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NPEANCIIOBUE

ITocnenHuit oTeyeCTBEHHBIN YUeOHUK I10 001Leit
SHTOMOJIOTMH, ONYGIMKOBaHHBIX MHOM B 1986 T. U
BOCTpeGOBaHHEIA He TONBKO CeNBbCKOXO3SACTBEHHEI -
MH By3aMH, HO ¥ GUOTOTUYECKUMU (DaKylIbTETAMU
VHUBEPCUTETOB, YK€ JaBHO pacIipofiaH U HENOCTYIIeH
JUTS GYIOYILMX CITELIMAIMCTOB IT0 3allUTe pacTeHUt. 3a
HCTeKlllee BpeMsi, OTMEYEHHOE HOBBIMY JOCTYDKESHMS -
MU B SHTOMOJIOTUM U 3alllMTe PACTEHUH OT BpeauTe-
Jielt, TIpOM3O0LIUTY pavKalIbHbIe U3MEHEHUS B TEXHO-
JIOTHUSIX CeJIbCKOT0 XO3SMCTBa, CTPATeIUH 3aLUUTHBIX
MEpPOIIPUATUI U caMOM OOILLECTBE, YTO II0Tpe6oBaIO0
MTOATOTOBKY HOBOTO y4yeGHMKA. BIIONHE ITOHSATHO,
YTO TpaSMILIMOHHAS CTPYKTYPa U pyOpUKAaIIUsS TEKCTA,
BBIPaGOTAHHEIE HECKOJIBKUMY MTOKOJEHUSIMU IIpO-
(beccopoB — aBTOPOB IIPEXHUX YUEOHUKOB U PYKO-
BOJICTB, BpSII JIU TpeOyIOT peBU3UU. HaKoIIeHHBI! B
TeyeHHe NeCATUNETUM OMBIT MperIofaBaHusI IIO3BOIKIT
MHe BBECTH B TEKCT HOBBIE MaTepUANHl, TlepepaboTan
Te pa3fieibl, KOTOPhIe TIPEACTABISIN TPYIHOCTH IJIS
CTYACHTOB WK 00pesid HOBYIO aKTyaJIbHOCTb.

C oco6oli 6arogapHOCThIO S BCIIOMUHAKD 6e3-
BpeMEHHO YIIeAIIUX yuuTened — A. A. 3aXxBaTK1Ha
(SsrikoBa), B. H. Bexnemuiuena, E. C. CMupHOBa,
I1.T. CetnnoBa — IpoheccopoB CTapoi LIKOJILI, BOC~
IIOMUHAHUS O KOTOPBIX XUBYT B IIaMSITH, IPEIOT cep-
nue. VIX MBICTH S OCBOMIL U BKJIIOYMJ B BTOT TEKCT,
HEe yMesl OTHEeNUTh OT CBOMX COOCTBEHHLIX, He IIpe-
TeHIysl HY Ha aBTOPCTBO, HU Ha Npuopuretsl. C He-
M3MEHHOU MPEeNaHHOCTHIO U IIPU3HATENBHOCTRIO O1a~-
TOJAPIO MOETO ITePBOTO YUTATEJST X KPUTUKA, XKEHY U
no6pyio moMowuuiy E. . 3emisaxkoBy.

IMpodeccop FO. A. 3axBaTkun



BBEOEHUE
®

NPEOMET YU NPOBJIEMbI SQHTOMOJIOTIUA

Hayka 0 HaceKOMEIX — SHTOMOJIOTHS (0T Ipey. entomon — Haceko-
Moe, logos — ydueHue) obpeia CTaTyc CaMOCTOATEILHOMN NUCUUIUIMHBI OJ1a-
roapsi UCKTIOYUTENBHO BAKHOM pOY CBOMX OOBEKTOB B IPUPOJE U XO-
3SMCTBEHHOM IEATETBHOCTH YeloBeuecTBa. Tak, XOpOouIo U3BECTHO, YTO
CpenM BpeIUTENei CeJIbCKOX03AHCTBEHHEIX KYIBTYD NPeodianaioT Hace-
KOMBI€; MHbIE XXNBOTHBIE — MHOTOHOXKM, KJIEILY, HEMaTOIb!l, IPhI3YHbI 1
MOJUTIOCKH UTPAIOT GoJiee CKPOMHYIO poib. O60CO0HBLIMCEH OT 300JI0TMM B
TMIPOLIUTOM BEKe, HO COXPaHsiA ¢ Hel TeCHeHIe CBA3K, 3SHTOMOIOIUA MU -
(epeHLIpoBaiach Ha OOLIYIO U IPUKIAJHYIO, TIPUYeM paziuyus B chepax
TIPMIIOXEHUS HAKOTIEHHBIX 3HAHWI ITPUBEIU K BBIIETIEHUIO CENBCKOXO-
3IMCTBEHHOM, JIECHOM, MEMULIMHCKOI ¥ BeTepUHAPHOW SHTOMOJIOIUY, a
TaKoKe OIIM3KUX K HUM TeXHONOTUYECKMX JUCUMITIMH, TaKUX, KaK MIeIo-
BOJCTBO Y LLIEJIKOBOACTBO.

CebCKOXO3SHUCTBEHHAS S3HTOMONOIMS pa3pabaTkiBaeT MepLI 110 orpa-
HUYEHMIO YMCIEHHOCTH K BpeIOHOCHOCTY HACEKOMBIX B arpoleHo3aX 1
TakuM 00pa3oM BKITIOYAETCS B 3AIUUTY PicTeHUI, HaydHOH OCHOBOM KOTO-
POH SIBNSETCS DKOJIOTHSL, 2 BAXKHEH UMY pasaesiaMy HapsiLy ¢ SHTOMOJIO-
rueil — PUTOTIATONIOTHSI, U3ydyaroLuas 60JIe3HU PaCTeHU, ¥ repbanorusi,
MCCIIeMyIOIast BPEIOHOCHBIE COPHSIKKL. B CBOIO ouepenb, 3alIMUTa pacTeH M
KaK CHCTeMa HAyYHO 060CHOBAHHBIX MEPOTIPUATUI BXOIUT B OOLLYIO TeX~-
HOJIOTHIO BO3NENBIBAHUS CENILCKOXO3SHCTBEHHBIX KYIBTYP, TO €CTh CIIy-
SKUT CelPUYECKON ITONOTPACIILIO PacTEHUEBOACTBRA.

MeHs1 cIOXUBIIMECS B OUOUEHO3aX OTHOLLEHUS M CBSI3U OPTaHU3MOB,
CeNIbCKOXO3SIACTBEHHOE IIPOU3BOICTBO II04ac [TPOBOLIMPYET pa3MHOXKE-
HUE Y pacceeHUe BpeuTelIel, paclipocTpaHeHUe GoNe3Hel U COPHAKOB,
HO B TO X€ BpeMsI [IPOTUBOIIOCTARIIET STUM HETaTUBHBIM CIEACTBUSIM 60~
Jee uiy MeHee 3QPeKTUBHLIE 3aIUTHBIE MepolpUaThs. OaHaKo o6yc-
JIOBTEHHBIE 3TUMU NPUIMHAMY €XEerOOHBIC TIOTEPH YPOXKast COCTABISIOT
[IPYMEPHO YeTBEPTYIO €10 YacTh M BO3PACTAIOT [10 Mepe YBEeITUYEHUS Ypo-
XAMHOCTH KYABTYD ¥ pacluMpeHHs IIOCEBHBIX TUToIaneit. 3a ocaeaHue
JECSITUNETHS TIOTEPU OT BPEJOHOCHBIX HACEKOMBIX IT0 MEHbLUEH Mepe Y-
BOUJINCH, XOTS 00BEM HaIlpaBieHHBIX ITPOTUB HUX 00paGOTOK ITOCEBOB
Bo3poc B 10 pa3. K aToMy BpeMeHU yxe ObLTM BHECEHBI MUJLTUOHEI TOHH
NMECTHLIMIOB, a UX KOHILIEHTpauus B atMocdepe npesbicivia 0,001 mr/m3.
OnHako 0TKa3 OT MX IIpUMEeHEeHUs 6e3 COITOCTABUMBIX ITO CBOEH NeNCTBEH-
HOCTU aIbTEPHATUB IOBJIEK OBl XpOHUYECKOE FONI0JaHNe HaceleH sl MHO-
rMx ctpaH. TakoBa cuUTyalus Ha CETOOHSILIHUMA JeHb.

OueBUIHO, YTO BaxKHeMIIeH 3a1auell SHTOMOJIOTUY KaK pasena 3ally-
TbI PACTEHHUIA SIBISIETCS IIOUCK AJIBTCPHATUBHEIX CIIOCOGOB COKpAIlleHUST
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TIOBCEMECTHBIX 06PAGOTOK CENMBCKOXO3AVICTBEHHBIX YTOAUMA MECTULIIAMM.
Heo6xoouMocTh YAOBIETBOPEHMS IMILIEBBIX IOTPEOHOCTEN PACTYIIErO
HaceJeHHs 3eMIy TpeGyeT paauKalbHOTO U3MEHEHMsI CTPATErMH 3alLIMTh
pacTeHUii, COBpeMEHHBIC YCIIeXH KOTOPOH B IIPOMU3BOMICTBE M MCIIOIB30Ba -
HUH TTECTULINIOB YpEeBAThl MHOXECTBOM CEPBE3HBIX ITPOBIIEM.

Kenas mpubausuTECS K PEILICHUIO 3TOM 3afay, MTONpobyeM HalTH
KPUTEPUHM, TIO3BOJSIIOILINE ITOHAT ¥ OLIEHUThL CBOEOOpasre HACEKOMEIX,
ITOCKOJIBKY MX CIIOCOGHOCT K BOCIIPUATHIO CUTHATIOB, YCKOIB3AKOIIHX OT
HAIIMX OPraHOB YYBCTB, pasHooOpasue (popM, rpoMagHas YUCICHHOCT,
JPEBHOCTE TIPOUCKOXIEHHUS, CIIEIMPUUHOCTD peaxlyii, GOopM IOBSICHUA
BO B3aMIMOOTHOILIEHUAX ¢ cede TTOH0OHBIMY, BparaMy, COIO3HUKAMU U
KOHKYPEHTAMH BBIXO/ST 32 Tipee bl OOBIYHBIX aHaIOI Wi ¥ TPEBYIOT Apy-
IYX MacluTaboB, CTEllEHel U Mep.

3HAYEHUE N CBOEOBPASUE HACEKOMbIX

EcIu IperofoXuTh, YTo ¢ OIHUM YAapoM cepaLa npoHocurcest 50 set,
TO B 3TOM MaclITabe U3MepeHys! BCS UCTOPHS YeJJoBEUeCKOoN IUBMIIM3a~
LMY cBefleTes K ODHOMY Yacy, B TO BpeMs KaK UCTOPUSI CYILECTBOBAHMS
HACEKOMEIX OyNeT HACUMTHIBATL HE MeHee IIATH JIeT.

JIpeBHOCTb HACEKOMBIX COTIOCTaBUMA C IPEBHOCTHIO Te0JOTHYECKUX
npoLieccoB, chOPMUPOBABILIKX OOIMK Hallielt Iu1aHeTsl. JpesHeliuue uc-
KoraeMble OTTIeUaTKU JATUPOBAHEBI JEBOHOM M CBUIETEILCTBYIOT O TOM,
yto TI04TH 3-108 et Hazal yxXe CylIecTBOBaIM KpbUIaThle HaCEKOMBIE.
Tlo3nHee OHU 6BUIM CBUIETENSIMU TIOSIBIEHYS M BEIMUPaHUSA JUHO3aBPOB,
HCIBITAIM oCIeoBaTeIbHbIe CMEHB! KITUMaTa, CMEILIEHMA 36MHO ocH,
TepPHOIH HOBbIILIEHHON paguariut. OHU GBUIM COBpeMEHHUKAMU npeiida
KOHTHHEHTOB ¥ Fopoo6pa3oBaTelIbHbIX LHUKIIOB, IOSABIEHNI H PA3BUTHS
TTOKPBITOCEMEHHBIX pacTeHu#, GOpMUPOBAHKA MOYB. 3a BPEMA CYLUECTBO-
BaHUA HACEKOMBIX IIPOM30LIIA 2BOJIOLMS MISKOIUTAIOIIMX W IITHL,
chOpMUPOBATUCEH YEJIOBEK, ET0 PeYb M KyJIBTYpa.

BKIIOUMBLIKCH B GMOTEHHBIN KPYTOBOPOT BELLECTB, SHEPTUY U 0CObeiH
He MeHee yeM 3a 7-108 JieT Jo Hammx IHei, Bo BpeMeHa KeMOpUs, OTMe-
YeHHBIE TIOABIEHMEM ITOYTH BCEX TUTIOB XKUBOTHOTO LIAPCTBA, IIPeIKK CO-
BPEMEHHBIX HACEKOMBIX CIIELMATU3UPOBAIIMCE KaK KOHCYMEHTBI — 10~
TpeGUTEM OPraHMYeCcKOro BELECTBA, IIPOM3BOIUMOr0 MPOIyLIEHTaMHK, 3¢-
JeHLIMU pacTeHusIMU. Co BpeMeHEM T HaceKOMbIe CTalli ITOABEPrarhCst
HaIaIeHUaM 6oJIee XMUTHBIX cOOpaThEB I10 3BOIOLMY U, HEIIPECTaHHo COo-
BEPUIEHCTBYSICh, IIEPBbIMU U3 obuTaTesIelH 3eMIU 00PN KPBUIBS.

K HayaJty IUiaHOMepHOM XO3SHCTBEHHOM NesATeIbHOCTH YeIOBeKa Ha-
CEKOMbIE PACCENTIITHCH IT0 BCEM JOCTYITHBIM MECTOOOHTAHUAM 1, BUIUMO,
BITOJTHE OCBOMIIMCEH C POJTHIO BAXKHENIIIX ITOCENEHIIEB CYIUM — MCKOHHBIX
XO3sIeB JIECOB U JIYTOB.

B HacTosLIee BpeMs CylecTByeT He MeHee 100 BuioB 1 1018 oTnembHbIX
ocobeil HaceKOMBIX. EXXKeTOIHO OIMCHIBAIOT ¥ PETUCTPUPYIOT Gostee 7000
HOBBIX BUJIIOB, M KOXIIBIN Yac BEIXOAUT HOBAs paboTa 110 SHTOMOJIOTMH.
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MHorue dpyHIaMeHTaTbHbIE UCCIeT0BAHMS, OIpeNeTUBILME OOMIK COBpe-
MEHHO OMONOTHH, GBUTU BBITIOTHEHE! HA HACEKOMBIX, HO ellle 6oybliee
YHCIIO paboT HANIPaRIeHO Ha U3BICKAHME CPEICTB OTPAHUUEHUS YMCIEHHO-
CTU TE€X BUIOB, KOTOPHIE, BEIHYXIAS YEIOBEUECTBO K 00PEMEHUTENLHBIM
3aTpaTaM, YHUUTOXAIOT MM MTOBPEXKIAIOT 3HAYUTENBHYIO YaCTh IIPOMU3BO-
JHMOM MM JIPOAYKIIMH.

PassepHyBHIMECT LIMPOKUM (DPOHTOM DHTOMOJIOTHYECKUE UCCIIEeI0BA-
HUSL [IPUHOCST CBOM TUIOABI. MaccOBbIE BCITBILUKY Pa3MHOXEHUSI MHOTHX
BUIOB, 06peKaBILHe B ITPeXHME BpeMeHa CTpaHbl M HapoIbl Ha FOIOM, ye-
TIELUHO CAePXUBAIOTCS CPEACTBAMU CIyO 3aIlUTH pacTeHUN. MHorue
HaceKOMBbIe, COITYTCTBYIOLIME UETOBEKY C CaMbIX DAHHMX CTaIuit ero 5Bo-
JIIOLIMM, CTAHOBSTCS Bee 00J1ee M Gosiee peIKUMU U, BUIUMO, OOPEYEHBI Ha
THoes. HeT cOMHEeHMIt B YCIIELTHOM UCXOME 3TOH GOphOBI, HO HEOOX0IM -
MO TpPEIBUIETH Bce BOSMOXHBIE ITOCHEICTBYS.

IlpencraseTe cebe MUP, JTMILEHHBIM HACEKOMBIX... ¥ SPKMX KPACOK
OTTBUISIEMBIX UMM DaCTeHMI, MX IUTONOB M CEMSTH. B ocKyneBImx, 6e3mMo-
BHBIX JIecaX, HAIMOJMHAeMBIX HEKOIIa ITeH1eM IITUL, B CMpaje pasiaraio-
LLMXCS TPYITOB M SKCKPEMEHTOB, ITOrpeHaeMbIX paHee HaCeKOMbIMM -CaHM-
TapaMu, WM Xe CpeH TYCKIION pacTHTEeIbHOCTH JIYTOB U 1oJIel Ipeo6a-
Jiay 61 COBEPILIEHHO MHbIE, arpecCHBHbIE POPMBI XKU3HU. OYeBHIHO, YTO
He MOXET OBITh ¥ PEUHM O MOJTHOM UCTpeOJIeHMU HACEKOMBIX. Benb MHOIHE
U3 HUX He3aMEHMMEBI KaK BepHbIe TOMOLUHMKH YeJI0BeKa, KaK 3JIeMEeHTEI
TIPUPOALL, IIPOU3BOISILIME [TOIMAC MAIO3AMETHYIO, HO CTOJIb HEOOXOIM -
MYIO paboTy, KOTOPYIO HEBO3MOXHO BBITOJHUTE HUKAKMMU IPYTHMU
cpeactBaMu. Cpeay MWUIMOHOB BUIOB HaceKOMBIX b 15 000 BpemsdT u
JIOKYYal0T YETIOBeKY.

PA3BUTUE 3HTOMOJIOT'MU B POCCUA

PasButie sHToMonoruy B Poccuy uMeeT JaBHUE UCTOKM U C CAMOT'O
Hayasa 6bUTO CBA3aHO ¢ pellieHHeM MPUKIIaIHEIX IpobaeM. OnHoH U3 nep-
BBIX ITONBITOK CHCTEMATU3ALIMH UMEIOLXCS CBEIeHUM cTano «Paccyxne-
HUYE O BPeHbIX HACEKOMBIX JUTsI TIOJIeHl M JIYTOB U O CPENCTBAX OTBPallaTh
Bpel, OT CUX XKUBOTHEIX TIPOUCXONALUMIA», OTy6IMKOBaHHOE [IMUTpHEM
BosasizkeHckuM B 1839 1. DTOMY MpeilieCTBOBATY HAaYIHBIE U3BICKAHMS
HallMX COOTEYECTBEHHUKOB, OCBOMBIUMX OIIBIT AHTUYHOIO Y CPEIHEBEKO-
BOTO €CTECTBO3HAHMS.

TlepBrle cBUIETENBCTBA BHUMAHUS YETOBEKA K HACEKOMBIM 3aHKCH-
POBaHBbI B aCCUPUICKOM XIIMHOIMMCH U eTUIIETCKUX TaTpycaX, coiepxa-
LUMX [paMaTH4ecKue olMCcaHusg HallecTBUM capaHuyy. O MacCOBOM pa3-
MHOXEHUU M MHOTOSIHOCTU «IIpy3eil» (CapaHYOBEIX) IIOBECTBYETCS B
IpeBHeieM netonucHoM cBone «HayanrsHoM» (1073 1.) u B «IloBecTn
BPEMEHHbIX JIeT». B cucTeMe xuBOTHBIX Apuctotes Crarupura (IV B. oo
P.X.) HaceKOMBle OTHECEHEI K IPYIIIe «XMBOTHbIE 63 KpoBu». [L1aro-
MepHble UCCIeJOBAHUS aHATOMUM Y Pa3BUTHS HACEKOMBIX GBUTH BEITION-
HEHBI UL Yepes ABa ThicssueneTnss Mapyuemio Mabmury (1628—1694) u

6



SInoM CpaMmMepaamMoM (1637—1680), MpeIoXXUBIINM KIaCCUPUITUPO-
BaTh MX Mo crocoby npespamenusa. B XVIII B. Pene Anryan Peomiop
(1683—1757) OTKpbLI MAapTEHOTeHe3 (IEBCTBEHHOE Pa3MHOXEHME) Y TIEN
(1737), a Kapn Jlunneit (1707—1778) ycoBeplIeHCTBOBAN KIaccHpUKa-
LMI0 1 orucan dayHy HacekoMbix IIeenuu (1761). TIpumedarensHo, 9TO
B BTO K€ BPeMsI OTHU U3 ITEPBBIX BBITYCKHUKOB MOCKOBCKOTO YHUBEPCH-
teta M. M. Aporun n A. M. KapampiiiieB 6bUTH ITOCTAHBI TS IIPOJIOJIKE -
HUS 00pa3oBaHMs K 3HaMeHuToMYy LuBeny. Yepes S ner M. M. A¢onuH 3a-
LIMTHI fucceprauio «O MpUMeHeHUY eCTeCTBO3HAHMSI B OOILIECTBEHHON
XU3HW», TIOMYYMBIIYIO BHICOKYIO OLEHKY yuuTens. B susape 1770 r. ripo-
deccop M. Y. AboHMH, BO3rIaBUBILIMI B MOCKOBCKOM YHUBEPCUTETE Ka-
(dheapy HaTypalbHOM UCTOPUH, Hadal YTEHUE KYPCOB JIEKIIUI 110 300510~
I'MH, 60TaHKMKe ¥ MYHepaiorii. HayqHsIM uccienoBaHusiM Kadeaphl He-
MaJIo COMeICTBOBAIY 1IeIpEIe TI0XKePTBOBaHMSI U3BECTHEIX Ha Pycu rop-
HOIPOMBIIIUIEHHMKOB 1 3aBOIYMKOB JIeMUIOBEIX.

DKcneIuUMM, OpraHM30BaHHBIE Poccuiickoil akagemuell HayK B
1763—1774 rr., 060TaTHAM HAYKY HOBBIMH JaHHBIMM O (iope U dayHe.
PyxosomguBimit umu I1. C. Iamwnac (1741—1811) nonpobHo omuca cTpo-
eHue, 06pa3 XI3HU U BPeIOHOCHOCTh MHOTHX HaceKOMbIX. OIHOBpeMeH-
Ho ¢ HuM M. U. JlenexuH (1740—1802) uccneaoBan KpoOBOCOCYILMX ABY-
KPBUIBIX; OH OTMETHII UX OOWIIKE TIOCHE 3aX0[a COHLIA M PEKOMEHI0Bal
HCITONbL30BATE AJIst 3AIlIATHI OT FHYCa IIPOITUTAHHEIE AeTTeM HAKOMapHUKH.
KM xe Grua paspaboTaHa Teopus Lienkoponctsa. B 1784 r. B. . 3yer
(1754—1794) npencraBuil B AKaJeMUI0O HayK «TeopHio TIpeBpallleHHs Ha-
CEKOMBIX, IIPUMEHEHHYIO K IPYTMM XXUBOTHEIM» U OTPEIAKTHPOBAHHBIN
I1. C. annacoM IepBEIf pycCcKMit yUeOHUK IT0 ecTecTBO3HaHMIO «Havep-
TaHWe eCTECTBEHHOM UCTOPUM».

ITocTereHHo 06peTas CTaTyC HAYYHOM JUCUMITIMHEL, SHTOMOJIOI 1S
o6orauganrach Bce HOBBIMM M HOBBIMM (hakTaMH, KOTOphIE Yepriajia 13 pa-
60T HATYPAICTOB, MTyTEIIECTBEHHUKOB, TIOOUTENEH eCTeCTBEHHBIX HayK.
B 1751 r. C.II. KpameHUHHKMKOB (1711—1755) 3akoH4yuI cBoit Tpym
«Omucanue 3eMmau Kamyatku». B riase «O HACEKOMEBIX M rajiax» OH He
TOJIKO OTMeYall IOKYYIMBOCTE THYCA, HO U OIIMCAJl CE30HHbIE SBIEHMSI B
KU3HM HaCeKOMBIX, YCIOBHUSA MX CYIIECTBOBAHMS, KOTOPOMY «He Garo-
IIPUSTCTBYIOT MOKPOTa, HOXKIU M BETPa», M JUYUHOYHBIM NTapasUTU3M
0BoI0B. B 1794 1. I1.-2K. brokxo3oM 6bl1a H3faHa «ICTOpHs HACEKOMBIX,
BpPEIHbIX VIS YeNOBeKa, IS CKOTa, IS XJIeO0IIallecTsa U CaqoBOACTRA C
TIPMCOBOKYIUIEHHEM TeX CPELCTB, KOMMU MOXHO UX UCTPEOIISITh WIM T1pe-
JOXPaHATh ce0sI OT OHBIX, TAICKE CITOCOOCTBOBATL TOMY 311y, KOTOPOE MO-
I'VT OHU IIPUYUHATE.

B nesitebHOM OOLUEHUHM C 3allafHOEBPOIEHCKUMU HATYpaIUCcTaMuy
POCCUMCKUE €CTeCTBOUCIIBITATeNM OOpeNy IIpU3HAHUE U aBTOPUTET.
«Onprr MockoBckoit hayHel» — 3amuuliieHHas B 1801 1. JoxTopckas auc-
ceprauus M. A. [IuryGekoro (1772—1840), BriocnexcTBUY U3OPaHHOTO
peKTOpoM MOCKOBCKOTO YHUBEPCUTETA, CYILIECTBEHHO ITOTTOMHIIA OIIHCa-
sua I1. C. Hannaca u C. I1. KpamwrenunHukosa. B 1804 r. s ureHus
Kypca ecTeCTBeHHOM rcTopur B MocKBY ObLT TpuralleH rnpodgeccop I'er-
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THHIeHCcKoro yHusepcuteta [. Y. @uep don Banbareiim. DroT Hesay-
PAIHBIN KccnenoBatens yxe B 1805 r. opranusosan MockoBckoe o61ile-
CTBO McbITaTeNeR IpUposl. OH BHec GOJTBIIION BKIIAN B BOCCTAHOBIIEHME
KOJUIEKUMMA 1 (HPOHIOB, MOTMOIIMX TP MOCKOBCKOM Itoxape 1812r1. B
1819 1. T. K. ®uwep don Banbareitm 660t u3bpad qupekropoM O61ie-
CTBa CEJILCKOro X03arcTBa. B 1851 r. oH ony6nuKoBat MATHTOMHYIO «DH-
ToMorpagpuio Poccuus. K aToMy Xe rneproay oTHOCHTCS MCCIIE0BaTe bC-
Kas JiesTeIbHOCTh Ipogeccopa K. . Pynse (1814—1852), KoTOpblit N3y~
YaJjl 03UMYIO COBKY C XapaKTepHBIX ISt €ro Hay4HOTo TBOPYECTBA IKO0JI0-
TUYECKUX MO3NIMINA.

B 1859 1. mo npumepy ®panuumu (1832) u Aurmuu (1833) B Poccun
6BUIO co3laH0 PyccKoe SHTOMOIOIHYECKOe OBLIECTRBO, KOHCOIMINPYIO-
1Uee YCHIUS SHTOMOJIOTOB-TTPOdeCCHOHANIOB M MHOTOUMCIIEHHBIX 06U~
Teleid. MMeHa nocieHuX HepeaKo COXPAHSUTMCH JIUIIb Ha STUKETKAX, CO-
NIPOBOXIAIOLUMX COOpPaHHBIE UMU MATEPHAIBI, H B CKYIIBIX CCBUIKAX Ha
aBTOPCTBO B CPABHUTEILHO HEMHOTOUMCIEHHBIX ITyOauKaivgx. He nmes
BO3MOXHOCTM YIIOMSIHYTb MX BCEX, OTMETUM BeJIHKOro KHs134 Huxonast
Muxaittosnya (PomanoBa), H3BeCTHOTO KOHCTPYKTOpPA B OBJACTY paKeT-
Ho-KocMuyeckol Texauxu M. K. TuxonpasoBa, urxeHepa A. B. Liserae-
Ba, Junkypsepa H. H. ®unrinosa, ussectHoro Metasutypra B. B. Crapka,
rcatesis B. B. HabokoBa. OcHoBaTeeM U NepBbIM MTPE3UIEHTOM 00ILIe-
CTBa CTAN BeMKMI aMOpuosor ¥ Hatypamcet K. M. Bap — aBrop pa6or 1o
610JI0rMY Y reorpaduu, a TAKKe OPUTHHATBHOM, ITPeIBOCXMTHBILEN HO-
MOI'€HE3 TEOPUM 3BOMIOLYM, OPTaHU3ATOP SHTOMOIOTMYECKHMX UCCIIe 0B -
HUI.

CyLUECTBEHHBIM BKJIAJOM PYCCKUX YUEHBIX B PA3BUTHE SHTOMOIOTUU
SBWIOCH OTKPHITHE Meforedesa y rajuty (H. I1. Baruep, 1862), uckyccr-
BEHHOTO NapreHoreHesa (A. H. Tuxomupos, 1886), 3apoasIiieBEIX JUCT-
KoB (A. O. Kosanepckuit, 1871) u Bo36ynureseil MUKO30B HACEKOMBIX
(M. 1. MeunukoB, 1879), 4To IPMBIEKIO BHUMAaHUE K BOZMOXHOCTH HC-
TIOJIb30BaHUS MUKPOOHOIOTMYECKUX CPENICTB 3aILMThl pacTeHMi. B 3T0T
xe nepuon B. K. bpasaT IpoBoaus GiecTsiume HCCNeI0BaHust HEpBHOM
CHUCTEMBI HaceKoMBIX, a B. M. Moyynsckuit ryTeliiecTBoBa 110 pa3HbIM
CTPaHaM, OTKPBIBAsl BCe HOBBIE U HOBBIE BUABI. Kak sHTOMOTOr-ITpodec-
CHMOHAJT OH TaKXKe MCClIe0Ball Haubosee pacpoCTpaHeHHBIX BpeIuTeTel
CeJIbCKOXO3SHCTBEHHBIX KYJILTYD, U3bICKMBAS CPEICTBA IS OTPAHUYEHUS
HX YMCIEHHOCTU M BPEIOHOCHOCTH.

K xonuy XIX B. B 3HTOMONOTUM CIOXIIIACE HOGpast TpaIMLMsI COBMeE-
IEHUST TEOPETHYIECKUX MCCIENOBaHUN C YIOBISTBOPEHMEM 3allpOCOB
TNPaKTUYeCKOro 3eMIIelieNus] ¥ 3apaBooxpaHeHus. B 1866 r. B [letpoBcxoit
3eMIIEIENIbYECKO U JIECHOM aKafeMuy (HhiHe MOCKOBCKas CENbCKOXO0-
saicTBenHad akanemus) K. B. Jlunneman (1844—1928) Hayan yteHue ca-
MOCTOATEIBHOTO Kypca JIEKLUH N0 9HTOMOJIOTMH, U3[aB BIIOCIEICTBUU
yue6HuK «OCHOBBI 06WIEeH sHTOMOTOrMK» (1902), a ®. I1. KermeH omny6-
JIMKOBAT TPEXTOMHYIO «CBOZIKY I10 BpeJHbIM HACEKOMBIM» (1881—1883).
B 1894 r. u3BecTHIit cucteMaTuk u 6uonor M. A. TlopurHCcKuit Bo3rna-
Bu B [lenaprameHTe seMiieneaus Bropo 1o sHTOMONOTUHM, KOOPIMHMU -

8



pylolee UCCeJOBAHUSA BPeQHbIX BUIOB U pa3paboTKy Mep GOpLOLI ¢
HuMmH. B 1904 1. B. I1. Ilocrenos opranusosan B Kuese nepsyro B Halueit
CTpaHe IHTOMOJIOIMYECKYIO CTAHUMIO. B IIocienyrolme Toapl TAKYE CTaH-
UMM TIOABWINCh BO MHOTHX OpyTuX pafioHax. Tak, B 1911 r. B TaukeHTe
B. . ITnoTHMKOBbIM 6bLTa OpraHu3oBaHa TypKecTaHcKas SHTOMOIOTH -
yecKas CTaHIMs — NpeILIeCTBEHHULA ¥Y36eKCKOro MHCTUTYTA 3allUThL] pa-
CTEHMIA.

Cpenu 3HTOMOJIONOB Hayalla HaIlero BeKa cienyeT Biaeauts H. A. Xo-
noxxoBckoro (1858—1921), H. M. Kynaruna (1860—1940), B. I1. YBapo-
Ba (1888—1970), H. H. bornanopa-KartbkoBa (1894—1955), ciaBHEIX
CBOMMM TpYIaMHU U TUTESANaMY YIEHHKOB.

H. A. Xonoxxosckuit — npeemMuuk 3. K. Bpaunra B BoesHo-Menu-
IUHCKOH akaneMuu B Iletep6ypre, yYeHBIH-3HUMKIONETUCT U IIO3T, OC-
TaBWJI HaM QpyHIaMeHTaIbHEH «Kypc SHTOMOJIOTUM TEOpETHYECKON U
npuxagHoi» (1896; 4-e uszmanue BRIILTO B 1931 1.), «Y4eGHUK 300710-
TYM U CpaBHUTENBHOM aHaToMuu» (1905; 5-e M3manue BHIILIO B 1939 T.),
NO3TUYHbIE «brosiornyeckie ouepku» ¥ IPeBOCXOMHEIH 1TepeBoy «Day-
cra» M. B.Tere. Ero yuenuxkamu Grun: A. A. CurantseB (1868—
1918) — M3BECTHBI CIIELMATMCT 10 GYOJIOTMY BpeAUTENEH CeTbCKOXO0-
3AMCTBEHHEIX KYALTYD, OPHUTONIOTUM M oxoToBeneHuio; 1. 5. [lesbipen
(1859—1920) — xpyrmHeH LN aBTOPUTET B 06IACTH JIECHOM SHTOMOJIO-
THH, PAcIIM(POBABLIMIA CIOXHBIC ACTIEKTHI GHOIOTUY KYKOB-KOPOEIOB;
E. H. ITaBnoBckuit (1884—1965) — napasurostor, paapaGoTaBLMit YUeHHE
O IIPUPOIHOM OYarOBOCTH TPAHCMUCCHBHBIX BONE3HEM YyeloBeKa, U MHO-
THe JIpyTie NMPenCTaBUTeNN JICHUHT PANICKOM IIKOJIBI 3HTOMOJIOIOB.

K oroit wixone npunamnexam rarcke I I. Axobcon (1871—1928) —
KPYIHEHILMIT CUCTEMATHK, CIIELMAIM3MPOBABIIMIACS TIO KECTKOKPBUIBIM;
H. 4. Ky3uewos (1873—1948) — aBrop IBYXTOMHOIt «®H3MOIOIVIN HaCe-
KOMBIX», CUCTEMATHK, NajieoHTosor M 3ooreorpad; b. H. IlIBansuy
(1889—1957), cospaBumit sHIMKIIONemUUecKUit «Kypc 0611el HTOMO-
Jorn» (1949) M OTKPBHIBIUMY NPOTOTUII PUCYHKA KPHUIbEB 6abouek;
I'. 51. Beit-buenko (1903—1971) — KpymHEHIN} 3HATOK ITPSIMOKPBUTBIX,
ABTOP XOPOLLO U3BeCTHOM «O61elt s3HTOMONOTHMMY; A. C. [laHneBcKui
(1911—1969), Tpymp! KOTOPOTO 110 GOTONEPHOAUIMY HACEKOMBIX IIPHOG-
peny BCEMUPHYIO U3BecTHOCTh; H. ®. Meitep (1889—1946) — onuH us
HauboJIee aBTOPUTETHBIX CIIELMANMCTOB II0 GMOIOTUYECKOMY METOLLY 3a-
Tl pacreHuit; Y. B. Koxanuuxos (1904—1958) — u3BecTHRI 3K0NOT
M (PU3NOJIOr HACEKOMBIX M MHOTHE APYTHE.

H. M. Kynarun — npeemuuk K. 9. Jlunnemasa B MocKOBCKOM celtb-
CKOXOS3SIMCTBEHHOM aKaleMuy, OpraHu30BaBIIMY 30ech (B 1920T.) U B
MockosckoM yHuBepcuTeTe (B 1924 r.) Kadbenpbl SHTOMOJIOIUY. ABTOP
KalIMTaJIbHOY CBOIKHM «BpenHbIe HaceKOMBIE U MephI GOPLOBLI ¢ HAMM»
(1927—1930) 1 KypcoB JIEKIIMIA 110 300JIOTHMM 11 CUCTEMATHKE HACEKOMBIX,
H. M. Kynarux yyacTBoBa B CO30aHUM MOCKOBCKOM LIKOIBI 3HTOMOJIO-
roB. OxuH 13 Gamkaiimux ero yuernukos B. @. Bonapipes (1883—1957)
OTKDBLI CIiepMaTo(OpHOE OIUIONOTBOPEHUE Y HACEKOMBIX ¥ ONYOIMKOBAT
«OCHOBBI 3aILUTH] CEJILCKOXO3SMCTBEHHBIX PACTEHUM OT BpeaUTeNeH U
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6onesneit» (1936). Kpome Toro, oH 6bU1 MHHLIMATOPOM IIPUMEHEHYA aBHa-
1y B 3amuute pactenuit. K yuenukam H. M. Kynarsta MOXHO pUYUcC-
muth 3. C. PonuonoBa (1886—1949), paspaboTaBIIEro COBMECTHO C
A. A. 3axBaTKMHBIM (SI3BIKOBEIM) IIpaKTHYECKHE MEDBI ITO 3aILUTE 3alia-
COB OT aM6apHBIX BpeauTeneil. A. A. 3axaTkuH (1905—1950) usecteH
KaK OCHOBATeNb OTEUYECTBEHHOM aKapoJIOTUH, CUCTEMATHUK U aBTOP OPUTH-
HAJTbHBIX KOHLEILMIHA TPOMCXOXIEHUS MHOTOKJIETOUHBIX XXUBOTHBIX M UX
OHTOTEHe3a, TEOPMY SMOPMOHU3ALIMY M MHTETPaLK XU3HEHHbIX LIUKIIOB,
THUITOB TPEBPALIEHMS Y HACEKOMBIX U CEPUM PabOT IO MapasnuTaM BpeIHbIX
CapaHJyOBBIX.

B. I1. VBapos, pa6oTtaBuiuii ¢ 30-x ronos XX B. B AHIJIUM, CONEHCTBO-
BaJI ABTOPUTETY OTeUECTBEHHO! SHTOMOJIOIMY KaK OPTraHU3aToOp U IPE3U-
IeHT BceMUpHOro MpOTMBOCAPaHYOBOIO MCCIENOBATENILCKOTO LIEHTpa
(JlonnoH). KpyIHeAIuit CIIELMANKCT 10 G1OJIOTMY ¥ 9KOJIOTMM IPSIMO-
KPBUIBIX, OTKPBIBILMI SIBIIEHME (Pa30BOro MOMMMOpGHH3Ma 1 aBTOp ABYX-
TOMHO# MoHOrpaduy «CapaHJoBble ¥ Ky3HeunKoBble», b. I1. YBapoB pea-
JIM30BaJI IPOTPaMMBI 110 6OphGe C capaHYOBBIMM CHayala B Hallle! CTpaHe,
a BIIOC/ENCTBMM ¥ BO BCEMUPHOM MacluTabe.

H. H. BPornaHos-KarbKoB, HayYHBIE MHTEPECH! KOTOPOIO UMENTH MPU-
KIIaIHYIO OPMEHTALMIO, U3BECTEH NIPEXIE BCErO KAK OCHOBATEJb Y U~
pexTop MHCTUTYTa PUKIAIHO# 300)10THK U duTonarosoruu (U3UD).
OpraHu3oBaHHLIMA B 1922 I. [UISI IIOBBILIEHUS KBAIM(DUKALIUM arpoHO-
MOB, Y€ MMEIOLIKX OIIBIT ITPAKTUYECKOH paboThI 110 3alUTe PACTEHUH,
STOT MHCTHUTYT 06ECTIEUI CEIBCKOE X3 CTBO CTPaHbl HEOOXOIMMbIMU
IUTSL HeTo KaZipaMy NPOo(eCcCUOHANOB M KOHKPETHBIMU TEXHOJIOTUSAMU 32~
LLMTHBIX MeponpuaTuil. Hapsimy ¢ ApyruMy LEHTpaMH TIOATOTOBKY 3H-
TomosioroB U3U D B HeMasoit CTeNeH! COEHCTBOBA PELIEHMIO ITpaK-
TUYeCKMX 33124 Y ITOBBLIILIEHHIO ABTOPUTETA SHTOMOJIOTHY KaK HAayYHOM
JVCLUIIIAHEL

BceMUpHOE IIPM3HAHKE U aBTOPUTET OTEYECTBEHHOM SHTOMOIOTUM
Hapsoy C YIOMAHYTBIMU paHee obecreunau Tpyasl B. B. Anmatosa,
K. B. Apronsau, B. JI. Acrayposa, 3. I'. Bexxepa, H. C. Bopxcenuyca,
T. A. Buxroposa, A. Y. Boponuosa, B. B. I'yccakosckoro, B. IT. [lep6e-
HeBoit-Yxopoit, T.C.derunosoii, HW. M. Exuxosa, JI. C.3uMuHa,
A. H. Kupuyenxo, O. JI. Kpsoxanosekoro, b. C. Kysuna, H. B. Kypao-
moBa, Y. 3. Jlusumua, I'. A. Masoxusa-Ilopinskosa, A. B. MapteiHoBa,
C. . Mensenesa, A. K. Mopasuiko, M. H. Huxonsckoit, 1. A. Orno6-
nuHa, H. T. Oncydsesa, H. H. [Trapmreummkosa, M. H. Pumckoro-Kop-
cakoBa, B. B. PoneHnopda, 3. 3. Capanapra, E.C. CmupHoBa, C. I1. Tap-
Guuckoro, B. IT. Termenxko, C. C. Yersepukona, A. A. Illtakenn6epra,
B. H. lerosneBa 1 MHOIUX, MHOTMX IpyruX. Co BpeMeHeM UCTOPUKH Ha-
VKU OLEHSAT IO JOCTOMHCTBY 3HaUeHMe KaX0ro U3 YIIOMSIHYThIX y4e-
HBIX, a TaKKe elle IBYX KpYITHeNIUMX SHTOMOJIOI0B COBPEMEHHOCTH —
B. H. Bexnemuuesa (1890—1962) u M. C. I'mnsposa (1912—1985).

B. H. BexiieMulles, ero COTPYOHUKHA U YYEHUKU pEaATU30BAIM IIPO-
rpaMMYy I10 JTMKBMIALMY OCHOBHBIX OYaroB MasIpUM B HaIlle} CTpaHe.
KpymHeitumuit Mopdoror coBpeMEHHOCTH, 9KOJIOT, CUCTEMAaTHK, OH BMEC-
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Te ¢ TeM M3BECTEH KaK OPUTMHATBHENIIMI MBICTIUTEND, DHIUKIIOTICAUCT,
qeNI0BeK BbICOYaMILIel ¥ peIKOCTHOM AyxoBHOM KynbTyphl. B. H. bexie-
MUILEeB — aBTOp «OCHOB CPaBHUTEIBHON aHAaTOMUU GECIIO3BOHOYHBIX»,
MHOTOKPATHO IIeper3aBaeMblX U NEpeBeIeHHBIX Ha MHOTHE S3bIKY, U
OMy6IMKOBAaHHOM JMILb B HAIIM THU (Yepe3 60 JIeT rocie HarcaHus)
«MeTOHONIOTUHM CUCTEMATIKH.

M. C. I'nnsipoB — OCHOBaTe b HOYBEHHO 300JI0TUM, U3BECTEH CBOU-
MM TpYIaMU IO TEOPETUYECKON U IIPUKIIAIHON SHTOMOJIOTMM 1 KaK aBTOp
CBOE0Opa3HOM KOHLEMLIMYM POUCKXOXIEHUS HaceKOMBIX. Boarmasissg
Bcecoro3Hoe 3HTOMOJIOTYEecKoe 001IIeCTBO, OH CONEMCTBOBAN OpraHu3a-
IIUM SHTOMOJIOTMYECKUX MCCIENOBaHUY B Halllel CTpaHe, CTUMYIMpOBa
Pas3BUTHE HOBBIX HallpaBJIEHUH.

B HacTos1Liee BpeMs, TIpeabsIBIsIoLIee 0coOble TpEOOBaHUS K SHTOMO-
JIOTVIM M 3alLIMTE pacTeHMH, LIEHTpaMy IIOATOTOBKYU IIPOECCHOHATOB OCTa-
1otest Kadenprel MockoBckoro ¥ CakT-ITeTep6yprcKoro YyHUBEpCUTETOB,
MOCKOBCKO CeTbcKOX03siicTBeHHOM akanemuu 1 Cankr-Iletep6ypreko-
'O arpapHOro YHUBEPCUTETA, COOTBETCTBYIOLIME Kadenphl B yHUBEPCUTE-
TaX, akaJeMUsIX U MHCTUTYTax rocynapctB Conpyxecrsa. Hayuusle uccrne-
JIOBAHUS TIO CEbCKOXO3MCTBEHHOM SHTOMOJIOTUM BEIYTCS B OTPACTIEBBIX
MHCTUTYTAX 3aLIUThl pACTEHUI U KapaHTHHA, IIEPUOINYECKU ITyOIUKYIO-
KX COOPHUKU HayYHBIX TPYIOB CBOKMX COTPYIHMKOB. Kpome Toro, Uit
SHTOMOJIOTMYECKUX ITyGIMKaIVii ITpefHa3HauYeHbl NEHTpaIbHbIe M Peruo-
HaJbHble U3JaHUA — «DHTOMOJIOTHUECKOE 0003peH ey, «3alluTa 1 Ka-
PaHTUH pacTeHNi» U MHOI'ME ApYIue.

3a HeCKOJIbKO BEKOB CYIIECTBOBAHMS SHTOMOJIOTMHU KaK HayKy OhUIN
JOCTUTHYTHI BbIAAIOLUMECS YCIIEXY B TIO3HAHUKM MUPA HACEKOMBIX, U €CThb
BCE OCHOBaHMS:PACCYNTEIBATL HA NATLHENLUMH NIpOrpece 3TOM BAKHON 1
yBJIEKaTeIbHOM GMONOTMYeCcKO TMCIMITTUHEL Ha Kaxnoro us Hac npu-
xonuTcs He MeHee 2-108 ocobeji HaceKOMBIX, U Hallle OTHOLUIEHUE K HUM
olTpeneNsieTcst IPOrpeccoM B SHTOMOJIOTMYECKMX HCCIIeIOBAHMSX, B yMe-
HUM OCMBICIIUTD U OLIEHUTH pealbHOe 3HAYESHIE Y CBOe0Opasye MIpa Hace-
KOMBIX.

OCHOBHbIE PA3[EJbl 3HTOMOJIOIMMHU

Hay4Ho-TexHuJecKasi peBOJIIOLMS, COIPOBOXIaeMas ObICTPEIM Ha-
KOTUTEHHEM MH(POPMAIIMH, He MUHOBATIA Tab0paTOpUii ¥ KaOMHETOB SHTO-
MooroB. KoHIIEHTpalys TBOPYECKO! aTMOC(EpPHI, OTpaXasich B BRIGOpE
HaTlpaBTeHM ¥ OLIEHKe pe3yJbTaToB MCCIIeNOBaHUM, ITpUBeNia K COKpalle-
HUIO CPOKOB >KU3HM TUIIOTE3, IPOGJIeM M HayYHEBIX IIporpamM. [l 6ero-
TO IIPOCMOTpa eXeIHEBHO MyBINKYeMbIX paGoT He XBaTaeT BpeMeHU. Pa-
3yMeeTcs, TN HEMHOTYE U3 HUX NPENCTaBIIOT PABHBIN MHTEpeC ISt
Bcex crienyanucToB. JuddepeHIMalys OTIENbHbIX HallPaBIeHU B 9HTO-
MOJIOTUM — CJIE[ICTBYE TUTONOTBOPHOIO Pa3BUTHS HALUEH HAYKU — 3HAYM -
“TeJILHO YIIPOLIAeT BEIOOP HYKHBIX CBEIEHUM, HO TPEOYeT YMEHHMST OpUEH-
THPOBAThCA CPeld MHOXKECTBa IIpoGIeM, NoIXooB U MeTonoBs. Hexoro-
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phbI€ TIPOGJIEMBI 1 ITOAXOIBI MbI Y3KE OTMEUAIH, HO, XKeNast COCTaBUTh boJiee
IIy60KOe MPENCTaBIeHNE O B3AUMOOTHOLIEHHUAX OTAEIBHbIX NIPOGIEM U
pasfieioB SHTOMOJIOTUHM, 00 UX B3aUMOAEHCTBUH C COIIpeNeIbHBIMU AUC-
LUTUTMHAMM, O0paTUMCS K CIEAYIOIUUM PacCyXIEHUSIM METONOJIOTHYeC-
KOTO ITIaHa.

TIpucTymnas K U3y4eHUIO HACEKOMBIX (U JTIOObIX APYTHX OOBEKTOB), MBI
B [TePBYIO OYepeNb oOpallaeM BHUMaHUE Ha MX OOJIMK ¥ BHELUIHME TIPU3HA-
KU U, TILITAACh MOHATH XOTS Obl cCaMble 00LME CBOMCTBA UX CTPOCHUSI U
OpraHU3alL¥HM, BCTyMaeM B 06J1acTh MOP(HOTOTMYECKUX TIPOBJIEM M 3aKO-
HoB. Haum miaza BocnpuHumMaior He MeHee 90 % NOCTYITHOM HAM MH-
(opMaLMy 06 OKPYKAIOIEM MUpE, ¥ TIO3TOMY MOPGOJIOTHU, T. €. HayKa
0 (opMe U popMax, yXe HakoIiIa FpoMaJHOoe YHMCIO 3PUMBIX, OUEBUII-
HBIX ¥ OTHOCHTEJILHO TIPOCTHIX (paKToB. BrioIHE €CTECTBEHHO, YTO UMEH-
HO MOpP(OJIOTHS MPEXE BCEro ¥ MPUCTYIIMIIA K CUCTEMATU3ALMU 3TUX
(haKTOB, UX CPAaBHEHMIO M TPaKTOBKe. BIio/iHe ecTeCTBEHHO U TO, UTO BCE
CYILLECTBYIOLLME CUCTEMBI U KTacCU(pUKALUU OPraHU3MOB OCHOBAHBI I10-
YTY UCKIIIOYUTENLHO Ha IIPU3HAKAX CTPOEHUS, T. €. MOPPOJOTUYECKUX
(pakrax.

OnHaKo colepXaHue JIoOoro 06beKTa He MCUEPIIbIBAETCS CTPOCHUEM,
MI03TOMY Ha CIIeNYyIoLIeM YPOBHE U dTarle UCCIIeI0BaHMs, IpUBIeKas -
POKMIt apceHall SKCTIEPUMEHTAIBHBIX CPEJCTB, Mbl CTPEMUMCS ITOHATH Ha-
3HayeHMe BBISBJIEHHBIX paHee CTPYKTYpP, UX paboTy ¥ PYHKLMK B opra-
HuaMe. [1py 5TOM MBI IlepeXoauM B 06J1aCTh TPoGJeM U (PakToB HU3K0JI0-
MU, MEHEE TIPOCTHIX M OYeBUIHbIX, BKIIIOYAIOLINX Y TOHYai1Ie (hepMeH-
THBIE B3aMMOJEMCTBMS B OpraHax 4yBCTB, U IIPOLIECCHI OCHOBHOTO
MeTaboNIM3Ma, M COKPALUEHUS MBILLILL.

OIHAKO OpPraHM3M He TONBKO U He IIPOocTo (PYHKUMOHMPYIOLIAS CTPYK-
Typa. OH TeCHeNLIMM 00pa3oM CBsI3aH BCEBO3MOXHBIMU B3aUMOIEHCTBI -
SMU ¥ OTIIPABIEHUIMH C OKpYXKarolei cpenoit. BIICHAS pasIMyHbIe ac-
HEXThI STUX CBA3EH U B3aUMOIEHCTBUR, TIIyOMHY IIPUCIIOCOOIEHHOCTH
KAXIOro KOHKPETHOTO CYIIECTBA K OKPYKAIOLUMM €ro YCIOBHAM, MBI OKa-
3pIBaeMce B cepe SKOJOTMIECKUX TpoGIieM 1, IPOJOoICKas aHaIU3 Jaee,
OGHAPYXMBAeM, UTO CTPYKTYPEI, CBA3AHHbIE CO CPENOH M pEryIUpyIoLIre
B COOTBETCTBUM C €€ peXUMaMU CBOU (PYHKLIMU, IOCTOSTHHO U3MEHIIOTCH
B XOJI€ Pa3BUTHUS. AHAIM3 STUX U3MEHEHUMA COCTaBJIAeT NpeAMeT HHTEpe-
COB SMOPHOJIOTMM MUK OHTOTEHETUKM, U, TAKUM 06pa3oM, MbI IIpUOIIIKa-
eMcs K MTOHMMaHMIO OpraHu3Ma KaKk caMOpa3BUBAIOLLENCS CTPYKTYPHI,
TpYCIIocabmIBaloLIel CBOE CyILieCTBOBaHME U (PYHKIIMOHUPOBAaHUE K BHE-
LIHUM obcTosATeIbcTBaM. Cpeny OKPYXaroIKX Hac 0OBEKTOB HEKMBOK
TIPUPOIBI MBI BUTM HEKOTOPbIE IIPUOIIMKEHMS K 9TOMY COCTOSIHHUIO B CO~
3[aHHbIX YeJOBEKOM KOMIIBIOTEpaX, KOTOphIe, OIHAKO, He 06/1anaror
CBOMCTBEHHO XMBOM NMPUPO/IE CIIOCOOHOCTHIO K 3BOJIIOUMU, K TAKOMY
CaMOCOBEPLICHCTBOBaHUIO, KOTOPOE MOIJIO ObI 6€3 yJacTHs yesloBeKa Ipu-~
BECTH K BOCITPOM3BOICTBY ITOKOJIEHMH Bee Gojiee U HoJiee coBepLIEHHBIX
aBTOMATOB. .

WITak, MBI EPEYMCITIIIH TISITh BAKHEULLKX TIOAXOI0B B HCCIeJOBaHIUN
OUOJIOTHYECKUX OOBEKTOB, CPEIU KOTOPBIX 0COOEHHO MHOr000pa3Hbl Ha-
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cekoMsle. PasymeeTtcd, Mbl He McyepIiaiy Bcero Habopa IToaX0onoB U Ipo-
6JieM, rocienyrolas auddepeHIMAIUA KOTOPIX IIPUBETa K BBIIENEHUIO
elLe 60J1ee YaCTHBIX OMONIOTMYECKMX JUCLIMTUIMH, HAlle KX CBOX IIPUJIO-
JKEHUS U B SHTOMOJOTMU. Mopdosiorust, (GU3UOoNI0orus, SKOJIOTUs, SMOpH -
oJorus (OHTOTeHEeTHKa) ¥ SBONIOUMS ((hUTOTEHETHKA) HACEKOMBIX KaK
pasfensl SHTOMOJIOTUM COYYacTBYIOT B OOIIEM ITporpecce GHOJIOrMIeCKIX
3HaHW, a Ha HEKOTOPBIX pybexax 3aHUMAIOT ABaHTapIHbIE TTO3UIIUMU.

bricTpoe pa3zBuTHE SHTOMOJIOTMY 3HAYUTEHEHO 0O0TaTIIO TPAIULIMOH -
HEIe acIIeKThI 300JIOTMYECKUX UCCIEIOBAHUA U HE HAPYLIMIIO UCKOHHOM!
CBSI3U JBYX STUX IMCLIUIUIMH. BKJIag SHTOMOJIOTMY B OGLIYIO 300JOTHIO
oKa3aJics 0COGEHHO TUTONOTBOPHEIM B 00JIaCTH CUCTEMATUKM, B ITOTIBITKAX
TOCTPOEHUS €CTeCTBEHHOM CUCTEMbI OpraHU3MOB. TpYyIHO IEpeOLIeHUTh
3HAYEHHE 3TON paboThl — Belb JH000E HAyYHOE UCCleOBaHNE ¥ HAaYMHa-
eTcs, U TOCTUIaeT COKPOBEHHOM IMTyOMHBI B CUCTEMAaTU3aUUU (aKToOB,
00BEKTOB, TTOHSTUL.

Mo Tpamuuy ¥ MPUBEIEHHRIM BBILIE COOOPAKEHUSIM IS ITOCTPOSHIUS
CUCTEMBI OOBIYHO UCIIONB3YIOT HalIOHbIE (PakThl Mopdoioruu. OnHako
BCe Yalle U yallle CUCTeMATUKHU-CIICLIMAIUCTEI IIPUBIEKAIOT U (DaKThI
9KOJIOrMH, (GU3MONOTUU, UHIUBUAYATEHOTO Pa3BUTUS U CBOEOOpAa3Us
SBOJIIOLIMOHHBIX IyTel ¥ cyned KiraccuPUUMUPYEeMbIX OpraHu3MoB. Oye-
BUITHO, YTO €CTeCTBEHHAS CUCTEMA, NaBasi OOBSICHEHE Pa3IAIMSIM U CXOJI-
CTBaM OPraHKU3MOB B TOM BUIE, KaK OHM CJIOXKUIKCH B XOI€ 3BOJIIOLIMH,
JOJIXHA YYUTHIBATh U OOBEOUHSITE BOODIIE BCE (DaKThI U BCE TIPU3HAKHM.
Benp 1o NOJIOXEHUIO B CCTEME HaM CJIeIOBAJIO OBl IIPENCKA3bIBATh BCE
CBOVICTBa OOBEKTOB, K 3aMeyaTe/IbHBIM IIPUMEPOM TaKOro pojia, CBoeos-
pasHBIM 06pa3LioM ABNIIETCs cucTeMa Beex hopM (286) KpUCTaLIOB, OT-
kphitasg E. C. PenopoBbIM, WK NEPUOAUIECKAS CUCTEMA XMMUYECKUX
sneMeHToB 1. 1. MeHneneesa.

JaneHeuyro nuddepeHUMAUIO pa3aeioB SHTOMOIOTUN Mbl IIPOBE-
JIeM IO TIPUHUMUITY COITONYMHEHUS CTPYKTYD Y YPOBHE! OopraHusaiyuy,
CUMTAas1, YTO SHTOMOJIOT-aHATOM UCCIEYET OTACNbHbIE allllapaThl, OpraHsl,
CHCTEMBI OPraHOB HACEKOMOT0, TMCTOIOT — PAa3IMUHOTO POJia TKAHH, 1M -
TOJIOT — CJIaraiolye UX KIeTky v opradesuisl. [locienHue qetarsHo usy-
YaTcsa OMOXUMUKOM U CIIELMATMCTOM 10 MOJNEKYISPHON GUOJOrHMH,
BIUTOTB [10 OTHEJbHBIX MAKpPOMOJIEKyYJI, 6oJiee NpOOHbINM aHATM3 KOTOPHIX
yX€ TIPOBOAUTCS XMMUKOM. MBI MOXEM BBIAETUTH aHATOMUIO, FHCTONIO-
TUI0 ¥ LIMTOJIOTHIO HACEKOMBIX KaK pa3fiesibl 0Ollel SHTOMOIIOTUH, HO,
BUIMMO, OCTABUM 32 €€ paMKaMU MOJIEKYJISIPDHYIO GUOJIOTHIO, TTOCKONBKY
Ha 3TOM YpOBHE UCCe0BaHUi IIPOTUBOIIOCTABIIEHME HACEKOMBIX IPYIHM
KUBBIM OpraHM3MaM IT0 GONbILEN YacTH TepseT CMBICI. Beik UMEHHO MO-
JIeKyNIsSipHO BGuoiorueil M 6GMOXYMUEN NIpeACcTaBIeHbl BAKHEHIIME CBUIE-
TeJILCTBA €AVHCTBA OPraHUYeCKOro MUpa, €r0 YHUBEPCATBHOCTH.

PacuieHeHuI0 opraHu3mMa Ha COITOIUMHEHHBIE CTPYKTYPHI IIPOTUBOTIO-
CTaBJISIETCS. MHOM MOAXO, TIPY KOTOPOM CaM OpPraHU3M pacCMAaTPUBAETCSI
Kax DJIEMEHT, KaK 4acTb LIEJIOro, U eCJIM KaXiasi 0coOb BXOAUT B COCTaB
TIOMYJISILIMY, TO ITOMYNSIUMS B CBOIO OYepelb Y HApIAYy C MOTYSUUSIMU
JPYTUX BUIOB BKJIIOYAETCS] B OMOLIEHO3, B 9KOCHCTEMY. DKOCUCTEMBI pa3-
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HBIX PaHTOB Y YPOBHEW OpraHW3aLIMK SBILTIOTCS ClIaraeMbIMU GHOChEPBL.
OnHaxo B 000MX CIy4dasx, T. €. paCWIeHsIsI OPraHU3M Ha COITOMYMHEHHBIE
CTPYKTYPBI IGO0 GUochepy Ha OTIENBHBIE COOOLIECTBA M MHAMBUIBI, MBI
rOBOPYM 00 OOLIMX MPUHIMIIAX OPraHM3aLUM XU3HH, M, HalpUMED,
TIpeCTABIEHISIM O CTPYKTYpE IO, SKOCKCTEM WM TKaHel 1 op-
TaHOB COOTBETCTBYET 061 MopdoornyecKuit noaxox. Ilpasaa, Mop-
(oJTorys OpraHM3Ma U3ydeHa HeCPaBHEHHO IOJTHEE, YeM CTPYKTypa (MOp-
(OJIOTHST) SKOCKCTEM, TIOIY/ILUH ¥ Co0oOILECTB. [lanee npeACcTaBIeHUSAM
0 (POPMUPOBaHUM HaJOPTraHN3MEHHBIX YPOBHEH XM3HU, VX Pa3BUTHM, CO-
3peBaHUM U Jerpaaliiii COOTBETCTBYIOT IIONXOMIBI, OJIM3KUE OHTOIEHETH -
Ke, XOTS ¥ He IIPUHATO TOBOPUTE 00 «dMOPHOJIOTHI» COOBLIECTB ¥ 9KOCH -
creM. Mexty TeM IIpUMepPbI 9KOJOTMYECKUX CYKUECCH U OPMUPOBAHUS
COOBILIECTB TIOIYAC TIEPEKIIMKAIOTCS C IIPMMEPaMU Pa3BUTUS OPTaHU3MOB.
Tak Wwix Haye, Ho ¥ caMa ITOCTaHOBKa BOIIPOCOB O «(PU3HOJIOTHI» TIOITY-
TSIV ¥ 9KOCUCTEM, X MHIUBUIYATLHOM Pa3BUTHU 1 3BOJIIOLMY ITO3BO~
JISIeT HaXOOWTh MHOIO3HAYMTEIbHbIE NTapaUIe C Pa3BUTHEM, (PU3HOJIO-
TUel YK 9BOJIOLMEN OpraHu3MOB (KJIETOK, OpraHeI), 6oiee 06¢TOs -
TeJIbHEI aHATHU3 KOTOPBIX IIPOBOAUTCS B OOLIEH TEOPUM CUCTEM.

CyLIECTBYIOLIME CUCTEMBI HACEKOMBIX, OXBATBIBAsS TPOMATHOE MHOXE-
CTBO BUJOB, €llie JaJleKy OT COBEPLIEHCTBA, HO BCE XK€ IIPEBOCXOIAT 10
CBOE LIEJIOCTHOCTH, IOTHYHOCTH U IIPOCTOTE CUCTEMBI MHOTUX JPYTUX,
MeHee U3y4eHHBIX OpraHM3MoB. B 5TOM OTHOILLIEHNH HEOLIEHUMYIO YCIIYTY
IpodeccHOHAIaM 0Ka3bIBaIOT SHTY3UACTHI, 04ApOBAHHBIE MUPOM HaCceKO-
MBIX, KpacoToit 1 MHoroo6pasueM 1x ¢popM. K 6osiee riy6okoMy aHaIU3y
Ipo6JIeEM CUCTeMATUKY MBI BEPHEMCS B OHOM U3 3aKIIFOYUTEIbHbIX I71aB,
ceiyac 3Xe OrpaHMYMMCs IEMOHCTPALMEN JIUILb HEKOTOPBIX IOCTYDKEHHU
Y TIPOKOMMEHTHpYeM ITI0JIOXKEHME HaCeKOMBIX B OOLIEH CUCTEME OpraHu-
yeckoro Mupa. Ilpy ToM Haiuy KOMMEHTapUM HEN30EXKHO OKaKYTCA He-
IOJIHBIMU Y 3aBeIOMO KPaTKUMU — BEIlb CUCTEMa OPraHU3MOB CTPEMUTCS
BOGpATh B Ce0s1 KaK MOXHO 6oJIblIe MHMOPMALMK M BBIPA3UTh ee C IIpe-
JEeTBHON JJAKOHUYHOCTHIO.

NONOXEHUE HACEKOMbIX B CUCTEME
OPIrAHUYECKOI'O MMUPA

Wmnepus SAOEPHBIE (Eukaryota)

IlapcTBO JXHWBOTHBIE (Zoa)

ITomuapcTeo MHOTI'OKJIETOYHHBIE (Metazoa)

Paspen IBYCTOPOHHE-CUMMETPUYHBIE (Bilateria)
IMonpasnen TTEPBUYHOPOTBIE (Protostomia)

Tun YJIEHUCTEHIE (Articulata)

[MoxTun YJIEHUCTOHOTHUE (Arthropoda)

Hanxnace HEIIOJTHOYCHIE (Atelocerata)

Koacce HACEKOMBIE (Insecta)

HpHHaIUIC)KHOCTB HaceKOMBIX K UMITEpUU SOSPHBIX COOTBETCTBYET
TIpU3HAHMIO, YTO KJIETKU UX TeJla UMEIOT odopMIIEHHEIE S0pa C XpPOMOCO-
MaMU Y JpYyIryue OpraHesbl, obJieyeHHBIE IBYCIOMHBIMM OUOJOrMIECKUMU
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MeMOpaHaMU (MUTOXOHIPUHM), UTO OHM PACIIojararoT crielu@puyecKumMu
dopMamu pervmvkaumu JHK, TpaHCKpUIIIUU M TPAHCISILIMU FeHeTHYec-
KoM MH@OpMalIMH, a Ipolecchl GMoCcHHTe3a 6esika Ha MX pudocomMax 6110-
KUPYIOTCS TUPTEPUAHBIM TOKCHHOM. Hapsany ¢ IpyruMu CBOHCTBaMY,
OTJIMYAOIIMMM BCeX MPEACTaBUTENeH UMITEpUM (paCTeHMs, TPUOKI, XU~
BOTHBIE), OHU IPOTUBOIIOCTABISIIOTCS AosiaepHbIM (Prokaryota) crienu-
GUYHBIMY (POopMaMU KJIETOYHOTO AeIeHUA (MUTO3, MEN03) U XXUZHEHHbI-
MM ITUKIIaMH, TIPEATIONaralolMy pa3BUTHE IT0JI0BOLO IIpoLiecca U II0JI0-
BOT'0 PasMHOXEHHUS. B COOTBETCTBUU C 3TUM OHU NEMOHCTPUPYIOT TIPU-
3HAHHBIE B TE€HETHKE M OWOXMMUM CTaHAApPTHI, IIOCKOJBKY CaMu
TIOCITYXVJTH TJIABHEIMU OOBEKTaMU UCCIIENOBAaHMH TaKOro poja.

Bcex HaceXOMBIX KaK XUBOTHBIX (LIapCTBO Z0a) OTIMYAIOT IeTepo-
TPOMHOCTE U ITOJIOXEHUE B LIETISIX IIUTAaHUSI Ha YPOBHE IOTpebuTeIeH
(KOHCYMEHTOB), a TakKe 0cobble (POPMBI MeTabonr3Ma U (POPMUPOBAHUS
KOHEYHEIX IIPOIYKTOB a30THUCTOr0 0OMeHa HapsIy ¢ TAKMMU XapaKTepHbI-
MU MPOSIBIIEHUSIMY aKTHBHOCTH, KaK IIOMCK U OBJIAIEHUE pECYpCaMU Cy-
LIECTBOBAHMA K BOCIIPOU3BOCTBA.

OTMeyas MoJIoXeHe HAaCEKOMBIX B TTpefieNiax roauapcrsa Metazoa,
MBI XapaKTepu3yeM X KaK MHOTOKJIETOYHBIX CYILECTB ¢O clienuduyec-
KUM LMKJIOM BOCIIPOU3BOACTBA, BKIFOYAIOLIUM raMeTUYeCKUi Mefo3 u
[10JIOBOE Pa3MHOXEHME, CBOCOOpa3HbIi OHTOTeHEe3, IIPUBOISILIMNA Ha
paHHUX (dazax IpobiaeHus sila K GopMUPOBaHUIO GOJIBLIIOIO YUCHA OL-
HOPOIHBIX KJIETOK, TUdbepeHUUPYIOLUXCS BIIOCIEACTBUU 60Jiee MU
MeHee CUHXPOHHO. B 3TOM OTHOUIEHMY OHUM IIPOTUBOIIOCTABIISIOTCS IIPO-
creiiuuM (Protozoa), oTIMYAOIIMMCS pa3HOOOpa3veM XXKU3HEHHBIX LIUK-
JIOB M TIOCJIENOBaTeJbHOCTLIO B MuddepeHuanum GOopMUPYIOIIMXCS
TLIOKOJIEHUI.

. OTHeceHUe HaceKOMBIX K paszeny Bilateria oripenensiercst 6unatepanisb-
HOIt (IBycTOpOHHEM) cuMMeTpuel Ux Tena. Ee BOSHUKHOBEHUE B IIPOTU-
BOIIOJIOXHOCTh PaJyabHON CUMMETPUM KMUIEYHOIIOJIOCTHEIX 00YCIIOBIIE-
HO IIpUOGPETeHMEM CITOCOGHOCTH K COXPaHEHUIO OPUEHTAMM OpraHMu3Ma
B HaIpaBJIEHWH ITOCTYIIaTeILHOTO IBMKEHUS. B COOTBETCTBUMU C YHUBED-
CaJIbHBIM TIpMHLMIIOM ciuMMeTpuM ITbepa Kiopu 6ruiaTepaibHast CUMMET-
pYs BOSHUKAET BCAKUI pa3, Korna ABa KOHUA Tella JKUBOTHOIO UCIIBIThIBa-
10T pa3sHble BO3NEHCTBUS CO CTOPOHEI CPEIbl U CAMU HECYT 110 OTHOUIEHUIO
K Hell pasHble GyHKUMY. TakuM o6pazoM, JuddepeHIMpyIOTCs lepe-
JTHUIA (TOJIOBHOM) ¥ 33IHUM (XBOCTOBOI) KOHLIBI T€JIa, €r0 BEPXHAA (CIIUH-
Has), HYDKHASA (OpIOLIHAS) M 3epKAIBHO CUMMETPUYHEBIE IIpaBast 1 JieBas
CTOPOHBI. BIIOJIHE IIOHATHO, UTO aKTUBHOE IIOCTYIIATEIPHOE JBIKEHYE
TpeOyeT yYacTHs MBILILI, KOTOpble y Bcex Bilateria pa3BrBaroTcs U3 Me30-
JIEPMBI — TPETHETO 3aPOABILIEBOTO JIMCTKA, U II03TOMY MX MOXHO CUATaTh
TPEXCIOWHBIMU Y IIPOTUBOIIOCTABUTS IBYCIOMHBIM KUIIEYHOIIOJIOCTHBIM,
HMMEFOLIMM JIMIUB [Ba JJUCTKA — 9KTOAEpMY ¥ SHToHepMy. Camele IIpUMU-
TUBHBIE U3 HBHIHE XUBYIIUX Bilateria — rutockue 4epBU, U3 KOTOPBIX MHO-
TV€ SIBIIAIOTCS ONAaCHBIMM ITapasUTaMy XXUBOTHEIX U YeTOoBeKa. 32 HUMU
CJIEAYIOT IIPENCTaBUTE N TUITA KPYTJIbIX YepBel, MHOTOUMCIIEHHAs U pa3-
HOOOpa3Has IPYIINa KOTOPBIX OTHOCUTCS K BpeJUTESIM pacTeHUIH.
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[MepBUYHOPOTHIE, HANGOJIEE COBEPLUEHHBIMU U3 KOTOPBIX ABJISIOTCS
HACEKOMbIE, ITPOTHBOITOCTABIISIIOTCS BTOPUYHOPOTLIM Ha OCHOBAHUY CYb-
ObI GyacToIIOpa — MEPBMYHOTrO PTa pa3BUBaoLIerocs opraHusMa. OH co-
XpaHsIeT CBOY CTaTyC U CTAHOBUTCS POTOBBIM OTBEPCTUEM CHOPMUPOBAH-
HOT0 XWBOTHOTO, IIPHOGPETAIOLIEr0 aHaJIbHOE OTBEPCTHE Ha IPOTHUBOIIO-
JIOXHOM KOHLIE Tesa. Y BTOPUYHOPOTHIX, BEHLIOM KOTOPBIX CTAHOBATCS
MJIEKOITUTAIOLIME, POTOBOE OTBEPCTUE Y B3POCIIOr0 XXMBOTHOTO 0Bpa3syeTcs
He M30 PTa 3apoJbIllia, a BO3HMKAET 3aHOBO. TakuM 06pa3oM, IIaHkI CTpO-
€HUS TeX U APYTHX COIIOCTABMMBI JIMIIb IIPY BPaLLEHUM BCeX KOOPAMHAT
Ha 180 rpanycos.

Kareropys Tumna, BBeIeHHas B 6uojornyeckyto cucreMaruxy XK. b. Jla-
MapKOM, TTpeiroyiaraeT OOLHOCTE IUIaHa CTPOEHMS BCEX €ro NpeIcTaBuTe-
JIe¥ ¥ COOTBETCTBEHHO BO3MOXHOCTh MX CPABHEHUS IpYT C APYIOM B 00-
IIUX KOOpAMHATAX. THIT WIEHUCTHIX 00BEIUHAET WIEHHMCTOHOIMX Pa3sHbIX
TPYIII C KOJIbYATHIMU YEPBSAMY, B YACTHOCTU C Hanbosee IIPUMUTUBHBIMU
U3 HUX, KOTOpBIE PACCMATPUBAIOTCS B KAUECTBE UCXOMHBIX, IIPOTOTHUIIH-
yeckux GopM. MHBIMU CTOBaMU, TENO HACEKOMOTO (U JII060r0 Ipyroro
YWIEHVICTOHOTOTO) Y TEJIO KOJIBYATOIO UePBS TIOCTPOEHO U3 TOMOIOIMYHbIX
CTPYKTYp (pUc. 1), @ UMEHHO: IIPEAPOTOBOIO CErMeHTa (aKpOHa), 60JIbILIO-
ro Yyuclia bojiee WM MeHee OIHO0Opa3HbIX CETMEHTOB TYJIOBUILIA U 3aJHErO
cerMeHTa (TebcoHa). HepBHas cucTeMa IpelcTaBleHa HalIOTOYHbIM 1
IMOAIIOTOYHBIM TaHINIUAMU, CBA3aHHBIMU APYT C IPYTOM OKOJIOIJI0TOY -
HBIM HEPBHBIM KOJILLIOM M OpIOLUIHOM HEpBHOM LEIOYKOM JIECTHUYHOIO
TUIIA; KPOBEHOCHAS CUCTEMA, CTAHOBSICh HE3AMKHYTOH Y WIEHUCTOHOIMX
(B CBSI3U C CHJIBHBIM Pa3BUTUEM TPaXeHOI CMCTEMBI, 06ecTieyrBaroLe
TPAHCIIOPT KXCJIOPOJa), COXPaHsIeTCs B
BHMOE CIIMHHOTO COCYIa, a II0 6oKaM
LEHTPAIBEHO PACIIONOXEHHOTO KUIey-
HUKa Y3 IBYX JIEHT ME30JepMbI pa3BU-
BAaIOTCSI COMUTBI, JAIOLIME HAYAIO CKe-
JIETHOM Y BUCLIEPAUIBHOM MyCKYyJlaType
U Y KONIbYATOTO YEepBs, U Y WIEHUCTO-
Hororo. Kax OpLIO ckasaHO paHee,
TIpUOOpETEHNE ME30OIEPMBI CBA3bIBA-
eTCS C aKTUBHBIM ITOCTYIIaTEIbHBIM
IBIDKEHUEM IIPY IIOMOILUY CHCTEMBI
MbIIIL. OgHaKo MpeobiajanLee pas-
BUTHE TPETUN 3apOIBIIIEBEIN IUCTOK

Puc. 1. EnuHcTBO WIaHA CTpoeHds YWieHHC-

THIX: THIOTETHYECKAsA CXeMa BOSHHKHOBEHMS

OTHeI0B TeJa HaceKoMbix (mo Belf-Buenxo,
1966):

I — xonpyathlit yepBb; II — MHOTOHOXKa; JII — Hace-
KOMoe, ax — akpoH (IIpeIpOTOBOM CErMeHT); men —
TENBCOH (3aMHUM CErMEHT TeNla); 2041 — rojoBa; gp —
IpYIb; 6p — GPIOLIKO. JIyHKmMUPHble AURUL OTMEYAIOT
IPaHMLIEI FTOMOJIOTMYHBIX CErMEHTOB TeJla




(Me3onepMa) TOJIyYaeT B CBSI3U ¢ GOPMUPOBAHKEM BTOPHYHOM NOJIOCTH
TeNa — LieJIOMa, MMEIOLIEro COGCTBEHHBIN SIUTeNMIA. B cBolO ouepens, Bee
5TH NIPUOGPETEHUS CTAHOBSITCS OCHOBOM pa3sBUTUSI MeTaMepHH, CeTMeHTa-
LM Tej1a — IPU3HaKa, Haubojiee XapaKTepHOTo ISt BCeX WIEHUCTHIX. Jlo
CHX ITOD HET eIUHOr0 MHEHUS O IIPOUCXOXIEHUM MeTaMepHHU. ABisiercs
JIM OHA PEe3yJIETATOM He NOBEIECHHOTO 10 KOHIIA 6ECITONIOr0 pa3sMHOXEHHH,
TIPUCIIOCOGIEHMEM K YepBeoOpasHOMY ABIDKEHUIO MO0 BO3HMKIIA 110 ApY-
UM IIpUYMHaM — [10Ka He SICHO.

Tak Wiy MHaye, HO OOLUMI IUTaH CTPOSHYS BEIPaXXeH Hauboee IOJIHO
U B HapGoJIee YMCTOM BUIE Y IPUMUTUBHBIX KOJIBYATEIX YEPBEH, KOTOPBIE
B 5TOM OTHOILIEHMH CJIY>KAT TaKUM K€ I[IPOTOTUIIOM UL YIIEHUCTOHOTHX,
KakK, HaXlpMMep, JJAHLETHUK JUIs BCeX XOPIOBBIX XHUBOTHBIX. [IpuMeya-
TEJIBHO, YTO BIU3KUE MPUMUTUBHBIM KOJbYelaM OJIMTOMEpHBIE (Maocer-
MEHTHBIE) (POPMBI ITOCITYKIUTH IIPOTOTUIIOM Y 1T MOJIIIOCKOB.

CaMple IIPUMUTUBHBIE U3 CYILIECTBYIOIMX HBIHE WIEHUCTOHOIMX —
JMCTOHOTYE PaKU, TeJIO KOTOPHIX 06pa3oBaHO roJoBOH (IipoToLedao-
HOM) 1 YepBeoOpa3HbIM TYJIOBULLEM, KKl CETMEHT KOTOPOrO MMeeT
Tlapy JBYBETBUCTHIX KOHeuHocTel (puc. 2). [Ipu 6osee 11oapo6HOM aHaI-
3¢ MOXKHO OTMETUTh, YTO MPOTOLIE(AIIOH COCTABIEH CIUBIIMMCA C aKpO-
HOM JIEPBLIM CETMEHTOM TYJIOBHUILA, & KOHEUHOCTH TpeX MTOCIeAYIOLIMX
CErMEHTOB (TaK HasblBaeMOoro rHaTonedansoHa) mpeobpazoBaHbl B YETIOC-
TH. JanpHelie mpeoGpa3oBaHus 3TOT0, e1lle BeChbMa OJIU3KOIo K KOJIb-
YaThIM YEPBSIM COCTOSIHUA Pa3BEPTHIBATIUCH 110 CIIENYIOLIVM HarlpaBiIeHH -
AM: TipoToledanoH (AKpoH + NepBbIii CErMEHT TYJIOBUILA) U THaToLedha-
JIOH (TpU TIOCHENYIOIMX CETMEHTa) CIMBAIOTCA APYT € APYIOM B Goliee
CJIOXHBIA TOJIOBHOW OTHEN — CUHUEDATIOH, a B TYJIOBULIE BBIIENISAIOTCS
Ipyab 1 OPIOUIKO, 00pa3oBaHHbIE COOTBETCTBEHHO M3 BOCBMM U LIECTH -
CEMU CErMEHTOB. 3aMETUM, UTO 3[ECh BBIICJIIEHUIO OTIENIOB Teja COITyT-
CTBOBaJIa WIIM Jaxe IpeaiecToBana auddepeHMaus J8yBETBUCTEIX
KOHEUHOCTeM Ha aHTEHHBI, YeIIOCTH M HOTH. Y BEHICIIMX PAKOOOPa3HBIX
IPYIHOM OTAEN CIUBAETCS C LoJIoBOi (CHMHUEDaTIOHOM) B rOJIOBOrpYAb, a
KOHEYHOCTH OPIOLIHOTO OT/IENa IGO0 pemyLiUpyIOTCs, TMO0 MpeobpasyioT-
Cs1 B ITOJIOBBIE TIPUIATKY U CTPYKTYPHI, HE CBA3aHHBIE C IIEPEABYDKEHUEM.

Heckonpko MHOR XOn COOBITMI pEeTUCTPUDPYETCS Y XEeIUUEPOBBIX
(CcM. puC. 2) — IIOTOMKOB BEIMEPLUMX €LLE B CUITYPUACKII NIEPHUOL TPHIIO-
OUTOB, KOTOPBIE IO ONMHOOOPA3MIO IPUIATKOB Ha BCEX CETMEHTAX 4epBe0s-
PasHOTO TeJla He YCTYIIaJld IIPUMUTUBHBIM KOJIbYAThIM YEPBAM, XOTS UM
OBUIM CBOMCTBEHHBI AEHCTBUTEILHO WIEHUCTHIE KOHEUHOCTH, a XOoJbye-
L(aM — HewIeHKCThIe BEIPOCTEI CTEHKU Tesa (mapamnoauy). Hapsoy ¢ ocy-
LIEeCTBIEHNEM JJOKOMOTOPHO! U ABIXaTeIbHOM (MYHKIUNI KOHEUHOCTU
TPYIIOGUTOB, CHaOXEHHBIE Y OCHOBAHUA YEJIIOCTHBIMU TIPMIATKAMY, MOT-
JI¥ yYaCTBOBATD B ITepexXeBbIBAHUU UK. X wieHucToe Teso 66110 pas-
[leJIEHO Ha TOJIOBY, COCTABICHHYIO CIIMBLUMMMUCA C aKPOHOM YETBIPHMA Cer-
MEHTaMM, 1 OJHOOOpa3HOe MHOTOWIEHUKOBOE TYJIOBULUE, B TO BpeMsI Kak
TeJI0 IPUMUTHBHBIX XEIULIEPOBBIX, HAIIPUMEpP CKOPITMOHOB, Pa3ieIeHo Ha
TPU OTJEJNIA: IIPOCOMY, COCTOSIIIYIO Y3 CEMU CETMEHTOB, U 12-CErMEHTHYIO
OIIMCTOCOMY, TTOJIPA3IeIeHHYIO Ha B PaBHbBIX 10 YUCILY CETMEHTOB OTIE-
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Puc. 2. Dpomonys niasa cTpoeHHs WIEHHCTOHOIHX JKMBOTHBIX:

A— TR,HJ'IOGMTM M XeITMUEPOBLIe; 5 — MHOTOHOXKH 1 HaceKoMble; B — Mopckue nayky; I'— pakoo6pas-
Hele; N — Heorpelle/IeHHOE YHCIIO CerMeHTOB. Llughpb! 6 Kpysskax — WACIO CETMEHTOB B AudbepeHL-
PYIOLIMXCSA OTHENaxX TeNa



Jla — Me30COMY ¥ MeTacoMy. ¥ GOJILLIMHCTBA COBpEMEHHBIX XeIMLIEpOBBIX,
HanpuMep y I1ayKOB, METACOMA PEAYLIMPYETCH, a V KIelllell Bce BhUISTUBLI -
€cd paHee OTHEIBI CIMBAIOTCS JPYT C APYTOM 6e3 BUIMMEIX rpaHuLl. OTMe-
THM, YTO 31€Ch AU(PepeHLIMaLs KOHEYHOCTEH I10 CPaBHEHUIO ¢ paKoob-
Pa3HBIMY 3arias/biBajia, K OPOPMIISIIOLIMECS OTALIBI Tejla IIepBOHAYAIBHO
He pasIHYayCch IT0 CTPOSHUIO IIPUHAIIIEKALINX UM KoHedHocTel. Cpelu
XEIMLEPOBBIX IPe0bIataloT XMUIHWUKY, BKITIOYAast ITAYKOB — SHTOMO(]Aaros,
OITHAKO HEKOTOPBIE KIIELIY U3BECTHBI KAK OIACHbIe BPEIUTENN pacTeHUIA.

ITepexonst K MHOTOHOXKaM 1 HACEKOMBIM, OGLEIMHIEMBIM B HAIKITACC
HETIOMHOYCHIX, MbI BUIVM, YTO HauGoJiee TIPUMUTUBHEIE TIPEICTABUTE M
STO IPYIIL] WIEHNCTOHOIUX YK MMEIOT COBEPIIIEHHYIO I0JIOBY, 06pa3o-
BaHHYIO CJIMBIIIAMMCS ¢ aKPOHOM ITHTHIO MJIM IIECTHIO CeTMEHTAMU, Y Uep-
BEOOpa3HOE TYJIOBUILE C OJHOBETBUCTBIMU KOHEYHOCTSIMY (CM. pUC. 2).
BriBeneHUe HACEKOMBIX 3 MHOTOHOXEK MPEIIOJaraeT COKpalleHue U
CTaGMIIMN3aL1IO OOLIEro YHCAa CETMEHTOB TY/JIOBHUILA M AU(DepeHILINALIHIO
B HEM IPYAHOTO M OPIOIIHOTO OTAEIOB, COCTARIEHHAIX COOTBETCTBEHHO U3
TpeX 1 OMHHANUATH cerMeHTOB. [1py 3TOM KOHEYHOCTH GPIOLIHEIX Cer~
MEHTOB JINOO PeIyLUpPYIOTCs, IM60 Ipeo6pasyroTcs B IMONOBLIE IIPUIATKH
Y [Tpoyre 06pa3oBaHMsl, TEPSIOILME CXOTHYIO GYHKUIMIO ITepeIBIKEHMS.
Y boiee COBEPLICHHBIX HACEKOMBIX PEIYKLMY IIONBEPrafOTCs X OTHENb-
HBIE CETMEHTHI OPIONIKA.

TaxuM 06pa3oM, B KKIOH IPyIIe WISHUCTOHOTUX KMBOTHBLIX MbI pe-
TUCTPUPYEM CXOQHbIE TIpeobpa3oBaHusl (POPMEI Tefla, KOTOPbIE CBOAATCS K
YMEHBIIEHUIO (OJIMTOMEPU3ALINH) ¥ CTAOMIIM3AIMU YU CIIa CETMEHTOB, BhI-
JEJIEHUIO CeTMEHTAPHBIX KOMILIEKCOB (TarM) — OTIEJIOB TeNa (TarMaTu3a-
LMST) ¥ MOTIOIHEHMIO TIEPEIHET0 U3 HUX — FOJIOBBI (LIe(QaNoH) — BKIIIOUE-
HUEeM IpHITEXAlIX CerMEeHTOB TyNoBUIUa (Ledanu3auus). BmecTe ¢ TeM
OOHapy:KMBaeTcs U CBOE0Opa3ue KXo IPYIITIBI, KOTOPbIE Pa3IMyaloTCs
U ITO KOHEYHOMY YHCITY CETMEHTOB Tefla, ¥ [10 COCTABY BBITENIEMBIX TAIM,
H TIO TIOCTEN0BATENbHOCTY JUddepeHIIMALIMKM KOHETHOCTEN, TO CTh CXO/1-
Hble TEHIEHLIUH [Tpeobpa3oBaHud (POPM peaiM3yIoTcs Io-pasHoMy. [1o-
3TOMY MOXXHO ITPEIIONOXUTE, YTO KaxXIas I'pyIIia WIEHUCTOHOIUX pop-
MUpOBalach Ha OCHOBE OPraHU3alliy KOJIEYATHIX YEPBEH CaMOCTOATEILHO
U He3aBUCHUMO OT JHOOOH IPYroit rpyIIbL.

ITpoBeneHHbII 0630p MOIOKEHUST HACEKOMBIX B CUCTEME OPraHU4eCKO-
TO MHpa, UX B3aMMOOTHOIUEHNH ¢ WIEHUCTOHOIUMY JPYTUX IPYIII M He-
KOTOPBIX 3BOJIOUMOHHEIX TEHACHUUHA JEMOHCTPUPYET BOZMOXKHOCTH U
OTZENIbHbIE NOCTYDKEHUSA cUCTeMATUKY. OIHAKO HU APEBHOCTD ITPOUCXOXK~
JEHUA, HU COBEPLIEHCTBO TUIaHa CTPOSHUS IIPY BCE BAXKHOCTH 1 MHOIO-
BHAYUTESIBHOCTH 3THUX CBOMCTB He 06eCIIeYIN WIEHUCTOHOTUM APYIHUX
TPYTIIT ITOMIOXKEHUS, CPABHUMOTO € ITONIOKEHUEM HaceKOMbIX. Tlo-Bunumo-
My, HaceKoMble GOPMUPOBUIKCEH KaK Ha3eMHBIE CYIIECTBA B Te NaleKHe
BpeMeHa, KOI/la Cylla elle He 65U1a OCBOEHA X BparaMu U KOHKYPEHTAMU.
Menxue pasMepsl, MHTEHCHBHBIN X CBO€OOPa3HbIN MeTa60M3M, COBEp-
LICHCTBO PELENLMM, SHEPIM pa3MHOXEHUST M HAKOHEll [IproGpeTeHUe
KPBUIBEB BBIIENIWIM HACEKOMBIX CPEIM MHBIX 6eCIIO3BOHOYHBIX XU BOT-
HBIX.



MOP®ONOIMMA HACEKOMbIX
°

MNAH CTPOEHUSA HACEKOMbIX

Teto HaceKOMOro (puc. 3) 06pa3oBaHO TPEMS OTHENAMMU: TOJIOBOM, TPY-
JIbIO Y1 GPIOLIKOM, KOTOPBIE B COOTBETCTBUM C MX HA3HAYEHUEM U Npeodiia-
JAIOLUMMU GYHKLMSIMU MOXHO ObLIO Obl Ha3BaTh: PELIEIITOPHBIM OTIE-
JIOM, BOCIIPMHMMAIOLIMM ITULIY U UHPOPMALHMIO O BHELIHE Cpeie (rofo-
Ba); JIOKOMOTOPHBIM OTIENIOM, 00eCIIeYMBAIOLIMM ITepeMeILEHHE OpraHu3-
Ma B IIPOCTPaHCTBE (IPYAb); BUCLEPATBLHBIM OTACIOM, BMECTIIIMLIEM
BHYTPEHHOCTEM HACEKOMOr0, — KUIIEYHKKA, TI0JIOBOTO arapara, Xupo-
BOTO TeNa U IIPOYMX OPTaHOB, OCYLIECTBIIAIOIMX META0OIMYECKUE IIPOo-
Liecchl (GpIOLIKO).

ChopMUpOBaHHbIE B pe3yJbTaTe IuddepeHLainy paBHOMEPHO Cer-
MEHTUPOBAHHOTO TeJa IPEAKOB, GIM3KUX 10 CTPOSHUIO K KOJIbYaThIM
YepBsM ¥ MHOTOHOXKAM (CM. PUC. 2), OTAEJIBI TeJla HaCeKOMOro coxpa-
HSIOT B 60JIee WIM MeHee SIBHOM BUJE pa3feNeHye Ha cerMeHThl. OcobeH-
HO OTYETIMBA WIEHUCTOCTh GPIOILHOIO OTAENA, KOTOPBIA ¥ IPUMUTHB-

JBIX HACEKOMBIX BKIIOYaeT He MeHee 11 cerMeHToB. MeHee OTYETIMBEI
s€CMEHTHI (TpHU), BOLLIEALIUE B COCTAB I'PYAHOTO OTIENa, [0J10BA XK€ He
IMeeT pasIIMMBIX TPaHUL] MEXIY OTIENBHBIMY CErMEHTAMH; MX MOXKHO
3BISIBUT TOJBKO IIPY CIIELMATbHOM CPaBHUTEILHO-MOPHOTIOTHIECKOM
aHaIM3e Y JIMILb Y HAMMEHee U3MEHEHHBIX B XO/I€ BOJIFOLIMM IIPeICTaBMU -
Teseit Kacca.

PasneeHye Tela Ha CerMeHTRI, CBS3aHHbIE MEXIY COO0M 3J1aCTUYHBI-
MU MeMOpaHaMu, 0GeCTIeYBaeT BOIMOXHOCTD YepBEOOPa3HBIX M3r1ba-
HUH faXe NPy BeChMa XeCTKUX ITOKPOBaX, KOTOPEIE HAPSIIY C 3aIMTON
BHYTPEHHMX OPTaHOB CIIYXaT ONOPOX ¥ MECTOM TIPUKPEIUICHMST MBILILI,
TO €CTh BBIITOJHSIOT POJIb BHEILIHETO CKeJIeTa — IPOYHOI0, HO IIOIBUX-
Horo. ITpy ManbIX pa3Mepax TeJla BHELIHMI CKeJIeT HAMHOTO TIpoYyHee
BHYTPEHHETO ¥ BOBCE He TaK TSDKEJN, KaK MOXET II0Ka3aThCs Ha NepBbIX
B3IJISA/.

V WIEHMCTOHOTVIX XXUBOTHBIX KAXKIBIA CEIMEHT TeJla MMeET ITapy Ipyuiar-
KOB, 00CTy>KMBAaEMBIX CHCTEMOM MBIIILI, Pa3BUBLLIMXCS U3 NIAPHbIX LIEIOMU-
YeCKMX MELIKOB, a TAKKe HepBHbIN y3eJ (TaHIVIMii) U KaMepy CIIMHHOrO Co-
. cyna. HexoTopsIM cerMeHTaM COOTBETCTBYIOT IIapHbIe OpraHbl BBIIENICHUS
(L1eJIOMOLIYKTHI) ¥ ITOJIOBBIE OpraHbl — roHanpl. Hapsny ¢ MexXcerMeHTHbIMU
TIEpEeTSOKKAMY OHY CIIYXaT IPY3HAKaMy OTOENBHOTO CerMeHTa, KOTOphIe
Haub0J1ee IIOJIHO BRIPaKEHB] Y KOJBYATHIX YepBEH. ¥ HACEKOMBIX COXPaHSIOT-
CS1 IVLUE HEMHOTHE U3 HUX, IpIYeM Haubosiee CTabWILHBLA U SIBHBIA ITpK-
3HAK —HAMYUe MEXCErMEHTHBIX TPaHUL] — He B IIOJIHOM Mepe OTBEYaeT COo-
CTOSTHUIO KOJbYeLIoB. I1py CUITbHOM pasBUTHM MYCKYJIaTyphl, CBI3AHHOM C
Ha3eMHbIM CYLLECTBOBaHMEM, BOSHUKAET HEOOXOAUMOCTD B ITPOYHOM ITPH-
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KPETUIEHHM MOIUHBIX MBIILL[ K
TIOKPOBaM, M POJIb OTIOPHBIX IUI0-
IIaIOK BBITONHSIOT MEXCEIMEH-
THBIE BIITYMBAHUS TIOKPOBOB,
VIIPOYHEHME KOTOPBIX TIpeItsT-
CTBYET CMEIIEHUSIM CerMEHTOB
IpYT OTHOCUTEJILHO Jpyra v 13-
rubarusM Tena. OIHaKO BMECTO
TEPSIOILMX TTOABKXKHOCTE MEX-
CErMEHTHBIX I'PaHMI] ¥ HACEKO-~
MbIX (GOPMUPYIOTCH BTOPUUYHEIE
COWIEHEHU, IIPOXOISALIME BOIM-
34 330HEr0 Kpast CeTMEHTOB.

TaxuM o6pazoM, BUIUMAS
BHEIIHSIS CeTMEHTalMS Tesa Ha-
CEKOMBIX HE COBIIaJaeT C Cer-
MEHTalMeR KObYaThIX YepBEH,
HE MMEIOIIUX CTOJIb MOUIHON
MYCKYTaTypBHI.

Puc. 3. IInan crpoeRns HaceKoMoro:

201 — ronosa; I, II, III — riocneqoBaTeIbHEIC CETMEH-
THI IPYIAHOTO OTAENA; J— 7— IpereHUTanbHelie; 8, 9~
reHuTaneHbie; 10, 11— MOCTIeHNTAILHBIE CErMEHTH
6pIOILKaA; Kpa — KPbUILS; #2 — HOTH; noA. np — IOJO-
Bule [IPUNATKH; y4ep — LIEPKU; pom. np — POTOBLIE MPY-
[ATKH; aH — aHATIBHOE OTBEPCTHE; cm — CTUIME!

COOTHOIIEHYS MEXTY MTEPBUYHOM cCerMeHTalluel KOJIbYeLOB ¥ BTO-
PUYHOI cerMeHTaluei HaCeKOMBIX MOXHO ITPOIIeMOHCTPUPOBATE CXEMOH,
MIpMBeJEHHOU Ha pucyHKe 4. Hanbonee cyIbHbIe U3MEHEHUA TAKOTro poaa
WCTIBITBIBAIOT IPYIHBIE CETMEHTHI, B KOTOPBIX COCPENOTOYEHBL MBILIILBI
KPBUTBEB ¥ HOI': MCXOAHEIE MEXXCETMEHTHBIE COWIEHEHMS, CITYXKaIUIKe st
HHUX OIOPOH, IpeoBpasyioTest B TIyOoKUe XKecTKue dparMbl, puyeM g
TpeAoTBpalleHUs e opMaLiii CTEHKUM CETMEHTOB JOTIOTHUTENBHO YK~
PEILISIOTCA IUBaMHU U TleperopoaKaMu. Iry6oxo BraBasich B IIOJIOCTh Cer-
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Puc. 4. CXeMa BTOPHUHON CeIMEHTALMM TYJOBHUA HacexoMoro (no IlIBanemuay,
1949, ¢ w3MeHEAUAMH):

A — MICXOMHOE COCTOTHUE (IMOKPOBL! TeNa MATKUE); 5~ CKIepoTH3alMSA ITOKPOBOB 1 YOpMHUpOBa-

HHe BTODHUHBIX MEXCErMEHTHLIX 60pO3l; B — TeIecKOIMYecKoe CIBUraHMe CerMeHToB; I'— ofpa-

30BaHKE dparm; J — youwierne (GparM B KpLUIOHOCHBIX CeTMEHTaX ¢ 0COBEHHO MOUHON MycKyJa-

Typolt; | — NpONOJIbHEIE CIIMHHEIE MBILLBE, 2 - BTOPHYHEIE MEXCETMEHTHEIE GOPO3/b; 5 — Tiep-
BMHYHBIE MEXCETMEHTHEIE 60PO3IEL, 4 — (parMbl
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Puc. 5. Buyrpennuii ckeneT rpyaHoro
CEerMeHTa HAaCeKOMOro:

Kpsn — KPBUIBS; He — HOTH; ¢hyp — PypKa;
na. an — nefpanbHele anogussl

MEHTAa, 3TU CTPYKTYPhI BHITTOMHSIOT POjib BHYTPEHHErO CKeJleTa, M CTeNeHb
ero pasBUTUA OIPENENIeTCsl pa3BUTOCTBIO MYCKYNATYphl. DTO 0COGEHHO
HarSIIHO Y BBICLLIMX HAaCEKOMBIX (PUC. 5), OTIUYAIOLIMXCS COBEpIIEH-
CTBOM ITOJNIETA.

"'CNOBA U EE NMPUAATKHU

ToroBa HacekoMoro (pyc. 6) NpeacTaBiIsgeT coboil IIOTHYIO Karcyry —
SMUKPAHMYM, K KOTOPOH TIPUYAEHSIIOTCS POTOBBIE TIPUIATKY ¥ AHTEHHEIL.
Ee moBepxHOCTE pasfieneHa BaMy Ha YUaCTKH U ¢ 00eMX CTOPOH MMeeT
BBITYKJIblE haceTOUHbIE Ta3a. HoMeHKIIaTypa OTAENBHEIX UIBOB U yYacT-
KOB 3aMCTBOBaHa U3 aHATOMUM YeJIOBEKA U YACTO UCIIONB3YeTCH ISl OI-
pelleNleH1st HaCeKOMBIX B ITPaKTHUECKOl paboTe cucTeMaruka.

OBLIMHO caMasl BEpXHSIS YacTh AMMKpaHuyMa IpelcTaBlIeHa TeMeHeM
vertex), pasfie/IeHHbIM CpeMHHBIM STTUKPaHNANBHEIM 1IBOM Ha IIpaByIo U
1eBYIO ITONTOBUHBIL. Criyckasich Ha IepeIHION JULIEBYIO IIOBEPXHOCTD I'O-
JIOBBI, SIIMKPAHUAILHBIN LIOB Pa3iBayBaeTCs Ha IOOHBIE 1IBbI, OrpaHUYU -
BaloIIKe TpeyroiasHEUA 106 (frons).

ITo o6euM cTopoHaM JIGa pacrioiaraloTes WEeKu (genae), epexonsime
6€3 BUIUMBIX IPaHuUL B TeMs. C3aI1 OHW OrpaHMYMBAIOTCS 3aThIOYHBIM
LIBOM, CITY>KALUVM TaKoke 3agHeit rpaHuiieit Temeru. I1o3aqu 3aTbUIOYHOTO

111Ba 34 LEKaMU UMEIOTCSl Y3KMe 3allieKy (postgenae), a 3a TeMeHeM — T10J1e
3aThUIKa (occiput). B ¢Boto o4epenpb, U 3aThUIOK, U 3allleKy OTAEIeHE! 3a11-
He3aThIJIOYHBIM, WM IOCTMAaKCHUIUIAPHBIM, IIBOM OT 3aJHE3aTBUIKA
(postocciput), OKaifMISIOILETro Y3KMM BOPOTHUYKOM 3aTHUIOYHOE OTBEp-
crue. Ha nuiieBoit MoBepXHOCTH U ¢ 6GOKOB TOJIOBHOM KAIICYNBI HUXHEM
TpaHuLel 102, LIEK U 3allieK SBIAeTCS 1IOB, UMEHYeMBIN 11010 IOOM DI~
CTOMAIBHEIM ILBOM, I1OJ LIeKaMK CYOreHaTBHbIM U 110, 3allileKaMy TUIToC-
TOMAaJIEHBIM LUBOM. OH OTHENSET OTO JiGa IUPOKKMI HAMMYHKMK (clypeus), ¢
KOTOPHIM COYJIEHEHa BepXHsig ry6a (labrum), a oT WEK U 3alueK y3Kue
nomuexy (subgenae) ¢ sBepxuumu (mandibulae) U HUXXHUMH (maxillae)
YeJIIOCTAMU HaceKoMoro. HemocpencTBeHHO IO/ 33IHE3AThIIIKOM IIpHyiIe-
HAETCSl HIDKHSIA Ty6a (labjium).

Ha n6y ¥ TeMeHM MHOTUX HACEKOMBIX HAXOISATCH 1—3 MaJIeHBKMX JIOp-
3aTBHEBIX, WY TEMEHHBIX, IJ1a3Ka, 4 Y KOHLOB 3IIMCTOMANBHOTO U TIOCT-
MaKCWIJIIPHOTO LIIBOB, TO €CTh MEXIY JOOM M HUTMIHUKOM U Hall OCHOBA-
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Puc. 6. Cxema CTpOeHHs IONOBB! HAaceKOMbIX cnepemy (A4), cboky (B),
czamm (B) m cumzy (I) (mo Snodgrass, 1935):

21 — TIIa3a; aHm — aHTeHHbL; 243 — [JIA3KH; 6. 2 — BEPXHSIS Iy6a; md — MaHIUGYILL;

MK — MBKCWUIbL; #. &2 — HMXHAA ry6a; m. w — TeMeHHOH 110B; 2. w — JIOGHEIE IIBL;

21— JI06; Han ~— HAMYHUK; 1 — WEKU; niy ~ TTOMILEKM; 3uf — 3ALUEKU; 3/m — 3ATHLIOK;

33m — 33JIHE3ATLUIOK; 3. ¢ — 3aTBUIOMHOE OTBEPCTHE; p. 0m — POTOBAE OTBEPCTHE;

m. 2 — TEHTOPUAILHBIE SMKH; 2n¢h — TMIIOPAPUHKC, 3. W — 3aTLUTOYHBIA 1I0B;

33m. i — 33THE3ATHUIOYHbIN LIOB; W. cka — IeHHEBIe CKIEPHTBI; a1, 1 — OTBEPCTHE
CJIIOHHOrO NIPOTOKA

HUSMM HVDKHMX YeTiocTell, — IyGoKpe TeHTOpHaNbHbIE SIMKU. DTU SIMKU
00pa30BaHb! BISTYUBAHMSIMU IIOKPOBOB, KOTOPHIE IIPOHMKAIOT Y3KIIMMU py-
KaBaMU BHYTPh TOJIOBHOM KarlcyJibl U (POPMUPYIOT ee BHYTPEHHMM CKeeT
— TeHTOpUH (tentorium), MoXa3aHHbI Ha pucyHke 7. M TeHTOpMH, ¥ LUBBI
SMMKpPaHUYMa IPUIAIOT TOJIOBE HACEKOMBIX 0COBYIO IIPOYHOCTH U CIIYKAT
OTOPO IS MOLUHBIX YETIOCTHBIX MBIIIL ¥ MBILLL IJIOTKW. DTHM Xe 1Ie-
JISIM OTBEYaloT o61asg KOHCONMMIALMUS M CIIUSHUE IOJIOBHEBIX CEIMEHTOB
IpYT C IPYTOM, He JOITyCKAIOIKe B3aUMHBIX CMELIEHMIt ¥ fepopMalii.
OcHoOBBIBaACH Ha HanGoee OYeBUIHEIX IIPU3HAKaX CeTMEHTalNM, a
UMEHHO Ha HAJTWYMM IIPUIaTKOB M MEXXCEIMEHTHBIX 60pO3]i, MOXHO BbIIE-
JIUTH B TOJIOBE HACEKOMOTO CETMEHTHI HIKHEN TyOBl (JlaGHabHbIA, UM
ITOCTMAKCHIUISIPHBIA, CErMEHT) Y HIDKHUX YeocTedt (MAKCHIUIAPHBIi cer-
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8.m

8.2 naHm
m.a
m.s
Han
8.2
Puc. 7. BHyTpennuii cKeJieT Puc. 8. ®opmupyiommecs cerMeHTb
ronosst (o IlIsasBuuy, 1949): rOJIOBBI 3apoJbllia NAJOYHUKA:
Han — HAJIMYHUK; 8. 2 — BEPXHSIS Iy~ . 2, natm, axm, im0, MO, MK — 324aTKH CETMEHTOB
6a; m. 2 — TCHTOPUAIBHBIE AMKU; BepXHe# ry6bl, IIpeaHTeHH, aHTeHH, [IpeMaHIuby-
8. m — BETBU TCHTOPUA JIIpHOTO, MaHﬂHGyMPHOl‘O W MaKCHJLISIDHOIO cer-

MEHTOB COOTBETCTBEHHO

MEHT), OTpaHIYEHHbIE 3aIHE3aTHUIOUHBIM Y 3aTBIIOYHLIM 1LIBAMM SMMKpa-
HuyMa. Jlayiee BbIOENSIETCS] CETMEHT BEPXHUX YeTtocTeN (MaH U0y ISIpHBIA
CErMeHT), KOTOPBIN, OHAKO, He OTAETIEH LUBOM OT BIIEPEAMIIEXALIETO,
NpeMaHIMOYIPHOTO, cerMeHTa. JIMILIEHHBIH pasBUTBIX IIPUIATKOB U CO6-
CTBEHHBIX TPAHMLU, TOT CETMEHT BBIIENSIETCS HA OCHOBAHMMY NMAapHBIX Lie-
JIOMOB ¥ 3a4aTKOB IIPUIATKOB, (DOPMUPYIOILIUXCS Y SMOPUOHa, HO pely-
LMPYIOLIMXCS BITOCTEACTBUU (pHC. §). BO3MOXHO, YTO 3TU IMPUIATKH CO-
OTBETCTBYIOT BTOPLIM aHTEHHAM pakoobpa3HbIx. Janee ciemnyior cerMeH-
THI aHTEHH M ITPEaHTeHH, IIpUYeM IPUAATKAMHU TTOCIEIHErO SBJIETCS
BEPXHSIA I'y0a, 06pa3oBaHHas CIMBILMMMCS APYT C IPYrOM IapHBIMY 3a-
yaTkaMyl. CUyTas, 4To aKpoHY WIEHUCTOHOIMX U IIPeIpOTOBOM JIONIACTH
KOJIbYATHIX YepBell COOTBETCTBYET (YPOHTOKIIMIIEAbHAs 06J1aCTh IOJI0BbI
HacekoMoro (061acTh Jioa M HATMYHMKA), MbI, TAKUM 00pa3oM, HACYUThI-
BaeM LLIECTh CErMEHTOB TOJIOBHOTO OTIENA, IPU3HAKK KOTOPBIX BHIPASKEHB]
B pPa3HOM CTEMNEHH.

IIpuBeneHHas TPAKTOBKA CETMEHTAPHOIO COCTaBa FOJIOBbl HACEKOMBIX
He gBIsIeTCs 001IenpuHaToi. HeKoTophle aBTOphl HACUUTHIBAIOT B FOJIO-
Be HACEKOMBIX IO CEMH OTIEIbHBIX CETMEHTOB, IpYTrie — COKpALIAIOT X
YUCIIO JIO ISATH ¥ IaXe deThIpeX. 1o CuX Iop HeT eqMHON TOUKM 3pEHUS O
IIPOM3BOIHKIX aKPOHA U O IIpUJATKaX TIpeaHTeHHAJIbHOTO CEIMEHTa, O
TIPUPOJIE €ro 1IeIOMOB I COOTBETCTBMM aHTEHH JMOO0 TYJIOBULIHBIM KO-
HEYHOCTSM, JIMO0 MpUIaTkaM aKpoHa. DTU BOIPOCH UMEIOT IIPUHLIATIV -
AJIbHOE 3HAYEHHE IS PeLUEeHUS TIPOGIEMBI IIPOMCXOXKIEHUS HACEKOMBIX.
PaznooGpasue CTPYKTYp TOJOBHOM KalCyJIbl HaCEKOMBIX, e¢ HOPM U
TIPOMNOPLIMIA He MTOJJaeTCs CKOJIbKO-HUOYAb CXeMaTHYHOMY Y KOMITaKT-
HOMY onrcaHuio. [103ToMy Mbl OrpaHUYMMCST PACCMOTPEHUEM JIMILDb He-
MHOTMX XapaKTepHBIX IPUMEPOB, ITPUBEACHHBIX Ha pucyHKe 9. Oco-
GEHHO CUJIbHBIE U3MEHEHUS SNTMKPaHUYMa CBSI3BIBAIOT C U3MEHEHUSIMU
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Puc. 9. Oraenbusie IIp¥Mephl BHIOHM3MEHEHUA IoJIOBbl Y HACEKOMbIX:

A — XYK Apoderus longiceps; B — Xyx Brenthis sp.; B — XyK Anthiarrhinus rectirostis,
I'— c1pexosa; JJ— Goxa; E—mmumuka Kopupana (Neuroptera); X — nonerxa
(1o pasHBIM aBTOPAaM)

POTOBBIX OPTraHOB, I71a3 M aHTeHH. Ha HEKOTOPEIX U3 HUX MBI OCTAHO-
BUMCS BIIOCJIEACTBUM, Ceifyac yKaxeM TOJIBKO Ha PasiuyHble CIIOCOOE!
ITOCTAHOBKH TOJIOBEL ¥ €€ COWICHEHNUS ¢ TyIoBUIIeM. Hanbonee Ty~
HO€ COCTOSIHUE — TUIMOTHATUYECKOE, TIPY KOTOPOM MpOIOIbHAs 0Ch
SMUKpaHUyMa NepITeHINKY/IPHA OCH TeJla, @ POTOBbIE OPTaHbI 06palle-
HBI BHU3.

I1pu Gonee crieLaTM3UPOBAHHOM IIPOTHATHYECKOM TUTIE, CBOMCTBEH-
HOM MHOIMM XMIIHMKAM, POTOBBIE OpraHbl OOpalleHbl BIiepel X OCh
SIIMKpaHUYMa COBIIafaeT ¢ Ochlo Tesa. HakoHell, Ipu oNMCTOorHaTUYec-
KOM THITe (Y LMKl X HEKOTOPBIX APYTHX HACEKOMBIX) IoJIOBa CUIBHO

CKONIeHa BHU3 M Hasall, a ée ocb 00pa3yeT OCTPHI YIod ¢ OCBIO Teja
(puc. 10).
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Puc. 10. Pasjmunbie THIBI MOCTAHOBKM roJioBs! y Hacexkompix (mo IIBanBuuy,

A — runorHatuyeckuit; 5 — nporHaTMuecKuit; B — ofMCTOrHaTHYECKUH

1]

K Vi M H 0

1}

Puc. 11. AHTeHHB! HACEKOMBIX:

A — o6LIMIA I1aH CTPOSHUSA: | — XKIyT; 2— HOXKA; 3 — OCHOBHOM WIEHMK. AHTEHHEI: IIETUHKO-

sunHast (5); HuTeBMaHAA (B); vetkoBunHast (I'); munoBuaHas ([J); 6ynasosugHas (£'); rpeGeH-

yatag (X); HenpasuasHag (3); nepucrad (M); rososyaTsie Xykos-MepToenos (K), 6nox (JI);

mactrHyaTag (M); ¢ pacwieHeHHBIM WIEHUKOM (Y HBYKpsUIBIX) (H) ¥ meTnHKoHocHas (O)
(110 pa3sHEIM aBTOPAM)



AHTeHHBI HACEKOMBIX TIPEICTARIISIOT COOO0I ITapHble WICHUCTLIE IIPHIAT-
K1, OOBIYHO BechbMa MOIBYKHBIE M XOPOILIO pa3BUTHIE. JIUILE Y IMUHHOK
MYX U HEKOTOPBIX TIePENOHYATOKPBUIBIX, & TAKXKE Y CAMOK BEEPOKPBUIBIX 1
6a60ueK-MEOYHML] AHTEHHE! PeXYLIMPOBAHEI O HeGOIBIINX OYTOPKOB
WM IUCKOB. BRITONHAS pOJIb CBOSOOPA3HAIX JTOKATOPOB, OHU MOI'YT CUM-
TaThCA 10 COBOKYITHOCTH OTHEIBHEIX PELIEIITOPOB OpraHaMy OCSI3aHMA U
OOOHSIHMS, & MHOTTA U OpraHaMHM CAyXa, BOCIIPUHUMAIOIIVMH YIBTPA3BYK.
ITonaraior, YTo OHM COOTBETCTBYIOT IIEpBOY ITape aHTeHH PaKOOOPa3HEBIX.

TTonoxenue aHTeHH, Kax M UX pasMepsl ¥ Hhopma, BeCbMa U3MEHUHBO ¥
pa3HBIX BUIOB. OObIYHO aHTEHHbBI paclioNIaraloTcs B HeIJlyOOKO! aHTeH~
HaJNLHOM SIMKe Ha TeMeHU, BOIM3M TJ1a3 WM BEPXHUX YeIFOCTeld HaceKo-
MO0 ¥ COCTOST (pHc. 11) U3 OCHOBHOTO WIEHMKA (SCapus), WICHMKa-HOX-
Ku (pedicellum) 1 Muorowienukosoro xryra (flagellum). IlonBrxHOCTE
OCHOBHOTO WIEHMKa 00ecIieyuBacTCa MbIUILIAaMU, CBI3aHHBIMM C TEHTOPH-
€M, OJHAKO OH MMeeT M COOCTBEHHYIO MYCKYIIATYDY, YIIPABJISIOLIYIO ABH~
SKEHMSIMHU HOXKH Y XIYTa, WIEHUKH KOTOPOIo OOBIYHO JIUILIEHEI MBIIUII.
JIuip y HEKOTOPBIX, HauGoee IPUMUTHBHBIX HACEKOMBIX WISHMKU XKTY-
Ta CHAOXKEHBI COBCTBEHHBIMU MYCKYJIAMU U CIIOCOOHEL K CAaMOCTOATENb-
HEIM JIBIDKEHUSM.

Hepenxo crpoenye aHTEHH UCITONB3YETCA B OIIPeNeNleHHM HaCEKOMBIX,
Y TIO3TOMY B IIPAKTUYECKOM CUCTEMATHKE CYILECTBYIOT CIIeLIMATBHbIE 000~
3HaYyeHus IS pasHBIX UX TUIOB (cM. puc. 11). Haubomnee mpocTel HuTe-
BUIHbIE Y LIETUHKOBUIHEIE aHTEHHBI, pa3lMJYalolIKecs TeM, YTO II0CIe-
IIHWE YTOHYAIOTCS K BepliyHe. [Janee BHINETAIOT 4eTKOBUIHEIE aHTEHHBI,
XTYT KOTOPBIX HATIOMMHAET CBA3KY OyC, IMMIOBUIHLIE (OIHO- U OBYCTO-
POHHME), rpebeHyaThie, 6yI1aBOBUIHbIC, BEDETCHOBUIHBIE, IUTACTHHYATEIE
Y nepucThle. Hapsmy ¢ HUMK pa3niyaroT KoJieHdaThie aHTeHHLI ¢ BeChMa
JUTMHHBIM OCHOBHBIM YWIEHMKOM, K KOTOPOMY ITOJ YIJIOM [TPUKPEIUILIOTCS
HOXKKA M KIYT, a TAKXKE LIETUHKOHOCHBIE Y HENIPABWIBHEIE. Y HEKOTOPLIX
BUJIOB HACEKOMBIX aHTeHHE! ¥ CAMLIOB Pa3BUTHI CHJIBHEE, YEM Y CAMOK, UTO
CBSI3BIBAIOT ¢ HEOOXOMUMOCTBIO aKTUBHOTO ITOMCKA ITOCIEHUX, BEXYIIIX
MeHee ITOJBIDKHEIA 00pas xusHu. ITogyac aHTeHHE! IIPUHYUMAIOT Ha cebs,
Kazajloch 6b], HECBOMCTBeHHbIe MM (DYHKLIMU, HallpUMep obecIieyeHue
JbIXaHUA Y yIepKaHue ToObMK ((KYKHY ¥ JIMYUHKY BOLOII060B) WM Opra-
HOB PaBHOBECHS (KJIOTIBI-IJTabIILIN).

XapakTepusysch LIMPOYaIIMM pasHooOpasieM BapuaHTOB, POTOBBIE
OpraHsl HAaCEKOMBIX B CBOEY OCHOBE IIPECTABJIEHE! IPHI3YLIIMM POTOBEIM
armapaToM, CBOMCTBEHHBIM MPAMOKpLUILIM (Orthoptera) 1 MHOIUM Opy-
I'MM, OTHOCHUTEJILHO IIPUMUTHBHEIM IIPECTaBUTENIM KiTacca (CM. pHcC. 6).
HanoMHUM, 4TO OHM SIBIISTIOTCS IIPUIATKAMY CETMEHTOB TOJIOBBI U, MC-
KJTIO4Yast HelapHyIo BEPXHIOK I'yOY, FOMOJIOTMYHEI ITAPHEIM TYJTOBUIHBIM
KOHEYHOCTAM. BepxHsist ry6a, XoTd U pa3BUBAETCS U3 IIapHbBIX 3a4aTKOB,
CUMTAETC JIM60 HOBOOGPA30BaAHUEM, TUOO ITPe0obpa30BAHHBIMM B XOIE
SBOJIIOLIVY NPUIATKaMU aKpoHa. OGBIYHO OHa UMEET BUJI LIMPOKOH JIoIa-
CTH, COWIEHEHHO! ¢ HATMYHMKOM U HeCyllel Ha CBOeH BHYTPEHHE!H I10-
Bepxnozc)m cBoeoOpasHble 3yOLBl SIIUQapuHKCca, WX HaAINOTOYHKUKA
(puc. 12).
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Bepxuue uemoctn (mandibulae),

WY XBaJIbl, TOKA3aHHbIE HAa PUCYHKE

13, A, — NpuIaTK¥ MaHIUOyIApHOTO

am cerMeHTa, UrparT OCHOBHYIO pOJIb B
TPBI3YUIEM POTOBOM ariiapare, OTKYy-

ChIBast U CMUHasl YaCTUYKY NHIM. B
COOTBETCTBHU C STUM Y XMUIHLIX Hace-

KOMBIX OHH 0COBEHHO IPOYHBI U UMe-

10T OpMY ceplia, Y3KOTro U OCTPOTO Y

BEPILUHBI, HO MACCUBHOTO U TYIIOTO Y

ang ocHoBaHMS. COYNIEHSSICh C TOJIOBHOM
Karcyaol AByMS MBILUEIKAMU, OHU

JBIDKYTCS B OFHOM TUTOCKOCTH. Y pac-

uub TUTENBHOSITHBIX (DOPM XBaJbl HoJiee

end  con TYTIBIE U 3a3yOpeHHbIE M CHAOXEHEL B
Puc. 12. TosioBa BacexoMoro B OCHOBHOH cBOEH YyacTu (KOpCHHOﬁ,
paspese (mo IiIsamendy, 1949): WM MONApHOI) cepueit pebep u 6o-

23— TOTOBHOM  MO3T; ongy—omupa-  PO3M, COASHCTBYIOIUMX NEPETUPAHUIO
PHHKC; 2ngh — MUIOMaPUHKE; yuf — 11ba- UK. Y TIPUMUTHUBHBIX HaCEKOMBIX
pu; car — CanuBapHH XBAJTBI UMEIOT JIUIIb OHO COWIEHEHHUE
U CTIOCOGHBI K MEHEE TOYHBIM U CHJTb-
HBIM JBMXEHMSIM B PasHBIX TUIOCKOCTAX. OHM HEITOXOXHM Ha HOI'M HaceKo-
MOI0, XOTS 1 IRJSLIOTCS MX TOMOJIOTAMU, KaK T1apHble IIPUIATKY CErMEHTa.
Huxxue yemocty (maxillae) IpeI3yliero poToBoro anmapara Haubonee
CJIOXHEI 110 cTpoeHMIO (puc. 13, B). OnM 06pa30BaHbl OCHOBHBIM WIEHM-
KoM (cardo), CTBOJIMKOM (Stipes), ITapoi XeBaTebHBIX JIomacTeil — Ha-
PyXHOI (galea) ¥ BHyTpeHHeit (lacinia) — W WIEHUCTHIM HIDKHEYetoc-
THBEIM WIYTTMKOM (palpus maxillaris), orxonguium ot crBonuka. [Ipuso-
JUMBIe B IBMKEHME CCTEMOM MBIIII, BCE 3TH KOMITOHEHTH! HYDKHER ue-
JIOCTY TIPMHMMAKOT YY4acTHe B IepeXeBBHIBAHMM MUY, IpUYEM
HIDKHEYeIFOCTHOM UIYIINK SBAseTCA U opraHoM BKyca. [1pu cpaBHeHNU
€ro ¢ JBYBETBUCTHIMM KOHEYHOCTSAMU TPUIOOUTOB U pakooOpasHbIX
MOXHO TIPUUTH K MHEHHUIO, YTO HIDKHEUETIOCTHOM LYITUK OTBEYAET UX
BHYTPEHHUM BETBSIM U, TIO-BUAMMOMY, TOMOJIOTMYEH NpUaTKaM Ipyil-
HBIX CETMEHTOB HACEKOMOI0, TO €CTh HoraM. BMecTe ¢ TeM ecTh OCHOBa-
HUS CPaBHUBATH XEBATEIBHYIO JIOMACTh — JIALIMHUIO — ¢ MaHIUOYI0H,
TaK KaK XXBaJbl HEKOTOPHIX MHOTOHOXEK UMEIOT Pa3BUThIE CTBOJIUK U
OCHOB2HHE, 4 Y psilia paKOOOPa3HbIX OHU COXPaHSIOT BEPXHEUEHIOCTHON
LIYIUK.

Huxussa ry6a (labium), mo cymecTBy, SBRgeTcs BTOpPOM rapoi
HMKHUX 9eI0CTeH, HO CPOCLIMXCS APYT C JPYroM B OCHOBaHMH. [ei-
CTBUTENBHO, KaXIOMY KOMIIOHEHTY HUXHEH YeTI0CTU COOTBETCTBYET
oTipeneseHHasl CTPYKTypa B HiXHel ry6e (puc. 13, B). Hampuwmep, oc-
HOBHBIM WIEHHKaM MaKCHIUL OTBEYAEeT JIOCTMEHTYM (postmentum), pas-
JeJeHHBIA Ha TOMOJIOTHYHBIA CTBOAMKAM MOLOOpoaoK {mentum) U
noaonboponox (submentum). ConocTaBieHue XeBaTeIbHBIX JIOTTaC-
Tel ¢ mpuiaTKaMy rpeMeHTyMa (praementum) I103BOJISIET COOTHECTH
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Puc. 13. Poropo#i anmapar rpeymero tina (no Gillot, 1980):

A — BEPXHUE YeIOCTH (MAaHAMGYNIB): MO. M — MAaHIHOYISPHbIC MBILIETKH; M. K — MOJSPHBIH (KO-

DEHHOK) KpaH; p. & — pexyuunil Kpait MaHIMGYsE; 5 — HICKHUCE YeIocTH (MaKCIUTLL): Kap — Kapio

(OCHOBHOM WISHHK); ¢m — CTUIEC (CTBOJIMK); & — rajlea; 4ay — JALUHUS; MY, 1 — HUXHEYEI0CT-

HOM MIYTIMK; B — HIKHAA Ty6a: 76 ~ nonBopoiok (MEHTYM); mu — NOCTMEHTYM; npM — IIPEMEHTYM;
21 = TIIOCCHL; naa — Napariocehl; He. # — HXDKHEry6HoM ymuK

JAUMHAMY C sA3biyKaMy (glossae) HMOKHeEH TyOrl, a Tanea — ¢ NPUAATOY-
HBIMM A3blYKaMU (paraglossae). CXONCTBO HUKHEIYOHBIX LIYIIMKOB
(palpi labiales) ¢ HIDKHEYETIOCTHBIMY OYEBHUIHO U He TpeGyeT KOMMeH-
TapueB.

Utak, rpeIsyiuuii poToBoi anmapart o6pa3oBaH BepxHel ry6oi, IBy-
M5l [TapaMy YesTIocTelt M HUKHel ry6Goil. PacronoxeHHble BOKPYT pTa,
OHH OTpaHUYKBAIOT IIPEIPOTOBYIO IIOJIOCTh, B KOTOPYIO B BUIE TOJICTOIO
M MSITKOTO $I3bIKa Baercst moarnoTounux (hypopharynx) (cM. puc. 12).
Pasnensist mpenpoToBYIO MOJOCTh HA IBA OTHENa — IePeIHMI K 3aJHUIH,
MIOAINIOTOYHUK TIPOTUBOIIONAraeTCsl HaAIJIOTOYHUKY (epipharynx) U BMe-
CTe C HUM YJacTByeT B CMUHAHUY ITUILEBOIO KOMKA Tlepe] 3arIaThIBaHu-
eM. B mepenHuit oTnen, HazpBaeMBbIi MbGapKeM (cibarium), OTKphIBaET-
¢S TJIOTKA, B 3a0HMHI, WIK cauBapMi (salivarium), — IIpOTOKH CAIOHHBIX
Kenes.

TakoBa NpUHUMIIKANBHAS CXeMa IPHI3YILETO POTOBOTO anIapara, ¢
ITOMOILIBIO KOTOPOI'o HACEKOMbIE, UM O0JIANaIoILUe, TINTAIOTCS TREPIOH
MMuiel, OTKYChIBast K Apo0s ee MOIUHBIMU YeNIOCTAMU. BMecTe ¢ TeM
IPhI3YIUMA pOTOBOM ariiapar CIyXXUT 0BLUEe OCHOBOI WIS BCeX BOZMOX-
HBIX MOAMQHUKALMI pOTOBBIX OPraHOB HACEKOMBIX. B KOHEYHOM cuere 1
X060TKH 6260YeK-OpaXHUKOB, XU OCTpbIe CTUIETH KIIOIIOB, K CBEpJa
MYXHM Lelle U XKUTAIOK OCHOBaHBl Ha IIPUMMTUBHBIX POTOBEIX OpraHax
IPBI3YLIErO THIIA, CBOMCTBEHHBIX Y TapaKaHaM, U TePMUTAM, U IIPSIMO-
KPBUIBIM, Y BECHSIHKAM, X MHOIMM JPYIMM OTHOCUTENLHO NIPUMUTUB-
HBIM HaCEKOMBIM.
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PA3HOOBPA3UE POTOBbIX AMMAPATOB

CBoeo6pasue Iphl3ylIe-TDKYILETO POTOBOTO allllapaTa IeperioH4yaTo-
KPBUIBIX (pUc. 14) ompenennioch B 3BONIOLUUMOHHBIX B3aUMOAEHCTBUAX C
OIBUIAEMBIMU UMM pacTeHUsMU. CoXpaHUB BCe OCHOBHLIE CTPYKTYpPEI
IIPOTOTHITA (IPBI3YLIETO POTOBOTO arliiapaTa), OH chOopMUPOBAICH 3a CUET
peIyKUMH OTHUX KOMITOHEHTOB WIIM YCHJIEHHOTO pa3BUTUA ApyruX. [1pu
5TOM B HaUMEHBLIEN CTelleHY U3MEHUIUCH BEPXHSIS Tyda v MaHIUOYneL. C
TIOMOILBIO MaHIUOVJI, IIPYHUMAIOIIMX BU Y3KHMX JIOITATOYEK, HACEKOMBIE
CTPOSIT THE3/2a, a B TI0OKOe MaHAUOYIIbI IUIOTHO MPUKUMAIOT CIIOXKEHHBIE
I1OJI FOJIOBOM MaKCHJLTBI M HIDKHIOHW ry0y. [Tocneanue rnpeobpasyiorcs B
y3KUie JIOTACTH, ClIaraloiyecs B yIUIMHEHHBIA X000TOK Ul BCaChIBAHUSA
HEKTapa.

Kapio — 0CHOBHOM WIEHUK MaKCWLI, TIPEICTaBIISET COQOI CTEPXEHb,
COWIEHEHHBIN C KpaeM IOJIOBHOM KaIlCyJlbl, C CUIBHO U3MEHEHHLIM CTBO-
JIMKOM, HECYIIUM DPYIUMEHT HMXXHEUeJFOCTHOro IymnuKa. OcobGeHHO
CIJIBHO pa3sBUThI rajlea, TOrAa Kak JalUHUM 00pa3yloT HeOObILKME dJ1ac-
TUYHBIE CTBOPKHU Y OCHOBaHUS X060TKa. Cpey KOMITIOHEHTOB HIDKHEH
TYObI MOXHO BBIAEIUTH CYyOMEHTYM, 06pasyroluit BUIOYKy (lorum),
MEXIY BETBAMM KOTOPOI MOMELLEH TPeYTroJbHbIN T0A00POIOK, U Tpe-
MEHTYM — BBITSIHYTYIO IJIACTUHKY C IIPUYIEHEHHBIMU Y €€ BEPILMHEI
IUIMHHBIMUA HUKHETYOHBIMM LIYTUKaMU, KOPOTKUMU T1aparioccaMu U
TOHKVMMU, CPOCLIMMHUCS JPYT C JPYTOM INIOCCAMHU.

TaxyuM 06pa3oM, HIDKHUE YETIOCTU M HIDKHSIS ryda, COXpaHUB BCe OC-
HOBHBIE CTPYKTYPBI TPBI3YIIEr0 POTOBOTO arapara, chopMUpPOBaIi X0O-
BOTOK, TIPUYEM €rO JHOM CTaI IIPEMEHTYM CO CBOMMM IIpUIaTKaMu, a 60-
KOBBIMM CTEHKaM¥ — CTBOJIMKH U rajea MaK-
cuyut. Crubasich 1o MpoJoJIbHOMY ILIBY U Ha-
Jlerast OpyT Ha IpyTra KpasiMy, OHY 3aMbIKalOT-
Cs B Y3KYIO TPYOKY, OTKPHITYIO C 060MX KOH-
1I0B Y BEPLUMHEI M OCHOBaHMS. OIHAKO OTBEp-
CTHE Y OCHOBaHMS, CIIyXalllee OIS KOpMIIEHUS
JMYMHOK MAaTOYHBEIM MOJIOYKOM, CIIOCOOHO
TUIOTHO 3aMBIKAThCS JIALIMHUSIMU B MOMEHT
BCaCHIBaHUMS HeKTapa. BeplmHHOe oTBepCcTHE
X000TKa OocTaeTcsl He3aMKHYTHIM, U U3 HEro
BBIIAIOTCS CPOCILIMECS ITI0CChl. I'yCTO IOKpHI-
ThI€ ILIETUHKAMM, OHY 3aKaHYUBAIOTCS CBOE-
06pa3Ho# MaJIEHHKOM JIOXKEUKO ¥, BUOPUPYS
TIpY TTOTPYXEHUY B HEKTAPHUK, CONEHCTBYIOT
[IPOIBUXEHMIO HEKTapa BBEPX, K POTOBOMY
oTBepcTMIO. Hapsiny ¢ 3TUM TpOABIKEHUE
XUIKOM MUY IO XOOOTKY obecrieurBaeTcs
Pﬂoﬁb l;10‘:"- I‘m;yme-mxymnﬁ JeHCTBYEM TTIOTOYHOTO Hacoca.
gmmm‘x‘ Iggo;';al’:g::ﬂ PacrionoxeHHbIe Ha OTHOM YPOBHE COWIEHE-

Te Xe, wT0 Ha puc. 6, 13 HVSI HYDKHUX YeJIIOCTel Y HYDKHEH Tyos! (J1abu-
(o Gillot, 1980) OMaKCWUISIpHBIE COYJIEHEHUST) MTO3BOJISTIOT XO-
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GOTKY CKJIaIbIBaThCS B IBa KOJIEHA U TIPIDKMMATECS MAHINGYIaMU K TOJIOBE.
BMmecre ¢ TeM, IpMBEIEHHBIA B pabodee COCTOSTHYE, pasBepHyThIN XOG0TOK
Graronapsi THOKOCTY OKOJIOPOTOBOM MeMOpaHbI M BhILIIEHA3BAHHELIM COWIEHE-
HUAM MOXET CWILHO BBIIBUIATHCS BIIEPE U IPOHUKATE B Y3KUE IyOOKUE
BEHYMKHM 11BeTKOB. Cpeay 0OOBIMHBIX U151 Halllel (ayHbI IeperoHYaTOKphI-
JIBIX-OIbUIATENIEN OCOOEHHO JIMHHEBIM XO00TKOM 06J1a0atoT IMEH, M 3T0
TI03BOJIAET UM KOPMUTBCA aKe Ha Ky/IbTYPHBIX COpTax KileBepa MoJI3y4ero
(xpacHoro), NIy0OKIe HEKTAPHMKH KOTOPOrO HENOCTYITHE] [UIS ITYeJL.

OcobeHHO panuKalIbHble IPeoGpasoBaHuUs CBA3aHEI C 0QOPMIIEHUEM
POTOBOTO alllapara yelryekphlislx (puc. 15). Ero ocHOBY cocTaBiIsioT
CWIBLHO BBITSHYTHIE Taea. CBEpHYTHIE B IIOKOE ITOJ, TOJI0BOM IIOTHOM
CIIMpaJIbIO, OHU CIIOCOOHEI CTPEMUTENBLHO PA3BEPHYTHCS B JUIMHHBIA U
TOHKUH XO00TOK, ITPOHUKAIOIIMHA B ITIyOOKMe BEHYNKI 1[BETKOB. ¥ HEKO-
TOPBIX OPaKHUKOB rajiea IpeBOCXOIAT IIMHY TeJla.

Hapsimy ¢ HuMM y MHOTHX 6a60YEK COXPAHSIOTCS PyIMMEHTAPHbIE HIDK-
HEYeJIIOCTHBIE LIYYIIMKH, TOrJIa KaK LIYTTMKY HIDKHEH I'yOhl OOBIYHO XOPOLIIO
Da3BUTEI, HECMOTDs Ha 3HaUUTEILHOE COKpaLleHHe IPYTHX ee CTPYKTYD.
Mannv6ye! He3aMeTHSBI, & peAYLMPOBAHHAS BEPXHSIS I'Y6a JIMILb TPUKPHI-
BaeT CBEPXY OCHOBaHME X000TKa. OTMETUM, UTO Y IPUMUTUBHEIX GOPM,
HarpyMep y 3y6athIx MOJIeH, MaHIUOGYIIbI BIIOJIHE PA3BUTEI, KaK U Ipyrue
KOMITOHEHTBI IPBI3YLLIEr0 POTOBOIO arrapara, Ho rajiea CpaBHUTEIBHO He~
BeJIMKU. CyLUECTBEHHO, UTO 3TO PUMUTHUBHOE COCTOSTHUE, BIIM3KO0E K OITU -
CaHHOM paHee cxeMe, CBA3aHO PSIOM IIEPeXONOB C COCTOSHMEM BhICOKOM
CleLMaTIn3aluy, BECbMa XapaKTepHbIM IS YelIyeKPhUIbIX; TP 3TOM II0C-
JIeOBaTeIbHOMY YUIMHEHMUIO rajiea COITYTCTBYET II0CTIeIOBaTeIbHAS PEIyK-
LM IPYTMX KOMIIOHEHTOB IPBI3YLIEr0 POTOBOTO armapara (puc. 16).

2 He.t
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Puc. 15. Cocymumii Puc. 16. Ilocaenoparenshbie STanbl (OPMHPOBAHHS
POTOBOH anmapar wyenrye- X000Tka y vemyekpsuibix (mo IlBamsudy, 1949):
KpbUbIX. OGo3HaYenus Te i

Xe, 9To Ha puc. 13 (mo A — ucxogHoe cocrosiHue y Micropterygidae; 5 — yiuHeHue raiea
IllBanBuyy, 1949, ¢ y Mnemonia auricana; B — xo60ToK Pronuba yuccasella; I'— x060-
H3MeHel—;nﬂMﬂ), ToK Synanthedon exitiosa. OB03HAYEHHUS Te XK€, 4TO Ha puc. 13
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HecMOTpst Ha BHEIHIOIO IIPOCTOTY CTPOEHMS, COCYLLMIA XO60TOK 6a60-
Yek BechbMa coBeplieHeH. O0e UIMHHBIE M THOKHUE rajiea COeMUHEHBI APYT C
IpYTOM I10 BCe IUTMHE CKONB3SIIUM COWICHEHHeM U TUIOTHO N pUJIeTaoT
OpYT X IpYry CBOGOIHBIMU KpassMU. DopMuUpyIolmascs py 5ToM Tpyoxa
CIIYKVT IJIS TIPOBEICHNS HEKTapa, 3aCaChIBaeMOT0 MOIIIHBIM HACOCOM,
pacIioNlOXeHHBIM BHYTPH TOJIOBBI U IPEACTABICHHBIM BUIOM3MEHEHHBIMM
CTBOJIMKaMM MaKCWDIL. BMecTe ¢ TeM rarea UMeIoT COOCTBEHHEIE TIOJIOCTH,
COOOLIAIOLIMECS C TIOJOCTBIO TeNa. C CHUIIOM HarHeTas B HUX IIOJIOCTHYIO
XUOKOCTH, 6aboyka OBICTPO pa3BOpayuBaeT TYIYIO CIIMPAIb XO000TKa,
TIPUBOLIS €TI0 B NEATENIHHOE COCTOSIHUE. 3aKOHYUB I[TUTaHUE, OHA OCIab/IseT
JaBJieHUE, U XOBOTOK CHOBA CKPYYMBAETCS CIIUPAIBIO, KaK 4acoBas Mpy-
XUHa.

HTax, Mbl OCTAaHOBMJIXCH Ha POTOBBIX aIlIiapaTax IBYX TUIIOB: IPHI3Y-
IIe-JIMXKYLIEM TTePEeTOHYATOKPBUTBIX M COCYILEM — YelllyeKPhUIBIX. Pa3-
JINYasICh TI0 HAGOPY CTPYKTYP ¥ TEHACHLIMSM SBOJIIOLMM, OHU TEM He Me-
Hee BBITOJTHSIOT CXOIHBIE (PYHKLIUU, CBOISILUIMECS K BCACBIBAHMIO XXUIKON
nmuy. PaccMaTpuBasi KOIOILE-COCYIIIE POTOBEIE allIIapaThl KOMApOB 1
KJIOTIOB, MBI YBMIMM MHBIE ITpeoOpa3soBaHUs UCXOIHOTO IPBI3YLLIErO pOTO-
BOTO anrapara, KOTOphIe HapsiTy CO BCACHIBAHMEM XUIKOU ITUIIM 06ecre-
YUBAIOT ITPOKATBIBAHUE OTPAaHUYMBAIOLINX €€ 000JIOYUEK.

KOHCTPYKTUBHOI OCHOBOI KOJIOLIE-COCYIIEr0 POTOBOTO arlrapara
KJIOTIOB M OJIM3KMX K HUM PaBHOKPBUIBIX CIIY>KaT YeThIpe TOHKUX CTHIeTa
(puc. 17, 18). CooTBETCTBYIOLLME MAaHAUOYIAaM ¥ MaKCWLIaM, OHU 3aKITIO-
YeHBI B WICHUCTYIO HYDKHIOK I'yOY, BEITOTHAIOUIYIO POJIb HOXEH, ¥ B MO-
MEHT ITPOKAJIBIBaHUS IIOKPOBOB CIIOCOGHBI BBIIBUTATHCA M3 Hee (puc. 19).

M0
Puc. 17. Komome-cocymmii poTooi Puc. 18. ITonepeunsiii cpes gepes
annmapar IOJYXKeCTKOKPHLUIbIX. CTHJIETHI POTOBOIO ANNAPATA KJIONA.
OGo3HayeHns Te e, YTO Ha puc. 6 OG6o3Ha9enus Te e, 4TO Ha puc. 6
(no IIIBanBnay, 1949) (mo ITIBansuuy, 1949)
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Puc. 19. IlocnenosarenbHble aKTHI BHEIpeHMsi CTUIIETOB POTOBOrO anmapaTa KJONOB B
TKaHH NMTaKomero opranusma. Obo3navyeHus: Te 3Ke, yro Ha puc. 6 (mo Weber, 1966)

IMpu 5TOM CHayaja IPOABUTAETCS BIIEPE, ONHA U3 MaHIUObY, 3aTeM —
BTOpasi, Y JIMLLb IIOCJe TOro, Kak OHU TUIOTHO YKPEITATCS B TKAHSX 3a3y6-
DEHHBIMU KpasiMi, OHMM ObICTPBIM JBUKEHMEM BBIIBUTAIOTCS 06 MaK-
cwusl. Jlanee Bce omnepalyy MOBTOPSIIOTCS 3aHOBO, Y Tak LIar 3a IaroM
KJIOI BBOJMT CTUJIETHI B TKAHU ITUTAIOILIETO OpraHu3Ma.

VY HeKoTOpHIX (POPM CTHIIETHl HAMHOTO IMHHee Tella U B IIOKOE CBep-
HYTbI LLIMPOKOM NETJIEN WU CIUPATIBIO BHYTPH IOJIOBBL. [ TOro 4ToGh!
BBECTH UX LIEJIMKOM, HaceKOMOE I10C/Ie KaXIOro BHEIPEHUS CTUIETOB
IUIOTHO CXMMAEeT UX HMOKHe IyGoit ¥, OTBOZSI FOJIOBY Ha3a[, IIOCTENIEHHO
pa3BOpayMBaeT CIMPATX ¥ ITeTd. [Ipy 3TOM CTIJIETBI He BBIAEPIMBAIOTCS
U3 paHKY Y TIpY CJIEAYIOLeM BHEIPEHUH TIPOHMKAIOT Ha elle 6OIBIIYIo
ry6uHy. OIHOBPEMEHHO Yepe3 KaHasl, 00pa30BaHHBIA IIPOTUBOJIEXKAILY-
MU XeJTo6KaMyl Ha BHYTPeHHE! ITOBEPXHOCTH MAaKCHILI, B PaHKY BBOIUTCS
CJIIOHA, OBTANAIOLIAS IIPOTEONUTUIECKUMH, a Y [1apa3UTOB U aHACTE3UPY-
IOLIMMY CBOMCTBAMMU U CIIOCOGHOCTBIO Pa3XKaTh KPOBb XUBOTHEIX U
COKU pacTeHuil. UMeHHO [103TOMY IPOKOJI MOXET He BBI3BATH GOJIE3HEH-
HBIX OLLIYILIEHUH, KOTOPBIE TTOSBIISIOTCS JIALIB BrioctencTsuu. Hapsany co
CJIFOHHBIM KaHAJIOM aHAIOTMYHBIE XeJTO0KY Ha MaKCHILIax 00pa3yeT Ka-
HaJI JUIst BCACBIBAHMS XXMIKOM Iy (cM. puc. 17).

[ToHATHO, YTO NIPOKAIBIBAHUE XECTKUX IIOKPOBOB TPeOYeT 3HAYUTENb-
HOTO YCHUIUS, KOTOPOE TPYIHO PAa3BUTh MEJIKUM, JIETKOBECHBIM LIMKAIKaM U
M. OIHAKO ONMUCTOTHATUYECKAS] [IOCTAHOBKA FOJIOBBI I103BOJIAET CMe-
WATE CTIETHI K LIEHTPY TSOKECTH Tesa, UTo obJieryaeT UCIIONHEeH e 9T}
3anayy. JobaBuM, UTO MaKCUIUISIPHBIE CTUJIETHI, [I0-BUIUMOMY, COOTBET-
CTBYIOT JJALIMHMSM; IPYTHE KOMIIOHEHTHI POTOBOIO arliapaTa, a8 UMEHHO
BEPXHSIS Ty0a U PYAUMEHTAPHBIA IUIIO()AapHUHKC, HE YYaCTBYIOT B IIPOKOJIE.

Y HUBIIMX IBYKPBUILIX, HATIPUMED KOMAapOoB, B OTIIMYKE OT ITOJIYXKeCT-
KOKPBUIBIX ¥ pAaBHOKPBUIBIX KOJIOIIE-COCYIIUIA allitapar 06pasoBaH Iec-
ThIO cTWIeTaMu (puc. 20). KpoMe TOHKUX MaHIMOYI X MaKCHLI B IIpOKa-
JILIBAHUM YYACTBYIOT YIUTMHEHHbIE BEpXHSs Iyba u rurodapuskc. Ilepsas
HAIIOMMHAET KOCO CPE3aHHYIO UIJTY LUTIPHLIA M OCOGEHHO JIpoyYHa. SIBIIICh
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OTIOPO¥ ISt IPYTHX CTUJIETOB, OHA BMECTE C TeM IpeJHa3HaYeHa 111 IIpo-
BEIEHUS MUY, TOTIA KaK 60Jiee TOHKUI TUITOMapHHKC — JUIS IPOBene-
HUS CTIOHBL. OCYLIECTBIIAA IPOKOJI, KOMap ITPOYHO LETUIIETCS 3a TIOKPO-
BBl KOIOTKaMU JIAIIOK U, HaJaBIKBasl Ha XO60TOK, IIPOIMMIUBAET KOXY 3a-
3yGpeHHBIMU MakcwtaMu. [TocnenHue, BUTMMO, TOMOIOIMYHEI Taea U
BMeCTe ¢ JPYTUMM CTUIETAMU OKPYXEHBI, KaK (hyTIsIpoM, HeWIEHUCTOM
HIDKHe 1yooit (puc. 21).

Ilepeiinem K paccMOTpeHUIO Haubolee CBOEOOGPA3HOrO M YHUBEPCAIIb-
HOI'0 pOTOBOTIO allrapara HaCeKOMBIX — MYCKOUIHOIO, IMKYIIEro, MK
(UIBTPYIOLLETO, XOOOTKA BBICILUX MyX (puc. 22). ITpeacTaBieHHbIHA ru-
11epTpoUPOBAHHOM HIDKHEMN I'yOOii, OH COXPaHII BUIOM3MEHEHHbIE MaK-
CHJUTBI, TUII0APUHKC U BEPXHIOKO TYOY, HO MOJHOCTHIO YTPATHI MaHIM-
6yiel. OCHOBaHYE X000TKa, MM €T0 POCTPYM, 00Pa30BaHO pa3pOCLIMMUCS
KpasiMU FOJIOBHOM KaIICyJIbl, HATMYHMUKOM, HYDKHEYETIOCTHBIM IYIIMKOM
U MaxKCWUIPHBIM CKJIEPUTOM, CIYXAIIUM JUIS CKIaIbIBaHUS X060TKA.
Bepxuas ry6a v runodapuHKC BKIIOYEHB! B raycte/LTyM. [1o-Buamrmomy,
OH COOTBETCTBYET IIPEMEHTYMY, UMEIOLUEMY BUIOKM3MEHEHHBIE HIDKHETYO-
HBIE IIYIUKU — JabesutyMsl. M pocTpyMm, U raycTesiyMm, U JabeJuryMbl
TIOABIKHO COEOMHEHE! APYT ¢ IpyroM. CKIANbIBAsICh IBYMS KOJIEHAMU
TIO[ I'OJIOBOM, B HEIESITEIBHOM COCTOSTHMM OHY ITOYTH HE3aMETHEI.

ITpu pa3sBopaunBaHUM X060TKA 0COGOM IOMABIKHOCTBIO OTINYAIOTCS
JlaGeJUTYyMBI, UMEIOLLME BU BYX IIOJYKPYTJIBIX IIPUCOCOK C PACIIONIOXEH-
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Puc. 20. Komonre- Puc. 21. Ionepeqnsrit Puc. 22. MycKouaHbli
COCYIHH poToBOH cpe3 yepe3 Xo00TOK (IUKymui) poToBoi anmapar
annapat KoMapos. Komapa. O0o3HaYeHHMs Te BBICIIHX JBYKPbUILIX (110
Ob6o03Hayenus Te ¥e, 9T0 Ha puc. 6 (o IIBanBuyy . 1949):

Xe, 9TO Ha pHC. 6 Weber, 1966) ‘

(o IIIBaHmﬂy 8.2 — BEPXHAA ryba; mx. w4 — MakK-
1949) ’ CWUIADHBIR LIYIINK; pcm — POCTPYM;
2cm — rayCTeUTyM; aab — JabeTyMbl
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Puc. 23. PazpopaumBaionmecs JaGeliyMbl POTOBOIO ANNAPATA BHICHMX JABYKPbLILIX B II0-
NOXeHWsIX MOKoA (4), dmibTpammm xuakod muum (B), oGckpedbiBanmns cy6erpaTos (B):

2~ 3y0BI; nc — nceBnOTpaxew; m — ru6Kasg MeMOpaHa; My — MBILULEL ¢k — CKIIEPHTH

HBIM MEXIY HUMU 110 LIEHTPY OTBEpCTUEeM IS Ipuema iy (puc. 23). K
9TOMY OTBEPCTHUIO ITOAXOIAT IOrPYXEHHBIE TIO TIOBEPXHOCTD NabesUTyMOB
TICEBAOTPAXEH — TOHKUE TPYOOUKM C METIKMMMU TIOpaMU, YKpEILIEHHBIE I10-
JTYKPYXHBIMH cKJlepuTaMy. Yepes IMOphI OTGMITETPOBLIBAECTCS TTONYKUIKAS
nva. [IpoHunKas B riceBOOTpaxeu, OHa ITPOXOAUT Yepe3 LIeHTPATLHOE OT-
BEPCTUE B rayCcTe/UIyM U POCTPYM U B KOHIIE KOHIIOB TOCTUTAET IJIOTKH B
rojiose HacekoMmoro. Ha rpaHuiie LeHTPATLHOTO OTBEPCTHSA, MEXITY ITOAX0-
JSUIMMY K HEMY TICEBIOTpaxedMU, pacIioioXeHbl Kpenkue 3yousl. Ilpu
BBIBOPAYMBAHWY N20EITYMOB OHM OOHAKAIOTCA U CIIYKaT VIS pOOIEHUS
TBEPABIX CYGCTPATOB, a IIPU CKIaILIBAHUY TIOTPYXaKOTCA BHYTPb.

‘TaxuM 00pazom, Hapsaay ¢ bUIBETpaIIell ITOYKHUIKON TUILK U BCachl-
BaHMeM BOJBI MYCKOUIHBIA X000TOK JOITYCKAET IIUTAHKE TBEPIOM ITUILEH,
KOTOpasi 0ObIMHO PasXiKaeTcst BHIIEIAEMON CIIOHOM. Brarofaps Msrko-
CTH BCEX KOMITOHEHTOB U JIACTUYHOCTH MEMOPAaHEBI JIAGEIUIYMOB X060TOK
BBICIIMX MYX CITOCOOEH OXBaThIBaTh MEJIKUE YaCTHMUYKM TIHIIM, TUIOTHO
TIPMKUMATECS K CyOCTpaTaM U IIPOHUKATE B JOBOJIBHO Y3KUe IIenu. Pac-
ITOJIOXXEHHBIE BHYTPU HETO CKJIEPUTH U MBILIIIH OGECIIEYNBAIOT BECHMa
pasHOOGpa3HbIe NBDKEHUS Ta0EITyMOB, CKJIaIbIBAHUE M pa3BOpaYMBaHe
X000TKa, a TAKKe BCACHIBAHUE TTULITH.

[Inpoxoe pasHooGpasue GyHKIHI MyCKOMIHOTO POTOBOTO arllapara
06YCIIOBIMBAET 3BOMIOLIMOHHEIN IIPOTPECC BBICIIMX IBYKPBUILIX. JIMIID
HECIIOCOOHOCTD K IPOKATBIBAHUIO ITIOKPOBOB HECKONBKO OrpaHUYUBaeT
Habop MCIIONB3YEMBIX ITUUIEBRIX CYOCTPATOB. 3a CUET HE3HAUUTENLHBIX
NpeoOpa30BaHUll 1a0eITYMOB HEKOTOPBIE TIPEICTABUTENH ITIOAOTPSIA CTa-
HOBSTCSL KPOBOCOCAMM.

YKpyTIHeHMe U YBEJIMYEHME YMCTIa 3yOLI0B Y IIMILENIPUEMHOTO OTBep-
CTUS TIO3BOJIAIOT XUraiKaM U MyXaM Lelle TIPOCBEPIUBATE KaXKe TOJICTYIO
KOXY MJIEKOIUTAIOLIMX: TUIOTHO IIPYOKIMast X0O0TOK M TTOIIEpeEMEHHO BbI-
BOpauyvBag ¥ BBOpayyMBad JIabe/UIYMBI, DT HACEKOMBIE IIPOIapaTIBIBAIOT
KOXY [10 ITOsIBJIEHUSI KpOBHU (puc. 24). TaxuM o6pa3oM, B Ipeneax Ha-
3BaHHOM IPYIINEI peaTd3yIOTCs ITOYTH BCE BOZMOIKHEBIE IUIS HACEKOMBIX
CIIOCOOBI IIPUEeMa TIVILILH.
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;‘ Puc. 24. Cpepisunii potosoil annapar
BBICHIMX JBYKPBIIBIX (KMFaJOK H MYXM
uene, Buaonsmereno mo IlIBansuyy, 1949):

A4, B — COOTBETCTBEHHO CBEPHYTBIM M pa3BepHY-
ThIH X060TOK. O603HauYEHUs Te Xe, YTO Ha puc. 23.

)

Puc. 25. T'oMONIOTHE POTOBBIX OPraHOB HaCEeKOMBIX:

e

@ — IPBI3YLle-TIKYIUUE; 6 — IPhI3YIIHE (OPTONTEPOUIHEIE); 8 — IPBI3YIIHE (pY4etHHKOB); 2 — pexy-
1ue (crensett); d — cocyme (Xo60TOK 6a6049eK); e, e — KOJIIOLIe-COCYLIHe (KTOMOB 1 KOMAapoB); 3 —
JUKYLINE (MYX); ] — BepXHAf ry6a; 2 — MaHIUGYIbL; 3 — HUXHAS Iy6a; 4 — MakcHIUTBI



HaMy paccMOTpeHbI JIMILL HEKOTOPbIE TUITBI POTOBBIX alIIapaToB,
MHOT¥€e MX MOITU(UKAUMK OCTATIUCH 32 TIpeeNaMy obcyxaeHust. OnHaKko
TIPMBEJIEHHBIX CBEICHU N TOCTATOYHO IJIsI IEMOHCTPALIVIM SBOJIOLIMOHBOMN
TUIACTUYHOCTY OTAENBHBIX CTPYKTYP M HauboJiee O6ILMX TeHASHLIUM UX
TpeobpazoBanus. COOTBETCTBYIOLIME TOMOJIOTUY OTEIbHBIX CTPYKTYP
POTOBBIX OPraHOB HACEKOMBIX IIPEACTABICHE! Ha PUCYHKE 25.

rPYAHOW OTAEN U ErO NMPULATKMN

CocpenoToyeHue JJOKOMOTOPHBIX (PYHKLIME U COMYTCTBYIOLIEE PA3BH-
TH€ MBIIII] KPBUIBEB U HOT IPUBEIH K 000COBIEHHMIO U KOHCOIMALINY
TPYZHOTO OT/IeNa HaceKOMBIX. CliararoIuue ero CErMEHTHI, MMEHYEMBIE I1e-
penHerpyanio (prothorax), cpeJHerpyapio (mesothorax) ¥ 3aIHerpyabio
(metathorax), /UL IPOYHOCTY YKPETLUIEHbI JOXIONHUTENbHBIMM IIBAMY U
9JIEMEHTaMU BHYTPEHHETO cKeneTa (puc. 26).

Oco6eHHO CUITLHO Pa3BIIUCH CPEHE- U 3aJHETPYIb, Ha KOTOPBIX Y
TIOAABIISIOLIET0 GOJIBLUMHCTBA UMEIOTCS KPbUIhs. B MEHbBLIEH CTENTEH 13-
MEHWIACh IULUEHHAS KPBUIBEB ITEPETHETPY/Ib.

KOHCTPYKTHBHOM OCHOBOM IPYAHOTO CEIMEHTA CIYXaT CBSI3aHHbIE
APYT C IPYTOM CKIIEPUTBL: CIIMHKM — TEPIUT (tergum), Ipyau — CTEPHUT
(sternum) 1 60KOBBIX CTEHOK — ILIEHAPUT (pleuron), KOTOpEIe MOApa3ae-
TAI0TCA Ha Goiee MeNKHE 3IeMEHTR] BHEILHETO CKENETA.

OnHaxo Inpexze yeM MepeiTy K MX OIMCAHMIO, HAIIOMHIM O HECOOT-
BETCTBHM BTOPUYHON CETMEHTAMM HACEKOMBIX IIEPBUYHOMN CerMEHTALIMN
KOJBYATHIX YepBeit (CM. puc. 4). Gopmupyronieecs B Ipeaenax MCTUHHOTO
CErMEHTa BTOPIYHOE COWIEHEHME OTAEISET ¥ 3aHET0 Kpasi Teprura y3Kui
ITOCTHOTYM (postnotumy), KOTOpBIA COeTUHSIETCS TMOKON MeMOpaHo# ¢ ero
OCHOBHOI1 4acThio — HOTYMOM (notum). [locrenuuit g npoTusoneii-
CTBUS Ie(hOpMalIy YKPeIUIEH ITapoit MapancoMIaNbHbIX IIIBOB ¥ Herap-
HBIM V-06pasHEIM LIIBOM, 06pasyro-
UMK HEIOJIHYI0 KPEeCTOBUHY,
MPETIATCTBYIOLLYIO U3r1baM Tepry-
Ta (puc.27). Ee nepenuue BETBH
OTPAHMYMBAIOT TONE IPECKyTYyMa
(praescutum), Wiy IpeaLIMT, 3a-
Hue BETBU — IUUTUK, WIH CKyTeJl-
nyM (scutellum), a IIpocTpaHCTBO,
3aKTIOYEHHOE MEXIY HUMH, HA3bI-
BaeTcAd ILUIMTOM, WIM CKYTYMOM
(scutum).

CxoQHbIM 06pa3oM obecreyn-
BaeTCs XECTKOCTh CTepHUTA. Pac-

Puc. 26. CerMenThbi rpyIHOro OTIENA
nacekompix (mo IIisansmuy, 1949):

I—nepenuerpyns; I — cpennerpyns; 1If —
3aJHerpyan; # — HOTYM, rH — JTOCTHOTYM; nck,

TIOIOXEHHEIE Ha €ro MIOBEPXHOCTH
Y-006pa3Hblif 1I0B ¥ CTepHAILHAS
CKJIagKa, KOHIBI KOTOpO# 060-
3HAYEeHBI ITIy6OKUMMY BIISIYUBAHU -

CK, cKma — TIPECKYTYM, CKYTYM M CKYyTCJUIyM,

SHM, InC — IMHUMEPDI M SIIMCTEPHBI IUIEAPUTOB;

cmep — CTEPHUTSI; 14, w — [UICHPaNbHEIN 1LOB;

m3 — TasuK; ep — BEPTIYT; 60 — OeRpo; cmue —
CTHTMBI
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Puc. 27. [pyauoii cerMeHT HaceKoMOro B Tpex mpoexuusx (o Romoser,
1981):

A—cBepxy; b — cB0Ky; B — CHU3Y; H — HOTYM; ni — [IOCTHOTYM; hHc. il — YIaparicou-

JaTbHbie IUBLL; V' — V-06pasHbli IIOB; Ack — NPECKYTYM; ¢k — CKYTYM; cKma — CKYTeN-

TIYM; na. w — TUIEHPASIBHBL 1I0B; n4. em — TUIeRpalibHEIH cToNBUK; ¥ — Y-06pasHeiit
1woB. [Ipyrue 0603HaYeHHSA Te XKe, YTO Ha pHc. 26

MM TTOKPOBOB, OIpaHMUYMBAIOT NIPOJOJILHEIE M KOChIe nedopMariuy
CKIIepUTa.

ITepexons K ONMMCaHMIO TUTepUTa, CIEAYET YKa3aTh Ha pasHOITIacKA 110
TIOBOJIY €ro TPHPO/IBI M IIPOUCXOXAeH!MS. BIioHe pa3BUTEIA B CEIMEHTaX
T'PYIHOTO OTAEeNa HACEKOMBIX, U B OCOOEHHOCTH B CETMEHTAX, HECYILIMX
KPbUIBS, IINEHPUT, BUIMMO, 00pa30oBaics 32 CYET OCHOBHOTO WIEHUKA —
HOTM, TaK Ha3bIBaeMOM CyOKOKCHI. B COOTBETCTBUHU C CYOKOKCANBHOM Teo-
pueit, BeiauHyTOM P. E. CHOIrpaccoM, cyOKoKCa, BXOIS B COCTaB CTEHKHU
TeJsia, 00pa3yeT TPU OYTOBUAHLIX CKIEpYTAa: aHAILIEHPUT U TPOXaHTUHHYIO
TUTACTMHKY, JIEXAIMe HaJl COWIEHEHUEM HOTY, ¥ CTEPHOIUIEHPUT, pacIto-
JIOXXEHHBIH IO/ 3TUM cowIeHeHUeM (puc. 28).

JlaHHOe COCTOSIHME COXpaHAETCS Y HEKOTOPBIX IIEpBUYHOOECKPBUTBIX
HaCeKOMBIX, TOLa KaK y 60Jiee COBEPLLEHHBIX BECHSIHOK U TePMUTOB CTEp-
HOTUIEAPUT CIIMBAETCA CO CTEPHUTOM, a 3a0HSIS 4acTh TPOXaHTHHHOM I11a-
CTUHKH Hapsay ¢ aHaILIepUToM NpeobpasyeTcd B meiipur. Iepenrsas

CK  cKkma

Puc. 28. ITocnenosarensHple cTaguu opMMpOBAHMS ILIeHPHTA
HACEKOMBIX B COOTBETCTBHH C CYOKOKCANBHON TeopHeil HPOMCXOXK-
mepusa mwieiipura (no IIsanmpuay, 1949):

€K — CKYTYM; cKma — CKYTEIUTYM; nH — TIOCTHOTYM; ana — aHaIleApuT;

¢mna — CTEpHOILIEHDHT; mpox — TPOXAHTHH; mpox. na — TPOXAHTMHHASA
UIACTHHKA
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9acTh TPOXAHTUHHOM IUTACTHHKU 060COOISETCA B BUIE CKIIEPUTA — TPO-
XaHTHHA, HECYILIETO MBILIETIOK COWIEHEHMS ¢ KOHEUHOCTBIO.

Y Han6osee COBEPLICHHBIX HACEKOMBIX, B YACTHOCTH Y ITeperioHYa-
TOKPBUTBIX, TPOXaHTHH UCYE3AET, Y ILIeipaibHas 06JIacTh CTAHOBUTCS
MOHOJUTHOM. B IpOTHBOBEC NIPUBENEHHON TPAKTOBKE MOXHO COCIATHCS
Ha cyxnenue 3. I'. bekkepa, COIIacHO KOTOPOMY MHOTOYUCTIEHHbIE MeJT-
KHe CKJIEPUTHI IUIeHpanibHON 067aCTH MHOTOHOXEK, CIUBASCEH JPYT C
APYTOM, TIOCIYKVIM OCHOBOM I GOPMUPOBAHUSA Ta3MKa U BEpTIyra
KOHEYHOCTe! HaceKoMBIX. MHBIMM CI0BaMU, He TIeHpUT 06pa3oBaics
U3 KOHEYHOCTH, &, HA060pOT, KOHEYHOCTH — U3 CKIEPUTOB IUIEpaibHOMN
obacTy.

He oTpuuas LEHHOCTH 0GEMX TUITOTE3, MBI CYUTAEM, UTO Pa3BUTHE
TUIEfpUTa CBA3aHO C Pa3BUTHEM KPBUILEB, YEMY COOTBETCTBYIOT CIIENYIO-
IIME 3NEMEHTHl €r0 CTPYKTYPHI: BIMCTepHa (episternum) u aruMepa
(epimeron), pasneeHHbIE TUIEAPATBEHBIM LIBOM (CM. pyc. 27), KOHEll KO-
TOPOTO — IUIEUPATBHBIA CTONOHK (columella) — ofecrieduBaeT oropy st
IBIDKEHUA KpbUta. Ha HeM, KaK Ha OCH MITH CTepXHe BECOB, pacKaunuBaeT-
Cs1 IBYTUICYMI phIyar KphUIOBOM ITACTUHKH (pucC. 29). .

Taxum oGpa3oM, TIEHPUT, UCKITIOUast O6JIACTh COWIEHEHUS ¢ KOHEYHO-
CTBIO, CITMBAETCS CO CTEPHUTOM B MOHOJIUTHYIO Y IIPOYHYIO Karicymy. Bme-
CTe C TeM COWICHEHME TEPIUTA U TUICHPUTA COXPAHSIET ITOABIKHOCTE: OHO
TIPEACTaBNIeHO MHOKOM MeMOPaHOM, KOTOpast POIOJIKAETCS XeCTKOM Tuta-
CTMHKOM KpbLJ1a, OJHAKO B 3aIHEM YaCTU CerMeHTa OTUIeHeHHBIit OT Hero
TIOCTHOTYM CITUBAETCS C SITUMEPaMU, UTO COOBILIAET CErMEHTY B LIETTOM J0-
TIOJIHUTEJIBHYIO MTPOYHOCTS. T1pyt 3TOM KaXKaBIit KpBUIOHOCHBIN CerMeHT
(cpenHe- U 3aIHErpPY/Ib) NPHOGPETAET OGIMK YAIM WU KOpo6a, TIPUKPHI-
TOrO CBEPXY KPBIIKOM Teprura. CoXpaleHMsI MOUIHBIX KPBUIOBBIX MBILLILL
IOIEPEMEHHO MPUTATUBAIOT TEPTUT BHU3 M BMECTE C HUM OCHOBaHUS
KPBUIBEB WIH, NeDOPMUPYS CTEHKU CTEPHOILIEHPATLHOTO KOMILIEKCa, CO-
JEUCTBYIOT BHITMOaHMIO TEPTUTA BBEPX M HAPYXKY, 2 BMECTE ¢ HUM U B~
JKEHMIO OCHOBaHMSI KPbUIbEB. PacIioIoXeHHbIe Ha TUIepalbHOM CTONGM -
K€ KpBLIOBbIE ITACTUHKM COOTBETCTBEHHO IOJHUMAIOTCS BBEPX MM
OITyCKAaIOTCH BHU3 (CM. pHcC. 29), M 5TH IBYKEHUS OBECIIeINBAIOT TIOJIET
HACEKOMBIX.

Puc. 29. CxeMa cTPOEHHA KPHUIOHOCHOYO CerMEeHTA HACEKOMBIX
(no Isansuyy, 1949):

Kpa — KPBUILS; np. M — MPOROJLHEIE MBIILEL; 08. M — IOP30BEHTPAILHEIE
MBILILIBL; M3 — TA3UK; na. cm ~— TUIeHpaNbHEIN CTONBMK
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KpbL1oBble MBILIIEI TONABISIOIIEr0 GONBIIMHCTBA HACEKOMbIX (1C-
KIII0Yas CTPEeKO03) MPEACTABILIOT COOOM MBIUILILI HEITPAMOTO AEHCTBYS.
JIBM>KEHMS KPBUIhEB 00€CIIeUMBAIOTCI UMM Yepes NeopMaLiiy IPYIHBIX
CErMEHTOB, Y JIMLIbL TOHKHE CYXOXIIMS MEJIKUX MaHEBPUPYIOLLIUX MYCKY-
JIOB, BBIXOIS U3 CTEHKU Tela M HETIOCPEACTBEHHO MPUUIIEHSIACH K CKIIepU-
TaM KpbUIa, BhI3LIBAIOT U3MEHEHUA ero HAKIoHa (YIIa aTaku) WK CKJla-
IIpIBAHME BIONb Tesa. Bee 3TH ABrKeHUS TpebyroT 0coO0MH IIPOYHOCTH
CTepHOTLIEpaIbHOM Yalm cerMeHTa, KOTOpast HapsIy co LBaMU ¥ 60po3-
JIAMH YKPETUTAETCS SJIeMEHTaMM BHYTpeHHero ckeneta (cM. puc. 5). Bns-
YMBAHUS KOHIIOB Y-00pa3HOro UBA CTEPHUTA TIPOAOIIKAIOTCS B KIyOh cer-
MeHTa B BUne PypkM (furca) — cBoeobpasHO BUIOUKM, CBOGOIHBIM KOH-
1IaM KOTOpPO# ITPOTUBOIOCTABISIOTCS TUIeipaibHble anoguasl (apophysis
pleuralis) — BbIPOCTHI IUTEHPAILHOrO 1Ba.

ITpuobpeTeHue KphUIbEB U CIIOCOOHOCTD K ITOJIETY OTKPBUIY Tepe[
JPeBHUMK HACEKOMBIMH €1U¢ HUKEM HE OCBOSHHYIO BO3LYILHYIO Cpely.
JIuurs MHOrO TI03Hee NOSBIIVCH TPOMO3IKUE JIETAIOLIME SLUEPHI, TITHIIBI
Y PYKOKPBUTBIE MJIEKOTIUTaIOLIHE.

IIpencrasnsis co6oit GOKOBbIE BRIPOCTI CTEHKM Tefa, KPbLUIhs HAaCEKO-
MBIX HE TOMOJIOTHYHEI ¥X KoHeuHocTsIM. OHI 00pa3oBaHbl AByMS TOHKH -
MU MeMOpaHaMHM, HaTSHYTBIMM Ha KapKac XWIOK, B KOTOpbIE ITPOHUKAIOT
Tpaxeu, HEPBHI ¥ NOJOCTHAS XUAKocTh. Harbosee KpyITHbIE XXHITKU XOpO-
LIO JIETAIOIIMX HACEKOMBIX COCPEIOTOUEHB! ¥ ITePENHEro Kpas Kpblia,
TipyuaaBas eMy HeoOXOAMMBIE a9POIMHAMUIECKME CBOMCTBA U XXECTKOCTb.
Y s3anHero Xpas Kpblia XUIKK PacTiooXeHBI MEHEE I'YCTO M He IIperaT-
CTBYIOT €r0 BOJIHOOGPA3HBIM M3MMOaHUAM, TACALINM CTeKAIOLIUE C KPbl~
JIOBBIX TIOCKOCTEH TYpOYISHTHBIE 3aBUXPEHMS [TOTOKOB BO3AYXa TPU I10-
JieTe. DTUM Xe LeJsiM, ITo-BUIMMOMY, CITYXKaT BOJIOCKHM M IUETHHKH, pac-
TTOJIOKEHHBIE T10 33IHEMY KParo KpbUla ¥ MHOTHX HACEKOMBIX.

He ocraHapmiBasich Ha BceM pasHo0OOpasuy KPLUTLEB U TUIIOB PacIo-
JIOKEHUS KMJIOK, PACCMOTPUM OOLIMH [1aH, MIM CXeMY, XUWIKOBaHKS U
Haubos1ee 00LMe TEHASHLMHU 3BOJIIOUMOHHbBIX [1pe00pa3OBAHUIA.

Iepenysst ¥ 06BIYHO HanboNee
TOJICTad KOCTaIbHAs XUIKa (costa)
NIOCTUTaeT BEPLUMHEBI KpBUIa, a
WHOI/Ia pacIipOCTpaHseTCca U fa-
Jiee, Ha ero 3alHMi Kpal, cTaHo-
BsICh Bce Gosree TOHKOM (puc. 30).
3a Heli pacroyioxeHa cybKocTanb-
Has Xuika (subcosta), cBI3aHHas
C KOCTO morepeyHoy IieyeBoit
sxaunkoit (humeralis). Hepenxo y

Puc. 30. Cxema XNUIKOBAaHHS Kpbija
HacekoMoro (mo Beit-Buenxo, 1966):

C — KOCTaJIbHAs HIUIK2; Sc — CyOKOCTATBHAS XII-
Ka; Ry — palyansHasi XUIKa, Ry—Rs— XKUIKK
CEeKTOpa panuyca; M, — MeIuasbHasdg Xunka; My—
My — xunxu cextopa MeguaHsl; Cu, An, Ju — Ky-
GUTANBHblE, AHATBHBIE, FOTAIBHEIC XUAKH
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MecTa BIIaJeHUSI CyOKOCTEL B KOC-
TY GOpPMUpPYETCs IUIOTHBIA KyTH-
KYISIPHBIA IPOTUBOBEC — KPbLIO-
BOi1 ma3ok (pterostigma). D10 06-
pazoBaHMe CHUMaeT BpEeIHYIO
BUGpaLuio — darTep KphUIOBBIX



TUIOCKOCTEN Ipy noJere. Jajiee HAXOOUTCS panvaiibHas Xuiika (radius)
C OTXOISNIMMMU OT Hee XWiIKaMu cekTopa (radii sector). Beixoms Ha kpait
KpbLTa Y €ro BEPLIMHEL, BETBALUMECS XUIKHI CEKTOPa paguyca HyMepy-
JOTCA CIIepeNy Ha3al, KaK [T0Ka3aHo Ha PUCYHKeE. B3 cepeJUHbI KpbLIa,
HEITOCPEICTBEHHO 3a CEKTOPOM Pauyca, paclloNoXeHbI BETBSIIMECS Me~
IUAaTBHBIE XUJIKY: TIepBas U3 HUX — MeayaHa (mediana), ocTaibHble —
ee cekTop (medii sector). Menuana cBsi3aHa C CEKTOPOM paIuyca Ioie-
pevyHoit panuoMenralbHOM XuiKoii (radiomedial). 3aTeM pacronoXeHbI
KyouTanpHbIe (cubitus), aHajubHBIe (analis) M HaKOHEL IOTajbHbIE
(jugum) XMJTKH.

Y cTpeko3, MOIeHOK, CETYATOKPBUIBIX U HEMHOIMX APYTUX, OTHOCH-
TEJIBHO IIPUMUTUBHEIX, HACEKOMBIX IIOUTU BCE IIPOMEXYTKM MEXIY OC-
HOBHBIMU XWJIKaMU KphUTa 3aHATHI TYCTOR CeThIO 60JIee MEIKIX XKIWIOK U
aHaCTOMO30B (TaK Ha3blBaeMasi IEpBIYHAS CETh — apXEIUKTHOH), & Y TIpsi-
MOKPBUIBIX Y POICTBEHHBIX (POPM OCOOEHHO CHIFHOIO PasBUTHSA JOCTUra-
€T IoTaJIbHas 0671acTh Kpblia. CriocoOHass cOGMpPaThCs B MEJIKME CKIIanKH,
KaK rapMolliKa, 3Ta 00J1acTh MTHOBEHHO Pa3BEePTHIBAETCST POCKOIIHBIM Be-
epoM. OOHaxaeMast Ha BJIETe, HEPENKO OKpaIleHHAs B SIPKHUe 1BeTa i KaK
Obl BCIIBIXMBAIOILAS B 3TOT MOMEHT, OHa MOXKET OTITYTHYTh IIpeciieioBaTe-
JIl HEOXMOaHHOCTBIO 3¢deKTa.

Y nonasnsoliero 6OJBIIMHCTBA HACEKOMBIX OOBIYHO PasBUTHL 06e
TIapbl KPBUIBEB, XOTS BeAyliasi poJb B IIONETE, KAK IPaBUJIO, TIPUHAMLIE-
KT NepeIHUM. Y HEKOTOPBIX HACEKOMBIX, HATIpUMED Y IBYKPBUIBIX, CO-
XpaHsIeTCs JIUILUD OJHa T1apa KpEUILEB, a 3aJHUE ITPeoOpasyioTc B XyK-
JKajlblia — CBOE€OOPa3HBIA «[UPOCKOIl aBTOITUIIOTA», CTAOMITM3UPYIONIMHA
11o/1eT. OGBIYHO HaCEKOMBIE, COXPaHUBLIME 00€ Taphbl KPbUILEB, (DYHKIIM-
OHAJIBLHO IBYKPBUIEL: 062 KphUIa ¢ KaXKIOM CTOPOHBI TeJa CLIETUIIIOTCS B
€IVHYIO KPBUIOBYIO IUIOCKOCTh, ¥ JIUIUB CTPEKO3bl M HEMHOTHE IpyTUe
CITOCOOHBI K aBTOHOMHBIM JBIDKEHMSIM KaXKIOT0 KPhUTA.

TenneHuMs K GYHKUMOHATBHOMY OOBEIUHEHUIO OGEUX ITap KPbUIheB
WIN PELYKLUM ONHOM U3 HUX 0003HAYAeTCs KaK «IIPMHLINII JUIITepu3a-
LWy, WK «ipyuHUMI Ponennopda—IIIBanBryas, ¥ IIPOSRIISETCS IIOYTH B
KaXIOU IpyIIlie BRICIIMX HaceKoMbIX. Ellie oTHO obllee IpeobpasoBaHue
MOKET OBITh HA3BAHO «[IPMHIIUIIOM KOCTAIA3ALMY KPbUIa» , KOTOPBIM BbI-
paxaetcs B CMEILEHUM OCHOBHBIX XWJIOK BIIepel, K KOCTE, UTO COOTBET-
CTBYET I10CJIeJ0BATeIbHOMY COBEPLUEHCTBOBAHUIO JIETHERIX KavecTB. He-
CMOTpS Ha TO YTO a3pOAMHAMUYECKHe CBOICTBA KPbUTEEB HACEKOMBIX MC-
CJIeJOBaHbI BeCbMa ITOIPOOHO U HECMOTPS Ha PUTITaTeNbHOCTD UIIEU Op-
HUTOITepa — JIETATEIBHOI0 allllapaTta ¢ MallyUIUMU TIJIOCKOCTIMU, OHA
BCe elle He pealM30BaHa B JOJDKHOM Mepe B CaMOJIETOCTPOSHU Y.

B nmpakTuyeckoit paboTe cucTeMaTHKA I10 XapaKTepy XIKOBaHUS pas-
JIMYAIOT KPBLUIbS ¢ OONBIIMM M MATBIM YMCJIOM XWIOK, a IT0 UX IJIOTHOC-
TU — IIEPETIOHYATHIE, KOXUCTHIE X pOroBble (puc. 31).

CowleHeHye KphUla ¢ TeJIOM IIPEeICTABIISIET OO0 ONUH U3 Haubolee
CJIOXHBIX U COBEPIIEHHBIX MeXaHU3MOB. OCHOBaHUS XUJIOK KpblJia He
JIOXOMST IO Kpast TepruTa, obecrieunBast CBOOOMY IBUXEHUNA KPLUTOBOM
TUIACTUHKY. 30ECh, B OOLIMPHON COWICHOBHON MeMbOpaHe, pacriofaralorcst
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Prc. 31. Pasmmynble THOs! Kpsita (no Beji-Buenxo, 1966):

A— nieperionyaroe; 5 — Koxucroe; B — porosoe; I'— IojTyxecTKoe
HaJKpHUIBE KJIOMa

MHOTOYMCIIEHHBIE CKJIEPUTHI, OrpaHUYMBAIOLINE M CTaGUIM3UPYIOILUE
BO3MOXHBIE HallpaBIeHUs U3ru6aHuil. HeKOTophle CKIIEPUTEL IPUBOISIT-
S B ABIDKEHHWE MBILILIAMU X 00€CIIeYHBAIOT OTBEAEHUE U CKIIaABIBAHUE
KphbLTa BIOJID TeJIA MK M3MEHAIOT €r0 HakIOH. JIMIIL HEMHOIUE HACeKO-
MBI€ IepIKaT KPbUIbsl PACIIPOCTEPTHIMM B CTOPOHBI, YTO BECHMA OTPaHMYM-
BaeT WCIIONB30BaHKEe YKPOMHBIX YOEXKMILL M MECT OOUTAHMS.

Kpait Teprura, ot KOTOPOro HaYMHACTCS COWIEHEHME KPbLUIA, MMEeT
LIIyGOKYIO BRIPE3KY U JIBE JIoTacT. MexXIy HUMM IToMeLIaroTes 3—4 oce-
BBIE, WM aKCUIIJISIPHBIE, TUIACTUHKM, C KOTOPBEIMH, B CBOIO OYEpENh, CBA-
3aHBI MEANANbHBIE KPBLIOBbIE IIACTUHKY. POJb STUX CKIIEPUTOB B CKJIa-
JBIBAHUM Y pacIIPABICHNY KPBUIbeB MOXKHO IIOHSTh U3 CXEMBI, [T0KA3aH-
HOM Ha pUCYHKe 32.

HauGonee paHHue uCCeN0BAHNS ETHBIX KAYECTE HACEKOMBIX ITOCITY~
XU OCHOBOH UL IIPOTHBOITOCTABIEHMSI ILIRHMPYIOLLETO IT0JIeTa IpeGHO-
MY X OXIMCaHus TPAEKTOPUM JBUXKE-
Hug KpoeitbeB. K. Mapeit (1869), npu-
KPEILIAS K KPhULY KyCOUYEK MOJIUPO-
BaHHOT'0 30JI0Ta, HAOJIOAT TPAeKTO-
PMIO OTPAKEHHOIO CONHEYHOIO JIyya M
OITHCA Hanbolee XapaKTepHbIe I10JI0-
KEHHUA KpbUibeB. C pasBUTHEM TeX-
HMKH 3KCIIepMMeHTa JaHHbie K. Ma-
pes OBUIM IIOATBEPXAEHBI; KpOMe
TOro, 6BLTO MTOKa3aHO, YTO JABIKEHUS
KPBLILEB HapAny ¢ NOAmepXaHUeM
TeJla B BO3JIyXe BeCbMa CBOEOOpasHO
00eCTeYyBalOT €ro IPOABILKEHME
Brepen. Ecnu KppUto 3aKperuieHHoro
Prc. 32, Cowrenenme Kpsiia ¢ Ipymsio  HaCeKOMOTO ONMCHIBAET 3aMKHYTYIO

(no IIsanbwyy, 1949): TPAaeKTOPHIO B BUJIE OTKIOHEHHOM Ha-
I, 2, 3— nepBas, BTOpas U TPEThA aKCHIULAP- 3an I{Hd)pbl 8, TO IpPH TTOJETE UIHU B

HBIE TUTAaCTUHKH; M.Tr'l‘/IH;MMClIKaJILHHC rlac- ITOTOKE BO3,Z[yxa BHyTpM aBpOﬂ,MHa'
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MHYECKOH TpyObl TPaeKTOPUS ABWKEHWS KPBUIBEB IIPUOOPETAET BUM CH-
HYCOMIBI, IIPUYEM Ha e HYKHEM YIaCTKE MEeHSIeTCS HAKIOH KPBUIOBOM
TUIOCKOCTH (puc. 33). Omyckasich CBepXy BHU3 BCel IIOBEPXHOCTRIO, KPhl-
JI0 NIPOTUBONEHCTRBYET NageHuIo Tena. 11oaToMy JaHHYIO YacTh TPaeKTo-
puM 0603HAYAIOT KaK 21eBaTOPHYI0, a paboyell MOBEPXHOCTHIO Kpblla
CIIY>KUT €T0 HYDKHSS TUIOCKOCTh. Jayee, Mpu IIoabeMe Kphlla BBEPX, OHO
[TOBOPaYMBaeTCs BEPTUKATBHO, HYKHUM KpaeM BIIEpEN, TEM CaMBIM obec-
TIeYMBas TIOCTYIIATEIEHOE JBIDKEHIE Tela; paboueii TOBEPXHOCTHIO KPhTa
TP 3TOM CTaHOBUTCS €T0 BEPXHSIS CTOPOHA, a I10JIeT IpHobpeTaeT Xapak-
Tep NpOIeUUpyIowero. YepenosaHue 31eBaTOPHLIX U IIPOITETUIMPYIOLIMX
YI2pOB KPHLILSIMM TTO3BOJIAET OCYIECTRIISTh BEChMa CJIOXKHbBIE MAHEBPEI M
B CTPEMUTESIEHOM TIOJIETE BIIEPE, Y IIPH 3aBMCAHMU Ha MeCTe — CII0CO0-
HOCTY, OTJIMYAIOLEH MyX, OpaXHUKOB, ITYEN Y CTPEKO3.

Y 6onee NpUMUTHBHBIX HACEKOMBIX 3JIEBaTOpHAsI COCTARISIONIAL TT0Ne-
Ta SIBHO IIpeobiagaeT: IIopXaroliue JBYCKEHUS IOIEHOK, BECHSHOK Y Tep-
 MUTOB He OTJIMYAKOTCS COBEPIIEHCTBOM. B MCXOIHOM COCTOSTHUM TIOJIET,
BUAUMO, CBOIMIICS K IUIaHNUPOBAHUIO WIM [1apalllioTHPOBAHMIO — 00K~
HbIE KPLUIOBBIE IUIOCKOCTH JIPEBHUX HACEKOMBIX, CIIOCOOHBIE UILB K OT-
PaHUYEHHBIM IBYKEHUAM, COIEHCTBOBANIU MX IIPEDKKAM U IIepelieTaM ¢
BETBU Ha BETBb JEPEBBEB.

Cpely MHOXEeCTBa TUITOTe3 TIPOMCXOXIEHMS KDPBUIBEB HACEKOMBIX
HauOOJIbILEH MOTYISIPHOCTHIO TMONB3YeTCH «IapaHOTANbHAS TEOPHUSI».
Topyalye B CTOPOHEI GOKOBBIE BHIPOCTEI TEPTUTOB TPYIHBIX CETMEHTOB ~—
TapasoTyMBI ~— MOIJIM CO BpEMeHEM IIPHOOPECTU COWIEHEHHUS C TEIOM U
COOCTBEHHYIO MycKynatypy. CoXpaHMBLIMECS IULLE Y HEKOTOPHIX MM~
HOK Y HEMHOI'MX B3pOCBIX GOPM, STH BRIPOCTHI OTIMYAJIH HBIHE BRIMEP-
IIMX HACEKOMBIX, IIpUYeM OHHY (OPMUPOBATUCE HE TOJIBKO Ha CpelHe- 1
33HETPYIM, HO ¥ Ha TIepelHeM TpyIHOM cerMeHTe. 1o cux rmop mpobiaeMa
[IPOUCXOXKICHUS KPBUIEEB U ITOJIeTa Ha-
CEKOMBIX He UMeeT OMHO3HAYHOIO TOJ-
KOBaHUS, MOPOXas BCe HOBBIE ¥ HOBEIE
TUIIOTE3EL.

PaccmaTtpuBast 4em0CTy TPHI3YIIETO
POTOBOTO anrapara, Mbl yOeIWINCE B UX
COOTBETCTBUM JBYBETBUCTLIM KOHEYHO-
CTSM paKooBpas3HbIX X TPUNOOHTOB. Of-
HaKO B CTPOEHUM HOT HACEKOMBIX He OC-
TaeTcs HUKaKUX CIIeJOB UCXOTHOH! By -
BeTBUCTOCTU. OHU 00pa30BaHBbI CICIYIO-
WMMH [IATHI0 WICHUKAMU: Ta3MKOM
(coxa), BepTiyroM (trochanter), 6egpom
(femur), roneHplo (tibia) ¥ nanKow
(tarsus), TIofpaszeneHHOM Ha Gonee Men- Pue. 33. Tpaexropust xphiia
KVE WIEHUKY (pUC. 34). HaceKOMBIX l(ggﬁ)}?eﬂ-Bneuxo,

Tazux TpuwieHsieTcd K TUICHpUTY )
TIOCPENICTBOM ABYX MBILUENIKOB, JOITyC- 4~ [PH CTOSYEM MOETe MyXu-XKypuasl-

KH; 5 — npu nonete priepen; f—8&— rno-
Karlmux BecbMa OrpaHuyeHHbIE IBUKe - CJIE/IOBATENLHBIE TTOJIOXEHUS KPbUIA

43




A

X
Puc. 34. Pasnngnsle THIB! HOr HACEKOMBIX (IO Pa3HBIM aBTOpaM):

A — XONWIpHas Hora: m3 — Ta3MK; 6p — BEPTIYT; 60 — 6elpo; 21 — rofeHsb; 1 — nanka; b, B, I, 1, E,
2K — COOTBETCTBEHHO IIpbIraTe/ibHas, XBaTaTeIbHast, IPULIENHast, coBupare/ibHas, IUIaBaTe/ibHas,
KOIaTeNbHasi Hora

HYS BIEpeN U BBEpX WIK Hasal ¥ BHU3 (puc. 35). [loasepTiryxHoe cowre-
HEeHMe MeXIy OeipoM U BepTIyroM 6oJsiee MoaBIKHO. ObeceynBas IBU-
3KEHUS BBEPX M BHU3, OHO HapsITy C IPEABITYIIMM COWICHEHHEM TT03BOJIS -
€T JOCTUYb JII0O60% TOYKH ITOBEPXHOCTH, OrpaHMYEHHOM JIWIIb UTMHON
KOHeyHocTH. OHaKo 06a 3TU COYJIEHEHUS He MTO3BOJLIIOT NIPUGIU3UTh
KOHEYHOCTb K Testy. LI 3TOro CIIyKUT CBOe0OpasHOe KOJEHHOE COWIEHE-
HYie Mexny 6e1poM U rojieHso. Kpome Toro, MMest Topu3oHTaIbHYIO 0Ch
BpAlllEHUs, OHO He JOIycKaeT leperudba Ha CIIMHHYIO CTOPOHY. B ele

Puc. 35. @opMupoBaHye HOTH HACEKOMOIO B COOTBETCTBHH C CYGKOKCAIBHOM
TeopHel dopMupoBanus Iielipura. OGo3HaYeHHs Te XKe, YTO Ha puc. 34
(no IIBanBmyy, 1949)
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GOJIbLIEH CTeIleH OrpaHMYeHa MMOABYKHOCTD BEPTIIYTa 0 OTHOLICHUIO K
Gepy U JIAIKH JI0 OTHOLLIEHMIO K ToJIeHu. Bripoyem, Jiarnka, o6pasoBaHHast
HECKOJIbKMMM (0BBIMHO IIATHIO) WIEHUKAMHU, BLITIOJIHSET OCOObIe PyHK-
LK. 3aKaHYMBasgCh IpeUIAIKoii (praetarsus) — pasHoro pofia KOrotkamu
Y IIPUCOCKAaM¥, — OHa TIpeJHa3HaueHa Jist (puKcalyy KOHEUHOCTU Ha
cy6eTpaTe, YTo 0GeCIeYUBaeT YCTOHUMBOCTD U LIEIIKOCTh CaMOT0 HACEKO-
Moro. O6BIYHO Ha KOHIIE JIAITKY UMeeTcsl 10 [Ba KOrOTKa C PACIIOJIOXEeH-
HBIMU 10 HUMU répncocxamn, Wiy mynepBrUiaMy (pulvilli), ¥ HelmapHbIM
aMrItonveM (puc. 36). HarismHo npeacTaBUTh poib STUX CTPYKTYP MOXHO,
HaGIoNas 3a IBIKEHUAMI MyX| TIO TIOTOJIKY WJIY Ipyiaras yCHIUs, 4YTo-
OBl CHATH IPULIENUBIIMXCST HACSKOMBIX C PACTEHUS WM 1IIEPCTH XUBOTHO-
TO.

OcoGeHHO CBOEOOpa3HEI NTpULIENIHEIE ITOZYIIEYKH KPOBOCOCYIETrO
xiona Rhodnius prolixus St., 06pa3oBaHHbIe MHOXECTBOM BOJIOCKOB € KOCO
Cpe3aHHBIMU BeplHaMu (puc. 37). biarogaps cujiaM IoBEpXHOCTHOIO
HATSDKEHUS BHICTYIAIOLLMX M3 BOJIOCKOB KarleJIeK KJIOI CBOOOIHO TI0JI3eT
BBEpX T10 3epKATBHOMY CTEKILY, HO B TIOJIOXEHMU BHU3 TOJIOBOM Cpasy yT-
pauMBaeT LIENKOCTh. B rIepBoM ciIydae MEHUCKU KarleJleK pacTATMBalOTCA
Y CWIBI ITOBEPXHOCTHOIO HATSDKEHVSI BO3PACTaloT; B OGpaTHOM [OJI0Xe-
HUM TI0BEPXHOCTHOE HATSXKEHUE COKpALIAeTCsl U KIIOI COCKANIb3bIBACT
BHU3, KaK Ha KOHbKaX.

Pa3sHo06pasuio 06pasa XXU3HI HaCEKOMBIX M OCBOCHHBIX UMM Cpel
OBUTAHWSI COOTBETCTBYET pasHooGpasye KoHeyHocTel (cM. puc. 34). Ha-
IpUMep, PACIIMPEHHEBIE U YIUTOILEHHbIE NIepefHiie HOTH XXyKOB-HaBO3HU~
KOB, JIMYMHOK NEBYMX LKA WIX MEIBEIOK IPUCIIOCOBIEHB! K KOTIAHUIO
U UMEHYIOTCA KonaTebHbiMU. [Ipr 9TOM Yy POIOIIMXCS B PBIXJIOHN 3eMIIe
MeIBENIOK OCHOBaHME JIAITKY JIPWWISHSIETCA K OCHOBaHUIO TOJIEHH, UMEI0-
11e}t BLICTYIIAOIIME 3yOLBl. DTa KOHCTPYKLIMS QYHKIIMOHMPYET HAIlOX0-
6Vie CEHOKOCWIIKY WY MAIIMEKY IJIS CTPYDKKU BOJIOC: TOHKUI KOPELIOK
WM cTeleNb PacTeHHs, YIEMIIeHHbI MeX Ty 3y61iaMU TOJIEHH, JIETKO Cpe-

nyn

Puc. 36. Konnesoll WwieHnK Janku (Npeiiankh) ¥ HACEKOMbIX
(no IIBansuay, 1949):

K02 — KOTOTKM; nya — IYyJLBUIUIbL; 9MAn — SMIIOAUYM
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3aeTcd  Bpallamolleics Jarkom.
MoliHOe pasBUTHE 3aJHUX HOI Y
. Ky3HEUYMKOB WJIM capaH4yu COOTBET-
CTBYET CIIOCODHOCTH K IIPbDKKAM, ¥
[TO9TOMY MX KOHEYHOCTH Ha3hIBAIOT
npeiratenbHeIMM. ClefyeT Takxke
YITOMSIHYTB CIIeLMATU31POBAHHEIE
Puc. m3“7 . ‘1‘;‘;%‘.‘;:":?%‘;2’:;:? ‘gfg;ﬂe‘!- XBaTareJIbHble KOHEYHOCTH 60ro-
1 B ¥ MOJIOB, HEKOTOPBIX CETUATOKPBLIBIX
Rhodnius p "”‘i‘;‘i;)?" IHzanpiy, ¥ KJIOIOB, IUTABATebHbIE HOTH
: ' BOIHBIX XYKOB U KJIOTIOB, IPULIETI-
A D e mortockon  fyaon  Hble HOTH [1aDA3UTOB, COOMpATE/Tb-
TIOBEPXHOCTBIO CyGCTaTa Hble — ITUel 1 [uMenei, Npsanuib-
HEle — 3MOuii. CyllecTBYIOT U [py-
I'Me TUITH HOT, 0COGEHHOCTH KOTOPBIX OTPaKeHbI B Ha3BaHUAX. OIHAKO
HayboIee XapaKTepHBI U HACEKOMBIX OObIKHOBEHHbIE XOIMIIBHBIE HIIU
GeraTebHbIe HOIY, CBOMCTBEHHBIE MyXaM, TapakaHaM, XyXeuuaM 1 ap.
KOHEYHOCTH 3TOTO THIIa 06eCIeYrBAaIOT NIEPEMELLIEHE HACEKOMBIX T10
cyle, MHOTa Ha 60JIbLIMe PACCTOSHUS.

BUOOWU3MEHEHUSA TPYAHOIO OTAENA

Crienmatu3alys KOHEYHOCTeM, 0COOEHHO B CBA3HU C COBEPILIEHCTBO-
BaHVeM IT0JIeTa, OOYCIIOBIUBAET PaUKaIbHbIE IPe0Opa3soBaHMUA IPYIHO-
ro otaena. Y BECHSHOK U JIPYTUX HACEKOMBIX C BECbMa HeCOBEpIIEHHBIM
TIOJIETOM CTPOEHHME IPYIU COOTBETCTBYET CXEME, IIPUBEICHHON Ha PUCYH-
Ke 26. OmMHAKOBOE y4acTye B II0JIeTe 00eyX Nap KpblIbeB He TpeGyeT
Iuddepe ALY CPEIHETPYIM U 33 IHETPYIM, 2 OTHOCUTENLHO Caboe
pa3BUTHE KPBUIOBBIX MBILIL COMMXKAET CTPOEHUE STUX CETMEHTOB CO
CTpOEHHEM JIMILEHHOMN KPBUIbeB IIEPEIHErPYaM, HO 9TO PE3KO MEHSAETCH,
KOTIa Be[yIIMMM CTAHOBSTCS NEpeNHUE KPbUIbA, & 3aHKUE ITOCTENIEHHO
PenyLMpYIOTCS.

V yelryexpbUIBIX ¥ IBYKPBUIBIX M3-32 MOLIHOIO Pa3BUTUS MBILUL I1e-
peHUX KPLUIbeB CPeTHErPyIb CTAHOBUTCA HAKO0JIee KPYITHBIM CeTMeH-
TOM IPYIHOrO OTIEJa, a 3aOHETPYlb, ¥ OCOGEHHO MepeHerpyab, COOTBET-
CTBEHHO coKpaniarorcs (puc. 38, 39). BosHuxarolwas mpu 3ToM HeobXonu-
MOCTb B IPUKpEIUIEHHH Bee Goiee PasBUTOM MyCKY/IaTyphl TpebyeT pasBu-
TUS CTPYKTYD BHYTpeHHero ckeneta. CTepHUTH (GOPMUPYIOT BechMa
MOILHEBIE QYPKM M YACTMYHO BBOPAYUBAKOTCH BHYTPh CEIMEHTa, UTO, B
CBOIO 0Yepe/lb, IIPUBOIUT K CONVIKEHMIO Ta3UKOB HOT Y CpeIHel JIMHUM
tena. [locnenHue, Harrpumep, y 6a6oueK-I1apyCHUKOB CIMBAIOTCS C TLIeH~
putamu (puc. 40). BXozs B cOCTaB CTEHKM Tejla CerMEHTa U yTpauuBas
TOIBYDKHOCTD, Ta3UKM CPEHUX HOT YTPauyUBaloT II0TPEOHOCTL B 06CITY-
XUBAIOUIMX UX MBIIILIAX, ¥ OHU IIEPEKITI0YAtOTCA Ha 06eCcTIeYeH e IBIXKeE-
HUS KPbUIBEB.

CXOZIHbIE NPeo6pa3oBaHUS UCIIBITEIBAIOT KPBUIOHOCHbBIE CErMEHTEI
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ckmall -~
Puc. 38. Tepruts! rpyoHbIX cerMenToB Puc. 39. I'pynHoit oTxen NBYKPELIOro
geyekpsuiblx (no II¥samsugy, 1949): (mo Romoser, 1981):
ck I, ckma IT— CKYTYM M CKYTEJLTYM BTOPOTO - €K — CKYTYM; ckm.a— CKYTEJUIYM CpeIHEerpyIy;
CerMeHTA IPYAH; # — HOTYM [epeIHerpyIu He — KYHOKRIBLIE; InC — SIUCTEPHA; InM ~—

SIIMMEpA; m3 — Ta3uKH HOT

BBICIIMX TIEPEIIOHYATOKPBUTLIX (pUc. 41), OOHAKO UX Ta3UKM OCTAIOTCH
cBOGOAHBIMU. Boree Toro, KOHEYHOCTH IIEPBOIo IPYAHOIO CerMeHTa Hapsi-
Iy C TUIeApUTaMU BBEIXOIAT 32 IPEeAEIIbl IPYIY ¥ GYHKIIMOHAIEHO 00BN -
HSIOTCH C TOJIOBOM. D10 co3flaeT ellie HONBLUYIO0 CBODOILY IBUXEHUM KO-
HEeYHOCTe, UTO UMEET BAXXHOE 3HAYEHUE TIpH TIOCTPOHKe coT U rHesl. Ta-
KUM 06pa3oM, B TPYIHOM OTIENe BBICUINX MEepeTIOHYaTOKPEUILIX OT Iepe-
THETPYON OCTaeTcs UL TEPTUT, HO 3aTO CO CTOPOHBI Oplollika B ero
COCTaB BXOIWT e€lle OJAMH IOIIOJIHUTENBbHBIA CEeIrMEHT — IIPOIIofeyM

byp

cmep.ep

Puc. 40. DiemMeHTs! KOHCTPYKIMH CpeHerpyxHoro cerMenTa
6abouku-napycuuka (mo IIBameway, 1949):

cmep. 2p — CTEpHAIBHBIY TpebeHs; dyp — hypKa; 51¢ — IUCTEPHA; IMM —
SMUMeEpa; M3 — Ta3MK; na. 2p — IUIeBPAILHEIA I'pebeHn
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Puc. 41. T'pynsoit oTien MeJOHOCHOH Puc. 42. T'pynnoit oTaen ocbl-lIepins.
myensl (o IlIsanBuay, 1949): OGo3HaYeHnd Te JKe, YTO Ha puc. 38,

npnd — npornoneyM; II 6p — BTOPO CETMEHT 40, 41 (no IlIzanmiray, 1349)

OprolLKa; cmb — crebeneK; ck — CKYTYM; ckma —
CKYTEJUTYM

Puc. 43. I'pynsoil oTnen KecTKOKpbI- Puc. 44. Tpymuoit oTuex mpAMOKpHLIO-
Joro. OGo3nayeHns Te ke, UT0 Ha ro. OGo3HaYeHHs Te e, 9T0 Ha pHC. 26
puc. 26 (no IIsansuyy, 1949) (no IIIBanBugy, 1949)

Puc. 45. I'pyxuoit otmen
cTpexo3bl. OG03HAUEHHA Te IKe,
qT10 Ha puc.26 (no IlIsansuyy,

1949)




(propodeum). BMecTe ¢ TeM, Hanlp¥Mep, Y IEPIUHS Ppparma ocTHOTyMa
CpeIHErpyaU TepsieT CBS3b C NOBEPXHOCTBIO U, ITOIPYXasich MIyGOKO
BHYTpb CETMEHTa, 06eCIIeYrBAET OIIOPY CHJIBHO Pa3BUTHIM MBILLILIAM Iiepe-
JTHUX KPBLIbEB (pHC. 42).

Y mpencraButeiei OTpsIIOB BeePOKPBUIBIX, XKECTKOKPBUIBIX (pHC. 43) U
TIPSIMOKPBUIBIX (PHC. 44) B CBSI3U C JIEPEXOIOM OCHOBHOM (DYHKIIMY K 3a(-
HMM KpBUIbAM IIpeobazaroliiee pasBUTHeE ITOJYYII TPETUM IPYIHOH cer-
MEHT.

WHoe cTpoeHue IPYIHOTO OTAENa HA6JII0IaeTCsl Y CTPeKo3, Co4yeTalo-
ILIMX OBLIYIO IPYMUTUBHOCTh OPTaHU3ALUHM C ITPEBOCXOMHBIMU TETHHIMU
KayecTBaMM, [TO3BOJISIIOIIMMY UM COIIEPHUYATH JaXe C BBICILIMMMU ABY-
KPBUIBIMM Y TTepelIoHYaTOKPBUTBIMU. KpPEUIOHOCHbIE CEIMEHTBI CTPEKO3
TIpeCTaBIeHbI TUIIEPTPOGUPOBAHHBIMU IUIEAPUTAMH (PUC. 45), U HBIDKE-
HUSI MIX KPBUIbEB B OTIIMYKE OT BCEX APYTHX HACEKOMBIX 0GECIIeYMBAIOTCS
MBIILIIAMY IIpSMOTo AefcTBISL. HenocpeIcTBeHHO CBS3aHHBIE C KPBUIOBBI-
MU TDTACTMHKAMY, 3TY MBILILIEL IPUAAOT MX JBIKEHMSM 0COOYIO CUILY, a
M3BECTHAs HE3aBMCHMOCTD B paboTe TIepeTHUX U 3aJHMX KPbUIbeB 00yC-
JIOBNMBAET MAHEBPEHHOCTh II0JIETa, 10 CKOPOCTH KOTOPOTO MHOTME KpYII-
HBIE CTPEKO3bl IPEBOCXOMIAT JaXe IIPOHOCAIIMXCS I1yJIel OpakHUKOB 1
CJIETIHEN.

BPIOWIKO U EFO NMPUBATKU

BpIOILIKO HACEKOMBIX COCTOUT U3 060COBIIEHHBIX CErMEHTOB, KOTOPEIE
HE MMEIOT Pa3BUTHIX HOT U JIOKOMOTOPHOM MYCKYJIaTyphl, CPaBHUTEIHHO
OIHOOGDA3HbI X MaJIO BUAOU3MeHEHbL. VX TEpIUTEL M CTEPHUTHI CBA3aHbI
MeXIy CoGOoi rMOKOM IUTeVpatbHOM MeMOpaHO! ¢ HEMHOIOYUCIEHHBIMK
CKJIEPUTAMMU 1 CETMEHTAPHO PACTIONIOXEHHBIMU OTBEPCTIAMM IbIXaJEN —
cturM (cM. puc. 3). Craboe pasBUTUE TUIEUPUTOB COOTBETCTBYET HEPA3BH-
TOCTH TIPUIATKOB.

Y NPUMUTUBHEIX GOPM B COCTaB GPIOLIKA BXOIAT He MeHee 11 cerMeH-
TOB, HO Y GOJIBIIMHCTBA HACEKOMBIX HEKOTOPBIE U3 HUX, Yallle BCETO Ca-
Mble 3aH1e, PeNyLIMPYIOTCA WM BBOPAUMBAIOTCS BHYTP Tena. SABIssICh
CPeOTOYMEM BereTaTUBHBIX GYHKIIMHA U OTIIPABJICHUH, OPIOILIKO, OOBIYHO
WWIMHIPUYECKOE WV BePETEHOBUAHOE, HEPEIKO CTAHOBUTCA YIUIOLIEH-
HbIM WIY OKPYIJIBIM; Y HEKOTOPBIX TEPMUTOB U MypaBbeB (TaK Ha3blBae-
MBIX MeIOBBIX 60YeK), HAaKalIMBAIOLIUX B CBOEM Tele Pe3epBbl I
BCKapM/IMBAHUS JPYTHX WIEHOB CEMbHU, GPIOIIKO 3HAUMTEIIBHO PACTATH-
BaeTCs M II0 pasMepaM HaMHOIO IIPEBOCXONUT IpPYT¥e OTHENBI Tejla
(pHc. 46). Y XYKOB-KOPOEI0B GPIOILIKO CHIPHO YKOPauMBaCTCH, npuobpe-
Tasl BUI, YCEUEHHOro KoHyca (pHc. 47); y MeBYMX LKA 1 NOJEHOK OHO
TpeoOpa3yeTcss COOTBETCTBEHHO B ITYCTOTE/IBII pe30HATOP 3BYKOB U CBOC-
06pasybIit aspoctaT. HaroMHUM, YTO Y YACTU ITe€PEITOHIaTOKPBUIBIX (y
Apocrita) epBbIii CeTMEHT GPIOLIKA — MPOIIOAEYM BXOIUT B COCTAB IDYIH,
a BTOpO#1 (y MypaBbeB — BTOPOIt U TPETUI) 06pasyeT TOHKuUM creberex.
DroT cTe6elieK 00ecedrBaeT ITOABIDKHOCTD OPIOLIKa 1 BO3MOXHOCTh Ha-
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Puc. 46. Pasnyroe Gpiomiko MypaBbsi
Anergates (no IllBansuuy, 1949)

Puc. 47. Kopoexn-3a6010HHEK
(mo IIBansmay, 1949)

HECEHMS YKOJIOB PACIIONOXEHHBIM Ha €ro KOHIIE XaJIOM WIU SIHLEeKIaIoM.
Ha BocbMOM U IEBATOM CETMEHTaX COCPEIOTOUEHBI TTOJIOBBIE TIPUIATKH,
MTO3TOMY YKa3aHHbIE CETMEHTHI Ha3bIBAIOTCS TEHUTATBHBIMM, @ PAcIiofIo-
JKEHHBIE BIIEPEIN Y TT033I1 HUX — COOTBETCTBEHHO IIPEreHUTATBHBIMU 1
MTOCTTEHUTAIBHBIMU (CM. pHUC. 3).

IpunaTku 6pro1IKa y MOAABISIOLIEro GONBIIMHCTBA HACEKOMBIX PYIM-
MEHTapHBI WM CUJILHO BUJOM3MEHEHBI, HO Y MHOTOHOXEK U GJIM3KUX K
HUM (OpM OGPIOLITHBIE CETMEHTHI MMEIOT Pa3BUThIE KOHEUHOCTH, CXOIHBIE C
KOHEYHOCTSIMY TPYIHOTO OTAENA.

Y npencraBuTeneit oTpsana 6eccsKkoBeIX (Protura) Ha Tpex mepBhIX
CerMeHTaX OpIOIUKa paCITONOXEHBl KOPOTKUE IBYYIEHUKOBbLIE HOIU
(puc. 48). x coOTBETCTBME KOHEYHOCTSIM IPYIHOTO OTIENa M YeIIOCTIM
He BBI3BIBAET COMHEHUS. Y ILIETUHOXBOCTOK — UCTHHHEIX IIEPBUYHOGECK-
DBUIBIX HACEKOMBIX — Ha BCeX IPETeHUTAIBHBIX CETMEHTaX UMEIOTCSI CBO-
eobpasHble IPUNATKY, COCTOSIINE U3 OCHOBAHUS, KOPOTKOTO rpUdesbKa
(stylus) ¥ IBYX BIIIUMBAIOLIMXCS MY3bIPLKOB (pUc. 49), MO-BUIUMOMY,

_cmep
ms
ny3 epgp nys
Puc. 48. PynuMentapuble Gprommsie Puc. 49. TIpagaTky NpereHHTATLHBIX
HorH GeccsokkoBbiX (mo ITIBamBHYy, CerMeHToB GpIOMIKA MIETHHOXBOCTKH
49): (no IlTBanBugy, 1949):
m3 — Ta3uK; ny3 — BIIAYUBAIOLIMICS ITy3BIpEK cmep — CTEPHUT; 2pgh — rpudpenex; nys —

BITAYUBAIOLIHUECH ITY3BIPEKH
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COOTBETCTBYIOLIMX JIBYM BETBSIM KOHEUHOCTH PAKOOOPa3HBIX. ¥ OIU3KUX
K MHOTOHOXKAaM HOTOXBOCTOK 32 CUET 3TUX 00pa30BaHUil Ha IIEpBOM Cer-
MeHTe OploliKa c@opMUpoBajach OplolIHas Tpyoka — Kourtogop
(collophore) ¢ pa3mBOEHHOM MMOMYIIEYUKON Ha KOHILIE, a Ha BTOPOM CErMeH-
Te — CBOeo6pa3Had 3allellka — TeHaKynyM (tenaculum) (cM. c. 307). Ee
3yOLIBI MTpeqHa3HAYEeHBI IS GMKCAIMHU IIphIraTeIbHOM BUIKM (furca), pas-
BUBAIOLIECA Ha YeTBEPTOM cerMeHTe. IIpyu cBEIeHUM 3yOLI0B 3alleNKU
IIONOTHYTas IO 6PIOLIKO BHIKA 0CBOOOXIAETCS U ¢ CUIION yaapseT 1o
cybCTparty, IMofOpackBast TeJI0 HACEKOMOTO BEICOKO BBepX. BecbMa xapak-
TepHBI IIPUIATKY GPIOIIHEIX CETMEHTOB Y BOIHBIX IMYMHOK TTOJEHOK U
BUCIIOKPBUIOK (CM. ¢. 310,342); BBITONHSASA QYHKUMU TpaxehHbIX Xabp,
OHM MIMEIOT B ITEPUCTOPACCEUSHHBIX JIEIIECTKOB Y IIEPBBIX M WIEHUCTBIX
KOHEYHOCTE! y BTOPBIX. BO3MOXHOCTE TOMOJIOIM3aLMM 3TUX CTPYKTYP C
HACTOSIIMMU KOHEUHOCTIMM He UCKIIIOYeHa, HO TpeOyeT NOTIOIHUTENb-
HBIX 000CHOBAHWUIA.

Heo6x001MMo YITOMSHYTh 0 OPIOLIHBIX JIOKHOHOXKAX I'yCeHULl 6a6o-
YeK ¥ JIOXHOIYCEHMIL IIPUMUTUBHEIX ITepEeITOHYaTOKPEUILIX. MMea BUI
KOPOTKMX MSICUCTEIX 0OPa30BaHMi1, OHU aKTUBHO y4aCTBYIOT B IBIDKEHUM
M OBBLIYHO IIPENCTaBIIEHEl KPYITHOM CYOKOKCOH, KOPOTKUM Ta3UKOM U
CHaBXEHHOM KPIOUbSMU ITONOIIBOM (prc. 50). ¥ ryceHuL] OHM pa3BUTH! Ha
TPEThEM—ILIECTOM M IECSITOM CETMEHTAX, Y JIOXKHOI'YCEHUI — Ha BTOPOM—
BOCHMOM U JIECSTOM. DTU TIPUIATKM PAaCCMaTpUBAIOT JIMO0 KaK peayLpo-
BaHHBIE Y BUIOM3MEHEHHBIE KOHEUHOCTY OPIOLLHBIX CErMEHTOB, JIMO0 KaK
HOBOOODPa30BaHUS.

OTIENBHYIO TPYIITY COCTARISIOT IPUIATKY IOCTIEHMTAIBHBIX CETMEH -
TOB: ITapHbIe LIEPKU (Cercus), HeTapHblit XBOCTOBOM GMJIaMEHT M Tpaxei-
Hble XaOphl JUUMHOK PaBHOKPBUIBIX cTpeKoa. Llepku pa3BuBaloTCs Ha
OAVHHAIATOM CETMEHTE U Y MHOTHX IIPUMMTUBHBIX HaCEKOMBIX UMEIOT
BUI IJIMHHBIX WIEHUCTRIX HUTeH (cM. ¢. 310), HalOMUHAIOIIMX LIIETHHKO-
BUIHbIE aHTeHHEI. OIHAKO Y YXOBEPTOK Y HEKOTOPBIX BUJIOXBOCTOK OHU
TIpe0Bpa3yioTcs B CBOEOOPa3HbIE KIIENI — (OPLIENICHL. ¥ BBICIINX Hace-
KOMBIX LIEPKH OOBIYHO He pa3BUTHI. KaymalbHBIA (UIaMEHT BMECTE C
LepKaMy 00pasyeT, HalipuMep, y IIOAEHOK TpY [UIMHHEIE XBOCTOBBIE HUTH,
HO Y GOJIBIIIMHCTBA HACEKOMBIX OH PefylpYeTcs. Y JIMUNHOK CTPEKO3 OH
JaeT Hayaso JIMCTOBUIHOM TpaxeHHOH Xabpe 1 BMecTe ¢ BOKOBBIMU Kab-
paMi, pa3BUBILIMICS Ha CKJIepUTaX 6JIM3 aHATLHOIO OTBEPCTUS, obecrie-
qUBaeT JbIXaHUe STUX BOIHBIX oouTateneii. ['omoio-
TU3aLMS JAHHBIX 06pa30BaHUi ¢ cCerMEHTapHBIMU KO-
HEYHOCTSIMU BPSIZ I BO3MOXHA.

[Tepexonst X ONUCAHUIO IPUIATKOB FeHUTAIBHBIX
CEIMEHTOB, YMECTHO PACCMOTPEThH CTPOESHUE HauboJiee
IIPUMUTUBHBIX HACEKOMBIX, 4 UMEHHO IIETHHOXBOC-
TOK, UMEIOLIMX PyIMMEeHTapHbIe GPIOIIHbBIe HOIU. KX

Puc. 50. Joxnonoxka ryceauus! (no ITIsanBuyy, 1949):

nod — MONOLIBA; m3 — Ta3KK; cy6k — cybKokca




OCHOBaHUS 00pa30BaHbI IMPOKUMY IUTACTMHKAMYU — KOKCOIIOAUTAMH, K
3aIHEMY Kpalo KOTOPHIX IIPHWIEHEHE! TpUdebky (cM. puc. 49). OnHaxko
KOKCOTIOOUTEI BOCBMOTO U JIEBATOrO CETMEHTOB OTIMYAIOTCS TEM, UTO, BO-
TIePBBIX, HE UMEIOT BIITYHMBAIOILIUXCS ITOAYIIEUEK; BO-BTOPHIX, CHAOKEHBI
JUIMHHBIMA BBIPOCTAMM — TOHANO(MU3aMHU, OTXOASILUMU OT MEPETHUX
CPEAMHHBIX YIJIOB KaXXIOi TUIaCTUHKU (pUc. S1). DTU apHbIe BRIPOCTHL,
GJIM3KO ITONXOMS IpPYT K IPYTY, OOBEIUHSIOTCS B CBOEOOpa3HbIif sitLe-
KJall, MEXIY YETBIPEMS CTBOPKAMU KOTOPOIO ITPOCKANB3BIBAET OTKIIAIBI-
BaeMoe caMKoil Ai10. [oHanodu3bI caMIIOB IIETHHOXBOCTOK 60Jiee KO-
poTKHe (pHcC.52), 4eM Yy CaMOK; Ha COWIEHOBHOU MeM6paHe MeXIy
BOCBMBIM U IEBSATHIM CETMEHTAMH Y CaMLIOB (POPMUPYETCS HeNapHbIA KO-
TIYJIITUBHBIN OpraH, pasjie/IeHHbI! Ha OCHOBaHUe — (hajutobasy u Tpybua-
THI 371€aryc. B oTiuyve oT roHarnobu30B OH He TOMOJIOrMYEH KOHEYHOC-
TAM M TIpENCTaBIAeT cob0il HOBOOOpa3zoBaHue.

IIpuBeneHHas cxeMa I03BOJIAET [TOHATEH CTPOEHME GoJIee CIIeLIAaTU31 -
POBaHHBIX IIOJIOBBIX IPUIATKOB BBICIIIMX HACEKOMBIX. B yacTHOCTH, Sit-
uekan Pterygota BKIIIOYaeT Te Xe caMble CTPYKTYPBI, KOTOPhIE, OJHAKO,
HUMEHYIOTCS MHAYe: KOKCOITOAMTHI Ha3bIBAIOTCS SIMIESKIAIHBIMUY, WK OC-
HOBHBIMH, ITACTUHKAMM, & TOHAIO(U3bl — CTBOPKaMU stitliekiiana. [lep-
Bas I1apa CTBOPOK ITPUHAIEXXHUT BOCBMOMY, a BTOpas — NeBATOMY CEIMEH-
Ty. BMecre ¢ TeM 0T SiiLeKIafHO IUTACTUHKY ITOCIIEIHETO, OT €€ 3aIHEr0
Kpasi, OTXOIUT TPEThA ITapa CTBOPOK, Y BCE TPU Iaphl CTBOPOK OOBeIMH -
IoTCs B Tpy6YaThlit aifuexian. IlepBast nmapa pacnosaraercs: Haz BTOpO
IIapO¥ CTBOPOK M HEPENIKO CJIMBAETCS B HETIAPHBIM XeJ06YaThli opraH, a
TPeThsI ITapa UHOTTIA NIPeobpa3yeTcs B KPOIOLLee YCTPOUCTBO, He IIPUHUMA-
lolee yyactust B paboTe caMmoro Aiuexnana. OQHaKO y IpsSAMOKPbLIBIX
TPETBA I1apa CTBOPOK BXOJUT B COCTAB SIMLeKIaa KaK AedTeIbHbIIA KOM-
TIOHEHT ¥ BMECTE CO CTBOPKAMMU BTOPOM TIaphl COEMUHSIETCS CKOIB3SILIMM
1LIIBOM CO CTBOPKaMU IIEPBOH Maphbl.

[IpuBeneHHBI! B paboyee IOIOXKEHHE STHLIEKIIA] CBEPYKOB YITUPAETCSI
CBOMM OCTPhIM KOHIIOM B CYOCTpAT M 3aTeM 32 CUET ITOIEPEMEHHBIX ABIDKE-
HUH CTBOPOK, JIETKO CKOJIB3SILMX JIPYT OTHOCUTENBHO IPYTa, BHEAPSETCS B

cmep

Puc. 51. Siueknal meTHHOXBO- Puc. 52. KonmynamusHsle NpuIaTKH camMua
crok (no IBanuyy, 1949): mernHoxBocTkH (no IlIBansuay, 1949):
KoKcn — KOKCOTIONUTBI COOTBETCTBYIO- cmep — CTEPHUT; 20k I W zon 1] — riepBLIe U BTO-
LIMX CETMEHTOB; 2pg) — rpUQENBKH,; Pble rOHanoMu3k! COOTBETCTBEHHO; 0 — 3JIearyc;

201 | — repBhIH roHanogus 6 — danobasa; zpgh — rpudensKu
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Puc. 53. filneknan ceepika (mo Puc. 54. XKano nyennt (mo Weber,
IlIBansuuy, 1949): 1966):

¢p — (pparMa_NEBSTOTO CEerMEHTa GPIOLIKa; A.nal, n ne Il —nepsas u Bropas siue-
#.nal, a.nall—1nepBble ¥ BTOpHIE fliLe- KNagHele IUIaCTHHKM; 4. cme I, 2. cme 1,
KIanHble IWTACTMHKY; 2, cmé I, 5. cme 1T — 2. cme IIT— nepBas, BTOpasg M TpeThs AM-

TIEpBast Y1 TpeThs CTBOPKH SHLEKTaa UEKJIaIHBIE CTBOPKY; mp2 [X — TepruT ness-

TOrO CerMeHTa GprollKa

€ro TIyOUHY. DTU ABWDKEHUS 00eCITIeUnBAIOTCA MBILILAMY STHLIEKIIA THEIX
TUIACTHHOK, TIPUYEM II€PBasd U3 HUX UMeeT TPEYTONBHYIO (GOPMY U TUOKO
CBA3aHa CBOE BEPUIMHOMN C COOTBETCTBYIOUIEH CTBOPKOI (puc. 53). Kaya-
FICh Ha COWIEHeHMH C (pparmoit Teprura JeBATOTO CETMEHTa, OHa YIIHPAETCs
BEPXHUM YIJIOM BO BTOPYIO STAIEKITANHYIO TUTACTHHKY ¥ Yepe3 COOTBETCTBY-
IOIIEE COWIEHEHHME ITPUBOIUT €6 B IBICKeHue. I1py 3ToM HauWHaeT IBUraTh-
CsI M CBA3AHHAS ¢ Hell TpeThs AifuexnanHas cTBopka. JBUrasch BO B3aMMEO
TIPOTUBOTIOIOXKHBIX HAITPARNTEHMAX, 00€ ITaphbl CTBOPOK IPOTAIKMBAIOT BhI-
Xopsllee U3 ARLIEBOIOB SLIO N0 HAIIPaBJIEHMIO K BEPIIMHE STALEKTaNa.
ARLexian capaHYOBBIX, COXpaHsS OBLIUM TUTAH CTPOSHHMS, CTAHOBUTCH
OpYIMEM KOTIaHMs 3¢MJIM. Ero 0CHOBY COCTaBISIOT KOPOTKYE, U3OTHYTHIE B
BUIE KPIOYREB IIEPBAst Y TPEThs TAPBI CTBOPOK, TOTAA KaK BTOpas Iapa
CTBODOK HEBEJIMKA M TIOMelaercs MexXay HUMU. CIBHrast ¥ pasIBHUIas
CTBODKM, CaMKa CapaH4H IPOKIabIBAET IIYOOKME XOIBI JaXe B TBEPAOM
TPYHTE; TIPH 5TOM €€ OPIOLIKO PaCTATUBACTCS, YBETMYMBAACH B ITHHY B 2—
3 paza (1o 10 cm). Takim 06pasoM, OTKIAIEIBAEMBIE €10 SI1[A OKA3LBAIOTCS
TIOrPeGEHHBIMU B I104BE, & BELIEIIAIOLIMICS CEKPET 06PasyeT BOKPYT HUX
TUIOTHYYO KYOBILUKY € 3aTBEPIEBAIOLIMMM, KaK IIEMEHT, CTEHKAMU.
CXOIHbIM 06Pa30M YCTPOCHBI AMLIEKAbI MHOIMX JPYTHX HACEKOMBIX:
TapaKaHOB, KJIOIIOB, MK 1 IIepelIOHYaTOKPLUIBIX. Y POTOXBOCTOR M ITH-
JIVIIBUIMKOB, OTKJIAIbIBAIOIMX SIHIa B CTOJb TBEpAble CYOCTpaThl, KaKk
JpEBECYHA, ANLEKIaHbIE CTBOPKA CHAGXEHb! PEOPBILIKAMM Y 3y6LIAMHY,
YTO ITO3BOJIIET UM PAbOTATh B KauecTBe IV M HAIWIBHUKOB. CBOEOGpas-
HBI TALIEKIIaIbl HAe3HMKOB, BO MHOTO pas3 MIPEBOCXOISLILME [UIMHY TeJa, 1
yTpaTuBLIee CBOIO (DYHKIIMIO XKaJIO OC, T4el, umMeneil. Tak, y MeDOHOCHOM
IT9eNIBl SHIeKITaHbIe TNIACTHHKY, UMEHYEMBIE TPEYTOBHOM 1 ITPOIOJITo-
BaTOM, CBSI3aHBI [IOCPEACTBOM COUIEHEHU M APYT C IPYTOM M ¢ TEPTUTOM
HeBATOTO cerMeHTa (puc. 54). CoBeplurasi KauaHusl, OHM 06eCTIeUnBAIOT
CKOJIbXXEHUE CTBOPOK IPYT OTHOCUTENBHO Apyra. CTBOPKHU TpeThelt Taphl
BBITTOJTHAIOT POJIb HOXEH M HEMOCPENCTBEHHO Iepe]l HaHeCeHHEeM YKONa
OTribaloTCs BBepX, 06HaXasd Xamo. CTBOPKU BTOPOY NMaphl paclIMpe s ¥
OCHOBaHMS! B 6apabaH WM JIYKOBULY, BHYTPH KOTOPO#, KaK IOpIeHb Ha-
coCa, IMEPEMELLIAOTCST OTPOCTKU CTBOPOK I1epBO¥ Maphl. CBSI3aHHEBIE ¢ pe-
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uep 3epBYapOM AII0BUTOM XeJe3bl, ITH CTPYKTY-

Pl COEUCTBYIOT HarHETAHUIO ANa B MECTO

S.an yKOJIa, a MeJIK¥e 3a3yOpYHKY CTBOPOK 06ec-

39 [leYUBAIOT YIIyGaeHue U GUKCALUIO Xala B

94 KodKe XepTBbL. BMecTe ¢ TeM 3Ti 3a3yOPHHKU

He [I03BOJISIOT ITYesNe BBITALUMTL XKalo K3

KOXU; GyIy4HM CITyTHYTOH, OHa PaccTaeTcs co

CBOMM OpYXHeM U TMGHET. BeIpBaHHOE ITpU

/6 nap ITOM KAJIO COXPAHSIET CBI3b C OTOPBAHHBIMU

¢ BMECTE C HUM pe3epBYapoM SIIOBUTOM XKee3nl
Puc. 55. Cxema cTpoenus W TaHTJIMEM GP}OH.[HOﬂ HepBHOﬁ HEIOYKH.
KONYJIATHBHBIX NPHIATKOB VIMeHHO 1To3TOMY XKaJl0, JaXKe 0TOPBAaHHOE OT
camua (“109 41911}”“""“3” TeJla, MPOAOJIKAET YIVIYONAThCA B PaHKY U
) BIIPBICKUBATH HOBBIE MOPLMY sfa. B ommyue

4ep — UEPKH; aM — AHANBHOE OT- QT [TYEJl OChI HE PACCTAIOTCSI CO CBOMM XaJIOM,

O e e JIMLIEHHBIM 3a3yGPHHOK. OCOGEHHO OMaCHEI
11010808 OTBEpCTHE JUIS YeloBeKa KpYIHbIE OCHI — LIEPIIHH,

CWILHBIHA 1 KOTOPBIX MOXKET TIPUBECTH K T~
XeJoMy OTpaBlIeHMI0. TakuMm 06pa3oM, IRLIEKTAs!, IBJISAICh IPOU3BOLI-
HBIMM KOHEYHOCTe ) GPIOLIHBIX CETMEHTOB, UCIIOMHAIOT QYHKUMM, JacTo
He CBS3aHHbIE HETOCPENCTBEHHO C OTKIANIKOM AMILL.

CrpoeHue KOITYIATHBHBIX OPTaHOB CAMIIOB HaCEKOMBIX BEIBOMMTCS M3
JICXOTHOTO COCTOSIHMS 1ETMHOXBOCTOK. PacronoxeHHsI! Ha amiodase
searyc Npuo6peTaeT y BBICIIMX HACEKOMBIX pasHble (POPMbI, UTO YacTo
MICITONB3YeTCd B CUCTEMATUKE JUISL TUCKPMMUHAIMHM BUIOB. [IpuuneneH-
Hble ¢ IBYX CTOPOH K (auto6ase JIonacTy napamep (puc. 55), No-BUIAMMO-
MY, TOMOJIOTMYHEBI TPETBUM STALIEKTAIHBIM CTBOPKAM. DTU CTPYKTYphI 06-
pasyIoT GAIUUYECKYIO IPYIIITY IIPUIATKOB, OKPYXEHHYIO KOMIIOHEHTaMU
nepuaLMuecKoit rpynnsl. CocTapleHHbIe TIPOM3BOJHBIMY JIEBATOIO
GPIOLIHOTO CETMEHTa — LIMPOKMMMU JIOTIACTAMY BaJlbB — OHU COOTBET-
CTBYIOT IpricheibKaM KOKCOIIOLUTOB.

ITpuBenenHas cxeMa CTPOCHMSI ITOIBEPraeTcsl SHAYMTeTbHbIM MOIM(HU-
KalysIM, IIpuyYeM 0COOEHHO Pe3KUe M3MEHEHUS UCTIBITHIBAKOT I10JIOBLIE
CEIrMEHTHI CaMIIOB JBYKPBUIBLX. Hepe Ko OHM cTaHOBATCA aCUMMETPHY-
HBIMH WIM [I0BOPAYyMBAKOTCSI BOKPYT TIPOAONBHOM ocy Tesa Ha 180—360°,
TaK YTO CTEPHUTHL MOTYT OKA3aThCA CBEPXY, 4 TEPTUTHI — CHU3Y MM 32~
HATH HE CBOWCTBEHHBIE UM OGOKOBBIE ITOJOXKESHU.

NOKPOBbI TENA U UX NPON3BOJHbIE

ITokpoBBI HACEKOMBIX 00JIaJAt0T Pa3IMYHBIMU CBOMCTBAMM, KOTOpPhIE
I103BOJISTIOT MM HapsIIy © OITOPHOM (MexaHuecKoi) hyHKIMeN HapyKHO-
L0 CKeJI€Ta BBITOJHSATD M APYTHe CIOXKHEBIE GYHKIMY. OCOGEHHO BaXKHbI
ux 6apbepHble CBOMCTBA, PETYJIUPYIOLIME B3aMMOJEHCTBIE OPraHM3Ma C
BHEIIHKMM MHPOM U 0GeCleduBaIOLIHe IIOCTOSHCTBO ero COGCTBEHHOM
BHYTpeHHel cpenl. [ToKpOBBI CIYKAT TAKKE HOCUTEISIMU OKpacKy Tesa,
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MECTOM OTJIOXEHUSA PE3EPBHBIX M HEKOTOPHIX KOHEYHBIX IIPOIYKTOB MeTa-
60oM3Ma, CPeIOTOUMEM PELIENITOPOB U XKEJNE3.

OcHOBY ITOKPOBOB COCTaBJISIET TUIIOAEpMa — OJHOCTONHBIA SIUTEIIHIA,
TIOAOCTIAHHBIN U3HYTPM 6a3aIbHOM MEMOPaHOM M ITOKPHITHIN CHAPYXU
KYTUKYIO# (pHc. 56). beccTpykTypHas 6asanbHas MeMGpaHa CeKpeTHUpY-
€TCSI reMOLIMTaMU — KJIETKaMU «KPOBU» HACEKOMBIX U COCTOMT IVIABHBLIM
00pa3oM U3 MyKoIloJucaxapunoB. KireTku ruroaepMel OqHOSIEPHE,
HUMEIOT Ha IIOBEPXHOCTHM MHOTOYUCIEHHEIE MUKPOBOPCHHKY U HEPEIKO
Npeo6pa3yroTcs IM60 B SHOLMTHI — KPYITHBIE CEKPETUPYIOLIME KIIETKHY,
J160 B KOMIIOHEHTBI TUITOAEPMATIBHBIX XKeJle3, IUOO B CEHCUIUILI — pas-
HOOOpa3HbIE BOJIOCKH U LIETUHKH, CTOJIb XapaKTepHBIe g BHELIHErO 06-
JIMKa HaCEKOMBIX.

BrinengeMas TUIogepMoit KyTUKYJa — OTHOCHTEIBHO KOCHOE, He
HMeIolIee COOCTBEHHOIO MeTaboIu3Ma 06pa3oBaHue, TIPOHM3aHHOE MHO-
TOYHCIEHHBIMY JIOPOBLIMU KaHATIaMU. DTU KaHANbI, OTXOISIHME OT Kile-
TOK, OOECIIEYNBAIOT TPAHCIIOPT BEIECTB IIPH CEKPELIMM OTIEIBHBIX CIIOEB
KYTHUKYJIBL Y IIPU pereHepaiy ITIOKPOBOB.

OGBIYHO KYTMKYJIa COCTOUT U3 ABYX CIOEB: IIPOKYTHKYIILI Y BIMKYTH-
KYJIbI, KOTOpBIE 00ECTIEYMBAIOT €€ IPOYHOCTh U SJIACTHYHOCTD, a TAKKE
XUMHUYECKYIO CTOMKOCTb Y HEIIPOHULIAEMOCTD. ¥ BOJIHBIX M ITIOYBOOGHTA-
IOWIMX (POPM SMUKYTUKYJIA pa3BUTA ¢1abo WIM OTCYTCTBYET, HO Y OBUTAaTe-
JIeW Ha3eMHOM cpellbl OHA OTIIMYaeTcs CIoXHeei tuddepeHImaei.
ITpoKyTHKyIa B XUMUYECKOM OTHOLIEHMH IIPEeICTaBIeHa CBI3aHHBIM C
GeJIKaMU XUTMHOM — BBICOKOMOJIEKYISIPHEIM a30TCOAEPXKAILIMM ITOIMCa-
XapuaoM (rmou-N-aLeTu1-o-III0KO3aMUH), GIU3KUM TI0 CTPYKTYpe K
IJIMKOTEHY U Leiutionoae (puc. 57).

HepacTBopuMEIit HY B Boje, HU
B 11[€JI0Yax, HU B OPTaHUYECKUX pa-
CTBOPUTENAX XUTUH pasfaraeTcs B
KpPEeIKUX HEOPraHUYECKUX KUCIIO-
Tax ¥ NP JUTUTEIBHOM HarpeBaHUHU
C eIKMM KaJl1 YaCTMYHO I1peobpasy-
ercst B xuto3ad. [locnenuit B mpu-
CYTCTBUU CJIaBGBIX PAcTBOPOB cep-
HOJ KMCJIOTHI 1aeT (DMOJIETOBOE 0K~
pauIuBaHye ¢ HOI0M, YTO UCIIONb-
3yeTcs KaK KayecTBEHHas peakius
Ha XuTUH. B opraHusmMe HacexoMo-
IO XUTUH CUHTE3UPYETCSI, ITO-BUIU-
MOMY, Y3 IIIOKO3BI ¥ pa3jaracTcs B
TIpYPOLIE ML HEMHOTOUMCIEHHEI~

MU BUIaMU OakTepuit U IpuOOB,
BBIIEIFIOLIMX (PEPMEHT XUTHHAZY.
BomopacTBopuMBIE  dpaKIuu
0eJIKOB KyTUKYJIbI, Ha3BaHHBIE apT-
pPOIIOOMHOM, 00pa3yloT BMeCTe C
XUTUHOM OCHOBHOM IJIIOKOIIPOTEU-

Puc. 56. TToKpoBH Tella HaCEKOMbIX
(no Gillot, 1980; IIIBansuyy, 1949):

2un — KIETKU THUIIOJEPMBI; 3HOK — SHIOKYTHU-

KYJa; 9K3K -— DKIOKYTHKYJIA; 31K — SITUKYTHUKY-

J1a; 4. 604 — YYBCTBUTESLHBIA BOJIOCOK; 6a3. M —

6asasibHasl MeMOpaHa; ocen. ka — XeJle3ucTas
KJIeTKa
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Puc. 57. Crpykrypnas opMyna moJu-N-aueTui-o-rIoKo3aMHHa

JIOBBI KOMILTEKC. M3 HepacTBOPMMBIX B BoZie (ppakuuit Haubonee cBoe-
06paseH 6eJIoK — PEe3kIINH, HaKaIUTMBAIOLIMICs B HanboIiee SIaCTHYHBIX
yJacTKax IIOKPOBOB, HAI[PUMED B MECTAX COWICHEHUS KPBUIBEB C TEJIOM.
Hapsry ¢ XUTHHOM, COCTABIIIOLIMM [0 TTOJIOBUHBI CYXOH MacChl KyTHKY-
JIBI, ¥ OENIKAMH B €€ COCTAB BXOMAT JIMITU/BI, IIPOU3BOAHBIE QeHona, pep-
MEHTHI ¥ HeGOJIBILIOE KOJTUYECTBO MIHEPATBHBIX COEMHEHMIA.

TTpoKyTHKY/Ia HACEKOMBIX OOLIYHO MOAPa3aeIIeTCd Ha 9K30- U SHIIO-
kyTuKyny. [loceqHsis anacTuyHa 1 po3payHa. OHa o6pazoBaHa ToHYa -
MMM CIOSIMM, TepeKphIBalollyecs GUOPUIIBI KOTOPBIX MPUIAIOT ei
TIPOYHOCTh ¥ TMGKOCTb. BHYTpY SHIOKYTUKYJIBl MOTYT GBITh IIOJIOCTH,

YacCeyeHHbIE OTTOPHBIMHU GaJIKaMy, NeperopoJKaMy U KONOHKaMHU. DK30-
YTHKYJIa YCTYIIeT [0 TOJILKHE SHIOKYTHKYJIE M OCOBEHHO IpoyHa. B
JecTaX COWICHEHMI OHA CUJIBHO YTOHYEHA WJIM COBCEM peayUUpyeTCs.
Oco6ble CBOMCTBA 9K30KYTUKYJIbI OIIPELEIISIOTCA IEPEXOIOM ee Bonopa-
CTBOPUMBIX 6€JIKOB (apTPOTIOIMHOB) B HEPACTBOPMMbIE CKIIEPOTUHbL. Ta-
KOTO pojia CKIepOTU3aLMsl, CPaBHUMAs C TEXHOJIOTMYECKUM ITPOLIECCOM
RyO/eHMS KOX, OCYILECTBISETCS P y4aCTHM TPOU3BOAHBIX (peHoNa U
PETYJIMPYETCsI CIIELIMATBHBIM TOPMOHOM — GYPCUKOHOM, BBIIETISIOLIMMCS
B ITOCTIETHMX TaHIJIMSIX OPIOLUHOM HEPBHOU LIEITOYKM.

VY HEKOTOPBIX HACEKOMBIX MMEETCS TAKKE TIEPEXOIHBIN CIION — Me30-
KYTHKYJa C MEHBLIMM COIepXKaHUeM CKIEpPOTHHOB, U cnoyf Ilmuara —
y3Kasl [I0710cKa aMOpGhHOM, CBEXEBBIIEIEHHOM U elle He CTabWIM3POBaH-
HOIt SHIOKYTUKYJIHI (pUc. 58).

B copMUPOBAHHOM COCTOSIHUM KyTHKYJIa He TOJBKO [POYHA, HO U
MaJIO [IPOHMLIAEMA TSt BOIBL. DTO ee CBOMCTBO IIpUOGpeTaeT 0cob0oe 3Haye-
HHYeE IJIS1 CYXOITyTHBIX HACEKOMBIX, UCTIBITHIBAIOIIMX M3-32 MaJIbIX pa3Me-
POB TeJia IMOCTOSTHHYIO YTPO3Y MCCYLIEHMA: Belb OTHOILIEHHE [UIOLIaIM I10-
BEPXHOCTH TeJIa K ero 00beMy Y HUX MHOE, HEXENU Y KPYITHBIX XUBOTHBIX,
¥ TLTOLLAAb MCTIapEeHUs BOAbI OTHOCUTEIbHO Gobilas. IIpu aToM 0CHOB-
HYIO POJTb B ITOINEPXAHUY BOIHOIO OajlaHCca UrpaeT TOHYanuras srMKy Ty -
Kyna. IIponylirpyeMast 0TYaCcTH KJIeTKaMU MMIIOAEPMBI, OTYACTH CIIeLMa-
JIM3UPOBAHHBIMMY XXeJIe3aMU, OHA, B CBOIO OYEPE/lh, IIOIPA3NENISICTCS Ha Y-
THIPE CJIOSI: KYTUKYTUHOBBIH, TIOJMGbEHONIOBBIN, BOCKOBOX M LIEMEHTHBIH.

BHelrHMi IeMeHTHBIH CIIOM, Pa3sBUTHIN He Y BCEX HACEKOMBIX, IT0 CO-
cTaBy GJIM30K K LLIEIaKy (JIAKKO30-TUIOMIHOM cMecH). B cienyromem 3a
HMM, BOCKOBOM, CJIO€ IpeobaqaioT 3upsl XXMPHBIX KUCIOT. B HeM MOX-
HO BBIIEIUTH HECKOJIBKO 30H. CaMBIil BHYTPEHHU MOHOMOJIEKYJISIPHBIN
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Puc. 58. Tenesnc xyruxysnnst. IHocnenosarenphnie daspl (I—6) amoimsuca ¥ GopmMmupo-
BaHusA HOBOH KyTHKYIn! (mo Gillot, 1980):

npK ~ NpoKyTHKyna; Uim — cno#t IIMuATa; sHoy — SHOLMUTLL; nop. K — MOPOBBIA KAHAT; 5K36. HC —
9K3YBUANLHAS KMAKOCTE; 31U, 9k3, 9HA — BIK-, 3K30-, DHIOKYTHKYIA

CJIOI COCTOMT U3 JIMITUIOB, OPMEHTUPOBAHHEIX THAPOMOOHBIMM (HEITONSIp-
HBEIMU) IPYIIIaMU HapyXKy, YTO [IPUIAET €r0 IIOBEPXHOCTH BBICOKUI KOH-
TaKTHBIY YyTOJI ¢ MOJIEKYJaMU BOABI ¥ YCTOMUMBOCTE K MCCYILIeHNIO. B
CcpellHEM, MEHEE YITOPSIOYEHHOM CJI0e HaXOIUTCs BOIBIIAS YACTL BOCKA,
TIPOIIMTAHHOTO BEIECTBAMY LIeMEHTHOTO citosi. HakoHell, BHELHSIA 30HA
BOCKOBOTO ¢JI04 00pa3yeT XapakTepHbIe IUI1 HEKOTOPHIX HACEKOMBIX BOC-
KOBBIE HaJIETh! M CTPYKTYDHI.

TlonudeHonmoBBIA CI0H, O-BUIMMOMY, HE UMeeT 3HaYeHMsI CAMOCTO-
ATENBHOMN CTPYKTYDHL U TIPECTaBIsIeT cOO0M 3aayOIEeHHYIO YacTh KyTH-
KYJIVIHOBOTO, TIPMJIETAIOIEro K 3K30KYTUKYIe cos. Tlocnennuit pa3sut
I10 BCeH TTOBEPXHOCTH TeJja, 3aX0/id TakoKe B TPaxeH, BO BIISUMBAHUS IT0-
KpOBOB Y B 3KTOJEPMAa/IbHbIE ITIPOU3BOAHEIE KUIICYHUKA W TT0JIOBOrO
TpakTa. JIUlle Ha OTASNBHLIX YYaCcTKaX CEHCUIUT U KeJle3 KYTUKYITHHO-
BBIA cyioit He pa3BuT. [Ipencrasisgs coboit OCHOBY SIUKYTUKYJIBI, OH
BBIITOJIHSIET POJIb CEJIEKTUBHOTO 6aphepa MPOHULIAEMOCTH U «aKTHBUPY-
ouero gaxropas I GEPMEHTATUBHOTO THUAPOIU3A SHIOKYTHKYJIBI TIpH
JIMHbKe. BMecTe ¢ TeM KyTUKYTUHOBBIN CIOM MPOHULIAEM [IISI BOCKA, a B
HEKOTOPBIX CIIy4yasdx M [UiA Boasl. [loncTinas BOCKOBOM «MOHOCIION», OH
onpeneNigseT OPUEHTALIMIO eT0 MONIEKYl ¥ 3HaueHue KOHTAaKTHOTIo yria,
TEXCTYpY ITOBEPXHOCTU KYTUKYAEL. KpoMe Toro, 6yaydM BechMa XecT-
KUM, OH OrpaHUYMBAET PACTXECHUE IIOKPOBOB B 1eaoM. OnHakKo, He-
CMOTPSI Ha MHOIo00pasye ¥ BAXKHOCTh UCTIONHAEMEBIX QYHKLIVM, O ero
COCTaBe U3BECTHO TOJIBKO TO, YTO KYTUKYJIMH BKIIIOUAET AUIIONPOTEHIBI,
3anyOIUBarOUIMecs B ITONU(EHOIOBOM CJIOe, H, [O-BUAUMOMY, CEKPETH -
pyeTcst IIpH yJacTU SHOLUTOB.
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11 GONBUINHCTBA HA3eMHBIX HACEKOMBIX CKOPOCTb UCMAPEHUS BOLBL
13 Tella He NpeBBImaeT | % ee obLMX 3anmacos [1—3 mi/ (cM? - u)], npu
5TOM KCTIapeHUe IIPOUCXOIUT B OCHOBHOM 13 TpaXefHOM CUCTEMBI M B 1O~
Pa3no MeHbllelt cTereHy yepes TOKpOBbl. OIHAKO HETIPOHMIAEMOCTB 110~
KpOBOB HeabCOIOTHA, ¥ HEKOTOPBIE XMUMUUECKHE COEIMHEHIS C Gonmpeit
WIM MEHBIIEH CKOPOCTHIO JOCTUIAIOT BHYTPEHHEH Cpelibl HACEKOMOTO 3a
CYeT TNH0 MACCUBHOTO, TGO AKTUBHOTO NEPEHOCA UX MOJIEKYJI YEPE3 KY-
TUKYJISIPHBIH 6apbep.

[TacCHBHBII TEPEHOC MOJIEKYIT HE CBA3AH C GUOJTOIIIECKON aKTHBHOC-
THIO [UITOAEPMEL M OTIpe/IeNeTcs] TUIb 3aKoHaMu AudPy3un 1 0cMoca,
KOHLIEHTpAaLMel TPOHUKAIOIMX PACTBOPOB, COPOLIMOHHBIMM CBOACTBAMU
11 3NEKTPUYECKIM 3apsioM TTOBepXHOCTHU. [1py akTHBHOM TepeHoce, 0Cy-
IIeCTRISEMOM UHOLNA BOTIPeKy IPalMeHTy KOHUCHTPalMU BELIECTB, B Ha-
TIpABJIEHNH, [IPOTUBOIIOIOXHOM AEHCTBUIO OCMOTUIECKMX CHII, HeobXo-
JMMAS JUTs| TPAHCIIOPTa SHEPTUst BRICBOBOXKIAETCA B OOMEHHBIX ITpoLIECcax
KNEeTOK ruronepMsl. [1poGiema mepeHoca MOJEeKYNI CKBO3b KYTUKYIY
MMeeT BaXHOe 3HAYEHME TIPY Pa3paboTKe XMMUYECKUX CPENCTB GOPBOBI C
BPEIMTENSAMH, ITOCKOJIBKY HE BCE NECTMUMIBI CIIOCOGHE! IPOHUKATD B
TeJI0 HaCEKOMOT0 Yepe3 ero IOKpOBbI.

DKCIepUMEHTATBHO G0 MTOKA3aHO, YTO NPOHULAEMOCTE KyTHKYIbI
COXPAHAETCS JIULILb IO HEKOTOPOH KPUTHYECKOM TOUKH, IO TEMIIEPATYPEI,
COOTBETCTBYIOLIE} Havyasly IUTaBIeHMst BOCKOB. [Tpy yianeHnu BoCKOBOTO
CII0SL PACTBOPUTEIIAMH WTH aGpa3UBHBIMU MaTepruaIaMy IPOHULAEMOCTH
Cpasy BO3PACTAET U HACEKOMOE TePSIET CIIOCOBHOCTE NPOTHBOCTOATH MCCY-
meruio. Ha oCHOBE 3TOr0 MOXHO 00bsICHUTS «d(dexT Hunepa» — rudesb
amOapHLIX BpenuTeNnel py ONYIpUBAHUN OXPAHSEMBIX OT HUX 3al1acOB
3epHa HesIOBUTBIMH, HO HAPYLIAIOWIMMY LIEJIOCTHOCTh BOCKOBOIO CJ105
SITUKYTUKYITBI TOPOILIKAMM.

OIHAKO KYTUKYJISIPHBIE BOCKA OTPAHUYMBAKOT IPOHMLAEMOCTD ITOKPO-
BOB HACEKOMBIX TOJBHKO B OIHOM HaIIPABJIEHUH, OT IIPOKYTHUKYJIBI HAPYXY.
TpaHCIOPT BEILECTB BHYTPb TeJa NPOUCXOIMUT OBICTpee 1 Jerde, ¥ UMEHHO
6Tarofapsi JAHHOM QYHKUMOHATEHON aCHMMETPUM KYTUKYIBI CTAHOBUTCS
BO3MOXHBIM aKTHBHOE [TOIJIOILEHME BOIBI M3 BIAXHOM, HO HE HAChIILICH-
HO¥ Bojiolt aTMOCEpPEI.

o mueno J. BuMeHTa, MCXOIHAS TIPOHMIAEMOCTE KyTHKY/Ib! 06yC-
JIOBJIEHA YTIOPALOUYEHHOCTHIO BOCKOBOTO MOHOMOIIEKYJISIPHOTO CJIOS," MO-
JIeKyJIbI KOTOPOTO, pacrioarasich Ha 3a1y6JIeHHOM KyTHKYJIMHE ITOL YITIOM
OKOJIO 25°, 0OpaILIEHB! CBOUMM TIOJIAPHBIMU (TMAPOMUIBHEIMU) TPYTITIAMK
BHYTDb, a HEIIOIAPHBIMU (TUIPOPOOHBIMM) — HAPYXY. YIEPXHBaeMbIe B
9TOM TIOJIOXKEHUY CIaMy BaH-1ep-Baansca, OHYM coo01IaioT ruapodo6-
HOCTb BCE} TTOBEPXHOCTH Te1a. ECM MOJIEKYJIb OPUEHTUPYIOTCS NHAve,
TO KYTHKYJIa CTAHOBUTCS Gollee ruapoduibHOM 1 Tiporyckaet Boxy. Ipu
YBEITMYEHMHM TEMIIEPATYphl BO3PACTAET KUHETHYECKAs] SHEPIUS MOJIEKYI,
KOTOPBIE, TEPSIst CBSI3U JPYT C APYroM, OTKPBIBAIOT IPOCTPaHCTBa JJIA Mpo-
HUKHOBEHHS MOJEKYJ BOJEL.

Co6CTBEHHO ITPOLIECC MepeHoca MOIEKYJI BOJBI Yepe3 ITOKPOBBI Hace-
KOMBIX, 110 MHeHuIo 1. BumenTa, ocyutecTsiseTcs 6emxamu. [lorouras
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13 PaCTBOPOB BOLY, B COOTBETCTBUM C MX CITOCOOHOCTBIO K rMIpaTalMu
TIpY JaHHOM U303JIeKTPHUYECKON TOUKE OHU CTPEMSITCS K JOCTHXEHUIO
paBHOBeCHOTO cocTosIHMS. [lon Bo3meicTBMEM BHEIIHUX MCTOYHMKOB
SHEprUM COCTOSIHHUE, & CIIE[0BATENBHO, M CTEIIEHb IMIPATALIMK 6EIKOBBIX
MOJIEKYT MBMEHSIIOTCS, YTO MOXKET IIPUBECTH K IIOTIOLUEHMAIO UMU HOBBIX
TIOpLMIA BOMBL. BHIKIIOUEHME MCTOYHMKA SHEPTUHU Cpady BOCCTAHABIMBACT
PAaBHOBECHOE COCTOSIHME MOJIEKYJI, X OHY OTAAIOT IOTIOLIEHHYIO BOLY.
HacachiBast Iipd TUApaTalMy BOLY ¢ 06eMX CTOPOH, GEIKM TPOKYTUKYIIBI
TIpY JETUIpaTallMy OTOAIOT ee BHYTpPh Tena. [ToBTopeHMe LIMKIIOB T1apaTa-
LS — JeTUApaTalyst TPy ITEpUOIMIECKOM BO3IEACTBUM ITO3BOJIAET pea-
JIM30BaTh BOIooGecIeyeHue OpraHmusMa.

PasHble cOeIMHEHMS TIPOHMKAIOT Yepe3 KyTUKY/IApHbIE 6aphephl C pas-
JIMYHOM CKOPOCTBIO, & HEKOTOPHIE BOOOIE He NPOHMKAIOT Yepe3 HUX.
HHora Ipy COBMECTHOM HaHECEHUH Ha ITOKPOBBI CMECEH ILI0XO IIPOHM-
KaIOLMX BELLECTB MOXET BOZHUKHYTH HEOXMIAHHBIA 3(QheKT pe3Koro
TNIOBBILLIEHYA IIPOHULIAEMOCTH KYTHKYNBL. B TOKCUKOIOIMU JaHHOE SIBJIe-
HMEe pacCMaTpUBaeTcs KakK MpUMep «II0TeHUHPOBAHHOIO CHHEpru3Ma
SIIOB» Y MCITONB3YeTCs U IMOBBILLIEHUS 2D PEXTUBHOCTY MHCEKTULIMIOB.
OOHAaKO XOHKDPETHBIE MEXaHU3MbI IIPOHMKHOBEHUSI WHCEKTUUMIOB
CKBO3b ITOKPOBBI U3y4YeHH! II0Ka HETOCTATOYHO.

Bce KOHTaKTHbIE MECTULMALI YCIOBHO Pa3felIsIoT Ha OBE IPYILILI: CO-
eIMHEeHMS, He HapylUaollye KyTUKYy, U COSTUHEHMS, PaspyLuarouue 1e
WIM UHBIE ee CTPYKTYPhI M MEHSTIOILME ITpoHM1IaeMocTb. K riepsoi rpymre
OTHOCAT MHOI|e pochopopraHMyYecKIe MHCEKTULMIBI, KO BTOPOM — XJ10-
POPraHMYecKye, HO CIeNyeT IIOMHUTE 06 MCKYCCTBEHHOCTH JaHHOTO Ipo-
TUBOIIOCTABJIEHMS U O CIIELM(PUUHOCTH [TIOKPOBOB HaCEKOMBIX, JOITyCKa-
JOLIMX IIpUMeHeHNe U30UpaTeNIbHO NEHCTBYIOUIMX CPENCTB OTPaBIIEHMS.

Bwmecre ¢ TeM UMEIOLIECS Y HACEKOMBIX AbIXaJIbLia TpaXeMHOM cucre-
MBI, TIPOHUIIAEMbIE TIOPUCTHIE PELENITOPHEIE MEMOPaHEI, PYHKIIUOHATb-
Hasl aCUMMETPHS KyTUKYJIbI MOTYT CYLUECTBEHHO OBJIETYMUTh POHUKHOBE-
HHe MHCEKTULMIOB B reMonuMdy, II0JIOCTh TeJla, HEPBHYIO CHCTEMY Hace-
KOMEIX. KpoMe TOoro, Bce HaceKOMbIE 110 Mepe pasBUTHUS IPETEPIICBAIOT
JIMHBKU M, COPOCUB CTAapYIO LUKYPKY, CTAHOBATCS YS3BUMBI U1 pPa3HOI'0
polia BO3NENCTBYM.

Hesagonro 1o HACTYTUIEHUS JTUHLKY KJIETKY IMITOAEPMBI YBEIUIMBa-
JOTCS, TIPUOBPETAIOT 3aMETHBIE SIAPBILIKY, MHOTOYKCIIEHHBIE PUOOCOMEL U,
[OATrOTOBUBLIMCH TAKMM 00pa3oM K MHTEHCUBHOMY CHHTE3Y U CEKPELIMH,
OTCaKBAIOT OT ce6 KyTUKY/IY. B 5TOT MOMEHT, ITOJIyYMBLIMIA Ha3BaHHE
arloIM3Kca, MEXIY KIeTKAMM TUITONEPMBI ¥ KYTHKYJION NPOHUKAET HeaK-
TUBHBLA JIMHOYHEIA refib. OMTHOBPEMEHHO KIIETKH TMIIOJEPMBI BBIIEIISTIOT
TOHYAMIIMIL CIIOM KyTUKY/IUHA, ITOSBIEHNE KOTOPOI'o CIIYXXUT CUTHAJIOM K
HayaJly pacTBOPEHMS CTapoit SHIOKYTHKYJIbL. CoflepiKalias poTeMHA3bI 1
XUTUHA3Y JIMHOYHAS XUAKOCTh He NEACTBYET HA CKIIEPOTHHEI SK30KYTHU -
KYJIbl ¥ 3aIUIIEHHBIE KYTUKYIUHOM KIIETKU TUIIOASPMBI, HO MHTEHCUBHO
pasnaraeT SHIOKYTHKYIY. .

PacTBOpSISACH KaK KyCOK ITOJTaUBAOLLIEro JIbIa, cTapas KyTuKysia cra-
HOBUTCS Bce Oojiee TOHKOM, HO B TO X€ BpeMsI Ha4MHAaeTCs BhIIEICHUE
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HOBOM KyTMKYyJIbl. I1py cexpelMy KyTUKYJIMHA 0CODOY aKTUBHOCTBIO OT-
JIAYAIOTCS SHOUMTE], KOTOphIe, BUIVMO, CUHTE3UPYIOT ero JIMIIONpPOTeH-
JOBBIX TIpEIIECTBEHHUKOB. OOpa3syloImicsa KYTHKYJIMHOBBIA CJIOH, TIep-
BOHAYATBHO POBHBIA M IJIGIKM{, BCKOPE NMPHOOPETAET MOPIUMHKA U
CKJTA[KH, 9TO 06ecreyrBaeT BO3ZMOXHOCTD ITOC/IEAYIOILEro YBeIMYCHUA
pasmepoB Tena. JIMIIb 1ToC/ie STOro BCIEH 32 cekpelyei oI PEHONIOoB
TIPOMCXOIMUT 3alyCIMBaHNE BHELIHETO CIIOST KYTUKYJIMHA 1 HAYNHACTCA
BELIEJIEHYE HOBOM IIPOKYTHUKYIIBI.

Hapaiuusast HOBBIE CIIOM, TPOKYTHUKYJIA CTAHOBUTCS 6oJiee TOJICTOM, a
OTXOJISIIME OT KJIETOK THITOAEPMbI TOHKUE LIUTOIIA3MATUIECKIE TSKU
K0T HAYAJIO [IOPOBBIM KaHaaM. [1o Mepe ux (popMUpOBaHHMs HATMHALTCS
OTJIOXKEH!E BOCKOBOTO CJIOS1 SIMUKYTUKYIBI. CeKpeTUpYyeMble KIETKaMU
TUTIOEPMEI KaK BOIHO-XMPOBbIE XUAKME KPUCTAJUIBI €70 KOMIIOHEHTDI
TIPOXOJIAT IT0 TIOPOBBIM KaHAIaM Ha TI0BEPXHOCTD; y HEKOTOPBIX HACEKO-
MbIX 3TOT NPOIIECC IIUTCSL BCIO XM3Hb. HakoHell, HacTyraeT SKOU3KC.
DTUM TEPMUHOM B OTJIMYKE OT aroU31ica OTMEAI0T MOMEHT cOpackiBa-
HUS CTapoil KyTHKYJBI, OT KOTOPOH B BUJIE JIMHOYHOM WIKYPKH, WK DK3Y-
BUSI, COXPAHSIOTCS TOJIBKO SK30KYTHKYJA U SMUKYTHUKYJIa (cM. puc. 58). B
MOMEHT pa3pbiBa dK3yBHs, OOYCJIOBIEHHOTO 3ar/aTblBAHUEM BO3IYyXa
(VUTM BOIBI Y BOJHBIX (POPM) M CHITBHBEIM COXPAILIEHUEM MBI OproLIKa,
CO3MIAOLIMM TIOBBIILEHHOE IaBJIEHNE B IIepeIHell YacTH Tesla, IMHAIOLIee
HACEKOMOE PacIIpaByisieT HOBYIO MATKYIO KYTUKYIY U IIPUAATKH.

[Iponomkarolasicst ceKpelysi Bocka 1 popMMpoBaHye HOBBIX CIOCB
SHIOKYTUKYJIBI ¥ LIEMEHTHOTO CJIOSl CONYTCTBYIOT YKa3aHHBIM SIBJICHUSIM,
OIIHAKO HayboJIee BAXKHOE COOBITHE TIOC)IE SKAU3MCA — 3TO CKICPOTH3a-
LIMST TIOKPOBOB.

Ha sKcIepyMeHTATBHBIX MOJEJISIX ObUIO II0Ka3aHO, YTO, B YACTHOCTH,
TIp¥ (GOPMUPOBAHUM ITYTIAPKS BEICIIMX MYX 3TOT IPOLECC COCTOUT M3 ClIe-
JyIOImMX 9TaroB. HakaruMBaroluics B reMOLUTaX TUPO3UH OKMCIICTCA
10 IUTUIPOKCHbEeHIaAIaHUHA (COKPALEHHO — JO®A), KoTOpHIH IocIe
JeKapOOKCHIMPOBAHIS IIPeodpasyeTcsi B T0GaMKH. ITocnenHuii cocpeno-
TOUMBAETCS B KJIETKAX IUITOIEPMBI U 30€Ch Xe MpeBpanyaercs B N-aleTwI-
no(aMyH, KOTOPBII BEIXOMUT Ha ITOBEPXHOCTH KYTUKYJIBI 10 JIOPOBBIM
KaHaJiaM M TIoA JeiicTBreM IM(peHOJIOKCU a3l OKMCIIIeTCS O XMHOHA.
JudPyHaupys B IPOKYTUKYIY, XMHOHBI CBA3bIBAIOT MOJICKYJIbI oenka u
CONEMCTBYIOT (DOPMUPOBAHIIO CKIEPOTUHOB. [TapalleIbHO CKIIEpOTH32-
LIM¥ TIOKPOBOB TTPOMCXOIMUT U3MEHEHUE UX OKPACKY G1arofapst o0bpa3oBa-
HMIO MEJTAHWHOB. DTH IpoLecch! (CKIepOTH3alMs M MeTlaHU3a1ys IIOKpo-
BOB) pa3BePTHIBAIOTCS HE3aBUCUMO JPYT OT Jpyra, HO CONPSDKEHBI BO BpE-
MEHHU U B 060MX IIPUHUMAIOT YYacTHe TUPO3UH M IIPOXYKTHI OKMCICHMS
JTO®DA. DTO MOXHO IIPOMJLTIOCTPUPOBATS YIIPOLIEHHOMN CXeMOH, TIOKa-
3aHHO} Ha pUCYHKe 59.

IIpy 3aTBepIEBAHUY KYTUKYIIBI MEHSIOTCS ee (pU3MyecKye CBOHCTBA U
crpykrypa. CokpallieHye TMIpOQUIbHBIX IPYILI, BKIIOYAIOLIMXCS B dop-
MUPOBaHME CKIIEPOTHHOB, IIPUBOAMT K 60JIee KOMITAKTHOMY Pacrooxe-
HUIO KOMITOHEHTOB IIPOKYTUKYJIbI, KOTOPasi COOTBETCTBEHHO 06€3BOXM -
BaeTcsl ¥ CTAHOBUTCH OoJiee TOHKOM.
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Puc. 59. Cxema XuMHYeCKHMX NpeBpamIeHHil NPH CKJIEPOTH3AUMH KYTHKYJIbI:
I, IT— nporeun I u nporens II (no Gillot, 1980)

Bce 9TH mpoliecchl peryaupyroTes crieipuueckuMu ropMoHamMu. B
YaCTHOCTH, aKTUBUPYS TUPO3UHA3Y B TeMOLIUTAX U YBEJIMYMBAS [IPOHMIIA-
€MOCTb KJIETOYHBIX MeMOpaH [T TUPO3MHA U JohaMUHa, YKe U3BECTHRIIMA
HaM GYPCHKOH CITYXUT PETYJISITOPOM CKJIEPOTU3aUMU Y IIMTMEHTALIUY T10-
KpPOBOB. DKIOU3KUC U OTJIOXKEHUE CI0EB SHIOKYTUKYJIBI U BOCKA OTIpeleNsi-
I0TCSI TOPMOHAaM#U T'OJIOBHOTO MO3Ia, a arloJIM3UC — JIMHOYHBIM TOPMOHOM,
MPOLYLUMPYEMBIM B IT€peAHErpYIHU.

PaccMOTpUM CTPYKTYphI, B 00pa30BaHUU KOTOPHIX IIPUHMMAIOT yqac-
THUE MTOKPOBEI TeNla. BadkHeHIIMe 3 HUX — 3TO YK€ YKazaHHBIE BhIILE 3J1e-
MEHTBI BHYTPEHHETO CKeJleTa (arogeMbl, pparMel, TEHTOPUIA U [Ip.), a TaK-
K€ pa3HOOOPa3HbIe BBIPOCTHI, IUETUHKYU U TUIIOAEPMAJIbHBIE XEJIe3bl.

Oco6eHHO NPUIYIIMBEI TUCTOBUIHBIE WK BETBALUMECS BHIPOCTHI IIe-
PEOHECTIMHKY HEKOTOPBIX 9K30TUYECKUX LIMKAJ U JKYKOB, CBOEOOPa3HbIE
pora u rpeGHU (puc. 60). bonee 0ObIYHEB] BOJIOCKU U YEUTYMKHU, XapakTep
pacripeaeneHust ¥ popMy KOTOPBIX HEPENKO UCIIONB3YIOT B CUCTEMATHKE.
Kak crienyamusiupoBaHHBIE OPraHbl YYBCTB (CEHCUIUTBL) OHM (DOPMUPYIOT-
CS U3 JBYX KJIETOK TUTOIePMEI (pyc. 61). OqHa U3 HUX — TPUXOTeHHAS
KJIETKa — BBIIIYCKAET CKBO3b IIOPY B SHIOKYTUKYJIE LIUTOIIIa3MaTUIeC-
KUH TSOK 1 0Gpa3yeT TeNo caMOi IETUHKY, IpyTrast — MeMOpaHHas KJIeT-
Ka — BBIJIEISIET TMOKYIO COWIEHOBHYIO MEMOpaHy BOKPYT OCHOBAHUS 11ie-
THHKH.

OueHb KPYIIHEBIE U ITOIBYKHBIE UIETUHKY, PACIIOIOXEHHBIE HA HOTaX,
YYaCTBYIOT B IBYIKEHUU Y UMEHYIOTCS LIITopaMu. OqHako HaubomblIeit
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Puc. 60. KyTuxy.asipuble BbIDOCTHI NlepeTHECIIMHKH Y OHKANOK-ropéarok (4, B, B) n
Kyka-repkyneca (I') (mo Romoser, 1981)

CIIOXHOCTH CTPOESHMS IOCTUTAIOT KPBLUIOBBIE YeIlyIHKY 6a004ueK, pa3BUBa-
IOIIMeCs TAXKE U3 TPUXOTeHHON M MeMOpaHHOM KJIeTOK TUIogepMsl. B
chOpMHMPOBAHHOM COCTOSIHUY OHM I1pe/ICTaBIeHb] TOHYaIIMMY peleTya-
THIMU ¥ Pe6PUCTHIMY TUTACTUHKAMU (PUC. 62), Ha KOTOPBIX IIPOMCXOIST
uHTepdepeHUMI ¥ TUDPaKUUs CBETOBEIX BOJIH ¥ BO3HUKAIOT SIpKUE LIBe-
TOBBIE 3(DGEKTEI.

Puc. 61. ®opmupoBaH#e KpbLIOBOM Puc. 62. Tonkoe cTpoeHne KpbLIOBOMH
qemyiku y 6adouexk (mo Weber, 1966): vemyiiku 6aboukn (mo Romoser,

1981; IIsanBuvy, 1949)
mpux. ka— TPUXOT€HHAsA KIIETKA, MeM. K1 — MEM-
GpaHHas KIeTKa; 2un — KJIETKA THITONEPMBI
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[Tepexons K OMTUCAHUIO TUIIOJEPMATBHbIX Kejle3, OTMETUM, UTO BCE
KJIETKU TUITIOfEPMEL B OTIpeleIeHHBIE IIEPUOABI XKM3HU HACEKOMOTO BbI-
TIOJTHSIOT PONb XeNe3, CEKPETUPYIOLUMX KYTUKYIY. 3[eCh Mbl pPaCCMOTPUM
TG CHELMATM3UPOBAHHBIE XKeNe3bl: TaXyyre K ApOMaTUUECKIE XKEIE3DI
KJIOTIOB Y ITUET; OTIIYTHBAIOIIAE JKeJIe3bl XXyKOB-00MOapIupOB U TEPMM -
TOB-COJIZIAT; ANOBUTHIE XeJe3bl IyceHUL 6a604eK; BOCKOBBIE H JIAKOBbLIC
XeJIe3bl PABHOKPUIBIX; HIETKOOTIeIUTeAHbIE XKEeNe3bl IMONI; aI0TPO-
duyecKue Xenesbl, IpeIHa3HaYeHHbIC 1 BCKapMINBAHUS UHBIX ocobeit
CBOETO YUY 9Y3KOTO BUIA; JKeJe3bl, PORYLMpYIoliie HepOMOHBI.

[epeyncieHHble Ha3BaHUS CBUIETEILCTBYIOT O Ha3HAYEHUM XKEJIe3
WTY TIPOM3BOAMMBIX MU CEKPETOB, & CaMM XeJIe3bl MOXHO KraccuduLm-
POBATh KaK OJHOKJIETOUHbIE WX MHOTOKJIETOYHbIE, Gojiee MM MEHEe
CJIOXHBIE, MEJIKVE YTV 3ATIOJHAIOLIME ITOYTH BCIO NTOJIOCTD TEJA. Bmecre ¢
TeM Bce XeJe3bl UMEIOT OOIIHe MpU3HaKM CTPOSHUSI: B OCHOBE MX JIEXKAT
CEKpETOPHbIE 3JIEMEHTB!; TIEPe]l MX BBIIETICHUEM HapyKy Yepe3 pasiniHble
TIPOTOKM WM CUCTEMBI ITPOTOKOB CEKPEThI HaKaruIMBalOTCsL B pe3epByape.

V 1uyuHOK Kiona-coyinatuka (Pyrrhocoris apterus L.), HalpuMep,
KaxXaas U3 TpeX MHOTOKJIETOUHBIX XKeJIe3, OTKPIBAIOILMXCA Ha rpaHuLiax
YeTBEPTOrO—IIECTOr0 TEPIUTOB GPIOLIKA, MMEET BCe OTMEUEHHbBIC CTPYK-
TYphl, HO BMeCTe ¢ TeM M KaXJasd BXOAsIas B UX COCTaB CEKpeTOpHasd
KJIeTKA cHabXeHa COBCTBEHHLIM BHY TPUKIIETOYHBIM IIPOTOKOM U PE3EPBY-
apoM (puc. 63). Tlaxywre xeJe3sl B3POCIBIX 0COOei 3TOT0 BUIA, pacrioso-
KeHHblE Ha TIpydd, OTJIMYAIoTCsl eille Oojiee CIOXHBIM CTPOCHUEM
(puc. 64). BoimensieMblit IMU CEKPET, Kak U CEKPEeT OJHOKIETOUHBIX KEJIE3
3MaTOINIA30K, MMeeT HENPUATHBIH 3amax. BeliquuBaloluecs 13 couie-
HOBHO} MeMOpaHbl MEXITY LIECTBIM M CEIbMBIM TEPIMTOM OPIOIKA apoMa-
THUYECKUE XeNleabl [TUel U3JAI0T C1aObIi QPYKTOBBII 3a1aX, & HEKOTOphIe
KJIONbI MTAXHYT BAHUIIBIO WJIH 3EMIAHUKOM.

Puc. 63. Taxyuas xeje3a HAMQBI Puc. 64. Tlaxyyas Xelxe3a mMaro
Kirona~connataka (no Ilsamsuuy, 1949): mona‘co.n,uamllg,a”()no Isansuwy,

] — Kene3ncTsle KIETKHU; 2 — I10JOCTh XeJe3bl;
3 — NPOTOK KeNe3bl 1 — Xenesa; 2— pesepByap; J — 3alupa-
TeJLHBIM Kanak; 4 — BLIBOAHAA KaMepa
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Puc. 65. Ormyrusalomas »eje3a Kyxa- Puc. 66. BockoBble elie3bl YepBenon

Gombapmapa (mo Romoser, 1981): (no Illsanemyy, 1949, c MaMeneHHAMH):
17— Teio Xenesbl; 2— pesepsyap; 3 — BBIBON- nop. na — 110poBast IUIACTUHKA; Heen. ka — Keje-
Hasl Kamepa 3UCTBIE KJIETKHU

BecpMa cBoeoGpa3HbI XKeJIe3bl, PACITONIOXEHHEIE Ha KOHIIe OplollKa
XyKa-6ombapnupa Brachinus sp. (puc. 65). B ux xaMmepax conepxatcst de-
HOJIBI, TIEPOKCH BOIOPOA U KaTanasza. [1pu B3anMoIecTBUN OBYX IIOC-
JIEMHUX COeOMHEHUN BLIIENAETCS KUCIOPO, OKUCISIOWUN heHOBI 10
XUHOHOB. BHellIHee IIpogBIeHe STUX peaKUMii BEIpaXaeTcs B TOM, UTO
CWJIbHAS CTPYS Pa30TPETHIX XMHOHOB M BOJBI HAIIPABJIAETCSA XYKOM Ha
ripecnenosatens. CTosb e HallpaBlieH JI0JeT Kalelb XXUIKOro cekpeTa
YUTM TOHYaMIMX, 3aCTHIBAIOIIMX Ha BO3MYXE HUTEM 13 TOJIOBHOTO OTPOCT-
Ka HOCATBIX COJIJAT ¥ TEPMUTOB UM MypPaBbUHOM KUCIOTHI, BLIOPBI3rBa-
emMoii rycenuuamu raprmu (Cerura vinula L.) U3 0GbeMHUCTBIX XeJle3 ¥ 0C-
HOBaHHUS IIEPEIHMX HOT. ‘

BockoBBI€ U JTaKOBbIE Xele3bl YEPBELIOB M LIIUTOBOK, GEJOKPBUIOK,
TIIEN, I'YCEHHL] HEKOTOPBIX 6a00UYeK U IMYMHOK IIEPeITOHYATOKPBLUIBIX 00-
pa30BaHbl TUGO0 OTAETBHBIMU KJIETKAMM IMITONEPMBI, TG0 HeGONBLIMMU
CKOITJIEHMSIMU KJIETOK (pHcC. 66). Bpimensist BOCK CKBO3b TOHYARIIIUE TIOPHI
KYTUKYJbI, OHU NPUIAIOT €MY BUI 2XKYPHBIX TUTACTUHOK U HUTEH, IT0X0-
SKUX Ha CKYJIBITYPY TOKPOBOB MJIM KPUCTAIUTBL. DTU BbIIENEHMS HACTOIh-
KO XapaKTepHbl U CIIeLIM(UYHBI, YTO TTO3BOJISIIOT C TOYHOCTBIO IO BUIA
OIIpENIEIUTh CEKPETUPYIOLIMX MX HACEKOMBIX (pUC. 67). Y LMenei, el u
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0C, UCTIONb3YIOLIMX BOCK IS
MTOCTPOMKU COTOB, COOTBET-
CTBYIOILIME XKeJle3b] TIoMea-
10TCSL B COWICHEHWSIX CTEPHM -
ToB OpromrHoro otraena. Pop-
MUPYIOLIKECH B HUX BOCKO-
BBIE «Ta0JIETKU» I[IEPEHOCATCS
K XBaJjiaM Y 3aTeM UCIIOJIb3Y-
10TCSL JUTS JITIKH.

MyorovuuciaeHHble IIpsi-

JIWIBHbIE XeJe3bl Ha JlalKax
9MOUI 0Opa30BaHbI CEKPETH-
PYIOLIUM CUHILIUTHEM, LIEHT- Puc. 67. CKynsnTypa BOCKOBbIX BbIIeJEHHI
DaTbHBIM PE3epBYapoM M BeI-  MYHapus y Geqokpeuiok (o IITBanBuuy, 1949)
BOIHBIM ITPOTOKOM (pHC. 68).
IMponyupyeMbIif MU LIETK UCITONB3YeTCs ISL TOCTPOMKY KOPUIOPOB U
ranepeif B CBITy4eM TPYHTE, TIeCKe WM MHBIX CyOCTpaTax, [IOCTOSHHO 3ar-
PSI3HSIOLUMX MX ITOCTpoiKY. OCOGEHHO OPUTUHAIBHO UCIIONB3YIOT LLIeI~
KolpsaeHue Tponuyeckue Mypassu Oecophylla. Pacnionarasce B psn Ha
Kpalo JIMCTa, B3POCIIBIE OCOOM IEPKAT B CBOMX MaHIUOYIaX BHIICIISTIOLLINX
UIEJIKOBBIE HUTH JTUYMHOK. IIpOYHBIMU HUTSAMM IIEJIKa OHM «CILIMBAIOT»
COCEIIHUE JIUCThS ITO KpasiM B KOMITAKTHBIE THe3aa (puc. 69).

AJioTpodudeckue Xelessl M3BECTHLI Y METOHOCHEIX IT4ell, paboyue
0CO0U KOTOPBIX BEIKAPMIIMBAIOT MAaTOYHBIM MOJIOUKOM DPa3BUBAIOLLINXCS
JIMYUHOK U OYOYLIYIO «LapUly»-MaTKy. OT pexXyMa KOpMJICHUS 3aBUCUT
JanbHelag cynpba TMYMHOK. BckapMIMBaHue B TeUEHUE OBYX TIEPBHIX
JIHe} rapaHTUpyeT HOPMaTbHOE pa3BUTHeE pabouux ocobeit. Ecmu muuumHoK
KOPMSAT O Havaja MeTamopdo3a,
TO U3 obpa3oBaBlLUeics KpyITHOM
KYKOJKM HOpMUPYETCS MaTKa.

Y MUPMEKOGDIIBHBIX, TO €CTh
oduTaOLIYX B MypaBeHHUKAX,
KyKoB ceMelicTBa Paussidae on-
HOKJIETOUYHbIE alUIoTpodruueckKue
Xeje3sl MPUCYTCTBYIOT Ha Hall-
KDBUIBSIX, TOJIOBE M Ha CIOXHO
YCTpOEHHEIX aHTeHHax (puc.70).
Brigensia rycToit cexpeT, Hpu-
BJIEKAIOIUMI MYypaBbeB, XKYKU
U36EraroT y4acTH CIyYalHbIX I10-
ceTuTeNlell MypaBefHUKa, cpa3y
YHUUTOXaeMBIX. CXOIHBIE Xee-
36l UMEIOTCA Y TePMUTODUIBHEIX

Puc. 68. IlpanunbHble xKexesbl aMOni (o6uTaronmx B TEPMUTHUK2X)
(no INBaneugy, 1949): XYKOB-CTahUIUHOB, YeIIYHHHULL
M HEKOTOPBIX IPYTUX Haceko-
A— TIEpEHASA HOra € XeJie3aMK Ha I1epBOM wie-
HYKe JIATIKM; B — paspe3 yepes OTIENBHYIO Xeeay MBIX.
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Puc. 69. Mypasbu Oecophylla, cTposiiie rHe30 M3 JHCTbEB € HCIONL30BAHHEM CBOMX
JagnHoK (mo IIsanBuyy, 1949)

Puc. 70. Anrorpodpiraeckne xenesst Ha Puc. 71. Anmpokonuu camua
aHTEeHHAX MHPMeKO(pHIBHBIX XKyKoB Paussidae 6a609KH-royGsHKkH (110
(no IIBaneuay, 1949): IlIBanBuyy, 1949):
A— JieBas aHTeHHa; 5 — aHTeHHa, YaCTUYHO BCKPHITAS; JHcen. K — XeJEe3UCTIE KIETKH;

dkcen. ka — XKeNe3NCThIEe KIETKY; np — IPOTOKK Kpa. 4 — KpBUIOBas yelryixa



T'urionepManbHble Xee3bl BRIASISIOT (PePOMOHBI — BELLECTBA, IIPU-
BJIEKAIOLIME ITOJIOBOTO IMapTHepa, IPYrUX 0CO0EH CBOEro BUIA MU OTMe-
qaroLye NyTh, I10 KOTOPOMY ABIKYTCS (DYpaXKypyrollue TEpMUTHL U My-
paBbu. Hepenko aTu JKene3bl BeChMa CJIOXHO YCTPOEHBI; 31€Ch OTMETUM

M aHAPOKOHUU — BOJIOCKU U YEHIYHKHY Ha KPBUTbsIX 6abouek, U3naro-
LI[Me pa3inyaeMble YeI0BEKOM ciIabple 3araxu (puc. 71).

OKPACKA TEJIA

MHorue HaceKOMBIe OKpallleHbl CKPOMHO U II03TOMY MaJI03aMeTHE.
Jpyrue NeMOHCTPUPYIOT ITOPa3UTEIbHbIE UHTEHCUBHOCTD ¥ pa3HOOOpasue
LIBETOB, KOTOPHIM TPYIHO HAUTH aHAJIOTUU B XUBOH ripupoze. Hanpumep,
KpPBUTbsI KPYITHEIX TpOIMYecKux 6aGouek pona Morpho cBepKaroT, Kak
TIOTMPOBAHHBII TONYOON MeTaT. SIpKO BCITBIXMBAA Ha CONHLIE, OHU U303~
JIV MOI'YT OBITE ITPUHSITHI 32 CBETOBBIE CUTHAJIbI CAMOJIETa, a B CYMepKax —
3a MeplIaHue 3Be3.

HazHaueHue oKpacku MHOrooopasHo. Paznnyaror sipKyto, 6pocaronry-
I0CA B 171232 all0CEMaTUYECKYIO OKPACKY, IIpeIOCTEPETatOUly O ITOTEHLI-
IbHBIX BParoB O BO3MOXKHOM SIIOBUTOCTH XepTBEI. HarmpoTus, U3BECTHEI
[IPUMEPHI KPUIITUYECKOU, TApMOHUPYIOLLEH ¢ (POHOM U MaCKYpYIoLei
OKpacKu. XapaKTepHbIe 1[BETa YACTO TTO3BOJISIIOT OTI03HABATE OCOGEMH CBO-
€ro BUIIa Y ITOJIOBOTO MapTHepa. He MeHee cylecTBeHHO 3HaYeHUE OKpac-
KU U1 TEPMOPETYJISLIVH.

IIpu coyeTaHUM KOHTPACTUPYIOLIMX LIBETOB (GOPMUPYETCI PUCYHOK
Tena, COCTOSILMM, KaK IIPaBUIIO, U3 OTASNBHBIX IIITeH U ronoc. IloHsaTHoO,
YTO OKpacka Tela ¥ eT0 pPUCYHOK OIPENeNSTFOTCS OOBIUHBIMI OTITMYECKUMU
addexramu. [Tpy NUrMeHTHOM OKpacKe Te WJIK MHbIe KPAaCUTeIIH TIOLI0-
LIAIOT MU OTPAXAlOT CBETOBBLIE BOJIHBI OIIPENEIEHHOIO AMAaIla3oHa.
CTpyKTypHas oKpacKa BooOI1Ie He TpeOyeT MUrMeHToB. OHa BO3HUKAET Ha
OCHOBE pacceuBaHMsI CBETOBLIX JIydyell, X MHTepdepeHLIMU WK B Gojee
penxux cinyyasx 1uppakiny TOHYaHILMMU CTPYKTYpaMy KYTUKYIbl. Ofi-
HaKO B COUETaHUU C IIUTMEHTHOM OKpacKoi OHa MOXET Pe3KO YCUIIMBATh-
€51 YL OTJINYATECS COBEPLUEHHO HEOXUIAHHBIMU IIPOSIBIIEHUSIMY.

B 3aBUCHMOCTH OT JIOKATU3ALIMY TUTMEHTOB Pa3IMYaroT BeChMa CTO-
KYIO0 KYTUKYIISPHYIO OKPACKy, COXPaHSIOLLYIOCS JaXe B OTIieyaTKax uc-
KOITaeMBIX HACEKOMBIX, MEHEE CTOMKYIO TUIIONePMANbHYIO, Kpacsiuye
areHTHl KOTOPOU COCPENOTOUUBAIOTCS B KIIETKAX TUITOAESPMBI, U HAKOHEL]
CYOTUITOIEPMAITBHYIO, TO €CTh IIPOCBEYMBAIOLIYIO CKBO3b IIPO3pAYHBIE 0~
KPOBBI OKPACKY XUPOBOTO Teja, FeMOIUMMEI WIM COIEPKUMOro KULey-
HuKa. ITo hopMaTsHOMY KPUTEPUIO BCE TUTMEHTHI TeJIa HACEKOMBIX JIEJIST
Ha 06e3a30TUCThbIe, 0OBIYHO 3aIMCTBYeMBIe (hruToaraMu U3 pacTeHUH, u
a30TcoepXalllie, CUHTe3UpYeMEIE CaMUMU HaceKoMBIMU. M ckmoueHust
COCTaBJISIIOT HEKOTOPhIE 6e3a30TUCThIE CYOruriofepMaibHble ahrHbI TIEH,
HEU3BECTHBIE B PACTCHUSX, U a30TCOAEpKalMe TeTpanuppOIbHbIe IIUT-
MEHTBI, CUHTE3 KOTOPLIX TECHO CBSI3aH ¢ METab0JIU3MOM IOIIOILEHHOTO
xjopoduina.
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CaMmple OOBIYHBIE U IIXPOKO PACIIPOCTPAHEHHbIE ITUTMEHTH! HACEKO-
MBIX U XWBOTHBIX APYTHX IPYIIIT — MeJaHUHEL. OOpa3oBaHHbIE TOJTUME-
PU30BAHHBIMU WHIONBHBIMM WM XMHOHOBBIMU KOJIBLAMY, OHU OOBIYHO
OTJIATAlOTCH B DK30KYTHKYJIE, IIPUAABas eif TEMHYIO OKPacKy, 0COGEHHO
UHTEHCHBHYIO B MeCTax IOBBILEHHOM ckiepoTusauuy. ONHaKo y I1ajioy-
Huka Carausius morosus Br. TpaHymbl 3TOTO ITUTMEHTA 3aTI0HSIOT KIIETKU
TUIIONIEpMBI U, TIEpeMellasch BHYTPY HUX, CONEHCTBYIOT U3MEHEHUIO LIBe-
Ta Tena ¥ TepMoperyasiuuu. Iomararor, 4To 06pa3oBaHue U MOCIENyIolliee
OTJIOXKEHVIE METAHMHOB B ITEPUOAMYECKHU COpachIBAeMOY KYTUKYJIEe U36aB-
JISTIOT OPTaHK3M OT TOKCUYHBIX (DEHONBHBIX COENUHEHWI, BbIpabaThIBalo-
HIMXCS TIPYU CKIIEPOTU3ALIMK [TOKPOBOB.

B oTiiyrie OT MeTaHMHOB KAPOTUHOUIBI OTHOCSTCS K OOBIYHBIM ITUT-
MEHTaM pacTeHU ¥ BOCITPUHUMAIOTCS IIUTaOUIMMHUCS Ha HUX HACEKOMBI-
mu. IIpezncrapisas coGoit HenpeaeabHble BEICOKOMOJIEKYJISIPHBIE YIIEBO-
JIOPOJIBI, KAPOTHHOUIBI 0OBIYHO CBI3BIBAIOTCS C OeJIKaMU U 06ECTIEUUBAIOT
PasHOOOpAa3UE OKPACOK OT KENTOBAThIX [IOKPOBOB Y 3pEJIbIX 0CO0ei Imyc-
THIHHOM capaHuu (Schistocerca gregaria Forsk.) o sspKO-KpacHHIX y 60-
XbUX KopoBoK (Coccinellidae) u kpacHoxuioroB (Pyrrhocoridae). B coue-
TaHUM C TOJYOBIM Me300WIMBEPIAUHOM M3 IPYIIIBI TeTPAaUPPOJIbHBIX
MTUTMEHTOB OHH TIPUIAIOT 3€JEHYI0 0KpPackKy IIOKPOBaM MHOTHX IPSIMO-
KPBUIBIX.

Ipu nuraHuM Konopanckoro xyka (Leptinotarsa decemlineata Say.) Ha
KapTodese KapOTUHOUIBI [1€PEXOIAT B €ro reMOoNIUM@yY U OTJIaraloTcs B
HanKpbUTbsx. Hamagaromuit Ha Hero XWIUHBIN xion Perilius bioculatus
Sauss, BeIcachIBasi OKpAILEHHYIO TeMOTMM(]Y XEPTBHI, TPHOOPETAET XKeJI-
TYIO X KPACHYIO OKPAcKy CBOUX COOCTBEHHBIX IIOKPOBOB. CXOIHEIE LIBETA
HEKOTOPBIX ITOTYKECTKOKPBLILIX U 6abouek-6apxaTHHUL (Satyriadae) oGy-
JIOBJIMBAIOTCS (MIABOHOMAAMU, TAKKE 3aMMCTBYEMBIMU MMH U3 PACTEHMIA.
Y pPaBHOKPDBLTBIX OTMEYEHB AaHTPAKOWHOHBI 1 ONIM3KUE K HUM a(pUHBI,
KOTOpKIe, NMO-BUAMMOMY, He BCTPEUAIOTCS HU Y KOro 6osee. DTH BellecTBa
UIMPOKO PACIIPOCTPAHEHbI B MUPE PACTEHUI, HO HACEKOMBIE CHTE3UPYIOT
UX CaMOCTOSITENLHO, [TpaBJa, U3 TeX XKe UCXOJHBIX IIPoayKToB. HexoTto-
pbIe IIMTMEHTBI TAKOTO pofia (PIyopecUMpPYIOT B yIbTPadHOJETOBOM CBETE
U UCIIOJIB3YIOTCS YETIOBEKOM C JaBHMX BpeMeH. B yacTHOCTH, BEIpabaThl-
BaeMasi KOLUEHWIbIO KApMUHOBASI KUCIOTA HE BBILIBETACT CTONIETUAMM, U
OKpallIEHHEBIE €10 CPeJHEBEKOBbIE MUHUATIOPHI IO CUX [10OP COXPAHSIOT MC-
XOIHYIO SIpKOCTb X COYHOCTH 1[BETA.

OO6bIUHBIE Y YeLIyeKPBUIBIX ¥ NTePENIOHYAaTOKPBUIBIX NTEPUHBI — 060-
ratictiiible a30TOM IeTepOLMKIMYECKIE COeJUHEHMS NITEPUIMHA — OITpe-
JEJIAI0T XKENTYI0, OEIYIO WM KPAaCHYIO OKPACKY 3TUX HaceKOMbIX. ABisg-
5Cb KOHEYHBIMU NIPOLYKTaMU MeTa00IM3Ma, OHU, ONHAKO, He POINCTBEHHBI
MOYEBOI1 KUCIIOTe, KaK IToJlaraiy paHee. Hepeako oHM coCpenoToYrBaloT-
¢4 B INTa3aX HaceKOMOro 1 QIIyopecLUPYIOT, HO BBIAETEHHbIE M3 TeNa Ipo-
30(WIIbI IMTMEHTH! UMEIOT HEOOBIUHBII JLJISI COSUHEHU 3TOM TPYIIITHI
ronyooii LiBer.

W3 ammHoKucnors! Tpuntodana mpu yuactuu JODA cHHTE3UpyIOTCS
OMMOXpOMbI. KOHLEHTPUPYSICh B ITOKPOBaX U (haCeTOUHBIX ITa3aX MHO-
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TUX HaCEKOMBIX, OHM IPUIAIOT I1a3aM KOPHYHEBBIM, KeNThII WIK Kpac-
HBIi 11BeT. S pKue KpbUibs 6aboyeK-HUMMATUI U po30Bast OKpacKa Tejia
TIpeMMAarvHalbHbIX CTAIWI Pa3BUTHUS IIYCTBIHHOM CapaHyy CBS3LIBAIOT
VMEHHO C 3TUMU ITUTMEHTaMU.

TerpanypposbHbIE COSOMHEHUS], OTHOCSAILIMECH K ITMTMEHTaM, BXOIST
TaxKe B COCTaB XJIOpohuiUIa, TEMOIIOONHA, UUTOXPOMOB. OHM, BUIVIMO,
CUHTE3UPYIOTCS U3 IULMHA. ONMH U3 IIMTMEHTOB 3TOM IPYIIIBI — OHIM-~
BEPAVIH OIpelesIsIeT 3eJIEHBIN LIBET [IOKPOBOB OOrOMOJIOB, HEKOTOPHIX Ca-
PaHYOBEBIX U NMATOYHUKOB. CIIOCOOHBIM € JIETKOCTHIO OKUCIATRCS M BOC-
CTaHaBIMBATLC, OH ODECIIeYrBaeT IIPUCITIOCODUTENLHOE U3MEHEHME OK-
packu X TeJa.

C ontryeckuMu 3¢ deKTaMU pacceuBaHusl, MHTepdEpeHIIMM U Tud-
paxkiy CBETOBBIX BOJIH HAa TOHKMX CTPYKTYpPax ITOBEPXHOCTH TejIa Hace-
KOMBIX CB$I3aHbI MHTEHCUBHOCTB, PAa3HOOOpasue, U3MEHUYMBOCTS U PAIyX-
HOCTB X OKpacKU. ITpy aToM, eciu oNTUYECKH aKTUBHBIE CTPYKTYPhI Ky-
TUKYJBl OTHOCUTENBHO BEJMKHM II0 CPAaBHEHMIO C JIMHOYU BONH CBeTa U
pacIpeliesieHbl HeperyJIsipHO, BOZHUKAIOT CHEeXXHOo-6enrle upeta. Ecnu
PaCCTOSTHUS MEXIY PEryJIIpHO PacIIONOXEHHBIMU CTPYKTYpaMy CpaBHU-
MBI C JUIMHOM CBETOBBIX BOJIH, TO BO3HUKAET UHTEPMEpeHIIMS, TIPUBOIS -
1asi K YCUJICHUIO OIIpeIeIeHHBIX LIBETOB, MEHSIOLLIMXCS [IPY USMEHEHUU
yIJa 3peHus.

ToHyamMe U IIPO3pauyHbIe KPBUILS 3J1aTOIa30K 1 MENKUX TTONEHOK
TIEPEJIUBAIOTCS. BCEMU LBETAMU PAIyTy, YCUIIUBAIOUIMMHUCS TIPY paccMar-
pUBaHUU Ha yepHoM (oHe. OCOOEHHO CUIILHOE BIIEYATIEHME IIPOUBOIUT
UHTEPPEPEHLIMOHHAS OKpacKa ONTUYECKMX YeLIyeK KphlIbeB 6aboyeK
Tporuyeckoro popa Urania. VIX yepHbI OCHOBHOM (hOH CHSIET ApKO-3ee-
HBIM CBETOM, K KOTOPOMY JOOABISIOTCA 30JI0TUCTO-XENThIEC, KpaCHbIE,
cHHUE, GUOJIETOBLIE U ITYPITypHEIe 0TOIecKU. PaccpeioToueHHbIE cpenu
ONTUYECKU HEUTPAIHHBIX YeUIYeK, OHU IIPUAAIOT KPBUIBSIM B LIEJIOM Xa-
PaKTepHbIH 1IarpeHEBbIA MTEpeIuB.

Cxonusle orruyeckue 3¢hdexTsl BO3HUKAIOT Ha KPbUIBIX MHOTMX T1a-
PYCHHUKOB U TOJTYyOSHOK. Y I0XXHOaMepUKaHCKUX 6abouek pona Morpho
MHOI'MX TPOITMYECKMX HUMDaIUI B OKpacKe KpbUILeB IIPeodaamaroT MH-
TEHCHUBHbBIE CUHHUE U TOJIyOble TOHA, IT0 KOTOPBIM IIepeIiBalOTCs IIMPOKKE
SpKO-3eJIeHbIE U TOTyOble BONHEL M HY¥0 MpUpoIy MMErOT ronyohle rsaTHa
Ha KpBUIBSIX HEKOTOPBIX 6a004eK M palyXHas OKpacKa IIOKPOBOB psiaa
XYKOB. Takas okpacka o6pasyercsl Ha TOHYaiuX qupakiMoHHbIX pe-
IIeTKaX KYTUKYJISIPHBIX CTPYKTYP M COXpaHseTCs JaXe Ha MCKYCCTBEHHBIX
CJIeTIKax C IIOBEPXHOCTH, CAETaHHBIX U3 KoJutonusi. CepebpucThIii 61eck
KpbUIbEB LIMPOKO pacIpOCTpaHeHHBIX 6a00ueK-IIepaMyTPOBOK oIIpee-
JISIETCSL CIIOXHBIMU COYETAHMSAMU INTUTMEHTHOM OKPACKH C pe3yabTaTaMU
UHTepMOEPEHLMOHHBIX X TM(PPaKIIMOHHBIX SBIeHU. B 1ie10M audpaxum-
OHHAasl OKpacka, I0-BUIUMOMY, pelika B MUpe HaCeKOMBIX, U ITOYTH BCe
MeTaJUTUYECKU -OIECTSILME LBETa TeNla XXYKOB-3/1aTOK Y JIUCTOEI0B 00yC-
JIOBJIEHBI UHTephepeHIUeR, YCHIEHHOU TeMHOM TUIMEHTHOX OCHOBOI.

Hepenxo KOHTpacTUPYIOLIME LIBETA OKpacKu 06pas3yroT pucyHok. Ha
KpPBUIBSIX 6a60UKHU-TIEPIAMYTPOBKM 3JIEMEHTHI PUCYHKA — TeMHBIE MeJla-
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HMHOBbBIE [I1THa Ha XeJAToM (oHE — MpU HapyLUCHUM CUHTE3A METaHHA
ocTarorcs 6enbivuy. CenoBaTeNbHO, IPU OHOM ¥ TOM K& PUCYHKE OKpac-
Ka MOXET ObITh Pa3IuyHOMN.

OcoBEeHHO CIOXHBI M TIPUXOTINBE PUCYHKU Ha KPBUIbSX 6abouex;
3HAYUTEIBHO MEHEE PA3BUT PUCYHOK ITIOKPOBOB XKYKOB, 4T0O He CBA3AHO €
OKpacKoi (BeIb MHOTHE SIPKO OKpallieHHbIe JIMCTOEAbI 1 3IaTKH BOOOIIIE
He MMEIOT pycyHKa). Cpeay oCTaIbHbIX HACCKOMbBIX PUCYHOK MMELTCA Y
IPSIMOKPBLIBLX, KJIOIOB, py4eHHUKOB, CKOPIIMOHHMUIT M LIUKALl.

HecMoTps Ha pa3HO0Opasye U U3MEHYUBOCTb OTAEbHBIX KOMIIOHEH-
TOB PYICYHKa KpbUIa, Hanpumep y 6abouek-HIUMPanu, MOXHO BBIICIUTH
ero obLIyIo cxeMy 1 pototurl. [lo Muenuto b. H. IIBaHBM4A, IPOTOTHIL
pUCYHKa cJIaraeTcs 43 IATH CUCTEM IIONIEPEYHBIX T0JIOC (puc. 72): nep-
BOH — TpeX y3KUX 3KCTEPH BIOJb Kpast KpbUIa; BTOpPOIA, CIENYIOLUEH 32
HYMH, — [J1a34YaThiX [IATEH CO 3payKaMy; TPEeThel — NBYX AUCKANbHBIX
HOJIOC 6IM3 IUCKATBHON AYeiKy KpbUta ¥ 6a3aIbHOM I10JIOCH! Y €70 OCHO-
BAHUSI; YETBEPTOM — JBYX MEAMATBHBIX, WM CPEIUHHBIX, T10JI0C; IATON
CHCTEMBI — YM6D (TeHel) ¢ pacrUIbIBYaThIMU KOHTYPaMU, KOTOPHIE 321101~
HSIOT [IPOCTPaHCTBA MEXY MONEPEYHBIMU IT0JI0CAMH.

I[Ipeo6pasoBaHus 3TOro OGLIEr0 MPOTOTHITA CBOIATCH K BbIANCHUIO
YUTH YCIJIEHHIO OTHENbHBIX YacTel pUCYHKa, K M3THOaHMSAM U TIEpeMeLLe-
HUSIM T10JI0C, 06pa30BaHMIO KOMILIEKCOB, 0OMEHY MeCTaMi 1 HallOXXEHHIO
HEKOTOPBIX [T0JI0C APYT Ha Apyra. I1py 3TOM OKa3bIBaeTcsl, YTO HauMeHee
MIOCTOSIHHA BTOpas SKCTepHa, a HauboJjiee — TPeThsl; U3 CUCTEMBI [J1a34a-

Puc. 72. IlpoToTHn pHcYHKa KpsUlkeB GaGouex cemedcTsa mumdanuy (4) W napycns-
Ko (b) (mo IIIsawemay, 1949):

3KC — DKCTEPHBI, 224, 1 — [NIA34aTRIE [TATHA, Med, 6a3, duc — COOTBETCTBEHHO MENUANbHEIE, BasaTbHbIE,
JTHUCKUTLHBIE ITOJOCHL; yM — }’MGDH
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TBIX MISITEH OCOOEHHO IPOYHAI BTOPOE IISTHO 33JHEr0 Kpblla U MSToe IIAT-
HO TIEPEIHET0, IPUYEM [TIa3yaThle MSITHA OTIMYAIOTCS 0COB0M «aKTUBHOC-
ThIO». COMKAACH, HO HE COIPUKACAsACh C APYTUMU DJIEMEHTaMU PUCYHKa,
OHM BBI3BIBAIOT UX CMELUEHMS M M3rUbaHusl. B cucTteMe IUCKAIBHBIX IO-
JIOC NlepBasi pe3K0 OrpaHuYeHa CHapy>! U pacIUIbIBYaTa Y BHYTPEHHETO
Kpasi, TOra KaK BTOpasi, HA060pOT, Pa3MbITa ¢ BHELITHEH CTOPOHBI 1 IMeeT
YEeTKU KOHTYD C BHYTPEHHEMN.

CylLECTBEHHO, UTO BbISIBIEHHbIE [IPE0OPa30BaHUs PUCYHKA PETUCTPU-
PYIOTCSL B pas3HbIX TPYTIIax YelIyeKphUTBIX, HE CBI3aHHBIX IPYT ¢ JPYIOM
HETIOCPEICTBEHHBIM POIICTBOM. B BTHX MapaUleIbHO OCYIIECTRIIIIOILIMXCS
TEHIEHLAX OYEBUIHO IIPOSIBIIEHME HEKOTOPBIX OOLLMX 3aKOHOMEPHOCTEN
M3MEHEHUS] PUCYHKA, U3BECTHBIX HAM JIMILb YaCTHYHO.

He Bcerna noHATHBI (QYHKUUOHATLHBIA Y IIPUCITOCOOUTEIBHBIA CMBICI
TeX WJIM MHBIX OKPACOK U PUCYHKOB, a TAKXKE OMOJIOrHYecKas 1Ie1eco06-
Pa3HOCTH MX IIpeobpazoBaHuit. C HECKOIBKO GONbLIEH OTpeieJe HHOCTHIO
MOXHO CyIUTb O 3HaYE€HUU CE30HHBIX M BO3PACTHBIX U3MEHEHMIL: Heobpa-
TUMBIX, CBSI3aHHBIX C CHHTE30M, HAKOIUIEHUEM U PACIIafoM ITIUIMEeHTOB, 1
06paTUMBIX, BbI3BAHHBIX CMEIIEHUEM IIMITMEHTHBIX TPaHyJl WK CIIeLu-
QTBHBIX TMIMEHTHBIX KIIETOK — MeJIJaHO(OpOB.

Oco6eHHO HaIIsIIHA XpOMATHIECKAas! afanTaluus [IpIMOKPBUIBIX, 061~
TalOLIMX B aypuKaHcKoi capaHHe. [locie HepeaKuX 30ech ITOXapoB 110~
KpPOBBI HACEKOMBIX B CUYMTAHHBIE THU TEMHEIOT, CONMKAACH 110 LIBETY C
TIpeod.IanaroLMM GOHOM BbIICKEHHOM TpaBbl U KyCTapHUKOB. [1pucroco-
OUTENbHOE 3HAYEHUE STHX USMEHEHU OKPacK OYEBUIHO.

MeHee MOHSATHO PErYJISIPHOE U3MEHEHUE OKPACKH IIIMPOKO PacIpocT-
paHEeHHBIX 6a60YeK-TOTyOSTHOK MM OFOPOIHBIX KIIOTIOB. B iepBoM ciy-
Yyae BeCeHHMe U OceHHUe (HOopMBL, HarpuMep Lycaena phylaens daimio Hb.,
OTJIMYAIOTCA SIPKO-OPAHIKEBBIM (DOHOM KPBLILEB, a JeTHUE HOPMbI CpaB-
HUTEIHHO TEMHBIE.

Sumyronye Kionsl Eurydema ornatum L. IMEIOT Ha TeJle TEMHBIE ITAT-
Ha Ha 6oJiee CBeTIOM (DOHE, KOTOPKBI MEHSIET L[BET y JITHUX M OCEHHUX
dopMm (puc. 73). IlpumevaTenbHO, YTO OOLUMPHBIE TEMHBIE ITSITHA Ha
opromke kiora Oncopeltus fasciatus L. GopMUpYIOTCS TUIUL TIPU KOMHAT-

Puc. 73. Ce3onnbie M3MeHeHHA okpacku Kiona Eurydema ornatum L.
(mo IIBanBuwy, 1949):

A, B, B, I — COOTBETCTBEHHO OCEHHSSI, 3UMHSI, BECEHHS M JIETHSIA OKPacKU
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HOY TEMIIepaType M HCYe3atoT Npy MoBbIlteHnH ee Jo 25—27 °C. 3akpa-
IIMBaHUE Tna3 KoosUiky Oedipoda coerulescens L. HEIIPO3PAYHBIM JIAKOM
JIMIIAET 3THX HACEKOMBIX CITIOCOGHOCTH TIPUCIIOCAOIMBATHCS K LBETY TIO-
yBEl. OUEBUIHO, YTO BHEIIIHME CTUMYIIB], BO3JENCTBYS Ha PELIETITOPLI X
HepBHBIE LIEHTPbI, aKTUBU3UPYIOT SHIOKPUHHBIE KeJIE3bl, OTpeNeIIo-

o

Puc. 74. VunycTpuanbHBIi MenanusM Oepe3oBoit manennns! Biston
betularia L. (mo ®apby, 1976)
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LIMe XapaKTep ¥ XOI MUTMEHTALUN TIOCPEACTBOM BBIAEISIEMBIX UMM IOp-
MOHOB. MI3MEeHEeHUE 0KpacKyU BO3MOXKHO U 0€3 yJacTHs BHELTHUX CTUMY-
JIOB, KaK, Harpumep, y ryceHul 6a6ouku raprmuu Cerura vinula L., xpac-
HEIOLIMX Iepen OKyKivBaHueM. HabmomaemMoe 30ech OTII0KEHUE OMMOX-
POMOB — JIULIb ITOOOYHBIH pe3ynbTaT AeHCTBYS TUHOYHOIO TOPMOHA.

ITpuBeaeHHbIE IPUMEPEI IEMOHCTPUPYIOT UHIMBUIYATBHEIE TIPUCITIO-
COGNEHNS, BO3MOXHOCTH OTHENBHBIX 0COOEH K U3MEHEHHUIO LIBETA TENIA B
TeYeHUE XU3HU. DTU U3MEHEHMS HEelIpSIMOe CIEICTBYE 0TO0pa, KaK TIpU
HHAYCTPUATBHOM MeJaHU3Me 6epe30BhIX IsineHull (Biston betularia L.),
Cpely KOTOPBIX BELKMBAEMOCTE 60Jiee TeMHBIX (POPM CyLLIECTBEHHO BBILLE
(1a 30 %), yeM cBeTIIOOKpatIeHHBIX. [TocneqHue ropazno 3aMeTHee LISt
XUIIHUKOB Ha 3arpsi3HEHHOM JBIMOM U KOTIOTRIO (POHE (puc. 74).

Bonee oyeBUIEH ananTHBHLIM XapakTep 0OpaTUMBIX U OTHOCUTEILHO
GBICTPBIX UBMEHEHUIT OKpacKY Tesla HaCeKOMBIX. Y nanoynuka Carausius
morosus Br. KJIETKM TMITOAepMbl BKJIIOUAIOT I'PaHyJIbl YEThIpEX ITUTMEH -
TOB: 3eJIEHBIE M XKeNThIe pacipefeeHbl pABHOMEPHO 10 LIUTOILIa3Me, a
KOPMYHEBBIE Y OPAHXEBBIE CIIOCOOHEI ITepeMeLliaThes JTUO0 K OCHOBaHUIO
KJIETOK, Y TOL/IA TEeJIO CTAHOBUTCS 00J1ee CBETIIbIM, JIMOO0 K UX BEPILIMHAM —
U TeJIo TeMHeeT. [IBUbKeHUsI IpaHyl ¥ U3MEHEHMSI OKPacKy Teja orpee-
JISIOTCS. MHOXECTBOM CTUMYJIOB: U3MEHEHUEM LiBeTa (hOHa, TEMIIepaTyphl,
OCMOTUYECKOTO AaBAEHMST IeMONIMM(MEBI, BIAXHOCTH, MEXaHUYECKUMU
BO3IEMCTBUSIMU U 3pUTEIbHBIMU BOCIIPUSITUAMM — U BMECTE C TeM IO~
BEPKEHBI CYTOUHOMY PUTMY: IHEM IAJIOYHUK OKpallleH CBeT/Iee, YeM HO-
yp10. CXOIHBIe U3MEHEHUS XapaKTePHBI 7151 HEKOTOPHIX 6OTOMONIOB U,
ITO-BUAUMOMY, TyceHUL] 6aboyeK. OHU CONEMCTBYIOT MAaCKMPOBKE Hace-
KOMBIX, KOTOPBIE He CITOCOOHBI K aKTHMBHOM caMo3alliure.

Puc. 75. Jlucrosunnas ¢gopma Tena 6abouxn Callima v nanoynu-
Ka Phyllium (no IIIBamsmay, 1949)
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8
Puc. 76. Mumuxpus Papilio gﬁa;danus (o Dpauxy, Xoamy,
1966):

A~ camell, 5 — caMKM pa3HBIX MUMeTHUECKUX (GopM; B — NpeacTapuTe
cemelicTpa, ABISIIOLIAECS MOTENIAMHI

PazutesHO CXOICTBO I'YCeHUL 6a00oueK-TIsIeHULl U TAJIOYHUKOB C
BBICOXLIIMMM CY4YhsSIMU WUTH TIAJIOUHMKA CTpaHCTBYIOIEro aucta Phyllium v
6abouxu Callima ¢ MUCThAIMU pacTeHUH (puc. 75). DTO CXOACTBO MOXKET
BBECTU B 3a6JTyKAEHHE 30pPKOT0 XMLIHUKA.

MHorue STIOBUThIE M aTPECCHBHBIC HACEKOMBIE, KOTOPBIE MOTYT CTaTh
CITyYaitHBIMM XePTBAMM HEOTTBITHBIX XMIIHUKOB, BhIpadaTeiBaloT 06LLME
MIPU3HAKY, CUMBOIU3HPYIOLIKE OMTaCHOCTh. TaKOBBI IPKOOKpalIEHHEIE
XYKHU-HapbIBHUKU, 6ab0UYKM ¢ IHOBUTOM reMosuM(Oo¥i, OCEI ¥ ITYebl, Je-
MOHCTPHUPYIOIIME all0CeMaTYECKYIO (YTPOXKAIOILIYIO) OKpacKy. Bmecre ¢
TEM 3TH XOPOLLIO 3alMIEHHbIE HACEKOMBbIE HEPEIKO CTAHOBATCS obpasLa-
MU JUIS TIOApaXKaHUsI, CBOEOOPA3HBIMU MOJEISIMU IS IPYTUX, BIIOJIHE
ChelIOBHBIX M 6e33anUTHRIX hopM. O6nanas yrpoxXarollel BHELIHOCTEIO,
OHM, €CTECTBEHHO, TIOBLILIAIOT CBOM ILAHCHI Ha BbDKUBaHYE, ONHAKO IaH-
HBIA TUIT MUMMKDPUHY, OTKPBITEIN BelTCOM, UMeeT OIIHO CYLUECTBEHHOE Or-
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paHuyeHue. Jleno B TOM, YTO €y ITOApaXaTeNy CTAHOBITCS MHOTOUMC-
JIeHHEe CBOMX MOJIENIel, TO NTOCIeHUE CTAHYT Yallle OABepraThCs Harlae-
HUIO XMIHUKOB, YK€ IPUOGPETIMX OIBIT OOLIEHMS C TIYTAIOMIUMY, HO
He3allMIIEHHBIMU GOpMaMHU.

OcoGeHHO MHTEPECHBIH PUMEp GEUTCOBCKOM MUMNKDUM OTMEUEH Y
I0XXHOA(PPHUKAHCKOTO napycHuKa (Papilio dardanus L.), XenTooxpaeH-
HbIE CAMIIBI M CAMKYM KOTOPOTO O6BIYHO 06MTai0T Ha KoMopckux ocTpo-
Bax, Manarackape u B Comaity. OfHaxo B DPUOMUYU M APYTUX PErMOHAX
CaMKM NapyCHUKA CTAHOBATCS ITOXOXKUMHU Ha PasIMYHbIX HECHEIOOHBIX
6aboyek cemelictBa Danaidae, a caMLBl OCTAIOTCS HEU3MEHHLIMU
(puc. 76). Taxum o6pasoM, B IIpefenax apeaia OQHOOGPA3HBIM CaMLIaM
NIPOTMBOIIOCTABRIISETCS MHOXECTBO PA3HOOOPA3HbIX CaMOK, TIOJPaKAOLLIMX
Pa3HBIM MOZENSIM U OTIMYAIOIIMXCS OT HUX JIMILE MAJTO3aMEeTHBIMM, HO
XapaKTepHBIMM IULST NMapyCHUKOB OTPOCTKAMHU 3alHMX KphUlbeB. Ilpu
CKPEeIIMBAHMM BCEX 3THX (opM HabronaeTcs 00bIYHOE MOHOTMOPUIHOE
paclIeIIeHue, KECTKO CUEIIEHHoe ¢ IT0NoM. ClieoBaTeNbHO, KaxXnas
MUMeTHYecKast HopMa KOHTPOMUPYETCH, TIO CYLIECTBY, ONHMM TeHOM (Cy-
TIePreHoM), TIOKAIM30BAHHBIM Ha TTOJI0BOY XPOMOCOME CaMOK. YUMTHIBAs,
4TO MCXOJHBIE, HEMUMETHPYIOILIME CAMKU OOUTAIOT Ha TPAHMLIE apeaa,
MOXHO OOBACHUTE MX MHOTOOGpa3ME COYeTAHMEM IU3PYIITUBHOIO ¥ IBU~
XKYLIETo, HO TIOCTOSIHHO MEHSIOLLIETO CBOE HallpaBieHue oTéopa.

B 3akimoueHue 0TMETHM, YTO Cpeau PasHOO6pasusi GOpM HACEKOMBIX
BBIIETIAIOTCS HEKOTOPOE IIOCTOSHCTBO M IMHCTBO, CBI3AHHBIE C OGIHOC-
TBIO MX ITPOMCXOX/EHHUSI, 00pasa XKM3HU U YCIOBUH CYLUECTBOBAHUS, a
TAaKKe C OBLIHOCTHIO CUCTEMHEIX 0O BEKTOB.

Kaxaprit o6BeKT KaK cucTeMa, 06pasoBaHHast HEKOTOPBIM YLCIOM B3a-
MMOJEeHCTBYIOLIMX BIIEMEHTOB, B COOTBETCTBUY C OOIIEH Teopueil cucteM
(bopMupyeTcs 3a CyeT IGO0 UBMEHEHUSI CAMMX DIIEMEHTOB, JIMOO0 MX YMCIA
U CYLUECTBYIOLIMX MEXIY HUMU B3aMMOOTHOLIEHUIA U CBA3el, TUB0 Beex
YKa3aHHBIX M3MeHeHUA. HeTpyaHo yGeauThCs, YTo XKUBbIE OOBEKTHl CO-
3[al0TCs B IMPUPOIE OrpaHNYEHHBIM HaGOPOM CIIOCOB0B, OTBEYAIOUIUM
YMCITY HETIOBTOPAEMBIX COYETaHW S7IeMEHTOB, OTHOIEHUI U YUca 31e-
MEHTOB.

CucreMHas 0GLIHOCTE paccMaTPUBaEMbIX HAMM OGBEKTOB BBIPAXKACTCH,
HanpuMep, B pasUTEIBHOM CXOACTBE XKabp Y IMYMHOK ITOIEHOK ¥ CTPEKO3
C 3a49aTKaMU KpPbUILEB, WIEHUCTHIX AHTEHH C LIePKaMU, MOLIHBIX (hopLeTT-
COB ¢ yemocTIMU. CX0NCTBO HACEKOMEBIX MJTH OTHEJIBHEIX YacTel UX Tea
MOXeT OBbITh [eHETUYECKUM, KOHBEPTEHTHBIM M CUCTEMHBIM. .



AHATOMMA U ®U3nONOrst HACEKOMbIX
®

METABOSMN3M HACEKOMbIX

NonocCTb TENA

HaceXoMbIX, KaK ¥ BCeX MpefcTaBUTENe! TUIIA WICHUCTBIX, HApsay ¢
MOJUIIOCKaMHU, XOPIOBBIMU U KMBOTHBIMH HEKOTOPBIX APYTHUX TUIIOB UME-
HYIOT BTOPMYHOITONOCTHBIMU WJIH LETOMUYECKUMMU. DT0 03HayaeT, uToO
IepBUYHas TIONOCTD TeNa, BIIOJIHE pasBUTasl Y KMIUEYHOIONOCTHBIX 1 3a-
TIOJTHEHHAS TAPEHXMMOM Y TUIOCKMX ¥ KPYIUIbIX UepBeil, Y HACEKOMBIX 3a-
MelleHa BTOPUYHOIT IOIOCTBIO — lienoMoM (puc. 77). PassuBatomasics B
COMUTaX — CETMEHTAPHBIX CKOTUIEHUAX ME30AEPMAIIbHBIX KIETOK — OHa
KMeeT COOCTBEHHYIO SIUTENNANBHYIO BRICTHIKY M 3aIlONHEHa XHUAKO-
cTh10. ClieflyeT OTMETUTD, YTO ¥ HACEKOMBIX Me30epMaJIbHbIE COMUTBI €
LEJIOMUYECKIMM TTONOCTSIMI BHYTPM HUX CYLIECTBYIOT HENOJIIO, TOJIBKO Y
5MOPYOHOB, Y1 BITOCTIEACTBUM PacIafialoTCs Ha OTIEIbHbIE KIETKH. Taxum
06pa3oM, TTOJIOCTh UX Tejla CTAHOBUTCS CMELIAHHOM (MUKCOLEIEM) M BCe
IIPOCTPAHCTBA MEX]Y BHYTPEHHMMM OpraHaMK CBOGOIHO coob1UaTCH
IpYT C APYTOM.

Ha ob1LieM [UiaHe BHYTPEHHEro CTPOSHUST HACEKOMBIX (pHC. 78) MOXHO
BUJIETh, YTO LIEHTPAILHO PACIIONOXEHHBIA B UEHTPe KNIIEYHUK, OKDPY-
SKEHHBLI TIPOU3BOIHEIMY KJIETOK COMUTOB (MBIILIIAMHU, KIIETKAMK X1PO-
BOTO TeJIa ¥ FeMOJIMM(BI, TOHaTaM¥), OTTPaHUYEH JOop3aJlbHOM Inadpar-
MO OT IIepHKapIUaTBbHOIO CUHYCa CO CITMHHBIM COCYIOM U BEHTPAJIbHON
IuadparMoit oT TepuHepaIbHOTO CHHyca ¢ GprOIIHOM HEpBHOM LIETT0Y-
Ko OHaKo 06e JuadparMel HECTUIOLIHEIE U 1OTTYCKAIOT CBOGOAHbII 06-
MEH I10JIOCTHOM XUIKOCTH MeXIy CUHYCaMHU.

PeIyKLvsl KpOBEHOCHOM CHCTEMBI 10 CITMHHOTO COCYAA (Y KONBYATBIX
yepBeli 9Ta CUCTeMa OCTaeTCs 3AMKHYTO#) CBA3aHa C CWIbHBIM DASBUTHEM
TpaxeiHoit cycTeMbl. He ydacTBysl B pacripeieIeHMH J10 TKaHAM KUCJIOpo-
Ja, KpOBEHOCHAS CHCTeMa HACEKOMBIX COXpaHSET (PYHKLIMHU JIMIIb «THM-
(paTHIeCcKON CHCTEMBI».

NMUTAHUE U NMEPEBAPUBAHUE N

IMumesasn creumamsauns. [ogasimoliee 60IbIIMHCTBO HACEKOMBIX —
duTodaru, To ecTh IOTPEGUTENIM OPTaHMYECKOTO BEIIECTBa, CHHTE3UPO-
BaHHOIO ¥ HaKOIUIEHHOTO pacTeHUsMU. OIHAKO Cpell HUX HepEeIKo
BCTPEYAIOTCH XMIIHUKY, TIAPA3UThI, a TakoKe carpodaru, MUTaommecs
THUIOLIMMY OPraHUYeCKUMU OCTATKAMK, HeKpodary (IToelaioT TPYIIB) U
Koripodaryt (MCTOYHMK MUK — HaBO3).

[lIupora crexTpa U3GUPaeMO MUIIK TIpeNoIaraeT pasHooopasHe
CIToco60B ee OTBICKaHWA Y PErHCTpaIMK, MOPHODYHKIIMOHATBHOE MHOTO-
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o6pasue MULIEBAPUTENLHBIX OPraHOB U X01a MeTabonu3Ma. JILIb HEMHO-
Y€ HaceKOMBbIE BCESITHBI (aHTO(ArM) K ONMHAKOBO OXOTHO MCITONbL3YIOT
B IMMILY ¥ PACTEHMS, U XXUBOTHBIX, U NIeperHUBaIOLNe ocTaTKu. bosee
pacrpocTpaHeHbl MHOTOSIIHbIE (DOPMBI (ITonMdaru), n3Guparolue I
cebs1 JIMLUb PACTEHUS WIM XXKUBOTHBIX, ONHAKO B OCHOBHOI Macce HaceKo-
MbI€ OTHOCATCH K oJurogaraM, HalpuMep ITUTAXOTCH PACTEHUAMYU OJHOTO
VUM HECKOJIBKUX OIM3KMX CEMEWCTB, IIPOSIBIISS SIBHYIO 36K paTeIbHOCTh
U ITALIEBYIO CIIELMATTU3ALIUIO.

Cpeny napa3suToB HEPEIKH OUTO(MAaru, HO cpelyl XUIIHUKOB BCe Xe
npeobianarot roaudary. Ipenen creumansalmy — MOHoGarus, To ecTh
CIIOCOOHOCTD ITUTATHCS OPraHU3MaMU OJHOTO MJIM HEMHOTYIX GIM3KUX BU-
noB. Cpenu purodaros MoHo(daraMy sIBISIOTCS MHOTHE TIIM, YEPBELbI U
UIUTOBKH, CpeIM MapasuToOB — HEKOTOPhIE HAE3MHUKMY, BILUM, GI0OXM, Cpe-
JM XMIIHUKOB — G0Xbs1 KopoBKa Rodolia cardinalis Muls., muraiomasicst
]{\I/(I:KTIIO‘-II/ITCJII:HO aBCTPANIMMCKIUM XeJIoOUaThIM uepBseLioM Icerya purchasi

ask.

Kpome GyHKumy cHa6GXeHUsT OpraHu3Ma IMUTaTe IbHBIMU U TUTaCTUYeC-
KVMMHU BEILECTBAMHU, & TAKOKE SHEPIUel, HEOOXOAUMOI TS MIOMAEPXKAHUS
KUBHEIEATEIPHOCTH U IIPONOJIKEHUS POIa, TIMILEeBapeHe BLITONIHIAET
BXHYIO 6aphepHyI0 U MH(OpMaLMoHHYI0 GyHKMY. [TepBas rposisiser-
Cs1 B HapyILIEHWY aHTUIEHHBIX CBOMCTB IOTPEe6GIEHHBIX OEIKOB U U30aBiie-
HHU OpraHM3Ma OT BPeAHBIX METAOOIUTOB Y TOKCMHOB, BTOpas CBA3aHAa C
TeM, 4TO XapakTep X CBO¥CTBa BOCIIPUHATOMN MUY COIepKaT JUIsT HaceKo-
MBIX CTOJIb X€ CYLIECTBEHHbIE CBEIEHUS O BHEIIIHEM MUpE, KaK i 3BYKH,
(OpMEL, Kpacku.

OThIcKUBad MUY, HACEKOMbIE OOBIYHO PYKOBOICTBYIOTCS 3pUTEIb-
HBIMY (BU3YaJIbHBIMU) X OOOHATEIBHBIMU (ONb()AKTOPHBIMU) CTHMYJIa-
MU, BOCIIpMHMMA UX [TO-Pa3HOMY B 3aBUCUMOCTH OT HACHILEHWS VI I0-

7

7S

e N,

NS e‘i"J;“‘,
.

AN

2

Puc. 77. ®opMupoBanuWe BTOPHIHOM
NOJIOCTH TeNa Y WICHHCTHIX:

1, 2— COOTBETCTBEHHO ITEPBUYHASA U BTOPUYHAS
TOJIOCTH TeNa

Puc. 78. O0Oummil mian BHYTpeHHEro CTPOEHHs!
HaceKoMmbix (mo Weber, 1966):

1 — CrIMHHOM cocyn; 2 — fop3anbHas Adadparma; 3 —

KUINEYHHK; 4 — BeHTpajlbHasg auadparma; 5— He- 5
PBHast CUCTeMa

77



1012, PU3NOJIOTUYECKOTO COCTOSTHYS U CUTyaluy. HenocpencrseHHo 1ne-
pell TMHBKOM I BCKOpE IOCe Hee, TIPY 3arlojIHeHUY 3peJIbIMU AHLIaMU
TI0JIOCTH OPIOIIKA, HACEKOMBIE OOBIYHO HE PEarupyioT Ha MUILEBbIE CTH-
MYJIbI, OTJIMYASICh B JIIOGOE NPYToe BpeMs CyTOYHON PUTMHUKOMH B OCTPOTE
YX BOCTIPMATHS YJTH TIOJHBIM 6e3pasInyueM K HUM TIpH aparuu (croco6-
HOCTH BOOGLIE He TIUTAThCS Ha TeX WX MHBIX (pa3ax XUZHEHHOTO LIUKJIA).
HeMHoTHE XULIHWKY, HATTPUMEP JIMYMHKU 60XBUX KOPOBOK, BOCIIPUHM-
MAIOT MUIIEBBIE CTUMYJIbI JIMLIB IIPY HETIOCPEICTBEHHOM KOHTAKTe C [10-
TeHLIMATbHOM XXEPTBOH.

TIpUYMHBT MULIEBOI CIIELMATU3ALMU U CTENEHb ee TIPOSABIEHNA pa3-
JmgHbl. HeKoTophle XUUIHbIE THYMHKY MYX He CITOCOOHBI K GBICTPBIM
JIBAXEHVSIM ¥ JOBOJILCTBYIOTCS MATOTTONBIKHBIMY TIAMU. HaraneHue
GOroMOJIOB, HATIPOTUB, TIPOBOLIMPYETCS IBYDKEHUSMU KEPTBBI B 110J1€ UX
3peHHsl; OHU He CIIOCOGHBI MIUTaThCs HENOABUKHBIMU YePBELIAMU UITH
IMTOBKAMM, JaXe HaXOIsCh cpey HUX. MHOIVe MeperoHIaToKphLIbIe,
TapaIU3YIOLINE CBOM KePTBBI MOJIHMEHOCHBIM YKOJIOM SIHLIEKTIa/a, Yalle
BCero 6bIBal0T orrodaraMu ¥ MoHodaraMy, Tak Kax OT pasMepa XepTBbI
Y CBOMCTBEHHBIX € CIT0COG0B CAMOOGOPOHEI 3aBUCUT yCIIeX IToeNuHKa, U
JIMLLIb MHCTYMHKTUBHAS TOYHOCTD IBIDKEHUI obecrieunBaeT mobeny. MHo-
TVie TApasUThl OTHICKMBAIOT XO35IEB, OPUEHTUPYSICh HA CBOMCTBEHHBIE I10C-
JIEHUM MeCTa OGMTaHUA M KOPMOBEIE PaCTEHUsI, HO OCOOEHHO HHTEPECHA
M CJIOXHA MUILEBaY crieruanmu3anus Gpurodaros.

0O671aast BLICOKOCOBEPIIEHHBIMY OpraHaMy YYBCTB — PELIENTOPaMH U
DPYKOBOJICTBYSCh PA3HOPOIHBIMU CTUMYJIAMHU B BhIGOPE KOPMOBOTO 0GbEK-
Ta, MHOIME HaceKoMble-huTodaru IMUTaroTCd Ha 3aBeIOMO SIOBUTBIX pac-
TEHUSIX, KOTOPhIE U3IaBHA YIIOTPEOIAIOTCA WISt IIPOM3BOICTBA HHCEKTH -
LIMI0B TUITa TMPETPMHOB, POTEHOHA ¥ HUKOTUHA. He 06HapyxuBas pu-
3HAKOB OTpaBIeHUs], TaGaYHbIA OpaXHUK Protoparce sexta L. BecbMa GbIC-
TPO BHIBOXUT HMKOTHMH M3 CBOero opraHmsma (3a 30 MuH —Jgo 95 %
BOCIIPMHSITOTO C ITULIE}T), @ HEMHOTHME U3 HACEKOMBIX, BOCIIPUHSBLLIMX LM~
aHUIBI PO3OUBETHBIX, O1arofapsl GepMeHTY polaHase pacLUEIUIAIOT U Ipe-
06pasyioT MX B 6e3BpeIHbIE THOLMOHATHI.

SnoBUTHIE TTFOKO3UIBI TOPYMYHOTO Macia Jaxe IpUBJeKaloT 6a60-
yex-6ensHoK (Pieridae) u xamyctHywo Monb Plutella maculipennis Curt. B
I1epBOM CJIyyae K TaKOMY IIIOKO3UIY OTHOCUTCS CUHUTPUH, BO BTOPOM —
TIPOTOUTPHH, HO 062 OHU He UMEIOT HUKAKOM MULIeBo# LeHHocTd. [Tpen-
Jlarasd TyceHUUaM KaycTHo GenstHku ( Pleris brassicae L.) B U3061IMH
1106071 KOpM, JIUIIEHHBINA, ONHAKO, CHHUTPUHA, MbI OOpeKaeM MX Ha ro-
JIOIHYIO CMepTh. JIJIsT KOIOpaICKOro XyKa IIpUBJIEKATENIEH ST0OBUThIM CO-
JIaHUH, HO TyOUTeNeH 6IM3KUM K HeMy JeMuccrH. Kopoenos 1 3a60/10H-
HUKOB BJIEKYT TePIIeHEI IPEBECHBIX II0POJI, 3aTIaX KOTOPLIX I YejloBeKa
CXOJIEH C apOMATOM JIAHBIIIA WJIM CUPEHU.

YCTaHOBJIEHO, YTO IIMUIEBRIMM CTUMYJISTHTAMMU [UT HACEKOMBIX-(UTO-
(aroB MOTYT GBITH pa3IMUHbIE COEIVHEHMS, COIEPKAIMECS B PACTEHMSIX,
HO He IpeJICTaRJISTIoIMe co60¥ LeHHOCTH Kak ruia. K ux uicry orHoCAT-
Csl pa3HOOOpa3HbIe ITIOKO3UIbI, TEPIIEHOMIR!, (hJIABOHOUIBI U MHOTHE
JIpyTye MpUBJIEKAIOUIMe I, Ha060pOT, OTTAIKUBAIOLIME HACEKOMbIX Be-
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1ecTBa. BMecTe ¢ TeM, OXOTHO MOMIONIAs B GOJIBLIMX KOMTUYECTBAX KOPM,
GoraTslii IPUBJIEKAIOLIMMU COEIUHEHUSIMH (aTTpaKTaHTAMM), HACEKOMBIE
ObICTpee pa3BUBAIOTCS U PACTYT, X B TOM CMBICJIE MTUILEBYIO LEHHOCTD
TaKUX COEVHEHUI MOXHO CPaBHUTH C NEUCTBUEM NPSIHOCTER U TIPUITPAB.

CB0e00pa3HO OTHOLIEHUE K ITUTAHUIO, BBIABIEHHOE Y TYTOBOTO LIEI-
Konpsina (Bombyx mori L.). ¥ 1aHHOrO BUIA K IUCTAHTHOMY ITMILIEBOMY
aTTpaKTaHTY, II03BOJIAIOILEMY U30MPAaTh MUY, OTHOCUTCS LIUTPATh U3
IpyIIILL TeprieHoB. OQHAKO NPUCYTCTBUS STOrO BEIECTBA HEIOCTATOYHO
IUIs1 OTIPBI3aHUS HACEKOMBIM JIMCTA IIEJKOBULIBI, KOTOPOE ITPOBOLIUPYETCS
KOHTaKTHBIMU aTTpaKTaHTaMMU: o.-CUTOCTEPUHOM U (hJIaBOHOMIAMM. 3ar-
JIaTBIBaHUE TIPOUCXOIUT TOJIBKO B TOM CIIyyae, eCM B COCTaB JIUCTA BXOISAT
KpeMHHMEBad KMCIIOTa U LIEJUII0JI034a.

bnu3kue siBJIeHUs] OTMEYEHB! M Y HEKOTOPBIX IPYTHX HACEKOMBIX, YTO
IIpeIiosaraeT olpeleIeHHYIO II0C/Ie0BaTEIbHOCTb JeCTBUS CTUMYJIOB,
obecreunBaroOLIMX IIprYeM MUK, Ecu IooXuTebHas WY OTpULATE N b-
Hasl OpyMeHTalVs Ha KOPM OIpeaesIeTCss NPUCYTCTBUEM COOTBETCTBEHHO
aTTPaKTaHTOB Y PETIEJUIEHTOB, TO Hayallo IIMTaHKs WM OTKAa3 OT u30paH-
HOW IMUILY PETYIUPYETCS MALLEBBIMY MHULIMAHTAMY M CYIIPECCAHTAMMU.
JI715 IPONOJDKEHMS WM TIPEKPALSHUS TIMTAHUST HEOOXOMMMBL CTUMYJISIH-
ThI JIM60 HeTeppeHTHI. CTOJb CI0XKHAS PETYIISLUS IIpUeMa UM 3aBUCHT,
B CBOIO 0Yepelb, OT CTEIIEHU HACBHILIEHUS HACEKOMBIX, IIpUYeM rojios 060-
CTpSIET T€ U3 OPraHOB YyBCTB, KOTOPBIE CBA3AHEI C [IOMCKOM U perucTpa-
upei nuy. HanprMep, rononaoiye B TeueHue 24 4 MyXy B 3TOM OTHO-
LIEHUU aKTUBHEE CHITHIX IPUMEPHO B 4 paza.

Y myxu Phormia regina Mg. opraHsl BKyca paciloyIoXeHb! Ha larkax 1
xo6oTke. OHU BecbMa UyBCTBUTENIBHBI K Pa3TMUHBIM caxapaM, HO II0 Mepe
HACBHILUEHUS UX YyBCTBUTEIbHOCTh NOHMXKaeTcs. Eciu naBath MyxaM Bce
HoJee KOHLIEHTPUPOBAHHBIE PACTBOPBI, TO MOXXHO 3aCTABUTb UX TTUTATHCH
CHOBa U CHOBA, BIUIOTH 0 OYEPEIHOr0 CHIDKEHUS] YYBCTBUTEILHOCTHU U
ajanTauuy K cTumyry. OIHaKo NOBBIILIEHNE HITH CHYDKEHME TOPOroB YyB-
CTBUTEJILHOCTU BOOOLLE HE CBSI3BIBAETCS C pPeaIbHBIM HaCHIIIeHUeM. B ya-
CTHOCTH, IIpefjiarasi MyxXaM XOpOIlO YCBauBaeMYIO UMM ITTFOKO3Y 1 COBEp-
LIEHHO HeycBarBaeMyto D-apabuHo3y, B 060MX CIyJasix MOXHO Ha6Iio-
JIaTh TIOBENICHME, XapakTepHoe IS CHITHIX 0cO0el, HO BO BTOPOM ClyJyae
BepOsITHA TUOETh MyX OT TOJIoJa.

Hapsioy co BKYCOBBIMM PELIENTOPaMM HACKILIEHUE PETYIUPYIOT CTUMY-
JIbI, UCXOSILINE OT PACTSIUBAIOILIETOCs ITPH NMUTaHKK Oproika. [Ipu Hapy-
LIEHUY HEPBHEIX CBS3e! peLeNITOPOB PACTSCKEHUS MyXH ITPOIOJDKAOT ITU-
TaThCA BIUIOTH A0 FMOEH OT pa3phlBa KUIICUHUKA.

Taxum 06pa3oM, COCTOSHME IOJI0a M HACKHIIIEHUS CTUMYIMPYETCS
BIMSTHUEM BKYCOBBIX PELEIITOPOB JalloK U X000TKa M TOPMO3UTCS BISI-
HUEM pELIENITOPOB PACTSIKEHUS KUIUEYHMKA.

ITnmieBsbie noTpedHOCTH. B MUIIEBOM crieLMaNM3al UK HACEKOMBIX Bbl-
paskaroTcs X OTPEGHOCTH B IUILLE, KOTOPBIE OIIPENeIITIOTCS XapaKTepoM
0oOMeHa BelllecTB, HabopoM (PepMEHTOB B OPraHU3Me U CIIOCOOHOCTBIO K
CaMOCTOSITENILHOMY CUHTE3Y HEKOTOPBIX BAXKHBIX OPraHUIECKUX COSIMHE-
HUM.

79



Haubonee oueBUIHEI TOTPEOHOCTY B O€JIKaX, TOUHEE, B CIIAraroLuX UX
aAMHHOKMCIOTAX, KOTOPBIE BBICTYIIAIOT KaK CTPOUTEIILHELN MaTepua 1)
TKaHel ¥ KJIeTOK Tejla, PepMEeHTOB, TOPMOHOB U APYTUX OUOIOTUYECKU
aKTUBHBIX coeVHeHMM. OOBIYHO OHU MTOCTYIIAIOT C NUILLIEN; HEKOTOPbIS
CUHTE3MPYIOTCA B TeJle: He3aMEHUMbIE aMUHOKMCIIOTH] Y HACEKOMBIX, KaK
Y Y TIO3BOHOYHBIX XXUBOTHBIX, — apTUHWH, BaJIMH, JEHLIUH, U30JICHLIVH,
TpunTodaH, heHwIaTaHuH U 1p.

MeHee BIpaxeHa IIOTPeOGHOCTb B XXUPax, KOTOPBIE MOI'YT CUHTE3UPO-
BaTLCA cCaMUM HaceKOMBIM. JIMILb JMHOJIEBad U JIMHOIEHOBAS KUCIIOTEI,
XOJIECTEPUH WM IPYTUE CTEPUHBI, HEOOXONUMBIE IJIS €T0 CHHTe3a, He3a-
MEHMMBL. BEICTYIIasl KaK CTPYKTYpPHbIE KOMIIOHEHTbI OGMOJIOTHYECKUX
MeMOpaH, Pe3epBHbIM UCTOYHUK S3HEPTUU U META60INYECKON BOJIBI, OHU
HeOOXOIUMBI U IJI CHHTEe3a SKIM30Ha — FOPMOHA JIMHBKY HACEKOMBIX.

VriieBoabl — BaXXHEMIIMH MCTOYHUK SHEPTMU — MO0 BOCIIPUHUMA-
I0TCS ¢ IUILEH, JIU60 CHHTE3UPYIOTCS U3 XUPOB U JUIIMIOB. MHorue
XULIHUKY He HYXIA0TCs B IOCTYIUIEHUM YIJIEBOLOB U3BHE, HO (huTodaru
OGBIYHO TTOJTIYYAlOT UX B U30OBITKE.

He Hyxnasacek B HyKJIEUHOBBIX KUCIOTaX, CUHTE3UPYEMBIX BCEMU KM -
BBIMU OpraHM3MaMU, HEKOTOpEIE HaCEKOMbIe YCHIIMBAIOT IIPOLIECCHI pOCTa
Y pa3BUTHA MpU JOOABICHUM B AUETY IYPUHOB U MMPUMUINHOB. boee
OIpefieNleHHa MX 3aBHUCHMOCTh OT MUHEpalbHbIX BelecTB (MoHoB K,
Ca?*, P3*, Mg?*, Zn?* 1 1ip.), HO B 0COGEHHOCTH OT BUTaMKHOB. Hacexo-
MBI€E XapaKTepU3YIOTCS SIBHOM U CTIeLMbUIecKO IIOTPEOHOCTHIO B BOLO-
pPacTBOPMMBIX BUTAMMHAX IPYIIIILI B, BBICTYAIOIIKX KaK KOGEPMEHTHI.
He cunresnpyeMble caMuM HACEKOMBIM, OHU BOCIIPUHUMAIOTCH C ITMILEH
WY OT Crie UM PpUYECKUX KUILIEYHBIX CUMOUOHTOB, CIIOCOOHBIX K CHHTE3Y
pa3MYHbIX BelecTB. OCOGeHHO BaxXHbI TUaMMH (B), pubodnasus (B,),
HUKOoTHHOBag Kucnora (PP), kapHutuH (B;), UHO3UT, TOrIa KaK OTCYT-
cTBHe nupuaokcrHa (Bg) U GosMeBod KMCIOTEH BO MHOTUX Clly4asiX He
MIPUBOIUT K 3aMETHBIM ITOCJEACTBUAM. M3 BUTAMUHOB APYTUX PYIIII CJle-
JYeT yKa3aTh Ha 3aMMCTBYEMBIA M3 PACTEHUI XUPOPACTBOPHUMBIA BUTA~
MUH A ¥ BUTaMuH C, KOTOphle HEKOTOPBIE HACEKOMBIE CUHTE3UPYIOT
camu. Takue HaceKoMble, KaK GoJbLION MyyHoi xpywak (Tenebrio
molitor L.) ¥ psiI ApyTHIX BpeOUTENIEH 3ar1acoB 3epHa, CIIOCOOHI, IUTAsICh
CYXUM KOPMOM, MCIIOJIb30BATh META60IMYECKYIO BOLY, 00pa3yIoLIyIOCs
TIpY OKMCJIEHWH YIJIEBOIOB U XUPOB.

Cronnble 3xele3bl. CIIIOHHBIE XKeJle3bl HACEKOMbIX Pa3BUBAIOTCS KaK
MapHble SKTONEPMAJLHEIE OpraHbl B MAHAKOYISIPHOM, MAKCHIUIIPHOM U
JIabMaTbHOM CErMEHTAX, HO HEPEIKO X YUCIIO COKpalllaeTcs A0 ABYX MU
OITHOI Maphl 160 0HM peayLupyioTcs. Hanbosee MOCTOSTHHBL U TUITHYHBI
rPO3[EeBUIHbIE TaOUATBHbIE Xee3bl, 0T CEKPETOPHBIX JOJIEK KOTOPBIX OT-
XOIAT TOHKUE MPOTOKH. CIIMBAasCh B OOIIME JIaTepaIbHbIE IPOTOKM, YACTO
paclIMpeHHbIe B 00hEMYICTEIE PE3ePBYaphl, OHU BBIBOIST XUIKYIO CIIOHY
B IIOJIOCTh CallBapusl Yyepe3 OTBEPCTHE Y OCHOBaHUS TUIodaprHKca
(puc. 79).

OOBIYHO B CIIIOHE colepXarcsl (GepMEeHThI, PACIUETUISIONINE YTJIEBO-
IIbl, — KapOoruapassl (amiiasa, MHBEpTasa), a y HEKOTOPIX XUITHUKOB —
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JIMIIa3b] U TIPOTEUHA3bI, TIepeBapUBAIOLLIVIE COOTBETCTBEHHO XUPbI U OeJIKU.
B cioHe TiIei HaxoquTces MeKTIHA3a, paspylIarolasi IeKTUHOBBIE 000I0Y-
KU KJIETOK Y 06JIerYaroLias MpOHMKHOBEHME CTUIETOB B TKAHM PACTEHMI, B
CJIIOHE HEKOTOPBIX KJIOIIOB — MMalypOHMAA3a, NeCTBYIOIAA CXOOHBIM 00~
Pa3oM Ha COEAMHUTENbHYIO TKaHb. [l11 KpOBOCOCOB XapaKTEePHO IIPUCYT-
CTBUE B CJIIOHE aHTUKOATYJISIHTOB, IIPETSITCTBYIOIIMX CBEPTHIBAHUIO KPOBY,
arrJIFOTUHOB, IEHCTBYIOLIMX Ha ee KIIETKH, a TalkoKe aHeCTEe3UPYIOIIUX Be-
uiectB. MHora ciroHa SIoBUTa WM COIEPKUT BEILIECTBa TUITA aYKCHHOB.
ConeiicTBYS 06pa30BaHUIO TAJUIOB — OITyXOJEBUIHBIX pa3pacTaHMil TKAHU
pacTeHUs BOKPYT MUTAIOMIETOCs HACEKOMOI0, — 3TH BENIeCTBa OOMIBLHO
00eCIIeYBAIOT €r0 IMUILEH U HaeXHOM TOTIOMHUTEILHOM 3aIHTOM.

CIIIOHHEBIE XeTe3bl HepeIKo Tpeodpa3yloTcs 1 HaUMHAIOT IIPOLYLMpPO-
BaTh (PePOMOHBI, LIEJK YUIU a/UI0TpodUYecKUe BEIECTBa, NpeIHa3HaAYeH-
HbIE JUI IIUTaHUS Opyrux ocobeil. Hanpumep, MaHIUGYNSApHBIE XKee3bl
ITYEIMHOM MaTKU BBIIENIAIOT BEellECTBA, TOPMO3SILIUE Pa3BUTHE SIUHIKOB
BCEX [IPOYMX CAMOK, a XKeJe3hl pabovyux 0cobeil — MaTOYHOE MOJIOUKO.
CBoeo0pa3Hb! aJUI0TpohrYeCcKIe CIIOHHBIE XeJIe3bl CAMIIOB CKOPITHOHHM-
upl Panorpa, 3aI0HSIOIINE TpeMsI TapaMy TOJCTHIX TPYOOK IOYTH BCe
Teno. Hapsny ¢ oOunsHOM Gypoil CTIoHOM, U3BepraeMoit py MUTAHUH U
Ipy 060pOHE, OHU CIIOCOOHEI O0Pa30BhIBATE MOJIOUHO-0€JIbIe ITaKETUKM,
KOTOpEIE CaMKa OXOTHO I10e1aeT IPY CITapUBaHUY.

Puc. 79. CnoHubie Keje3bl Puc. 80. Ilenxoornenurensusie
HacekoMbIX (mo Romoser, JKeJie3bl TYTOBOIO IeJKonpsna
1981): (no IIBaneugy, 1949)

1— npoToK; 2— nabuansHbIe
XeJieapl; 3 — pesepByap
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OCOBEHHO MPUMeYaTeNbHBI MIEIKOOTAEIUTEbHBIE KeJIe3bl TYCEHUL
TYTOBOTO INenKonpsaaa. O6pa3oBaHHEIE USBUTHIMU CEKPETUPYIOLIMMU
TpYGOYKAMM, OHU [TPOTODKAIOTCS B PACIUMpEHHBIE pe3epByapel U fajiee B
60Jiee TOHKHE TIPOTOKHM, BIAJAIOLIME C 00EUX CTOPOH TeJIa B BOJIOUMIIBHIO,
VUIU TIPSUIWUIBHBLA TIpecc (puc. 80). CexpeTupyeMblil 3TUMU XKee3amu Ge-
JIOK (PUOPOMH COCTARJISIET OCHOBY LUEJIKOBUHKH, KOTOpasl, [IEPEXOLA B pe-
3epByap, 06JIeKaeTCs CI0eM cepyLiMHa. BrinapiuBaemast U3 rpecca 4epe3s
NPAIWIBHEI cocoueK Ha HIDKHEH rybe ryCeHULbI 1IeIKOBast HUTh UC-
TIOB3YETCS JUISI TOCTPOKM KOKOHA.

PaCTBOPUMBIiA B TOpAUYEH BOIE CEPULIMH YIATIIETCS IIPU IPOMBIILUICH~
HOH 06paboTKe KOKOHOB IIENKOIIPSA; 3TO 0beryaeT Ux pasMaTblBaH1e B
HUTH, focTuraromyo 1500 M B nHy. I'oToBOE 1LIeIKOBOE BOJOKHO HE
ycTymnaer o ngoqﬂocm CTAIY U, BRIAEPXKYBast Harpy3Ky Ha pasphis 1O
50 kT Ha 1 MM* IOTIEPEYHOTO CeYeHUS!, 3HAUNTENBHO MPEBOCXOIUT 110
IIPOYHOCTHU LIEPCTAHYIO ¥ XJIOIIKOBYIO HUTH.

Kummeynbiii Tpaxy. OTKycaHHast U CMATAs XKBalaMi WM BCOCaHHasT ue-
pe3 XoB6OTOK ITUILA BMECTE CO CJIIOHOM MOCTynaeT B Lubapuit U fanee B
IIOTKY. IIOTKa MMeeT MyCKYJIUCTLIe CTeHKH, & Y
HEKOTOPBIX HACEKOMBIX [1peo0pa3oBaHa B IIOTOY-
HBI} HACOC; OHA NEPEeBOAMT ITALUEBOM! KOMOK B
KUILIEYHBIH TPaKT, cxeMa KOTOPOro U3otpaxeHa
Ha pucyHKe &1.

OBLIYHO KHUIEYHHUK pasfe/ieH Ha Tpy OTHe-
Jla: TIepelHION0, CPEIHIOn U 3alHION KUIIKY,
KOTOpBie, pasiuyasch IO IPOMCXOXACHUIO,
060COBJIEHHI APYT OT Apyra KiarnaHaMu. Ilepe-
IHIO KMIIKY OTAENIeT OT cpefiHeil Kapauanb-
HBIM KJIaltad, CpeQHIOn OT 3aHell — IUIopu -
yeckuil. [lepemHas 1 3agHAS KUILIKa 00pa3yioT-
cg U3 SKTOLEPMBI M, KaK MHOIUE Jpyrue ee
NIPOM3BOAHEIE, UMEIOT TOHKYIO KYTUKYISPHYIO
BBICTIUIKY. DHTOOEpPMaNbHAas CPEeIHssl KUIIKa
JIMLIeHa KYTUKYJIBI.

MNepenHsasa KullKa. Beren 3a IoTKoi,
HaxoIdueica B Hayase epefHel KUIKY, pacIio-
JIOXEH TOHKWI MTUINEBOM, HEPEIKO IEPEXONALIMIA
6e3 BUAMMBIX TPaHMIl B pacIUMpPEeHHEIH 306. Y
MHOTHX HACEKOMBIX MUIIEBON UMEET JUBEPTUKY~
JIbl — OTXOJSIUE OT €10 CTEHKU BBHIPOCTHI, U MH-
1eBOIf pe3epByap — OOBEMUCTRIN MELIOK, Coelu-
HEHHBIA C IHUILEBOAOM Y3KON TpyOGOUKOH. DT

Puc. 81. Cxema KuIe4YHOro TPaKTa HACEKOMbIX
(o IIpaummay, 1949):

] — CIOHHBIE XeJe3sl; 2 — IJI0TKa; 3 — nuueson; 4 — 306; 5 — 1npo-

BEHTPHKYITYC; 6 — KAPAMAIBHEIN KIallaH; 7— repurpodudeckas MeM~

Gpara; §— ManbIMUryeB cocyn; 9, J0— cOOTBETCTBEHHO NMIOpHYe -
CKHMIt U peKTalbHEIY Kitanagsl; 11 — aHyc




06pa30BaHUs TaK Xe, KaK 1 306, 0ObIYHO CITyKaT ISt HAKOIJIEHUS U pe-
3epBHPOBAHMS 3aT1aCOB TUILIM, IIepeBapyBaEMOil 31eCh JINLLIb GepMEHTAMM
cnoHsl. HanmpuMep, Y MEZOHOCHBIX ITYeJT BETOYHBIM HeKTap HachIaeT-
¢4 B 300y (pepMeHTaMM, N0 BO3ACHCTBUEM KOTOPBIX OH I1peobpasyeTcs B
Mell, 4 ¥ XMIIHBIX XYKeTUL U TPSIMOKPBUIBIX IIPOHMKAOLIME clofia dep-
MEHTHI CpeIHEN KUIIKY CIIOCOGHBI IepeBapuBaTh 6eixu. ITuiesapu-
TenpHasg GYHKIMA 3062 0cOGEHHO ITOJTHO BEIpaXeHa ¥ GOPM C BHEKU -
[eYHBIM THIIEBAPEHNEM, BBOISILIUX IIPOTEONUTHYECKUE PEPMEHTEL CO
CJIFOHOMU B TEJIO IMOMMaHHON, HO ellle He ITPOrIoYeHHOM XepTBbl. OqHAaKO
BCACHIBAHMS ITPOIYKTOB IepeBapUBAHUS TIULIM 30€Ch HE TIPOUCXOIUT, U
OCHOBHBIM HaszHayeHHeM IUILEBOAA Y 3002 CIYKUT IIpoBeAeHUE TUIIE-
BOI'0 KOMKa.

Ecny y HaceKOMOIo UMeeTCsl Pa3BUTHINM IIUILEBOH pe3epByap, B HETO
OGLIYHO ITOCTYITAIOT PasIUYHbIE XUIAKOCTH, a TBepHas I1La NepeXoauT B
306 ¥ Jajee B poBeHTpUKYITyc. CaMKH KPOBOCOCYILMX KOMAapOB, HarIpH-
Mep, TIPOKAaTbIBAS CTUIETAMU KOXY, HAIIPaBIAIOT BCOCAHHYIO KPOBb B 300
Y TIPOBEHTPUKYIYC, 2 TOTPEOJIsIsl BOAY, 3aIIOJHAIOT €10 pe3epByap. AKT
IPOKOJIA OTIpe/ielIAeT ITYTh CIeJOBAHIS ITNIIK, U eCJIM CaMKe TIPeTOXKUTh
CBODOIHYIO KalleJIbKy CBexXel KpOBU, TO OHA [TOIMOHET IToCHe CBEpThIBa-
HMS KPOBY B ITULLIEBOM pe3epByape.

HanbGonee nesaTenbHBIN KOMIIOHEHT ITepe~
IHeW XHIIKU — TIPOBEHTPUKYIYC, MHOTIA Ha-~
3BIBaEMBIA MBILUIEYHBIM XeyIKoM (puc. 82).
CHUIBHOPA3BUTHIE KOJBLEBBIE MBI M KYTH -
KyJIsIpHbIe 3yOLIBl, BIAIOLUIMECS B €r0 NIONOCTh,
obecnieuuBaloT 3pHeKTUBHOE [TEpEeTHPaHKE K
(PUTBTPALMIO ITMILIEBBIX YACTHL, TOTIONHSA TeM
caMbIM PyHKU¥M yemocTeit. MIHorma nsuxe-
HUS TIPOBEHTPUKYIYCa, BUAUMBIE Yepes Ipo-
3pavyHbIe TTOKPOBbI HEKOTOPBIX JMIMHOK, HAITO-
MMHAIOT IBUKEHMS IJIOTKM: BlaBasgch B ITHLLE-
BOJi KOMOK, HaxoAsuuics B 306y, OH Kax 65l
«OTKYCBIBaeT» HEKOTOPYIO YaCTh 5TOTO KOMKa 1
MIPUCTYIaeT K METOOUYHOMY <«IepeXeBbIBa-
HUIO». OTIHENbHEIE TIOPIUN «[I€PeXEBAHHON»
ITHINY ITPOBEHTPUKYIYC IIEPENaeT Yepes Kapay-
ANBHBIA KJIaIlaH B CPeIHION KUIIKY.

KapnuanpHelif XalnaH KOJbLEBUIHOU
CKJTafKOM BIAeTCs B TIONOCTh CpefHe KMIIKH.
Tpu aTOM, HAYMHAS C MeCTa Iiepernda CKIIanKiy,
KYTUKYJISIpHAST BEICTHIIKA MCUe3aeT, ¥, OYeBUII-
HO, UMEHHO 37IeCh TIPOXOIUT I'PaHULIA TIEPEIHEN
U CpelHed KWILKM. [Monaraior, 4To Xianad Puc. 82. Cxema choelll{m
IOpPEeTIATCTBYET 00paTHOMY XOLY IIMIUM, HO y  MPOBEHTPHKYJIyCA HACEXO-
erjlornx HaceKONE;Ix cozep)KMMoe cpemmelt MM (no Romoser, 1981):

KUIUKM BCE Xe NPOHMKAET B IEPEIHION. Y He- 13 ~—63§§; ﬁ: KYTHKYIApEbIe
KOTOPBIX HACEKOMBIX KapIUATbHBIM KIIanaH YOLRL I Kand
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yyacTByeT B BblIEJICHMH NepUTPOPUIEcKOi MeMOpaHbl, o0NeKAOUIEH
TOHUAKIIMM YeXJIOM ITUNIEeBbIe MACCH Y 3alUUILaiolel OT MOBPEXNEHN
HEXHBIH SMUTeNUH cpeHeH KUIIKH.

Meputrpodpuyeckas MeMO6paHna OHaobpasoBaHa CETHIO
MHKPOPUOPUILT U TOHYANILEY GEIKOBO-XUTHHOBOM TUIEHKOH B e queit-
Kax. JIErko pOHMLaeMast It BOIB! ¥ PACTBOPOB MUHEPAIBHBIX CONEH,
OHa 06NIATaeT CBOJCTBAMY OJHOCTOPOHHETo (IIBTPa B OTHOLIEHHH 60-
Jiee KPYIHBIX MOJIEKYJL. B 4acTHOCTY, MOJNEKYIbl MMLIEBAPUTEIBHBIX
(epMEHTOB JIETKO TPOXOAT K MepeBapuBacMoil UMM MHUILE, HO HE CIIo-
COOHBI BepHYThCs 00paTHO. JIMLIB MPOIYKTHI [TOHOTO PACILEIUIEHNS 10~
CTUTAIOT BIUTENNS CPEIHEN KMIIKU M abCcopOUPYIOTCS eTo KIeTKaMU.
Jlaxe HEKOTOpBIE MYCaXapyibl U IIPOCTBIE JIMITUABI, KaK M MHOIYE MUK-
POOPraHM3MBI, He CIIOCOOHEI IIPEOIONETh bapbep nepuTpodudecKo
MeMOpaHEI.

BecpMa 06hIYHas VIS HACeKOMBIX NepuTpodyeckas MeMOpaHa oT-
CYTCTBYET ¥ (DOPM, OTIMYAIOLIMXCA BHEKUIIEYHBIM JI€PEBAPUBAHUEM
VLM U TIPENEIbHO CY>XKEHHBIM PaLllOHOM JIerKOIepeBapyBaeMbIX BE-
wectB. TaM Xe, Iie OHa eCTh, ee CTPYKTypa 0fHoo6pasHa, XOT 10 CI1o-
co6y 06pa30BaHUs BBIIEISIOT HECKOIBKO TUIIOB MEMOPaH, B YaCTHOCTU
OBLIYHBIA ¥ 30HANLHBIA. B riepBoM cydae reputpodudeckas MeMbpaHa
BBIIENSETCS BCEH MOBEPXHOCTHIO SMUTENUS CPENHEN KUILKI 1 KaK G5l
OTCIAUBAETCA OT HEro, BO BTOPOM — Y3KOW 30HOM CIIELMATM3NPOBAHHBIX
KJIETOK KapAMaJbHOTo KiaraHa (pyc. 83), Kax, HalpuMmep, Y THIMHOK
JIBYKPBUIBIX, HEKOTOPBIX B3POCJIBIX MYX ¥, BEPOSITHO, YXOBEPTOK U TEP-
MUTOB.

CpelnHss KL Ka O6redeHHas NepUTpodUuecKoi MeMGpa-
HO¥1, OCHOBATENIHLHO «IEpeKeBaHHAs» M OTGMIBTPOBAHHAS IMULIeBasA Macca
[TOCTYTI4eT B CPEHIOI KHUIIKY. 37eCh OHa JI0ABepracTcs BO3NEHCTBUIO
(depMEHTOB U pacllerIseTcs Ha OTHOCUTEIBHO IIPOCThIE OpraHUYeCcKye
COeIMHEHVS], MO0 a6COPBUPYIOLIMECS KIETKAMU SIUTENMS, TG0 aud-
GbyHIMPYIOILUE B TEMOJMM(QY HEITOCPEACTBEHHO Y€pe3
CTeHKY KvlueyHuka. Jlanee OHU BKIIOYAIOTCA B OOLIMMA
LIMKJT 6HOXUMITYECKIX IIPEBPAlCHUI, IIPOUCXOAIIIMX
B XXMPOBOM TeJie, reMoiuMde U Ipyrux TKaHsIX Tesa
HacexoMoro. TaxiuMm o6pa3oM, CpeHad KUIIKa — OC-
HOBHO OpraH repeBapuBaHus MUKW U BCACHIBAHUA
06pa30BaBLIMXCA IIPU ITOM IIPOAYKTOB.

B 1CXONHOM COCTOSTHUM CPEeIHSI XKULIKA UMEET BUI
NpSIMOM TPYOKU, CHaOXEHHOH 6113 ee TIepeHero u
3a[iHEro Kpasi CJIEMbIMU BEIpOCTaMM [UIs YBEIHUEHUS
aKTUBHOM ITOBEPXHOCTY BeackiBaHUA. OIHAKO y Mo-
JIABJISIONIET0 GOJIHIIMHCTBA HACEKOMbIX OHa YIUIUHA-
eTcs, 06pa3ys U3TKOBL U NETIIH, a Y BHICIIMX OBYKPBI-
JIBIX CBepThIBaeTcs TUTOTHON HBOWHON CIMpanbio

Puc. 83. Kapmuaneubiit knanau (I) u obpasosanme NepHTpo-
tugeckoit MemOpanpl (2) (no Isansuay, 1949)




(puc. 84). Kak mpaBuio, cpelHsas KuukKa oco-
OEHHO BeJIMKa y TeX (GopM, KOTOphIE MTUTAOTCS
[UI0X0 YCBOSIEMBIMH CYOCTpaTaMu, Harpumep y
KoImpodaros, Toraa Kax y IUIOTOSIHBIX OHA OT-
HOCUTEIHHO KOPOTKA. ¥ KJIOMOB ¥ HEKOTOPHIX
IpYTUX HACEKOMBIX CpeIHsIsl kKuKa auddeper-
LMPOBaHa Ha 30HBI, OTIUYAIOLIMECS 110 hopMe U
CTPOEHMIO DTUTENUS (pUC. 85).

DIUTENHI cpenHeii KUKy (pyc. 86) 0GbIYHO
TIpeCTaBIEH CTONGUATBIMM KIIETKaMM, Ha aKTUB-
HOJi ITOBEPXHOCTY KOTOPBIX HAXOOUTCA padaopu-
YM — CJIO¥ HeMONBYIKHEAIX LIMTOILTa3MATHIECKUX
nanovex, NONOCTIAHHBIN CKIaTgaToN 6asanbHON
MeM6paHoi. Kak ¥ Bce CeKpeTUpyrolye KIeTKHY,
OHM 0CODEHHO GOraTh! SHAOIUIA3MATHYECKUM pe-
THKYJIYMOM, pGOCOMaMU ¥ MUTOXOHIPUAMM.
Cpely KJIeTOK SIIMUTENMs paccesHbl pereHepa-
TWBHBbIE THe3Ma — KpUIIThl. CoCpenoToYeHHBIE B
HUX MEJIKME, MHTEHCHBHO Hedliuecsd KIeTKU Puc. 84. Knsewnnuii
CONEUCTBYIOT OOHOBICHUIO SITMTEIUS U BOCCTA- TPAKT BLICIUMX NBYKpBI-
HABJIMBAIOT €r0 IpH JIMHBKAX U MeTaMop(o3e TIbX (“‘igl‘g;‘.a""““y’
HACEKOMBIX. Y MHOTHX JUYMHOK SITHUTEIMH )
cpelHe! KMILKU cOpachIBaeTcsl B IPOCBET KU~ 5:3;&3*;;%””5;3‘;1}?;5
LIeYHUKA U 3aMelIaeTcs IIPOBU3OPHBIM (BpeMeH- COOTBETCTBEHHO CPEMHAL U
HBIM) BIMTENIHEM KYKOJIOK, KOTOpBIH, B CBOIO SalHARA KHLilka
oyepelhb, YCTyTaeT MecTo NeQUHUTUBHOMY (I10-

CTOSIHHOMY) ¥IMarMHaJbHOMY SMUTENNI0. OIHAKO [pK ITYyG0KOM MeTa-
MOpdOo3e Y KYKOB, 6aG04eK U MYX KYKOJIOUHbIH SMUTENUI BooOLIe HE
hopMHpyeTCs.

HazHayeHue SIIUTETAAIBHBIX KIETOK cpelHel KMIIKU — CeKpelus
(bepMEHTOB U BCachIBaHKE [TPOAYKTOB IMIPON3a U pacriala GENKOB, yIje-
BOJZIOB M XUpoB. Cexpelyst GPepMEHTOB MOXKET IIPOMCXOIUTh 6e3 BUIUMBIX
VI3MeHEHMIi KIIeTOK 33 cueT BhIIeIeHMs HaKOTUIEHHAIX B HUX (GepMEeHTOB
MEXIY TTAI0YKaMH pabIopuyMa. DTOT Tak Ha3bIBaeMbIH ATIOKPUHHBIA THII
CEeKpeLMM HepeIKO COYeTaeTCs ¢ MEPOKPUHHBIM U TOJIOKPUHHBIM THIAMHU.
B 1epBoM ciyyae cofepxKaniye hepMEHTbI BaKYOIN BMECTE C YacThblo LU~
TOIUTA3MBI OTILHYPOBBIBAIOTCS OT KJIETOK M 3aTeM U3IUBAIOTCA B IIOJIOCTh
KHILIEYHUKA, BO BTOPOM — 3AITOJHEHHBIE CEKPETOM KIIETKH LIEJIMKOM BbI-
XOZSIT M3 SIIUTENUSA U, orudas, 0cBOOOXIAIOT COLEPKMMOE CBOUX TEII.

Y BpeaHoi yepenaiuku ( Eurygaster integriceps Put.) CeKpelus npouc-
XOIMT B [1EPBOY 30He CpeIHeit KULIKU (CM. pUC. 85) M YaCTHYHO BO BTOpOiL
VI TpETheH 30HaX, TOra KaK KIETKH YeTBEPTOM 30HbI BMELIAIOT cuMobuo-
THYECKVEe MMKPOOpraHu3mel. ¥ Myxu uene ( Glossina palpalis L.), nepena-
JOLIEH YENOBEKY ONaCHEeWIIYIo COHHYIO 60J1e3Hb, BCE IIPOLECCHI CEKpeLMn
COCPeIOTOUEHBI B CPEIHMX 30HaX.

BcachiBaHUe NPOXYKTOB pacraga IPOMCXOMUT JMO0 MOBCEMECTHO,
760 Ha OTHEBHBIX yYacTKax cpefHeit kuiuku. HanpuMep, y xosopanc-
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Puc. 85. JInddepennuauns 301 cpelHed KMIIKH ¥ BpeIHOH yepemaliku. B kpyxKax —
[0C/Ie0BaTeNbAbe 30HBI (J—4) cpeqHell KMUIKH IPH GOJBINOM YBEJHYEHHH
(no Teumenxo, 1976):

I II, 1IT— COOTBETCTBEHHO NepeHss, CPeLHAS M 3a[HAA KUIIKa; 5 — nepuTpodudeckas MeMOpaHa,
6 — CUMOHOHTEI

u||m||,m||nllﬂmu"""'”'"""'Nh““"w"m"”'

Kpunmes

Puc. 86. Dnurenuii cpefdell KMIUKYM W pasjiMdHbie THIbI CeKpenum
(no Touenko, 1976):

1, I1, HI — cOOTBETCTBEHHO arOKPHHHBIM, MEPOKPUHHELH, TOJIOKPHHHBIM THITH! CEKPELIHM



KOT'0 XyKa BCaChIBaHUE YIIIEBOJOB COCPEIOTOUCHO B IepeIHEN MOIOBHHE
CpellHed KMILKM, a TPONYKTOB PACIIEIUICHYS XXUPOB — TOJILKO B 3aHel
TIOJIOBUHE. Y IPYIMX HACEKOMBIX XHMPBI a0COPOHPYIOTCS B IUBEPTHKYJIaX,
HO 'y ITYCThIHHOM capaHuM (Schistocerca gregaria Forsk.) 3mech BcackIBatoT-
A1 TOJIBKO aMMHOKHUCIIOTHL. Hepenko B riepBoit MTOJIOBUHE CpeIHeR KUIIKI
HaceKOMBIX BCACHIBAETCS BOJA, KOTOPAs 3aTeM BhIIEIIeTCs B 3aIHeH I10-
JIOBUMHE, CO3aBas TEM CaMbIM HEOOXOMUMBIN IIS [TACCUBHOTO TPaHCIIOpTa
MOJIEKYJI YIJIEBOAOB U JIUNMIOB IPAIMEHT KOHLEHTpaluu. BeackiBaHue
aMUHOKHMCIIOT TpebyeT aKTUBHOTO TPAHCIIOPTa M YacTO IMPOUCXOIUT BOII-
pPeKU TpalleHTy KOHLIEHTPALIMH.

BrineneHue (pepMEHTOB U BcachblBaHME ITPOIYKTOB ITUILIEBAPEHMS PETY-
JIMPYIOTCH B 3aBMICMMOCTH OT (PU3KOJIOTAYECKOTO COCTOSTHUSI OpraHU3Ma.

OTMeYeHoO, YTO caM aKT IUTaHYS M 3aIloJHeHWe ITUIIeH 3068 CTUMYJIH-
PYIOT BBIZIEJIEHME CEKPETOB U (epMEHTATUBHYIO aKTUBHOCTB; BCE STH TIPO-
LieCChl KOHTPOJNMPYIOTCS TAKXKe UMITYIbCAMU CTOMATOraCTPUYECKOM He-
PBHO} CHCTEMBI, PETUCTPUPYIOLIEN pacTsDKeHUe GPIOILKa, 1, BUIMMO,
rOpMOHAaMM TOJIOBHOIO Mo3ra. [lepeBapuBaHue MUY TpeGYeT COBEpIIIEH-
HO OTIpeieJIEHHOM peakMu cpebl KuiueyHuka (pH 6—8) u mepuctaisTtu-
KU, KOTOpas, B CBOIO OYEPEb, pEryIUpPYyeTCs TMOO0 MOCPEICTBOM HEPBHOMN
CUCTEMbI ¥ TOPMOHOB, JIM00 3a CYET BO3OYXIEHUS PELIENITOPOB B OKPYKa-
IolIeM KMIIEYHUK MYCKYJIaType, TO €CTh MUOTEHHBIM ITyTEM.

JanHg4 KUK a. OHa o6ocobneHa oT cpeqHell MIIopuYeCKM
KJTaltlaHOM M OOBIMHO pasfie/ieHa Ha TOHKYIO M IIPSIMYIO KUIUKY C pEKTAIb-
HBIM KJIallaHOM MEXNY HUMM (cM. puc. 81). B Helt uMeIoTcs TOHKas) KyTH-
KYJISIpHAs! BEICTWIIKA, IIPOHUMLaeMast 171 BOIIbI, MMHEPaJIbHEIX CoJlell ¥ He-
KOTOPBIX OPIaHMYECKUX COEIUHEHUHM, a TAKOKE MBILUIEYHbIE BOJIOKHA, pac-
TIONIOXEHUE KOTOPBIX HEOOBIMHO: TONCThIE KOJIBLIEBBIE MBIIIBI HAXOATCS
riof 60J1ee TOHKMMU ITPOJOTIBHBIMU.

HernocpencTBeHHO 32 MUIOPUYECKUM KIIAITaHOM PACITONIOXEH CHUHK-
Tep, 2 B MPOMEXYTOK MEXIY HUMM BMANAIOT MalBIIMIUEBEl COCYIBI.
ChuHKTEp pEryIupyeT ITOCTYIUIEHHE HeTIepeBapeHHBIX OCTATKOB TTHIIM B
33JHIO0 KMLUKY.

BaxHeie QyHKUMM 3aJHEH KULUKK — BCackIBaHUe BOIBI U GOPMU-
POBaHKe 06e3BOXEHHBIX SKCKPEMEHTOB, UTO MMeeT 0cob0oe 3HAYESHUE IS
MOJIEPKAHMS BOIHOTO 6anaHca B YCHOBUAX ITOCTOSHHOrO AedulmTa
BIAKHOCTH. Y MHOIMX Caripo(aroB ¥ Y MUTAIOIIMXCS APEBECUHON KCUIIO-
(baroB TOHKas KMIUKa NpeoOpasyeTcst B pepMEHTATUBHYIO KaMepy, Tae
OOUTAIOT Pa3HOOOpa3Hble CUMOMOHTHI: CarlpO@UTHEIE GaKTepyy, IPHOBI 1
NpocTeifiupe pasHbIX TPyl Beigensis ¢hepMeHTsI, pacileruIsioIye e -
JIIOJIO3Y IO TJIIOKO3bI, WM TIPOJOJIKas pasJlaraTh He IlepeBapeHHbIe B
CpenHeR KUIIKe OCTATKY IHILM, OHM CUHTEe3UPYIOT HEKOTOphIE He3aMeHM-
Mble AMUHOKMCIOThI, BATAMUHBI, CTEPOJIBL M, TI0 HEKOTOPLIM JaHHBIM,
CITOCOGHBI K (prKcauy aTMOChepHOro a30Ta Kak ITOYBeHHbIe HUTPU(HU-
KaTophl. JIMIEHHBI CUMOMOHTOB TEPMUT MOC/Ee NedayHalUK ero KUIey-
HMKa KMCJIOPOIOM BCKOPE TUOHET OT IOJIONA, XOTS B HOPMAJILHBIX YCIIOBU~
SIX CIIOCOGEH UTUTENIBHO CYLIECTBOBATD, ITUTAsICh, HAIIPMMEP, BATOM, TO
€CTh IIPAKTUYECKY YUCTOM KJIETYaTKOM, KOTOPYIO pa3araioT ero CHMGOu-
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OHTBEL. MHOTHE Ipyrie HaceKOMEIe 6oyee JeTKOo pacCTaroTCsl CO CBOUMM
CUMOWOHTaMM, a IIETUHOXBOCTKU Ctenolepisma lineata F. IepeBapuBaIoT
KIIETYaTKy 6e3 MX y4acTHsl — COOCTBEHHBIMU hepMEHTaMM.

BricTiiaHHag KyOU4ecKUM SITUTeNMeM, 3aIHAs KUIIKA He BRIIEIseT
COGCTBEHHBIX MHIIEBAPUTENBHBIX (PEPMEHTOB, HO OOBIMHO CHabXeHa 6—8
PEKTATBHBIMH XeJle3aMM, BCaChIBAIOLIMMU BOIY U3 S3KCKpeMeHToB. Oco-
001t CIIOXHOCTH STU XeJe3bl JOCTUTAIOT Y ABYKPBUIBIX, IIPUYEM IS HUX
XapakTepHa pUTMMYECKas IyJIbcaliys. ¥ HEKOTOPBIX YEpBELOB CIIENOM
BBIPOCT TIPSIMOM KVMIIKM (PEKTATbHAS aMITy/1a), 06pasys LLIMPOKYIO NETIIO,
CpacTaeTcs ¢ NepeTHell KUIIKON B «bIITbTPAMOHHYIO KaMepy». Y IPyrux
PaBHOKDBUIBIX 3TH KaMepblI (puc. 87) GOpMUPYIOTCS I1pY CpacTaHUU 060-
UX KOHIIOB CpeIHel KUIUKU WX TPY BPACTAHUY MAJIBITUTUEBBIX COCYIOB
B 06J1aCTh KapAMAJIBHOTO KiaraHa. TakuM 06pa3oM, BoJa U OajulacTHBIE
YIJIEBOMBI, OOMJIBHO ITOCTYIIAIONIME B KUIIEUHMK IIPU BBICACHIBAHUU CO-
KOB pacTeHU, OT(GUIBTPOBIBAIOTCS B CAMOM €ro Hauajle U B CPEIHIOI0
KMIUKY IIOCTYTIAeT IV OTHOCUTEIBHO KOHLIEHTPUPOBAaHHEIH 1 obora-
IWEHHBIN 6enkaMu pacTBop. [lobovHoe clencTBre TaKOro crrocoba muTa-
HUS — BhIIENEHMEe XUIKUX CaXapUCThIX 9KCKPEMEHTOB, MMEHYEMBIX I1a-
Ip10. OIHAKO 9KCKPEMEHTHI OOMBILMHCTBA HACEKOMBIX IIPEICTABIISIIOT CO-
G0if COBEpIIIEHHO CYXMe TTaKeTUKH, OONIeYeHHBIE OCTATKAMU IIepUTPOdU-
YeCKO! MeMOpaHLI.

JITITEeTbHOCTS MTPpeGHIBAHMUS UM B KUIUSYHMKE PasIMIHBIX HACEKO-
MBIX BapbUpYeT B BeChMa LUMPOKHMX Ipelenax. Hampumep, y TapakaHa
Periplaneta americana L. nuiieBapeHue nponpoyckaercsd okono 204, y
6mi3koro Buma P.australasiae L.— 7, y pepkero TapakaHa Blatella
germanica L. — TOJBKO 3 4.

Puc. 87. ®umbTpaunonnble KaMepbl paBHOKpbULIX (mo IlIBamuuy, 1949):

1 — nvIueBoR; 2 — CpemHAs KUILKA; 3 — MATBIIMIHUEBB! COCYIbL; 4 — 3aIHAS KUIIKa
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TakuM 06pazoM, HPYHKIMHU 3a(HEN KMLIKY HACEKOMBIX MHOr000pas-
Hel. Hapsany co BcacblBaHMEM BOABI M QOPMUPOBAHUMEM 3KCKPEMEHTOB
30eCh IPOMCKONST pepMeHTaUMA ¥ BCAChIBaHKWE BELECTB, CUHTE3UPYEMBIX
CUMOUOTHMYECKMMK MUKPOOPraHU3MaMy, WIN 3T BEWIECTBA NIEPeBONSTCH
AHTUMEPHUCTATETUYECCKUMM IBYXXEHUSMHI KUILIEYHHKA B [TOJIOCTh CpeIHei
xuixy. BeacplBaHue BOIBI, MOHOB ¥ OTHOCUTENBHO IIPOCTHIX OpraHuyec-
KUX COETUHEHU 0OBIMHO IPOUCXONUT 3ECH BONIPEKH ITpafueHTy KOH~
LIEHTPALMM ITyTEM aKTUBHOIO TPAHCIIOPTa MOIEKYJI Yepe3 MENKOIIOpHC-
TYIO KYTUKYNY Y STTUTEIMHA. Y 3UMYIOLIMX HaCEKOMBIX M MHOTHX Tapasu-
THYECKUX TIepEITOHYaTOKPHUILIX 3a0HSA KUIIIKa HAKATUIMBaeT 9KCKPEMEH -
ThHI M BRIBOIUT MX HApYXYy JIMUIb ¢ HAYAJIOM aKTUBHOI'O CYLIECCTBOBAHHUA.

PACMNPERENMUATENBHLIE CACTEMbI U METABOJIU3M

Kposenocuad cucrema. Peykuyst 3aMKHYTON KPOBEHOCHO! CUCTEMBI
KOJIBYATHIX YEPBEH OCTABIIIA Y MX JaJIeKUX JIOTOMKOB JIMIIIb He3aMKHY-
TBIU CIIMHHOM COCYM ¢ CErMEHTAPHO PACTIONOXEHHBIMU KaMepaMi, Kiara-
HaMU U ocTusiMu (puc. 88). Tlpuierass M3HYTPU K TEprUTaM GpIoIlKa, OH
BCACHIBAET IeMOJIMM(QY U TOHHT e OT CJIETIOro 3a[Hero KOHIa BIepes, B
JMLIEHHYIO KJIAIIAHOB M OCTHit aopTy. TIpy 5TOM IMOJHEBIA LMKIT o6paiie-
HUSI TeMOJIMMBI B TTOJIOCTH TeJIa 3aHUMAeT He MeHee 6 MUH.

He yyacTBY4 B pacnpee/ieHuy KUCIopoia, KpOBEHOCHAs CUCTeMa Ha-
CEKOMBIX COXpaHWIa UCXOAHbIEe PYHKIMM IIEPEHOCa IIPOAYKTOB IepeBa-
PMBAHMUS UM OT CTEHOK KUIEYHUKA K METab0IH~
YyecKY aKTUBHBIM OpraHaM Y NONIepXKaHus FOMeoc-
Tasa, TO eCTh ITOCTOSTHCTBA BHYTPEHHEH! cpeibl opra-
HM3Ma, €€ 3allUThl OT arpeCCUBHBIX BO3IEUCTBUM U
areHToB. BMecTe ¢ TeM reMosiuM(pa Kax I10JIOCTHAs
XUIKOCTh X KPOBb 0OeCIIeqnBaeT OCMOTHYECKOe U
[UIPOCTATUYECKOE HAIIPAXEHHS CTeHOK Tela, Kile-
TOK ¥ OPTaHOB; SIBISACH CPENOM IS IPOTEKAIOILMX
B PacTBOpax OMOXMMUYECKUX PeaKi, OHa TpaHC-
[IOPTUPYET Y OGUOTOTUYECKU aKTHBHBIE COCIMHEHU
OT MEeCT HMX CHTE3a KO BCEM TKAHIM.

CTeHKY CIIMHHOIO COCcyIa 06pazoBaHbl KOJIbIe-
BBIMM MBILLILIAMM MHMOKAP/A C BILIETEHHBIMM B HUX
NPOIOJILHBIMU ¥ KOCBIMU BOJIOKHAMU M CJIOEM CO-
eMHUTENbHOM TKaHu. OBBIYHO caM MHOKap[l He
CI1oCco6eH K MPOU3BOIEHBIM PUTMIYECKIM U YaCThIM
COKpAIEHUsIM; eMy CBOMCTBEHHBI Clabble BOIHBI
IePUCTANBTUKH, 3apOXKNAIOIUecs B ero CTEHKax
MMOIeHHO. ¥ HEKOTOPBIX HACEKOMBIX CITHHHOMN CO-
CYZl VHHEPBUPYeTCS JaTepalbHbIMUA HEPBAMK CHM- lc’(‘fg& f’i.af&‘é‘&‘iﬁ‘
MATUYECKON X CerMeHTapBbhIMU HEPBAMM LICHTpab- (o Gillot, 1980):
HOM HepBHO# cucTeMbl. [TocTyralomue o HUM UM- .

— CTIIMHHOM cocyn; 2—
TIyJIbCHI YCKOPSXOT PUTM GueHui 0o 310 yIapoB B ypuiopumsie Mt
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MUHYTY, XOTS OGBIYHO OH He IpeBhlraer 10—160 ynapos. Y xomapa
Anopheles quadrimaculatus Mg. CIMHHOM cocy[, BooOUIe He UHHEPBUPYET-
cs1; ero paboTa perylIMpyeTcs BIMSHUEM TOPMOHOB U (PU3UOJIOTUYECKH
aKTVBHBIX BELIIECTB TUIIA alleTHIIXOJIHA.

. 3acacpIBasi reMoauMQy Yepe3 OCTUMH, YUCIIO KOTOPBIX BapbUPYET OT
IBeHaIIATH KO ONHOI Mapkl, CIIMHHOM COCyl FOHUT ee Bliepeld. Been 3a
coXpallleHueM KaMep ((ha3a CUCTONBI) HAcTyIaeT pacciablieHue MUOo-
Kapa (quacrona), cMeHseMoe (ha3oii MoKos (IMacTasyc) MeXIy [1ociie-
IOBATeIbHBIMU OMEeHUSIMU. [IBIKeHe TeMoJuMbI obecIieuuBaeTCs
TaKKe PUTMUYHBIMM KOJIeGaHUSIMU IOP3aIbHOM U BEeHTpaAIbHOM Iruad-
parM, COXpallieHUSIMU KPBUTOBUIHBIX MBILULL U JOITOJHUTENBHBIX ITYJIb-
CUPYIOIIMX OPraHoB (aMIyJl U MeMOpaH) Y OCHOBaHUS KPbUILEB, aH-
TeHH Y HoT. HampuMep, KpBIIOBbIE aMITyJIbI, UMEsI COOCTBEHHBIN PUTM
COKpallleHW#, HArHEeTaloT reMoJuMdy B XWIKHA KOCTaJbHOIO Kpas
KpbLa. 3aTeM OHa BO3BpallaeTcs B TeJIO 110 CUCTeMaM MeIUaIbHBIX U
AHAaJIbHBIX XWIOK.

T'emommmca. CocraBnas ot 5 mo 40 % mMacchl Tena, reMomumMda Haceko-
MBIX Hapsmy C XKMIOKOH I11a3MOi BKIIIOYaeT B ce0s (POPMEHHEBIE DIeMEH-
TBI — reMoluThl. OGBIYHO reMonuMba 6eCLIBETHAS, pexXe — XKeNTask Wiiu
3ejIeHas], a Y IMYMHOK KOMapOB-3BOHUOB, HEKOTOPBIX OBOJOB M KJIOIIOB-
DUTafpIIel oKpallleHa TeMOTJIOOMHOM B KpacHbIi 1BeT. Ee peakiiyus 61u3-
Ka HelTpansHoit (pH 6—7), HO OCMOTHYECKOE JaBIeHME 3aMETHO BILLIE,
YeM Y TeMOTUM@BI MIEKOTTMTAIOIIKX. OOHAKO B KaYeCTBE OCHOBHBIX OC-
MOTHYECKM aKTUBHBIX BEILIECTB 30ECh BBICTYIIAIOT AaMUHOKUCIIOTHI U IpY-
I'Me OpraHuYeCKHe COeTMHEHMS, HO He MUHEPAJIbHBIE COJTH.

Oco6eHHO HaIISIIHB OCMOTHYECKHE CBOMCTBA TeMONUMOEI ¥ GOpM,
3aCeJISIIOIIMX COJIEHBIe U COJIOHOBAThIE BOMBL. Y IMYMHOK MYyX-6eperoBy-
ek Ephydra cinerea Flln. 3T CBOMCTBA OCTAIOTCS HEU3MEHHBIMY 1aXeE B
KPEIrKOM pacTBOpPE CoMu. M3nuirHue noHB! BRIBOIASTCS MaIbITUIYIEBEIMU
COCYaMU Y Pa3IMYHbIMK PEKTATBHBIMM aMITYJIaMU U XeJIe3aMU, HO B T~
TTOTOHMYECKOI cpejie OHU, HA00OPOT, YACPKUBAIOT MOHBI B IUIa3Me.

B rmasMy BXOOWT BOZa C pacCTBOPEHHBIMM B Helt razamu (O, u CO,) u
JMCCOLMMPOBAHHBIMY HEOPTaHMYECKUMU MOHaMy (KaToHBL: Na™, K,
Ca?t, Mg?*; anuounsr: Cl-, HCO3, H,POy ), a Takke yriieBojisl, MHOTO-
aTOMHbIE CIIMPTHI, JUITUAI, AMUHOKUCIIOTEI, TIENTUIbL, OEIKU, MUTMEHTHI
Y HEKOTOpHhIE OPYTHe COEAUHEHMS, B YACTHOCTH OTHOCUTEIBEHO KOHLIEHT-
PUMPOBaHHAS MOYEBast KMCIIOTA.

U3 yrneBonos remonuMdsl He MeHee 80 % TIpUXOWTCS Ha IOJIO Tpe-
rayio3sl. OHa CHTe3MpYeTcsd U3 IBYX MOJIEKYJI IIIIOKO3bI B KIIETKAX KUPO-
BOTO TeJla ¥ pacLLEIUIsieTcss BHOBb (PEPMEHTOM Tperaiasoi B MeTaboImyec-
KM aKTUBHBIX OpraHax. Jlanee 0OTMETUM INIULIEPHH, CUHTE3UPYEMEIH 31eCh
e U3 IJIMKOTeHa XMPOBOTO Teja IIPY MOHVDKEHUH TeMITepaTyphl. Belrmor-
HSIA poJib aHTU(PU3a, OH NPENOTBPAlllAeT 3aMep3aHKe reMOTMMQEBI 3UMY-
IoILKMX HaceKoMbIX. HarpuMmep, y Hae3nHuKa Bracon cephi L. TTuLEepyH,
cocTapnsas 25 % Maccel Tena, CHIDKAET TOYKY 3aMep3aHUS TTOJIOCTHOM XK -
Kocti 1o —17 °C. Cpenul JUIIUIOB, IIPUCYTCTBYIOUIUX B reMoinMde
OOBIYHO B BUE JIUITOMIPOTEHIOB, OCHOBHAS Macca TIpeicTaBlIeHa CJI0XHbI-
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MU 3(pUpaMU IMLIEPUHA Y BBICLIUX XUPHBIX KKCIOT. [Tocserue ciyxar
KMCTOYHMKOM SHEPTHM, U ECIIU TPETAN03a Y IIIMKOIeH PACXOIYIOTCS YXE B
TIepBbIE MUHYTBI TIONETA, TO, HAIIPUMED, XKUPHbIE KUCIIOTBI XKUPOBOTO TeNa
y TIYCTBIHHOM capaHuu Schistocerca gregaria Forsk. 06eCreYnBaroT Hempe-
DBIBHBIH NET B TEUEHHME S 4.

Bricokas KOHLIEHTPAUMS aMUHOKHMCIIOT, B 0COOSHHOCTH TJIyTaMUHa U
TIYTAMUHOBOM KMCIOTHI, OTPENENseTCsl UX PONBIO B OCMODPETYIALMM.
BMmecTe ¢ TEM OHM MCITOJIB3YIOTCS [T CUHTE3a OeJIKOB M KaK pe3epBbl a30-
TUCTHIX COeAUHEHUN I CUBTE3a KYTUKYNIEL (TUPO3UHA, TpuTiTodaHa).
MocTynas B reMoauMby U3 XXMPOBOIO TeNa, IMILY Y MMIPOIN30BaHHbIX
npy MeTamopose GeTKOB TKaHeH Tea, OHM OORIYHO COXPAHAIOTCS B BUAE
nenTugos. B remonnMde MpUCYTCTBYIOT TAICKe OeJIKY, U MX KOHLIEHTpa-
LU 3aKOHOMEPHO M3MeHseTCs NIPY JIMHbKAX ¥ Pa3BUTHH HACEKOMOTO.
Kaxk cy6eTpar MopdoreHeTMyeCKux IpoLeccoB ¥ UCTOYHUK SHEPTUM OHU
YYaCTBYIOT B TPAHCIIOPTUPOBKE YIJIEBOJAOB Y XXMPOB B (POPME LIMKOIIPO-
TEeVIOB Y IUIOTIPOTENLOB.

CienyeT OTMETUTH AEMIPOTeHasbl I010YHOM M M30JIMMOHHOM KyC-
JI0T — (PEPMEHTOB, CIIOCOGCTBYIOLIMX OCYIIECTRIEHHIO HEKOTOPBIX 3BeHb-
eB LKKIa KpeGea (cM. HUXeE) HEMTOCPEACTBEHHO B reMOJIMMde, a TakKe
crieLUPUYHBIX UL CaMOK .OeTKOB — BUTEILIOTeHUHOB, HEOOXOIUMBIX 1S
CHHTE3a XeNTKa B (popMupyronmxcs stitnax. Mmerommiics y MHOTHX Hace-
KOMBIX 6EJIOK — JIM30LIMM CIIYXHUT OTHUM U3 OCHOBHBIX AT€HTOB 3aILUTHI
OpraHu3Ma OT 60JIe3HETBOPHBIX MTATOMEHHBIX OaKTEPHH.

He MeHee pazHo0Opa3Hbl, UeM KIETKH KPOBHU MO3BOHOYHBIX XHUBOT-
HBIX, [€MOLIUTHI HACEKOMBIX. [ eMOLMTEI OOLIYHO OCENAIOT Ha CTEHKAX Op-
TaHOB U JIMILb [Iepel HaCTYIUIeHUEM JTHHBKK 1 MeTaMop(o3a CBOBOIHO
IUTABAIOT B IUIa3Me BMecTe ¢ (pparMeHTaMu TKaHeit. YKcao ux JocTuraer
10 000—100 000 B 1 MM3 remonuMdr1. OHU GOPMUPYIOTCA B CIIELMANb-
HBIX TEMOTIO3TUYECKMX OpraHax, OTMEUEHHBIX B IOp3aibHOMN Auadpparme 1
613 CIIMHHOTO COCYIA Y CBEPYKOB, ITAIMIILIIMKOB, YEILYEKPbUIRIX H MYyX.

Haubomnee MOCTOSHHBI TeMOLMTEL TPEX OCHOBHBIX TUIIOB, TOIAA KaK
11IeCTb APYIHX TUIIOB BCTPEUAIOTCS CIIOPASYecKU U Y HEMHOTHX HOpM
(puc. 89). Tlo-BUaAMMOMY, BCe OHM GEPYT Hayaslo OT IPOJIEHKOLUTOB 5 —
METKMX OKPYIJIBIX KJIETOK C OTHOCHTEIIBHO KPYITHBIM AAPOM U 6230¢1Ib-
HOU LUTOILIa3MOM. MCBITRIBAS MUTOTUYECKHE JEJIEHMUS, ITPONEHKOLMTHI
NpeobpasyroTes B 60iiee KPYIHbIe ¥ BeCbMa pa3Hoo6pasHbie 110 gopme
TIa3MoLMTEI 6. O6Nanas rpaHylaMy M JM30COMaMU B IIMTOIIa3Me, OHU
CTIOCOGHBI K (ParoLyTo3y, KaK U IPaHyJIOLMTHI, OTIHYArOIIMecs alyuao-
bWIBHOI, 3a0JIHEHHO paHyIaMy LIMTOTIasMoM . Mimeromuecs y 1BY-
KPBUIBIX ¥ IIEPEIIOHYATOKPBUTEIX CHEPYIOUUTHL 7 CO chepryecKuMu
BKJIOUEHUAMMY B alMIOGUIBHOR LUTOIIA3ME, [T0-BUIMMOMY, YIaCTBYIOT
B TPAHCIIOPTE TOPMOHOB, TOTIA KaK aIUITOreMOLMTE! 3 Pa3HOCAT XUPOBbIE
BKITIOUeHUA. IIMCTOLMTE] 4, UHOTIA UMEeHYeMBle KOaryJIouuTamu, odecrie-
YYBAIOT CBEPTHIBAHUE TeMONMMPBI ITPY paHEHMSAX TeNa Hacekomoro. Ha-
PSUTY ¢ HUMM M3Dpe[Ka BCTPEYAIOTCS YIIOIEHHBIE TIONOLMTS] 2, IIMHHbIE
YepBeoOpa3Hble KIETKU ] ¥ KPYIHbIE SHOLMTOUIBL 8¢ 1—2 9KCLEHTPU-
HO pacioIoXeHHbIMH siipaMu. CocTaB ¥ OTHOCUTEIBHYIO YUCIEHHOCTh
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Puc. 89. Pazimunbie THObI FeMONMTOB HACEKOMBIX H HX B3aHMOOTHOLUEHHS
(no Teumenko, 1976; Gillot, 1980). OGo3Hadenus B TeKcTe

IeMOLIUTOB MOXHO UCIIOIB30BATh IS AUaTHOCTUKY (HPU3NOJIOTMYECKOTO
COCTOSTHUS OpraHu3Ma.

Ocoboe 3HaYeHNEe UMEIOT GaphepHEIe, 3allUTHbIE CBOMCTBA IEMOJIMM-
b1, NPOSBIAIOIMECS B (HarolMTapHO# aKTUBHOCTY TeMOLIUTOB, B X ar-
[IOTMHALMHU (CKIIEMBAHUM) Ha TIOBEPXHOCTH PaH, B 6aKTEPULIMIHOM Nei-
CTBUM JIM30LIMMA U HAKOHeL! B MHKATICYNISIIMK Yy>KEPOIHBIX BKITIOUEHMH 1
Tel NapasuToB.

ITpeacTaBiIsIOT UHTEPEC COOBILIEHNS O BO3MOXKHON MMMYHU3allMK Ha-
CeKOMBIX pa3IMYHBIMK BakLIMHaMK. [IpaBia, GOpMUPYIOWINACT UMMYHM-
TeT [TaCCUBEH M CKOPOTeYeH, TaK KaK HUYEro ITOXOXEro Ha aHTHTeNa Y Ha-
CEKOMBIX He 0GHapyXeHO. BeposiTHO, B 3TUX peakUMX, OIIMCaHHBIX ellle B
1920 r. C. V1. MeTaJIbHUKOBBLIM, KaKyI0-TO pOJIb UTParoT NPOU3BOAHEIE
TUPO3MHA U HEJABHO OTKPHITHIE IIPOCTarTAHINHBI.

ZKuposoe Teno. [ToMUMO réeMOLIUTOB U IIa3MbI C KDOBEHOCHOM CHCTe-
MO HACEKOMBIX TECHO CBA3aHBI KJIETKU XKMPOBOro TeJla ¥ aTPOIUTHI —

MHOTOsIEPHbIE TTepUKApIMabHbIe KIIETKH, epUBUCLEpalibHbIe Hedpo-
LIUTBI, BLITOJHSIOIINE SKCKPETOPHBIE GYHKIMY 1 PEryIMPYIOLIe COCTaB
reMONMMBI, a TAKXKe SHOLUTHL. [locienHue B OTIMYME OT BCEX PACCMOT-
PEHHBIX paHee KOMIIOHEHTOB UMEIOT He ME30AEPMAIbHYIO, a 9KTOIep-
MAaJIbHYIO IPUPOAY U, CEKPETUPYSI TUITONIPOTEUBLI ¥ KYTUKYIUHBI, ITO-
BUIMMOMY, YYaCTBYIOT B MeTabOJIM3Me TOPMOHOB.
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[IponyKTel MepeBapUBaHMs MULIY, IPOHUKAS B TEMOTUM(Y, 0GLIYHO
Cpasy e BKIIoYaioTcd B MeTabomu3M. 1oyt Bo BceX TKaHAX U KJIeTKaxX
UIET aKTHBHAsA paboTa I10 CUHTE3Y CrieNbUYECKUX BEILIECTB, ¥ €CITU, Ha-
MIPUMED, B TMIIOAEpMe OOpa3yeTcst XUTHH, TO B SITUTENUU KUILIEUHUKA —
(epmeHTEl. OIHAKO CpeNOTOUMEM BCEX OCHOBHBIX ITPOLIECCOB METaGOIH3-
Ma 1 CUHTe3a 6eJIKOB, XXMPOB U YITIEBOIOB CIIyXHUT XUPOBOe Teo. B sToM
CMBICIIE OHO aHAJIOT ITEYEHU MIIEKOITUTAIOLIMX, 4 He METaboIMYecKH Iac-
CUBHBIE OTJIIOXEHUS XUpa.

KJteTku >K1poBOTO TeNa TaK Xe, KaK M FeMOLMTHI, 06pa3yIoTCs 13 BUC-
LepaTbHON Me30epPMbl COMUTOB. YTpa4yrBast M3HAYATIEHOE PaCcTIpeeNeHue
IT0 CEIMEHTaM, OHU BCKOPE PacCpelOTOUMBAIOTCS 10 BCEM IIONIOCTH TeIa 1
CBABBIBAIOTCS B TUIACTHI M JOJIBKHU ITOJI TOKPOBAMM U GJIM3 KUILEUHUKA.
CHayajia MX TPYIHO OTIIMYUTH OT TEMOIIUTOB, HO JTO3XE OHU CIILHO YBe-
JIMYMBAIOTCS, IIPUOGPETAIOT OOIIMPHbIE BAKYOIU U BKIIOUEHUS TIIUKOre-
Ha, X1POB U OEJIKOB, a KX SIApa CTAHOBSITCS MHOTONIONacTHeIMY. [Tpy Ha-
CTYIIEHUH MeTaMOp(O3a 3TU KPYIIHBIE KIIETKM pacIiaJaroTcs, U3I1MBasl
COJEPXMMOE CBOMX Tell B reMoarMdy. Y B3pOCbIX 0co6ell OHM BOCCTa-
HaBJIMBAIOTCS 3aHOBO.

OCHOBHYIO MacCy XHMPOBOTO TeJla 0GpPa3yIoT KIETKY — TPO(POLIUTHI,
CITOCOOHBIE CUHTE3MPOBATh TPAHCIIOPTHEIE U Pe3epBHbIE COCIUHEHNS.
ITocne 12-mHeBHOTO ronozaHus TPOGOUMTEL JINYUHOK KoMapa Aedes
aegypti L. TepsIIOT Bce BKIIIOUEHUS, a MX BaKYOJIM 3aIIONHSAIOTCS BOIOIA.
Briocienctsuu, Mpu MoTpeGIeHUY IMIUHKAMHY YITIEBOLOB, OHY BeChMa
OBICTPO HAKAILIMBAXOT INIMKOTEH M HEKOTOPOE KOJMYECTBO XUpPA, OJHAKO
NIPY MMATAHUY PACTUTENBLHBIMU MaciaMy TPOQOLIUTEI 3aITOIHAIOTCS TONb-
KO XHUPOBEIMU BKITIOYEHUAMU. ECIIM rononaroIuM JIMIMHKaM IIpeio-
JKHTb TOJIBKO GEIKOBYIO MUILY, TO B TPOGOLUTAX HAPSNY C TPaHyIaMu
6enKa 0OHApYXXMBAKOTCS JKUPBI. TaKUM 06Pa3oM, JIMTIMIBI CHHTE3UPYIOTCS
TIpY BCEX UCTIBITAHHBIX PallMOHaX, HO B OOBIYHEIX YCIOBUSAX CYIIECTBOBA-
HUS HaKOIUIEHME INIMKOIeHa Y XXUpa HabJIoJaeTcsl TONBKO Y TUYNHOK
MJIQJIIIMX BO3PACTOB U JIVILIE IIO3NHEE Pe3EPBHBIE GEIKM HaKaIUIUBAIOTCS Y
JIMUMHOK CTapIIIETO BO3PACTA.

B X1poBOM Telle HACEKOMBIX MMEIOTCS TAKXKE YpaTHbIE KIETKY, KO-
TOpbI€ HEKOTOPBIE UCCIIEN0BaTE I CUUTAIOT IIPEOOPA30BAHHEIMY TPO-
¢dormramMu. OHM 0CO6EHHO MHOTOYUCIIEHHE! Y (DOPM, JIMLIEHHbIX MaJb-
MUIUEBBIX COCYHOB, MJIM B T€ NEPUOABI XKU3HU, KOTIa IIOCIeIHe He
byHKuMoHUpyIoT. Hakaruivsas B LMTOIUIA3Me YPAThI U IPOYNe KOHEY-
HblE MIPOOYKTHI, 3T KJIETKU U30ABIIAIOT OT HUX OpYIUe, 60Jee aKTUB-
HbIe TKaHU Y TaKUM 06pa3oM JOITONHAIOT QYHKUMHU OGBIYHBIX OPTraHOB
BBINEJICHHS.

Y TapakaHOB 1 HEKOTOPBIX IPYTUX HACEKOMBIX B XKMPOBOM TeJle NIpH-
CYTCTBYIOT MUUETOLUTEI — KJIETKHM, 3aIIOJTHEHHBIE CUMOUOTHYECKUMM
GaxrepusiMu. OQHAKO I1OCIe CKAPMIIMBAHUSA HACEKOMBIM aHTUGMOTUKOB
GaxTepUy MCYE3aXOT M OBIBIINE MULIETOLMTEL HAKATUTMBAIOT KPUCTAIIBI
MOYEBOH KUCIOTHL.
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HEKOTOPBIE ACTIEKTblI METABOJIU3MA XWPOBOI'O TENIA

BuocuHTe3 yIIEBO/Ia TPETralio3bl B TPOMOLMTAX TPOMCXOMUT B CHUTAH-
Hble MUHYTBL TyTeM hochopriipoBaHus [I0K03bl. COXpaHAs OTHOCHU-
TeJIbHOE TIOCTOSHCTBO KOHIIEHTAlMH, 3TOT TPAaHCTIOPTUPYeMbIH Yepe3 re-
MOJUM®Y YIJIEBO CIYKUT CBOEOOPA3HBIM U aKTMBHBIM KOHKYPEHTOM
DIMKOTeHa — OCHOBHOTO YIJIEBOIHOIO pe3epBa XMUPOBOr'o Teja.

B cruteTeHuy MeTabOMYECKUX ITYyTEH IIPOLIECCHl CUHTE3a TPEralo3bl 3a
CYeT TIMKOreHa peryMpyloTcs TUIEPIIIMKEMUYECKUM FOPMOHOM, aKTH-
BUpyloLMM (ocdopuasy. Taxum o6pasoM, B 3aBUCUMOCTH OT TUTPa TOp-
MOHa, MEHSIOILErOCs B IIPOLIECCe JIMHEK U NPY pasBUTUM HACEKOMOTO,
ITyTY GUOCHHTE3A IIEPEKITIOYar0TCA Ha 06pasoBaHye JI60 Tperao3sl, JIN60
[JIMKOIeHa.

OfHAKO [JIMKOTEH CII0OCOOEH CYHTE3UPOBATHCS HE TOJIBKO U3 ITFOKO-
3bl, HO U M3 JPYTUX MPOCTENIINX YIJIEBOLOB M 1aXe U3 aMIUHOKUCIIOT. B to
BpeMsI KaK CHJIbHO IOJIIPU30BaHHbIE MOJICKYIIBI TPETalO3bI HE IIPOHMKA-
0T CKBO3b GUOJIOTIYECKVIe MEMOPAHBI, HAKAIUIMBAEMbIH B MBILLLAX TJIX-
KOTEeH MCITOJIb3yeTCs MU HETTOCPEACTBEHHO KaK UCTOYHUK SHEPIUU.

[lo cpaBHEHMIO C YIIEBOAAMU XUPBI — GoJiee SKOHOMUIHBIA NCTOY-
HVK SHEPIUHU: OHY MPOXYLIMPYIOT B 2 pa3a GoJble IDXOyJIer Ha eIMHULY
Maccel. O6pasyeMsble 1160 U3 NPOIYKTOB PAaCIUEILIEHMS AN (>XKMpHBIX
KUCIOT Y IIMLIEPUHA), TUOO IyTeM CHHTE3a U3 YIJIEBONOB U aMUHOKUCIIOT
XVpPBI, HAKATUTUBASICh 10 MEPE PasBUTKST HACEKOMOTO, JOCTUTAIOT MI0JI0-
BUHBI CyXOil MacChl TeJla. B CBA3K ¢ TeM YTO MX MOGHMIM3ALMS TpeOyeT
BOJIBLLIMX CPOKOB, JKMPBI MCIIONB3YIOTCSI TTTaBHBIM 06pasoM s obecrieye-
HUSL JOJTOBPEMEHHBIX MOP(OTEHETIIECKHX TTPOLIECCOB (IMOPHOTeHesa,
MeTaMopd03a), TUarnay3bl, IPOLOKUTEIBHOTO [TojeTa 1 T. 1. B yacTHO-
CTY, IIPA UCTOLUEHUY 3aI1aCOB TPErajlo3bl KapAMaIbHBIE TeJIa SHAOKPUH-
HOM CHCTeMBI BMECTO TUITEPIIIMKEMITUECKOTO FOPMOHA HAYUHAIOT BbIIE-
JIATh ATUTIOKUHETYeCKIiA ropMoH. CoeicTBys MOGHIU3ALMH JIUITUIOB
U TIpeoGpa30BaHUIO TPUIIMLIEPUIOB B TPAHCIIOPTHAPYEMBIE 10 remonume
IUCTMLEPHIBI, 3TOT TOPMOH ITPUBOIUT K HAKOIUIEHUIO B MBILILAX JIANA3 1
IpYTUX (hepPMEHTOB [MIPOJIM3a M PACLLETLIEHMS CBOGONHbBIX XUPHBIX KUC-
JIOT 10 (pparMeHTOB, OKUCIIsIeMbIX B LiuKIie Kpebcea.

BMecTe ¢ TeM JIUIIUILI MCITONIB3YIOTCS U1 CHHTE3a BOCKA 1 HapsIy C
AMUHOKMCIIOTAMU, YIIEBOJAMU U (pochaTaMy yyacTBYyIOT B 06pa3oBaHNK
GoJ1ee CIIOXHBIX M METAG0IMYECKH aKTUBHBIX COeMHEHNHA. OIHAKO HeKO-
TOpbIe U3 COENMHEHUM TAKOro POJia, HAPUMep CTEPOJIBI, ITOCTYIAOT €
[IULIEN Y HE CHHTE3UPYIOTCH HaCEKOMBIMM.

B nponecce MeTaboau3Ma MHOTHE aMUHOKUCIIOTBI [TOJBEPraloTCs B
XMPOBOM TeJle TPAHCAMUHVPOBAHMIO U TIPe0Opa3yIOTCs B HOBbIE AMUHO-
KUCNOThL. JIpyrue B KOHIIE KOHLOB IIpe0OpasyroTcs B YIJIEBOIBI Y XUPEI.
HecMOTpS Ha TO YTO KOHKDETHbIE IyTH OMOCHHTE32a B TPO(OIUTAX KUPO-
BOT'O TeJIa eLle HEM3BECTHBI, YCTAHOBIEHO, YTO MIMEHHO 3/1eCh (POpMUPYeT-
cd 3HAYUTEIbHAS YacTh GEJTKOB reMOJUM@DI, B YaCTHOCTH YK€ YIIOMSAHY-
ThIE BUTEJUTOTEHUHBL. Bce 3TH Ipoliecchl peryIupyoTcs FOPMOHAMY 3H-
JIOKPUHHOM CUCTEMBI.
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PaccMoTpuM MeTabonIu3M MHCEKTULIMAOB, KOTOPbIE B ITOCTIEIHUE NeCs -
TUJIETUS CTaTU OOBIYHBIMU aTpUGYTaMM arpoUEHO30B, ITO3TOMY MHOTHE
BpEOUTENU CEIbCKOXO3SIUCTBEHHBIX KYIBTYD ObUTM BHIHYXISHBI K HUM
npucrocoouthest. Praryeckre MPUCIIOCOOIEHUS HACEKOMBIX BBIPaKarOT-
sl B COKpAILiEHUH [TPOHUUAEMOCTH [TOKPOBOB, M3MeHeHUM pH KuueyHu-
Ka, BeIylIeM K COKPALLEHHUIO PACTBOPUMOCTH 1 aGCOPOLIMM MHCEKTHLIM~
JIOB, B YBEJIMUEHUX KOJIMYECTBA KUPOB, NETTOHMUPYIOLIKX KUPOPACTBOPH -
MBI€ ITECTULIMABI, a TAKXKE B CHIDKEHUM TIPOHULIAEMOCTH MeMOpPaH, OKpy-
KAOUIMX 0CO60 UYyBCTBUTEIbHBIE K NEHCTBUIO IMECTULMIOB TKAHM U
OpPTaHbl.

KpoMme 3TuX nmyTeil OTHOCUTENIBHO IACCUBHOM 3allIUThl OpraHu3Ma y
HaceKOMBIX OTMeueHa Goiee akTUBHAS, MeTaboNIN4YecKas, 1eTOKCUKAIIUS
MMOTEHUMANTBHO BPEIHBIX BELECTB, BHIPAKAIOLIASICS B CIIOCOGHOCTH K UX
[UPONU3Y, TUIPOKCWIMPOBAHUIO, METUIMPOBAHUIO, AUETHIMPOBAHUIO U
CBSI3BIBAHUIO C LIUCTEMHOM, TIMLIMHOM, TJTIOKO30M Y IPYTUMU COENMHE -
HMSMU. B YaCTHOCTH, CBS3bIBAHME U TMIPOKCHIMPOBaHUE CONEHCTBYIOT
Npeo6pasoBaHUIO KUPOPACTBOPUMBIX MHCEKTULIMIOB B BONOPACTBOPUMBIES
BellecTBa, JOCTYIHBIE IS BEIBEICHUS M3 OpraHu3ma. Bee 3T crioco6sl
NIPOTUBOAEHCTBUS aKTUBU3UPYIOTCS pasiMYHbBIMU (hepMEHTAMMU, TGO MO~
BBIILAIOLIMMU CBOKO KOHLEHTPALIMIO Y aKTHUBHOCTD, JIHOO MEHSIOLIMM
CBOMCTBA U CTIEUU(PUYHOCTD PEATUPOBAHMS.

KOoHKpeTHBIE MEXaHM3MBI [TOBPEXIAIOLIETO IEHCTBYS XIOPOPraHMYec-
kux uHcekTuuuaos Tuna O T, ramma-uzomepa I'XLIT', x1opnana, rem-
TaxJI0pa elle HEM3BECTHBI, HO BCE K€ €CTh OCHOBaHUS MPEAIIoaraTh, 4To
STU MHCEKTULHUILI, pACTBOPSSACH B JIUITUIHOM ClIoe MeMOpaH HepBHEBIX
KJIETOK, CoNeMcTBYIOT Arddy3nn noHoB HaTpusi. [TOCKONBKY U1 BoccTa-
HOBJICHUS] MOHHOTO 6aJlaHCa M3 KJIETOK HAUMHAIOT aKTUBHO TPAHCIIOPTH-
POBATLCS MOHBI KaTWsI, cCaMa MeMOpaHa CTAHOBUTCS TIOCTOSTHHO AETIONApH--
30BaHHOM (HapyuleHWe HaTpUM-KaJMeBOro Hacoca), a IIpoBeleHue He-
PBHOTO BO3GYKIEHUST — HEBO3MOXHBIM.

Pa3BuTHe yCTONUUBOCTU (PE3UCTEHTHOCTH) K TAKMM MHCEKTULIMAAM, B
yactHocTH K JIJT, orpenensieTcst aKTUBHOCTBIO IIPOMYLIMPYEMBIX XKUPO-
BBIM TesioM (pepMeHTOB. [Ipeobpasys T B MeHee TOKCUYHBIE AUXIOD-
stwieHoBble (JIJ1D), ykeycHokucnbie (JJ1A), TPUXI0OP3TaHOIOBbIE (Kelb-
TaH) 1 muxiopataHosble ([II1) npousBogHbIe, OHU BCE Xe JaleKo He Bee-
Iaa 06ecrIeYMBalOT HeOOXOMUMMOE COKPAILIEHUE TOKCUYHOCTY MHCEKTULIU -
IoB. OOHAaKO B COYETAHMU C MACCMBHLIMU (PaKTOpaMu YCTOMYMBOCTH
JIOCTUraeTcsl perucTpUpPYEeMBbIi BO MHOTHX ciiydasix 3 GeKT.

CxonHple NpeoOpa3oBaHus B opraHuaMe ucnbiTeiBaioT [ XU 1 ximop-
JlaH, OIHAKO IIKJIONMEHOBBIE COSIMHEHUS (HallpUMep, IelTaxjiop) o6e3B-
pexXuBaoTcs uHave. CaMu 1o cebe OHU HETOKCUYHEI, HO, OKUCIISISICh B
TKAHSX, IIpeobpasyroTcs B CUIIBHOAEACTBYIOLIME 06l (COOTBETCTBEHHO B
renTaxJIOPINOKCUA, MIAPUH ¥ 3HIPUH). TakuM o6pa3oM, HacCeKOMEIE
caMU COIEICTBYIOT CBOEMY OTPaBIeHUIO, HO ITMOHYT He B TeYeHUE He-
CKOJIBKMX MUHYT, KaK 0GhIYHO, a JIUILIL yepe3 1—2 4.

MexaHuaM JeicTBus pochopopraHIIeCcKX MHCEKTULIUAOB (THOdOoC,
Kapbodoc, nasuHoH 1 ¢pochamun) Gosee ssceH. Bece 0HU UHTUOUPYIOT
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XONIMHACTEpa3y, KoTopasl, pacluerlisid MeJMaTop aleTHIXOJIMH B MecTax
KOHTAaKTOB HEPBHBIX KIIETOK APYT C APYTOM, TaKXKe NPENATCTBYET IIPOBe-
JEHUIO HEPBHOTO BO3OYXXIEHUs. BMECTe ¢ TeM OHU TTOAABISIIOT aKTUB-
HOCTb 3CTepas U CIIOCOOHB! ITOBHILIATh CBOIO TOKCHYHOCTS IIPH OKUCIEHUU
B TKaHsIX. B JaHHOM cITydae ycTONUMBhIe HACEKOMBIE IIPEIIITCTBYIOT aKTU-
BallM 3THX COSIUMHEHHH U Ipeobpa3yioT UX B HETOKCUYHBIE (POPMBEL ITY-
TeM THIIPONH3a WIKM 00pa3oBaHus KOMILIEKCOB C INIIOTATHOHOM.

Kapbamuner, HanipuMep Gypaliad, CeBUH, IIUPOJaH, Kak U pocdo-
POPraHnYecKue WHCEKTULIMIBI, OIOKUPYIOT aKTHBHOCTDL XOIMHICTEPa-
35l. PasByUTHE YCTOMYMBOCTH K 3THM S1aM, KaK TIpaBUIIO, CBS3LIBAIOT C
COBEpLIEHCTBOBaHMEM (PU3MYECKUX OaphepOB, HO HEKOTOPLIE HACEKO-
Mbl€ CITOCOBGHBI 00e3BPEXUBATE X MOCPENCTBOM I'MIpOJIL3a U OKMCIIe-
HuUS B Tpodonurax u reMonumbe. KieTku KUpOBOTo Tejla yJacTBYIOT U
B Iipolieccax GHomoMuHecHeHIMK. OTMETUM CBETAIIUXCA HOTOXBOCTOK
Achorutes muscorum Tullb., uukanox Fulgora lauternaria Rib., ronoa
KOTOPBIX MepIaeT JNHIIbL B OpayHblif Mepuoa, HEMHOTUX IBYKPBUIBIX
(mpencraBuTeny ceMencts Platyuridae u Bolitophilidae) # B ocob6eHHOCTH
XykoB (cemejictBa Lampyridae, Elateridae, Drilidae, Phengolidae) c
Haubosiee MHTEHCUBHOM ObromoMuHecueHUMed. [Tpy cBeTe HEKOTOPEIX
TPOITMYECKHUX CBETISIKOB MOXHO YUTATH KHUTY. XapaKTepHBL JMIUHKI
XykoB Drilidae, mpo3BaHHbIE «KeJIe3HOTOPOXHBIMY BATOHYUMKAMM» , TAK
Kak 11 cBeTAWIMXCS 3eJIEHOBATHIX IIATeH 110 60KaM Tejla U flapa KpacHBIX
IIATEH Ha rONIOBE BeChbMa HaIlIOMUHAIOT CBET KPOIIEUHBIX BATOHOB HOYHO-
TO roe3za.

B ocHoBe G1OMIOMUHECLIEHLIMH JIeXaT IpeodpasoBaHys JIoUdepuHa,
KOTOPBIH ITofl Bo3aeHcTBHEM (hepMEHTa XUPOBOTO Tejla — MoUu{pepassl
BBIIEJISAET IHEPTUIO B BUJle cBeTa. CTPOEHME CBETOBBIX OPraHOB HACEKO-
MEIX BEChbMa CJTIOXHO. Hapsay co cBeTsmUMuUcs TpoOLUTAMY B HUX MMe-
10TCS «pedIeKTOp» U3 GIIU3JEKALLUX YPATHRIX KJIETOK U CIUIETEHUS Tpa-
Xeli, a TakKe «CTEKJIO» [TPO3pavyHbIX ITOKPOBOB.

ObIXAHUE 1 TASBOOBMEH

CHabxXeHue OpraHoB M TKaHe# KUCIOPOIOM JOCTUTAETCS IYTEM €Io
b dy3uu yepes MOKPOBLI TeNla M CTeHKM Tpaxeil. CXOIHBIM 06pa3oM 13
OpraHu3Ma BbBIBOOUTCA YITIEKMCII0Ta U UCIIAPAETCS Bara. CIICL[OB&TCJIL—
HO, IIpY CPABHUTEIHBHO BEICOKOM OTHOILUCHUY IITOLIAAM TTOBEPXHOCTH
TeJla K €ro o61seMy obecrreyeHne MHTEHCUBHOTO Ta3000MeHa YypeBaro 11o-
CTOSTHHOM yrpo3oit uccymenus. YeM MeHbIle OPTaHH3M, TEM 5TO OTHO-
UHIeHue 60JII>IHC, U TIO3TOMY TOJIBKO CaMBIC MEJIKHE HACEKOMBIE, obuTalo-
IMe BO BIAXHBIX CpeliaxX WM B BOJE, JOBOJBCTBYIOTCS «KOXHBIM JIbIXa-
HUEM».

Bonee xpynHble HaceKoMBle 11 YBEIITIEHUS TIOBEPXHOCTH T DY3MU
ra30B U COKpalIEeHUA [T0TePhb BOIbI PA3BUBAIOT CJOXHYIO CUCTEMY BHYT-
PEHHUX TOHKOCTEHHBIX TPYOOUeK — Tpaxei, IpOHMU3EIBAIOLIMX BCE TEI0 1
Pa3BETBILIOMMXCS B €I'0 ITOJIOCTH.
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Mupdysus Kucnopona yepe3 BO3MyX OCYILECTRIIsIETCS B 3 * 103 pas 6b1-
cTpee, ueM Jepe3 Boly, U B 106 pa3 6picTpee, yeM 4yepes TKaHU. OfHAKO
YIIEKUCIIBIH ra3 JubyHIUpYeT Yepe3 BOLY U TKaHU Tella ¢ TOpasiio 60b-
LI} JIETKOCTHIO, ¥ YK ECIY OPraHU3M YIOBJIETBOPSIET CBOM IIOTPeGHOCTH B
KUCIIOpOAE, TO OH, HECOMHEHHO, U30aRIISAETCS OT YIIEKUCIOTHI. PacueTs!
CBUIETENLCTBYIOT O TOM, UTO TpaxeiHag cucTeMa HaceKOMBIX CIIYKUT OI1-
TUM&IBHBIM CPENICTBOM pEILIEH! [IpO6IeEM ra3000MeHa U NMpenoTBpalLe-
HMSI [TOTEPh BOJIBI.

Tpaxeiinas cucrema. BosHuKast B BULE cerMeHTAPHBIX BIITYMBAHUI
9KTOIEPMBI, Tpaxen C(POPMUPOBAHHBIX HACEKOMBIX HAUMHAIOTCH CepUei
JBIXaJIbUEBBIX OTBEPCTUIA, MM CTUIM, OTKPEIBAIOLIMXCSA Ha TUIEHpUTax
Cpe[He- U 3alHErPyIM X BOCBMU IEPBBIX CEIMeHTax 6prorka. Takas Kap-
TUHA HaGJTIONAETCA NAJIEKO He BCETNa; yalle GbIBaeT COKPAILEHHbIA Habop
CTUTM, COXPaHSIOLUIUXCH, HAIIPUMED, ¥ JUYMHOK NBYKPBUIBIX JIMIUEL Ha
CPeqHEerpyIy U Ha BOCbMOM CErMeHTe OpIoLKa. YacTo OHU COBCEM pejty-
LIMPYIOTCS, ¥ TpaxeHHasl cucTeMa CTAaHOBUTCS 3aMKHYTOI.

HpIxanplLia GBIBAIOT IIPOCTHIMU YT CIOXHBIMU. ITpoCThIe ApIXanbla
TIPENCTaBIAIOT COBO OTBEPCTUS, HHOTIA CHAOXKEHHEIE CIieLHalbHBIMU
3aMBIKaTeJIbHBIMU allnapaTaMy B BUIE IBYX CTBOPOK, KaK YCThbULa Ha
JIMCTBAX PACTEHUH. Y GOJIBIINHCTBA HACEKOMBIX 3TU MCXOIHbIE OTBEP-
CTHSI ITOTPYKAKOTCA IO I[TOKPOBBI, Ha KOTOPBIX PA3BUBAIOTCS HOBLIE, GO-
Jiee CIIOXKHbIE 3anpaTelbHbIe KIIalaHbl, OTpaHUYMBAIOLINE JOCTYII BO3-
IlyXa B pacItOJIOXXeHHYIO 1101 HUMU IToJocTh aTpuyMa (puc. 90). ITocie-
IHAS HEPENKO 3all0JIHEHA TYCTHIMM (GUIBTPYIOIIUMY BOJOCKAMU WU
CHabXeHa JIOPUCTON TTACTUHKOM, NpeqHa3HAYEHHO! He CTOIBKO IS
OYMCTKHM BO30yXa OT IbUIEBUIHBIX YACTULI, CKOTBKO IS MpeNoXpaHe s
Tpaxeil OT 3aIMBaHUs BOLOM, IPOHUKHOBEHUS B HUX [1apa3UTOB, a TAICKe
JUTSL COKpAIeHNs MTOTePh BJIark, KOHASHCUPYIOLIeicsa Ha BHYTpeHHER
II0BEPXHOCTHU TJIACTUHKH.

Y NpYMUTUBHBIX ITEPBUYHOOECKPBUILIX Hace-

KOMBIX OT OTBEPCTUI CTUTM OTXOAST OTIEIbHEIE
IYYKU NPEBOBUIHO-BETBALLMXCS Tpaxei, OMHAaKO '
IUISI HACEKOMBIX 00JIee XapaKTEPHO 00LeIMHEHIE 2
UX B O0I1IME CTBOJBI.

BecbMa OGBIMHBI MIOYLIVE ITOJ ITOKPOBAMMU
MPOJIOJIbHEIE HOKOBBIE CTBOJIBI, B KOTOPHIE OT-
KpBIBAaIOTCA CTUTMEL (puc. 91). OTxonsinue ot
HUX Tpaxeu paslessiroTcs Ha Bce GoJjiee TOHKUE
BETOYKM U ITOCTENIEHHO IIEPEXOAST B TPaXeOJbl.

OHU IIPOHUKAIOT MEXTY OTIENbHBIMI OpraHaMU ;
U NOJBKaMU XY POBOTO TeJa U YKPEIUJIeHbI CIIM-

PIBHBIMU YTOJNILEHUSIMU (TEHUIUSIMU) O0LIIeH

KYTUKYJISIPHOM BBICTUIJIKU — MHTUMBI (pUc. 92). E:}C- 9?%53:;::5
Biraronapst 5ToMy OHU He CIIaJiaioT ¥ COXPAHSIOT  , “TW (no IInansiay,
IIPOCBET IIPY JAaBJICHUN 1 M3rMOaHUsIX, KaK Tpyo- 1949):
KM ITPOTHBOTa3a. )
1— i ;
W TeHUIUM, ¥ MHTUMA, CEKpEeTUPYEMBIE SITU- R i
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Puc. 91. Crpoenne TpaxeiHo CHCTEMbI
HacekoMbix (no Romoser, 1981)

paxelinsie

g@ o cmBonnt

Puc. 92. Crpoenre TpaxeH HaCEKOMbIX
(no Romoser, 1981)

TeJIMeM Tpaxeil, OOBIMHO He COIepXaT XUTHUHA K BOCKOBOI'O CJIOSI SITMKYTH -
KYJIbI, HO 6OTaThl 2JIACTUYHBIM PE3MITMHOM, He TIPEITCTBYIOIIMM ra3006-
MeHy. Kax rpou3BoIHbIe TUII0JepMbl OHU COPAchIBAIOTCA MIPU JTUHBKAX.
BrITsruBaeMble TOHKUMM TPYOOUKAMU Yepe3 OTBEPCTUS CTUIM, OHM 3aMe-
LIAIOTCSA BHOBb CEKPETUPYEMBIMU 06pa30BaHUAMU. TeHNINY, OTMEYEH-
HBIE HE TOJIBKO B TpaxesiX, HO U B TpaxeoJjax, He TPeIaTCTBYIOT UX pacTs-
SKEHUIO B [UIMHY, YTO MMeeT 3HAYSHeE NIPY IIOCTOSHHBIX IBIDKEHUSAX BHYT-
PEHHUX opraHoB. [1py 5TOM UCIBIThIBAIOLIME KUCIOPOIHOE IoIoJaHe
(TMIIOKCHIO) KJTETKH OTCBUIAOT [UTMHHbIE TICEBIONOAMM K OIIM3/IeXAIIM
TpaxeoJIaM U ITOATSTMBAIOT X K ce6e. [1ocTOAHH I JepUUUT KUCTOpOa
UHIYLMPYET pa3sBUTHE HOBBIX Tpaxel ¥ TpaxeoJ cpasy XKe I0cJie TUHEK.

TpaxeoJisl, AMamMeTp KOTOPBIX He IIPEBBIIIAET 1 MKM, He COpachIBalOT
UHTUMEL B XoJie JIMHeK. OHY 0OLIYHO 3aKaHYMUBAIOTCS B LIUTOILUIa3Me 3BE3-
IYATBIX KIIETOK — Tpaxeo0,1acToB (pyc. 93), IMPOHMKAIOIIMX CBOUMM OTpPO-
CTKaMU BILIOTE IO MUTOXOHIPUIA KJIETOK KPBUIOBEIX MBILLLI, WJIX IUIOTHO
TIPIJIETAIOT K MX 000JI0YKAM CHAPYXHU.

O6111ee YMCII0 TPaxeox OrpOMHO U Y KPYITHBIX aKTUBHBIX HACEKOMBIX
nocturaer (1—1,5)-108. HekoTopsle KpYIHEBIE CTBOJIBI TEPSIIOT TEHUIMU U
Ipeo6pasyioTCst B O0beMUCThIE BO3IYILUHBIE MELIKH, CIIOCOOHBIE CILTIOLIM-
BaThCA M pas3fyBaThCsl. 3aracas BO3AYyX, CONEHCTBYA LMPKYIALMY reMOo-
JIMMBI ¥ COXPAHEHMIO TeIUIa, OHU aMOPTU3UPYIOT Pe3KUe OGUEHMS KpbI-
JIOBBIX MBILLILL M COKPAILAIOT YAEAbHBII Bec Tela IpH 1ojieTe. Y HEKOTO-
PbIX HACEKOMBIX TaKUe MELIKH BBIITOJHAOT POJIb pE3OHATOPOB B 3BYKO-
BBIX OpraHax.

Jlerxko IpOHUKas CKBO3b TOHKME CTEHKM Tpaxel 1 Tpaxeol, KUCIOpOL
PacTBOpSIETCS B TTOJIOCTHOM XKUIKOCTA U AU PYHIMPYET Ha PaCCTOSTHUE JI0
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1 MM. OnHako s obecrieyeHus paboThl 7
KPbUIOBBIX MBILIL] PaccyMTaHHbIE pac-
CTOSIHYS IO TPaxeoJt TOJKHEL ObITh CO-
KpallleHsl B COTHM pas3 (no 6—8 mxm). Ha
CaMOM Jieleé OHM HE IIPEBBLILLAIT 2—
3 MKM.

Ecnu B reMonuMm@e uMmeeTcs reMor-
JIOOMH, TO OH CBA3BIBAETCH € KMCIOPOIOM
B OKCHUTEMOTIJIOOUH U TPAHCIIOPTUPYET
KMCJIOPOLI 110 TKaHAM, HO TOJIBKO IIPH eI0
JeuuuTe B OKpyxKarwlueil cpene. D10 Puc. 93. Bersnenne Tpaxeons! B

MIMeeT OIpelie/ieHHOE 3HAYeHUe VIS 00U - TPaXEOﬁJ‘“{gs(l';? Romoser,
TAaIOIMX B THYIOLIEM WUIe IMUMHOK KO- | :
MapOB-3BOHIIOB, JUYNHOK OBOZOB, rapa- 1—Tpaxeonsl; 2— Tpaxeotiact

SUTHPYIOIIMX B KUILIEYHUKE MIIEKOIIUTA-

IOLIVX, WIM TS KNOTIOB-IMaIbIIIel, HAlOJIro IIOTPY>KAFOLIMXCS ITOL BOIY.
B [IPOTUBHOM CITy4ae OKCUTEMOTTIOOMH JIMUIb PE3ePBUPYET 3alackl KMCIIo-
poJla X He YYacTBYeT B IO TPAHCIIOPTUPOBKE, & TAa3000MeH OCYILeCTBIIAeT-
¢Sl OBBIYHBIMM JUIS HACEKOMBIX criocofaMu. UTo KacaeTcsl YIJIEKMCIIOTEL,
TO, IUPGYHIUPYS 1O TKaHIM B 35 pa3 OpICTpee KMCIOPOaa, OHa JIETKO
BEIBOJMTCS U3 OpraH13Ma yepe3 MOKPOBLI U CTEHKM Tpaxel.

PacueThl pa3sMepoB TpaxeiHoO! CUCTEMBI U IIOTPEOHOCTEN HACEKOMOTO B
KUCIIOPOJIE MTOKA3ANU, YTO YKe JIBYXIIPOLIEHTHBIN ITepernaj ero KOHUEHT-
paLMif B TKaHSX Tesia 1 B atMocdepe JocTatoueH Wi 1uddysun. Takum
006pa3oM, TpaxeliHasi cucTeMa HaCeKOMOT'O C OTKPBITHIMU CTUIMaMK BMe-
LJAET [TOYTH JECATUKPATHBIM U3GBITOK KVCIIOPOAA, HO IIPU TIOJIETE ero pac-
xonoBaHue Bo3pactaeT B 50 pa3 u Gonee. K ToMy Ke ITpU OTKPBITBIX CTUT~
MaX Pe3KO BO3PAacTAIOT TPAHCIIMPALIMS U YTeuKa BOIbl 13 opranuama. Ilo-
BUOUMOMY, UMEHHO 3TU 06CTOATENHCTBA OIPEAEIIVIIU Pa3BUTHE CIIEUM-
QTBHBIX CPEACTB IIACCHBHOM ¥ aKTMBHOM BEHTUIALMM TpaxeHHON
CUCTEMB! ¥ KPYITHBIX aKTUBHBIX HACEKOMBIX.

ITaccuBHAas BEHTIWIALUS 00eCIIednBaeTCs pACXOIOBaHUEM KUCIIOpOIa
M pACTBOPEHMEM YIIEKUCIOTH B reMonuMbe. BosHukaomui Benes-
CTBUE 3TOTO BaKyyM TIPMBOIMUT K 3aCaChIBAHHMIO BO3LYyXa Yepes IIOTHO
COMKHYTBIE CTBOPKM CTUTM. HaxoreHue yIeKHCIoro rasa Tpebyer ero
BBIBEIEHMS, KOTOPOE Y HEKOTOPHIX HACEKOMBIX IIPUOOPETAET XapaKTep
TIePUOMYECKH TIOBTOPSIIOIIMXCS «3aJITI0B» (puc. 94). Hanpumep, y mua-
TIay3MpYIOIMX KYKONOK wenkonpsifa Hyalophora cecropia L. yepes
Kaxnple 7 4 CTBOPKH IbIXajlel] pacKpBIBAIOTCA M YIVIEKUCIOTA, JIETKO
IndeyHIUpyoLIas U3 Tpaxel 1 reMOIUMOBI, BHIBOZUTCS HApyXy 3a
HECKOJIBLKO MUHYT. MeXIy TeM IoTpedeHNe KUCIOPOIA IIPOUCXOIUT
HEIpePhIBHO, & CMbIKaHVE JbIXaJlell B MHTepBaaX MEXIy «3aJlllaMu» CO-
KpallaeT TPAHCIIMPAIHIO BOJbl. CXOIHbIE SABIIEHUSA OTMEYEHBI Y TMIMHOK
KOMApOB, [TePHOIUMIeCKH BCIUIBBAOIINX Ha IIOBEPXHOCTS BOJBI 33 O4e-
pemHol IopLre BO3ayXa.

BecbMa XapakTepHbl CPEICTBA NTACCUBHOM BEHTWIALMY Y obUTaTeNeH
BOZOEMOB M Y BHYTPEHHUX MMapasuToB. PaccMOTpeHHOE BBILIE CTPOCHUE
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Puc. 94. InarpamMma paGoThl IpIxallel, JeMOHCTpPHpYIOWIAas
«3aJmbl» BhIBeNeHHA yriaekuciaotst (no Gillot, 1980)

TpaxeHHbIX Xabp JMYMHOK IMOJEHOK W CTPEeKOo3 JoIycKaeT JUuddysuio
PACTBOPEHHBIX B BofIe Ta30B. [IpoHMKas B OMBIBAIOLIYIO U3HYTPH XaOphl
reMoJIMMdy, KUCJIOPOJ MTEPEXOIUT B TPaxeu U Tpaxeossl. KyTukynsap-
Hble (IbIXanblieBble) Xa6ps! (puc. 95), CBONCTBEHHEIE BOIHBIM KYKOJ-
KaM HEKOTOPHIX IBYKPBUIBIX, 0GECIIEUMBAIOT e1le GoJiee JErKUif ra3006-
MeH. CBsi3aHHBIE HETTOCPENCTBEHHO CO CTUTMaMM KaK BBICTYIAIOLIME U3
HUX TOHKYE KYTUKYJISPHBIE ITy3bIpY, OHU He TPeOYIOT NIpeJBapUTEIBHO-
IO PacTBOPEHUS KUCIOpoa B reMoNuMde U BMECTE C TeM JIETKO BBHIBOIAT
yrIeKucnoTy. CXOMHBIM 06pa3oM (pYHKUMOHUPYIOT [1IaCTPOHEL — BO3-
IYXOHOCHEIE TTONIOCTU B TMAPOPOOHBIX CETOUKAX U peLIeTKaxX Ha IIOKPOBaX
(puc. 96). ABnssach opraHaMy ra3000MeHa MHOIMX BOIHBIX HACEKOMBIX
WIM UX SUL, OHY CIIOCOOHEI 06ecrieuuBaTh U A Py3uIo razos U3 aTMOC-
dephl.

MHorue BOIHbIE HACEKOMBIE BCE XK€ IBIIIAT KUCIOPOIOM aTMocdhepsl,
MTOJHMMASICh BpeMS OT BpeMEHU Ha NIOBEPXHOCTh. YacTo OHU YHOCAT € CO-
6011 B IIy6HHY ITy3bIpbKM BO3Ayxa. 3a cueT Auddy3uy ra3os B I10rpy-
SKEHHEIN IO BOLY ITy3bIpEK BO3MyXa OOHOBIIEMbIE B HEM 3aI1achl KUCIIO-
poIia IMO3BOJISIOT STUM HaCeKOMBIM J0JIroe BpeMst 0CTaBaThCs 101 BOMOM.
Jlpyrue HaceKoMbIe MCIOIB3YIOT KUCIOPOL BO3MYXOHOCHBIX ITONIOCTEN
ITOIBOIHEIX PACTEHUI WM Pa3BUBAIOT pa3inyHbIe CUPOHBI U JbIXaTelb-
Hble Tpyoxu. ITpucrocabamuBaiorcs K AbIXaHUIO KUCIIOPOIOM aTMOCHEphI
1 HEKOTOpble SHIOIIApa3UThl, MO0 BBLICTABISS HapyXy IbIXaTelbHbIe
POXKH, TMOO0 MPUKPETULISICh K BO3IYLIHBIM MELLKaM U K CTBOJIAM Tpaxei-
HOM cUCcTeMBI X03stuHa. OIHAKO ITPY 3TOM OHU YK€ UCITONb3YIOT CpefcTBa
aKTUBHOM BEHTWISLINM Tpaxey.
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AKTHBHAsI BEHTUJISILMSA 00eCIIeYMBAeTCS PeTYISIPHBIMU ABYKESHMSIMU
Tena, UMUTUPYIOLIMMU «BIOXW» U «BBIIOXU», U COIJIACOBAHHOM paboToit
Ierxasell. ITormepeMeHHO CMBIKAsCh M pacKphIBasiCh, ITEPEeIHME U 3aTHUE
JIBIXaTblia HEJOJITO OCTAIOTCS OTKPBITHIMM. Bo BpeMsi aKTUBHOTO I10JIeTa
TPYAHBIE ObIXaJbla BOOOIEe He 3aKphIBAIOTCS, a 32 CUeT COKpalleHMH
MOILIHBIX KPHUTOBBIX MBILLILL CO31aeTCSI aBTOHOMHAST BEHTHISILIMSA TPYOHOTO
oTaeNa.

AKXTHMBHAs BEHTWISILUS 00ECTIEYMBAET «IIPOBETPUBAHUE» TONLKO [JIaB-
HBIX TpaxeMHbBIX CTBOJIOB U HE CIIOCOOHA YCIIUTD IOTPEOIeHUE KM CIOpoaa
KJIETKAMM aKTUBHO paGOTAIONIMX OpraHoB. IS 5THX 1iemeit CIyKUT «Tpa-
XEOJIPHBIN KOHTPOJIbL [a3000MeHa», CYTh KOTOPOI'o B CEAYIOUIEM. Y Ha-
CEKOMOTO, He 3aHATOr0 aKTUBHOM MeITeIbHOCTHIO, KOHIIBI TPaXeos 3a-
TTOJTHEHBI SKUIKOCTHIO 1 BBIKIIOUEHBI U3 paclpedeleHUsI KMCIOPOoaa UiIu
TIOAIEP:KMBAIOT BechMa cJIabyto nuddysuio rasos. Ipu akTHBHOM paGoTe
HaKaIUIMBAIOILIMeCs: B FeMONUM(pe MeTabONUTHI TIOBBILLIAIOT OCMOTUYECKOE
JaBJIEHNE U XMIKOCTh, 3aII0JTHAIONIAs OKOHYAHUS Tpaxeoll, JIETKO IpOXo-
IIIT Yepe3 UX CTeHKH. Cpasy Xe 3aroTHseMble BO3IYXOM, OHM CYLLIECTBEH-
HO YBEIMYMBAIOT ITOBEPXHOCTh aKTUBHOTO razoodoMeHa. [locnenyrouree
OKHCNIEHME Y BhIBeIeHME META00IUTOB CONESUCTBYIOT ITaeHUIO OCMOTH -
YeCcKOro JaBICHMS TeMOJMMOBL, U ee TUlasMa yCTpeMJIdeTcs B TOHKME Ka-
[AJUBIPEI TPaxeo OO TeX I10p, [I0Ka CBOMCTBEHHBIE UM KallWLIIpHbIE
CWIBI HE YPAaBHOBECAT OCMOTHYECKYIE.

HemocraTok KUCI0Opoaa WM U3OBITOK YITIEKUCIOTEI IIPUBOIHUT K YCH-
JIEHUIO JBIXaTeJbHbIX OBYMXKEHUM, MU3SMEHEHUIO pUTMa PabOThl CTUTM U

Puc. 95. KyTuKyasapHble xaGpsl Pac. 96. TnacTpon sl HaceKOMbIX
JIMIHHKH llOIlel[ll(9H4 9()110 IITsauBuyy, (nmo King, 1982):

a ¥ 6 — pa3pesbl Ha Pa3HEIX YPOBHAX MJIACTPOHA
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[ Henocratox CO, | | HN36brrox CO , I IMHmeqHa;r pabora

PerynsitopHbie
MEXaHU3MBI
JObIXaHUSL

Ycunenue H3meHenus JlobaBoyrbie
JIBTXATENTBHBIX paboTH MeXaHW3MBI
IBIKEHHH IBIXaselt BEHTHIISILIAT

TpaxeoapHali KOHTPO/b CHAOXKEHMs1 TKAHEH KUCI0pOAOM l

Puc. 97. Cxema peryisiuss IbIxaHus Y HaceKoMblX (mo Teumenxo, 1976)

BKJIIOYEHHIO HEKOTOPBIX JOMOJHUTENBHBIX MEXaHU3MOB BEHTHISALUU
(puc. 97). KoopaHUpOBaHHOE COKpALLIEHME MBILLLL TeJla ITPY JbIXaTellb-
HBIX JBUKEHUSAX OIIpelessieTCs] UMITYJIbCaMU, IIOCTYIAIOIMMHU OT MeTa-
MEpPHO PACIIONIOXKEHHBIX TIEPBUYHBIX HEPBHBIX LIEHTPOB IbIXaHUs. Bro-
PUYHBIE LIEHTPbI, HAXONALINECS B TPYIHBIX U FOJIOBHBIX TAaHIJIUSIX, CTUMY-
JIMPYIOT WJIX TOPMO3SAT IeSTEIBHOCTD TIEPBUYHBIX LEHTPOB. Perysuus
paboTsI AbIXaJIell obecreyrBaeTCsl MHHEpBaLMe MyCKyaTyphl CTBOPOK U
CYLECTBEHHBIM 00Pa30M 3aBUCHUT OT BIXXHOCTHU BO3IyXa X KOHLIEHTpa-
UMM MIOHOB B TeMOJIMM(e, peTUCTPUPYEMOii clleLalbHBIMU LIEHTPaMU IO~
JIOBHOTO MO3ra.

I'az000men. [ToTpebieHue KMCIOPOLa U BRIIEJIEHUE YITIEKUCIOTH —
BHEIIHUE ITPOSIBIEHUS Ta3000MeHa, CYTh KOTOPOTO COCTOUT B OKMCIIEHUU
SHEPreTIYECKMX CyOCcTpaToB (06pa30BaBILIMXCS IIPH I1epeBapUBaHUH yIJIe-
BOJIOB, XMPHBIX KUCIOT ¥ aMMHOKMCIIOT). [Ipu OKUCIEHUH YTIIeBOJOB
06BeM BBIIEIEHHOMN YIITEKMCIOTEI paBeH 00BeMY ITOITIOILIEHHOIO KUCIOpO-
Jla X UX OTHOLLIEHHE — IbIXaTeIbHBIN Koad dulireHT (06seM CO, /06beM
0O,) — paseH 1. [Ipu oxucIeHUH TTPOAYKTOB paclIETUIEHUs XUPOB U 6el-
KOB 3TOT KO3 IULMEHT 0Ka3bIBACTCH HECKOIBKO MEHBLUUM (DI XXUPOB
0,77—0,82, 6enkos 0,7) 4, OUEBUIHO, 10 €0 3HAYECHUIO MOXHO CYIUTh O
XapaxTepe UCITob3yeMoit muiy. Eciu oH ocobeHHo Man (MeHee 0,7), TO
HEKOTOpast YacTh XHUPOB, O-BUAUMOMY, PACXOAYETCS Ha CUHTE3 YIJIEBO-
OB, ¥, HA0BOPOT, TP CUHTE3e XMPOB U3 YIIIEBOIOB IbIXaTeIbHBIN Koot~
(uuveHT rmpeBbIIAET 1.

C rroTpe6reHUs KMCIOpoa HAYMHAIOTCS Peakiliy, B pe3ybTaTe KOTo-
PBIX HAKATUTUBAETCS SHEPTHS B MaKpospruyeckux cBsazax AT® (B MeHb-
11ei cTelleHH MoJIeKya apruHuHdocdaTa U aueTUIKodepMeHTa A) U BhI-
JENSIOTCS KOHeYHBble NPOXyKTh o6MeHa — CO, u H,0.
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OcBo6oXIEHNE SHEPTUM OGBIYHO MTPOMCXOOUT OBYMH ITyTaMH. [Tpu
TIMKOJIN3e — aHAPPOOHOM paclialie YIJIeBOIOB B LIUTOILIA3ME — Y TI03BO-
HOYHBIX JKMBOTHBIX 06pa3yeTcs MOJIOYHasI KUCIOTa, Y HACEKOMBIX HapsiTy
C Hell — MMPOBMHOTpaJHasi KMCJIOTa U ITPOHUKAIOILH M Yepe3 MeMGPaHEbI
MUTOXOHIpUH a-riuuepodocdar (puc. 98). Ipu okucauTessHOM dhocdo-
PWINPOBAHUM—Aa3pOOHOM OKHMCIEHUM XUPHBIX KMCJIOT, YIJIEBOLOB U
aMVHOKMCJIOT B MUTOXOHAPUSX — IIPOLIECCHI pacliaja yIJIeBoI0B IpOTeEKa-
0T JTM60 B MEHTO3HOM LIUKIIE, TG0 B LuKiIe Kpe6ea. B mepsoM cryyae,
UCIIBITAB PSI IIPEOGPa30BaHMiA, MOJIEKYJIa IIIOKO3BI JaeT HAuallo MOJIEKY-
JIe TPMO3BI U TPEM MOJIEKYJIaM YIIEKHCIIOTH.

3HayeHUe TIEHTO3HOTO LKA He MCYepIIbIBAETCS OCBOGOXIEHMEM
aHepruu. Harpumep, y Tapakasa Periplaneta americana L. ipu 3T0M Uc-
T0JIb3YeTCsI TONBKO 4—9 % rmoKo3bl. OIHAKO B IIEHTO3HOM LIMKITE CUH-
TE3UPYIOTCS TIEHTO3bI, BXOAIINE B COCTAB HYKJIEOTUIOB U HYKIIEMHOBBIX
KHCJIOT, YTO OIPENENISAET peaibHOe 3HAUeHUE ITEHTO3HOTIO LIMKIIa B MeTab0-
JIM3M€ HACeKOMBIX.

TaxuM 06pa3oM, OCHOBHaS Macca yIJIeBOIOB IIOBEpPraeTCs pachaiy B
XOJle TIIMKOJIM3a MO0 okucisieTcs B ke KpeGea, KOTOpsli HAYMHAeTCS
C IIPOAYKTOB ITpeBpAllleHUS ITMPOBUHOTPAaTHON KUCITOTH (puc. 99). Dra
KHCIOTa BKITIOYAETCS B LIMKII IM60 yepe3 06pa3oBaHMe 1aBeleBO-YKCYC-
HOM KUCJIOTBI, YTO, OJHAKO, OTMEUEHO TOJEKO Y MYXH LIele, JIM60 yepes
aLeTwIKo(epMeHT A. Jlatee oHa peTeprieBaeT psi IIPeBPALEHHIA, Hauy-
Hasl C JIMMOHHOM KMCJIOTHI U 3aKaHUYKBasi BHOBb 1LIABEJIEBO-YKCYCHOI.
IMocnenHsis cBA3bIBAETCS € ALUETUIKODEPMEHTOM A U, NaBasi HAYATO JIH-
MOHHOI1 KMCJIOTe, 06€ecrieynBaeT IOBTOpeHHE LIMKIIA. B pesyinsTare Beex
STHX ITPEeBPAILEHUA 06Pa3yIOTCA KOHEUHbIe IIPOIYKTHI MeTabonama: CO,
u H,0 u Makpospruyeckue caasu ATO.

Cmakorenw

l [moko3a

®pykTo3o -1,6~
nudocdar

3-DochorTHLepHHOBEIN Hernapokcrauero-
NbAETM ocdar

HATL HAILH,
HAZL-H, X HAL

MuposnnorpanHast  2-QochornuuepuHoBas a-Imrepodocdar
KHUCI0Ta KWcnoTa

Pac. 98. ITytn rmmkomsa y wacekomsix (o Temmenko, 1976)
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Ecinu B mpouecce mukonusa ofHa MoneKyJia ITI0KO3bI JaeT Haualo
ABYM MaKpO3PTHYECKUM CBA3M, TO B LiMkie Kpebdca dpopmupyercs 38
cpsseld. CorocranieHue STUX IUdp He TpebyeT KoMMeHTapueB. PepMeH-
THI, KaTATM3UPYIOLIME peakiiy 1uidia Kpebca y HaceKOMBIX, ropasio aK-
THBHEE, YeM ¥ IT03BOHOYHBIX KUBOTHBIX.

Hapany ¢ yrneBogamMu oKUCIUTENbHOMY (GOcHOpIINPOBAHHUIO 1O -
BEPratoTCs KMpHbIE KMCIOTE ¥ aMUHOKKCIIOTH], NIPHYeM TOCIeIHME,
BCTyTas B LMK Kpebca, UCITBITBIBAIOT TPAHCAMUHYpOBaHue. B pesynbra-
Te POPMUPYIOTCS HOBblE AaMMHOKUCIIOTHI M aMMHUAK, KOTODBIN CBSI3bIBAET-
¢4 ¢ obpasopagBiLeiics Ipy IITUKOIN3e TUPOBUHOIPANHON KUCIOTOM’.

BONBLIAS YACTE VITIEBONOB

HexkoTopbie XupHbIe KHCTOTBI
( ( HexoTopbie aMHHOKHCIOTEI
CH; CO—SKoA
AUCTHIKORHIHM A COOH
COOH —CH; —C0 —COOH COOH— CHy;—— COH — CH; —COOH
aBeneBo-yKcycHAs KHCIOTA JIumoHHas kucnoTa
l -H,0
—2H
COOH
COOH—CH, — CHOH—COOH COOH —CH ==C —CH, — COOH
A6noyHas KHCI0Ta Ylc- AKOHUTOBAS KHCIOTA
+H,0
+H0 COOH
|
COOH —CH ==CH -~COOH COOH— CHOH-—CH—CH; —COOH
®ymaposas kucnora Homumonas xuenora
A —2H
CIZOOH
—2H COOH — CO — CH—CH, — COOH
lapemeBo-sHTapHast KHCIOTA
+H,0
~CO, -COy
COOH —CH, —CH, — COOH -«— COOH — C0O — CH, ~—CH, ~—COOH
SmrapHag Kucora oH o.-Kerornyraposas xucnora

Puc. 99. OcHosHble 3Benps uukna KpeGea (mo Teuuenko, 1976)
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CruenoBatelbHO, B ukiie Kpe6ca CKpeluMBaroTCs BaxXHellye myTu
MeTabou3Ma GeJIKOB, XXUPOB U YIJIEBOIOB — BCEX OCHOBHBIX KOMIIO-
HEHTOB ITepeBapHBaeMOM B KUIIIEYHMKE TTUILM. B KOHEYHOM cyeTe OT HUX
OCTaKOTCS BoJa, YIJIEKVCIIBIH ra3, o IexXaliye BhIBEIEHUIO 9KCKPEMeH -
Thl, CUHTE3UPOBAaHHbIE HOBbIE OPraHWYECKUE COETUHEHUS M 3aITachl
SHEPTUU. .

OTMETUM, YTO HEKOTOPHIE JBIXATEIbHBIE SIbI, HATIPUMED OKCHI YIJIe-
pOIa WJIY ITPOU3BOIHbIE CUHUIBHON KUCIOTHI, GIOKUPYIOT AbIXaTelb-
Hble (pepMeHTh. OIHAKO NP MOHMXEHHOM Tra3006MeHe 3UMYIOIINX
(muanaysupyroLIMX) HACEKOMBIX, KOTOPBIA 06ECIIeYMBAETCS COBEPILIEHHO
0COBBIMY, CrieLUPUIECKUMU pepMEHTAMU, STH bl HE OKA3BIBAIOT Jeii-
CTBMS NlaXe B KOHLIEHTPALIMSIX, CMEPTEIbHBIX IIPY AKTUBHOM XU3HeIesI-
TENBHOCTH.

BbIBEJJEHME KOHE4YHbIX NPOAYKTOB METABOJIU3MA

Oo6pa3oBaBLIMecs IIPU pacliafe MUY KOHeYHbIe IIPOOYKTE MeTabo-
JIM3Ma 160 BRIBOJATCS yepes3 IMOKPOBEI Tela M cTeHKH Tpaxeit (CO,),
6o abcopbupyrores B 3anHel kuuke (H,0), 1160 ynaistoTes ¢ ocTart-
KaMH HellepeBapeHHOH MUK — 3KCKpeMeHTaMU (MOoYeBHMHa, MOYeBast
KMCJIOTa, aMMUaK U 1p.).

ITpu ruaponuse HyKIEMHOBBIX KUCJIOT 00pa3yIoTcsl yIiieBoakl, Goc-
¢opHas KucIoTa M 060ralleHHbIE a30TOM ITYPUHOBBIE (AJEHMH, TyaHUH)
WM MMPUMUIUHOBBIE (LIUTO3MH, TUMHH) OCHOBaHHUS. B CBOIO ouepens,
MypHHOBbIE OCHOBaHM S, TIOABEPIasiCh OKMCIEHMIO U Ie3aMUHKPOBAHMUIO,
JIAIOT HayaJlo MOUEBOM KMCJIOTE U ee TIPOM3BOAHbBIM: aJLTAHTOUHY, AJUIaH-
TOMHOBOM KUCIOTE, MOYEBMHE Y- aMMMAKy, KOTOPBIE BBIBOISTCS U3 Opra-
Hu3Ma. [IMpuMUIMHOBBIE OCHOBAHUSA, XOTS U CIIOCOGHBI ITPeo6pa3oBhl-
BaThCSI B MOUEBHHY ¥ aMMUaK, OObIYHO BHOBb BOBJIEKAIOTCSA B METabOIM~
YeCKUE ITPOLIECCHI.

Ipu runposuse 6eIKOB 00pa3yrOTCs aMUHOKMCIOTHI M HEKOTOPEIE U3
HMX — Yalle Bcero 60raThle a30TOM aprMHUH Y TUCTUIUH — BXOIAT B CO-
CTaB 3KCKPEMEHTOB (B BeCbMa MaJIBIX Konu4yecTBax). OOBIYHO OHM UC-
TIOJIB3YIOTCS B CHHTE3€ ITYPHUHOBBIX OCHOBaHMIA, 00pa3ys Hapsny ¢ HUMU
MoYeBUHY. TaxuM 06pa3oM, KOHEUHbIE ITPOXYKTHI MeTab0IM3Ma a30TCO-
JepXalX coeIuHeHUui GOpMUPYIOTCS IIpU OKUCIIEHUU TTYPUHOB WIX
CUHTE3UPYIOTCS M3 aMUHOKHUCIOT (puc. 100).

BoBIIMHCTBO Ha3eMHBIX HACEKOMBIX BRIIEISIOT a30T B BUAE clabopa-
CTBOPUMMBIX ¥ HETOKCHYHBIX JUISL OpraHM3Ma MOYeBOI KMCIOTHI, aJL1aHTO-
VHa ¥ aJITAaHTOMHOBOM KUCIOTHL. OHM YOASIIOTCS BMECTE C 00€3BOXEHHBI-
MU SKCKpPEeMEHTaMHU; IIPY 3TOM BO3MOXHbIE II0TEpY BJIark CBOISITCH K MU~
HUMyMy. BonopacTBopruMBble 1 TOKCUYHEIE JaXe B MAIbIX KOHLEHTpALIMSIX
MOYEBMHA ¥ aMMMaK TpeOyIOT IS BEIBEJEHUA 04€Hb GOJIBILIMX KOJIUYECTB
Bomsl. He ciydaiiHo, YTO MIMEHHO 3TH COSIUHEHMS SBITIOTCS KOHEYHBIMA
MIPOIYKTaM¥ MeTabomu3Ma Y BOIHBIX popm. IIpexne yeM mocTynuTs B
3aJIHIOI0 KMIIKY, B OpMUPYIOIIMECS 3[eCh SKCKPEMEHTEI, BCE 3TY METa-
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Puc. 100. Koneunsle npoaykTel oGMeHa a30TcolepxKallMX CoeIMHe-
HUi B WX NpeBpallieHMA Y HaceKombIX (mo Gillot, 1980)

OOJIUTHI HAKATUIMBAIOTCS B FeMONUM(DE U U3BJIEKAIOTCS U3 Hee CreLMaTH-
3UPOBAaHHBLIMY OpraHaMy BbIIENIEHUS — MJTBITUTUEBBIMU COCYIAMM.

MajtsIurueBsl Cocy/bl NPeCTaBISIOT COGOM JUIMHHbIE U TOHKME TPY-
60yYKHM, BIIANAIOLIME B KMIIEYHUK Ha YPOBHE MUJIOPHYECKOr0 OTIeNa (CM.
puc. 81). BMecre ¢ 3aHel KULLIKO OHU 06eCTIeUMBAIOT 3KCKPELIMIO a30T-
COIEpXAlIMX METAGOIMTOB 1 ITOCTOSIHCTBO MOHHOTO GajlaHCca TeMOIMMQBI.
JIMIb y HOrOXBOCTOK, HEKOTOPBIX IBYXBOCTOK U TIIEM OHU HE Pa3BUTHL.

CreHKy cocy0B 06pa3oBaHbl OHOCTONHBIM SITUTENMEM U MBILIEYHbI-
MU BOJIOKHaMM. OTLIETEHHbIE TPaXesIMU, HO JIMILEHHbIE HEPBOB, OHU CITO-
COOHBI TONIBKO K MUOTCHHBIM YepPBEOOPA3HBIM IBMKEHUAM. Y LUETUHO-
XBOCTOK, YXOBEPTOK Y TPUIICOB MaJILIIUTHEBEI COCYIbI He MMEIOT MBI K
TIACCUBHO KOJIEOIIOTCS B TOKAX reMOIMMOEI.

B npocreiiiueM ciyyae, HarpuMep y MpsSIMOKPBUIBIX, MaJIbITUTHEBEI CO-
CYZbI OTHOOGPA3HBI 110 BCEH JUTMHE M JIMILB HACAChIBAIOT IUIa3MY C COEp-
XallMMHUCS B Hell aKckpeTaMu (puc. 101). [lanee ata «nepBUYHas MoYya»
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TIPOHMKAET B ITOJIOCTD 3aHEH KMLIKM W ITOABEPraeTCs 30ech peabcopOLIMH.
Bee meTabonmmyecku LieHHsle Bewectsa (H,0, Cl-, Na*, K™ u 1p.) Bo3Bpa-
LIAIOTCS B TEMOIMM(Y, & 3KCKpeThl BHIBOAATCA U3 opraHusMa. CpaBHU-
TEJIbHO MaJiast 3P GEeKTUBHOCTb pabOTHl TAKUX COCYIOB KOMITEHCUPYETCS
HX IPOMalHbIM YUucioM (1o 250 u 6oee).

CxomHbIM 06pa3oM QYHKIMOHMPYIOT MAIOYUCTEHHBIE (4—8) MajIb-
MUTHMEBBI COCYIBI HEKOTOPBIX XYKOB, OJHAKO MX CBOOOIHBIE KOHIIEI
BpaCTAIOT B CTEHKY 3alHeN KMIUKHU. BricackiBast U3 ee IMOJOCTH BOLY,
OHU 3HEPIUYHO IIPOBOJAT IIEPBUYHYIO MOYY, HO HE CITOCOOHHI K ee pe-
abcopOUuMK. Y MHOIMX KJIOTIOB IIPOMCXOIUT AudbepeHIralus OTAeI0B
Y SITUATETUS COCYI0OB U COOTBETCTBEHHO paclpenesieHrne GYHKLIMIA o
UX JUIMHE. B MCTaIbHOM OTIEeNe SITUTENUATbHbIE KIETKM HECYT ILIOT-
HBIA pabIopuyM M COAENCTBYIOT 06pa30BaHMIO ITepBUYHON Moyu. [le-
PEXOMS B MPOKCUMANBHBINA OTHEIN, KJIETKUA KOTOPOTO CHAGXEHBI PBIX-
JBIM pabIopuyMOM, OHa IToJBepraeTcsi peabCcopOLuu, 1, TAKUM ob6pa-
30M, 3TOT OTHEJ IIPUHKMMAET Ha ce6 QYHKLMU 3aIHeN KUIIKY IIPSIMOK-
prUIBIX (puc. 102).

E1ue 6ombl1Ieit CIOXHOCTBIO CTPOSHUS OTIMYAIOTCH MAIBIIMTUEBHI CO-
CYIBI IBYKPBUIBIX. Hapsimy ¢ IUCTATBHBIM U IIPOKCUMAILHBIM OTAEIAMYU B

" HUX BBLIETISIOTCS TIPOMEXYTOUHBIA ¥ MEAMAIBHBIN OTHENbl. B mucTanb-
HOM NPOMCXOIUT HacachIBaHUE MOYEBOM KUCIOTH! U €€ COJIel, a TakKe
voHoB CaZ", Torga Kak B IIPOMEXYTOYHOM M MEIMATEHOM — BOIbL. B
NIPOKCUMAJIBKOM OT/ENIe peabCopOUpPYyIOTCA METab0IMYECKH LeHHBIE ITpo-
IYKTBI. ¥ I'yCeHML MHOTUX 6a00YeK CBOMCTBA COCYIOB, OTMEYEHHBIE Y
KJIOITIOB M ABYKPBUIBIX, COUETAIOTCS ¢ KpUIIToHedpyel (puc. 103).

3anoIHAIOLAS MAJIBITUTMEBBI COCYIbI XUAKOCTH U30TOHUYHA TEMO-
JmMee, HO OTIIMYAETCS OT Hee 10 HaGopy MOHOB. B YaCTHOCTH, Y ITaIOUHM -
xa Carausius morosus Br. nonst K* ripeo61afaroT BHyTpY cocya, a MOHbI
Na* — cHapyxu. Hapyiuerye noHHOTo 6aj1aHca NPOSIBISETCS B pA3HOCTH
ITOTEHUUAIOB Y BOSHMKHOBEHUHU 3JIEKTPOXUMUYECKOTO IPafire HTA.

3 AxmuBreli mparc-
2 t nopm uoHoB u mo-
Ny Na nexyn

H,0 K Na ﬂCnocatﬁ neperoca

} HeusBecmer

....... -~ T T TMaccuBrvid

~ G2 e H0 K neperoc

N } Npednonazaemenii

1 S&H,0 Z/ "C‘fo‘i‘?’g \ mpaticnopm

Na g ABuxcenus

3KCKpemoB

MoveBasn
Kucaoma

Puc. 101. Crpoenue u npmlimnu paboTHI MaJIBbIATMEBbIX COCYNOB NAJOYHMKA
(no Teienko, 1976):

1 — MaJIBIIUIUEBBI COCYABL; 2 — aMMyNna; 3 — CpefHAs KMIIKa; 4 — 3aJHAT KHLIKa
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Puc. 102. Crpoenne M NpHHIHMIBI PaGOThl MAJBIMIMEBBIX COCYXOB KIONA
Rhodnius prolixus St. (no Trmuenxo, 1976):

1 — 3221951 KMIIKA; 2 — CPENHSISA KHINKA; 3 — MAILITATHEBE COCY/IbI

Peabecopbyus
Bodur Qumempayus  OmcaceiBanue
—A 2emonumebsi B0o0dbi
Tt Ty
v LN
(e
N
N
43
. 7
\__7*__/ 3 5(\_/
1 3 4

Puc. 103. Crpoenne m npuHupmsl paGoTsl MANBIUIAEBEX COCYNOB
rycenunsl 6abouku Corcyra cephalonica (mo Tenuenko, 1976):

I — cpenmas KuIKa; 2— TOHKAs KHLIKA; 3 — aMITy/Ia MATBIIMTHEBA COCYA;
4 — IIpsAMast KMILIKA

Honer K* akTHBHO TpaHCIIOPTUPYIOTCSA BHYTPS U, TIO-BHANMOMY, I1e-
PEHOCAT MOJIEKYJIBI BOIBI BOIIPEKH IpanueHTy nubdysuu. Heckonbko
NO-MHOMY DPabOTalT MaJbIMIMEBBl COCYOb KPOBOCOCYILErO KJIOTA
Rhodnius prolixus St. B HuxX akTHBHO npoHukaior ousl K* u Na*, panc-
TIOPTUPYIOLLME BOLY. DKCKPETHI, TIOCTYIIAOLIME B KX JUCTATbHbIE OTAEbI
B BUIIE MOYEKHMCIIBIX COJIEN HATPHMS U KATUS, OKA3bIBAIOTCA B CaBOIIEN0Y-
Hou cpenie (pH 7,2), Ho, mpoaBUrasich MpOKCUMATBHO, BCTPEYAIOT C1abo-
KUCITYI0 peakuuio (pH 6,&)) xunkoctu. B atux yenosusax Nat u K+ oco-
GoXaroTCsl, @ MOYeBas KUCJI0Ta KPUCTATIM3YETCA U BbIMTALAET B OCANOK
(M. puc. 102).
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AKTUBHOCTb 3KCKPEIMHU Y Rhodnius prolixus St. CyILIECTBEHHO [TOBBI-
waercst (8 1000 pas) mox BIUSHUEM AMYPETHYECKOTO TOPMOHA, CEKPETH-
PYeMOro B IPYIHbIX FaHriusaX. OIHAKO ero BLIBENEHUE B FeMOIMMOY
IIPOUCXOIUT TOJIBKO NPY BO3OYKIEHUU PELEIITOPOB PACTSIKEHMS OPIOLI-
Ka, YTO HAOMIOAAETCsl BCAKUI pa3 Py HACACBIBAHUM KPOBH. Y capaHyu
Schistocerca gregaria Forsk. InypeTyecKuii TOpMOH CTUMYJIHPYET abcop-
OLMIO B MAJIBITMTUEBBIX COCYIAX ¥ TOPMO3UT PeabCOPOLMIO B PEKTAILHBIX
XeJe3ax 3alHed KMIIKK. Y TapakaHa Periplaneta americana L. Hapsamy ¢
IUYPETUYECKUM BBINETSAETCS aHTUAUYPETUYECKIIA TOPMOH.

Kpome ManbnurueBIX COCynoB QYHKLMA SKCKPELE KOHEYHbIX IPO-
ZYKTOB MeTab0JIM3Ma a30Ta BBIIONHAIOT JTabuanbHble xenessl Collembola,
Thysanura W HEKOTOPBIX KpBUIATBIX HACEKOMBIX. Y IUEIKONpsiIa
Hyalophora cecropia L. naGuaisHble 1IEIKOOTIENMTEIbHbIE Kee3b] Iyce-
HUII TPe06PA3YIOTCS B MMAaTHHAIBHbIE OPraHbl, PEryIMpYIOLHEe BOI00G6-
MEH M BbIIEJIEHME DKCKPeTOB. [IponyuupyemMas puaaToOYHbIMM TI0JIOBEI-
MM XeJIe3aMH CaMIIOB HEKOTOPBIX TAPAKAHOB MOYEBAs KMCJI0TA UCITONb3Y-
€TCs IS IIOKPBITHA CIIEpMaToPOpOB U TAKUM 0OGPa30M BLIBOIMTCS U3
opraHu3mMa. BMecre ¢ TeM azorconepxanipe MeTabOoIUTh YacTo BOOGLIE He
BBIBOJSTCSI HAPYXKY, &, HAKAILIMBASCh B YPaTHBIX KJIIETKaX XMPOBOTO TeJia,
B HE(GPONMTAX M B KYTHKYJIE, MCKIIIOYAKOTCS U3 MPOLIECCOB 06MeHa Be-
IIIECTB.

CoracoBaHHOCTb 1 COBEPLIEHCTBO PACCMOTPEHHBIX IIPOLIECCOB META-
6ou3Ma 06eCcIeYnBalOT SKOHOMHOE PACXONOBAHUE BOMBI ¥ SHEPIETHYEC-
KX CyOCTparoB, He JOIYCKas! [IOTEPh CKOJIbKO-HUGYIb LIEHHBIX METa60-
JUTOB. B 3TOM OTHOLIEHMH HACEKOMBIE HE YCTYNAIOT MIEKOTUTAIOLIUM
XMBOTHBIM, HECMOTPS Ha TO YTO MaJIble pa3MephI TeJla OTPEIearOT IS
HUX psii orpaHrnveHui. OQHAKO KIIFOYEBBIe NYTH METaBbOIN3Ma Y TeX U
IPYTUX TIPUHLMITMATBHO CXOIHBL.

HEPBHO-MbIWEYHASA AKTUBHOCTb HACEKOMbIX

IToneT, TUnaBaHue, MPLDKKY, TION3AHMUE, CIOKHERILIME AKThI CTPOMTEb-
HOM IeSITeNIbHOCTU ¥ 6PaYHOTro pUTYaTa — BCe pasHOOOpa3ue IBIKEHIH
TeJla Y ero IPUIATKOB, NEPUCTATHTUKA KUIIEYHUKA, OMEHNE cepala U
ABVKCHUST BHYTPEHHMX OPraHOB CBOISATCS B KOHEYHOM CYETe K pacciab-
JIEHUIO ¥ COKPAILEHUIO MBIIIL, K [IPe0Opa30BaHIIO 3aITaCEHHOM XUMITYeC-
KO} 9HEPruy B MEXaHUYECKYIO.

Mepummpt. M cxeneTHast, 4 BUCLiEpabHAs MyCKY/IaTypa HACEKOMBIX 06~
pa30oBaHa IOINEePEYHOITONOCATHIMU BOJOKHAMM, INO0 06 BeIUHEHHBIMU B
TIyYK{ MBIILLL, JIM60 PaCTIaCTAHHBIMU I10 BHYTPEHHMM OPTraHaM.

OBBIYHO YMCIIO BOJIOKOH B KaXIOM MBILILE HEBETUKO, HO OBIIIEe YUCIO
MBILUL TeJIa HACEKOMBIX JocTuraet 1500, mosToMy OHU HAMHOTO ITPeBOC-
XOIST IO 3TOMY ITOKA3aTeN0 601ee KPYIHBIX MISKOIUTAIONIMX. Brpo-
4eM, 0COOEHHO MOLUHBIE ITPOIOJIbHBIE KPBLIOBbIE MBILLIIBI ¥ KUTAKCKOTO
Iy6oBOro LIenKonpsina Antheraea pernyi G.—M. cnararorcs u3 2450 Bosio-
KOH TOJILUMHOM OKOJIO 45 MKM. DTH XK€ MBILIIIB! Y ABYKPBUIBIX 06pa3oBa-
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HBI JIULIb IIECTHI0, HO ropa3no 00Jiee TONCTHIMU BooKHaMU (1o 1500 Mxm
B IMaMETPE).

IpuKperuieHUe CKeTeTHBIX MBILLILL HACEKOMBIX K ITEPUOAUIECKH cOpa-
ChIBAEMBIM ITOKPOBaM 00eCIIeYBAETCS IIPOXOASILIMMU CKBO3b KIIETKH TH -
MIONEPMBI TOHOUOPUIIAMH — TOHYANIIMMHI MUKPOTPYOOUKaMU, CBSI3aH-
HBIMH, C OMHOW CTOPOHHI, C IECMOCOMaMU MBIIUEYHBIX BOJIOKOH, & C IpY-
o — C KYTUKYJIMHOBBIM CJI0EM SIMUKYTUKYJIEL (puc. 104).

B xoze TMHBKY 3TH CTPYKTYPhI 3aMELIAIOTCS HOBBIMU TaKMM 00pa3oM,
YTO MBI HE TEPSIOT HEOOXOOUMBIE AT MX OTNOpHI ¢Bsi3u. K Tomy Xxe
MeMOpaHb! MBILIEYHEIX KJIETOK ITPOYHO CPACTAIOTCS ¢ 0a3aibHON MeMOpa-
HOW SMUTENUS TUIIONEPMBEI.

Kaxmoe MpILLIEYHOE BOJIOKHO MPENCTaBAsSET CO00H BUNOU3MEHEHHYIO
y6OKOCIIEIMATM3NPOBAHHYIO KIETKY ¢ COOCTBEHHON 060NI04KOM ~ cap-
KOJIEMMOH M MHOTFOYMCIEHHBIMU MUOGMGUOpUIIAMU B CapKoILIasMe
(puc. 105). B 3THX KIeTKaX HaXOAUTCsI OOIBILIOE YHUCIO SIAEp U OCOOEHHO
KPYIIHEIE MUTOXOHIPUH, YTO CBA3BIBAIOT C YCHJICHHBIM MeTab0IM3MOM, a
061IME 2JIEMEHTOB SHIOIIA3MAaTHYECKOTO (CapKOIIa3MaTHYSCKOro) pe-
TUKYJIYMa — C HEOOXOAMMOCTBIO ITOIVIOIUEHUS U BhIIENeHUST HoHOB Ca,
AKTHBU3UPYIOILMX COKPATUTENbHBIE 0K MUODUOPUILIT.

BecbMa xapakTepHas UIsi MbILIEYHBIX BOJIOKOH HACEKOMEIX CHCTEMA
TPaHCBEP3AIBHBIX (MOTNIEPEYHBIX) MOJBIX Tpybouek (T-cucTtema), 06paso-
BAHHBIX ITYOOKMMHU BIISIYMBAHUIMU CAPKOJIEMMEI, CONEHCTBYET NIEPEHOCY
HePBHBIX UMITYJIbCOB Ha BCIO IMIyOMHY capKoruiasMel (puc. 106). HanuGo-
Jiee BaXKHbIE CTPYKTYDPBI MBILIEYHON KIIETKY — MUOGUOPUILIBEL — pacrio-

bl

4 e —
—_—
7
Puc. 104. ITpuxpenienve CKeleTHbIX MBI Puc. 105. Cxema opranmsanuu
K NOKpoBaM HaceKoMbIX (mo Romoser, MblIEYHOro BoJOKHa (mo Romoser,
1981): 1981):
1 — anuKyTuKyna; 2 — OPOKYTUKYNa; 3 — aruuep- 1— capkoMep; 2— MuohuGpuwa; 3 — cap-
MUC; 4 — MBILILBI; 5 — KYTUKYTUH; 6 — [TODOBLIE KOILIa3ama; 4— capkonemma

KAHATBI; 7— IECMOCOMBI; & — MUKPOTPYBOUKa
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JIOXEHBI IUIOTHBIMM NaKeTaMy B capKoIula3Me, TPUIAIOT BOJOKHY XapaK-
TEPHYIO ITONEPEYHYIO UCYEPUYECHHOCTh U 00YCIIOBIMBAOT €ro CIIOCOGHOCTh
K cokpalueHMIo. McuepyeHHOCTb ONpeeNsieTCs YepeloBaHMEM CBETIIBIX
U30TPOITHBIX N0JI0C — [-IMCKOB — ¢ GoNee TEMHBIMM aHU30TPOITHBIMU A-
AMCKAMU; COKpALEHUE 0OYCIOBIMBAIOT POTOGUOPUILIBI COKPATUTEb-
HBIX OEJIKOB — aKTMHAa ¥ MUO3KHa (cM. puc. 105).

CrpoeHue capkoMepa — ydacTka MUOGUOPHUIIIBI, MHOTOKPATHO I10-
BTOPSIIOILEr0Cs 110 BCEH e IUIMHE, — TUTTUYHO [UIS ITOePEYHOI0NI0CaTOM
MYCKYJATYpbl KaK II0O3BOHOYHLIX >XMBOTHBIX, TaK M HACEKOMBIX
(puc.107). B cooTBETCTBMM C THITOTE30M CKOJNB3SIMX HUTEH Xakcau 60o-
Jiee TOHKHE NMPOTOGUOPUIIIEL AKTUHA BIBUTAIOTCS MEXIY TOJCTHIMU
npoToubpUIIaAMU MUO3KHA, YTO IIPUBOIUT K COKPAIEHUIO MUO(DKHO-
PHJUIBI ¥ MBILLIEYHOTO BOJOKHA B LeoM. [TonararoT, 4to MUO3UH, 0071a-
nas ceorctBamMu ATDa3sp1, TpaHCHOPMUPYET SHEPTUIO MAKPOIPruyYec-
xux casert AT® B MexaHMUYeCKyIO paboTy MycKyaarypsl. He BoaBasich B
Gonee MoppoOHOE U3TOXEHNE 3TOM TUITOTE3BI, OrPAHUYMMCS €€ JEMOHCT-
pauueii (puc. 107).

ITpu coxpameHMK OOGBIYHBIX CKENETHBIX MBILIL ITMHA KX YMEHbILACT-
cs Ha 25—30 %, HO KpBUIOBBIE MBILILILI COKPAILAIOTCS JULIb Ha 5—12 %.
Onnako rociIeIH1e COKPALLAIOTCS HAMHOIO GBICTpEE U C FOpa3no GoMbLLeit
YacTOTOM, CO3/laBast HEOOXOOMMBIH IS MOJIeTa PUTM OHEeHUS KphUlbeB. B
YaCTHOCTH, MHOrMe 6aB0YKM U CTPEKO3bI COBEPILAOT KPBUIbIMU 10 10—
15 B3MaxoB B ceKyHAY, XyKu — 110 175, myennl — 0o 208—247, a menxue
IBYKpbUIBEle — 110 500—1000.

[
i Copomep
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Pacnonoxcerue
npomogubpunn
8 nokoe
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Tpybouku T-cucmemst

Cnaboe
cokpauseHue

<
—

I

CunerHoe
cokpaujerue

Puc. 106. TpyGouxu Puc. 107. Mexasu3M MbIIEYHOTO
TPAHCBEP3aJBHOM CHCTEMBI COKpAIlleHHs] — IMIO0Te3a  CKOJIb3AIMX
(T-cucTeMbr) MBI HACEKO- nurell (mo Temuenko, 1977)

MbIX (o Smith, 1965)
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Crosb HEOOBIYHBIN PUTM COKPAILIEHU I HEMOCTYTIEH MBILILAM T03BO-
HOYHBIX XUBOTHBIX, CPa3y Xe CBOAUMBIM CYXOPOTOM M TETAHYCOM IpU
gacToTe BO30yxkneHu# oxoio 10 pas B cexyHny. BMmecre ¢ TeM BO3HUKaeT
ripobyieMa MpOBENEHMST HEPBHBIX UMITYJILCOB, B OTBET Ha KOTOPBIE KPBLIO-
BbI€ MBIIIIE! HACEKOMBIX PEATUPYIOT COKPALEHUSIMU. PacpocTpaHsisich
TOJIBKO IT0 IIOBEPXHOCTU MeMOpPaH, 3TH UMITYJIbChl CTUMYJIHPYIOT BbIAEJIe-
HYe BeIECTB, MM OYHIMPYIOLUIMX B CAPKOIUIA3MY, HO Jaxe caMasi BLICO-
Kast cKopocTh 1 dy3un Bce Ke HeNOCTATOYHA IS ITOCTEI0BATEBHBIX
CTUMYJISIIIMIA CTOJTb YaCTHIX COKparieHuit Muodudpuit. OnHaKo 31O Ipo-
TUBOpEYHE YCTPAHAETCS pa3BUTHEM T-CHCTEMBbI, TOHOCSILEH HEPBHBIE M-
ITYJIBCHI IO TTYOMHHBIX MUOGUODPHILT, a TAKKE YHUKAJIBHOM CrIocO6HOC-
TBhIO HEKOTOPHIX Y3 HUX PEarupoBaTh Ha OOUH UMITYIbC CEPUEH YACTBIX
COKpaLUEeHUH.

TaxuM 06pa3oM, MyCKyTaTypa HaCEKOMBIX CBOe0Opa3Ha, U 3TO CBOE06-
pasue, 0COOEHHO SIBHOE TSI KPHUIOBBIX MBILULI, 0OYCIOBIIEHO HECKONBKH-
MU TUIIAaMU BOJIOKOH.

Tpy6uaThie MBILUTIBI HA3BAHEI TAK MIOTOMY, YTO B LIEHTPE PamdaNbHO
pacXomamMxcs MUOGUOPUIUL, KaK B MOJIOCTH TPYOKU, 3aKITIOYEHbI Sapa
(puc. 108, A). Crroco0HBIE K OTHOCUTENBHO MEUIEHHBIM COKPAUIEHMSIM,
OHM 00€CITeYUBAIOT IBMKEHUS HOT HACEKOMBIX, & TAKCKE KPbLIBEB Y CTpe-
KO3, TAPaKAHOB ¥l HEKOTOPLIX OpYrux hopM. Pearupyst IucKpeTHbIMU CO-
KpaLIeHUSAMU Ha KaXIbIi HEPBHEIN UMITYJIbC, TPYOUATHIE MBILIILILL HE Tpe-
GYIOT 0COBEHHO OOIBIINX 103 KUCIOPOIA U TMOAXOISIINE K HUM TPaXeoJIbl
HE [IPOHMKAIOT BHYTPb OTIETbHBIX BOJIOKOH.

Heckomnpko 6onee «ObICTphIe» BOJIOKHA IIOTHOYITAKOBAHHBIX MbILILL
OTIMYAIOTCS ITOJIOXKEHMEM SIIEP HETTOCPENCTBEHHO IO CAPKOIEMMOM U 3a-
TIOTHEHB] INIOTHBIMU NTaykamMy Muoduodpmn (puc. 108, F). CpoiicTeeH-
HBIE KPBUIOBOH MYCKYJIAaType IPSMOKPBLIBIX M YEIYEKPBUIBIX, OHU BO
BCEX [TPOYMX OTHOIIEHUAX CPABHUMBI C TPYOYATHIMM MBILULIaMU. Pearupys
COKpaIlleHISIMM Ha KaXIIbIit HEPBHBINA UMITYJIbC, OHU BMECTE C ITOC/IENHN-
MU MMEHYIOTCSI MBIIILIAMU CHHX-
POHHOIO IeHACTBUS.

BricTpbie GUOPILISIPHBIE MBILI-
sl 00pa30BaHbl KPYITHBIMU MMO-
(bubprnaMu ¢ paccessHHBIMY MeX-
Iy HUMM SIPaMU U MUTOXOHIPHUAMU
(puc.108, B). XapakrepHble s
3BYKOBBIX OPraHOB LKAl ¥ KphI-
JIOBOM MYCKYJIaTyphl KYKOB, Iepe-
MTOHYATOKPBUIBIX M HBYKPBUIBIX,
MBILIIIE] 3TOTO TUIIA PEATUPYIOT Ha
ONVH HEPBHBI HUMIIYILC cepueit

Puc. 108. Crpoemne TpyGuaTsIx (), JacThIX cokpaiueHuit. Ilo sTomy
IJIOTHOYNAKoBAHEBIX (B) M ¢udpuisp- IIPU3HAKy OHU NMPOTUBOIIOCTABIIS-
HeX (B) mMpmm Hacekomerx (mo Gillot, IOTCS CUHXPOHHBIM CKeJIeTHBIM

1980): MBILILAM KaK MBIILILIB] ACHHXPOH-
I — sinpa; 2— MUTOXOHIPUM HOTO OEUCTBUS.
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CKOPOCTHOM MallyILUUH TIOJET B CPABHEHUU C JPYTUMM BUOAMU JBU-
JKeHUsI TpeOyeT CYLLECTBEHHO GOMIBIINX 3aTpaT SHepruu. JleTsiuas nyena
pacxonyet He Meree 107 IIk/Kr B yac, 4to B 10 pa3 Gosblue 3HAYCHUS, Pac-
CUMTAHHOIO JUISI CEPOEYHOM MBI YesoBeKa. HyXnasich B yCUIEHHOM
obecrie4yeHH KMCIOPOIOM — B ITOJIETE €ro PacXoIoBaHue Bo3pacTaeT B 50
pa3 — pUOPMIUISIPHEIE MBIILLIBI CHAOXKEHBI TPOHUKAOLMMH BHYTPb BO-
JIOKOH TpaxeoJaMy 1 CII0COOHbBI COBEpILATh paboTy, B AECATKN pa3 00Ib-
ILIYIO, HEXENM MBILLLbI HOI GDUHULUMPYIOIIEro CripuHTepa. Bo Besakom

_cIydae, 1o CKOpOCTH MeTabou3Ma GUOpHIUISIPHEIE KPBITIOBBIE MBILILIBI
HaMHOTI'O IPEBOCXOIAT BCE IIPOYKe TKAHH Tela He TONBKO HACeKOMBIX, HO
Y XKMBOTHBIX JPYTUX I'PYIIIL.

B oTiimyue oT CKeNeTHON BUCLIEpabHAS MYCKYJIaTypa obecrieduBaeT
Gonee MeIIEHHBIE IBUKEHUSI BHYTPEHHUX OPraHOB M He 061afaer y6o-
Kol cnenyanuzaimeii. CoxpaHsisi IpU3HaKU IOMePEYHOII0N0CaTON MyC-
KyJIaTyphl, COKPATMMBIE BJIEMEHTHI BUCLEPATBHBIX MBILLIL OOBIYHO HE
CrpYIIIMPOBaHbI B 000C00IeHHbBIE MUODUOPUILIBL M 4acTO BOOOILE He UH-
HepBUpYIOTCS. CKeNeTHbIE MBI, HAlIPOTUB, UHHEPBUPYIOTCS BEChMA
OBWIBHO, (POPMUPYS EAUHBIE HEPBHO~MbILIEYHbIE KOMIUIEKCHI.

IIpoBenenue HepPBHOro BO30YKIEHNA HA MBIIBL. DTOT IIPOLECC CBA3AH
CO CJIOKHBIMU SIEKTPOXUMUYECKIMU SIBJICHUSIMYM HA MeMOpaHax HepBHBIX
KJIETOK — HeipoHoB. VI3HavYanbpHo, TO eCTh B MCXOIHOM HEBO30YXXIECHHOM
COCTOSIHMM, 3[€Ch PerucTpupyeTcs: MeMOpaHHbIi noteHuman (MIT), obyc-
JIOBNEHHBII HEPaBHOBECHOM KOHUeHTpauuei noHos K™ 1mo o6e cTopoHsI
MeMOpaHbl ¥ OTPULIATENbHBIM 3apSI0M LIMTOIUIa3MBbl. B MOMEHT BO30YX-
JEHNs Cpas3y Pe3Ko MOBBILIAETCS MPOHULIAeMOCTh MEMOPaHBI 1 MOHOB
Na', yro npuBoavT K nageHuo MII v nenoaspusaivy DaHHOTO y4acTKa
HEPBHOTO BOJOKHA. [Ipu 3TOM OH MproGpeTaeT OTPULIATENIbHBIM 3apsil 10
OTHOUIEHUIO K COCEIHNM, HEBO3OYKIEHHBIM YYaCTKaM, ¥ perMcTpupye-
Mas MeXIy HUMU Pa3HOCTb ITOTEHLMATIOB (TaK Ha3bIBAEMbIH [TOTEHLMUAT
nedctsus — I14) uHayuupyet ciabble TOKY, BO30OYKAAIOLIME TIPUIIEXa~-
mue yyactku. TaxuM o6pa3oM, BOJIHA BO3OYKIEHMS IIEPEHOCUTCS 110 He-
DPBHOMY, BOJIOKHY M CKOPOCTb ITPOBEIEHUS] HEPBHOTO UMITY/IbCA JOCTUTAET
0,3—25 m/c.

Beien 3a maneHueM MIT npoHuIaeMocTh MeMGpaH it HOHOB Na*
cHIKaeTcs, Ho MoHbl K nerko BeiBomarcs Hapyxy. MIT BHOBB IOBbILIA-
€TCsl, OIHAKO JUIsI TIOJIHOTO BO3BPALIEHMSI K UCXOIHOMY COCTOSIHUIO HEOO-
XOIMMO BBIBECTH HAPYXKy IPOHUKIUKE BHYTPh BOJIOKHA HoHbl Na*¥ u 3a-
MeHUTb Mx noHamu K*. Bee ot QyHKLUMU BBHITIONTHSIET «HATPHUEBBIM Ha-
coc» MEMOpPaHbI, KOTOPBIN, pacXOMysi QHEPruio, aKTUBHO OOMEHUBAET
omvH MoH Nat Ha onvH voH K.

IpoBenenre BO30YKASHUSI 10 HEPBAM [TOIUUHIETCS] HEKOTOPBIM I1pa-
BWJIaM U oTpaHuyeHUAM. B vactHocTy, I1[1, HayaB pacnpoCTPaHATHCS B
OJHOM HAITpaBJIEHUU, YK€ He MEHSET ero BIIOCJIENCTBUU U COXPAHACT
CBOIO BEJIMYMHY BHE 3aBUCHMOCTH OT CUJIbl PA3IPaKEeHUs U OT IPOM-
IeHHoro myTy. JLoHs 10 KOHLIAa HEPBHOTO BOJOKHA, HEPBHALIN UMITY/IbC
MEPEHOCUTCS Ha MBILULIBI X TIPY 9TOM BBIHYXKIIEH [1PEONOJIETh PA3IEIsIO-
LIMe UX MPOCTPAHCTBA.
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B npocreiiiem ciyyae KoHel HepBa 06pa3yeT TOHKKE BAPUKO3HBIE
Pa3BEeTBJICHHUS Ha IIOBEPXHOCTU MBIILEL. He ciuBaroimecs ¢ capkoaem-
MOH, OHM IMEPENIAIOT BO3OYKASHME MBILILIAM Yepe3 Y3KYIO 30HY KOHTAKTA,
HE OTIPaHWYEHHYIO OT reMonuMdsl. B 0osee Cl10XXHOM COCTOSHUU 060-
JIOYKa HepBa MOJTHOCTHIO CPACTAETCS C CAPKOIEMMOI, 30IUpYs 061acThb
HEPBHO-MBILIEYHOrO KOHTaKTa (CuHarca) ot remonumder (prc. 109). Ilox
9TO¥ 001U 000I0YKOM COXpaHseTes y3Kast (CUHANTHYECKas) LIeNb, ITpe-
TISITCTBYIOLIAS] HEMTOCPENCTBEHHOMY ITePEXOIY HEPBHOIO UMITYJILCA HA MBI-
ILIeYHOE BOJIOKHO. ONHAKO 31eCh €, B HEPBHOM OKOHYaHUU, CONEPXKATCS
MHOTOYMC/ICHHBIE ITY3BbIPbKM (CUHANITUYECKUE NY3bIPhKU ), BHIIESIOIME
cneuuduyecKke MeIUaTophbl BO30YXIEHUS.

Y M03BOHOYHBIX XMBOTHBIX MEUATOPOM HEPBHOIO BO3OYXICHMUS CIIy-
KUT alETUIXOJIMH, KOTOPBIH, UCIIOJIHUB CBOM (QYHKLWH IT0 IIEPEHOCY HE-
PBHOI'0 MMITYJIbCA YePE3 CUHAIITMYECKYIO LUENb, CPa3y paspyLuaercs dep-
MEHTOM aleTUIIXOIUHACTEpa3or. O0a 3TN CoeNMHEHUST UMEIOTCS U B He-
PBHO# TKaHM HaCEKOMBIX, HO €CTh BECKME OCHOBAHMUSA CYUTATh MEIUATO-
POM BO30YXIEHHS B HEPBHO-MBIILIEYHBIX KOHTAKTAX 3TUX OPraHU3MOB
DJIYTaMMHOBYIO KHCJIOTY, 8 MEIMATOPOM TOPMOXEHUS — aMUHOMACIISTHYIO
KHUCIOTY.

Bos0yxenue MpIIeYHbIX BOJOKOH. HEPBHBIi MMITYIIbC, JOCTUTAIOLIMI
CUHANTUYECKOH LIeJIN, CONEHCTBYET OCBOGOXIEHUIO MENMATOPA, KOTO-
PBIA, B CBOKO 0YEpENb, IPUBOIUT K U3MEHEHUIO IIPOHULIAEMOCTH MeMG-
PaHbI MBILIEYHOTIO BOJIOKHA. OTMEYEHHOE IIPH 3TOM NajfieHue MeMOpaH-
HOTO NOTEHIHaJIa CONENUCTBYET BOSHMKHOBEHUIO MTOTEHIIMANA JEHCTBHS,
PACTIPDOCTPAHSIONIErOCs 110 MBILUCYHOMY BOJIOKHY Y JOCTUTAIOLIETO Ye-
pe3 T-cucreMbl caMbIX ITyOOKUX MUODUOPUILT. OOHAKO B OTJIMYUE OT
NIPOBENCHUSA HEPBHOI'O UMITYIbCA BO3OYKIEHUE MBIILEYHOI'O BOJIOKHA
PacnpoCTPaHsIeTCs MO BCEM BO3MOXHBIM HAMPABIEHUAM U B 3aBUCUMOC-
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Puc. 109. Cxema mepsHO-Mbleynoro cumanca (mo Thimenko, 1977):

1 — MBIEYHOE BONIOKHO; 2 — PO KIETKH; 3 — CHHANTHYECKAs ens; 4 — Hedpu-
JIeMM2; 5 — MUTOXOHIPUHM; 6— CHHANTHYECKHE ITY3BIDbKH; 7— Muodubpumnia
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T OT CUJIbI PA3NPAXEHU ITOCTENEHHO 3aTyXaeT. I1py 3TOM YMciio COKpa-
LIEHUA CUHXPOHHBIX MBILISYHBIX BOJOKOH BCErId COBITANACT C YMCIOM
BO3HMKAIOLIUX NOTEHUKXAIOB, U €CJIM NIPUHSTh IIUTENBHOCTL OTUHOY -
HOI'0 COKpalleHUs C MOMEHTA PEruCcTPaLliy MOTEHIMANa AeilcTBUS IO
paccnabienus Ml 3a 30 MC, TO 32 | ¢ BO3MOXHO OCYLIECTBIEHUE HE
0omee 34 cokpalleHMA.

TaxkuM 06pa3oM, CUHXPOHHAS MYCKY/IaTypa He CIIocO6Ha 06eCIIeynTh
BHICOKUY PUTM COKPALIEHMI KPBUIOBBIX MBILLLL KYKOB, IIEPENIOHYAaTOK-
PBUIBIX M IBYKPEUTbIX. X aCMHXPOHHBIE MBILILIBL, PEArupys Ha OIUH M-
yJbC 4—13 GUEHUSMH, TTO3BOJIAIOT PAa3BUBATh FPOMAaIHbIE JUI CTONb Ma-
JIBIX CYLIECTB CKOPOCTH ITOJIETA.

Vanepsanys MpIIIeYHBIX BOJOKOH. B OTJIMYME OT MBILIL T03BOHOYHBIX
KUBOTHBIX MYCKYyJlaTypa HAaCEKOMBIX CHaOXeHa rpOMamHbIM YUCIOM
HEPBHEIX OKOHYaHUH, IPUYEM YeM «MEIJIEHHEe» MBIIILA, TEM BTUX
OKOHYaHUM Gonblue. Hanpumep, B BOJIOKHE MEXCErMEHTHON MBILILIBI
rycenuunl Hyalophora cecropia L. otmedeno no 1000 cuHancos, Toraa
KaK B KaXI0M BOJIOKHE pa3ru0aTelis TOJIEHH capaHyy Ux He 6onee 25.
Cronp Goratast MHHEpBaLMsL MBILILL HACEKOMBIX, OYEBHIHO, CONCHCTBY-
€T ObICTPOMY PacNpOCTPAHEHUIO BO3OYXKIEHUS 1M 0OYCIOBIUBAET TeC-
HeWluue CBS3M C HEPBHOM cucTeMoit B esoM. [ToaToMy ymecTHee pac-
CMaTpUBaTh KOMIUIEKCHbIE HEPBHO-MBIILIEYHbIE €MUHUIbI, KOTODHIE ¥
HaceKoMbIX BKIIo4aroT He MeHee 10—100 MBILIeYHEIX BOJIOKOH 1 06¢Iy-
XUBAIOILMI UX HEPB C 1—3 0CEBBIMM OTPOCTKAMU (aKCOHAMM) HEPBHBIX
ki1eToK (puc. 110). OnvH U3 HUX, UMEHYEMBIN «OBICTPBIM» AaKCOHOM,
BbI3bIBAET OBICTPBIE TETAHNYECKHE COKPALUEHMSI M PACCTA0ICHMS MBILILL
Y HapALy ¢ «MeUIEHHBIM» aKCOHOM, OTBETCTBEHHBIM 3a MEIUIEHHBIE TO-
HUYECKME COKPALUEHMU S, CIIY>KUT IIYCKOBBIM HEPBHBIM aieMeHTOM. Kpo-
M€ HMX B HEKOTOPbIX HEPBHO-MBIIIEYHBIX €IMHULAX [IPUCYTCTBYET TOD-
MO3HOM perylIupyrolui akcod. Ta-
KUM 00pa3oM, CKeJIeTHasi MyCKyIaTy-
pa HACEKOMBIX HaXOAUTCS ITON COBME-
CTHBEIM KOHTPOJIEM Pa3sHOPOIHBIX HE-
PBHEIX LIEHTPOB.

Oco6eHHO cBOeOOpas3Ha peryJs-
uus paboTel GUOPUIIAPHBIX KPhLIO-
BbIX MbILIL. CriocoOHbIe K IBYKpaT-
HOMY YYallleHUIO pUTMA COKpallleHUit
[ocJie aMIIyTallMM KPBLIbEB, OHUM Xa-
DaKTEPU3YIOTCS COOCTBEHHLIMUA MUO-
PeHHBIMU BOTUTENISIMU PHUTMA B cOoue-
TaHUU ¢ Oonee penKUMU HEPBHBIMMU

umnynrecaMu. Bo BcIKOM caydyae, 2
[laxce U3bSIThle U3 OpraHKU3Ma U yOu- ya
Thl€ MNIMLEPUHOM BOJOKHA HUOpMII-

JIAPHBIX MBILILL [IPOOOJIXKAIOT YacaMM Puc. 110. Hepsro-Mblimeunsii
PUTMUYHO NYJIBCUPOBATh B Cpele C Komnieke (mo Romoser, 1981):

AT® u nonamu Na*. I — GBICTpEI AKCOH; 2 — MeIEHHBIIt AKCOH
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HEPBHAA OEATENbHOCTb HACEKOMbIX
HEPBHAS1 CUCTEMA

OCHOBHO¥ CTPYKTYDHBIl U paGoYnit 371EMEHT HEPBHOM CUCTEMBI —
HepoH. OTo creua3upoBaHHAsS HEPBHAA KJIETKA ¢ COGCTBEHHOMN 060-
JIOUKOM, HaGOPOM BHYTPUKJIETOUHBIX OpPTaHeT U HeMpopubpuIIiaMu
(puc. 111). Ot ee Tena OTXOIAT IUTMHHELA OCEBO OTPOCTOK — aKCOH U KO-
POTKHE BeTBALIMEC NeHAPUTEL. [Toydast HEpBHBIE UMITYJIBCHI OT JAPYIUX
HEHpOHOB, IEHAPUTEI IIEPEBOMST X HA AKCOH, 110 KOTOPOMY BO3GYKIEHUE
pacrpocTpaHeTcs 6€3 3aTyXaHUA Ha JpYT1e HeMpOHL! WK 9 deKTophl —
Pa3HOI0 pOJA XKeNe3bl U MBILILEI.

B 3aBycnMocTy OT MCTIOTHAEMBIX (DYHKLMI HEMPOHBI IIOAPA3NENAIOT-
Csl Ha CEHCOPHEIE (UYBCTBUTE/IBHBIE), TIPOBOASILIME BO3OYKIEHUE OT pe-
LIETITOPOB K HEPBHEIM LIEHTPaM; acCOLIaTHBHEIE (BCTABOUHBIE, MIIM MH-
TEPHENPOHEI), TTepepabaThIBaIOILME TOCTYIIAIOLIYIO B LIEHTPBI MH(OPMa-
LIMIO; MOTOPHBIE (IBUTaTE/IbHbIE) HEHPOHBI, KOTOPbIE JOHOCAT B LIEHTPO-
GEXHOM HallpaBIeHUU 10 3(PGDEKTOPOB BO3GYXIEHUE, TTONYIEHHOE OT
ACCOLMATUBHAIX HEHPOHOB (puc. 112). ChopMIpOBaHHAS TAKUM 06pa3oM
TPeXHENPOHHAS pedieKTopHAast iyra 06ecrieynBaeT LenecoobpasHoe pea-
TUPOBaHKE Ha CTUMYJIBI, TOIIA KaK 06pa30BaHHAas TOJIBKO CEHCOPHAIM U
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Puc. 111. Tamsl HeilpoHoB HaceKo-
MeX (mo Gillot, 1980):

4, B, B— COOTBETCTBEHHO YHUIIOMAPHEIH,
GUIONAPHBIN, MYJIETHIIONSAPHbIA HEeHpPOH;
1 — [eHpUTHI; 2 — aKCOH
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Puc. 112. PedexropHbie Xyrn
HacekoMbiX (0 Teimenko, 1977):

1 — peLienTopsl; 2 — accOlMATUBHEIE
HEHpOHEL; 3 — addekTop



MOTOPHBIM HENPOHAMU NBYXHEHPOHHAS Iyra 06YCIOBIUBACT OMHO3HAY-
HBIM OTBET Ha pasfpaxeHue. CBoiCTBeHHas 0ojiee IPUMUTHMBHEIM Opra-
HM3MaM, OHa He XapaKTepHa JJIsl HAaCeKOMBIX, pehIIeKTOPHBIE TYTU KOTO-
PBIX HEPENKO BKIIFOYAIOT I10 HECKOJILKY aCCOLIMAaTUBHbIX HEPOHOB, 0bec-
ITeyyBast TEM CaMbIM BeChbMa CIIOXHbBIE (DOPMBI pearipOBaHU.

B cooTBeTCTBUM € MTpeHAZHAUEHNEM CEHCOPHBIE HEMPOHBI OOBIYHO SIB-
JIXOTCS OUTIOJISIPHBIMY, TaK KaK Ha ITOJTI0Ce, TIPOTHBOMNOIOXHOM aKCOHY,
VIMEIOT eJUHCTBEHHbIA IEHAPUT; PeXe OHU HECYT HECKOJILKO AEHIPUTOB U
CTaHOBATCS MYJIBTUITOJISIPHBIMM (CM. puc. 111). Tena sTux HEHPOHOB pac-
ITIOJIOXEHB! Ha NepU(DEPUU U BXOOIT B OpraHbl YYBCTB, TOIA KaK Teja
MOTODPHBIX HEHPOHOB COCPENOTOUEHBI B TAHINIMSX (HEPBHBIX y3/1ax) He-
PBHOM CUCTEMBI, a OTXOISLLIME OT HUX aKCOHBI BBIXOAAT Ha NIEPUDEPUIO.
Kax ripaBuo, MOTOpHEIE HEMPOHBI YHUITONAPHEL: Y ICHAPUT, X aKCOH OT-
XOIAT OT OOLIEro KOPHSI C OHOM CTOPOHBI KIIETKH. PacrpocTpaHstolpecs
IT0 HUM MMITYJILCHI HEPBHOI'O BO30YXKIEHUS JOCTUTAOT MBILIEYHBIX BOJIO-
KOH WM UHBIX 3D HEKTOPOB. ACCOLMATUBHEIE HEUPOHBI OUITOISPHBI, U UX
aKCOHBL, M3pefKa JOCTUTAIOLLKE HECKOIBKMX CAHTMMETPOB B JUIMHY («IU-
FaHTCKWE aKCOHBI»), IIPOXOISIT I10 TaHIJIMSAM HEPBHOM CUCTEMBL.

B3auMoOTHOIIEHYS pa3HBIX HEXPOHOB B HEPBHBIX LIEHTPAX [TOKa3aHbI
Ha cxeMe pedIIeKTOPHBIX OyT (CM. prc.112), a UX B3aUMHOE I10JIOXKEHUE —
Ha ITOTIEPeYHOM Cpe3e OTHOI0 U3 TaHIJIMER OPIOIIHOM HEPBHOM LEITOUKHU
(puc. 113). O61e4eHHBIN COeIMHUTETBHOTKAHHOMN 0G0NOoUKOHN (Heipu-
JleMMa) Y MOACTUIIAIOLIUM CJIOEM KIIETOK ([TepUHENpPYM), KaXKAbIi raHr-
JIMIA MPAMOXPBUIBIX HACEKOMBIX UMEET JOTIOJTHUTEIBHYIO 3aLMTY OT KOH-
TaKTa ¢ reMoJMMMoit B BUZIE CJIOS KJIETOK XXMPOBOTO TeJa U SIUTETUSA Tpa-
xeit. KileTku nepuHeipymMa peryJaupyoT TPAHCITIOPT MOHOB Yepes Helpy-
JIeMMY U, TTOLJepXUBasd IIOCTOSTHCTBO MOHHOTO COCTaBa, O0ECIIeYUBAIOT
[pOBeIEHME HEPBHOTO BO3OYXKIEHUS 03 BHEIUHUX ITOMEX. DTU KIETKH
TaKXKe TIepeBOJIST U3 TeMONIUM(DEI HEOOXOOUMbIE 1T HEMPOHOB BELIECTBA,
repenaBasi UX BHYTPUTAHTIIMOHAPHEIM (HeMporuaIbHEIM) KieTkaM. [Toc-
JIEIHUE Yepe3 LUTOTUIa3MaTIEeCKHE BEIPOCTHI ITUTAIOT HERPOHBI UIIU 06-
PasyIOT BOKPYT UX aKCOHOB ILIOTHBIE CIIUPATILHO 3aKpyUeHHBIE 00OJIOUKU
CO CBOMCTBaMU U30JSITOPOB.

Puc. 113. Ilonepeqnsiif cpe3 Yepes ranrmi GproumHoi
HepBHO# menouxku. Tena accouuaTuBHbIX (1) B MOTOPHBIX (2)
deifponoB (mo IlIsamBuuy, 1949)
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HeltpoHy! ¢ 06CTyXUBAIOLIKMY UX HEHPOTTHATIBHBIMY KIIETKAMM pac-
TpelieNeHbl BO BHEIlIHEM, KOPKOBOM, CTI0€ TaHTJIMS, HEITOCPEACTBEHHO M0/
TepMHEApYMOM, TOTIA KaK LIEHTpaIbHAs YaCTh MAHITIMS — HEUPOINIIb —
3aHSITA CIUIETEHHBIMU HEPBHBIMU BoJloKHaMU. Ha repudepnu Helpormis
C JIOP3IBHOM CTOPOHBI TIPOXOJIAT AKCOHBI MOTOPHBIX HEMPOHOB, (POPMU-
DYS BHIXOISILME U3 FaHITUS TOp3allbHbIe KOPEIUKM GOKOBLIX HEPBOB. C
BEHTPAIBHOM CTOPOHEL B HEHPOITUIIE COCPENOTOUEHBL aKCOHbI CEHCOPHBIX
HeJ{pOHOB, BXO/IALIME B TAHIIIUI Yepe3 BEHTPaIbHbIE KOPELIKH GOKOBBIX
HEPBOB, & LIEHTP HeHpOITHJIA 3alloIHEH Pa3BETBICHMAMH aCCOLIMATHBHBIX
HEPBHBIX KIIETOK.

CKB03b HEMPOITMITb TIPOXOIAT TAKKE ITYUYKH HEPBHBIX BOJIOKOH, CBA-
3BIBAIOLIMX HEMPOHBI 0GEHX CTOPOH OAHOTO TAHIMIMSI U COCEIHUX TaHIINEB
Ipyr ¢ apyroM. Ofuee YuciIo HEUPOHOB B IIpelieNaX OIHOIO TaHINIU
OGBIYHO He TpeBsliiaeT 1000, a B npefesiax Beeit HEPBHOM CUCTEMBI Hace-
KOMOTO M3MepAETCs HECKOJIBKUMY MIJLTMOHAMM. DTO BEChbMa MaJlble Be-
JIMYUHEL [TO CPABHEHUIO C TAKOBBIMU Y MIIEKOITUTAIOLIMX, OAHAKO CIIOXK-
HOCTb peaKiit ¥ popM IoBeIeH s HACEKOMBIX CBUIETEIBCTBYET O COBEP-
IIEHCTBE MX HEPBHOW CUCTEMBI.

IlenTpaibHas HepsHas cucTeMa. OHa 06pa3oBaHa IBOMHOM LETbIO TaH-
[IMEB, CBA3AHHBIX MEXI1Y cOO0M NMPOJONILHLIMU KOHHEKTHBAMMU U T10I1e-
peYHBIMU KoMuceypamy (puc. 114). Ee nepenHii oTaen — HaarIoTOUHbIN
FaHIIKHA, 110 MTONOXEHUIO U DYHKLUAM OTBEYaIOIIUM TOJIOBHOMY MO3IY
TO3BOHOUHBIX XXMBOTHBIX, TIPOMCXONUT K3 CAMBLIMXCA MEXIY COOOM raH-
[TTMEB IO MEHBILIEH Mepe Tpex cerMeHToB. Benen 3a HUM PacrooxkeH Moj-
[JIOTOYHEIM FAHIIUM, CBI3aHHbIM C TOJIOBHBIM MO3TOM OKOJIOITIOTOUHBIMHU
KOHHEKTHUBaMM. B ero cocTas BXOJIAT COeIUMHEHHbIE JPYT ¢ IPYTOM IaHTI-
JIAM TPEX CETMEHTOB uerocTeil. [lajee ciienyioT TpU TPYIHbIX TaHIIH,
U3peKa 00pasyiolLye eIUHYIO FAaHIIMO3HYIO Maccy, U, HaKOHeLl, TaHIIMK
GPIOLUHBIX CEIMEHTOB. 3aKJIapIBAIOLIMECS ¥ SMOPHOHA B BUIE CETMEH -
TapHBIX 3aYaTKOB, OHM TTO3/IHEE CMELLAIOTCS BIIepel
Y HepeaKo oObeqUHSIOTCS. Y UMaro HauboJee 1py-
MUTMBHELIX HacekoMblx (Thysanura) coxpaHsieTcs
He 6oJiee BOChMY MapHbIX TAHIJIKEB OpIoLIKa, MpU-
yeM IOCIeIHUMN, caMbIil KPYITHBIM U3 HUX, UMeEeT
cenbl OObeIMHEHNS 2—3 raHITIMEB.

Y HuM} MTOEEHOK M CTPeKO3 B OPIOLLIKEe 0TMeYe-
HO CeMb IIAPHBIX TaHIMEB, Y INPSMOKPBUIBIX —
[ITh, IPYTHE HACEKOMBIE UMEIOT YacTo ellle 6OIb-
IIYIO KOHIEHTPALMIO OPIOUIHON HEPBHOM LIerToy-
k4. Hanpumep, LieHTpalbHasd HepBHas cucTeMa
BBICLIIMX MYX ITpeACTaBIeHa JIUIUE JBYMS [aHIIHO3-
HBIMU MaccaMi (CHMHTaHTTTUAMUA): OfHa U3 HUX —

Puc. 114. Dentpaiphas HepBHAS CHCTEMA HACEKOMBIX (Hio
Isansuay, 1949):

1 — Hory; 2 — HajIMIOTOUHBI TaHTMH; 3 — anTeHHa; 4 — I0AMIOTOY-
HBIH FAHITIMM; 5 — KPBUIBS; 6 — aHrUY GPIOIHON HepBHOM Lenouku
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TOJIOBHOM MO3r, Apyrast — Ipo-
OYKT OOBEOUHEHUSI OCTaJbHbIX
raHreB. OObIYHO JUUMHKY UME-
IOT MeHee KOHIEHTPUPOBAHHYIO
HEPBHYIO CUCTEMY, YEM UMAaro, HO
V IMYMHOK MYX €OUHAas TaHIIA03~
Has Macca BooOlle He pasfesieHa
(puc. 115).

CrpoeHue raHIueB OpIOUIHOMN
HEpPBHOU LEIOYKU M TIaHIJIMEB
MOATJIOTOYHOTO HEPBHOIO Yy3Jja
CXOIHO; pasNuuus MEXIYy HUMU
OIIpENENAIOTCA pasnUuuMsIMM WH-
HEepBUpPYeMBIX OpraHoB. B yacTHo- Puc. 115. Uentpansuas HepBHAs
CTU, CaMbIi IIOCIEIHWIA TaHTIMM ‘CHCTeMa JIHIMHKH H MMAro Myx:
KOHTPOJIMPYET CIIAPUBAHME M OT- A —JvaHHKa; 5— umaro; J, 2 — COOTBETCTBEH-
KJIaJKy G4 M, KaK ¥ BIIepeIy Jie- HO FONIOBHOH M TYJIOBMIIHEIA CUHTAHIIMH
Xaliye TraHIIuY, MMeEeT 10 ABe
Taphl HEPBOB, BKITIOYAIOUIMX CEHCOPHbIE M MOTOPHBIE BOJIOKHA. B ramr-
JIMM KPBLTIOHOCHBIX CETMEHTOB BXOST TPY Iaphl HEPBOB, 06CTYXUBAIO-
LUMX HOTH, KPBUIbS ¥ TYJOBUILHYIO MYCKYJIaTypy, a B FAHIIMMA JIMLLIEHHOR
KPBUTBEB [TEPEIHETPYIUN Y B TAHIJIMO3HbBIE MACCHI [TOANIOTOYHOI0 HEPBHO-
ro y3/ia — IBE Napbl HEPBOB.

FonoBHOM M 0 3T. Ocoboit CIOXHOCTA B CTPOSHUH U BO B3aMO-
JENCTBUM OTOENTBHBIX HEPBHBIX LIEHTPOB JOCTUraeT HalIJIOTOYHbIN TaHI-
Jmit (puc. 116). O6pa3oBaHHEI TPOTOLEPEOPYMOM, HeHToLIepedpYMOM 1
TPUTOLIEpEOPYMOM, OH BKJTIOUAET ACCOLIMATYIBHBIE LIEHTPBI ¥ TaHIVIMO3HEIE
MAaCChl 00BEIUMHEHHBIX CETMEHTOB [OJIOBEL.

Bornee KpyIHBIA IPOTOLEpeGpyM 00J1a1aeT IBCTBEHHBIMY OIITMYECKHM -
MU JOJISAMU (C TpeMS ITapaMy HeUpOITUISIPHBIX Macc U OLEJUIAPHALIM LIEHT-
DOM), BOCIIPMHUMAIOILIMMU Y NIepepabaThIBaOIMMy CEHCOPHYIO MHPOP-
MaLMIO OT CJIOXHBIX [JIa3 U
JIOp3aJIbHBIX [N1a3KOB Hace-
xoMmoro. ITpu aToM Tena ceH-
COPHBIX HEHpPOHOB [JIa3KOB
CBSI3BIBAIOTCSI C OLIEJUISIPHBI-
MM TaHTJIMSMU, OT KOTOPBIX
OTXOISIT OLIEJIISIPHBIE HEPBLI
K MeXI1epeOpabHOM 4acTu
royloBHoro Moasra. Heiporiu-
JISIpHBIE, TO €CTH 06pa3oBaH-
HBIE OTPOCTKaMU HEpPBHLIX

Puc. 116. I'onoBHOM Mo3r HaceKoMbIX (10 KJIETOK, MacChl IIpoToLEeped-
Romoser, 1981): PaTBHOIO MOCTA U LEHTPAJIb-
] — orrryeckas IMIacTHHKA, 2 — MeXy/ULIpHble IUIacTHH- HOTO TeJla COEIIUHAIOT CUM-

KM; 3 — OlLleJUIsIpHble HEePBbI; 4 — IpoTolepeGpaibHBIH G -
MOCT; 5, 6 — COOTBETCTBEHHO IPUOOBHAHOE M LIEHTPAb- METPUYHBIC IOJIM IIPOTOLLE
HOe TeNo; 7 — JeUToLepedpyM; § — TPUTOLIEpebpYM pebpyMa U, BOCIIpHMHUMAS
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aKCOHBI OT JIPYTUX LIEHTPOB, KOOPAMHUPYIOT MOTOPHYIO aKTUBHOCTE CeT-
MEHTOB TeJIa, OTIpeesisis, B YaCTHOCTU, COTJIACOBAHHOCTH paboThI JbIXa-
netr. IlpuMpIkaoniye ¢ 06erx CTOPOH K JOJISIM TpoToliepedpyMa rapHble
cTebenpuaTsie (MM rpuOOBUIHEIE) TENA SIBJSIIOTCS BBICLIMM acCOLMAaTHB-
HEBIM LIEHTPOM, IJIe 3aMBIKAIOTCS YCIOBHOPehIeKTOPHBIE CBsI3U. X pa3-
pYLIEHUe BeleT K yTparte NpHOoOpPETEHHBIX HaBBIKOB, HO Ge3yCIIOBHBIE
pedJieKChl COXPaHSIIOTCA.

B yanreyxax cre6ebuaThIX TeJl PACcITONOXEHb MHOTOYKCIIEHHbIE (Ha-
NpuMep, vy TapaxaHoB go 300 000—400 000) accollaTUBHBIE HEPOHHEI,
AKCOHBI KOTOPBIX IIPOXOJAT B [Ba CTeOENbKa, [Ae 00pa3yloT KOHTaKThI C
aKCOHAMU JIPYTUX LIEHTPOB NpoTolepedpyma. OIUH U3 3TUX CTEOENBLKOB
(0-1OJIST) CBASBIBAETCS C CEHCOPHBIMU, BTOPOU (B-10J51) — C MOTOPHBIMU
HeltpoHamu (puc. 117). CreneHs pa3BUTHSL CTeOEBYATBIX TeJl KOPPEITUPYET
CO CJIOXHOCTBIO ITOBENEHMS HaceKoMbIX. Harnpumep, y MypaBbeB 5TH TeJla
3aHUMAaIOT ! /5 06BeMa MO3ra, a Y PabOUMX ITYeT OHU Pa3BUThI 3HAUMTEIBHO
CUJIbHEE, YeM Y MaTOK WJIU TPYTHEN.

Crenyrolupit OTAeN FoJIOBHOTO MO3Tra — [eHToLepedpyM — 0b6pa3oBaH
TIAPHBIMU aHTEHHAJTBHLIMU JOJIIMU, CBA3AHHBIMU APYT C IPYTOM U C CEH-
COPHBIMU X MOTOPHBIMM aKCOHAMU aHTeHH. OTXONAIIMMA OT HUX OJibdax-
TODHBIA TPAKT HOCTUTAET YallleyeK cTeOeNbUaThIX Tefl, obecrieunBasl yyac-
THeE OJTb(AKTOPHBIX CTUMYJIOB B O0LUEH KOOpAMHALIMKA HEPBHOU IesTeNb-
HOCTH.

Hakonel, caMmblIit 3aIHUA OTOEN FOJIOBHOIO MO3ra — KPOLIEYHBIHA TpU-
TolLepeOpyM — MHHEPBUPYET FOJIOBHYIO KAIICYJly C BEPXHEH r'ydol U co-
eIMHSIETCS CO CTOMATOTACTPUUECKON HEPBHOU CUCTEMOM (CM. HMXKeE) T10-
CpeaCcTBOM (PPOHTAILHOTO [aHIIUS U C OPIOIIHON HEPBHOM LIEITOYKOM I10-
CPEICTBOM OKOJIOIVIOTOYHOTO HEPBHOTO KoJblia. CBSA3BIBAIOIINE BOJIOKHA
(momnepeyHast KOMMCCypa) MeXIY IIpaBoii U JIEBOH LOJISIMU TPUTOLIEpEODY-
Ma IIPOXOIST 10330} PTa. DTO CBUIETEJILCTBYET 00 UCXONHOU MTpUHAJIEXK-
HOCTU TpUTOLIEpeOpyMa K TYJIOBULIHBIM CETMEHTaM HaCeKOMBIX, JIMUIb
BTOPUYHO BOILIEALIMM B COCTaB I'OJIOBBI.

3aBepluasi 006CyXOeHME CTPOEHHS LIEHTPATBLHOM HEPBHOM CUCTEMBI, OT-
METHUM, 4YTO IIOAIIOTOYHBIA TaHIJIMIA, OOCHYXUBAKOLUUI pEeLENnTOphl U
MBILLILIBI YEJIOCTeH U IIeHHOM 00J1aCTH, CONEMCTBYET MOANEPXKAHUIO IBU -
raTeJIbHOM aKTUBHOCTH HAaCEKOMOT0. B 3TOM CMBICIIE OH CIIYKUT aHTaro-
HUCTOM TOPMO3SILIKX BIUSHUI TOJIOBHOTO MO3ra.

Cuvnarmyeckasi HepBHas cucreMa. MiMeHyemas Taxke
BUCLEPAIBHON WM BEI€TATUBHOM, OHa ClaraeTcsl U3 Cro-
MAaToTacTpPUYECKOH (POTOXETYIOUYHOMN) CUCTEMBI, CUCTe-
MBI HETTapHOTO HepBa U KayaanbHON cucteMs! (puc. 118).
Ee BhICIIMIT HEPBHBIM LIEHTP — TPUTOLIEPEOPYM, OT KO-
TOPOTO OTXOIAT [(Ba (DPOHTAIBLHBIX KOHHEKTUBA K He-
IMapHOMY (DPOHTANIBHOMY TaHIMI0. O6pasyeMblit U3
CTEHKU TIlepefHell KUIIKU 3MOpUOHA, BTOT TaHIIUiH

Puc. 117. I'puGoBunnoe (cTebenbyaToe) Teo IONOBHOrO MO3ra
HacekoMbIX (o Teimenxo, 1977)
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Pac. 118. CuMmariyecKkas HepBHAA CHCTeMA HACEKOMBIX (U0
Isansuay, 1949):

I — (POHTAMBHEIN raHr A, 2 — MO3T; 3 — BO3BPATHKIM HEpR; 4 — 2aTHLIOY~
HbIH FaHIJIMM; 5 — NpHaeXalyue Tela; 6 — fMIeBo; 7~ BEHTPUKYISPHBIR 2
FaHmMi

BCKOpE TEPSIET C Hell CBA3h U, COSIMHSSACEH C TOJIOBHBIM
MO3rOM, OTCBUIAET ITapy HEPBOB K BepXHeil Irybe U He-
TIIapHBIM BO3BPATHBLA HEPB K THITOLEPEOPAILHOMY TaH-
0. [TocneqHuit cBA3BIBAETCS ¢ HEHPOCEKPETOPHEL-
MW OpraHaMu peTpOoLepeOpaIbHOr0 KOMIUIEKCA M C
ABYMA BEHTPUKYASPHBIMU TaHIIUAMHU. MIHHEPBUDPYS
NepeAHNE OTREIIBI KUIUEYHUKA K a0PTY, TaHIJIMU CTO-
MaTOraCTpHM4eCcKoi CUCTEMBI BKJIIOYAIOT B cebsl He
TOJIbKO MOTOPHBIE M aCCOUMATHBHbBIE HEHPOHEI, HO U
CEHCOPHbBIE. B 3TOM OTHOLICHMY OHU IPOTUBOIIOCTAB-
JISTIOTCS. TAHTJIMSM OPIOLLHON HEPBHOM LEMOYKH, C KO-
TOPBIMM CBSI3aHA CHCTEMA HETIAPHOIO HepBa. ‘

OBCTyX1Bas AbIXaNbLIA, 5TA CHCTEMA CBA3aHA C HUMU GOKOBLIMM BeT~
BAMM, HO OOpA3YIOIIME UX HEHPOHBI HAXOATCS B IPYIHBIX M GPIOLIHbIX
TaHTJIMAX UEHTPAJIbHOM HEPBHOM cuCTeMEl. HerapHblit Heps, ro-BUIMMO-
MY, YUacCTBYeT B paboTe KPLIIOBBIX MBIUIL, TaK KaK IIPU €0 Pa3pyLUEHU
PE3KO BO3DPACTAET MX YTOMIIAEMOCTD. .

KaynanbHadg cucreMa, 06pa3oBaHHast ABYMsT HEPBAMH, OTXOISLIMMU OT
NOC/IEHErO TAHTIUS GPIOIIKA, UHHEPBUPYET 3aIHIOK KUILIKY K OPraHbl
PasMHOXEHHI HaCEKOMBIX. '

Ilepudeprnyeckas HepBHas cucrema. Bce HepBBI, BRIXOMSILIME U3 FAHT-
JIMEB LEHTPAILHOM M CUMIIATHYECKON HEPBHOW CUCTEMBI, HAPSIIY C CEH-
COPHBIMM HEPOHAMY OPraHOB YYBCTB (PEleNITOPOB) 06pasyroT nepude-
PHYECKYIO HEPBHYIO CUCTEMY HaceKOMBIX. HeKoTophie ee KOMIIOHEHTHI
OYAYT paCCMOTPEHBI TTO3IHEE B CBA3M C CEHCOPHBIMY CUCTEMAMU M PeLierl-
LUeH.

[IpoBenenye HepBHOro BO3GYKIEHMs B ranrausax. IIpy IpoXoXaeHuu
BO3OYXXIIEHUS Yepe3 [AHIIMIA BO3HMKAIOT JOTIONHUTE THbIE OrPaHNYEHIS,
CBA3AHHbIE ¢ HEOOXOAMMOCTEIO NIPEOIOJIEHHS IO KpailHelt Mepe HecKob-
KMX CHHAIICOB pe(pIeKTOPHEBIX Y.

OTanyasce OMHOCTOPOHHEH IIPOHMUAEMOCTBIO, CHHAIICHL ZOTYCKAIOT
PACIIPOCTPAHEHIE UMITYJIbCOB TOJBKO B OHOM HAIIPABIEHUHU — OT CeH-
COPHBIX HEMPOHOB K MOTOPHEIM, a HEOGXOIUMOCTD BLIIEICHUS MeIUATO-
POB ¥ MX IMDMY3MM 110 CUHANITUYECKOM LIIeH BCAKYIH pa3 3a1epKUBaeT
UMITYNIBC Ha 1—4 Mc. DTa 33epXKa MHOTOKPATHO BO3PACTAET B IIOJMHEM -
POHHBIX PeIEKTOPHBIX IyTaX CO MHOTMMM HeUpOHaMU ¥ CHHATICAMMU.
Bwmecre ¢ TeM Hepe/iKoe [T HACEKOMBIX OGbeIMHEHMe MHOXECTBA IPecH-
HaNTUYEeCKUX BOJIOKOH B OLHO ITOCTCUHAIITUYECKOE IIPOABIsIeTCS B TaK
Ha3bIBaEMOH ITPOCTPAHCTBEHHON CYMMaLM BO3GYKIEHUS; JTHLLL COBMEC-
THOE OIHOBPEMEHHOE paspaXKeHe HECKOIBKUX U3 HUX TeHepUpYeT I10-
TeHuman geicrsus (1) B TOCTCHMHANITHYECKOM aKCOHE. AHATOMMYHBIM
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06Pa30M CIUIIKOM ClIabble, HO MHOTOKPATHbIE Pa3IpaXeHUs, YUepenysiCh B
OIIpeIEIEHHOM PUTME, TIPUBOIAT K BpEMEHHOI CyMMAaLIMK pa3apaXeHUH 1
K TITPeOI0IEHUIO CUHATITUYECKOTO 6aphepa.

OTMeETUM TakKe TpaHChOPMAMIO pATMA BO3OYKIEHHA BO MHOIHIX CU~
HAITCAX FaHTIIMS, CBOe0OpasHblil 3P PEKT nocneneHCcTBuUS, CBI3aHHbIN C
NPOJOJIKAIOLIENCS MTOCIe BRIKITIOUEHHS Pa3fpaXMTelis reHepalrei umM-
ITyJICOB, M CIIOCOBHOCTD K Mppaaaliy BO30YXIEHMs Ha IpyTue pediek-
TOpHBIE IyTY raHTvst. Hapsiny ¢ mpuBbIKaHMEM (TO eCTh OJIOKMPOBAHUEM
CUHarCca B OTBET HA MOHOTOHHBIE pasapaxeHus ) 1 obyueHreM (oberye-
HUEM TTepeHoca BO3OYXISHUS Yepe3 CUHAIIC) STH CBOMCTBA MAHINIUEB U
CUHAIICOB MTPUBOIAT K QUIBETPALIMK U TIPe0OpasoBaHUI0 HHPOPMALIMH,
KOTOpasi IIOCTYIIAET B HEPBHEIE LIEHTPBI OT PELIENTOPOB. Bee aTo onpenens-
eT LeJIECOODPa3HOCTD PEArMPOBAHUS U CIIOXHOCTE (DOPM ITOBENEHMS Hace-
KOMBIX.

MeIuaTophl HEPBHOI'O BO3OYXIEHV B HEPBHO-MBILIEYHEIX KOHTAK-
Tax ¥ B CMHAIICaxX raHIINeB pa3IuyHbl. ECTh BeCKUe OCHOBAHUS CUM~
TaTh, YTO 31€Ch, KAK U Y TIO3BOHOUHBIX XUBOTHBIX, MENUATOPOM CIIy-
UT alleTMIIXOJIMH, paspylliaeMblii alleTUIIXOJIMHACTepasoif. B yacTHo-
CTH, CpelM BeLIECTB, OJI0KUPYIOLINX aKTUBHOCTD aLIeTWIXOJUHACTEpa-
3] HACEKOMBIX, OCHOBHOE 3HaueHue UMeIOT GocopopraHuyecKue
UHCEKTULIUIBL.

He xacasich 60Jee CIOXHBIX acTleKTOB (PyHKIMOHUPOBAHUA LIEHTpaJlb-
HOI HepBHOM CHCTEMBI HACEKOMBIX, YKaXeM, UTO KaXXIbli raHriaui
OPIOLIHOM HEPBHOM LEIOUKX — ITEPBUYHBINA pehIeKTOPHBIN LEHTP UH-
HEPBUMpPYeMOTo UM cerMeHTa. OIHaKO poJib BTOPUYHBIX PEPIEKTOPHBIX
LEHTPOB, KOHTPOJUPYIOIIMX YaCTHbIE (DYHKLIUK OTAENbHBIX TaHIIKEB,
NPUHALIEXUT TOIOBHOMY MO3TY ¥ TIOAIIOTOYHOMY HEpBHOMY yaiy. KoMm-
OMHMPOBAHKUE CErMEHTAPHBIX pe(IEKCOB B LIEJOCTHLIE aKThI IOBEACHUS
BO3MOXHO G6j1arofgapsi HecrieLM(pruyecKuM cucreMaM TOPMOXKEHUS U BO3~
OYKIEHMS, CPABHUMBIM C COOTBETCTBYIOLLIMMU CUCTEMAMM MJIEKOIIUTAIO-
LIUX.

IlepBast U3 HUX CBsA3aHA C HEMPOHAMU CTeOeNbYATHIX TEJI IIPOTOLEpE-
pebpyma, BTopasi — ¢ €ro LIEHTPAJIbHBIM TEIOM U C ITOANIOTOYHBIM IaH M-
eM. VIMeHHO No3TOMY TUMILIEHHOE MO3ra HACEKOMOE IIPOABJISET PACTOPMO-
KEHHYIO IBUTATEIbHYIO aKTUBHOCTh. BMeCTe C TeM B HEKOTOPBIX HEHPO-
Hax IpoTouLepedpyMa HabIIofaeTcs peryaspHas U3MeEHUMBOCTE B CITOH-
TaHHOM reHepally UMITYJIbCOB BO3OYKIEHUS. SBISAsICH CBOEOOpa3HBIMU
«IATYMKAMH BPeMEH» Y OTIPENENsisl CPOKU TOPMOXEHUS U BO3OYXIEHMS
JIBATATEJIbHBIX LEHTPOB, OHU TEM CaMbIM KOHTPOJMPYIOT CYTOYHYIO PUT-
MUKY aKTUBHOCTU HaCEKOMOTI'0, KOTOPAsl COXPAHIETCS NIPU ITOCTOAHHOR
TEMHOTE VI IIpY TIOCTOSHHOM OCBELIEHUMU.

TonoBHOM MO3Tr HACEKOMBIX UCTIONHSIET POJIb BEICLIErO aHAIM3aTopa.
IpuHuMas yJyacTuie B aHAIKM3€ CUTHAIOB, IIOCTYIIAIOIIUX OT BCEX OPTaHOB
YYBCTB, OH CUHTE3HPYET aKThl TOBEICHUS LIeIOCTHOr0 opraHuama. Jlu-
LIEHHBIE MO3ra HaCEKOMBIE BEAYT cebsl KaK aBTOMATHl C UCIIOPYEHHOMH
IpOrpaMMOi: CIIOHTaHHBIE pedJIEKCHl TEPSIOT IIPUCIIOCOOUTEILHBIN
CMBICT ¥ TTIPOTUBOPEYAT OPYT APYTY.
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MHorue acneKThl BLICILIEH HepBHOM NeATeIbHOCTH HACEKOMBIX elle He
U3y4eHbl, HO HE CllelyeT IyMaTh, YTO CYILECTBOBAaHME U ITOBEIEHME Hace-
KOMBIX LIETTUKOM ITOIUMHEHB] 6€3YCIIOBHBIM pedieKcam, MpenorIpeaesso-
LIMM CTEPEOTUITHbIE peaKLIMU Ha BCe CTUMYJIbl OKpyXaroliero Mupa. He-
KOTOpbIE BUABI (HAIIpUMED, IUeia) CIIOCOOHB! K OOOGILEHUIO 3pUTETBHBIX
06pasoB, [IPEBOCXO/S B 3TOM OTHOLLEHUM PHIO U JaxKe KpbIC.

PELUENUMA U NOBEJEHUE HACEKOMbIX

PeLiernitop — a1eMeHTapHBbI OpTaH YyBCTB, OOPa30BaHHBIN CEHCOPHBI-
MU HEUPOHOM WM HEMPOHAaMHU Y BCIIOMOIaTeIbHBIMU CTPYKTYpamMu. Ha-
CTPOEHHBIN Ha BOCIIpUATUS aeKBATHBIX PAa3IpaKeHUN, OH 00eCIIeyuBaeT
B3aMMOIEHCTBME UX HOCUTENIEN CO crieuudrIecKUMU GETKOBBIMU MOJIE-
KyJIaM{ Ha TIJIa3MaTHUecKoi MeMOpaHe HelfpoHa. B pesysbrare oTHX B3au-
MOJEMCTBUH ee IIPOHMLAEMOCTb MEHSIETCH U BOSHUKAIOLME MOHHEBIE 10~
TOKM IPUBOLST K AEIIOJSIpU3aLIMM MEMODaHbI, pETUCTPHUPYEMOI KaK 110~
CTOSTHHO HapacTarolIUi peuentopHblil moreHuuan. [locnenuuit coneit-
CTBYET 0OPA30BAHUIO UMITYJILCOB BO3OYXIEHHMS Y MX PACIIPOCTPAHEHMIO B
COOTBETCTBYIOLUME HEPBHBIE LIEHTPHI. TakuM 06pa3oM, peLenTop TpaH -
(hopMUpYET SHEPIUIO pa3ipaxalollero CTUMYJIa B HEPBHbIE UMITYJIbCHI,
YaCTOTBI KOTOPBIX COOTBETCTBYIOT CUJIE PA3IPaKEeHMS.

ManoxneTouHble 1 MUHUATIOPHAIE PELEIITOPE] HACEKOMBIX OTIMYAIOT-
€Sl UCKITIOUUTEIBHOM YYBCTBUTEBLHOCTRIO M YCTOMUUBOCTBIO K IIOMEXaM,
HAJIEXHOCThIO M 9KOHOMMYHOCTBIO paGoThI. I10 MHOIMM IapaMeTpaM OHU
IIPEBOCXOMISIT U3MEPUTENbHbIE TIPUOOPBI BEICOKOM TOYHOCTH. Tak, omHu U3
HMX, BOCOIPMHUMASL JIETY4YUe COEIUHEHUS B MCYE3AIOLIE MAJIBIX KOHLIEHT-
paLMsIX, CIIYKAT «CUeTYMKaMM» OTHEIBHBIX MOJIEKYJ, a IPYTUE PErUCTpU-
PYIOT eIUHMYHEIE (HOTOHEI WIM KoJlebaHus cydcTpaTta ¢ aMIUTMTYIOM, paB-
HO¥ paguycy aromMa BOLOpOaa.

751 HaceKOMBIX XapaKTepHbI IIepBUYHbBIE PELEITOPLI, HEHPOHBI KO-
TOPBIX HE TOJBKO BOCIIPUHUMAIOT S3HEPIUIO CTUMYJIA, HO M CaMU TeHEpH -
PYIOT ¥ ITepearoT HepBHbIE UMITYJILCHL. B 3TOM OTHOILEHUM OHU TIPOTHU -
BOTIOCTABJISIIOTCS BTOPUYHBIM PELENITOPAM IIO3BOHOUHBIX XUBOTHBIX,
00pa30BaHHbIM OBYMS HEUPOHAMU: BOCIIPUHUMAIOLUIMM pPasapaXkeHune u
TNepeIaloIMM BOSHMKAIOIIEee B HEM BO30YXXIEHME Yepe3 CUHAIITUYECKYIO
LUENb Ha HEMPOH, TEHEPUPYIOLIMI UMITYJILCH B LEHTPABHYIO HEPBHYIO
CUCTEMY.

[Tocre nmpoBeleHHOM NepBUIHOM 06paboTKHM, KOTWPOBaHUS U Tiepe-
Jauyy “HbOpMalUH ee TOCIENYIOLIUA aHaIu3, a 3aTeM U CUHTES LeJIOCT~
HOT0 00pasa pasgpaxuTels IIPOUCXOASAT B HEPBHBIX LIEHTpax, KOTOphle
BMECTE C OpraHaMy YyBCTB U IIPOBOISIUMMHM ITYTIMU OOBEAUHSIOTCS B
aHAIM3aTOPBI.

Y HaceKOMBIX BBISBJIEHO He MEHee AEBSITH aHAM3aTOPOB: 3pUTENLHBIMA,
OOOHSITENbHBIN, BKYCOBOM, CIIYXOBOU, TaKTWIbHEIN, [BUTATENIbHBIMN, I'pa-
BUTALMOHHEBIM, BUCLIEPATIBHBIN M TEMITEPATYpHbIN. MIMeIoTcs cRefieH st O
CIIOCOGHOCTY HaceKOMBIX PErMCTPUPOBATh U3MEHEHUS BIAXHOCTU U
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3NEKTPOMATHUTHOTO IT0JI51, HO COOTBETCTBYIOLUKE HEPBHEIE LIEHTPEI €1l
He UcclienoBaHbl. MeXIy TeM IepeduciIeHHOMY Habopy BOCIpUHUMae-
MBIX OLUYIIEHMI OTBEYAIOT JUILUL YETHIpE KJIacCa PELIENTOPOB: MEXaHO-,
TEPMO-, XeMO- ¥ poToperenTopbl. OOBSICHEHIE STOMY HECOOTBETCTBUIO
MOXHO HaliTH B TOM, YTO, HATIPUMED, Pa3NMuusl BKYCOBBIX X OOOHSTENb-
HBIX CTUMYJIOB OIIPENe/ISIOTCS UMb TOM Cpefoi — JKUIKOX WK ra3zoo06-
PasHOM, B KOTOPOM BOCIIPMHMMAIOTCSI UX HOCUTEIH, a IIPOTUBOIIOCTABIIE-
HMS TAaKTUJIBHBIX, OTBUTATEIbHBIX, TPABUTALIMOHHBIX OLIYLIUEHUN MU
OLIYLIEHUH 3BYKOBBIX BOJIH ¥ COCTOSIHUS BHYTPEHHUX OPraHOB (BUCLIE-
PaTBHOE YYBCTBO) CBOMSATCS K PA3IUUUAM B MEXAHUUYECKMX Pa3IpaKeHU-
SIX CEHCOPHOTI'O HEMpoHa.

Mexanopenenuus. OnycaHre MeEXaHOPELIEIITOPOB YMECTHO HavyaTh C
TIPOCTEHIIIETO U3 HUX — OCSI3aTEFHOTO BOJIOCKA, UMEHYEMOTO TPUXOM -
HOIt ceHcwIoM (prc. 119). PacronoXXeHHEBI Ha TOKpOBax, B COWJIEHOB-
HOH pe3uTMHOBOM MeMOpaHe, OH CBA3aH C IEHIPUTOM CEHCOPHOIo Helpo-
Ha, OKOHYaHHE KOTOPOro (MpeobpasoBaHHas peCHUYKA) OJETO KYTUKY-
JISPHBIM YEXJTUKOM — CKOJIOMICOM. DTOT BOJIOCOK HACTONBKO YIIPYT, YTO
JII060€ ero OTKJIOHEHUE cpasy repenaercs MeMopaHe U, NehopMUpys CKO-
JIOTIC, TEHEPUPYET PELETITOPHBII IToTeHIMan. OGBIYHO CEHCUIUIBI TAKOTO
THIIA TPYITITHPYIOTCS B MECTaX HauboJIee YacThIX KOHTAKTOB C MEXaHUJEeC-
KVMHU pasIpaxuTensaMy 1 1uddepeHIUPYIOTCS KaK OPraHbl OCS3aHUs U
BETPOYYBCTBUTENIBHbIE BOJIOCKU. [TocnenHue, Kak IpaBuio, 60Jee TOHKUE
U TIOJBIKHBIE.

Ipu cTUMYITSILIM TPUXOMIHOM CEHCUIUIBI ITOCTENEHHO HapacTaoLIMi
PELeNTOPHBI} MOTEHLMAT JOCTUTAET IIOPOTOBOrO 3HAUEHMSI 1 BO3OYKIAET
HE3aTyXaroUI1e HepBHbIE UMITYJbCHI. MIX UaCTOTEI OTIpeNesioTes: CUITOMN
BO3eMCTBUS Ha peLienTop. [10 BOCIPUSATHIO BO3OEHCTBUSA TOHUYECKUM
CeHCWLIaM TIPOTHUBOTIOCTABIAIOTCS (ha3oBble. [Ipu BocipusaTuu hazoBbl-
MM CEHCIJUTaMU BBICOKUE 3HAYEHUS PELIETITOPHOTO MOTEHLIMANA U YaCTOT
HEPBHBIX UMITYJIbCOB OTMEYAIOTCS TOJILKO B Hayalle BO3NEUCTBUS U TIpU

Puc. 119. Tpuxonnnas cencuina u ee mpoussonusie (o IlIamsmyy, 1949):

1 — cencumna; 2 — HepBhl; 3 — KONOKOJIOBYHAS CEHCHILTA
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IUIUTENBHOM pasIpaXkeHUH IMOAABISIIOTCS, IIPU BOCIIPUATHM TOHMYECKU -
MU — COXPaHSIOTCS HEU3MEHHBIMU BCE BPEMS, TT0Ka NEVMCTBYET pasfpaxi-
TeJib. Hapsany ¢ HUMU BBIIEIOT Ga30TOHMIECKHE CEHCUILIBI, PEATUpYIO-
[IMe B Hayaje pasnpaxKeHns BCIIECKOM HEPBHEIX UMIIYJILCOB, YACTOTEI
KOTOPBIX, OITHAKO, PE3KO CHUKAKOTCS ITPU JUIUTENEHOM JEUCTBUIM pasipa-
xuresist. Takum 00pa3oM, TOHHYECKUE CeHCUILTB! TIEPENAIOT B HEPBHBIE
UEHTPB! aHAIM3aTOPa HHMOPMALMIO O CUJIe U [UTUTEIBHOCTY pasipaxe-
HUs, (pa30BbIe — O €ro Havase, a (PasoTOHUUECKUE OObEIUHSIOT CBOMCTRA
TEX W IPYIUX.

OOGBIYHO CEHCUIUIbI CITELUAIM3UPYIOTCS Ha OTIPEEeHHOM PeXUMe
BOCIIPUATHUS CTUMYJIA, HO B AMLIEKJIAZle HEKOTOPBIX MyX TIPUCYTCTBYIOT BCe
TPY MX TUIA. BUIMMO, 3TO 103BOJISIET UM OTJIMYATE KPATKOBPEMEHHBIE U
cIy4YyajiHble COIIPMKOCHOBEHUS C CYOCTPATOM IIpH JIBIKEHUU OT 60Jee
JUTATENbHBIX KOHTaKTOB.

OC06eHHO IycThle CKOILTEHMS (ha3s0TOHMYECKUX TPUXOUIHBIX CEHCUILI
(BOJIOCKOBbIE IUIACTMHKM) B COYWIEHEHUAX U Ha TPAHMLIAX CETMEHTOB Peri-
CTPUPYIOT B3aUMHBIE CMELLEHMS U ITOJIOXEHUS ITOCNEeAHUX. SBISICE NPo-
npHroUenTopamu (peLernTopaMu COOCTBEHHOTO TTONOXKEHMS ), 3TU CEHCUII-
JIbI HEPEIKO MTPUOOPETAIOT 3HAYEHUE PELIETITOPOB IPABUTALIMH U, BOCIIPU-
HUMAas OPMEHTALUIO Te/Id B TPaBUTALMOHHOM I10JIe, CONEUCTBYIOT KOppeK-
LIMU €ro IIOJIOXKEHUS IIPY MOJIeTe U TUTaBaHWU.

HecMoTpst Ha IpOCTOTY CTPOEHU S, TPUXOUIHBIE CEHCUILIBI YYaCTBYIOT
B PELIeTILMH BECbMa pa3HOOOpa3HBIX MEXaHUYECKHUX CTUMYJIOB. B 3TOM
OTHOLUIEHMM OHM JTPOTUBOIIOCTABIIAIOTCS KAaMIIaHU(MOPMHBIM (KOJOKOJIO-
BUHBIM) CEHCUIUIAM, CIIELIMATU3UPYIOILIUMCS KaK ITPOTIPUOLIENITOPHI YII-
pyrux geopMauyit KyTUKYJIBL [IPY MBILIEYHBIX COKpalleHUsIX. Mopdo-
JIOTUYECKH OHU OTJIMYAXOTCS OT TPUXOUIHBIX CEHCHUILI TOJIBKO TeM, UTO
JIMLWUEHB! BOJIOCKA, TIpe0Opa30BaHHOrO 3[eCh B HEBBICOKUI OBAILHEII
KoJna4ok. Pacrosarasce 1o TMHUSIM nedopMatuii, OHU IepenaoT B pa-
30TOHUYECKOM PEXUME CUTHAIBI O CUJIE U HATIPABIIEHHOCTU U3TMOaAHUI
KYTUKYJIBL.

B elue Gosbleit cTeleHu CIelMaT3MpOBaHbl XOPIOTOHAIBHEIE CEH-
CWJLJIBL — CKOJIOIIUAMM, KOTOPBIe Hapsy ¢ (PYHKUMSIMU IIPOIIPUOLIENITO -
POB HEPEIKO IPUOOPETAIOT CIIOCOOHOCTD K PerMCTpaly 3BYKOB. JleHapuT
CEHCOPHOI0 HelpOHa CKOJIONUINS 00pa3yeT TOHKYIO, PACUIMPEHHYIO I10-
cpenuHe pecHUUKy. OKpyXeHHas KYTUKYISIPHBIM CKOJIOIICOM, BBIJIE-
JisIeMBIM 0OKJIal0OYHOI KIIETKOM, OHa ITPOCTUPAETCS 32 ero Npefebl B LieH-
TPaJIbHBIA KaHaJl KOJJOKOIOBUAHOM 1ianouku (puc. 120), K KoTopoit nmpu-
MBIKAET IIAIIOYKOBas KeTKa. MHOTOUMCIeHHEBIE TOHOMUOPIIUILI STOR
KIIETKH COIECTBYIOT NIPUKPEIUIEHUIO BCEro KOMILIEKCA K SIIMKYTUKYJIE
IIOKPOBOB M IIPU UX PACTSDKEHUU IIEPEBOJAT Pa3fpakeHue Ha peCHUYKY
Jennpura. OOBIYHO CKOJIONMUAMU TPYIIIMPYIOTCS B Gojiee WIM MeHee
CIIOXHBIE XOPIOTOHAILHBIE OpraHbl. HaTsaHyThIe, KaK CTPYHBI, OHU peruc-
TPUPYIOT Maslerilye qedopMaly M Hepeako audbepeHIUpyIoTes Ha OT-
HOCHUTEJIbHO MEJIKME TOHUYECKHUE W BoJee KpyHble (ha3oBble U (GasoTOHM-
YeCKUE 3IEMEHTEI.

O KOHKPETHOM Ha3zHaYeHHM MEXaHOPEUEITOPOB MOXHO CYIUThH IO
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Puc. 120. XopaoroHajabHas CEHCHJIA HACEKOMBIX
(mo Gillot, 1980):

1— ceHCOpHBIH HeMpOH; 2 — CKOMIONC; 3 — KYTHKYNa; 4, 5 — COoOTBeT-
CTBEHHO LUIATIOYKOBas ¥ OOKJIANI0YHAas KIETKa

caenyomumM npuMepaM. boromon Mantis religiosa
L., 3aMeTHB XEpTBY, OCTaeTC HEMOABMXHBIM U
JIMLIB clerka JI0BOpaunBaeT Beyiel el rojosy. Pas-
Jpaxas IIpY 3TOM BOJIOCKOBbIE [UIACTMHKU B ILIEH -
HOM COYJIEHEHIM, OH JIETKO [IepecTpanBaeT HalpaBs-
JieHne 6pocka. OIHAKO BLIKIIOYEHHME 3TUX pelel-
TOPOB, He IPENSITCTBYS CIEXEHUIO, COKpAIllaeT TOY-
HOCTB GPOCKOB (IIPULIEIIEHOCTD) B HECKOJILKO Pas.
Ewle 60Jiee HaIsiieH Tap3albHbIM peduiekce, CBOi-
CTBEHHBI! MHOIMM HaceKoMbIM. OH 3aK/I0yaeTcs B
cenyoneM. OTphIB JIAIIOK HACEKOMOI'O OT OIIOPHI
cpa3y BBI3BIBAET II0JIET, KOTOPBIA IpEKpallaeTcs
CTOJIB K& GBICTPO NP BO30OHOBJIEHUM KOHTAKTA €
cyOCcTpaToM.

BMmecTe ¢ TeM [UTsl TIOANEPKaHUS [TOJIeTa HEOOXOAMMa CTUMYJISALIMA BET-
DOYYBCTBUTE/IbHBIX CEHCHILT Ha IOJIOBE M KPBUIBSIX, & [T €T0 KOHTPOJIS —
IIPOIIPHOLENITOPOB aHTEHH: YeM CHJIbHEE Ha HUX JaBJICHUE BCTPEUHBIX 110~
TOKOB BO3JlyXa, TEM MeHbIlle aMIUTUTYyIa B3MaxoB KppLIbeB. He MeHee
BaXXHYIO pOJib UTPAKOT MEXaHOPELENTOPEI B TIOANEPKaHUM PABHOBECUS 1
DETVCTPALIMH [TOJIOXKEHMS TeIa B IToJie TpaBuTaluy. COIOCTaR/IsAA pasapa-
SKEHHUA OT pasHbIX YyacTel Tesla, COOTBETCTBYIOLME aHANIM3ATOPB! BEChMa
TOHKO OTIMYAIOT MaJlefiye (10 2°) OTKIOHEHHUS OT ropuzoHTaitu. [Ipu
3TOM Y BOIHBIX (POPM POJIb TPOBOIHUKOB IPaBUTAL[MOHHBIX CTUMYJIOB
HEpeIKO MCIIONHSIOT My3bIpbKY Bo3yXa. CTpeMACh K MOBEPXHOCTH U
OKasblBasl JapleHue Ha PACITOJIOXKEHHbIE Hall HUMU I'PYIIITBl CEHCUILI, OHU
COIEMCTBYIOT TAKKE COXPAHEHWIO PABHOBECUS 1 PETUCTPALMU IIIyOUHB
[TOTPYXEHUSI IO BOLY.

Bce 3Ti cTONb pasHoo6pasHble GYHKIIMY OCYLIECTBISIOTCS Ocs3a-
TeJbHBIMU BOJIOCKAMU M pa3BUBAIOILIMMUCS Ha X OCHOBE 60Jiee CIIOXK-
HBIMU KaMITaHU(POPMHBIMU U XOPIOTOHAIBHBIMU CEHCUILIAMU. Jab-
Helas creyan3alus IToCIeqHUX KaK BUOpOpELIENITOPOB IIPUBOIUT K
0(hOpMIIEHHIO BECbMa UYBCTBUTEIBHBIX K MAJIEHILIUM COTPSCEHUSAM CY0-
CTpaTa IT0JKOJIEHHBIX OPTaHOB KY3HEUMKOB U PACIIOIOKEHHBIX B AHTCH-
Hax JDKOHCTOHOBBIX OpPraHOB. BEITIONHASA pojib NIPOIPUOLENITOPOB, OHU
OJIHOBPEMEHHO TIPHOOPETAIOT CIIOCOGHOCTh K BOCTIPUATHIO 3ByKoB. Ha
3TOM OCHOBaHMM X MOXHO ITPOTUBOIIOCTaBUTE BCEM paHee paCCMOTPEH-
HBIM KOHTaKTHBIM MEXaHOpeLEeIITopaM, BOCIIPUHUMAIOIIUM MeXaHuJyec-
K1 CTUMYJIBI JIMIIE IIPY HETIOCPEACTBEHHOM KOHTAKTE C UX HOCUTEIISIMU
KaK peLleIITOPbl IMCTAaHTHOr'O HeMCTBUS, paboTalolIe Ha PaCCTOSTHUU OT
MCTOYHMKA cTUMYJa. [103TOMY MBI pACCMOTPYM UX BMECTE CO ClIELUaIM -
3UMpOBaHHEIMU OpraHaMM CllyXa, a cei{yac OCTaHOBUMCS Ha pelLierropax
PacTSDKeHMS.
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B omimume oT npounx GUIONSIPHBIX CEHCOPHBIX HEMPOHOB MYJILTUIIO-
JIIpHBIE HEVPOHBI PELIENITOPOB PACTSKEHUS PaCIINACTBIBAIOTCS CBOUMU
MHOTOUYMCIIEHHBIMU IEHAPUTAMH IO TIOBEPXHOCTH BHYTPEHHUX OPraHoB K
B TI0JIOCTH TeJla. PerucTpupyst HaTSKEHUE MBILILL, OHU TeHEPUPYIOT UM-
ITYJIbCBI, YACTOTA KOTOPBIX BO3PACTAET IIPY YCUIIEHUU U YCKOPEHUH PACTs-
XeHust. [Ipr 5TOM B COOTBETCTBYIOLLINE AHATM3aTOPEI MepeaeTcss HH(op-
Malusl O CUJIe M CKOPOCTH COKpalleH1s Mbluil. Hapsmy ¢ pervctpanueit
COCTOSTHMSI MYCKYJIATYPhI PELIENTOPBI TAKOrO poAa COOOIIAIOT B HEPBHEIE
LEHTPHI O NMEPHCTAILTUKE KUUIEUHNKA, OUEHUY CITIMHHOTO COCY/Ia, IBMXE-
HUAX BHYTPEHHUX OPTaHOB U aKTUBHOCTH BEHTHJISILIIM TPaxXei.

BocnpusiTae 1 regepauns 38yKoB. CrioCOGHOCTE K BOCIIPUSATUIO ¥ TeHe-
palKy 3BYKOBbIX BOJIH Y Pa3HbIX BUAOB HACEKOMBIX JAJIEKO HE ONIUHAKO-
Ba. He orpannumBasicb BOCIPUSATUEM CUTHAJIOB, HACEKOMEIE OTBEUAIOT
CBOEMY ITapTHEpPY, HO Iopas/io Yallle 6e3MONBHO PEarMpyioT Ha HUX crieL-
(prYeCKMMU aKTaMM TTOBEIEHUSL.

O GMOJIOTMYECKOM 3HAYEHUM aKyCTUUECKON KOMMYHUKAIIMY MOXKHO
CYIUTb I10 HaOOPY BBISBJIEHHBIX CUTHAJIOB, CPeIM KOTOPBIX PasINyaloTcs
NPU3bIBbI, OOPALUEHHBIE K CAMKAM, Y UX OTBETHI, GpauHbIe ITECHU ClTapu-
BAIOLIMXCSI 0COOEM, 3BYKOBbIE CUTHAIBI CAMUOB, OXPAHSIOIINX U36paH-
HYIO TEPPUTOPHUIO, M CUTHAJIB! arpeCCUU, IIPELIECTBYIOLIME TOEINHKAM,
CUTHAJIBI I1pOTECTa, OENCTBUS K TPEBOT'H.

HaunGonpuiyro akycTMyeckyo 00apeHHOCTh OOHAPYXUBAKOT IIPAMOK-
pBUIBIE, B OCODEHHOCTH CaMIbl CBEPUKOB, KOTOPBIE TIPEBOCXOAT B 3TOM
OTHOLLIEHWHU HE TOJIBKO PhI®, aM(PUOUM ¥ PENITUIMM, HO Y MHOTUX NIEBYUX
nruy. O6lLee YUCIIO CUTHAIOB, CBSI3aHHbIX CO CITeLIM(PUYECKMMM aKTaMK1
TMIOBEIEHMS, IOCTUTaeT ¥ HACEKOMBIX 13 (Y OTAeNbHBIX BUIOB — 7).

HacekoMmble BaferoT pasIMyHbIMU CPEICTBAMY U CITOCOGAMU IIPOU3-
BOJCTBA 3BYKOB. BechbMa 0OBIUHBI JUTst HUX (DPUKIIUOHHEIE OpraHbl, IPUH-
LI paBGOTHI KOTOPBIX OCHOBAH Ha TPEHUM OCTPOTO KYTHUKYJISPHOIO KaHTa
0 3a3yOpPEHHYIO 0BEPXHOCTh. Hanpumep, y Ky3HEYMKOB M CBEPUKOB CO-
OTBETCTBYIOLUME CTPYKTYPhI PACTIONOXKEHEI Ha TIEPEIHMX KPBLIBIX: [IOTH~
past UX Opyr O Ipyra, OHU U3NaI0T XapakTepHOe CTPEKOTaHUe (CTPULYJIS-
u10). CxonHbIH 3((eKT JOCTUraeTCsl TPEHUEM O Kpail KpbUla BHYTPEH -
Hell MOBEpXHOCTH Oeliep 3a{HMX HOT, KOTOpasl y capaH4YOBBIX HECET MeJl-
KY€ IUIUKH.

CBOMCTBEHHBIE ITEBYMM LIMKaAM TUMOAIBHBIE OpraHbl UMEIOT KeCT-
K1e KYTUKYJISApHbIe MeMOpaHbl, KOTOPHIE TIPUBOISTCS B NECTBYIE CUIIb-
HBIMM aCMHXPOHHBIMH MbIIILAMU. Brubasice ¥ BRIrMGasiCh, KaK JHO Y XKe-
CTAHOM 6aHKU, OHY TE€HEPUPYIOT 3BYKM, MHOTOKPATHO YCHINBAEMBIE pe-
30HATOPOM, (PYHKIIMM KOTOPOIO BHIITOJHSET OPIOINKO, IIYCTOE Y ITOIOLIMX
CaMLIOB.

3BYKM, BO3HUMKaIOIIME TIpY BUOpALUK KPbUIBEB U CTEHOK TPYIHBIX
CErMEHTOB, — I1060YHOE CJIeCTBUE pabOThl KPBLIOBBIX MBI, HO IJisI
MHOTYX [IBYKPBUIBIX 3TH 3BYKU IIPUOOPETAIOT 3HAUSHHE BUAOCTIE LM PHY-
HBIX CUTHAJIOB U aKyCTUYECKUX OPUEHTUPOB.

3acacblBasi BO3YX B KUIIEYHUK U C CUJION BBITATIKMBAS €T0 HAPYXKY,
OpaXXHUK MepTBasi ros0Ba (Acherontia atropos L.) ILIMITUAT, KaK ITOTPEBO~
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XeHHadq 3Meq. HekoToprle TapakaHOBBIE, TEPENIOHYATOKPBLIBIE U ABY-
KPBUTBIE HIMITST, BBITYCKAS BO3XYX Yepe3 AblXalblia. MHOTHE XYKU-TO-
YUIBIIMKY TIPU3BIBAIOT CAMOK CTYKOM IOJIOBEI O CTEHKH I1POKIIa/IbiBae-
MBIX B MEPTBOI IPEBECHHE XONO0B. DTH 3BYKHU, HATIOMUHAIOLIUE TUXOE TH-
KaHbe YacoB («4achl CMEPTH»), HEPEIKU B CTAPHIX JCPEBIHHBLIX CTPOCHUAX.
CXOIHBIM 006pa30oM NPEayTIPEeXAA0T APYT Apyra 00 OITaCHOCTY TepMUTEIL.
TononHEle TMYMHKU HEKOTOPBIX OC, TPEOYS MUILLH, CKPEXELIYT YeTIOCTSI~
MU 0 Kpas siueeK THe3na. MHOrue COBKY W3NaloT VAbTPasByKH, y3HaBasd
NpUBIEKAIOUIYIOCS IETYUYIO MBIUIb ¢ PAcCTOSIHUA 10 30 M UM BOCIIpU~
HUMAIOT €€ COOCTBEHHbIE YILTPA3BYKOBbIE IIOCHLUIKU C elle OONbLIINUX pac-
CTOSAHUI.

3BYKU, MPOUSBOIMMBIC HACEKOMBIMH, BAPLUPYIOT 110 YacTOTe OT 5 10
2 xI'11, 4 MX cwia y HanboJiee rpOMKOT0OJIOCKX KY3HEUHKOB M LMKl JOC-
turaet 110—115 nb. Hepenko oHM ciaralotes B IeCHU, 06pa3oBaHHbIE
3JleMeHTapHLIMU 3BYKOBBIMU ITOCBLTKaMU — IMyAbCaMK Y LIeTUKaMH, [UIs-
1MMucs 06praHO 10—30 Mc, cepuaMU ITYIECOB U HeIIPEPLIBHBIMU TPEJIsi-
Mu. ITpy 3ToM HaBOoPEI IYJIECOB B CEPUSX Y TPESIX BAPEUPYIOT 0T 5 ;o 800
3alc. , '

YacTOTHBIE XapaKTePUCTUKK TeHEPUPYEMBIX 3BYKOB B OCHOBHOM OI1-
PEIeNSIOTCS MEXaHUYECKUMHU CBOMCTBAMM 3BYKOIIPOM3BOISIUIVIX OPIaHOB,
TOTIA KaK BpeMEHHOM PUCYHOK ITeCeH KOHTPOIUpPYeTCs paboTol HEPBHO-
MBIIIIEYHOTO anlapara ¥ LIEHTPAIbHOM HEPBHOM crcTeMOU. OIHAKO MTpeXx-
Jie YeM CYOUTE O 3HAYEHU X TeX UM MHBIX ITapaMeTPOB 3BYKOBBIX CMI'Ha-
JIOB JUI aKyCTUIECKOM KOMMYHUKALIMY, HEOBXOIUMO 03HAKOMUTHCS CO
CBOMCTBAMM OPTraHOB Cllyxa HaceKoMbIX. [Ipy 5TOM 3aMeTHM, 9To cIriocod-
HOCTb 3BYKOBEIX BOJIH PACIIPOCTPAHATLCH B BO3/yXe, 4 TAKCKE B BOJHON U
TBEPHOM cpeax He MO3BOIAET IIPOBECTU PE3KUX IPAHMLL MEXITY CIYXOM U
BUOpopeLeniyeit. OueBUIHO, peYb MOXET UITH JIMILE O IIPOTHBOTOCTAB-
JISHUY JVCTaHTHO# Y KOHTAKTHOM peLETUNY MEXaHUYEeCKUX CTUMYJIOB.

OnmyH 13 Haubosee CIOXHBIX XQPIOTOHATBHEIX OPraHOoB, CIIOCOOHBIX K
BOCIIPHSTUIO 3BYKOBBIX BOJTH B BO3OYLIHOW U BOAHOU cpenax, — IKOH-
CTOHOB opraH. OGBEIYHO OH 06Pa30BaH IPYIIION U3 | —3-HelpOHHBIX CKO-
JIONIMAUEB, KOTOPBIE IIPUKPEIUISIOTCS K COWISHOBHOM MeMbpaHe 2-10 1
3-T0 WIEHUKOB aHTeHH. BocnpuHMMast KOJeOaHus! JKIyTa, OHM IIepefaloT
HMITYJIECHL BO3OYXIEHUS HEITOCPEICTBEHHO B TOMOBHOM MO3T. Y MyX-Ipo-
30()MJI 3TOT OpraH HacTpOeH Ha BUNOCHEM(MUYHEIE CUTHANIBI, HOPOXIae-
Mble BUOpaLMell KppUIbeB CAMLIOB, a Y XXYKOB-BEPTSUEeK Hapsiny ¢ (PyHK-
LWAMU BUBpOpELIeITTOpa OH PEryCTPUPYET UCKPUBIEHMS TIOBEPXHOCTHOMR
TUIEHKY BOIBI (MEHUCKH) Ha PAaCCTOSIHUK X0 15 MM OT ITperpapl.

OCOGEHHO CIOXEH M CBOCOOPa3eH MKOHCTOHOB OpraH y KOMAapos
(puc. 121). Ero ocHOBY COCTaBISIOT THICSYM HEMPOHOB, KOTOPBIE TPYIIITH-
PYIOTCSL KOHUEHTPUYECKUMHU CIIOSIMU Y OCHOBaHMS XKI'yTa aHTeHH. Boc-
NIPMHUMas Malleillve BUOpAMY U OTKIOHEHUS aHTEHH, OHI TeHEPHPYIOT
HMMITYJIECH B (ha30BOM ¥ TOHMUYECKOM pexxuMax. Eciu npy 3ToM QpOoHT
3BYKOBBIX BOJTH ITapajUIe/IeH OCH aHTEHHEL, TO ITOKPEIBAIOIINE €€ BOJIOCKU
HaYMHAIOT BUOPHPOBaTh U, pacKauyuBasi XTYT AHTEHHbBI, BEI3BIBAIOT MaK-
CUMATBHOE pasIpaXXeHUEe peLieNITOPOB. BOCTIpOU3BOAS [TOCPEICTBOM 3BY-~

128



KOBBIX FEHEPATOPOB CrIelpuIecKme sl KOMapoB CUTHAIB, B HEKOTO-
PBIX CIIyJasX yaaeTcsi pUBIeds 3TUX JOKYUIHBEIX HACEKOMBIX K 3aCACHI-
BAIOUIMM JIOBYIIKaM.

CrieLiMaTu3MpOBaHHbIC OPTAHBL CIyXa HACEKOMBIX CHaOXeHb! TUMITa-
HAUILHBIMY MEMOPAHAMM, PETUCTPUPYIOLIMMYU 3BYKOBOE JaBIEHUE U €r0
rpagueHT. OTMEYEeHHBIE Y MIPSIMOKPBLIBIX, LHMKal, HEKOTOPLIX KIOIIOB,
CeTYATOKPBUIRIX M 6a00UYeK, OHM PA3NTHIAOTCS TTON0XKEHHUEM, HABOpOM
PELETITOPOB M BCTIOMOTraTeIbHBIMU CTPYKTYPaMH. Y Ky3HEUMKOB, CBEPY-
KOB U MeIBeNOK TUMITaHaIbHBIE OPTAHbI PACIIONOXEHE] Ha FOIEHSIX T1e-
PEIHUX HOT M OTKPBIBAIOTCH HApYXy Y3KUMHM oKolleuykamMu. OCHOBY
3THX OPTAHOB COCTABJISIOT pa3rpaHMUUeHHbIE CTBOJIAMY Tpaxeil BE TUM-
TaHaJbHBIe MEMOPAHB! 1 MIPUMBIKAIOILIME K HUM I'PYIIIIbl CKOJIONMINEB
TTOIKOJEHHOTO OpTaHa, MPOMEXKYTOYHOIO OTeNa U CIYXOBOTO IpebHs
(puc. 122). TloaxoneHHBIM opraH, 06pa3soBaHHbIN BEEPOM CKOMONMIUEB,
CITYXKUT BHICOKOYYBCTBUTEIHHEIM BUOpopeLenTopoM. HemHorouncnex-
HbIE CEHCHIUIBI IPOMEXYTOYHOTO OTHENa, HATAHYTHIE MEXKIY KYTUKYJION
Y TpAXesIMU, BEPOSITHO, BBITONHAIOT PYHKUMHU IIPONIpHUOLIENTOpoB. Pac-
TOJIOXKEHHbIE B OFUH PSLL CKOJIOTIHIIUM CIIyXOBOTO IpebHsl cBOeObpasHEb! B
IBYX OTHOILIEHHUSIX: BO-IT€PBBIX, OHU IIPUMBIKAIOT K TPAXee U HEe CKpEIl-
JISTIOTCS LIATTOYKOBBIMU KJIETKAMM € KYTUKYJIOM ; BO-BTODBIX, [IOCTEITEH -
HO YMEHBIIAIOTCS B pa3Mepax, HAUMHasg ¢ CAMbIX KPYITHBIX IIPOKCHMANb-
HBIX M KOHYAs MeJKMMM JUCTaNbHBIMU. He uMes KoHTaKTa ¢ TUMIIa-
HaTbHOU MeMOpaHo, OHYM BOCIPUHUMAKOT KOJIeOaHUsL, llepeiaBaeMele
€10 Ha TpaxXeiHbIe CTBOJIBL.

V capaHyoBBIX JEHAPUTE] CEHCOPHBIX HEHPOHOB BIUTOTHYIO [IPIIEraroT
K MeMOpaHe U BO30YXIAIOTCs ee KoNnebaHUsIMM HeIloCpelCTBEeHHO. B oT-
JVYMe OT OPraHoB Ky3HEUHMKOB TUMIIAHAILHbBIE OPTaHLl cCapaHYOBLIX, a

Puc. 121. J[3KOHCTOHOB OpraM Puc. 122. Cayxosoit rpedenn
xoMapa (no XKanrueny, 1977): Kyzpeqnxos (no IIisanemyy, 1949):
1 — HEpBBI; 2 — XKIYT AaHTEHHbL; 3 — IKOH- 1 — cyX0BO# rpebeHs; 2 — MoaKoIeH-
CTOHOB OpraH; 4— BTOPOH WIEHNK aHTeHHbI HBI OpraH; 3 — [IPOMEXYTOUHBIH 0TI
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TaKKe 6aboueK ¥ LMKaJ PACIIOIOXEHb] B IEPBOM CETMEHTE OpIOLIKa WK B
3aHETpYIH. Y HEKOTOPBIX OpakHUKOB OpraHaMU ClIyXa CIyXaT 3aroll-
HEHHBIe TPaXxeHHBIMY MellKaM1 WIEHUKY HUKHETYOHOTrO LYyIUHKa, CO-
TIpMKACarOIIMecs ¢ PYIUMEHTOM BepXHel Iyobl — IMUIMdEPOM, a y ceTya-
TOKPBUIBIX ¥ 6a60UeK-GapXaTHUL] — 3aIl0JTHEHHbIE FeMONMMGON B3NyTHSA
TIPY OCHOBaHMSIX palyaibHbIX XUJIOK KpbLia.

OGBLIYHO B THMIIAHANbHBIE OpraHbl HACEKOMBIX BXOHAT NECITKH,
pexe — COTHY HEMPOHOB, HO Y 1IMKaz ux yucio gocturaet 1500. Pearupys
HA pasIpaXeHUs, OHY TeHePU PYIOT 3aJITIbl UMITYJILCOB, YaCTOThl KOTOPBIX
BCKOpE COKPaLIAIOTCS M CTaGUIM3UPYIOTCS Ha HEKOTOPOM ypoBHe. Obia-
Jlas CpaBHMTEJIbHO HEBBICOKO# ocTpoToii ciyxa (7—40 1b), oHu BMecTe ¢
TEM CIIOCOGHB! PAa3IMYaTh 3BYKOBBIE [IOCBUIKU, CIELYIOLLME JPYT 3a Ipy-
roM ¢ yacrotoit 100—300 B cekyHry. HecMoTpst Ha peKOpIHOE YKCIIO Hel-
POHOB, TUMITAHAJIbHBIE OpPraHbl LIMKal HACTPOEHb! JIMLIL Ha ollpeleNeH-
HBI JMAIMa30H YacTOT, COOTBETCTBYIOLUMA MaKCUMAJIbHOM SHEPIUU B
CIIEKTpe MPU3BIBHBIX ITECEH CaMLIOB. Y CapaH4YOBBIX BbIABIECHO YETHIpE
TUIA Pa3HBIX HEHPOHOB, HACTPOSHHBIX Ha BOCTIPUATUE HU3KMX M BBICOKUX
YacToT. Y CIIOCOOHBIX TeHEPUPOBATh M BOCIIPUHMMATD YJILTPa3BYK 6abo-
YeK-COBOK BBIABJIEHO TPU HEMPOHA, NIPUUEM TOJIbKO IBa U3 HUX BO3OYX-
JAI0TCS YABTPAa3BYKOM, & TPETUH, HA0O0POT, TOPMO3UT UMITYJIBCHYIO aK-
TUBHOCTh. BeposSITHO, 3TO TOPMOXEHHUE ITOBBILUAET «BHUMATEILHOCTb»
BCEro OpraHa K BOCIIPUSITUIO YJIbTPa3ByKOBBIX ITOCBUIOK JIETYYUX MBILLIEH.

TaxuM 06pasoM, TUMITaHAJILHBIE OPTaHbl HACEKOMBIX BOCIIPUHMMAIOT
B IIEPBYIO OYEPENb HE YACTOTHBIE, & BpEMEHHbIE ITapaMeTPhl 3BYKOBBIX
CTYIMYJIOB, ITepeaaBasi B BbICLIME HEPBHBIE LEHTPbI MHMDOPMALMIO O L1 -
TeJILHOCTY MMITYJIBCOB U O XapaKTepe UX IOBTOPEHU I, TO €CTh BpEMEHHOM
PHCYHOK IECeH.

IIpeobpazoBaHHad CEHCOPHBIMI HEMPOHAMU MH(pOpMALUS O XapakTepe
3BYKOBBIX CTUMYJIOB IIOCTYIIA€T B HEPBHBIE LIEHTPBI TPYIHBIX TAHTJIHMEB,
TZle NIOfBepraeTcs JaibHeleit oo6paboTke. PacmonoXeHHbIe 30ech acco-
LMaTUBHbIE HEHPOHEI, paboTas B pa3HBIX PEXKMMaX, OTBEUAIOT Ha OIHU U
Te X€ CUTHAJIBI Mo-pasHoMy. Pa3oBble HEHPOHBI PETUCTPUPYIOT HAYal0
MeCEeH 1 Ha KKIbII CUTHAJ TEHEPUPYIOT IO 1—2 MMITYJIbca, TTOQYePKMBast
PUTMUYECKYIO OPTaHU30BAHHOCTD 3BYKOBBIX ITOCHIIOK. OQHOBPEMEHHO
TOHUYECKME HEHPOHEI PETUCTPUPYIOT IIUTENBHOCTb OTAEIbHBIX CUTHA-
JIOB.

TaxuM 06pa3oM, UHTEHCUBHOCTb UMITYJIBCOB, ITPOAYLIMPYEMBIX CEH -
COPHBIMU HEMPOHAMU B 3aBUCMMOCTHM OT UHTEHCUBHOCTH pa3IpaxKuTes,
OIpEAENsET YACTOTY UMITYJIbCALIMK aCCOLIMATUBHBIX HEMPOHOB U BMECTE C
TeM o0l1iee YWHCIIO PEATMPYIOILIMX SJIEMEHTOB B HEPBHOM LieHTpe. HekoTo-
pble HEMPOHBI ITPH [TOBBIIEHUY UHTEHCUBHOCTH OITOCPENOBAHHBIX CUTHA~
JIOB TOPMO3ATCS Y BBIKIIIOUAIOTCS, IPYTHE — BCTYITAIOT B 00paboTKy aKyc-
THyecKot uHbopManuu. Y capanuu Locusta migratoria L. cOOTBETCTBYIO-
L1e HeUpOHBI MOTYT paboTatTh JIM60 B (pa30BOM, TGO B TOHUYECKOM pe-
xume. [lpu 3ByKax cpeaHell M HU3KOW WHTEHCHUBHOCTH OHM JalOT
(pa30BEIE OTBETHI, IIPU 3BYKaX BHICOKOI UHTEHCUBHOCTH — TOHMYECKUE.
DTO MMO3BOJISET Pas3iIvMyaTh PUTMUUECKHE TIOCBIUIKHM K OOYCIIOBIMBAET BbI-
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COKYIO YYBCTBUTENBHOCTb AHATU3ATOPA K U3MEHEHUSIM MHTEHCUBHOCTU
LIYMOBBIX «(hOHOBBIX» 3BYKOB.

‘O4gBUIHO, UTO HA YPOBHE HEPBHBIX IAHIIMEB KOHTPACTUPYIOTCS Bpe-
MEHHEIE Y30PHh! 3BYKOBLIX CTUMYJIOB IO UHTEHCUBHOCTH, YacTOTE TIOBTO-
PEHMSI MOCBLIOK U CEpUil, HaNpaBleHHOCTH. [10-BUAMMOMY, HIMEHHO 3/1eCh
MPOUCXOLAT PasIMYCHUE U OTIO3HAHKE UX BUAOROM crielupuuHocTy. On-
HOBPEMEHHO MAET QUILTpAlMS ITOCTOPOHHHUX WIYMOB M roMeX. B KoHue
KOHLIOB aCCOLIMAaTMBHbIE HEVPOHBI IPYAHBIX IAHIIMEB [IEpefaloT coobLLe-
HUSL B BRICLLIAE HEPBHBIE LIEHTPRI CIIYXOBOIO aHATN3aTOPa, PACIIONOKEHHO-
T0 B HAAMJIOTOYHOM [aHIJINY.

CrenoBaTesibHO, 06pab0oTKa BOCIIPUHSTON aKycTU4ecKol uHpopma-
LM TIPOXOJIMT 10 MEHbBIIEH Mepe B TPH 3Taria: Ha YPOBHE CEHCOPHBIX Hel-
POHOB peLenTopa, Ha YPOBHE acCOLUATUBHLIX HEHPOHOB IPYAHLIX MaHT-
JIMEeB U, HAKOHELl, B FOJIOBHOM MO3re, TAe IIPOJOKAIOTCS OTIO3HAHME U
JTOKAIM3aLMS UCTOUHMKA 3BYKa M GOPMMPYETCS LIEJOCTHBIH 00pa3 pas-
IPOKUTENS. :

B pa3sHOroysiocoM Xope HaceKOMBIX, IITHL K aM(MUOM, cpeny LuenecTa
JIMCTBEB Y TPAB CAMKU KY3HEUMKOB Pofa [sophya He CBIIAT NeceH CBepY-
KOB, HO OTBEYAIOT Ha KaXk[IyI0 3BYKOBYIO ITOCBLIKY CaMIIOB CBOEIO BULA
OIHMM-IBYMS XapaKTepHBIMU LIeNuKamy. Hepelko K ComupyloeMy caMm-
LIy IIPUCOEIMHSIIOTCS APYTHe, ITOAUUHSIS €ro TIeCHIM PUTMHUYECKUI pUCy-
HOK CBOMX TpeJIeid.

Tepmopeneruus # rarpopenenyust. Bmuss Ha MeTaGonuyeckKue npouec-
ChI, OCMOTHYECKIE CBOMCTRA LIMTOTLIA3MBI, CBOMCTBA MeMOpaH U pacTBO-
POB, U3MEHEHMS] TEMIIEPATYPBL U BIAKHOCTU MOIUIU ObI PETUCTPUPOBATLCH
OpraHU3MOM HEIOCPEACTBEHHO KaK U3MEHEeHMU I BCeX STUX IIPOLIECCOB U
cBOMCTB. bonee Toro, mpoBeneHue UMITYIbCOB BO3OYKACHMS 110 HEpBaM U
CHHATICAM Y CITIOHTAHHAS AKTUBHOCTh HEMPOHOB TAKKe ITONBEPXKEHbI BIIV-
STHUSIM TEMIIePaTyPhl M BIAXKHOCTH, HO He KaK pellelITOPHBIX CTUMYJIOB, a
KaK 3KONOTMYECKHX (PAKTOPOB, CPABHUMEIX I10 3HAYECHUIO U XapaKTepy
JEeMCTBUS C BIIMSHUEM KOpMa, IIOJ0BOrO NapTHEpa MM XULIHKUKA.

Bpsim iv eCTh COMHEHMSI B TOM, UYTO MOMEHTANbHAA peakus Ha H3Me-
HEHUS TeMIIepaTyphl U BIAXHOCTH 10 CPABHEHUIO € UX PerucTpaluei ye-
pPe3 U3MEHEHUS B METab0IUUECKUX IIpoLieccaX OMONIOTMIECKU LIENIEC000-
pasHa. MHEIMU cioBaMyl, BOILEAIIEMY B OTOHb WJIM B BOAY CIIOCOOHOCTh
JIMLIB K OTIOCPEIOBAHHOMY BOCIIPUSATHIO TAKOTO poja ¢GakTopoB MOIvia Opl
0OOMTHUCH CITUIIKOM AOPOTO. -

BMecre ¢ TeM He HCKITIOYEHB! BOBMOXHEIE BIVISTHUS BIAKHOCTY U TeM-
nepaTypel Ha pelelTOpHLIe MeMOpaHbl CEHCOPHBIX HEPOHOB MEXaHO-
WM XeMOpeLeNITOpoB. Bo BcAKOM cyyae, HACEKOMBIE UMEIOT CTIeLaiu-
3MPOBaHHbIE TEPMO- 1 TMIPOPELIENTOPBL

TpuXouIHbIe CEHCUIUIBI Ha aHTeHHaX TapakaHa Periplaneta americana
L. pearupyioT IATUKPaTHBIM YBEIMYEHUEM YACTOTHI UMILYJIbCOB Ha IIOHU-
XeHue TeMIepatTyphl Ha 1 °C. [IpeccHpOBaHHBIE ITYEbl PA3TMUaIOT TEMIIe-
paTypy IocelaeMbIX CyGCTPAaTOB ¢ TOUHOCTEIO 1o 2 °C. Mx hazoToHMUec-
KUe pelenTopbl UMEIOT BUJ KOPOTKUX BOJIOCKOB, ITIOI'PYKEHHBIX B KyTH-
KYNny (LeTOKOHWYECKHe CEHCUILIBL), M BO3OYKIAIOTCA IIPU ITOHVKEHNT

131



TemIieparypbl. ONHAKO CXONHBIE CEHCUIUTBI Ha aHTEHHAaX XJIEOHOTO0 XyKa-
KY3bKM Anisoplia austriaca L. reHepupyIOT (Ha3oBble 3Bl UMITYJILCOB
JIVILG C MOBBIIIEHNEM TEMIIEPATYpPhI, KaK, BIIPOYEM, U TePMOPELIEIITOPHI
xyiora Oncopeltus fasciatus L. Ha 3ToM 0CHOBaHMY KX UMEHYIOT TEILIOBBI-
MU B OTJIMYME OT XOJIOJOBLIX PELIENTOPOB ITUEJbl U TapaKaHa.

Oco0011 YyBCTBUTENBHOCTHIO OTIMYAIOTCA LIETOKOHMYECKUE CEHCUILIBI
Ha KOHYMKAaX aHTeHH KoMapa Aedes aegypti L. Pacrionarasd HelipoHaMu
0060MX TUIIOB, OHY T€HEPUPYIOT (ha30BbIe OTBETHI [TPH U3MEHEHUH TEMITIE-
patypsl Ha 0,05 °C; TIpy 3TOM BO30YXIEHME TEIUIOBOIO HEMPOHA TOPMO3UT
AKTMBHOCTb XOJIONOBOTO ¥ Ha060pOoT. OMHAKO OHM HE pearupyoT Ha uc-
TOYHUK UH(PPaKpacHOro U3YUeHHs, BOCIIPUHUMAS JTULIb KOHBEKIIMOH-
HOE TEIUIO —3HEPr1IO MOJIEKY HarpeToro Bo3nyxa. '

YianeHue aHTeHH Y MHOTMX HACEKOMBIX M PETUCTpaLvA IIOTEHLIMATIOB
nettctBus (IT[1) HeMpOHOB HEKOTOPHIX YELIYEKPBUILIX IO3BOJISAIOT IPH-
3HATh PELIENITOPaMK BIKHOCTH TOHKOCTEHHBIE Oa3MKOHUYECKIE CEHCUIT-
nel. TlocnegHue OTIMYAIOTCS OT TPUXOUIAHBIX CEHCWLT TEM, UTO UMEIOT
BUJl KOPOTKUX KOHYCOB C 3aKPYIIEHHBIMU BepILMHAMU. B OTBET Ha cTpyio
BJI&XKHOTO BO3IYXa OHU FEHEPUPYIOT UMITYJIBChI, KOTOPHIE, OAHAKO, TOP-
MO3STCSI CYXUM BO3IyXoM. CXOIHbIE peakllMi OTMEYEHBI B HEKOTOPEIX
HelpoHaX MexaHOPEeLeNITOPOB KPOBOCOCYILUX KIIOTIOB PORoB Triatorna n
Rhodnius, Ho nuddepeHUMPOBaTh UX OT BO3MOXHBIX BIMSHUM BIaKHOC-
TH Ha MeXaHU4eckue (pUsryeckue) CBONCTBA BCITOMOraTeNbHEBIX CTPYK-
TYP He IIPeACTaBIAETCS BO3ZMOXHEIM.

Xemopeuenuus. Bocrpuarye XuMUYeCKX CTYMY/IOB IIPEAIIONaraeT yc-
JIOBHOE TIPOTUBOIIOCTABIEHUE AUCTAHTHOM U KOHTAKTHOM XeMOPELIEITLHH.
B nepBoM ciyyae CTUMYISTOpPAMU CIIYXAT JIeTyUue COeIUHEHUs, BO BTO-
POM — PacTBOPBI ATHX COEIMHEHUH.

B 0boux ciryyasx MCTOUHUKOM CTUMYJIa CITXXUT ITOTEH[MATbHAS SHEP-
[Us B3aUMHOTO NIPUTSDKEHUS U OTTAIKUBAHUS DJIeMEHTapHbBIX YACTULL Ha
PELIENITOPHBIX MeMOpaHax. Bmecte ¢ TeM o4eBUIHBIE PA3TUYUS B A6COP6-
LMY Ta30B U KUIKOCTEH OIpeleNII0T CBoeobpa3ye BCIIOMOTaTEIbHBIX
CTPYKTYD, OOCIIY:KMBAIOLIMX TOJCTOCTEHHbIE BKYCOBBIE M TOHKOCTEHHEIE
000HATENbHBIE CeHCWLTHI (puc. 123). Hepenko u Te u nqpyrue UMeIoT 06-
JIMK TPUXOUIHBIX, Oa3MKOHUYECKUX U CTUJIOKOHUYECKUX CEHCUIUI, HO
I1epBhIe, KaK MIPaBIIO, HECYT OJHY BEPLIMHHYIO ITOPY, BTOPhIE — MHOXKe-
CTBO I10D ITO BCEH ITOBEPXHOCTH PELEIITOPA.

KoHTaKkTHbIe XeMOpeLenTopbl H BKYCOBOIi ananm3aTop. ToICTOCTEHHbIE
BKYCOBBIE CEHCHJLIBI Yalle BCEro COCPENOTOYEHEI Ha POTOBBIX IIPUIATKAX
M Ha JIaTlKax HaCeKOMBIX, pexXe — Ha UX aHTeHHax U sifueknane. OGhIYHO
MM COITYTCTBYIOT 3—35 (pexxe — 10 S0) HelipOHOB ¢ JeHIPUTAMU, JOCTUIA-
IOLUMMHU BEPLIMHHOM ITOPhI, KOTOpas CIIOCOOHA 3aMBIKATHCS TIPY MEXaHHU-
YECKUX Pa3fpaxKeHHUsIX.

HecMotps Ha CpaBHUTETEHO HEGOJTBILIOE YMCIIO CEHCOPHBIX SIEMEHTOB,
BKYCOBBIE peakLUX Y IIPEATIOYTEHUS HACEKOMEBIX JATeKO He OMHO3HAYHEL.
Hanpumep, B TpeXHEAPOHHBIX JIaGe IAPHbIX CEHCUIUIAaX MYXH Phormia
regina Mg. KaxIpIit HEJIPOH BBIIOJIHSET OINpelieeHHbIE Y CIIELMpUUECKIE
GYHKLIVN: OIVH U3 HUX CIYXKUT MEXaHOPELIEIITOPOM, & JIBa JPYruX Jud-
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Puc. 123. Toncrocrennas (4) W Tonkocrennas (5) cencunia
Hacekomeix (o Gillot, 1980):

1~ CCHCOPHBIE HEUPOHBI; 2 — KYTHKYA; 3~ NOpbl

(depeHMpoBaHel Ha coieBol (L-HepoH) u caxapHyblii (S-Heiipor). B 6o-
Jiee CIIOXHBIX YeThIPeXHEUPOHHLIX CEHCUANaX Hapsily ¢ HUMM IIPHCYT-
cTBYeT W-HEelpOoH, paznpakaeMblil IUCTHIUTMPOBAHHON BOLOIH.

CTUMYIISUNS S-HeHPOHa MPOBOUMPYET TIOOXUTENBHYIO MTULIEBYIO
peaKuyio, OCHOBAHHYIO Ha JabelisipHoM pediekce — pasBepThIBAHHM XO-
00TKa TIpY KOHTAKTaX BKYCOBBIX PELIEIITOPOR JAIKHY C ITPHBIEKAOIIUM
TIMILEBBIM cybeTpatoM. [1pu pasapaykerviv L-HelipoHa MuieBas peaxiius
TOPMO3UTCS U HACEKOMOE CTPEMUTCSI IOKUHYTE cyoeTpat. Ilpu aToM yac-
TOTa FEHEPUPYEMBIX MMITYJIECOB NIPOTIOPLIMOHANIBEHA CHIIE BO3NEUCTRBUS, TO
€CTh KOHLIEHTPALIMKA PACTBOPOB CaXapoRB WITU CONEH.

OtiMyasich BecbMa HU3KOM CIIOHTAHHON aKTUBHOCTBIO (1 —4 UMITYITb-
ca B CEKYHIY), 06a HeltpoHa 06J1agat0oT TOPMO3SIIITUMY BO3NEMCTBUSAMMU:
p%f)ﬂanCHI/Iﬂ COJIEBOTO PELIENITOPA TOPMO3IT aKTUBHOCTh CAXapHOTO U Ha-
0060poT.

TaxuM 06pasoM, HePOHE! KOHTAKTHBIX XeMOPEUENITOPOB HACEKOMBIX
TIO3BOJISIIOT pa3iuyaTh [IPUBIEKAIOILME ¥ OTBEPraeMble BEILECTBA U GOTee
IpobHo tuddepeHIUPOoBaTh UX 110 KOHUEHTPALMAM U CBOMCTBAM.

Wudopmatius, nocTymnaoias B HepBHbIE HEHTPbI aHATH3aTOPA, IO~
BepraeTcs JajabHeHel o6paboTke, U BOZHUKAIOUIME Ha €& OCHOBE BKYCO-
Bble peaki[MM BecbMa pasHoobpasHel. Hacekomele nuddepeHIMpyIOT He-
ThIpE MEPBUUHLIX BKYCOBEIX KAUECTBa, pasiuyas clagKoe, CoNeHoe, Kuc-
JI0€ Y TOPHKOE, HEe YCTyIIas YeJloBeKy 10 YyBCTBUTENHLHOCTH K HUM. Ha-
TIpUMeD, YeIOBEK PA3NIMJAeT caxap B KOHIeHTpauuu 2-10~2 Monb/1, a
myensl U 6aGouxa-agmupal (Pyrameis atalanta 1.) — B KOHLUEHTpALIUK
6-10~2 11 10~1—10~2 MOJIB/N COOTBETCTBEHHO.

OpHaxo TPy AIUTENBHOM BO3IEPKAaHUM OT caxapoB Habouka-aaMupa
CTI0COBHa CHU3UT TTOPOT YyBCTBUTENLHOCTH 10 81073 Monb/1. Haceko-
MBIE OTJIMYAIOTCS CBoeoGpasueM BKycoB. Harpumep, 6e3BKycHas A
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Y€ JJAKTO3a 0Ka3alach YMEPEHHO CIanKo MU ryceHul] 6aboyek, Boc-
TIPUHUMAIOLLIMX C NIULLIEH CYyIeCTBEHHO MEHbLIee KOJMYECTBO CaXxapoB.

B oTHOUIEHUU coNelf HACEKOMBIM CBOMCTBEHHEI NTOJIOKUTENbHbBIE TTH-
IIEBBIE peaklMY JMILb Ha MaJIble KOHLIEHTpalMU, HO HauboJiee «COJIEHbI»
U HUX XKaTuoHbel K, HauMmeHee — KaTHOHBI Li.

ITopory 4yBCTBUTENLHOCTH ITYEN K KUCIIBIM BellecTBaM — 1073 MoJb/t.
B oTHoI1LIEHMHM HETIEPEHOCHMO FOPhKMX PACTBOPOB XUHKHA, ALETHIICAXapOo-
3b1 ¥ HACTOEB I10JIbIHU HaCEKOMBbIE MAJIOUYBCTBUTELHEI.

HacexoMple BOCIPUHUMAIOT BKYC IUCTWJUIMPOBAHHOM BOJIBI, KOTOpasi
IUISL yesloBeKa O6e3BKYCHA; HEPEIKO OHM OOHAPYXUBAIOT CTPaHHOE TNpU-
CTpacTHe K simaMm (cM. ¢. 78). Hammpumep, muraroiuiics Ha 38epoboe JIMCTO-
ell Chrysolina Sp. UMEET CIIeLIMaJIbHBIM pelenITOp, BO3OYKIAEMbIi TONBKO
XapaKTEePHBIM IS 3TOTO PACTEHUS aJIKUIOMIOM — IUITEPU3ULIOM.

JIyCcTAHTHBIE XeMOpelenTopbl H 000HATEIbHLIN ananu3aTop. luctaur-
HbIe XeMOPELEIITOPhI, KaK MPaBUJI0, COCPENOTOYEHBl HA AHTEHHAX; OOBIY-
HO UX 60JIBLIE, YeM KOHTAKTHBIX (1o 60 000 y caM1LioB 6abouku Antheraea
polyphemus L.), HO Bce e HaCEKOMbIE 3HAUUTENBHO YCTYITAIOT I10 3TOM
TIOKa3aTeNI0 MIeKonuTainuM. Hanpumep, y Kponuka umeercs no 10
0J1baKTOPHBIX HEUPOHOB.

Cpeny IMCTaHTHBIX XeMOPEUEIITOPOB HACEKOMBIX HEPEIKHM TPUXOM I~
Hble, 6a3MKOHMYECKHUE, LIEIOKOHUYECKME, a TAKKe IUTAaKOMIHbBIE CEHCMII-
JIbl. Y OHMX BUIIOB OHU pacCesiHbI 110 BCEH IOBEPXHOCTU aHTEHH, Y Ipy-
TMX — OOBEAMHEHB] TPYIIaMy MO [TOKPOBAMU B CJIOXHBIE OpraHbl 060-
HSTHUSL.

OBGOHSTENbHbIE CEHCUJUIBL OOBIYHO OTIMYAIOTCS MHOTOUMCIEHHBIMU
nopamu, 3arojHeHHbIMU 10—20 TpybouKaMu, ¢ KOTOPhIMU CBSI3aHbI BET-
BSILLIMECS OTPOCTKHM JeHAPUTOB. HasHayeHue 5Toi opoBO-TPyOUaTOM CH-
CTEMBI, BUOMMO, COCTOMT B aKTMBHOI aGCOPOLIMM U TPAHCIIOPTUPOBKE MO~
JIEKYJT O1b(haKTOPHBIX pasapaXkuTesieil K peLieNTOPHBIM MEMOpaHaM.

IToka ocraeTcsl HesICHBIM, KAKMM 00pa3oM HEMHOTHE MOJIEKYJIbI JIETY-
YUX COeMHEeHUH ((PepOMOHOB), MONaNast Ha AHTEHHY, JOCTUTAIOT peLiell-
TOPOB Y BCTYIIAlOT ¢ HUMHM BO B3auMojeicTBre. HesiceH U XxapakTep 310-
ro B3aumMozeicTaus. [1o BecbMa MONMYASIPHOM B CBOE BpeMsI CTEPEOXUMH-
YecKoli TeopUM 0OOHAHMS 0bNIafarolIye oIpee/leHHOM IPOCTPaHCTBEH -
HOM KOH(UTypaLei MOJIEKYJIBI OCeal0T Ha PELENITOPHYIO MEMOpPaHy, B
KOTOPO# MMEIOTCS COOTBETCTBYIOLLME STOM KOHMUTYPALUM YIACTKH —
IyHKU. Ha cMeHy oTolt OpUTrMHAJIBHOM, HO TUIOXO COrNIacyloLieics ¢
(axTamy TUIoTe3e GbUIa BEIIBMHYTA BUOPAIIMOHHAS TEOPHS, CBSA3BIBAIO-
11asl CIIOCOOHOCTh Pa3IMyaTh 3arraxy ¢ BOCIIPHSITHEM KoleGaHuil MoJie-
KYJI, KOTOpbIE PErUCTPUPYIOTCS 10 CIIeKTpaM IIOITOLIEeHUST B UH(ppa-
KpacHoii obyacTd. OgHaKo IIpY 3aMELUEHNY BOIOPOIa TPUTHEM B MOJIE-
KyJlax 0COG0 IpUBJIEKaTeJIbHbIX BEILECTB OHU ITO-IIPEXHEMY OXOTHO
BOCITPMHUMAJIMCh HACEKOMBIMU, HECMOTPS Ha PEe3K0e U3MEHEHME CIIeKT-
POB ITOTJIOIIEHUSL.

ToHKocTeHHbBIe 060HATENLHbIE CEHCUILTBI OGBIYHO COAEPXKAT I10 He-
CKOJIbKY HEIPOHOB; M3peKa UX YMcIio nocturaet 40—60; mpy 3ToM OHU
CHELUATTU3NPYIOTCA Ha BOCIIPUSTUM PAa3HBIX XUMUYECKHMX COEIUMHEHMIA.
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B oTBeT Ha 0BOHATENbHBIE CTUMYJIBI HEHPOHBI TEHEPUPYIOT MMITYJIBCHI,
YACTOTHI KOTOPBIX 3aBUCAT HE TOJBKO OT KOHUESHTPALMY BELECTB, HO U OT
UX ITPYBIEKATENBHOCTH IJIST HACEKOMBIX.

OOGBIYHO IPX MOBBILUEHUM KOHUEHTPALMM HPUBIEKAIOUINX COSNTUHE-
HUHI YaCTOTBI UMITYJILCOB YBEIUUMBAIOTCS, 4 BO3PACTAHUE KOHLIEHTPALMI
OTBEPraeMbIX BEIIECTB [TPUBOIUT K €€ CHUXKEHMIO.

Taxum 06pa3soM, Ha YPOBHE AUCTAHTHBIX XeMOPELETITOPOB [IPOUCXOAUT
repBuYHas JuddepeHunalys pasapaxuTeneil, 4eMy B HeMaJloif cTeneHu
COZIEWCTBYIOT [IBa TUITAa CEHCOPHBIX HEMPOHOB: TeHEPATUCTRL U CIIeLIMANMC-
Thl. [1epBble U3 HUX OTBEYAIOT HA LIMPOKUIT HAGOP PA3HLIX JIETYYUX CO-
enMHeHU|, HO MaJIOUYBCTBUTENIbHb], BTOPBIE PEATMPYIOT Ha OHO WIXA He-~
CKOJIBKO GJIM3KHMX COEIUHEHUI 1 OTIIMYAIOTCS ITOBBIIEHHON YYBCTBU-
TelbHOCTEI0. Hanpumep, y Xyka-meprBoena Necrophorus sp. HEAPOHEI
BTOTO THIIa OOECTIEYMBAIOT PETUCTPALMIO TPYITHOTO 3al1aXa ¢ PACCTOSHMS
10 90 M, y caMUOB wenKonpsiaa Bombyx mori L. OHM I103BOJISIOT PA3NIU-
Yare [TOJOBOM aTTPaKTaHT CaMOK — GOMOUKON B KOHLeHTpaluK 100 Mo-
Jexyn Ha 1 em?. [Ipy 9TOM WISl pasipaskeHUst OXHOro HelpoHa-CIIeLIHAH-
CTa I0CTaTOYHO OTHON MONEKYJIbI, a IJIS TeHEePALIMK BO3GYKIEHUS — He
MeHee 1 MOJIEKYNIBI B CEKYHY B pacueTe Ha JIOBEPXHOCTh 00eUX aHTeHH.
[To o6pasHoMy 3ameuaHuio XK. A. @abpa, BOZMOXKHOCTE pELENLUM caM-~
1LOM IpY1IIeBO caTypHHMM 3araxa caMKH ¢ paccTosHus 5—10 xM (pexopa-
HEIH cIlyyalt) MOXHO CPaBHUTS C ITOIBITKON OKpacKTh BOARI 03epa OILHOMI
Karuvie XpacuTesst KapMUHa.

Crouib (haHTaCTUYHAS YyBCTBUTENEHOCTS HACEKOMBIX K CrieLinuyec-
KMM 3ariaxaM IpearoiaraeT o4eHb CTporyo IM(pQepeHnanuIo onbdak-
TOPHBIX CTUMYJIOB. AKCOHBI COOTBETCTBYIOLIUX CEHCOPHBIX HEHPOHOB I1e-
PEBOIAT HEPBHBIE UMITYILCH] B 0OOHATENBHBIE LKONH AeHTOLEepeOpyMa He-
[IOCPENCTBEHHO, 6€3 CHHAITUYECKUX ITepekioueHuit. [To-BuauMomy, cy-
LUECTBOBAHNE M30JUPOBAHHAIX MIyTEU 111 NPOBEACHUS BO3OYXKIEHUS OT
HelpoHa-CIIeIMaTMCTa K ACCOLIMATUBHBIM LEHTPAM COOTBETCTBYET 0COG0-
My OMOJIOrMYeCKOMY Ha3HAYeHUIO OJb(DaKTOPHBIX CTUMYIIOB.

Mexny TeM T10 ITOpOry YYBCTBUTENBHOCTH K HEKOTOPBIM 3aIaxam
HACEKOMBIX MOXHO CPaBHUTL ¢ YeJloBeKoM. Tak, myxa Phormia regina
Mg. apbl aMMHaKa YyBCTBYET B KOHLIEHTpauuu 2106 Monb/1 1 ryena
BOCIIPMHMMAET OTBPATUTENbHO NaXHYUIMHA CKAaTOJM B KOHLEHTpaLUun
2,3-10~8 mosb/n1. V3 npemiaraemoro ryesie Habopa 1816 mapHsIX cove-
TaHMH 3aI1aX0B OHa IIPU COOTBETCTBYIOLIEH IpecCUPOBKE C YCIIEXOM
pasnuyaeT IMOYTY Bce M3 Hux (95,5 %).

Taxkum 06pa3oM, HaCeKOMbIE Pa3NUYalOT pa3HOOOPa3HEeUILIME 3araxHy,
CPeIy KOTOPHIX ONHM IIPUHAMIEXAT U3NIOOIEHHOMY KOpMY, IpyTrie —
cybcTpaTaM UL OTKIIagKK UL, TPETHH — OPUEHTHPAM THE3[, ML CEMbH.
Cpeau HUX MOXHO BBIIEIUTE 3aI1axy CIel0B QypaxXUpYIOIIMX TEPMUTOB
WJIX MYpPaBLEB, TPEBOTHU, MOTEHLMANBHOIO [10JI0OBOTO NTapTHEpa U U3JaBae-
MbI%é’IHeJIMHOﬁ MAaTKO! IJISI TOPMOXEHUS PA3BUTUSA SMUHUKOB ¥ pabodux
ocobeil.

®oTopenenmuus. B ocHOBe CBETOPA3IIMYEHUST JIEXUT PETUCTPAIIUS CEH-
COPHBIM HelipoHOM (DOTOU30MEPU3ALIUY 3PUTEIBHOIO NUIMEHTa — PO-
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JorcuHa. [Ton Bo3necTBYEM MOMIOILIEHHOIO KBaHTa CBeTa OH I1peobpasy-
€TCSl B U30MEP — METapONOINICUH, KOTOPhIM, BOCCTAHABIMBASICh B POIOII-
CHH, obecIieyrBaeT MHOTOKPATHOE ITIOBTOPEHUE SJIEMEHTApHBIX 3pUTESb-
HBIX aKTOB.

JL1s1 BOCTIpMATYS 3pUTENBbHBIX CTUMYJIOB HACEKOMBIE PACIToNiararoT co-
BepIIEHHBIMM (HOTOPELIEIITOPAMU — OMMATHIVAMU, CIPYIIITMPOBAaHHBIMKU
B CJIOXKHBIE (DaceTOYHBIE Ta3a, JOP3AIbHBIMM [1a3KaMy M CBOMCTBEHHBI-
MU JMYMHKaM cTeMMaMu. B oMmMaTuony Hapsany ¢ 4—12 yHUTIOJSAPHBIMU
HellpOHaMH, Ha3bIBaeMbIMU 3[€Ch PETUHYJIAPHBIMYU KIIETKAMU, BbIIEJISI-
10TCS BCIIOMOIaTe IbHEIE CTPYKTYPBI PELIETITOPA — CBETOIPEIOMIISIOIINIA
aIapar M anmnapar [MMTMeHTHOM u3onauuy. T1epBhlit U3 HUX 06pa3oBaH
IIEeCTUTPAHHOM KYTUKYJISIPHOW JTMH30M POrOBULEI, WIK XPYCTATMKOM
(haceTkoit), U neXaLIMMU NTO1 HEHN YETHIPHMS 3¢MITEPOBBIMU KIIETKAMM,
(HOOPMUPYIOIIMMU KPUCTAIMYECKUI KOHYC. CHapyXu Kaxas paceTka
POTOBULIBI ITOKPBITA CETHIO MENBYANILMX 6YropKoB. CHIXasl OTpaXeHue
CBETa M TEM CaMBIM ITOBBILIASI TPO3PAYHOCTD XPYCTANNKA, 3Ta TOHYaLLIasg
CeThb, BUIOMMasl JMIUb ITOJ 3JEKTPOHHBIM MUKDPOCKOIIOM, TIPULAET EMY
CBOJICTBA MTPOCBETIEHHOM ONTUKY M YCTPaHSIET OJIECK IIOBEPXHOCTH IJIa3a.
KiteTKy KpUCTA/TMIECKOTO KOHyca IIPOBOIAT B INTyOb OMMATUIMSA TOHKME
HUTY CBETOBOZOB, YTO MPUIAET CBETOIIPEIOMIIAIOLLIEMY allllapaTy IJla3 Ha-
CEKOMBIX JOCTOMHCTBA COBPEMEHHBIX OIITHUECKMX ITPUOOPOB.

CoKycHpOoBaHHbBIE COOMPATEILHBIMU JIMH3AMU U TIPOXOASALIME 10
CBETOBOJAM JIYYM CBETA JOCTUTAIOT PACIIONIOXEHHBIX B IJIyOMHE pETUHY-
JIIPHBIX KJIeTOK. [pyNIUpysich BOKPYT ONTUYECKOH OCHU, KaK JNOJBKU
aneNbCHHAa, 5TU CBETOYYBCTBUTEIbHBIE HEHPOHBI 00pa3yloT HallpaBJeH-
HbIE K LEHTPY MUKPOBWLIY — TOHYaM1IMe MUKPOTPYOOUKY, CllaratoLme-
¢ B pabnomMep. IMEHHO 30ech COBEPILIAIOTCS DIIEMEHTAPHBIE aKThl CBETO-
pasiyeHus. B MUKpOBMILTaX KaXKI0ro pabloMepa, TO ECThb OITUYECKU aK-
TUBHO YacTH CBETOYYBCTBUTEILHOIO HEMpoHa, cofepxurces 1o 107 Mose-
KYJI 3pUTEIbHOTO MUrMeHTa. PaGIoMephl KaX 0l peTUHYISIPHOM KIETKHA
JIMO0 OOBETMHSIOTCS APYT C APYTOM B 3aMKHYTHIA pabIoM, JTUO0, HallpU-
Mep Y MyX, COXpaHssl 060CO6IeHHOCTh, BRICTPaUBaIOTCS T10 CTEHKaM LeH-
TPaJIBHOM MOJIOCTU OTKPHITOTO pabaoma (%nc. 124).
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TBIPEX UPUCOBBIX KJIETOK M YaCTO
€l1le HeCKOJbKO PETUHAIBHBIX ITHUT-
MEHTHBIX KJIETOK. B ux uurtoruas-
M€ paccesiHbl TeMHBIE KPACHOBAThIE
IPaHyJbl OMMOXPOMOB, TIOIJIOLLAIO-
LIMe TIOYTH BCE JNYYU BHIUMOTO
CcBeTa, KpOMe KpacHBIX, U OoJee
CBETJIble TPaHYJIbl IITEPUHOB, I10-
Puc. 124. 3aMKHYTbli (4) M OTKpPBITHI rJIoLIamlIye  yiapTpaduoaeToBbie

abIoM y HacekoMbIx (mo Masoxm-
(B) pabion y macexowix (1o | syuu. O6pasys CBETOHENPOHHMLIAE-

KOpHEAeHHHe  ((DOpMMPYIOIIHS

.

XPYCTANMK) KJIETKH, HE MEeHee 4e-
4

A
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MBI YEXOJI BOKPYT CBETOUYBCTBUTE/ILHEIX 3JIEMEHTOB IJl1a3a Y JHEBHBIX
HACEKOMBbIX, 3TH KJIETKM Y CyMepeYHbIX 1 HOUHBIX GOPM CITOCOGHB! KOH-
LIEHTPYPOBAThL TPAHYJIBI ITMIMEHTa GJIM3 XpYCTAINKa, OTKPEIBas PabIoM
PETHHYJISIPHBIX KJIETOK IS 3aCBETKY OOKOBBIMMU JTy9aMM COCEIHIX OMMa-
iareB. Coxpallast OCTPOTY BOCIIPUSITHSI, 9TO SIBIEHME (DETUHOMOTOpHAS
peaKlMs) MHOTOKPATHO yBEJIMYMBaeT CBETOCKILY [Viasa. [1pu Hu3Ko# oc-
BElIIEHHOCTH, B CyMepKax, TaKoe ITOBLIIEHUE CBETOCKIIBI OUEHD BaXXHO.
O[HAaKO Ka4eCTBO M300paKeHMSI, CO31aBaeMOro OIITHYECKUMU CTPYKTypa-
MM, He ¥MeeT GOJIBLIOTrO 3HaYeHMs, TaK KaK 0603peBaeMblil HACEKOMBIMU
OOBEKT BOCTIPMHUMAETCS. KAXKIBIM OMMAaTHIMEM 110 OTIENBbHOCTH, KakK MO-
3a4Ka ISITEH pa3HOM SIpKOCTH.

B COOTBETCTBMM C OTMEYEHHBIMU Pa3TMIMSIMU CBOMCTB M Habopa Iur-
MEHTHEIX KJIETOK MOXHO ITPOTUBOIIOCTaBUTH alllIO3ULIIOHHBIM IJIa3aM
JHEBHBIX (OPM CYTIEPITOZULIMOHHEIE CyMEPEYHBIX M HOYHBIX HACEKOMBIX.

Pasyinyasick, KpoMe TOTo, JIMHOM pabooMOB, 3TH JIBa TUIIA IJ1a3 Ipel-
TIOAraloT JM60 CIoXeHUe (ArO3UUII0) BOCIIPUHMMAEMOro U300paxe-
HUYS U3 OTAENBHBIX YJIaBIMBAEMBIX OMMATUIMEM IIATEH, MO0 HATOXEHHE
(CYTIepIIO3ULMIO) ATHX IIATEH APYT Ha Apyra. CIIoco6HOCT MUIMEHTHBIX
KJIETOK CYTIEPIIO3MLMOHHOIO OMMATUIMS PaCcCPeNOTOYMBATECS MO BCEH
IUTMHE pabroMa IIPUBOIUT ero B GYHKUMOHAIBHO AIIIO3MIMOHHOE COCTO-
siHUe (pyc. 125), 4TO IPOMCXONMT BCSIKMIA pa3 Ipy M3OBITKE OCBEILEHUS
nHeM. PaccpenoToueHye IMUTMeHTa 3aBepllaeTcs B CYMTAaHHBIE MUHYTEI,
TOIIA KaK UTS TIPUCIIOCOBIIEHMS T1a3a K HOUHOMY BUIEHMIO TpeOyeTCst OT
10 1o 50 MuH.

V IBYKPBUIBIX, OTIMYAIOLIMXCS. OTKPBITHIM pabIoOMOM, OpHeHTalus OT-
IeNbHBIX PaGIOMEPOB OMMATHIMSA TAKOBA, YTO BCE OHU «CMOTPST» B pas-
Hble TOYKHM MPOCTPAHCTBA, OOHAKO Te Xe CaMble TOYKM BOCIIPMHUMAIOTCS
JIIECTBIO pabIoMepaMy, MPUHATEKALIMMY Pa3HbIM OMMaTUIVSIM. VIHHep-
BUDYIOLIME KX BOJIOKHA CXOIATCS B OJHOM HEPBHOM LIEHTPE, ITO3TOMY
CUTHAJTbL PETUHYISIPHBIX KJIETOK PasHbIX OMMATH-
IIMeB CYMMUPYIOTCS B ONITUYECKMX JOJISIX IIPOTO-
uepebpyMa. TakiuM 06pa3oM, COXpaHsIA IIPeUMy-
LUeCTBa alllTo3ULIMOHHOr0 BULEHMS, HEXpOCYITep-
MO3UUMOHHBIE [V1a3a MyX 001afaloT ITOBLILIEHHOM!
cBeTocWI0i. OIHAKO 10 CPaBHEHMIO C CYIIEPIIO3H~
LIMOHHBLIMM IIa3aMU HOYHBIX 6a60YeK, CBETOCUIA
KOTOPBIX IMPEBOCXOIUT aHATIOTUYHBI TI0Ka3aTeb
arro3UIMOHHBIX I1a3 B IECATKY ¥ COTHHU THICIY
pa3, HelpOCyIIEPITO3ULIMOHHEIE I/1a3a Topasio Me-
Hee YyBCTBUTEJbHbI B CyMepKaX WIM HOYBIO.

Puc. 125. Ctpoenne anmo3suUHOHHOro (4) M CyNepnosHuy-
onnoro (B) oMMaTHIueB y HaceKoMbix (mo Maszoxumy-
IlopmusixoBy, 1977):

] — aKCOHBI 3PUTENBHBIX KIIETOK; 2— PETUHYJAPHBIE KIETKH; 3 — po-
rOBHLA; 4 — KPUCTAJUTHIECKUN KOHYC; 5 — IUIMEHTHbIE KIETKH; 6—
CBeTOBON; 7— pabioM




I'nasa THeBHBIX POPM HACEKOMBIX TAKXKe CTIOCOGHBI ITPUCIIOCAbIIU-
BATHCS K CYMEPEUHOMY OCBELUEHHIO, HO TOJIBKO 34 CUET HApYLUIEHUS paB-
HOBecHS (POTOM3OMEPH3AIUY 3PUTEIIBHOTO ITUIMEHTA U U3BMEHEHMS KO-
3QPULIMEHTOB MPENOMIICHUS PETUHYISIPHBIX KIIETOK.

IMpu nornmoleHuu pabroMepaMu (poTOHA CBETa OHM FEHEPUPYIOT MU~
HUATIOpHBIE UMITYJIBCHl, BUIUMO, CBSI3aHHBIE C BRIIEJIEHMEM MEIMaTOPOB
B PETUHYJISIPHBIE KIETKY, KOTOPBIE B OTBET Ha 3TO €HEPUPYIOT IOCTOSIH-
HO HapacTaJOIVi TOTEHLMAT IeMoNsIpU3aLiuy MeMOpaHsl. Takoro pona
6€3BIMITYJILCHBIE CUTHAIBI XapaKTePHAI AJIA CBETOUYBCTBUTENIBHBIX 3J1e-
MEHTOB, YTO OTJIMYaET KX OT CEHCOPHBIX HEWPOHOB APYIUX TUIIOB. JocTh-
rasl ONTUYECKUX JOJeit ImpoTolepeGpyMa, 3TU CUTHAJIBL [TEPEKITIOYat0TCs
Ha acCOLMATHBHbIE HEMPOHBI, CBA3BIBAIOLLME JAPYT C IPYTOM pa3HbIe [aHT-
JIMO3HBIE MACChL. 30eCh (CM. puC. 116) BBIIENSAIOTCA YETHIPE OT/ENA U He-
DBHbIE BOJIOKHA GOJBIIMHCTBA OMMATHIMEB CKPEILUMBAIOTCS B ONITMIECKON
TUIACTHHKE.

IIpy 3aMKHYTOM pabIoMe BOJIOKHA OOBENNHAIOT AKCOHBI PETUHYISIP-
HBIX KJIETOK OIHOTO OMMATHIMSA, TIPY OTKPLITOM pabIoMe — aKCOHBI pas-
HBIX OMMaTUIMEB, pabIoMepPHI KOTOPBIX UMEIOT COBITAJAIOLIYIO OPHEHTa-
uro0. BMmecTe ¢ TeM OTHeNbHbIE CEHCOpHBIE HeiPOHBI ITepelatoT BOCIIPU -
HUMaeMYI0 MHPOPMALIMIO cpa3y B MENYJUIAPHYIO IUTACTUHKY, CBA3AHHYIO
¢ OITUYECKOI! TITACTMHKON HEPBHBIMU BOJIOKHAMMU 3PUTEIBHOIO NepeKpe-
cta. JlanpHe1IMe IyTH ITPOBEIEHMS HEPBHOIO BO30OYXXIEHU €1LE HE UC-
CJIeJOBAHBI, HO ONTHYECKUE BOJIOKHA OTMEUEHB! U B LIEHTPaJIbHBIX 001ac-
TSIX ITpoTOlLIepeGpyMa, U B cTeOeIbYaThIX Telax.

Baxweitnme pabouyie 3MeMEHThI 3pUTEIBHBIX LEHTPOB — CIELIMATM3M -
POBaHHBIE HEHPOHEBI, KOTOPBIE IIPENCTABISIOT COO0M JETEKTOPBI, U30Upa-
TEJILHO PEearvpyroLMe Ha NapaMeTphl 3pUTEIIBHBIX CTUMYIIOB: MX pa3sMepBl,
(bopMy, OKpacKy U XapakTep IBIDKeHUs. HepelKo BBIIEIAIOTCS TOJBKO Te
U3 HUX, KOTOPBIE IBUXKYTCS B CTPOTO OIpPENeIEHHOM, IpeIrioYuTaeMoM
IUTS BOCTIPUSITHS HaTIpaBIeHUH. I BrDKylMecs KHauye TOPMO3AT UMITYbC-
HYIO aKTHBHOCTb M, TTIO-BUIMMOMY, He BOCTIPUHUMAIOTCS HACEKOMBIMM.

HauGoiee mpocThble AeTeKTOPEl — HEVPOHbI TPEBOIH, pearnpyiolye Ha
3aTeHeHye YacTH IVia3a Y JIIoObIe NepeMelleHUsT 00BeKTOB B I10JIE 3pEHMS.
[eHepyrpyeMBble UMY UMITYJILCHI 0GYCIOBIMBAIOT BKIIIOUEHUE pedIeKTop-
HOM peakuuu 6erctBa. HecKoIbKO ClioXHee OpraHU30BaHbl IETEKTOPHI
IIPU3HAKOB ITOJIOBOTO MapTHEpa WU HAITPaBJIeHHOCTH IBKXKEHUH, B yacT-
HOCTH JETEKTOP ABIKYIIETrocs IIATHA Y CTPEKO3, BKITIOYAIOLINH peakLyio
TIpeCIIeNOBaAHMSI.

CBoeobpaseH pedIeKTOPHBIM MeXaHU3M JlaTepalbHOI'O TOPMOXKEHMS,
TIPOSIBJISIONIMILCS B TOM, UTO aKTUBHOCTH OMMATHIMEB 3aBUCHUT HE TOJIBKO
OT CIIBI CTUMYJIA, HO Y OT aKTUBHOCTH COCEIHUX OMMAaTUAUEB. YCHIUBAd
IepeIans! B OCBEINEHHOCTH CO3EPLIaeMbIX OOBEKTOB, 5TU MEXaHU3MBI I10-
JIaBJISTIOT ONTHYECKH BpeIHBIE TIOCIEACTBUS ITepeKphIBaHUA [T0JIEH 3pEHNUS
COCEHUMU OMMATHAVSIMY, He TIPETITCTBYSI, OOHAKO, CTEPEOCKOIMUHOCTHA
BuAeHUs. OTMETHM, YTO CXOIHbBIE IIPUHLIMITEI peaIU30BaHbl B IEKOAUDY-
IOIIUX YCTPOUCTBaX PECTaBPaTOPOB U KPUMUHAIMCTOB, UCIIONb3YEMBIX
UL pacIiu@poBKY HeUeTKUX oTorpaduit.
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PacripesieieHue OMMaTHAMER 1O cepe CIIOXKHOTO IJ1a3a U UX YUC/TeH-
HOCTB, gocturaromas 12 000—17 000 y 6abouek u 10 000—28 000 y cTpe-
KO3, TpUIaeT 3peHUI0 HACEKOMBIX HEKOTODPEIE 0COBBIE CBOICTRA.

OyeBUIHO, YTO YeM OIIMKE CBELEHB! ONTUYECKUE OCH OMMATHIUER,
YyeM MeHbIIe MeXIY HUMM Yrol, TeM BBILIE OCTPOTA 3PEHUSA — CITOCO6-
HOCTB K Pa3JIMYEHUIO IBYX CONMKEHHBIX MeX 1y coBoll Touek. Y Haceko-
MBIX OHa B 3 pasa Bblllle, yeM y yesnoBeka (30 1 100 MKM COOTBETCTBEHHO),
HO BMECTe C TeM IIpU YAUTEHUH 00BeKTa OT [Jla3a OCTPOTA 3peHMST pe3KO
COKPalIaeTCsl — HaCeKOMbIe BITH30PYKH.

Kpome Toro, rmpu Majiefivx cMelieHUsIX 0GbEeKTa ero BOCTIPUATHE Cpa-
3y XKe MEPEXOJUT K JPYTUM, COCEIHUM OMMATUIMAM, cOOBIIas HACEKO-
MBIM OCOBYIO YYBCTBUTENILHOCTD K IBMKYLIUMCS cTuMynaM. Hapsay ¢
BECbMa MAJIOW HHEPLIMOHHOCTBIO PELIETITOPOB 3TO TIPHIAET a3y CIIoco6-
HOCTB K PasTMUEHHIO OBICTPO MENMBKAIOUIMX IIPeIMETOB. ECIIU 14 yenose-
Ka CIUTHOE M306pakeHne Ha 9KpaHe BO3HMKAET IIpU CMeHe 16 Kaapos B
CEeKYHAY, TO I HaceKoMoro — 250—300. BriosHe TOHATHO, 4TO 3TO
CBOWCTBO HEOOXOMMMO IIPY CKOPOCTHOM NOJIeTe Cpenu pacTeHuit. Hu ue-
JIOBEK, HU HACEKOMOE BOOGLIIE HE BUIAT 0OBEKTOB, HEITONBIDKHBIX B OTHO-
IWEHWN ceTYaTKH asa. [locTosHHBI! TpeMop MIa30IBUTATENEHBIX MBIILILL
YeJIOBEKA — OJHO U3 HEMPEMEHHBIX YCIOBMIL BUIEHMS—IIPOTMBOIIOCTAB-
JisleTcs! HETTONBIXXHOCTY TU1a3 HaCEKOMBIX, KOTOPLIE Ul BBITOIHEHUS 5TO-
TO YCIIOBUS BEIHYXKIEHB! BUOPUPOBATL BeeM TeoM. OGBIYHO IIpY IpoMall-
HOM uHmclie (HaceToK 3T0 He TpebyeT 6ONBILUX 3aTPaT SHEPIUM, HO ECIIU UX
YUCJIO OTPAaHMIEHO, KaK, HATIPUMED, ¥ TYCEHULE 6a60YeK, TO HEOBXOIUMb!
BoJiee MHTEHCUBHBIE IBKEHMS TeNa. BhITh MOXeT, UMEHHO 5TUM 00bsic-
HSETCST OCOOEHHOCTh TYCEHML] OTPBIBATHCS] BPEMSI OT BpeMeHH OT IIpUeMa
ITALIY, [TPUITOJHUMAST M pacKauuBast TIepeIHIO YacTh TeNa.

CXOIHBIM 06pa30M 06BSCHASTCS Pa3IMIeHUe HACEKOMBIMU (DOPMBI
OOBEKTOB U MPEANOYTEHNE UMU TeX, Yeil KOHTYp Goliee pacceyeH. Kpome
TOTO, YXKe OKa3aHa CTEPEOCKONIMYHOCTD 3peHUS HACEKOMBIX, oBGecrieyy-
BaOLAA BOCIIPUATHE OOBEMOB Tesl X TIIyOUHEL ITPOCTPAHCTBA, 4 TAKXKE
CITOCOBHOCTE K BOCTIPUATHIO NOJISpU3aluMu cBeta. He Tonbko roayboe
He60, HO Y ITOBEPXHOCTS BOMHOM MMM, ¥ TIOKPBITHIX BOCKOBBIM HANIETOM
JIUCTHEB PACTEHUH, Y TIOKPOBOB HACEKOMBIX, ITOJISIPU3YS CBET, IIPUAAIOT
VM HepasyaeMble YeJJOBEKOM GIMKH ¥ TEHMU.

B e1ue 6ompluelt Mepe oGoralaeT 3puTe/IbHbIE BOCIIPUATUA HACEKOMBIX
CIIOCOOHOCTH K LIBETOBOMY 3PEHUIO, MOKA3AHHAS ST MHOTUX U3 H1X. OHU
He TOJIBKO MOTYT Pa3/IMyarh CIIEKTPaILHEIN cOCTaB CBETA, HO M BOCIIPHHHU-
MaloT, KaK 1 YeJOBEK, ECTECTBEHHYIO OKPacKy NMPEIMeTOB He3aBUCHMO OT
uBeTa ocseleHya. Cpeny UCCIeIOBAHHBIX B 3TOM OTHOIUEHMMA HACEKOMBIX
LBETOCJIETIOTON CTpataiy UL IelnepHble GOpPME], TEPMUTEI ¥ GOIBLION
MyuHot Xpywak ( Tenebrio molitor L.).

Cr1ocoGHOCTB K LIBETOPA3IMYCHWIO OTIPENENsIeTCs 110 MEHBIIEH Mepe
JIBYM# CBETOITPUEMHEUKAMU C Pa3NMYHON CIIEKTPaIBHONM YYBCTBUTEIBHOC-
ThIO. ¥ YeoBeKa UX TPH, Y ITUeT ¥ MHOTHX JHEBHBIX 6aG0OYeK — TaKKe
TPH, ¥ JIPYIHX HACEKOMBIX — OOBIYHO TOJNBKO OBa. OQMH U3 HUX, KaK Ipa-
BHJIO, HACTPOEH Ha BOCIIPUSTHE YIbTPaHONETOBEIX 1yueil H obanaer
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MOBBILIEHHON YYBCTBUTEIBHOCTBIO, OTIMYAs, HAIIPUMED, XKEJIThIH LBET OT
KenToro ¢ 1 % npuMec yisTpaduoneTosoro cBera. Ha pucyHke 126 npu-
BelleHA CXEMA PA3NIMYHOM CIIEKTPATBbHOM YYBCTBUTEILHOCTH IJ1a3 YeloBe-
Ka, TTYeNbl ¥ MyXU.

OLIYLIEHWS, KCIIBITHIBAEMBIE UETIOBEKOM IIPU BOCIIPUSTUM PA3TUYHBIX
CTMMYJIOB, BCeTa CyObeKTUBHBL. [103TOMY, €ClIy ITYeibl, HalIpUMep, pas-
JIMYAIOT JXENTHIA ¥ 3eJIEHBIM LIBETa, MBI HE 3HaeM, KaK BhITJIAIAT STU LIBETA
IUTS HUX, KaK OHM oluyLiaioTcs uMu. Kpome Toro, MHOTME HaceKOMbIe
0071a1a10T BPOXIEHHOM IPeApacIioioXEHHOCTHIO, HAlPUMEp, K CUHUM M
TypIypHBIM (6a604Ka-IapycHUK Papillo troilus L.) W1 XeJTHIM LBETaM
(Myxv-Xypyaiku popia Eristalis, MHOTHE TIIM) U HE OTIIAYAIOT GeJIbIH LIBET
OT CMECH KEJITOrO C CUHE-(QUOJIETOBBIM.

OmHaxo 0co60e cBoeoOpasye 1IBETOBBIM BOCIIPUATHAM IIPUAAET YIIbT-
pacuosieToBast okpacka. OTHOLBETHbIH LIS YelloBeKa cameL| 6abouKu-1u-
MOHHUUBI Gonepteryx rhamni L. BOCIIpPMHMMAETCS €ro CaMKO# Kak IBY-
L[BETHBII, TAK KaK €ro NepeIHUe KPBLUTbsl CUIIBHO OTPaXaroT YIbTpaduo-
jetoBble Jy4u. ONHOTOHHO-Genble KamycTHas OensHka (Pieris
brassicae L.) 1y 6a604Ka-GosipbIlHULA (Aporia crataegi L.) 1A HaceKo-
MBIX BECbMa Pa3JIMYHBI 110 L[BETY X UMEIOT SBHbIE IPU3HAKH ITOJOBOA
TIPMHAIEXHOCTH.

MHOTHEe XeJIThle WK Gelble 1BETKU Pa3nmuyaloTcsl HaCEKOMbIMU 110
OpMEHTHPaM HEKTApPHUMKOB, a KPACHBIA MakK il HEBOCIIPUMMYMBBIX K
KPACHbIM JIy4aM MYX <«CHsIET» JIMLUb OIHUM YJIETPA(hHONETOBBIM «LBETOM.

Hapsny ¢ oMMaTUIMSIMU CIIOXHBIX I1a3 B BOCITPUSTUM 3pUTEIBHBIX
CTUMYJIOB NIPUHMMAIOT Y4YacTHe JOp3aJibHble INIA3KH, a Y JIMILIEHHBIX
CIIOXHBIX [V1a3 JIMYMHOK OHU 3aMellleHbl creMMamil. M Te 1 npyrue sHauM-
TeJIbHO IIPOLLIE IT0 YCTPOMUCTBY, HO OTIMYAIOTCS HEKOTOPHIMU CBOEOOPa3-
HBIMU QYHKLMAMMU.

CaeTorpeoMISTIoIast KYTHKY/IIpHad JIMH3a JOP3aIbHBIX [JIa3KOB OT-
IpaHMYEHA CII0EM MEJIKUX KOPHEareHHBIX KJIETOK (pyc. 127) oT rasHoro
HoKaia, B KOTOPOM COCPEIOTOYEHEI CBETOUYBCTBUTEILHbIE PETMHATBHEIE
KJIETKY YacTo BIIEPEMEXKY € MUIMEHTHBIMU. OTXOMsA1IME OT [JIa3KOB aK-
COHBI CEHCOPHBIX KJIETOK JOCTUTAIOT PACIIOJIOXEHHBIX PSAIOM OLEJUIAPHBIX
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Puc. 126. Bunumble 9acTH cheKTpa Ui YelOBeKa, MEXOHOCHOH IMYeNbl M MyXM-
nposodunst (mo Masoxuny-Ilopumnsakosy, 1977)
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TaHIIUEeB, NIEPEBOAS BOCIPUHSITYIO 3pH -
TEeJIbHYIO UH(POPMALIMIO K aCCOIMATHB-
HBbIM HeilpoHaM. TakyuM o6pa3oMm, raHr-
JIMM IJ1a3KOB HAXOATCS BHE IIPOTOlE-
pedpyMa, HO TECHO CBSI3aHEI C HUM TOJI-
CTBIMU OLIEJUISIPHBIMU HEepBaMU (CM.
puc. 116). [nazku perucTpupyroT usme-
HEHUS OCBELUEHHOCTU U HACTYILICHUE
TEMHOTBI, pPa3iyaroT 1[BeTa U MOJISIPU-
3alUI0 CBETa, BOCIIPUHUMAIOT JIBUXKE-
HUE KPYITHBIX 0OBEKTOB U ITPY 3TOM 00-
JIaJAIOT IIOBBILIEHHOW CBETOCUJION.

Kpome Toro, roctymnaromue oT HUX CUT- Puc. 127. Crpoenne nop3axsHoro
HaJIbI BJIMAIOT HA aKTUBHOCTE 'OJIOBHO- rjaska HacekombiX (no IIIBamBu-
IO MO3Ta, KOTOPBI J10JIy4aeT BEICOKOE 1y, 1949):

TOHHUYECKOE B036Y}K)1€HI/IC Haxe B TeM- I— HepBbl; 2 — NMUTMEHTHBIE KIIETKH;

HOT, DETYIMDYIOT HATIDABMEHHOCTH o MG 4 3o coomercraeic
JBUDKEHUS K MCTOYHMKY CBETA U PUT-
MUKY OUeHM criuHHOro cocyna. OnHa-
KO HEKOTOpPBIE BeChbMa aKTUBHbBIE HACEKOMBIE JIMILIEHbBI PA3BUTHIX INIA3KOB.

JIMUWHOYHBIE CTEMMBI Pa3HOOGPA3HEI IT0 CTPOEHUIO. Boee rpuMUTHB-
HBbIe U3 HUX HAITOMUHAOT JOP3AJIEHBIE [Ia3KH, GOJiee COBEPLUEHHBIE — OT-
JebHble OMMaTUANY. OTIMYasich BEICOKOM CBETOCHIION, OHM CITOCOOHEI K
LBETOPA3IUYEHUIO U BOCTIPUSTHUIO [TOISIpU3ALMM CBETA.

O6o0menue 3puTeIbHBIX 06pa30B. O CIIOCOGHOCTH HACEKOMBIX K JpeC-
CHPOBKE, 3aIIOMUHAHUIO ¥ OOOOLIEHHIO 3pUTEILHBIX 0OPa30B MOXHO CY-
JVTB IO pe3yjibTaTaM SKCIIEpUMEHTOB, B KOTOPBIX UCIIOIb30BAHb] YCIIOB-
HopedIIeKTOpHBIE peakUMY Ha OIpeieJIeHHEBIE CTHMYJIBL.

Ipemnaras myejjaM KOpM, PacroiOKEHHBIA Ha OKPAIIIEHHOM CTOJIMKE,
HETPYIHO YxKe yepe3 2— 3 NpUJIeTa IPUYYUTH MX K OTIPEAETIEHHOMY LIBETY
KaK K CUMBOJLY IUIM. DOpMUPOBAHUIO YCIIOBHOIO pedJiekca Ha IBYLBET-
HBIE CTUMYJIBI COOTBETCTBYET IIPEANIOUTEHME X MHBIX IBYLIBETHBIX COUETa~
HUM, Iaxe eclIv KaXIblA U3 U30paHHBIX IIBETOB paHee He HCITONb30BATA
TIPY IPECCUPOBKE.

Hau6osnee ropasutebHble IeMOHCTPALIMK CITOCOGHOCTEN HACEKOMBIX
npuHauiexat K. @puily, oTKpHIBLIEMY TaHEL! ITYe)Ibl-pasBeIuuIIbL. Bep-
HYBLIUCE B yJIei, OHa COO0IIAET WieHAM CBOEH ceMbU O HallJIEHHOM €10
KOpMe 1 0 TOM, IIe pypaxupaMm ero cienyer uckate. [Ipoberas HexoTopoe
PAacCTOSIHUE TI0 CTEHKE YIIbsI, ITYelia-pasBeqdriia BUISET GPIOIIKOM 1, CBO-
payuBas Harpaso U HajleBO, ONUCHIBAET KpyTH (puc. 128). OpueHTanus
TPaeKTOPUU IIPSIMOTro IIpobera B OTHOLUEHWI HaTIpaBIeHNs CUIBI TSODKECTH
TOYHO COOTBETCTBYET HAIIPABIECHUIO ITOJIeTa IpY OpHeHTaluH 1o COoJHILY,
a yacToTa BWISIHUI OpIOLIKa — pacCTOSIHUIO 1O UCTOYHMKA KopMa. Ecu
TaHew JIPOMCXOMUT Ha TOPU3OHTAIBHOU TUIOCKOCTH KaMephl C BEpXHUM
CMOTPOBBIM OKOIIKOM, TO OPUEHTALIUS IIPSIMOTro Ipo6era COOTBETCTBYET
HaIIpaBJICHUIO II0MCKa, HO TOJIBLKO TOTIA, KOra HeGO He 3aTSHYTOo obJIaKa-
MU. B IpPOTMBHOM ciyyae TaHel CTAHOBUTCS HeHaIpaBleHHbIM. CTOUT
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ITyeJIe YBIAETD X0T4 ObI KyCOUeK royboro
Heba B pa3phIBE OOJIAKOB, TaHEL, BHOBL CTa-
HOBUTCS OPMEHTHPOBAHHBIM.

Taxum oGpazoM, HapsAay ¢ pacluMdppoB-
KoM cMplcna TaHla myensl K. dpuur or-
KPBUI CITIOCOOHOCThL HACEKOMBIX K BOCTIpM-
SITAIO TIONSAPU3ALIMY CBETA U UCTIONB30BA-
HMeE 3TOU CIIOCOOHOCTH U1 HABENEHUS Ha
Leab. B cylqHOCTH 310 Te e Criocodbl OpH-
EHTALIMK, KOTOPHIMHU TTONIL3YETCS YSTOBEK
IIpY IBMKEHUU IO a3uMyty. OyeBUHO,
YTO KOMITACOM HacEKOMBIX MOXET OBITh
CoJiHUE WK HallpaBieHue TONAPU3ALIUY
Jrydeit cBeTa ronyooro Heba.

IIpeobpazoBaHue OPUEHTUPOB, B JaH~
HOM CJIy4yae yria HarpapiieHUs Ha CotHue

Prc. 128. Tanen muens- B BEPTUKILHLIA YIoJ, 06pa3soBaHHBIA

passexrzmnt (no Frish, 1962) 150 kropyeif MpAMOTo TIpoBEra B OTHOLLE-
HUUY CHJIBI TPABUTALMY, CBUIETEIIBCTBYET O
Bosee IIyBOKHX CIIOCOGHOCTSIX HaceKoMOoro. OTHaKO Jaxe 3TH CIIOCOGHO-
CTH BCe e HEeIOCTATOUHBI ISl OPMEHTALIMY MHOTOYACOBEIX HOYHBIX Iepe-
JIETOB ¥ MUTPALMil Ha TRICAYM KMIOMETPOB. Bo3HuKaro11ass Heo6Xxoau-
MOCTh KOPPEKUIMH HaIpaBIeHHUS [T0JIeTa [10 aCTPOHOMMUYECKUM OpHUEHTHU -
paM Tpe6yeT He TONBKO OLLUYUISHWUS BpeMeHH, HO M CHHXPOHU3ALMK BHYT-
PEHHUX OMOJOTUYECKMX YAacOB OpPraHM3Ma ¢ CYTOYHBIM [IBUXEHUEM
CoNHIa Ha pasHbIX LIIMPOTaX U B PasIMIHBIX YACOBBIX ITOsIicax. JeMOHCT-
PUPYSI KauecTBa OITBITHBIX HABUTaTOPOB, HACEKOMBIE CIIPABJIAIOTCS U C
STHMM, JAIEKO He IMPOCTHIMU 3afayaMd. BO3MOXHO, OHU perucTpupylorT
TeOMATHMTHOE TIONE, HO [UTSt ONHOZHAYHOTO OTBETa Ha 3T BOIIPOCH! TPeOy-~
10TCs 6osee rny601<ne VICCETOBAHMS.

IloBenenne. BoCITpUHATHIE HACEKOMBIMU CTUMYIIBI CIYXKAaT OCHOBOW
JUIst GOPMUPOBAHUS LeNecOo00pasHbIX aKTOB NOBEACHUS KaK pe3ylbTara
COYeTaHUS BPOXIEHHBIX pedIeKCoB, HHCTUHKTOB U IPUOOPETEHHOIO
OTIBITA.

BpoxneHHbIe, WK 6e3yCIOBHBIE, pehIeKCh] IPOSBIAIOTCS KaK OJJHO-
3HAYHbIE OTBETH! Ha pas3apaxuTenu. [IpuMepsl ux — onrcaHHble paHee
Tap3aIbHBIN U NabeIIApHBIN pediiekcl, pedieKe OBUKYLUErocs NSTHA,
BKJIIOUAIOIIMH peaxkivio MpecieNoBalus Y CTPeKo3 U 6pocoK GoromoJa.
Cepun 6€3yCIIOBHEBIX PEPIEKCOB ONIPEASTIIOT CTEPEOTUITEI TIHILIEBOTO 1
CEKCYaIbHOTO MOBENCHMS HACEKOMBIX, ITOBEIEHM TTpX BbIGOpE MeCT OT-
KNaaKyl ML M UHCTUHKTEI [IpY CTPOMTENLCTBE THE3M U IOMUKOB, TP 3a-
BUBKE KOKOHOB M T.TI.

W HCTMHKTEL M CTEPEOTUIIH NIOBEAEHUS TIPEACTARISIOT COGOH Liermu
TI0C/IeOBATENBHEIX pe(IIEKCOB, KOTOPhIE BOZHUKAIOT B OTBET Ha U3MEHEe-
HUA QU3MOTIOTUYECKOTO COCTOSTHUS OpraHu3Ma. B aToM cirydae ux roby-
JHATENBHBIMU MOTUBaMU MOTYT ObITh U TOJIONAHUE, U CO3PEBAHME TIOTOBBIX
TIPOYKTOB WM U3MEHEHMS B KOHUEHTPaUUK TOPMOHOB U IpyrUX (pUsno-

142




JIOTUYECKU aKTUBHbIX BELUECTB, COOTBETCTBYIOIIME JOCTHKEHNIO OTIpee-
JIEHHBIX (pa3 ¥ cTagrii pasBUTHS.

CXOIHYIO HeHPODU3UOIOTUYECKYIO TIPUPOLY UMEIOT TAKCUCH! U TPO-
nu3Mbl. VX ciefyeT MpoTUBOMOCTaBUTh OPYT APYTy KaK alTOPUTMBI HaBe-
JIeHUS Ha LIeJIb U CIIOCOOBl OpUEHTALIMM BHE 3aBUCUMOCTH OT IIPUPOIbLI
OPUEHTUPYIOLIETO CTUMYJIA (TAKCUChI) U KaK COOCTBEHHBIE OTHOLUEHUS K
5TUM CTUMYJIaM, CBSA3aHHbBIE C BHYTPEHHEeM MOTUBaLIMEN 1X BBIOOpa (TPO-
MU3MBI). B COOTBETCTBUY C HAGOPOM CTHMYJIOB ¥ OTHOLLUEHMEM K HUM Ha-
CEKOMBIX Pas3lUyaroT I1OJOXUTENbHBIE U OTpULATEIbHEIE (POTO-, Teo-,
XeMO-, TUTPO-, TEPMOTPOITU3MEL U T.1., TTIOApa3yMeBasi TONOXUTENbHBIE U
OTpULATENbHbIE PEAKIIMU Ha UCTOYHUKY CBETA, [PaBUTALIUIO, UCTOUHUKY
XUMUYECKUX CTUMYJIOB, BIAXHOCTH U TEILIa.

MexaHu3Mbl HOPMUPOBAHUS TPOIIM3MOB O CUX ITOP OCTAIOTCS Hesic-
HbIMU, HO UX OGMOJIOTMUECKUI CMBICT YacTO BIIOJIHE OUeBUOEH. KI3BeCTHEI
MHOTOYUCJIEHHbIE TPUMEPbI UCII0JIL30BAHMS TPOIIM3MOB HACEKOMBIX (KaK
U peIeKCOB, U MHCTUHKTOB) B ITPAKTUKE 3aLLUTLI OT HUX pacTeHU, B
YaCTHOCTH I1pY HAJIOXEHUY JIOBYMX ITOSICOB Ha LUTaMOBI TUIOJOBBIX Aepe-
BbeB (OTPULIATENBHBIN TEOTPOIIM3M I'YCEHUL] IUIOL0XKOPOK), IPY YHUYTO-
>KEHUM PaCTUTEIbHBIX OCTaTKOB, B KOTOPBIX CKPBIBAIOTCS OT CBETAa MHOTME
BPEAMUTENM, TIPY OPraHU3aLMy BbUIOBA HACEKOMBIX Pa3IYHBIMU CBETONIO-
BYILIKAMY Y TIPUMaHKaMU ¢ (PepOMOHAMHL.

Yro Kacaercs TaKCUCOB, TO HauboJiee BHbIE U3 HUX — 3TO (Hobo-,
KJIMHO-, TPOIIO-, TeIO- M MEHOTAKCHC.

doboTakcuc, UHOTIA Ha3bIBaeMbIM METOIOM IIpob U OLIUOOK, IIpel-
CTaRJIsIET COOOM OTHOCUTEIBHO MPUMUTHMBHBIN, HO X Haubos1ee OOLLIMH a-
TOPUTM ITOBEIEHUS B SKCTPEMAIBHBIX YCIOBUAX, HEPEAKO YTPOXAIOLIMX
CaMOMY CYLUECTBOBAHMIO opraHuaMa. OH IPOSBISETC B 3aMEIICHUY WU
YCKOPEHU M IBUKESHUM 11O BIUSHUEM CTUMYJAa U B YaCTOTEe U3MEHEHU
HarpaB/IeHUs IBMXeHUs. Hanpumep, Ipy MOBBILUEHHOM TeMIlepaType
MHOTHME HACEKOMBIE HAUMHAIOT OBICTPO GETaTh, IIOCTOSTHHO MEHsISl HalpaB-
JIeHUe JIBDKEHUSI, IIPY 5TOM BEPOSITHOCTD BBEIXOZA 3a IIPEeIbl 30Hb! oIac-
HocTH Bo3pacTtaeT. Ha ocHoBe (poboTakcuca MOXHO 0OOBICHUTS (GOPMUPO-
BaHHE CKOITJIEHMM HACEKOMBIX B MECTax ¢ OJIarorpuUsITHBIMU U151 HUX pe-
KUMaMU BJIXHOCTH, OCBELLIEHHOCTY, TeMIIepaTyphl.

KitMHoTaKcHC orpeieNsieT LieleHarpaBiIeHHOCTh IBUKEHUS HACEKOMO-
IO TIpU ITOC/IeNOBaTeIbHOM BBIOOPE YPOBHEH BO3OYKIEHUS COOTBETCTBYIO-
LIMX pelenTopoB. Hampumep, TMYUHKY KOMHATHOM MyXY, OTIHYaronIve-
CS1 OTPULIATENBHBIM (POTOTPOITU3MOM, PACKaYMBAIOT [IEPENHIO YacTh Tella
C PacIIOJIOKEHHBIMU Ha Helt (hoTopelLiennTopaMy, U301 pasi HallpaBJieHUe
IIBYOKEHMS, TIPY KOTOPOM PELISNITOPBI BO3GYKIAIOTCS MUHUMAIBHO.

TporoTakcuc IpeiCcTaRysieT co00i GoJlee COBEPILEHHBI ANTOPUTM Ha-
BeJeHVI Ha UCTOYHMK CTUMYJIa, OCHOBAHHEBIA Ha TOCTIDKEHUY paBHOBECUS
B BO3OYXXIEHUU CUMMETPAYHBIX peLienTopoB. Hanpumep, MefoHOCHas
Imyejja, pACCTABUB B CTOPOHBI aHTEHHBI, JIETKO BOCIIPMHUMAET NaXy4ylo
MPUMAHKY, PACIIONOXEHHYIO B OMHOM U3 KOJEeH Y-00pa3HOU Kamepsl.
Ecu ee aHTeHHEBI 3aKpeTUTh Ha JIOY B IIepeKPEIIEeHHOM COCTOSIHMM, TO OHa
BCera HalpaBiseTcsl B IPOTUBOIIOIOXHOE KOJIEHO KaMephl Ha OCHOBE
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Tporotakcrca. [1py HapyIlleHUY CUMMETPUM PELIETITOPOB, 3aKpallinBasd,
HarpyMep, ONUH IJIa3, Mbl BbIHYX1aeM HaCEKOMOE K ITOCTOSTHHBIM MaHEX-
HBIM (KPYrOBBIM) JBIDKEHUAM JaXe B ITapajuleIbHOM ITy4Ke CBeTa.

TeJtoTakcuc MperonaraeT HaBeeHUe Ha CTUMYJI 32 CUeT TOro, YTO
€ro BOCIIPMHMMAIOT PELIENTOPEI, HallpaBJIeHHbIe Briepel. [Ipu aToMm naxe
OCJIEIUIEHHOE Ha OMH IJIa3 HaCeKOMOE COXPaHSAET BEPHYIO OPUEHTALIMIO,
He COBEpLIas MaHEeXHBIX ABMXEeHUH. [1o-BUaMMOMY, LieleHarpaBJeH-
HBIM 6pOCOK GOroMoia OCHOBEIBAETCS Ha TEJIOTAKCUCE, ITPOSIBIEHUS KO-
TOPOTO GRIBAET TPYIHO OTIUYUTE OT IIPOSIBICHUM TPOIOTAKCUCA U MEHO-
TaKcuca.

MeHoTakcuc cBoeoOpa3eH B TOM OTHOLLIEHWH, UTO HABEICHUE ITOCPEL-
CTBOM €ro0 Ha lieJib IpearoaraeT GuKcaluuio HEKOTOPOro yria Mexny
HarTpaB/IeHUeM JBYDKEHUA ¥ OPUEHTHPYIOLIMM cTUMYJIOM. [Tpu aToM u3-
GpaHHBIe OPUEHTUPH! MOTYT ObITH HECYILECTBEHHBIMU UL HACEKOMOT'0, HE
BCEra CTPOro (pMKCUPOBaHHEIMM IO IOJIOXEHUIO B OTHOLUCHUY UCTHH-
HOIt 1ley. B yacTHOCTH, TIpUBITEYEHHBIE HA CBET 6a00YKHU IEMOHCTPHPYIOT
MEHOTAKCHC, KOTOPBIA CPABHUM CO CIIOCOOaMM OPMEHTALIMU TI0 a3UMYTY.

TaxuM 06pa3oM, MHOTYE aCIIEKTHI IIOBEeHUs HACEKOMBIX paciuud-
POBBIBAIOTCS Ha OCHOBE BPOXIEHHBIX, 6€3yCIOBHOPE(HIIEKTOPHBIX peax-
uit. OgHaxo Bonpeky MHeHMIo K. Pabpa HaceKoMbIe He SIBIIIOTCS pa-
GaMU CBOMX UHCTUHKTOB, CBOETO POIa aBTOMAaTaMu, NEWCTBYIOIIUMMU IT0
3apaHee pa3pabGoTaHHO! nporpaMme. [IpuBeneHHbIe paHee IPUMEpPbI
(OPMUPOBAHHUSI YCIOBHBIX PeIIEKCOB Y HACEKOMBIX, UX CITOCOOHOCTE| K
0GOBILEHHUIO ¥ IPECCUPOBKE TIPUIAIOT IIOBEAEHUIO TMOKOCTh, HEOOX0M1 -
MYIO B [IEPEMEHYMBBIX YCIIOBHSIX CYLLleCTBOBaHMSA. MI3BECTHEI TIpUMEDBI,
Korxa GOpMUPYIOLIKECS YCJIOBHbIE pedIEKChl TOPMO3ST IPOSIBICHUS
MHCTMHKTOB ¥ Tpormu3MoB. [ToxBepras TapakaHOB BO3NENACTBUIO CIabBIX
3JIEKTPUYECKUX Pa3psinoB BCAKUIA pa3, KOra U3 IBYX MpelyiaraeMbIX UM
KaMep — OCBEILIEHHOM ¥ 3aTeMHEHHOM — OHU BBIOMPAIOT ITOC/IEAHION0,
MOXXHO BCKODE ITONABUT IPOSIBIEHUST OTPULIATENBHOI0 (POTOTPOITU3MA U
TIPUYYUTH UX K CYILIECTBOBAHUIO B HEIIPUBBIYHBIX YCJIOBUAX (TIPH OCBE-
LUEHUH).

HTax, ceHCOpHbIE CHCTEMbI HACEKOMBIX, pasiiyaloIMecs IT0 CJIOXHOC-
TH OpraHU3alM¥ BCIIOMOTaTeNbHBIX CTPYKTYP, CIYKAaT MPOBOAHMKAMU
HH(POPMALIMOHHEIX CTUMYJIOB BHELLIHETO MUpa. BMecTe ¢ TeM OHU perucT-
PUPYIOT COCTOSTHUE BHYTPEHHEH Cpellbl OpraHMU3Ma.

DHeprust BOCIIPUHATBIX CTUMYJIOB, IIpeobpa3oBaHHasA CEHCOPHBIMU
HelfpoHaMH B cIielM(puyecKie IpoUecchl HEPBHOI'O BO3OYXIEHUS, IO~
Bepraercs JanbHeliueit 06padoTke U GUILTpaliy B LEHTPAIbHBIX OTAC-
Jiax aHaymm3aTopoB. DopMUPYS LENOCTHRI 00pa3 pasapaKuTesiel Ha OCHO-
Be BPOXJIEHHBIX peaKiif ¥ MpUOOPETEHHOTO OIbITa, HACEKOMBIE OOHApPY-
SKUBAIOT IBHEBIE CITOCOOHOCTH K JPECCHPOBKE, 3aTIOMUHAHUIO U 0000111e-
HMIO, He YCTyIasg B 9TOM OTHOIIEHMY II03BOHOYHBIM XMBOTHBIM. [1pu
3TOM HAaCEKOMEBIE COXPaHSIOT CBoeoOpasye, HeCMOTPS! Ha BCe CXOJICTBA Lie-
JIeCO0OPa3HBIX peaklUil ¥ aKTOB IIOBENEHUSA C TAKOBLIMY ITO3BOHOYHBIX
>KMBOTHBIX, POTUBOIIOCTARIISIFOTCS UM KaK CyLIEeCTBa, OGUTAIOLIVE B MUPE
WHBIX MACILITA00B U CTUMYJIOB.
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SHAOKPUHHAA CHMCTEMA

DHIOKPHHHAs CUCTEMA HACEKOMBIX 00pa30BaHa PasHOPOIHEIMY Heii-
POCEKPETOPHBIMU KIIETKAMH, PETPOLEPEOPATTEHEIM KOMILTIEKCOM, IIPOTO-
paKaTbHOW JIMYMHOYHON KeTe301 U HeHporeMaibHBIMU opraHamu. [Tpu-
HYMas y4acTHe B YIIpaBJICHUU METabOIMYECKMMH TIPOLIECCAMU, KOOPIU-
HUpPYS U MHTETPUPYS] NESITENLHOCTE PA3HBIX CUCTEM OPraHK3Ma, OHa [0/~
YUHACTCS HEPBHOM CUCTeMe M OIocpenyeT ee (PyHKLHUU Ha YpOBHE
TYMOpaIbHbBIX BIUAHMEI. BMecTe ¢ TeM SHIOKPUHHAS CUCTEMA YIIpaBiieT
XOIOM Pa3BUTHSA U PASMHOXECHUS HACEKOMBIX.

HeilipocexpeTopHsie KJIeTKH rofoBHoro Mo3ra. OTIMYAsACh OT HEWpOHOB
CIIOCOOHOCTHIO K CUHTE3Y TOPMOHOB, OHU PACCPEAOTOUYEHBI TT0 BCEM FaHT-
JIMSIM HEPBHOM LIETIOUKY, 00pa3ys B TOJIOBHOM MO3re HECKOJBKO 060C06-
JIEHHBIX IPYIIIL. Pasnuyasich 1o cpoACTBY K ONPEAEIEHHBIM KpacKuTe M,
3TU KJIETKU PACIIPENLNSIIOTCA Ha YeThIpE TUIIA, 0003HavaeMele A (A%, A”),
B, C, D. BripoueM, fajiexo He Bce KIETKU OIHOTO THITa BBIIEISIOT CeKpe-
TBI CO CXOIHBIMU (PU3MONOrMYecKuMy cBorcTBaMu. KiteTky MeanansHoM
TPYIIITLI TOJIOBHOTO MO3Ta, PacIloNoXXEeHHbIE O3 OUENISIPHBIX HEPBOB,
MMEIOT aKCOHBI, HAIIPaBJIeHHbIE K IPOTUBOTIONOXKHbBIM CTOPOHAM IIPOTO-
LepedpyMa (puc. 129), rie TpOHUKAIOT B TIEPBYIO MAPY KapauaKalbHbIX
HepBOB. BBIXOAA 3a Ipelelibl MO3Ta, 3TH HEPBAI HalPaBJISTIOTCH K KapIu-
aJIBHBIM TeNaM (corpora cardiaca), a MHOTIAA M K IIPUIEKALIUM TelaM
(corpora allatum) peTpoLiepedpalbHOro KoMILieKca. ['pyIIIbI TaTepabHbIX
HelpoCceKpEeTOPHEBIX KIETOK (OPMUPYIOT BTOPYIO TIAPY KApIMaKaIbHEIX
HEPBOB, a UX TPEThA M YeTBEPTas TIaphbl 0OPa3yIOTCsI 3a CYET COOTBETCTBY -
IOLLMX KJIETOK Jelfrolepebpyma U TpuTouepedbpyma. Kpome Toro, Heitpo-
CEKPETOPHBIE IEMEHTHI OOHAPYXKEHBI B OIITUYECKHX JOJIIX Y HEKOTOPBIX
HaceKOMBIX. A- Y B-KIeTKy MeIuanbHBIX TPYIIN MPOTOLEpecpyMa capaH-
uyu Locusta migratoria L. cuHTe3u-
PYIOT BELLIECTBa, TOPMO3SILIUE [es1-
TENbHOCTE ITPUIEKALIMX TeJT U BIU-
SA0IMe Ha OEJIKOBEIA O6MEH B re-
MomumMe, C-KIeTKH — BEIeCTBa,
CTUMYNTUDPYIOLLME  IIpUJIeXallye
Tela U CUHTE3 MeNaHWHOB, a D-
KJIETKY 00pa3yIoT IMYypeTUYeCKUH
ropMoH. MeguansHble A’-KIeTKU
TYTOBOIO luenxorpsana Bombux
mori L. IpOnyLIMpYIOT aKTUBaLlK-
OHHBII TOPMOH, a B-xneTku mos-
IJIOTOYHOI'O TAHIJIUS — BELLECTBa,

MHIYUHPYIOIIHE IHaray3y. : Puc. 129. HelipoceKpeTopHas cHcTeMa
PeTpouepe6pa.rlbm>m KOMILJIEKC. TOJIOBHOTO MO3ra HACEKOMbIX (N0

KapnuansHsle Tea ITOMUMO YeThl- Teuuenxo, 1977):

pex rmap HEPBOB, OTXOIAIIUX OT I'o- 1 — MeIpaIbHbIe W NaTepatbHble Hetpocekpe-

TOPHbIE KJIETKH; 2— TpUTOUEpedpyM; I — Kap-
JIOBHOIO MO3ra, MMEIOT CBA3M CO JUanbHoE TeNo; 4 — npuiexaliee Te0; 5 — BO3-
CTOMATOTaCTPUYECKOUN HEPBHOM CH- BpaTHEIH HEPB
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CTEMOM U PACCMATPUBAIOTCS KaK ee FaHmy. OGNeueHHbIE COEAUHUTENb-
HOTKAHHOW 060JIOUKOM, OHY UMEIOT COBCTBEHHBIE HEUPOCEKPETOPHBIE
a7eMeHTbl M HEMPOHBI, a TakoKe HelporNnualbHbIe KIIETKH. Hepenko kap-
JMaTbHbIE TeJIA CPACTAIOTCS B HETTAPHBIM TaHIIMY Win (HaNpUMep, ¥ MyX)
(POPMUPYIOT BMECTE C IIPUITEKAILUMU TEIAMU 1 IIPOTOPaKATLHOM Xene3oi
KOJBLEBYIO Xenedy. Y TapakaHa Periplaneta americana L. oHU BhIOENSIOT
AKTHMBALVIOHHBIA TOpMOH (AT'), THTIEPIITMKEMUIECKUH FOPMOH, HEHpO-
ropMoH D, CTUMYIMPYIOLIM# OMeHue CepALia, ¥ BEILECTBO, BIMOLISE Ha
TIPOBeJeH)e HEPBHOTO BO3GYXIEHUS, Y 6a00UEK-TIaBIUHOITA30K — BE-
111eCTBa, CBA3AHHBIC C CHHTE30M II0JIOBBIX ATTPAKTAHTOB WK CTUMYJIUPY-
IOLLME OTKIAAKY SIMLL.

Jlanexo He BCe 3TU TOPMOHBL 1 (PU3NOJIOTMIECKY aKTUBHBIC BELIECTBA
CUHTE3UPYIOTCS KAPIUATBHBIMM TeaMM, KOTOPBIE Hapsilly C CEKPETOPHBI -
MU (DYHKUMSME UCTIONHSIOT POJb HeporeMajibHbIX OpraHoB, TO €CTh Op-
[aHOB, 3aMAacaloIMX HEMPOCEKPETH] TOJIOBHOTO MO3ra.

B 4acTHOCTH, aKTUBALIMOHHBIY TOPMOH JIMILIb HAKaIJIMBAETCs B HUX,
TaK K€ KaK ¥ TOPMOH, UHAYLMPYIOLIMHA BBUTYILIIEHUE 6ab0oyeK U3 KyKOoJi-
xi. KpoMe KapIuaibHbIX Tell K HelporeMaJbHbIM OpraHaM OTHOCATCAH:
aopTa (Y KJIONOB), JETIOHUPYIOLlasl HeHPOCEKPETBI B CBOMX CTEHKAX; CBOC-
06pasHble IIepUCUMITATHYECKIE 0OPa30OBaHNA, TONOrpapUUecKu CBI3aH-
HbIE ¢ CHCTEMO} HETapHOro HepBa; MpUIIeXallue Teja. PacrioNoXeHHbIe
103311 KapIXaJbHBIX TeJ IPUIEXaliye TeJa HaKarIMBaiT IToCTyIaio-
1M M3 HUX HEAPOCEKPET, CUHTE3UPYIOT U BBIIEJSIOT B IeMOJIUMQY IOBE-
HWTBHBLH ropMoH (FOT'), peryIupyIoluil X0 pasBUTIA U pASMHOXEHN,
ITpolecchl METaGOIM3MA, U3MEHEHMSI OKPACKY [TOKPOBOB, MHTEHCUBHOCTS
[TUTAHKS, & TAKOKE HHAYLIUMPYIOLIMIT IHanay3sy ¥ BIMSIOLIMM Ha NoBe/e-
nue. [Ipuiexallue Tena, CBI3aHHble IByMSI [TapaMy ajllaTaIbHBIX HEPBOB
¢ KapIMaJbHBIMU TeJIaMU, BMECTE C TeM COeNMHEHbI HEpBaMH C TIOATIO-
TOYHBIM TAHIJIMEM.

J1apHbIe TPOTOPAKAILHBIE JKENIE3bI, PACTIONIOXKEHHBIE OOBIMHO B IPYA-
HOM OTIIeJie ¥ BXOLSLIME Y IBYKPBUIBIX B COCTaB KOJIbIIEBUIHOM XKENE3bI,
HMEIOTCS TOJILKO Y TMYMHOK. [lereHepupyst ITpy TIepeXoie OpraHu3Ma BO
B3pOCJIOE COCTOAHUE, OHU COXPAHAIOTCH B TeUCHHUE BCEH XUIHU JUILb Y
HEKOTOPBIX [IEPBUYHOOECKPBUIBIX HACEKOMBIX, TIOAEHOK, OAMHOYHbIX a3
capaHyy 1 y pabouux ocobeit TepMuToB. He CBsI3aHHbIE CTOIb TECHO, KaK
KOMIIOHEHTB] PeTPOLEPEGPATBHOTO KOMILIEKCA, ¢ HePBHOYU CUCTEMOM,
IPOTOPAaKAIbHEIE XEe/Ie3bl YACTO BOOBILE HE MHHEPBUPYIOTCA. OnHaxo 110~
CPEeICTBOM T'YMOPIbHBIX BIMAHUM, pacIPOCTPaHAIOUIUXCA 110 TEMOJIM-
e, OHY SBHO 3aBHUCAT OT HelpoceKpeTa roJJOBHOIO MO3ra, pearupysi Bbl-
JeTeHVeM JTUHOUHOro ropMoHa — 3Kau3oHa. [1o cylecTsy, IpoTopaKaib-
Hble XeNe3hl — KOMIIOHEHT eIVHON SHIOKPHUHHON CUCTEMBl HACEKOMBIX,
BO MHOTHX OTHOILIEHMSX HATOMUHAIOLEH SHIOKPUHHYIO CUCTEMY IT03BO~
HOYHBIX XKUBOTHBIX. IIpH 9TOM B OTIIMYUE OT IIO3BOHOUHLIX HACEKOMBIE,
MTO-BUAUMOMY, JIMLIEHB! [IOJOBLIX TOPMOHOB, OTIPee/IONINX Da3BUTHC
BTOPHUYHBIX [10JIOBBIX IIPU3HAKOB, Y JHIIb Y KYKOB-CBETIIAAKOB Lamipyris
noctiluca L. TIpy nepecaKe CeMEHHUKOB B TEJIO Pa3BUBAIOLIEHCS JMUMH-
KU CaMKV TIPOMCXOMMUT PEBEPCHUSI T101a U MTOSIBASIOTCA IIPU3HAKH, CBOM-
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CTBEHHBIE caMlly. [IpennonoxuTebHO eMCTBYIOIIMI B JaHHOM clIyyae
AHAPOTEHHBIA TOPMOH I10Ka He BBIIENEH.

FMeroTcd Taxke JaHHBIE O HAJIMYMM B 3PENIbIX SIMYHUKAX MyXu Musca
domestica 1.. 00CTaTU4ECKOTO FTOPMOHA, KOTOPLIH [IpeIOTBpalllaeT pa3BH-
THE OYepEeNHON MapTHU UL IO TeX MO0p, [0Ka He OYAYT OTJIOXEHE] YK
copMUPOBaHHEIE SHLIa. DTOT TOPMOH, CUHTE3MPYEMBIM B SUUHMKAX,
TOPMO3BUT BbIIENEHNE HeMpoceKpeTa MeOUaTbHBIMU KIIETKAMU TOJIOBHOTO
Mo3ra. B cBolo ouepels, OT 3TOro HelpocekpeTa 3aBUCUT IIPOTYKLIMSI JOBe-
HUJIBHOTO FOPMOHA, HEOGXOAMMOTO U CTUMYJISILIMM eI TEIbHOCTY STUY -
HUKOB. BIM3Kuii 110 XapaxkTepy NeWCTBUS AaHTUTOHALOTPOIIMH KJIOIMa
Rhodnius prolixus St., He BIVSISI Ha APYTHE SHIOKPUHHBIE OpraHbl, OJIOKH-
PYET aKTUBHOCTB CAMOTO IOBEHWILHOTO TOPMOHA HEITOCPENCTBEHHO B S~
HMKax.

TopMonpl. Y HAaCEKOMBIX OTKPBIT LeNblH- CIIEKTP TOPMOHOB PasHOro
JIefiCTBUSI, HO JaJIeKO He BCe OHU UIEHTUDULIMPOBAHEl. AKTYBALIMOHHBIM
ropMoH (AI), mposIBIeHMS KOTOPOro ObUIX OTMEUEHEI paHbllie JpYTUX (B
1922 r.), BUOUMO, 06pa30BaH IBYMsI KOMITOHEHTAMU: OUH U3 HUX CTUMY-
JpyeT cuHTe3 PHK, npyroit BivseT Ha IIpOHMULIAEMOCT MEMOpaH U MeM-
OpaHHBIA MMOTEHUMAT KIETOK IIPOTOPaKaIbHOM Xenessl. [Ipennonoxenue
06 naeHTHYHoCTH Al” X0NMecTepuHy He ITONTBEPAUIIOCE, HO ITPU BRILENE-
HUM (ppakLmii HelipoceKpeTa MeIUaTbHBIX KIIETOK [TpoToLiepedpyma yra-
JIOCH TIOBBICUTh UX akTUBHOCTL B 8000 pa3. IIpu 5TOM ObLIM BBIOEIEHEI
TpU OCHOBHBIE (PpaKLMU C pa3HON MOJIEKYIIIPHON MaCCOM.

BospneitcTBys Ha IIpoTopakKaibHble Keje3bl, Al ToGYXIaeT UX K CUHTe-
3y 3KIM30HA — TOPMOH2, OOYCITOBIMBAIOILIErO0 HACTYIUIEHUE U TIPOXOXKIE-
HMe TMHBKU, & TAKXKe CKIIePOTU3ALUIO TTIOKPOBOB IIPM COBMECTHOM [IeH -
CTBUH ¢ BYpCUKOHOM. MIMeIoTcsl JaHHEBIe 0 BO3ZMOXHOCTH ITPONYKLIUY 5K~
IM30HA TeMOLUTaMU, KIETKaMU XMPOBOI'o TeJla ¥ SHOLMUTaMMU.

IToce Toro xak Byrenanar u KapiicoH, nepepa6oras B 1954 r. 500 xr
KYKOJIOK TYTOBOTO IIIEIKOTIPSIA, TIOTyYIM 25 ML YMCTOrO KpUCTALIMYEC-
KOro ITpOIyKTa, GhUIO [T0Ka3aHO, UTO OH 00Pa30BaH IBYMSI CTEPOMIAMU: O~
¥ B-3KOU30HaMU. BoIpexu Touke 3peHust Ha 3-9KIU30H Kak JI000YHBIN
MIPOIYKT CMHTE3a O-OKIM30Ha MMEIOTCSI CBUIETENIBCTBA O TOM, UTO 0L-3K-
IU30H, CUHTE3UPOBaHHBIN B IPOTOpaKaNbHAIX XKeJe3aX, —IpeLeCTBEH -
HUK OCHOBHOTO T'OpMOHA B-3KAU30HA, CUHTE3 KOTOPOIO IIPOUCXOIHUT B
DHOIIMTAX Y, BO3MOXHO, B KJIETKaX XMPOBOTO TeJa.

B HacTosI1ee BpeMsT IIPU3HAH NEACTBUTEILHBIM CELYIOLINWI MeTabo-
JIYECKUH PSIT: XOJEeCTEPUH — 22,25-Ne0KCUIKIN30H — 22-1E€0KCUDK I~
30H — 0-3KIU30H — B-3Kau30H. CyllleCTBEHHO, 4TO 002 9KIU30Ha U 60-
nee 20 CTepOUIOB CXOTHOTO (PU3MOJIOrMYECKOTO NeHCTBYS BBINEIEHB! U3
PACTEHMIA, TIie UX CONEepPXXaHVe JOCTUraeT HEPEIKO OYEHb BHICOKMX 3HaYe-
Huit, HarpuMep 1o 0,8 MKT Ha 1 T cyxoll MaccChl B TKaHAX THCCA X HOrOII-
JonHuKa. OOHaKO, 3aMMCTBYS CTEPOMIBI U3 TKaHEH KOPMOBEIX pACTEHUH,
HaCceKOMBIE CaMOCTOSTEIBHO CUHTE3UPYIOT XOJIECTEpUH U BELECTBA BCEX
ITOCJIENYIOIINX STAIlOB METAOOIMYECKOTO ITYTH SKIU30HA.

OCHOBHBIMY MUIIEHAMHU JUI SKIU30HA CIYKAT KJIETKU TMIOAEPMBL U
MMarMHaNIbHBIX JUCKOB, TOUHEE, XpOMOCOMEIL 3THX KJ1eToK. C no3uuun
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MEMOPaHHOM TUITOTE3bl 9KAU30H, BbI3EIBasg U3MEHEHUS [IPOHULIAEMOCTH
BHYTPUKJIETOUHEBIX MEMOpPAH IS KOHOB, CTUMYJIUPYET IyHGUHr — obpa-
30BaHME HAa XpPOMOCOMaX MECTHBIX B3OYTUil, COOTBETCTBYIOILIMX 0Yaram
HMHTeHCUBHOro cuHTe3a MPHK u cunThIBaHMS reHeTUYeCKOoi uH(popMa-
LMY, B MonuTeHHBIX (MHOTOHUTYATBHIX) XPOMOCOMAaX CJIIOHHBIX Xejle3
IBYKPBUIBIX OTU B3XyTHs (IIy(bI) IMOSBISIOTCS B NIOCIE0BATELHOCTH,
COOTBETCTBYIOIIEH XOMY TMHOYHOIO rpouecca. BeeleHue 5KIU30Ha ITpo-
BOLIMPYET peaiu3alifio 3TOH M0CIeN0BaTeIbHOCTH My dUHra Ha XpOMO-
coMax JJae B3pOCIOro HaceKOMOrO.

B xauecTBe aETEpHATUBEI ObLIa BHIABUHYTA JeIPECCOPHas TUIIOTE3a
JeMCTBUS SKIM30HA Ha XpoMocoMbl. [IpobyKnast OXIepOHBI, OTBETCTBEH-
HBIE 32 CUHTE3 CrieLM(pUIECKUX (PEPMEHTOB, SKIU30H B COOTBETCTBUU C
YKa3aHHOW TUIIOTE30U HEMOCPEACTBEHHO OIpeAeseT IIOCIeNoBaTeNb-
HOCTb CYMTBIBAHYVS TEHETHYECKON HHMOPMaLUK.

TakuM o6pazoM, SKIU30H 0OYCIOBIUBAET HACTYITIIEHUE U IIPOXOXKIE-
HYe JJMHOYHOTO IIpoliecca, OMHAKO ero XapakTep U Pe3YJIbTaT 3aBUCAT OT
JOBEHWIHHOTO FOPMOHA, TIPOAYLIMPYEMOTO IIPMIIEXAILUMU TeTaMU. XUMU-~
YeCKUI aHaIU3 Y CUHTE3 CoeMHe U, oonanaromux geiicrsueM O, mo-
3BOJIMUIM BBISIBUTD TPM GIM3KMX TEPIIEHOM A, YCIOBHO HasBaHHbIX IO -1,
I0OT-11, FOT-III. OTKpPBITHL U CUHTE3UPOBAHEI TAKKE MHOIME IPYTUE CO-
eTMHEHWS, BOCIIPOM3BOAAIIME 3(DPEeKThI 3TUX TeplleHOouoB. HasBaHHbIE
aHaJIOraMM J0BEHIIBHOTO TOPMOHA, WIM FOBEHOMIAMU, OHM OBUIU BhIIE-
JIEHBI U3 PACTEHUI Y XXMBOTHBIX WM CUHTE3UPOBAHBI UCKYCCTBEHHO.

ITpuMeyaTenbHO, YTO CTUMYJIOM K IToMcKaM aHajioros YOI mocmyxumu
U3rOTORJIEHHBIE U3 NPEBECHHBI TUXTEI Galb3aMIYECKOM KapTOHHEIE Cajl-
KU, B KOTOPBIX HUM®BI KJIOITOB-CONNATUKOB (Pyrrhocoris apterus 1..) He
CTaHOBHJIMCH B3POCIIEIMHU, TTOIOBO3PEIBIMU OCOOSIMU.

Cpeny 10BEeHOMIIOB 0COOYI0 U3BECTHOCTh ITPHUOOpEH OIN3KUE K TOp-
MOHaM HaCEKOMBIX CHHTETUYECKHE HELIUKINYECKUE CECKBUTEPIIEHBl —
(bapHe30J1 1 €ro MPOU3BOAHEIE, & TAKKE MOHOLIMKIINYECKUE CECKBUTEPIIE-
HBI TUTIa 10BaOKMOHA. B CBSI3U C BRIpAXXEHHOMN CIIELU(PUUHOCTRIO NeACTBUS
MIPUPOJHbIE X CUHTETHYECKME OBEHOM Bl UCITOIb3YIOT LISl 60PBOKI C OT-
JETTBHBIMU BUJIAMU BpeIUTeN el CeThCKOX03IMCTBEHHbIX KYJIBTYD.

Ipy HaTYMY B reMoJIMMe I0BEHIIBHOTO TOPMOHA IMHSIONIME Hace-
KOMBIE MCIIBITBIBAIOT JIMLLUL OrPaHIYEHHbIE TPeodbpa30BAHUS, XapaKTep-
Hble, HallpyuMep, 4 [lepexoa U3 ONHOM MpeuMaruHajJbHOM CTaguu B
IpYTy1o.

ITpeobpa3oBanHus B UMaro, oCOGEHHO pe3Kue IIpH MTOJTHOM TpeBpalle-
HUY, B [IPUCYTCTBUM FOBEHWJILHOTO TOPMOHA CTAHOBSITCS HEBO3MOXHBIMHU.
VMeHHO MO3TOMY €r0 MHOTA HA3hIBAIOT HEOTEHUHOM (TOPMOHOM MOJIO-
[IBIX), WX TOPMOHOM CTaTyC-KBO.

B xone pa3sBUTHSA K OCHOBHBIM MULIEHSIM FOPMOHA OTHOCATCS KIIETKH
TUIIONEPMBI, & Y BIIOJIHE Pa3BUTBIX CAMOK — SAMYHUKY. B COOTBETCTBUY €
PEBEPCUBHOM I'MIT0TE301i B KIIETKAX TUITONEPMbI HACEKOMEIX ITPUCYTCTBY-
IOT ABa UJIY TPY TUIIA T€HOB (JINUMHOYHBIE, KYKOJOYHbIE U UMaruHAab-
HBIE), KOTOPbIe aKTUBUPYIOTCS ITPU pa3HbIX KOHIIEHTpaUusx ropMora. C
MO3ULIMU peTIpeccopHoy ruroresnl feiictBue FOT npossiseTtcs yepes rno-
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IaBJIEHME OTIEPOHOB, OTBETCTBEHHBIX 32 (POPMUPOBAHME UMArNHATIbHBIX
OpraHoB U cTpyKTyp. OJIHAKO BO3MOXHOCTb MOSIBICHUS IMUMHOYHBIX
TIPU3HAKOB Y KYKOJIOK GOJBIION0 MyJHOTO XpyIliaka (PeBepCHs) IIPOTHBO-
peuuT 3TOMY HomyuieHuo. Bvecte ¢ Tem 0T, o-BunumMomy, criocoGeTBy-
et cuHTesy TPHK, KoTopas ycTaHaBIMBAET ITOPSIOK B PACIIONOXEHUY
AMUHOKMCIIOT 6EIKOB, CUHTe3UpPYeMBIX Ha pubocoMax.

CrenoBaTebHO, TOPMOHBI HACEKOMBIX BBITIOJIHSIOT MHOIOOGpa3HbIe
(GYHKUMY — OT PETYJIALIMY aKTUBHOCTY TeHOB 10 MHAYKUUY THATay3pl.
OIHAaKo B TIEPBYIO OYepelb OHU OTBETCTBEHHBI 32 Pa3SMHOXEHUE 1 pa3BU-
THE, PACTIPOCTPAHSS CBOE BIMSHME BILUIOTH [0 OTAEIBHBIX aKTOB IIOBEIE-
HUsl, CBSI3aHHBIX C STUMHM Tpouieccamy. Hampumep, TOI criocoGeH noBbI-
11IATb JBUTATEJILHYIO AKTUBHOCTD CAMLIOB CapaHYOBBIX WJIK TOTOBHOCTB K
CIapUBaHMIO CaMOK Apo3oduisl Drosophila melanogaster Mg. DKIM30H,
CHUHTE3UpPYEMBIH O[] BO3AEHCTBHEM CO3PEBAIOLIMX B IMUHUKE AMILI, MOXET
6JI0KUPOBATh CTpeMJIEHUE CaMOK KoMapa Anopheles freeborni Zt. K KpoBo-
COCAHMIO, HEOOXOMUMOMY Uil GOPMUPOBAHUA OYEPEIHOM NTAPTUH SHLI.
DKCTPAKTHI KapIUHATBHBIX TeJI, CTUMYJIUPYst (PaTHIECKIi HepB Tapaka-
Ha Periplaneta americana L., 06eCIIeUMBAIOT pealM3aLUIO CTEPEOTHIIA CEK-
CYaJTbHOTO MTOBENEHU.

B 3ax/i0ueHre OTMETUM, YTO SHIOKPMHHAS CHCTEMA HACEKOMBIX, KO-
OPIVHUPYS MPOLIECCH! METaboNIM3MA M XOJ[ PA3BUTHS, SIBJIIETCS CUCTEMOR
JOJTOBPEMEHHBIX [TPOLIECCOB ¥ PeakLMid. B 9ToM OTHOIIEHNH OHa ITPOTH-
BOITOCTABJISIETCS HEPBHOM cucteMe, GOpMIUPYIOLLEH OBICTPhIe peaKLM Ha
CKOpOTeYHbIe CTUMYJIBL. KpoMe Toro, He uMest COGCTBEHHBIX CPENICTB pe-
LIETTLIM, SHIOKPMHHAS CUCTeMa TeCHEMIIMM 00pa3oM 3aBUCHUT OT CTUMY-
JIOB, OTIOCPENIOBAHHBIX HEPBHBIM BO3GYXIEHUEM, 1 BMECTE C HEDBHOM CH-
CTEMOH 0BeCIIeYrBaET UHTErPALMIO BCeX KM3HEHHO BaXHBIX (DYHKIIMH,
HAaIpapJyIsis X Ha ITyTh NPOJIO/DKEHUS poJa.

MOP®0®YHKLUMOHAJIbHbIE OCHOBbI
PA3MHOXEHWS HACEKOMbIX

BoCIIpon3BoICTBO ITOTOMKOB, 0GecIieqnBatoLlee MPONOILKEHE pofia,
HepeIKO TIPOTUBOPEUUT METAGOTMYECKUM [TOTPEOHOCTAM MHIUBVIOB. Uz-
PACXONOBAB Pe3epBbl, HEOGXOMMMBIE [IS IIOACPKAHMSA CBOSH CODOCTBEH-
HOY XM3HEIeATeILHOCTH, Ha IIPOLYKLIMIO CIIEPMMEB M SIML, MHOTME Hace-
KOMBIE TpeBYIOT TOIOTHUTETBHOIO MUTAHUS 1151 BOCCTAHOBIEHMS STHUX
pe3epBOB MIIH TUOHYT BCKOPE MOCHE Pa3MHOXEHMA.

My:KCKHe oJ0BbIe Opraubl ¥ ciiepMaToreses. MyxcKue T0JI0BBIE Opra-
HbI HACEKOMbIX 06Gpa30BaHbl IIAPHBIMYI ceMEHHMKaMU (puc. 130), B KoTo-
PBIX (DOPMUPYIOTCSI CIIEPMATO30MIIBI, IPUIATOUHBIMU JKeNe3aMH, BBIIE-
TOLIMMU CEKPETHI, ¥ CEMATIPOBOIAMHU.

KaXIbIif CeMEHHMK COCTOUT U3 HECKOIBKMX CEMEHHBIX (OJUTMKYIIOB,
PaCITONIOXEHHBIX TOCETMEHTHO Y IPUMUTUBHBIX POPM 1 OGBEIMHEHHBIX B
KOMITAKTHBIM OpraH ¢ COGCTBEHHOM 060109KOM Y G0Jiee COBEPIIEHHBIX
¢opM.
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B HEKOTOpPBIX cydasix TIPOUCXOAUT BTOPUYHOE COKpallleHUe YUCiia
(ONNMUKYIIOB (IO OMHOIO Y ABYKPHUIBIX, OJIOX U CEHOEIOB) WIM UX YBEIU-
yenue (10 70—80 y TIpsSIMOKPBUTBIX U TapakaHoB). Pexe, HarpuMep y Bec-
HSIHOK M 6ab0oueK, NpaBbIil ¥ JIEBBI CEMEHHMKY CPacTaloTCs ApYr C ApY-
I'OM B HellapHoe 0Gpa30BaHUe C IBYMsI OTXOASIUKMMHU OT HETO CEMSIIPOBO-
JaMU.

B orpaHMYeHHOI STIMTEIMEM ITOJIOCTU (OJLIMKYJIIA BEIIEISIIOTCA 30HEB!
MOCIEN0BATEIHLHOTO Pa3BUTHS NTOJOBBIX KJIeTOK (puc. 131). B 30He pa3-
MHOKEHUS, VIV TepMapuH, COCPEI0TOYEHb! MHTEHCUBHO AEJIAIMECS I~
JIOUIHEBIE KJIETKY TIEPBUYHBIX CIIEPMATOTOHMEB. 3IECh XK€ HaxOOUTCs
KpYITHas aruKalbHas KIeTKa WK TPYIIa KIETOK allMKalbHOM pO3eTKH,
KOTOpbIE TPAHCITOPTUPYIOT K TIOJIOBBIM KJIETKaM BELECTBA, HEOOXOAUMBIE
IUISL KX POCTa U Pa3BUTHUS.

[ToTOMKY TIEPBUYHBIX CITEPMATOTOHUEB — MHOTOYMCIEHHbIE BTOPHY-
HBIE CITEPMATOTOHMU, COXPaHSIS TUIa3MaTUUECKIE CBA3U IPYT C IPYIOM,
0(POPMIISTFOTCS B TOHKOCTEHHBIE CeMeHHble IUCThI. ITpoits pan CMHXPOH-
HBIX MUTO30B, OHU IPpeo6pasyloTcs B CIIEpMAaTOLUTH IIEPBOTO ITOPSIKa,
YUCJIO KOTOPBIX B KAXIOM LIMCTE COOTBETCTBYET [€OMETPUYECKOH TIpO-
rpeccunt: 32 y yepBelioB, 64 y MyX, 128 y pyueitHUKOB U 256 y 6aboyex.

2

Puc. 130. CTpoenne NoJIOBLIX OPraHOB CaMIOB
(no Romoser, 1981):

1 — CeMEHHO ITy3bIpeK; 2 — CEMEHHUKM; 3 — MPUIATOYHbIE XKe-
JIe3bl; 4 — CeMsAN3BEpPraTe/IbHbIN KaHa

Puc. 131. ®aspl cnepmaToreHe3a B ceMeHHHKe
(mo Gillot, 1980):

a— repMapuit; 6, 6, 2— COOTBETCTBEHHO 30HBI POCTa, CO3PEBAHM,

TpaHcopMalmy; J — CrepMaTo30MALl; 2 — aluKaTbHast KIeTKa;
3 — criepMaTOroHuu; 4 — CIIepMaTOLIUThI; 5 — CIIepMaTHIIbI
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[poxons B 30HY pocTa 1 3aTeM B 30HY CO3PeBaHU, KaXIbIi CIIEPMATOLUT
MIepBOTO MOPSIIKa MOABEPraeTcs peAyKLUMOHHOMY AENIEHUIO U JaeT Hayallo
YeThIPeM TAILIOMIHBIM ITIOTOMKAM — CIIepMaTOLMTaM BTOPOTO TTOPSIIKa.
IMocnenaue, mpuobpeTtas 00JIUK CliepMaTUll, TEPSIOT 060JI0UKY LMCTEL U
MOCTEIEHHO ITPeoGpasyoTCs B ClIepMaTo30M bl B 30He TpaHChopMaLUH.
Bce miporiecchl criepMaroreHesa 0OObIUHO 3aBEPILAIOTCS Y HUMQ U KYKOJIOK
JI0 OKPBUIEHUS, ¥ TIOJIOBO3PEJIbIE CaMLBI YK€ HeE ITOIOIHAIOT pacXomyeMble
3aT1achl ITOJIOBLIX KJIETOK.

3peJible CriepMaTo30MIbl HACEKOMbIX UMEIOT BEPETEHOBUIHYIO IOJIOB-
KY, TIOKPBITYIO LIATIOYKOM aKpOCOMBI, Y YIIMHEHHBIHA XIYTUK, 06pa3o-
BaHHBIA MUKpoPUOpMIIaMu oceBoro (utameHTa (puc. 132). CoxpaHss
KPYTIHbIE MUTOXOHAPUY ¥ LEHTPHUOJIM, OHY TEPSIFOT CBOMCTBEHHBIE CITED-
MaTuIaM puGOCOMBI, CTPYKTYPHI aniiapara ['oJbIKY ¥ IIOYTH BCIO LIUTOII-
na3My. IpencTapisist coGoit AIpo, CHAOXKEHHOE MOLLIHBIM, HO KpaTKOBpe-
MEHHO IENCTBYIOMM IBUTATENIbHBIM allllapaToM, CIIEPMAaTO30U] ClieLira-
JIM3MPOBaH B HAaIlpaBJIeHMH ITOUCKa U oceMeHeHUd aiua. IlosnHee, npu
CIIUSTHUY C SHLIEKIETKOM, OH 0TOpAChIBAET XIYTUK U B BULIE FATUIOUIHOTO
SIpa My>XCKOTo IIPOHYKJIeyca yYacTBYeT B 06pa30BaHMU CUHKapMoHa —
JUTIIOMIHOTO SIIpa 3UTOTHI.

CdopMUpOoBaHHbIE B (HOJUIMKYJIAX CIIEPMaTO30MIbI IPOXOJIST 110 ce-
MAITIPOTOKAM B CEMSIIIPOBOJIBI M OCTAIOTCS HEMOABUXKHBIMU B OOIIMPHBLX
TIOJIOCTIX CEMEHHBIX MTY3BIPHKOB. 30eCh OHU IIOIIEPXKMBAIOT KU3HEN e -
TeJILHOCTh 34 CUET CEKPETUPYEMBIX BIIUTENNEM CEMATIPOBOIOB BbIIEJIEHM I
Y B MOMEHT KOITYJISILIMY TTACCUBHO BLIHOCSATCS BOJIHAMU IIEPUCTANIBTHKM B
CceMsTM3BepraTeIbHbI KaHall.

IlpunaTovyHplie Xene3bl CEMEHHMKa UMEIOT BUJ NMAPHBIX U3BUTHIX
TpYGOYeK, pexke OHU OTCYTCTBYIOT (y ABYKDPBLIBIX U TEPBUYHOOECKPHI-
JIBIX) WUIY OObeIMHEHBI B KPYIHBIN TpUOOBUIHBINA OpraH (TapakaHsal).
BrigensgeMble MMM CEKPEThl aKTUBUPYIOT IBUXEHUE CIIEPMATO30MI0B U
BMECTE C TeM IT0OYKIAIOT CaMKY K YCKOPEHHOMY (HOPMUPOBAHUIO UL
Hepenxo 3Ty ceKpeThl CONEUCTBYIOT PA3BUTHIO CEKCYAIbHOU BOCIIPHU-
MMYMBOCTH, a TaKXKe, 3arI0NHSISI [IOJOBLIE IIYTH CAMKHM, IIpeJOTBPAIlaIoT
[IOBTOPHBIE CIIapMBaHus C IpYyTUMU camLiaMy. KpoMe Toro, BhiieneHus
IIPUIATOYHBIX XKeIe3 U3PellKa [T0eNaloTCa CaMKaMU WU UCTIONIb3YIOTCS
U1 06pa3oBaHuUs criepMaTodOpOB — 3aIlOJHEHHEBIX CIIEPMATO30MIAMU
(dIakoHOB (puc. 133).

2 3 4
é /
7 %Z $
7 5

Puc. 132. Crpoense cmepMaTozouza (1o Puc. 133. Crpoenne cnepmaro-
Romoser, 1981): ¢dopa (no Romoser, 1981):
] — MHTOXOHIPHY; 2— OCeBON (puaMeHT; 3 — I — ceMeHHOM 1akoH; 2 — GeNKOBbIH

rOJIOBKa; 4 — AKPOCOMa; 5 — LIEHTPUOIb CEKpeT
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ITpUMUTUBHEIE HACEKOMBIE OTK/IaIBIBAIOT CIIEPMATO(OPBI Ha CY6CTpaT,
Y caMKa ITOIOHPAaeT UX CBOMMM ITOJIOBBIMU NPUIATKAMU HEPEAKO IpY y4a-
CTMM caMlia, MOATATKMBAIOLIETO ee K HUM. Y MHOIMX CBEPYKOB U Ky3He-
YUKOB CIIepMaTohOpsl 06pa3yroTCs 10 CITApMBaHMSI, y CApaHYOBBIX — B
MOMEHT CIIapMBaHHUs, Y TApaKaHOB 1 6ab0ueK OHM (POPMUPYIOTCS B [10J10-
BBIX IIYTIX CAMKM M3 BBEIEHHBIX CAMLIOM CEKPETOB.

Bo3MOXHBIE YTV PETYJISLMM ASATEILHOCTH IPUAATOYHBIX Xele3
Ipe[cTaBleHbl Ha pucyHKe 134. JJo6aBUM, YTO SKOU30H OTPaHUYEHHO
CTUMYIMPYET MUTOTHYECKYIO aKTUBHOCTD CIIEPMATOIOHUEB, & IOBEHWIb-
HBI TOpPMOH TOPMO3HT.

JKeHCKHe M0JI0BbIe Opransl 4 oorenes. ITapHble AMYHUKM HACEKOMBIX
06pa30BaHEI cepyeil OBApUON — SHLEBBIX TPYOOUEK, B KOTOPBIX ITPOXOAAT
BCe BXHENILIME ITPOLECCH (POPMMPOBAHKUA SIULL (pUC. 135). 3akabiBaro-
1IMecs y SMOPHOHA B BUIE TOCETMEHTHO PACIIONIOXEHHBIX ITapHBIX 3a4aT-
KOB OBapMOJIBI COXPAHSIOT CETMEHTAPHYIO MPUHAMIIEXHOCTH JIUIIb y ca-
MBIX IPUMUTUBHEIX HACEKOMBIX (PUC. 136) 1 OOBIYHO YTPAUMBAIOT €€ IIPU
BTOPMYHOM IIOMMMEPH3aLMHU 3a4aTKOB. B MCXOTHOM COCTOSIHMH MX YUCIIO
OTpaHNyeHo 5—7 MapaMy B COOTBETCTBUM C HAGOPOM ITOJIOBBIX CETMEHTOB
(BTOpOI—EBSITHIN CETMEHTBI GPIOLIKA), B UeM ITPOCIIEXKUBACTCS CXONCTBO
C KOJIBYATBIMU YEPBSAMH, TTOJIOBbIE OpraHbl KOTOPhIX PasBUBAIOTCS B Cer-
MEHTAX 3aJIHel MTOJTOBUHEI TeNA.

CrefoBaTelIbHO, BEChMA OrpaHWUEHHAs IUIOJOBUTOCTS JIPMMUTHBHBIX
HACEKOMBIX CBA3LIBAETCS C OTPAHMUYEHHBIM YK CIIOM CETMEHTapHbIX 3ayaT-
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i H WU T.I.
: :z\ [IpuoaTouHble
Hecneunduyeckue MOJIOBEIE : 0
TIPOTEMHEL KeJIe3bl : Heitpocexk-
. pETOpHEIE
/ '\ \xerku ronos
i HOTO MO3ra
Kuposoe Creuudu- Cekpeuust :
3|  YECKHE |- : Kapau-
Teno OPOTEUHbL ' AJIBHBLE
i H Tena
-~ H
'
P / \ H
.
:

PSR, -
N

Puc. 134. BosMoxkHble MYTH peryisuud JesTeJbHOCTH NPHAATOYHBIX XKelled
npy ¢opmMupoBanun crepMaTodopoB. IIyHxmupnbie AuHUU — NPeNNOJArae-
moie nytd peryisuum (no Gillot, 1980)
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Puc. 135. CrpoeHue NONOBBIX OpraHoB Puc. 136. CermenTapHoe cTpoenue
camkn (no Romoser, 1981): AHYHAKOB Y NMPUMHTUBHBIX

HacexomblX (mo IlIeameuway, 1949)
1, 2— COOTBETCTBEHHO MEAMALHbIA M JlaTepasih-

HBIH AMLEBOL; 3 — OBapHOSBI; 4 — TEPMUHAILHBIN
(huIaMeHT; 5 — CeMSANPHEMHHK; 6 — MPUIATOYHbIE
KeJe3bl

KOB OBapHOJ, HO ECIIU IJTSI KOJIbYATHIX YepBelt OMMH U3 CIIOCOOO0B ITOBLI-
LUEHUS TIOJOBUTOCTH — POCT MX TeJia B IIKMHY, TO U HACEKOMBIX DTOT
ITYTh HETIPUEMJIEM.

PaccMoTpuM cTpoeHMe oTHeNbHOM oBapuomsl (puc. 137). CHapyxu
Kaxpas sileBas Tpyoouka obneyeHa CoeM MBILILL, SITUTeNMeM 1 Coelu-
HUTEJLHOTKAaHHON 000J10uK0i (TyHUMKOI). Ee BeplHa rpomorKaercs B
GecCTpYKTYpHBIA (prNIaMeHT, U Bee GhMIaMEHTHI OBAPHOII IIPABOT0 U JIEBO-
ro SMYHUKOB, COEIUHSIACH APYT C APYTOM, 3aKPEIUISIOTCS B TOP3aIbHOM
mvadparme. OGBIYHO B IIpeieiax OBapUOIbl BRIIEISIIOT KOHUEBYIO KaMe-
py — repMapuit 1 oOpa3oBaHHEIN cepueil GoTUKYI0B BUTEUIIpUi. B
TepMapuu COCPeIOTOYEHBI IIEPBUUHEIE OOTOHUM, MUTOTHYECKOE pa3MHO-
XEHUE KOTOPHIX ITOTIOTHSIET HA60p pacXonyeMEIX FAMET, a TAaKKe pelxie
NpedoJUTHKYISPHEIE KIeTKU. HauuHaromyecs 31ech IpoLecchl 0oreHesa
MPUBOAAT K (POPMUPOBAHUIO BTOPUYHBIX OOTOHMEB, CYIb0a KOTOPHIX B
0BapHoJax PasHbIX TUIIOB pazIMyHa.

B IpUMUTHBHBIX TTAHOMCTUYECKMX OBAPHOJIaX, CBOMCTBEHHDIX LUETH -
HOXBOCTKAaM, TIOIEHKaM, CTPEKO3aM, BCEM OPTONTEPOMIHBIM HACEKOMBIM,
HCKITIOYAst YXOBEPTOK, a TAKXKe TPUIICAM, CeHoelaM, BECHIHKAM, HEKOTO-
PBIM CKOPITMOHOBEIM MyXaM, 6J10XaM U, BEpPOSTHO, BUCIOKPBUIKAM, 00r0-
HUU PAcXOIYIOTCI Ha 0O6pa3soBaHue SIML U B PEIKUX CITyJasiX Ha ITOTIOJIHE -
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Puc. 137. Ctpoenrie manoMcTiHieckod (A),
TexoTpoduueckoli (5) B NOMATPoduYecKoH
(B) oBapHOJBI ¥ HACEKOMBIX:

a — repMapuit; 6 — BUTEIUIAPUI; ] — OOTOHHY; 2—

0OLHT; 3 — QOITUKYIAPHBIE KIIETKH; 4 — XEJITOK;

5 — XeNTOYHblE TAXY; 6 — TpoUUECKUM CHUHIIM-
TUH; 7 — TPOQOIIUTEL



HUe Habopa MpedOITUKYIIPHBIX KIeTOK. [1peobpasysich B OOLMTEL, OHU
HaKalUIMBalOT LUTOIUIa3My ((ha3a MpeBUTeNIoreHe3a) 1, YBETUUUBAsICh B
pasMepax, COCPeIOTOUNBAIOTCS Y OCHOBAHMSA IepMapusl. 3aTeM OHU IIPOX0-
[IAT B BUTEJUIAPUI, [le OKPYXKAIOTCH QONITUKYIIPHBIMU KJIETKAMA U Ha-
YUHAIOT HAKaIUIUBaTh XeJITOK ((ha3a BUTEJUIOTCHE3a).

DOoNUKYJSIPHBIE KIETKY, 00pa3yIOLINecs U3 IpedoUTUKYISPHBIX KJle-
TOK l'epMapysl, BRICTpaUBaIOTCS B SIIUTEIUIA U TPAaHCIIOPTUPYIOT M3 TEMOJIUM-
(bbI HEOOXOVIMEIE TSI CUHTE3A JKEJITKA COSIUHEHYS. B 310 3Xe BpeMst IuIuIo-
UIIHOE SIPO OOLIMTA TEPSET 000JIOUKY U, TIPUHUMAST OOJIMK 3apOIBILIEBOrO
Ty3bIpbKa, BKIIIOYAETCS. B CUHTES XKENTOMHBIX IpaHyIT. OIHAKO B OTJIMUME OT
sIep OOBIMHBIX CEKPETOPHBIX KIIETOK SIIPO OOLMTA HUKOTIA He MpeTepIieBaeT
9HIOMMTO30B U ITOJIUTUIOMIU3ALIAM , UHTEHCUGDUUMPYIOLLMX TPOLECChI CUH-
T€34, B [IPOTUBHOM CJIYYae OHO YTPATWIIO OBl POJIh XPAHUTEISI TeHETUYECKON
UH(pOpMALIMY MaTepUHCKOrO OpraHyaMa, o0peKas IocTenyIolIre IIOKONeHUS
Ha BBIPOXIEHME U yporcTaa. [TormonseHue Habopa MaTpylLl, HEOOXOIUMBIX
TSI CUHTE3A CIIELM(PUUESCKUX IPOTEUHOB, IIPOLCXOIMT 3a CYET CBOEOOpasHOM
aMITMpUKaUKK (YMHOXEHVS YMCia) TeHOB B gape oouuTa. OIHAKO U 9TO
CPEACTBO HE PaJUKATLHOE B PELUCHUHU ITpobIeMbl MHTEHCHMDUKALY CUHTE32,
TaK KakK ITPOLIECCHI BUTEIUIOTEHE3a B TPUMUTUBHBIX ITAHOMCTUYECKIX OBapH-
0J1ax BeCbMa I1POJOIDKUTENBHBI U ITOCTeTIeHHbL. CTOJb Xe MPOIOJDKUTEIbHA U
nocTeneHHa oTKIanKa cOPMUPOBAHHBIX UL, YKMCIIO KOTOPBIX OTPaHMYEHO
JUCIOM SHMLIEBBIX TPYOOUEK SSUMHMKA.

Bornee paguxanbHOe CPENCTBO MOBBILIEHMS ILTOJOBUTOCTH BCEX TIepe-
YUCJIEHHBIX BbILIE HACEKOMBIX — ITOJIUMEPU3ALIMS 3a4aTKOB OBAapHOJ,
YMCIIO KOTOPBIX Y IMOICHOK IOCTUTAeT HECKOJIBKUX COTeH, a Y LApWLbI Tep-
MUTOB — HECKOJBKMX ThICAY. dpyrue HaceKoMble U30paid MHBIE ITYTH
COBEPILEHCTBOBAHMS 0OTeHe3a, KOTOPBIE MpefoNpeaeIeHsl paHHeH mud-
(bepeHLMalMe BTOPUUHBIX OOTOHUER HA OOLIUTHI ¥ AG0PTUBHBIE TTUTAI0-
IIME KIIETKU — TPOPOLMUTEI.

B MepoMcTIYeCKMX OBaproiax pa3sMHOXEHME ITEPBIYHBIX OOTOHUEB 3a-
BEpLUAETCS OO OKPBUIEHUS Y II0JI0BO3PEJIble CAaMKH JIULUE PACXOMYIOT Ha-~
KOIUTEHHbIE B TepPMapUU 3aITachl JIOJOBBIX KIETOK. BTOpUYHBIE OOTOHUM,
MMEHYEeMBIe 3MIeCh LIMCTOOIacTaMu, ITOCIe Psiiia CUHXPOHHBIX AENCHM (hop-
MUPYIOT TPYIIIIEI KJIETOK — LMCTOLIUTOB, CBA3aHHEIX IPYT € JPYTOM LIUTOII-
JTIA3MATHIECKUMH TSDKaMU — (pycoMamut. [1py 9TOM LIMCTOLMTHI PasHbIX 10~
KOJICHUI pazmiyaloTcst YMciIoM GycoM, KOTOpOe 3aBUCUT OT YrcIa JeeHUH,
YTO TIPENOTIPENENsIET UX NATBHEUIIYIO CYIBOY. ¥ HEKOTOPBIX XYKOB (DakTo-
poM nuddepeHIMalAY LM CTOLMTOB CIYXHUT XpOMAaTUUECKOe TeJlbLe, IIpo-
HMKaloulee JULIb B ONHY M3 JeJALIMXCs KIETOK — OyayLuil oouut. Bee
OCTAJIbHBIE KJIETKM CTAHOBSITCS 11030 Hee TpooLMTAMH U JTUOO CIUBAIOTCS
JPYT C IPYIOM B €IUHBIN TPOOUUYECKUI CUHLIUTUI TrepMapiis, JIM00 corpo-
BOXXIAIOT OOIUT B POJUTMKYNAX BUTTEIUISIpUsL. B TenoTpodieckix oBapuo-
JIaX, CBOMCTBEHHBIX YXOBEPTKAM, ITyX0edaM, BILLIAaM, TLIOTOSAHBIM XKyKaM,
CETYaTOKPBLIBIM, MHOIUM CKOPITMOHHMLIAM, IEPEIIOHYaTOKPBUILIM, pyJyeii-
HMKaM, YelIyeKPBUThIM, ABYKPBUIEIM M HEMHOTUM GJroxaM, oOuIee Yuciio
TpoGOLIUTOB, COITYTCTBYIOLIMX eIMHCTBEHHOMY OOLIMTY, BApLUPYET OT 1
(xoMaprI-3BOHLIEI) 10 127 (kyxenuua Carabus violacens L.).
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IMpoiins (a3l MPeBUTEIUIONEHE3a B IIpeiesiaX TepMapya 1 B IIEPBBIX
GOJUTMKYNIaX BUTEIUIAPUS, OOLIMT MPUCTYIAET K BUTEJLJIOrEHE3Y, a Sapa
TPO(OLUTOB, TIOABEPrasiCh SHIOMUTO3AM U TTOIUIUIOMIN3ALUH, IIPUHN-
MAIOT Ha ce6s1 OCHOBHYIO paboTy 10 CUHTE3Y NPeIIIIeCTBEHHNKOB XKEJITKA.
TpaHcnopTupys 1Mo (pycoMaM He TOJILKO OTHOCUTENILHO ITPOCTbIC COCAMHE-
HUSI, HO M HYKJIEHHOBbIE KHCJIOThI, 4 TAKXKE OT/IETbHbIE OpraHesUIbl (MUTO-
XOHIPUY ¥ pU6OCOMEL), TPOPOLMTEI M30ABISAIOT OOLIUT OT MHOTHX PyHK-
LM, HO BCE XK€ OKOHYATENBHBII CUHTE3 ¥ PACIIPEAC/ICHHAE XKENITOYHbIX 3a-
[1aCOB KOHTPOJUPYIOTCS €TO SIPOM.

Pob HONTUKY/ISPHEIX KJIETOK B MEPOMCTUYECKMX OBapuoniax bonee
OTpaHMYeHa, YeM B ITAHOMCTMYECKUX 0BapuoJiax. [locTaBiisas HeKoTopoe
KOJIMYECTBO MUTATEILHBIX BELIECTB M3 TeMOJIUM(EI, OHU BMeCTe C TEM CO-
XPaHSAIOT OJHY M3 OCHOBHBIX CBOMX (PYHKIM# — CEKPELHUIO 060I0UKH
118 — XOPMOHA Y YYaCTBYIOT B Pe30POLIMY ITOTUOILIUX MU TIO KaKKM-
JIN60 NPUYMHAM HE Pa3BUBLLIMXCS OOLIUTOB.

Y HEKOTOPHIX NMAPasUTUYECKMX U XKMBOPOISAIIMX HACEKOMBIX BUTEIULA-
PUH peTyLIMPOBAH HJIM OTCYTCTBYET. DTO OOBSICHSCTCS CIEAYIOLUMM: Y I1a-
Pa3UTUYECKIX HACEKOMBIX SILia He COIepXKaT XeJTKa, OTCYTCTBUE KOTO-
POTo KOMITEHCHPYETCS CIELMATBHBIMU IIPUCTIOCOBICHUSAMM, TI03BOJIAIO-
ILIMMM 3aPOJIBILIY YCBaUBATh TKAHU ¥ COKU TIOPaKaeMOoro Opranuama; rnpu
XUBOPOXIEHUY MATEPUHCKUI OpTaHu3M 06ecrieuMBaeT pa3BUBaOILIEroCs
TIOTOMKA He Yepes XeJITOK UL, a HE[IOCPEICTBEHHO MUTATeIbHBIMU BELLE-
cTBaMU reMoJMMEbI. [1py reMoUEeNbHOM XKUBOPOXICHUH, 3aKaHYMBaKO~
HeMCSI TUBEILIO CaMKH, PasBUBAIOLIAAC JMYMHKA ITOIJIOIIAeT ee TKaHM,
qTO BeCbMa HAITOMUHAET I1apasuTHU3M. BO BCAKOM citydae, U IpU KUBO-
POSKIEHNM, U TIpY [APA3UTH3ME OTIafaeT HEOOXOUMOCTh B 06pa30BaHMU
KeNTKa U, CIEI0BATENIbHO, B TOM OTIEJIE OBAPHMOIbL, TIe IIPOUCXOMAT ITpo-
LIECCHI BUTEJUIOTEHE3A.

CylLeCTBOBaH}E CIIeLMATM3MPOBAHHBIX TPOQOLUMUTOB HAMHOTO 06Ier-
yaeT pa3BUTHE SMLEKIETKH, HO TpeOyeT MOOIIM3aLMU BCEX MeTabomyec-
KMX PE3€PBOB JUII UHTEHCUBHOM, XOTA U CKOPOTEUHON AEATENbHOCTH.
dopMupy4 stiflla OTHOBPEMEHHO BO BCeX OBapHoJIaX sIMYHMKa, CaMKa CIlo-
coOHa OTKIIaABIBATh [TOCNIENOBATENBHBIE [TAPTUU ULl C UHTEpBaJlaMH, He-
06X0IUMBIMU I BOCCTAHOBJIEHMS M3PacXON0BaHHbIX 3a11acoB IJ1aCTU~
YeCKUX Y pe3epBHLIX BelllecTB. [TpomyuupoBaHue 1Ll CTAHOBUTCSL, TAKUM
06pa3oM, BaKHENILIMM COOBITHEM B €€ KU3HHU, pasleNleHHO! Ha I1ocie10-
BaTeJbHbIE TOHOTpOGMUYEeCKUEe LUKIBI (JIaT. gonos — pasMHOXEHHE,
trophos — MUTaHUe). ¥ KpOBOCOCYIUX KOMapOB 3aKOHOMEPHBIE YepeNo-
BaHMA NpYeMa MY Y OTKITAIKY SIALL JOCTUIaI0T COCTOSTHUS COBEPILICH-
HOIi TOHOTPO(HMYECKO TapMOHMN: ITOIYYHMB ITOJHYIO IIOPLIMIO KPOBY, OHU
CITOCOGHBI K Pa3BUTHIO TIOJHOM ITapTUM UL, Y JIMIIb Y BUIOB C aBTOI€H-
HBIM pa3BUTHEM SIMYHMKOB IepBasi [IapTyA UL GOPMUPYETCs 10 KPOBO-
cocaHus B yLIep6 [TOTPeGHOCTSIM CaMOro HaceKOMOro. 3a JIETO caMKa Ma-
JIpUitHOTrO KOoMapa Anopheles maculipennis Mg. UCIIBITBIBAET N0 ITATH IO-
HOTPODUYECKUX LIMKIIOB, OTKJIaJbIBAS IIATE APTUHA UL U CTOJIBKO XK€ pa3
HacachIBasCh KpOBH. [Ipy 9TOM JIMIIEL OYeHb HEOOJBLIOE KOJIUYECTBO KPO-
BU PacXoMyeTcs Ha ITOAAepXKaHyue XU3HU, TIOYTH BCS OHA HUCITOJIb3YeTCs
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IUISL TTOCTPOEHMSI JKEJTKA SIMLL. B TOM cityyae, eciy caMKe He yIaeTcsi Haco-
caTh MOJHYIO ITOPLUIO KPOBU, PA3BUTUE SIUL] BOOOIIE He HaBIIONAETCS.

HeckobKo 1o-rHOMY pOMCXOOUT 06pazoBaHue AUl y 6aGoyek. Y
HETUTAFOLIMXCS WIENKONPSIOB (MM KOKOHOIIPSIOB) OOTeHE3 3aBepLIAET-
Cs1 0 OKPBUIEHUS; Y GPaXHUKOB YacTh SUL (POPMUPYETCS TAKKE JI0 OKPhI-
JIeHUs1, Apyras 4acTh — I10CJIe OKPBUIEHUS, 33 CYET JOTIOTHUTEILHOTO T -
TaHVs. Y OOJNBLUMHCTBA THEBHBIX 6a604eK (GOPMUPOBAHUE ULl HAYMHAET-
¢s1 rocse MeraMmopgo3sa.

Eure 6oJiee cBoeobpa3Ha NeATEIBHOCTh TEIOTPOMDUUECKUX 0OBAPHOI
(cm. puc. 137, b), CBOMCTBEHHBIX BCEM OCTATILHBIM HACEKOMBIM, B YACTHO-
CTU PaBHOKPBUIBIM, KJIOIaM ¥ pasHOAIHBIM XykKaM. OTIM4ue TeneTpodu-
YeCKMX OBAPUOIT OT IIOJIUTPOPUIECKMX COCTOUT B TOM, UTO BCE TPOPOLM-
ThI OCTAYOTCSl B TePMAapUy U CBSASBIBAIOTCSI C IIPOXOISALLUMMY B BUTEJIISIPUIA
OOLIUTaMMU JUIMHHBIMY XETOYHBIMU TSDKAMU.

ObecrieunBast IIpOLIECChl BUTEIIOTeHe3a HEOOXOIMMBIMUY VIS CUHTE3a
JKeJITKa IPONYKTaMy, TPOMOLUTEI HEPENKO OCTAIOTCS CrPYITUPOBAHHbI-
MU B LIMCTBI WU CIMBAIOTCS B €IMHBINA TpouecKni cHHUMTH. Bee oHu
Y4aCTBYIOT TaKKe B (POPMUPOBAHUU OUEPETHON TAPTUHU SULL.

OYeBUIHO, YTO CTOJIb UHTEHCUBHBIE IIPOLIECCHI OOTEHE3a ITPY YYaCTHU
BCeX TPOPOLIUTOB 0BAPHOJIBLI TPEOYIOT OIIPENENeHHBIX TapaHTH peai3a-
LMH €r0 NMPOJYKTOB, U, BUIKMMO, He CITy4alfHO MHOI'YIe HACEKOMEIE C TEJIOT-
poPUYECKMMH OBapUOJIaMU NPUCTYIIAIOT K OPMUPOBAHMIO UL, JIULIL
OOHApY>KUB ITOAXOAALUMU IS MX OTKIIaOKK cy6cTpaT. He orpaHuyeHHEIe
TOHOTPO(MUYECKOW TapMOHMEN, OHU C Topasfio OOJIbLIEH JIETKOCTHIO Pery-
JIUPYIOT COOCTBEHHOE IT0JIOBOE COCTOSTHUE M UMEFOT BOJIBLINE BOZMOXHOC-
TU OJ151 BBIOOpa HEOOXOMMMBIX U TIOTOMKOB YCIOBUIA.

BripoueM, pa3uys 0BapyoS pa3HbIX TUTIOB JAIEKO He BCEIa BhIPaKeHb]
CTOJIb OIIpEeENIEHHO. PeabHble OTHOILEHHS XapaKTePU3YIOTCS FOpasio 601b-
LIMM pa3HOOBpa3eM BapyaHTOB, U 31€Ch PACCMOTPEHB! JIMLUB MOPHODYHK-
LIMOHAIbHBIE OCHOBEI ILTIOIOBUTOCTH M CEKCYAILHOIO COCTOSIHISI CAMOK.

ITpoLieccsl BUTEIUIOIEHE3a B OBAPHOJIAX BCEX TUIIOB OGBIYHO ITPOHUCXO-
[T JIUIIG B ITOCIEeIHUX QOJUIMKYIAX BUTEIUIIPUS, M OOIIMM UCTOYHMKOM
BUTEJJIOTEHUHOB CIIYXXUT XXUPOBOE TENIO. DTH CNEUMMUYHbIE IJIT CAMOK
6eJIKH, IIPOHMKAs CKBO3b 0DO0JIOUKY OBAPUOIE! 1 (hOJUIMKYJISIPHBIA SIIUTE -
Jii, a6CopOUPYIOTCS Ha ITOBEPXHOCTHU SMLIEKIETKH U 3aTeM TIepeHOCATCS
BHYTpPb ITOCPEACTBOM MUHOLIUTO3a. VIHOTO posia eIy, a TaxoKe JIMITUILI YU
DJIIMKOTeH OOBIYHO TPAHCIIOPTUPYIOTCA OT TPOOLUTOB, KOTOPEIE, BBITO -
HUB CBOM (DYHKUIMMU, pe30poupyroTca oouutoM. [locie atoro popMupyro-
Lyeecs Lo 0bJieKaeTCs TOHYalIeH KeaTOYHO! 060I0uKoi U 6oJiee To-
CTBIM XOPHOHOM — CKOPJIyNIO#, ceXpeTupyeMoit cTeHKaMU (POJUTUKYIIA.
O6e aTH 060J104KH (pUc. 138) 3AIUIAIOT A0, HO HE TIPETIITCTBYIOT ra-
3000MEHY U IIPOHUKHOBEHHIO CIIEpMaTo301a0B. [TocnenHe MpoXonsT ye-
pe3 ClelMaJIbHble MUKPOTIWIIIPHEIE OTBEPCTHS, KOTOPHIE OCTAIOTCS B XO-
PUOHE OT TOHYANIINX [LTa3MaTUYECKUX HUTEH, CBA3BIBAIOIIMX OOLUT C
IpyNIon GoJUTUKYISIPHBIX KJIETOK.

ITocnenyromre MpoleccH 0OreHe3a yKe He TPeOyIoT IIPUCYTCTBUS
aifiia B BUTe/ULIpUM. 11pOpBaB saMUTEIHATBHYIO IPOOKY ¥ OCHOBAHUS OBa-

157



DUOJIBI, OHO BEITIafaeT (OBYIUPYET) B II0JIOCTE JIATEPANBHOTO siflieBoA.
OnOpOXHEHHEBIH QOJITMKYJI ClIaAaeTCsl, HO ellIe IOAT0e BPeMS COXpaHsIeT
CIefsl TIPOLIeHIIell OBYNAIMM B BUe PACTIaalOLErocs XKeJIToro Tena
(puc. 139). BriocnencTBuu oCTaTKU (QOJUIMKYJIA NOUTH TOJIHOCTRIO pa-
CTBOPSIIOTCS (hepMEHTaMM JIM30COM U HE IPETATCTBYIOT OBYJIILUUY JULL,
Pa3BMBAIOIIMXCS B cIenyIoux dommukynax. OcBoGoAMBIINCE OT TOPMO-
BSLIUIX BIMSTHUI 00CTATHYECKOTO TOPMOHA, WM AHTUTOHANOTPOIIMHA, OHU
Cpasy IPUCTYTIAIOT K BUTEIUIOrEHE3Y, B CBOIO OYepelb IIPUTOPMaXUBas
pasBUTHE H0JIEe MOJIOABIX OOLIMTOB BUTEJUIAPUAL.

ChopMuUpoBaHHOE, HO ellle AUTLIONIHOE S0, IIPOXOIA I10 JlaTepalib-
HOMY M 3aTeM [10 HEMTAapHOMY MEIHAIBHOMY SHALEBOAaM, MUHYET IPOTOK
CeMANPUEMHMKA Y OTUTONOTBOPSIETCS BEIXOISIIUM M3 HETO CIIEpMAaTO30M -~
oM. IIponBurascs nanee, SHUO MPUCTYIACT K Meilo3y 1 odeKaeTcs Kiei-
KVMM CeXPeTOM IapHBIX IPUAATOUHBIX XeJle3. 3aTeM, OOBIYHO B MeTadase
NIEPBOTO HENICHUS, caMKa OTKJIAIBIBAET A0 Ha M30paHHBIH €10 cybeTpar.

Mo cpaBHEHMIO C WIEHMCTOHOTMMHM APYTHX TPYII, OOUTAIOLMMU B OT-
HOCHTENBHO TIOCTOSIHHBIX YCIIOBMSAX BOXHON CpeIbl U B BEPXHUX TOPH-

Puc. 138. Crpoenne cdopmuposanto- Puc. 139. Osynaupsa u dopmupo-
ro Afua HACEKOMBIX: BaHMe JKeJXTBIX Teld B OBapHoJax
1— oocoma; 2~ XOpUOH; 3 — NepuILIasMa; HaCeKOMbIX:
4— XenToK; 5— sapo Aila; 6 — rospHoe I — xenthie TeNa; 2 — OBYIUPYIOIIME
TeJbLEe Aua
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30HTaX NOYBLI, HACEKOMbIE BIHYKIEHBI ITPHCIIOcadIMBaTLCS K Gojiee cy-
POBBIM YCJIOBUSIM Ha38MHOIO CYLUECTBOBAHUSA. BIIONHE [TOHATHO, YTO BbI-
JYTISIOIIMMCS U3 L2 OpraHu3M OJIKEH OT/IMYAThCsl 60oJiee BLICOKON
OpraHu3ale U MOBBIICHHON JXU3HECTIOCOOHOCTBIO, YUTO NOCTUTAeTCs
fyaronaps COBepLIEHCTBOBAHMIO SMOpHOreHes3a M TTONIOIHEHUIO EI0 HO-
BBIMH (hOpPMOOOPA30BATENBHEIMU MPOLIECCAME. DTO TPeOYET ITOBLILUEH-
HBIX KOJTMYECTB XKeNnTKa. TakuM o6pa3oM, pasBUTHE BUTSUIAPUS (T Ha-
KaIUIMBAaeTCsI XKeJITOK) B OBaproiaX HACEKOMBbIX MOXHO pacCMaTpuBaTh
KaK IIPUCIIOCOBIeHUE K Ha3eMHOMY obuTaHuIo. Bo BesikoM ciydae, suy-
HUKY YWICHUCTOHOTUX APYIUX IPYIII JIMIUEHB] PA3BUTOIO BUTEIUISIPMS, 2 B
UX SALAX COACPXUTCS 3HAUMTEILHO MEHBIIE JKeJITKa.

Cpenu (bakTopoB, PEryIUPYIOILKMX IIPOLIECCH] BUTEIIOTEHESA U CO3pe-
BaHMs CAMOK Y HACEKOMbIX, CYILECTBEHHOE 3HAUEHUE UMEIOT KOJIMYECTBO
Y KauecTBO Kopma. [IpuBegeHHBIe MPUMEpEI FOHOTPOQUUECKUX OTHOLLIS-
HUYI ¥ KOMapoB MOXHO JOIOJHUTE IIPUMEPOM 3aBUCHMOCTH Pa3BUTUA
AUYHUKOB MYX OT COIEPXaHUsl B IIULIe 6eKOB U yrieBooB. I1pu nura-
HUH MYX UCKITIOUMTEIRHO YITIEBOAHON IUIUEH CpOXH MX XU3HI HE COKpa-
1IAXOTCSI, HO He 06pasyercs Hyl OTHOro copMUpPOBAHHOrO sif1a. Bxioge-
HHE B PALMOH BENKOB Cpasy CTUMYIMPYET Pa3sBUTUE SIMYHUKOB yepes Jei-
CTBYE TOPMOHOB SHIOKPUHHON CUCTEMBL.

He MeHee ToxasaTeIbHO BIUSHUE IIOTHOCTU COCPENOTOUSHMS OCO0EH,
TMOBRILLEHWE KOTOPOit CoOKpalaeT IIOLOBUTOCT MYX Jpo30dul, HO yBe-
JIMYKBAET ee Y IYCTHIHHOM capaHyu. Eciu IIpy 3TOM MMEIOTCA [TOJI0BO3pe-
JILIE CAMLIBI, TO Y CApAHYM CTUMYAMPYETCH Pa3BUTUE SUYHUKOB, IT0-BUIM-
MoMy, Grraronaps depoMoHaM. BripoueM, GhepOMOHBI ITYeTUHON MaTKH,
Ha060pOT, IPEIOTBPALIAIOT Pa3BUTHE SMYHUKOB Y pabodnx ocobeit.

Eie 6os1ee oueBHIIHO BIMSHYE TeMIIepaTyphl U BIaKHOCTH, ONTHMAalIb-
HBIM 3HaYEHUSIM KOTOPBIX COOTBETCTBYIOT MaKCUMaIbHAS TUIOAOBUTOCTD,
a TAKKE CTUMYAUPYIOLIee BIMIHMNE Ha TUIOJOBUTOCTS BBEIEHHOIO B TI0JI0-
BBIE ITyTH CaMKH CIIepMaTodopa.

Ocoboe 3gaYeHMe B peTryISiMK CO3pEeBaHUA CAMOK U IIPONYLIMPOBAHMHI
VMM SIAL TIPMHATIEXKUT Ce30HHBIM H3MeHeHUAM doTonepuona. CurHaim-
3UpYS O HEM30EXKHOM HacTYIIIIEHUH Heb)IarOIpUATHAIX YCIOBUM OCCHHETO
BPEMEHM, COKpAILEHIE CBETOBOTO JHS TOPMO3UT (POPMUPOBAHUE UL Y
MHOTMX HaCeKOMBIX YMEPEHHBIX Y BBICOKUX LIUPOT, HO CIIYXKUT ITOJIOXKH-
TEJBHBIM CTUMYJIOM IJIS o6uTaTeNeil 3aCyLUTMBbBIX TPOIIUKOB. Bee aTit
BJIMSIHUS OITOCPENYIOTCS HEPBHON U SHIOKPMHHON CCTEMaMH, B YACTHO-
CTH HEMPOCEKPETOPHBIMU KJIETKAMK TOJIOBHOTO MO3Ta M peTpoLiepebpaib-
Horo KoMIuiexca. HexoTopsie IpUMEpPEI TaKOro pojia IpeCcTaBIeHbI CXe-
MaMM Ha pucyHKe 140.

ITpouecchl ooreHesa 3aBepllaloTcs BEIIEICHUEM IIOJAPHBIX (HAIIpaBy-
TeJBHBIX WIK PEXYKIIMOHHBIX) TeJlell X GOpMUPOBaHKEM TarIOUIHOTO
SKEHCKOTO IIDOHYKJIeyca.

TTo cpaBHEHMIO C ITPOLIeCCaMM CIIepMATOIeHe3a 00IeHe3 MeHee IMPOyK-
THBeH. B repBoM ciiydae B pe3ybTaTe Meio3a 06pasyrorcs YeThipe cIep-
MAaTo30Ma, BO BTOPOM — TOJBKO OIHO SIALIO M TpH HEreHEPUPYIOIIMX
BITOCJIEACTBUHU ITOJISIPHBIX TEJIbLA.

159



Capanya Locusta

r ________ ,1 IMuranue,
l r | CIIApMBAHKE U T.A.
| : AnaHuKy i
i [Hecneundmseckue L)Hpenmeﬂnoreues |
' oouura |
| TIPOTEMHbI l I
y / Buretoreses L
reno- |
XKuposoe -~ Buteiro

Teno TEHUHEL IChOpMHPOBAHHOE

SHIO

N\

emassascosmeseei
(emsesavas

Knon Rhodnius

CnapuBaHue

AnyHuxy <«
>
TIIpesutennorenes| |
i 0OIHTA | Heitpo-
: CEeKpeTop-
Kuposoe | | Butemno- 4 | | [ =pte xnetku
TENO reHuHsl | ;| Buremrorenes | rOJIOBHOTO
H MO3ra
A : |
: o3 I Kapau-
H i i [ChopmupoBanHoe aJbHBIE
[ » -
H H J207410] | TENA
: i L]
. : H /
. 1]
: i d
: ' i OTKJIAIKE SIHL| e
. [ cesscansems e )
: : [pune
'

Puc. 140. Bo3moxkHble IIYTH PeryJsANMH JeATebHOCTH
BIMAHHE KApIUAJBHBIX Tell TOKA3aHO Céemabim
(opMAPYIONIMXCA  AMI — HCUPHBIM



KoMap Aedes

Kposococanue

SIuaHUKY e,y
~={{Ipesutesnorenes| |
\ : oouuTa |
: | pETOpHEIE
Kuposoe | _| Burenno- |} | Bureanorenes | \|remo rozo-
TEI0 TEHUHBL | ! 0OILMTA €1 \\ Horo Mo3ra
: N Kapmu-
: CCbOPMI{POBaHHOC | ATBHBIE
E SO Jd
: | -
\
’ {
:  Orxnanxa aun
Myxa Sarcophaga
AuuHUKH
MMpesuTesioreHes
ooIuTa Heitipocex-
) PETOPHBIE
Kuposoe Buresno- Buremoreses KIIETKH TONOB-
1 HOTO MO3Ta
TEJIO TeHMHEL ooumTa
: Kapau-
ChopMupoBaHHOE AJbHbIE
: 4 aiino e
: | /s
i | | 4
: i /
: } /
: /
! L _ Orxnaznka suu /
H ——ERE I
H

T P LD T T E LA LT

AWYHUKOB ¥ Pa3HLIX HacekoMblx. Ilpenmonxaraemoe
RyHKMupom, NPHNEKAIUHX TeN — IMOUKaml,
nynxmupom (uo Gillot, 1980)



Buonorna PASMHOXEHWUSA
n PA3BUTUA HACEKOMbDIX

BUONOIrMs PASMHOXEHUS

Pa3MHOXeHUE Y Pa3BUTHE HACEKOMBIX ITONYMHEHB! OOLUIUM 3aKOHAM
CYLIECTBOBAHUS TTOIYJISILIVA 1 OCHOBAHBI HA B3aUMOIAEHCTBUM NHIUBU -
JI0B. BaxxHeH Uit akT 3TOro B3aMMOJEHCTBUS — CIIMAHYE raMeT camlia U
camxu. C 3TOro MOMEHTA OIUIONOTBOPEHHAS CIIEPMaTO30MIOM SIHLIEKIIETKA
HauyMHAeT pa3BUBAThCS B HOBYIO 0C00b. OIHAKO CIMAHUIO TaMeT y Hace-
KOMBIX ITPEILIECTBYIOT YaCTO BeChbMa JUTUTEJIbHBIN U He Beerla YCITellHbIiA
TIOMCK CAaMKM ¥ CJIOXKHBINM 6payHbIli pUTyall, B KOTOPOM 06a IapTHepa yc-
TaHABJMBAIOT B3aUMHYIO TOTOBHOCTh K CIApUBAHUIO Y CTUMYJIUDYIOT
Ipyr Apyra.

VY HaceKOMBIX HEKOTOPEIX BUAOB B 9TO BpEMSI IIPOMCXOIST CBOE0Opas-
HbI€E ITOENIMHKY CAMIIOB U JIPYTHE B3aKMONEHACTBUS C WIeHaMU [TOTIYJISLMY,
a MHOTA U € 0COGSIMU MHBIX BUIOB. CaMUbl HEKOTOPHIX BUJOB HACEKO-
MBIX IIPMHOCAT CaMKaM Iepe]] CllapMBaHUEM 3apaHee OMMAaHHYIO XXEpTBY,
JIpyryie caMy CTAHOBSTCSI XEePTBOU MPOXXOPIUBBIX CAMOK, TpeOyoWuX
YCUJIEHHOTO ITUTAHUS JUIS YCKOPEHHOTO Pa3BUTHS SIMYHUKOB.

CriapyBaHMe U CJIUSHUE TaMET — HeOOXOAUMOe, HO JalekKo He eIMH-
CTBEHHOE YCIIOBUE IIpONODKEeHUS pona. KpoMe Toro, He Bce OTIOL0TBO-
PEHHBIE TALIEKIETKH OTKJIaIbIBAIOTCH CAMKOM 1 Yepes ITOJI0XKEHHBIA CpoK
Npeo6pa3yroTCs BO B3pOCIBIX ocobelt cienyroiuero nokoneHus. Gopmu-
pOBaHUe U CAUSHYE TaMeT OIPeAe/IIOT JTULIb TTOTEHLIMATBHYIO TUIOL0BU -
TOCTh HACEKOMBIX. B pealbHBIX TTOTYSIUMSX B CIUTY BO3PACTHBIX U IIepU-
OIMYECKUX U3MEHEHMI CEKCYyaIbHOTO COCTOSIHUS NTApTHEPOB, UHOPUAUH-
ra, TOBTOPHBIX CIIAPUBAHUM, HAPYIIEHU B COOTHOLUEHHUH T10JIOB U MHBIX
IIPMYMH, CBSI3aHHBIX CO CTPYKTYPOU ITOMYJISIIMM, HE BCE €€ WIEHb! UMEIOT
PaBHbIE BO3MOXHOCTH YYaCTHS B BOCIIPOU3BOJACTBE ITIOTOMKOB.

Coco0bl pa3MHOZKEHHS M IIOMCK MOJoBoro naptaepa. CHhopMupoBaH-
HBIE FaMETBI CaMlia M CaMKH IIOMUAMO IIPUPOIHBIX pa3IMnyui B crielialn-
3alMH Y Ha3HAYECHUU OTJIMYAIOTCS ApYT OT Apyra HabopaMu MOJIOBBIX XPO-
MOCOM. ¥ GOJIBIIMHCTBA HACEKOMBIX CAMKHM TOMOTaMeTHEI, TO €CTh 00Iana-
10T IBYMSI UIEHTHYHLIMU TTOJIOBEIMU XPOMOCOMaMU ~— XX, CaMLIBI TeTepo-
rameTHhl (X0 wu XY). BripoueM, y 6a6Gouek 1 pydyeliHUKOB OTMEUEHbI
IIPOTHBOIOJIOXHbIE OTHOLIEHUS. [[oMoraMeTHBIE 0COGU MPOXYLUPYIOT ra-
METB!, BIIOJTHE UIEHTUYHBIE IPYT APYTY, T€TEPOraMeTHbIE — JBYX PasHbIX
TUIIOB, HanpuMep X- U Y-TaMeTEl.

XpoMOCOMHOE OITpe/iesieHe TI01a TIPOMCXOIUT B MOMEHT CIIMSIHUS I'all-
JIOUIHEIX IPOHYKJIEYCOB FOMO- M TeTEPOTaMeTHBIX MapTHepoB. ITockon-
KY raMeThl IIepBOro U3 HUX BCeraa MASHTUYHBI APYT OPYyTY (X-raMeTsl), a
BTOPOT0 — Pa3jn4yaloTcs I10 IIONOBBIM XpoMocoMaM (X- 1 Y- iy 0-rame-
THI), TO IIPU CTYYatHBIX KOMOUMHALMSIX TeX U Apyrux (X + X wm xe X +Y
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n X+ 0) COOTHOLIEHUWE ITOJNIOB B TIOTOMCTBE HOPMAJIbHOE: MOJIOBUHY CO-
CTaBJIAIOT CAMKM, TIOJIOBUHY — CAMLIBL.

TakuM 06pa3oM, IIPeNONPeleseTCa BbICOKAs BEPOSITHOCTE BCTPEUH
TIOJIOBBIX TTapTHEPOB ApyT ¢ aApyrom. Jluuib y uepBeua lcerya purchasi
Mask. 1 HEeMHOTHUX GIM3KUX BUIOB OTMEUYEH IepMadpOIUTHIM.

YacTo MPOUCXOIUT BTOPUYHOE HApYILIEHE HOPMATbHOIO COOTHOLLE-
HUS [10JI0B, CBA3aHHOE 60 ¢ ubdepeHUMATLHOA CMEPTHOCTEHIO CaMLIOB
M CaMOK (WJIM reTeporaMer), ubo ¢ IapTeHOoreHe30M. B oTnyue ot rep-
MadpOIUTI3MA TTApPTeHOTeHES, UMEHYEMBIH TAXOKE JIEBCTBEHHBIM Pa3MHO-
JKeHMEM, BECbMa 00bIUeH, YCTYNasl 110 PaclipOCTPAHEHHOCTH JIMLIE TUTTHY-
HOMY JJIst HACEKOMBIX 060ernojioMy (aMPUMUKTUYECKOMY) pa3MHOXe-
HUI0. Pa3zBuBasich Ha OCHOBE aM(bUMHUKCUC, TAapTEHOreHe3 He TpebyeT
Y4aCcTUs! CAMLIOB B OTUIOJOTBOPEHUH ML, KOTOPBIE CITOCOOHBL pa3BUBATb~
¢S B TaTUTOMIHOM COCTOSSHUY WM IIPU UMUTALMM OIUIONOTBOpeHuUs. B
TTOCJIENHEM CIIYYae OIHO U3 ITOJBIPHBIX Telel, YIIOL00IACk SIApY criepMa-~
TO30M/1a, BO3BPALIAETCS K FaIIOMIHOMY XEHCKOMY IIPOHYKIIeYCY U, CIIH-
BasiCh C HIM, BOCCTAHABIMBAET JUILIOUIHBIA Habop XpoMocoM. Takoro
pOJia ABTOMMKTMYECKVH TapTeHOreHes (Y TIOYHUKOB U 6aboyeK~MeLI0Y-
HUL) IPOTUBOIIOCTABIISIETCS COKPALIEHHOMY Me#03y (HEKOTOpBIE capaH-
YOBBIE, T/IM U TAUIHLBT), KOLAA BRITAJEHUE ONHOTO PEAYKIIMOHHOIO Jefe-
HUS JIPY aITOMUKTHIECKOM T1apTEHOIEHE3e He HAPYILIaeT UCXOAHOU AUTI-
JIOUITHOCTY STHLLA.

Cpey HaceKOMBIX, PA3MHOXAIOMXCS [IPY y4acTK 060UX [apTHEe-
pOB, M3PEMIKa OTMEYAETCS CIIOHTAHHbIH ITapTeHoreHes. Hanpumep, y Tyro-
BOTO LUEKOTpsina Bombyx mori L. ogHO U3 105—106 sy HauMHaeT pa3Bu-
BaThCS 663 OTUIONOTBOPEHMS, HO BeKope rMGHeT. JInis B 12 % ciydaes
Taxyie siiua JOCTUTaIoT (Pasbi ¥MATo, TIOJI KOTOPOTo MOXKET ObITH IGO0 TeM,
JIU6O OPYTHM (COCTOSHUE HeiTepoToKyn). [Ipy NCKYCCTBEHHO! CTMYIIS-
LMY HEOIUIOAOTBOPEHHBIX SIUL[ 3TOTO BUAA PACTBOPAMMU KUCIIOT, TOBBL-
LUEHHO TEMTIEPATYPOH UM MEXaHUYECKUMMY PasfipaXXeHUAMN OHU IIPH-
CTYIIAIOT K Pa3BUTHIO Ge3 OIUIOIOTBOPEHMS, NaBast, ONHAKO, Hauallo TOJIb-
KO caMKaM (COCTOSIHUE TeJJUTOKUM).

118 LIeJIKOBOIOB OTKPBITHE 9TOr0 MCKYCCTBEHHOTO [IapTeHOTeHe3a
JOJIN0e BpeMS TIPEACTABISUIOCh BEChMa a0CTPaKTHBIM — Bellb KOKOHBI, B
KOTOPBIX PAa3BUBAIOTCS CAMKH LUETKOMPAIA, B 1,5 pasa MeHblIe KOKOHOB
caMIIOB ¥ UMEIOT 60Jiee KOPOTKYIO IIENKOBUHY. Eciu 661 IIpK MCKyCCT-
BEHHOM CTUMYJIMPOBAHUU Pa3BUBAIMCH CaAMIBI, TO HA €0 OCHOBE MOXHO
BBIIO 6B 3HAYUTENBHO YBEIUYUTH IIPOU3BOACTBO LIejiKa 6e3 HOTIONHMU -
TeBHBIX 3aTpaT Ha BRIKApMJIMBAHME U COZeP:KaHue ryceHull. B 6osiee r1o-
3nHuX vccaenopaduax b. JI. AcraypoBa ObUIO ITOKa3aHO, YTO U1 MCKYCCT-
BEHHOI'O TTapTEHOTeHe3a JOCTATOYHO HarpeBaHust Aull 1o 46 °C B TeveHue
18 MuH. IToydeHHbIE TP STOM CAMKK KOHCTAHTHOIO (heHOTHIIa IPUTOX-
HBI 11 GOPMHUPOBAHUS ITOJIAIUIONIOB, CPABHUMBIX 110 pa3MepaM KOKOHA
¢ camuaMyt. Mexcry TeM 6ostee JUIMTeIbHOe HarpeBaHue (135 MUH) Aui 1o
40 °C npMBOIUT K HAPYILIEHUIO MEH03a, & MX ITOCJIelyIolliee OCeMEHEHE
IBYMSI CIIEPMATO30MIAMHU JAeT CaMUOB KOHCTaHTHOIO (DeHOTUIIA, MCIIONb-
3yeMBIX JJIA TIOJTy4eHUs BEICOKOTIPONYKTUBHBIX I’UOPUIOB.
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Hecxonpko nHO# TyTh n36pau AroHcKue reHeTuky. [IpoBens aKcre-
PUMEHTEI I10 CLEIUIEHUIO C IIONOBOM XpOMOCOMOM IreHa OKPaCcKH SIUL, OHU
NIPEUIOXUIN YCTPOMCTBO, BBICTPO COPTUPYIOLIEee SiLa TI0 L[BETY. 3aTeM
GBLIO ITPOBEJEHO CLETUIEHE JIETAILHOIO TeHa ¢ ITOJ0BOYM XpOMOCOMO ca-
MOK. B pesysrrare U3 OIUIONOTBOPEHHBIX SIMLL IIETKOIPSiIA Pa3BUBAIMCH
TOJIBKO CaMIIbl, a CAMKY TUOJIM B ITpoLiecce SMOPHOHAIBHOIO Pa3BUTHUS.

Ipu3HaBas crioHTaHHBLA TAPTEHOTEHE3 HAPYLIEHUEM HOPMBI, CBOEOO-
Pa3sHBIM YpOICTBOM, CJIEAyeT COBEPUIEHHO MHAYe pacCMaTpUBATE ITPOSIBIIE-
HUS YIOMYJISIIMOHHOIO NapTeHOreHe3a, BOSHUKAIOLIEro IIPY U30JIAUH ca-
MOK B IIepHo[ pasMHOXeHMs . Harpumep, y IyCTBIHHON capaH4y B 3TOM
Cy4yae pa3BUBAIOTCS 0COOHM XEHCKOTO 1oJia, MOoANEePXUBAIOLMeE CyIue-
CTBOBaHMeE ITOMYJIALMM JO BCTPEUH C CaMLaMU. Y aBCTpaIMI{CKOM capaHyy
Moraba virgo 1.g. camiibl BOOGILIE HEM3BECTHBI, U, TAKUM 06pa3oM, MapTe-
HOI'€He3 CTAaHOBUTCS OOIMTaTHRIM. CXOqHBIE OTHOLIEHUA OTMEYEHB! Y ce-
HOEIIOB, 6a60YeK-MeIIOYHML X MHOTHX ApYTHX hopM, aMPUMUKTUYECKUE
TIOITYJISILIMY KOTOPBIX GhIBAIOT pa30GIIEHE! C ITapTeHOreHeTHYecKuMU. He-
PENKO CaMKM{ MMapTeHOreHeTUYECKMX IMOTIYIALUMI BOOOWE YyTpaunBatoT
CITOCOGHOCTD K CITAPMBAHMIO ¢ caMLiaMy cBoero Buna. I[anoynuxu Bacillus
rossi L. mepexondr K napTeHOreHe3y JIMLIb ¥ CeBEPHBIX [PaHuL apeaa U,
NpOAYLMPYS IIaBHEIM 00pa3oM caMoK, u3pelka (B 1 % ciyvaeB) JaloT
HayaJIo caMiiaM.

K cBo€06pasHOMY BapUaHTY ITOIYJIILIMOHHOrO IIapTeHOreHe3a OTHO~
CUTCS CBOMCTBEHHBIN TJISIM, OpEXOTBOPKAaM U raJulMuaM LMKIINYECKU T
NapTeHOreHe3s, Npearoaraioluil mornepeMeHHOe YepeaoBaHue 060ero-
NBIX (AaMPUMUKTHYECKMX) M NAPTeHOreHETUUECKIX ITOKOJIEHUI. Y Tty
OH HepenKo COYETaeTCs ¢ FeMOLETBHBIM XXUBOPOXIEHUEM U [1eJOT€HE30M,
YTO MIPUBOAMT K CMELUEHHUIO CPOKOB CO3PEBaHUS SIUL Ha (a3bl KYKOJIKHU
Wi TmauHKY. Hanpumep, y Heteropeza pygmaea L. 13 SUL1, OTJIOXEHHBIX
CaMKOM, OTPOXIAIOTCS KPYITHBIE IMUMHKY, KOTODEIE, He IUHSS, Iipeoopa-
XaroTcsl B L-BOCIIpOM3BOASLIMX IMYMHOK. B suunmKax nocneaHux ¢hop-
MUPYIOTCS MHOTOYMCIICHHbIE 3apOABILUU, KOTOPhIE, pa3phliBasl TeJIO MaTe-
DM, IIEPEXONsIT K CAMOCTOSITEIBHOMY CYLUEeCTBOBaHMI0. HekoToprle U3
HUX, B CBOIO OYepeb, IIPOLYLIMPYIOT MHOIOUUCIEHHBIX [I0TOMKOB, Ipy-
rue riociie Ipeodbpa3oBaHUil OKYKIMBAIOTCS M JAKOT Hayalo [10JI0BO3pe-
JIBIM caMKaM U caMmlUaM. DTo gBJieHUe (TTeJOreHe3, WM JeTCKOe Pa3MHO-
XKeHHWe) 3HAUUTEIHHO MOBBIIIAeT IPONYKTUBHOCTb UCXOAHBIX OCOOEH U
BMECTE C TeM CJIYXKUT OCHOBOM IS M depeHUIMAUUY XKUSHEHHBIX LUK~
J0B (cM. Huoke). JlanpHelliee yriiydieHue 3Toro crnocoba pasMHOXEHU,
[IO-BUINMOMY, 3aBEPILIAETCS TOJTUAIMOPUOHUEN, CBOCTBEHHOR HEKOTO-
PBIM ITapa3sUTUYECKUM MeperloHYAaTOKPhUIBIM U BEEPOKPBUILIM.

IMonapnsouiee GOIBLUIMHCTBO ITEPETOHYATOKPUTBIX 001 AI0T U3GH -
paTeJIbHBIM [TapTEeHOI€HE30M, IIPU KOTOPOM U3 HEOIUTONOTBOPEHHBIX STHLL
pasBUBAIOTCA CaMUEBI (COCTOSIHUE appeHOTOKUH), a U3 OILTIOJIOTBOPEH-
HBIX — CaMKHU (TETUTOKMS).

ITocne ogHOKPATHOrO CIIapUBaHUS C TPYTHEM ITYeIMHAS MaTKa BBI-
NycKaeT U3 CeMIIpUeMHUKa CIIepMaTO30M bl Ha OTKIIaAbIBaEMbIE €10
siiia. VI3 HeoIUI0IOTBOPEHHBIX TAIUIOMIHBIX SUL PA3BUBAIOTCS TPYTHH,
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U3 OIUIOHOTBOPEHHBIX TUIUTIOMAHBIX — paboyre 0CoOU U MaTKU HOBOTO
IIOKOJNIEHUSI, U STOT TalIOOUIIOUIHBIN MEXaHU3M IpefoNpeae/ieHUs
TI0J1a CTY>KUT PETYISTOPOM COOTHOIIEHUSI CAMIIOB M CAMOK B [T4EJIMHOMA
CeMBE.

Y napasutuyecKux IeperoHIaTOKPbUIBIX, UCIIONB3YEMBIX B ITpaKTH-
Ke OMOJIOTMYECKOTO METO/Ia 3alllUThl PACTEHU M, PEryIguus 1oja II0TOM-
KOB IOABEPXEHA pa3HOOOpa3HBIM BIMSHUSAM, B YACTHOCTH BIIUSHHIO
BO3pacTa I0JIOBEIX apTHepoB. HarnpuMep, y HaeanHuka Campoletis sp.
MIPOLIEHT OTIONOTBOPEHHEBIX SIMLL M COOTBETCTBEHHO CAMOK HOBOT'O [T0KO-
JIEHUS YBEJIMUMBAETCSI C BO3PACTOM MatepH, a y Dahlobominus sp. MaKkcy-
MaJIeH TOJIBKO ITOCJIE CTIAPUBAHMS C MOJIOIBIMU caMLiaMH. [IeBCTBEHHBIE
CaMKH{ HEKOTODPBIX Aphelinidae HAUMHAIOT [IPOM3BOJUTH TOJIBKO CaMLIOB
U MEPeXOMST K ITPOM3BOICTBY CaMOK Ttocne oceMeHeHus. [locterieHHoe
COKpAILEHHUE 3aITacOB CIIEPMBI B CEMATIPUEMHMKaX 0OpeKaeT CTapeloLmX
Ichneumonidae Ha MPOXU3BOACTBO CaMLIOB.

Bruskue MexaHu3Mbl HaOIIOAAIOTCS TIPY YCKOPEHUU TEMITOB OTKJIA -
KU UL KPOLIEYHBIMU TapasuTHYECKMMU XaabLunamu. OTKIansBast Mo~
DPSIIL HECKOJIBKO SIML, OHU OTUIOZOTBOPSIIOT I1EPBOE U3 HUX, PEXE — U BTO-
poe, a Ha TPeTbe S0 Y HUX He XBaTaeT aKTMBUPYIOLIEro CeKpeTa ceMsi-
IIPMEMHMKOB, /ISl BOCCTAaHOBJIEHMS 3a11aCOB KOTOPOIo TPEOYETCs BpEMSI.
OOBBIYHO 3Ta CUTYALIUA BO3HUKAET TIPU OOHAPYXKEHUM CaMKOM cpasy He-
CKOJILKMX X035eB, BIIpodyeM, ITUTENBHBI 1epephlB B OTKIIaAKe UL He-
GraronpusteH Wi Nasonia sp. COOpMUPOBaHHLIE €10 fAiilla HAYNHAIOT
paccachIBaThCA WM IIPY HEJOCTATKE X0351eB OHa OTKJIAIbIBAET UX HEOILTO-
JIOTBOPEHHBIMU. [[06aBUM, UTO PE3KUE U [UTUTENLHBIE U3SMEHEHMS TeMITE-
PaTyphl PUBOIAT K IIEPEOXIaXAEHUIO WIN IIEPETPEBAHMIO BECbMa YyB-
CTBUTEJILHBIX K 9THM BO3ACHCTBUAM CIIEPMATO30U OB, M COXPaHUBLLIE
aAKTMBHOCTH CAMKY ITPOAYLIUPYIOT IIpY 3TOM TOJIEKO CAMLIOB.

Oco6eHHO CBOe0OPA3HBI PeaKLVM SMILIEKIANYIIIMX CaMOK IleperioHya-
TOKPBUIBIX HA CUTHAIBHBIE BO3AEACTBHUS, OIIOCPENyeMbIe PELIENTOPAMU 1
[ESTENBHOCTRIO aHAMU3aTOPOB. Cpedy HUX OTMETUM BIUSHUS BUIOBOA
TIPMHAIIEXXHOCTH ¥ PU3MOJOTMYECKOTO COCTOSTHMSI XO35€B Ha COOTHOLIE-
Hye I0JI0B B ITOTOMCTBE IapasuTa. B yacTHOCTM, Anastatus disparis
Fonsk. — 0OBIYHBII Mapa3suT HemapHoro wenkonpsina Ocneria dispar L. —
IaeT B JIOTOMCTBE IIPUMEPHO PaBHOE YUCIIO CAMLIOB U CAMOK, HO TOJIBKO
TIpY 3apAKEHUM CBEXEOTIOXEHHBIX SIULI X0391MHa. 3apaxeHue boliee 3pe-
JIBIX ML, COKpallaeT JOMI0 caMok 10 5—10 %, a 3apaxkeHue HEOOBIYHBIX
X03s€B, HampuMep sul GabGouek Orgia dubia Taush. MM KJIOIOB
Eurygaster integriceps Put., IpoucXoauUT 0€3 OTUIONOTBOPEHHMS.

ITpuMevaresbHa 3aBUCMMOCTE COOTHOLLUEHMS ITOJIOB B IIOTOMCTBE Hae3-~
IHUKOB pofia Pimpla oT pa3MepoB ITOpaxkaeMbIX UMU KYKOJIOK 6aboyex.
Boiee XpyIHbIe KYKOJIKU XO35€B CTUMYJIUPYIOT OILUIOJOTBOPEHME OTKIIA-
IBIBaEMBIX 1ML, 60Jlee MeJIKYe 3apaaroTcsl HEOIUIONOTBOPEHHBIMY Sifla-
M. CXOIHbIe OTHOLIEHM oT™MeueHsl y Tiphia popilliavora Zt., yHAUTOXA-
IOLIVX BPeIOHOCHBIX TMYMHOK SITOHCKOTro Xpywa (Popillia japonica L.).
D70, B YaCTHOCTH, MTOCITYXKIIO IIPUUNHON HEYIAauM B MHTPOIYKILIMHU 9TOTO
napasuTa u3 SJnonuu B CIIA, rie cpoKu JIETa COBIIAIM C IEPUOIOM TIpe-

165



06NaJaHuA B IIPUPOIIE JTUYMHOK MITAIILMX BO3pacToB Xo3siuHa. [1pu aTom
ITOYTH BCE IIOTOMKHM SHTOMO@dara oxazajluch camMuaMu.

CaMku 3HTOMO(paroB Dahlebominus fuscipennis Hbst. u Nasonia
vitripennis L., HaripuMep, 6e3pasinyHbl K pa3MepaM KepTBbI, XapaKTepu-
3y5ICh SIBHBIM ITOBBILICHUEM YUCNIa HEOTIOAOTBOPEHHBIX AL IPY [1OBBI-
LIEHHOM TIOTHOCTH TTOIYJISILIMM CaMOK CBOEIrO BUIA.

Hrak, peirekTopHble peaKLy CaMOK Hapsy ¢ pa3HOoOOpasueM CIIo-
c000B pasMHOXEHUST 06eCIIeuMBatOT HaCEKOMBIM Pa3TMYHBIE COOTHOIIIE-
HUA [10JIOB, OrpaHMYEHHBIE JIUIIE TPeOOBaHUAMY BOCIIPOM3BOICTBA U CY-
LECTBOBAHYS ITONYIIIMMA. OIHAKO 3TU COOTHOLIEHUSA HEITOCTOSIHHBI U
IIPOJIOJDKAIOT BAPbUPOBATH B 3aBUCKMOCTU OT JM(PPEpeHIIMANIBHON CMepT-
HOCTH 0COBeli pasHOro Iosia 1 ecrecTBeHHoro oréopa. IToaromy camku
MHOTMX HACEKOMBIX HEPEIKO OKa3BIBAIOTCSA MeHee 3alllMIIEHHBIMU U Me-
Hee YCTOMYMBBIMU K O9KCTPEMATBHBIM YCJIIOBUAM CYLUECTBOBAHMS M KOH-
KYpEHLMHM 32 OrpaHUYEHHBIE ITULUEBLIE PECYPCHI.

B sKcriepyMeHTax 110 COBMECTHOMY 3apaXXeHMUIO X035€B B BApUaHTE C
TpeMs TAPasUTUPYIOLIUMY TMYMHKAMH ITPOLIEHT Pa3sBUBAIOLLIUXCA CaMOK
6LUT BecbMa BLICOKMM (73,6 %), OMHAKO IIPU YBEIUYEHUH YK CIIa IMYMHOK
10 JECSITY OH 3aMETHO coKpaluaincs (47,7 %) u cTaHOBUJICH BECbMa HU3-
xuM (9,8 %), ecny B OMHOM XO35MHE Pa3BUBAIOCh 30 IMUMHOK I1apa3uTta
OITHOBpeMeHHO (TepesapaxeHue). Hepenko 1o cBsispiBaeTcs ¢ 6oJjiee Obic-
TPhIM Pa3BUTHEM CaMLOB, KOTOPBIE OCTABJ/ISIOT Pa3BUBAIOLIMMCS CaMKaM
JIUILIB HE UCITONB30BaHHbIE UMM OCTATKM IMULIM. BripoueM, Kax Ipeacra-
BUTEJIM GoJlee aKTHBHOTO 11071, BBIHYXAEHHbIE OThICKMBATh MEHEE 101~
BIDKHBIX CAMOK M TTPeOJ0IeBaTh Ha IIYTU K HUM DasiMyHble IIPeSTCTBUS,
caMIIbl MHOTHX HaCeKOMBIX TMOHYT ropasno yaule. Kax rpasuno, 6oee
SApKUeE, OHU UMEIOT MEHBIIIE 1IIAHCOB OCTATHCS HE 3aMEUEHHBIMU 30PKHUMU
XUIOHUKAMU. 3HaYeHHe CaM1OB B BOCIIPOM3BOJCTBE IIOTOMKOB CYLUE-
CTBEHHO YCTYIaeT 3HAYEHMIO caMOK, TaK KaK II0CIeIHMe YacTO MOIYT
OBITH OIUTOAOTBOPEHBI HEMHOTMMMU WU OIHUM M TEM XK€ ITapTHEPOM.

3aJayu MpUBJIeYeHMS 1 BbIOOpa IT0JIOBOIO [apTHepa PeILaloTCs Y Hace-
KOMBIX pa3HbIMU criocobamu. I1pu 3TOM BaxXHoe 3HaYEHUE UMEET HOp-
MaJIbHO€ COOTHOIIEHME TI0JIOB B IOIYJISIUMSIX. BIoMHE ITOHSTHO, YTO CO-
CpeNOTOYEeHIE 0COOelt pa3HOTO I10J1a Ha OrpaHUYeHHON TEpPUTOPUH, B Ya-
CTHOCTH Ha ITpeI10YMTaeMbIX KOPMOBLIX PACTEHUAX, & TaKKe BbICOKAA
YUCIIEHHOCTh 0CO0eH COAENCTBYIOT IIPOAYLIMPOBAHUIO OOJNBLUOTO YU CIa
ITOTOMKOB. PoeH1e caM1l0B KOMapOB, CHHXPOHHOCTb OKPBUIEHUS TOJEHOK
B OIIpeJieNIeHHOE BpeMsI CYTOK, COCpeAOTOUYEHHUE He IIMTAIOLIMXCS B (hase
YIMaro 0OBOJOB Ha BO3BBIIUEHHBIX YYaCTKaX MECTHOCTH, IIO-BUINMOMY,
0OBSICHSIETCSI UMEHHO 3TUMU ITpUYMHAMM.

Becema MHTEpECHBI IIPMMEPBI OMONTOTMM PA3MHOXEHUST HEKOTOPHIX Ia~
Pa3UTUYECKHUX ITEPErIOHYATOKPBUTBIX M XXYKOB 3a00J10HHUKOB. Tak, npe-
CTaBUTENM pola Aphelinus 10 HACTYIUIEHUSI TIOJIOBOY 3peJIOCTU BeIyT Iapa-
3UTMYECKUI 06pa3 XXU3HM B yepBeliax poja Diaspidiotus, OMHAKO TOJILKO
CaMKM TIMTAIOTCS UX TKaHSIMMU U, B CBOKO O4epellb, CTAHOBSATCS XePTBaMU
WM M36paHHULAaMM caMLOB. Hepenko OKpBUIMBIIMECS CaMIIbl
Telenomidae, mapa3uTUpyOLIKe B STHLIaX KJIOTIOB, JOXHUIAIOTCS TOSIBIIe-
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HUS Ha CBET CaMOK U Cpa3y CIapuBaroTCsd ¢ HUMMU, a CaMLIbl HAe3[IHUKOB
Exenterus coBeplIaOT Operollye ITOJIEThI Hal ITOACTUIIKON COCHOBBIX JI€-
COB, IJle B KOKOHAX PEIXXEro COCHOBOTO NMUIMIbLIKKa (Neodiprion sertifer
Geoffr.) 3axaHUMBaIOT pa3BUTHE CAMKU.

Bce e UL HEeMHOT}E HaCeKOMBIE ITPUCTYITAIOT K CIIapUBaHUIO Cpasy
T10CJIe OKPbUIEHMS MIIM JTMHBKHY Ha uMaro. Hapany ¢ nepeyucieHHbIMU
IapasuTaMy 3TOM CIIOCOGHOCTHIO 00J1afatoT 6ab0YKI - IENKOIPAIBI, KO-
KOHOTIPSAIB! Y BOJHSAHKY, a HEIOITOBEYHbIE CaMLIbI JIAKOBOTO YepBela
(Laccifer lacca Kerr.) criapuBarOTCs ¢ HE3peJIBIMU CAMKaMM, Y KOTOPBIX K
3TOMY BPEMEHM Pa3BUBaIOTCS TOJIBKO BaIHa U CEMATIPMEMHMK.

OGHapyXUB ITPUroJHOE /IS 3aceleHUs [IepeBo, 3a00JIOHHUKHM poja
Dendroctonus BbIIEISIOT arpeTallMOHHbIE (PEPOMOHBI, NPUBJIEKAIOLINE
0cobeit 060ero Ioja st COBMECTHOTO OCBoeHUs cyocrpara. Hanee, Hako-
TIUB HEOOGXOOUMBIe IS CO3PEBAHUS SIUL Pe3epPBbl, CAMKM IIPUBJIEKAIOT
CcaMLIOB CIeLIM(UYECKIMU TI0JOBEIMU (DepOMOHAMU, CUHTE3UPYEMBIMM Ha
OCHOBE BOCITPMHSATBIX MPU MMTaHMU BellecTB. OfHaKo, CIIU TpUBIEYEH-
HBIX CAMLIOB CTAHOBUTCS CIMIIKOM MHOTO, CAMKY TIPOAYLIPYIOT MHEBIE
JIETY4YMe COeIMHEHY, IeHCTBYIOIIME Ha CaMLUIOB KaK perteUIeHThI.

B rmorckax mojioBoro napTHepa HaceKoMble PYKOBOICTBYIOTCS ITOKa3a-
HUSIMUM OPTaHOB YyBCTB, HaXO[s1 ¥ OII03HAaBas! XKelaeMble MCTOUHMKM BH-
3yaJIbHBIX, AKYCTUYECKUX U 0TbDAKTOPHBIX CTUMYJIOB. 3HAYEHKE [TOCIIe-
ITHUX OCOBEHHO BEJIMKO B OpraHM3alMy CEKCyaIbHOIO I10BefeHus 6a6o-
Yyek U KyKOoB. BrlensiemMbie MU (pepOMOHBI THITA HEIpe e/ IbHBIX CIIUPTOB
W MX TIPOM3BOIHbIX WM KUPHBIX KACIIOT ¥ (PEHOJIOB UIEHTU(HULIMPOBAHEI
IUTSL HECKOJIBKMX COTEH BUIOB U C YCIIEXOM: IIPUMEHAIOTCS Ha ITPaKTUKeE B
LIeJISX BBIABIEHNS KapaHTUHHBIX OOBEKTOB U [€30pHEHTALIMM CaML[0B
BpeIHbIX BUIOB. Hapsany ¢ MpuBieKaloIMM IeHCTBUEM OHU CTUMYIUPY-
IOT CO3pEBaHME IEBCTBEHHBIX CAMOK, COIENCTBYIOT Pa3sBUTHIO BOCIIPUUM-
YUBOCTH, 4 HEPEMKO M IOBBILIEHUIO IUofoBUTOCTH. KpoMe Toro, pepomo-
HBI, KaK Y TaKTUJIbHbIE CTUMYJIbI, ITO3BOJIAIOT YIOCTOBEPUTHCS B Tipa-
BUJIBHOCTH BBIOOpA IT0JIOBOTO NTapTHEpa U €r0 FOTOBHOCTU K CITAPUBAHUIO.
OO6MeHUBAACH CrTeUPHUeCKUMU CUTHAIAMH, POJIb KOTOPHIX MOTYT BbI-
TIOJIHATH U 3BYKOBBIE ITOCHUIKM CBEPUYKOB, M BCIILIILIKM CBETa Y XKYKOB-
CBETJISIKOB, U JIEMOHCTpALIUA IIa3YaThIX IIATEH Ha KpbUIbAX 6aboyek-6ap-
XaTHULI, CaMLIbl X CaMKM HACEKOMBIX ITPOSIBIISIOT CBOEOOPa3HbIA cTepeo-
THIT CEKCYyaTTLHOrO IIOBENEHUA.

Hanpumep, Y IBYKPBUIbIX caMell BUOPUPYET KPBUTbSIMU U IIPUHKUMALT
XapaKTepHBIE O3B!, TPUOIMIKAETCS K CAMKE ¥ COBEPILIAET BMECTe C HeH
GpayHbIii TaHel. BpeMst oT BpeMeHU caMell IBITaeTcst B306paThes Ha caM-
Ky. O6bIYHO 3TO yIaeTcs He cpa3sy B CBSI3M C OTPHUIIATEIbHBIMU PEaKLIMAMU
CaMKU, KOTOpbIE MPOSIBIISIIOTCS B MAHEBPUPOBAHMH, OTAENBHBIX TOIUKAX U
yaapax, HAHOCUMBIX CaMLly.

CoOTHOLIEHME OTIETLHBIX aKTOB M X TIOCIEHI0BaTeIEHOCTD CTPOTO 32~
KOHOMEDHBI, HO MEHSIOTCS B 3aBUCUMMOCTH OT CEKCYalbHOTIO COCTOSIHUS
ocobeit. B KOHEYHOM cyeTe caMell TOKUIAET paHee OIUIOJOTBOPEHHYIO caM-
Ky, YK€ YTPaTUBLIYIO BOCIIPUUMYMBOCTD, MM ITPOIOJIKAET OPauHBIA PUTY-
aJl, JUIMTEJIbHOCTh KOTOPOTO MOBBILAET BOCIIPUUMYIHMBOCTD AEBCTBEHHMLIBL.
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KOHeYHBII aKT cTepeoTuIIa CeKCyaabHOTO MOBEIEHUS — CITapUBaHUe U
BBEIICHUE CITEPMATO30MI0B B IIOJOBBIE ITyTH caMKu. BripoueM, y 6oromo-
JIOB ¥ HEKOTOPBIX KY3HEUMKOB ClIapUBaHe 3aBepllaeTCcs IoeJaHMeM Yac-
TH CllepMaToQopa MM BBITIONHMEBIIETO CBOM (MYHKIIMM CaMLIA.

Iypoxoe pazHoOGpasue aKTOB ¥ HOPM CEKCYATBHOTO ITOBEIEHUS Ha-
CEKOMBIX, BUONMO, CIYXUT 6aphepoM ANY MEXBUIOBEIX CIIApUBAHMIA.
TeM He MeHee IpyU HachIIeHUM aTMochephI 3aITaXOM MOJOBBIX (pepoMo-
HOB CaMLIbI HEPEIKO TIBITAIOTCS CIIAPUBATLCS € CAaMKaMU OJIU3KUX BUIOB
M Jaxe OPYT C IPYTOM, ONHAKO FOMOCEKCYaTH3M OTMEUEH TONBKO Y I10-
CTEJTBHBIX KIONOB. OTIUYasICh cBOeOOpPa3HEIM TPABMATUUYECKHUM OCEME -
HEHMEM, TIDK KOTOPOM CIIEPMATO30M Ikl BBOAATCS Uepe3 ITOKPOBHI TeJa
CaMKH, 3TH HaCEKOMBIE MOI'YT OCEMEHATh U [IpyTuX caMLoB. [lonaralor,
YTO TpaBMaTUYeCKOEe OCEMEHEHME ITOMOTraeT CaMKaM BBIKUTE IIPH UM~
TeJBHOM TOJIONAHMH, TaK KaK ITOCTYIIMBILKE B I10JIOCTD €€ Tejla CriepMa-
TO30MIBL MOTYT (ParouMTUpOBaThC. B OGLIYHEBIX YCIOBUIX OHM COXpa~
HAIOTCS TTOC/IE TPABMAaTHYECKOro 0OceMeHeH s B oprate beprese, Toror-
padUYeCKH He CBA3AHHOM C ITOJIOBBIM aIliapaToM, M 3aTeM I10 TeMOMbe
NIPOHUKAJIOT B OBApHOJIEI K C(OPMUPOBaHHEIM sitliaM. ONIOJOTBOPEHME
SIVIIL HEMTOCPENICTBEHHO B OBAPHOJIAX OTMEYEHO TalCKe y YePBelIOB, Bee-
POKPBIIBIX M HEKOTOPBIX APYTUMX HACEKOMBIX, OTIMYAIOLIMXCH KUBO-
POXIACHHEM.

Y nonapAroIIEero GOIbLUIMHCTBA HACEKOMBIX CTIEPMATO30UIBI TIOCTYIIA-
10T B CEMATIPUEMHUK M BEIXOAAT U3 HETO ITPU ABMXKEHU U Aif1Ia 110 MeIu-
aTbBHOMY siiLieBoly. Bo30yXIas pacrioNoXeHHBIe B er0 CTEHKAX pelelITo-
PBI, IO MPOBOLIMPYET BBIBEAEHME CIIEPMBI U IIPH DTOM OPUEHTUPYETCH
TaKMM 06pa3oM, YTO er0 MUKPOIIISPHOE OTBEPCTHE PACITONaraeTcs He-
TMIOCPEeIICTBEHHO Y IIPOTOKA CeMANpUEMHMKa. Y rapasuta Dahlebominus sp.
MPOXOMALILEE TT0 AXUEBOAY AMLIO PACTIPIMIIIET KONIEHO TIPOTOKA, BBITYCKAs
U3 HEro KaXIbIH pas 110 OIHOMY CIIepMAaTO30MIY.

HecmoTps Ha Hepeaxue TOBTOPHBIE CIIAPABAHS, ITOMUCIIEPMUSI HEXa~
PaKTEpHA UL HACEKOMBIX, XOTA Y ITAIOYHMKOB U [IOAEHOK B SIALIO TIPOHMU-
KaeT I10 HECKONBKY CriepMaTo30MIoB. IIpy criapuBaHuy CaMKH ¢ HECKOMb-
KMMH caMIIaM¥ TaMeThI OT pasHbIX MapTHEPOB UMEIOT PASTHYHBIE IAHCHI
Ha yJacTue B OIUTOAOTBOPEHMH AUU. OBBIYHO ONPEAENEHHBIMU TIPEUMY-
IHEeCTBaMM ObJIafaeT criepMa IepBOro M3 HUX, HO Y TUTAHTCKUX KITOTIOB-
Be0CTOMAaTH L, CaMLIBI KOTOPBIX BBIHAIIIMBAKOT Ha Ce6e OTIOXEHHbIE CAM-
KOt 1A, MMEIOTCS OIIPENEeNeHHBIE «[APDAHTUM OTLIOBCTBa». [oMelas
SIH1IA Ha TIOCNETHEro U3 IIApTHEPOB, CaMKa MCIIOB3YeT IS OIUIOLOTBOPE-
HUS TOJIBKO ITOCTIETHIOO ITOPLIMIO TIOMYYEHHOM €J0 CIIEPMBI.

Boi6op mect nist oTKIamk| sin. Besten 3a orionoTsopeHMeM copmiu-
POBaHHBIX UL CaMKa BEIOUPAET MOIXOMALMIA JUISL MX OTKIIAOKU CYOCTpaT.
ITpu 5ToM OHa Mpesxzie Bcero o6ecneyrBaeT MOTPEGHOCTH CBOMX TIOTOM-
KOB, HEPEIKO IIPUHOCS UM B JXEPTBY COOCTBEHHBIE MHTEPECH], 4 MHOTIA U
>KU3Hb.

Kanyctueix GensHox (Pieris brassicae 1.) B iepHoJ OTKIAIKY SULI
TIDUBJICKAET 3EIEHBIN (POH, a CAMKU KPOBOCOCYILIMX KOMAPOB B 3TO BPeMs
CTpeMATCS K BonoeMaM. JIMIb pefKye HaceKoMble IIPOCTO Pa3dpachkIBaIOT
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CBOM fiLIa, He 3a60TACH 06 UX JallbHEHLIel cyapbe, ApYyTHE B OTCYTCTBHE
TIOAXOIALLIETO CYyBCTpaTa pacTBOPSIIOT MX B OBAPHOJAX.

ITpu BEIGOpPE MECT OTKIAAKM SIMLL CAMKU PYKOBOICTBYIOTCH OKpPacKoit
Y pasMepami OYIyLIero XWIMLIa JMYMHOK, TEKCTYPOU IIOBEPXHOCTH ST,
HO [JTaBHBIM 006pa3oM BKYCOM M 3aI1axoM cyGeTpatoB. JleTyune TeprieHE!
XBOMHBIX IIOPOJL ATTPAKTHBHBI, HATIPMMED U1 3a60I0HHMKOB 1 KOPOEI0B,
U JEUCTBYIOT KaK CUHEPIUCTHI COBMECTHO C MPOAYLIMPYEMBIMK MMHU (hepo-
MoHaMu. OIIHAKO 3TU e COENVHEHUS TPUBJIEKAKOT HAPa3HTHYECKHX XY -
KOB-IIECTPSIKOB WJIK MyX-3eleHyleK. CaMKu IeperloHYaTOKpPEIIOro
Aphytis melinus Br. npy OTK/IaIKe UL PYKOBOICTBYIOTCS ITONOBLIMHU (be-
poMOHaMM Aonidiella auranti Scop., a myxa Coleindamyia auditrix L.
BOCIIpMHUMAET IIEHUe LIUMKal, Ha KOTOPHIX OTKIIadpIBaeT Jilia.

MHorKe CTPeKO3bl U HEKOTOPHIE IIePETIOHYATOKPBLILIEC TIOXPYXKAIOTCs B
BOMY, OTBHICKMBAS [TOAXOAAIIME TIOJBOIHbIE PACTEHMS WM BOOHLIX Hace-
KOMBIX — ITOTEHUMATBHBIX XO34€B MIapasUTUYECKUX JTHYMHOK. Myxu-
XYCKana OTKIIaAbIBaIOT SiUA B [TOJIETe, BpeMEeHAMM Kacasch 3eMIM B TeX
MecTax, TIe COCPpeNoTOYEeHBI KyDRIKY ¢ JHLaMK CApaHYOBBIX, a OBOIE!
GYKBTBHO BhIOPBI3IMBAIOT CBOMX ITOTOMKOB B IJIa3a, YUK U HOSIPY MIle-
KOITUTAIOIUUX XXUBOTHEIX.

Kazanoce 651, HEKOTOpble MYXU-TAXUHEI, PACCEUBAIOILME KPOIICYHBIE
siiflla Ha JIMCThSIX PACTEHMH, IIPeHeOperaoT IULLEBEIMYA TOTPEGHOCTIMU
CBOMX JIMYMHOK, ITapasUTUPYIOLIMX B KULUICYHUKE TYCeHMIL 6aboyex. On-
HAaKO 3TH I'YCEHHMLIB!, OOTPEI3asi TMCTBY, TIOIYYAIOT BMECTe ¢ Heil gifla rna-
PasyTOB U TaKUM 00pa3oM 3apasxaroT CaMy cebd.

IlpumeyarensHo roBegeHue Myxu Dermatobia hominis L., TUMUHKY
KOTOPOM BOYPABIMBAIOTCA B KOXY YeJIOBEKA M MJIEKOITUTAIOLLIAX XHBOT-
HbIX. [TojiMaB KoMapa MM Jpyroe KpoBOCOCYILee IBYKPBUIOE HACEKOMOE,
caMKa BCKOPE OTITYCKaeT €ro, HO ¢ MPUKPEIUICHHBIMY K HEMY SAIAMM.
Korna xomap onyckaercst Ha KOXY XMBOTHOIO, M3 STUX SIULL Cpa3y BbI-
JYIDSIOTCS JIMUUHKM M BHEOPAIOTCS B TEJIO XO3SHHA.

CaMKM 3KyKOB-HaBO3HHKOB, B YaCTHOCTH IIPEACTABUTENM [IONCEME -
ctBa Coprinae, o6iafaroilye TOIbKO OIHOM OBAPHONON AMYHYKA, IIOMe-
1AXOT CBOE ENWHCTBEHHOE SO B CTIELIMATBHO TOATOTORIEHHYIO HaBO3-
HYIO «TPYLIY» Y 3aKaIlbIBaIOT €€ B 3eMJII0. MOHOTOHHO ITPOYLIUPYIOLLME
SAMUa LapyLbl TEPMUTOB U MYPaBLER CHayala IIPOU3BOISAT 0COBEH, KOTO-
phIe CTPOAT CIOXHBIE THE3A U OXpaHsIoT uX. Obeperast GYIyIIIMX ITOTOM-
KOB OT IIPEBPATHOCTEN CaMOCTOATEIBHOrO CYIIECTBOBAHUS, CaMKa ITapasy-
THYECKHX IIEPEITOHYaTOKPEUIBIX HepeKo n3beraeT paHee 3apaXkeHHbIX X0-
34€B MM, HAa000POT, UCIIONB3YET UX B IIEPBYIO O0UYepelhb, YeMy CII0C06-
CTBYIOT MMEIOLIMECS B UX [IOKPOBaX OTBEPCTHUA M OCIabIEeHHOCTH
3alUTHEIX PeakUUil (KienTonapasuTusM). IlpenoTspalnas MHKATICy -
LIMIO UL KJIETKAMMY TeMOMUMOEL M COEIMHUTENBHOM TKaHH X035€B, CaMXa
HEpeIKO BBOAUT SALIEKIIa B FaHIJIMM HEPBHOM CUCTEMBI, 3allIMIUEHHEIE OT
TEMOLIUTOB.

CpoeobpasHble peakLuy MIPHCEYIH caMKaM HaceKOMBIX-(QUTO(haros.
Hanpumep, cre6neBoro MoteuibKa Ostrinia nuibilalis Hb. oTryrusaer 3a-
1ax yKe IIOBPEXAEHHbIX PACTCHUI, U MHOTHE CAMKM U30eTaloT OTKIAMbI-

169



BaTb Siflla, KOrja ecTh CIeIbl NOCEIIEHM APYTUMU CaMKaMH, B YaCTHOCTH,
yKe OTIIOKEHHbIE UMM stiia. [TpuMedaTebHO, YTO Ha JIMCThSIX HEKOTOPBIX
PaCTEHMIA UMEIOTCSI B3AYTUA U OYTOPKU, UMUTHPYIOLIME KITaIK/ SIULL U,
TaKUM 06pa3oM, 3aILMILAIOLINE KX OT «IIOBTOPHOTO 3apaXKeHUsT».

OGBLIYHO HaceKOMBIE NIPMKIIENBAIOT sTiflia K TOBEPXHOCTY U36paHHBIX
Cy6CTpPaTOB CEKPETOM TIPUAATOUHBIX XKeJIe3, KOTOPBIN TaKXe MPersiTCTBYeT
JVICTIAPEHMIO BJIaTM U CKJIEMBAET MeJIKVX [Tapa3uToB — siiieenos. MHorue
HaceKOMBIe IIOKPBIBAIOT KJIAIKH UL IIMTKAMU U KOKOHaMH, a yacTo co6-
CTBEHHBIMU SKCKPEMEHTAMU WIU SIOBUTHIMU BOJIOCKAMU CO CBOETO TeJla.

SIMOBUTEIMY ULt XUIHUKOB GBIBAIOT U CaMU ¥{11a; MHOTIA OHU MMEIOT
3ALIMATHYIO OKPACKY U pUCYHOK. CaMKHM HEKOTODBIX BUIOB TapakaHOB I10-
MELIAOT CBOU Siflia B 00TEKH — CBOEOOpasHble PYTIIsIphl, & CAMKM CapaH-
YOBBIX — B KYOBILIKM, 06pa30BaHHbIE LEMEHTHUPYIOIIMMCS CEKPETOM Ke-
ne3. Bo uzbexxaHue 3aTOIUIEHMS JTM KOHTaKTa ¢ abCOpOUPYIOLIMMU BIIary
cybCTpaTaMy siAlia, HarlpuMep, 37aTOIa30K CHaOXeHb! JJIMHHBIMY CTe-
6eJIbKaMy, BO3BBIILIAIOIIMMY UX Hall TIOBEPXHOCTHIO, MM CIIELMATbHBIMHU
opragamu — TMIPOIIUIIE, PEIYTUPYIOIMMU BOIOOOMEH.

Hepenko OTIOXeHHBIe SiLa 0XpaHAIOT CUIALIME HA HUX CAMKH (YXO-
BEPTKM, XKYXU-IUTOHOCKH, HEKOTOPBIE KJIOIIBI M JP.), IPUYEM HEKOTO-
pBIe TIepPEIIOHYATOKPEUIBIE IIPY 3TOM OCOGEHHO arpeCCHBHAI B OTHOLUEHUM
[IpHOIVDKAIOIIMXCSA XUIITHUKOB.

BripaxkeHHas1 3260Ta 0 TIOTOMCTBE OOBIYHO COYETAETCSI ¢ OTHOCUTEIBHO
HU3KOU ILIONOBUTOCTBIO, ¥, HA0O0POT, HACEKOMBIE, HE OXPAHAIOLIME CBO-
MX ITOTOMKOB, IIPOM3BOIST MX B 60JblIeM yucie. Tak, HeKOTopble TA1
(OPMUPYIOT EMMHCTBEHHOE «3UMYIOLLEE» AMLIO M CAMM CTAHOBSITCS €ro
060moyxoit. CaMKY 3eMJITHIYHO-MAJIMHHOTO 11BeToena (Anthonornus rubi
Hbst.) OTKIaIBIBAIOT IO OXHOMY SIALLY B 6yTOHBI 3EMJITHUKU U IIPOM3BO-
JAT 32 CBOKO XU3Hb He 60Jiee COTHU ITOTOMKOB. «LlapuLia» TepMUTOB IIpo-
IyLupyer exenHeBHo g0 30 000 suir, mo ogHoMy 3a 2—3 ¢, u 3a 20 Jjier
XU3HH CII0COBHA OTIIOXUTH MHOTHE MUJUIMOHBI sIMLI. Martka Iyest o6pasy-
eT 3a Tpu roxa oxoyo 600 000 s, a I6GIOHHBIN LBeTOEN (Anthonomus
pomorum L.) — muine 22—84 giflia B TeueHUe BCEH XXKU3HMU.

BUONOIrnNg PA3BUTUA

Siano. [Tt HaceKOMBIX XapaKTepHBI OTHOCUTEIBHO KPYITHBIE, 60TaThle
KEJITKOM sitlia. Pa3BUBasCh B ITOJOCTU OBapUOJIEL U UCIIBITHIBAS IaBIeHYe
€€ CTEHOK, OHM HECKOJIBKO BHITITUBAIOTCS B IJIMHY, yTpauuBas XapakTep-
HYIO UL STML, WIEHMCTOHOTMX OKPYDIVIO (popMy. ¥ 6aboyuek U HEKOTOPBIX
KJIOTIOB OHU CTAHOBSITCS OKPYIJIBIMU BTOPUYHO.

Situa HaceKOMBIX pasHOOOpa3HEI M0 GhopMe U pa3MepaM (puc. 141).
HauGonee XpyIHBIE U3 HUX JOCTMTalOT 1SMM B IIMHY (Y TIYENb
Xylocopa), a cample Menkue He TipeBeILIaioT 0,05 Mmm. OHU BapbUpYIOT OT
1,35 % IUTVHEI TeJla cCaMKU (MUKPOTUITMYECKUE SHIa MyX-TaXuH) 1o 44 1
Jaxe mo 70 % (sumymonive siiia mieit). Y TapakaHoB U MPSIMOKPBUIBIX
A1 YIUIOLLEHB! ¢ BEHTPAIBLHOM U BEIITYKIIBI C JOPCATBHON CTOPOHEI pa3-
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Puc. 141. ®opma sMI HACEKOMBIX:

1 — anpo siiia; 2— oNspHoe Tesble; 3 — 3apofkLiesas [oNocKa

BUBAIOILIMXCS B HUX 3SMOPUOHOB, a Y IBYKPBUILIX M I1eperoHYaTOKPhUTBIX
JopcajibHasl CTOPOHA sIfilia BOTHYTA, a BEHTpaJlbHAasl BBITYKIIA.

InoTHas cKOpIyIa sTiflia — XOpUOH, CEKPeTUpYeMbIt (hOJLTUKYNSPHBI -
MU KJIE€TKaMU, — OBYXCIOMHAs, IIPOHMU3aHA CUCTEMOM BO3MYXOHOCHBIX
rtoocTelt ¥ GYHKUMOHUPYET 110 IIPUHIUITY TPpaXeHHbIX Xabp, WM IUTacT-
poHa (puc. 142). OueBUOHO, cIOCOOHOCTD K a6COPOIMM KMCIOPOaa U3
BOIHOM M BO3OYIIHON cpef 0COOEHHO BaKHa IIpY [TePHOIUYECKOM 3aTOTI-
JIEHWM SIULL TIpY O6UIbHOM poce. M3penka ITOx XOPUOHOM OTJIATAl0TCS
CJIOM BOCKa M JOTIONHUTENbHAS KyTUKYIa. Siira HaceKOMBIX HEKOTOPBIX
KUBOPOISIIMX U ITapasuTUIecKx opM BoOOLLE TUIUEHE! XOPUOHA KU
cOpachIBaIOT €r0 B Hayasle pa3BUTHSI.

3alMILeHHOE XOPUOHOM SHLIO BRIIESIET COOCTBEHHYIO, IIPOHULIAEMYIO
JUTST XKMIKOCTE ! 1 Ta30B XEeNTOYHYIO 060510uKy. [To-BuIrMoMy, OHa cpaB-
HYMa C BUTEJUTMHOBOW MeMOpaHoi, GopMUpYIOLIeiics IIPU OILIONOTBOpe-
HUU U TIPENATCTBYIOLLEH ITPOHUKHOBEHUIO U3OBITOUHEIX CIIEPMAaTO30M -
I1oB. SIi110 NpencTaBIsaeT COG0M TUTAHTCKYIO CIIELIMATU3HPOBAHHYIO KIIeT-
Ky, TYyCTO ¥ paBHOMEPHO 3aIloN-
HEHHYIO TIpaHylamMy  XelTka.
Jluius Ha ero niepudepuu, Heroc-

2
PEINCTBEHHO ITOM XKENTOYHOM! 060-
JIOUKOM, OCTAeTCS CBOGOTHEIA OT
XKeJITKa "Croit LIMTOILIA3MBl — ITe- T—3

puIiasma, CBa3aHHasg TOHYAK LI~
MU TSXaMU C  OKOJOAOECPHBIM
CKOITJIEHMEM LIUMTOILIa3MBbI B IJIY-
6uHe siia (cM. puc. 138).

Y MBOIUX JOPYTUX 2KUBOTHBIX, B
YaCTHOCTH Y KOJIbYATHIX YepBet,
pacrpeneeHue XeaTkKa, Harpo- Puc. 142. VibTpacTpykTypa XOpHOHA
TUB, HEPaBHOMEPHO. KOHL[CHTpM- aliua (mo Hinton, 1981):
pyﬂCB B HMXHER BereTaTUBHON 1 — BO3IYXOHOCHBIE TIONIOCTH; 2 — SK30XOPHOH;
ITOJIOBUHE SILIA, XEITOK OCTABIIS- 3 — 9HI0XOpHOH
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Puc. 143. TIposBIenns aHHMAIbHO-BEreTATHBHON NOJIAPHOCTH Alua

KOJIbYaThIX depBei:

a, 6 — COOTBETCTBEHHO HOPMAJIBHEIE ¥ YPOIUTMBBIE MHIUHKH, 1, 2— COOTBETCTBEH-
HO BereTaTMBHBIH M AHMMANLHBIN NToMioc; 3 — ApobieHHe

€T CBOOOIHOM BEPXHIO, aHUMAILHYIO, ITOJIOBUHY, CO3/aBas aHUMaIbHO-
BereTaTUBHBLI IPAdMEHT B pacIpeele HMM XKeITOUHbBIX IPaHYll, a TAkOKe B
cBoMcTRaX situa. Hampumep, BepXHUi, aHUMAIBHBIN, NOIOC (PUC. 143),
OBBYHO OTMEUYSHHBIHA [TOJIOXKEHEM MTOJIEPHBIX TeJIEL, CILYXXUT OYarom Me-
TaBGOIMYECKUX [TPOLIECCOB, M UMEHHO 3/1€Ch BIIOCIEACTBUM 3apOXKIAI0TCS
MHOrYe (POPMOOBPA30BATEILHBIE IIPOLIECCHI, HAIIPUMED HOPMHPYETCSI To-
JIOBHOM KoHel 3MOpuoHa. IIpOTUBOIIOIOXHBIA, BereTaTUBHBIM, IIOJTIOC
Aia OTINYAETCA MHBIMM IIPM3HAKAMM, B YACTHOCTH Pa3BUTHEM MpOLEC-
COB TACTPY/IALMM Y (POPMUPOBAHMEM 3aTHEIO KOHILIA TeJia. HcxonHast aHu-

g 1-55-10 >10
A

Puc. 144. Tonorpa-
¢bus paxkHeRmmMx
cobpITHit B copMa-
POBaHHBIX AANAX
HaCeKOMBIX:

A — mKana yacror cobul-

TUR; Yugps: — UUCIO Ha-

6monaeMbIX BADHAHTOB B
npefenax Knacca
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MaIbHO-BETETATHBHAS ITOIIPHOCTS SHLIA COBNAIaeT
C IJIaBHOM OCBHIO TejIa Pa3BUBAIOLLETOCS OPraHn3Ma
Y TIpeNoIipeieNIseT X0 Y HarpaBjieHe OCHOBHBIX
TnpoueccoB (hopMOOOPa30OBAHMSI.

V HaceKOMBIX CKOJBKO-HUOYAE ABHBIX IIPOSIB-
JeHUH aHWUMAaJbHO-BETCTATUBHONW TIONIPHOCTH
sTi11a He OBHapYKeHO, U BCe TPAIVEHTR ero CBOMCTB
HaIpaB/ieHs] OT LieHTpa K nepudepun. [Tonoxene
MOJISPHBIX TeJiell 34eCh HEIIOCTOSIHHO, XOTS Yalle
BCEr0 OHM BBIIEJAIOTCS 6113 TIEpENHETo NoJoca Ha
JOpCATBHOM CTOPOHE 3JUIMIITHYECKOTo  siflia
(puc. 144). JIunib Ipy CONIOCTABICHMN OpHEHTALIMU
BCEX OCHOBHBIX (OpMO06pa3oBaTe/IbHbIX IPOIleC-
COB Y IIPUMHMTUBHBIX HOTOXBOCTOK (M WICHUCTOHO-
[UX JPYTHX TPYII) C COOTBETCTBYIOWMMH IIPOLIEC-
caMd y IIETHHOXBOCTOK M IIPOYMX HACEKOMBIX
MOXHO IIPH3HATH IPOJOTBHYIO OCh UX ML TOMONO-
THYHOM OCH ITONSIPHOCTH (OCH aHUMAaJIbHO-BEreTa-
THBHOTO I'pallieHTa) Y TeX OPraHM3MOB, I/I€ IIPOsIB-



JeHUsl ee oueBUAHbL. Taxum obpa-
30M, CPaBHUBAIOT CaMbliil OOLLIUA
IU1aH (bopMo0o6pa3oBaHUS y Hace-
KOMBIX U KUBOTHBIX IPYTUX IPYITIT
(puc. 145).

DMOpHOHANLHOE PasBHTHE. DM-
OpUOHAILHOE Pa3BUTHE XUBOTHBIX
HauuHaeTcs IpobieHueM sifla u
(opMupoBaHUEM MHOXECTBA KJle-
TOK, OOBEIUHEHHBLIX B OJIACTYIY.
Hanee IpPOUCXOOUT TacTPyISLIKS,
BeayLIas K 000COOIEHUIO 32pOJIbI-
LUEBBIX TUCTKOB (IKTOAEPMBI, Me-
30IEepMBI X SHTOLEPMEI), U 0bOpM-
JSIIOIIUKACA  3apOoIbIll HaydHaeT

CErMEHTHPOBATHCA. , Puc. 145. Conocrasiexne KOOpIMHAT
Heckompxo TI030HEEe IMOoABIA- ¢$opMoOOpasOBAHMA B AMNAX HOrOXBOC-
JOTCS 3a9ATKU OTHETLHBIX OPraHoB. TOK (4) W weTHHOXBoCTOK (B):

Hx Pa3BUTUEC U ,HHCDQQGPCHIIM&III/ISI 1— niopcanpHbIit OpraH; 2— TOJSIpHELE TeJbLA;
(OpI‘aHOPeHCS) IIPOJIOJIKAIOTCS O 3 — BepeTeHo nglplaoro z(eneﬂm;.tg — l\é()pd)ono-
BBUIYIUIEHMS U3 sitia. C HagamoM 1 o O ooate toe wags  r oo
CBOOOIHOIO CYIIECTBOBAHMS NIEPU -
OJl 9MOpMOTeHe3a 3aKaHUMBACTCH U
cHOpMUPOBaHHBIM OpraHU3M BCTYIIAET B IEPUOT ITOCTIMOPUOHATBLHEBIX
Ipeobpa3oBaHmid, IISTUIUXCS 10 HACTYIUIEHUS ITOJIOBOM 3pETOCTH.
®opmupoBanye 3apoapima. MeKue OKpYTIbIEe siflla HOTOXBOCTOK,
chOpMUpPOBaHHELIE B TMILIEHHOM OBapHOJI SIMYHUKE, TTONBEPraloTCs IT0JHO-
My (TOTalbHOMY) IpobieHuIo. [Ipy 9TOM TesIo stiflia MOCeNoBaTENBHO Ipo-
ouTcs Ha 2, 3areM Ha 4, 8, 16, 32 xiteTku-61actoMeps! (puc. 146). Te us
HUX, KOTOpBIE BITOCIENCTBUU JaXyT Hayalio BCIIOMOIaTeIbHbIM, BHE32pO-
JBIIIEBEIM CTPYKTYpaM (OOCTYXMBAIOIIIM 3aPOIBILL), TPYIIITAPYIOTCS TOY-
HO TaK e, KaK y KOJIbYaThIX YepBe, [10 IPUHIIKITY CIIUPANBHOrO IpoGie-
Husl. [Ipyrye pacriojaraiorcs 110 IpUHLIUILY JBYyCTOPOHHEN CUMMETPUU B
COOTBETCTBUM C IUIAHOM CTpOeHUSI POpMUPYEMOTo UMU 3apoipliia. [Ipume-
YaTeJIbHO, YTO B IIpenesiax OTpsia HOrOXBOCTOK HAGMIONAETCS IIOCTENEHHBIA
Iepexo]] OT IIOJHOTO IPOOIEHUS K TOBEPXHOCTHOMY. DTOT NIepexo onpee-
JISIETCS] PACXOXKICHUEM PUTMOB JETICHUS SEp YU LIUTOIUIA3MBL.

TIpy THIYHOM IIOBEPXHOCTHOM JAPOGIEHUY, CBOMCTBEHHOM HaceKo-
MBIM, TEJIO fAif1a BOOOIIE He IpoOUTCS Ha 61acTOMEPEI, M Pa3MHOXKAIOLLIM-
€Csl B HeM SApa JIMIIb BIIOCIENCTBUM IIPHOOPETAIOT BOKPYT ceOsl CTEHKU
kieTok. Taxum o6pa3cM, Ha IpUMepe HOTOXBOCTOK ITPOCTIEXUBAIOTCS 06-
LUMe TEHOSHUMH Ipeobpa3oBaHU SMOproreHe3a KOJbYATHIX YepBel U
YIEHUCTOHOTHUX.

JaneHeliie nereHus 61acTOMepOB Y HOTOXBOCTOK IIPUBOIST K 0Gpa-
30BaHUIO IepUdepUdecKoro caost MeJIKUX KJIETOK, O0JIeKaIIUX LIEHT-
PAIBHYIO Maccy OoJiee KpYITHBIX, MHOTHA CIUBAIOILMXCS APYT C APYToM
611aCTOMEDOB.
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Puc. 146. Crpoenne u mocJenosaTelbHble cTamun xpobaenus (I—XV) situa
HOTOXBOCTOK

a
SO

AN S

ITepBbIM ITpU3HAKOM O0POPMIIEHUS TejIa 3apOIpILIA CITYXUT 3apOBIILE-
Bas TTONIOCKA, 06Pa30BAHHAS HAIPABJISHHOM MUrpaLlMe 1 KOHLIEHTpalMen
TTepiepUUECKUX KJIETOK B BEr€TATUBHOM ITONYILAPUH sitlia. OXBaTbIBas
TIOJIYKOJIBLIOM €T0 BET€TaTUBHBIN ITOJIIOC, OHA UMEET SIBCTBEHHBIE [OJIOB-
HbIe JIOJIM U TYJIOBHILE (IIPOTOKOPM), 2 HECKOMBKO TI03Ke pasiesiieTcs Ha
cerMmenTsl. IIponomkas nuddepeHUUpOBaThCsI, 32apOABIII HOTOXBOCTKM
TTeperubaeTcs Ha BEHTPAIBHYIO CTOPOHY TTIOCPEICTBOM ITy60KO0¥ 60p0o3/bl
BEHTPAIBHOTO M3rK06a, U II0CTIe BBIIEIEHMST 32POIBILIEBBIX JTUCTKOB B HEM
HAYMHAOT (POPMUPOBATHCS OpraHkl (puc. 147). He Kacasch OTAETbHBIX
ACTIEKTOB SMOPUOJIOTHM STHX BeCbMa CBO€0OPa3HEIX WIEHUCTOHOTHX, 110
MHOTYM IIpU3HAKaM GIM3KMX K MHOTOHOXKAM, BbIIEIMM Ha cxeMe (CM.
puc. 145) M1 Te U3 HUX, KOTOPhIE CYLIECTBEHHBI JJIST TIOCTENYIOIIEro
CPaBHEHHS C HACEKOMBIMU.

IMonoxeHue aapa (CMHKapMOHa) B ALle HACEKOMBIX IIPEIOIIpeesIeT
TIOJIOXKEHME LIEHTPa NpobJIeHUs], B KOTOPOM 3apOXIAI0TCS ITepBbie MUTO-
3pL. PopMupYIOLIMECs 30eCh 1pa APOBIEHMSI OCTAIOTCS CBA3aHHBIMU JPYT
C IpyToM TsoKaMU TutasMbl. FIX TOTOMKM, TIpOJIOJIKas NeIUThCsI, II0CTe-
TIEHHO PACXONATCS K Niepyudhepyy, U 00EIYHO IT0CTIE CENBMOro CHHXPOHHO-
TO JIeJIeHNa 60JIbLLIAs YacTh 0OPA30BaBLUIMXCS TP 3ToM 128 sinep focTyra-
eT TIepUIUIasMEl. [Ipy CIemyIomyX MUTO3aX OHU IPOHMKAIOT B NIEPUILIa3-
MY ¥ OKPYXAIOTCS KJIETOUHBIMY CTEHKaMU. B pe3yibrare Ha IIOBEPXHOCTH
KeNTKa popMUpyeTcs 6racTorepMa — OJHOCIONHbINA KJIETOUHBIA SIUTe-
JIMi, HO HEKOTOPBIE SIIPa OCTAIOTCA B €ro IIyOMHaX KaK IepBUYHBIE Xe-
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Puc. 147. Juddepenumanus ¥ BeHTPaIbHOe H3rHOaHHe 3apoIbIIEBOH IOJOCKH
HOFOXBOCTOK:

1 — aMBpHOHANIbHAS KYTHKYNA; 2 — JIOTTHYBLIMH XOPUOH; 3 — aHTeHHa; 4 — NOPCATBHBIH opral;
5 — HOT'W; 6 — BeHTPIbHOE Harnbarue; /— V1 — craguu pasBUTHL

TOYHBIE KJIETKY — BUTeUTodary (puc. 148). Taxum 06pa3oM JOCTUIAETCS
COCTOSIHME ONACTYIBI, KOTOpas B JAHHOM cllydae IIpU ITOBEPXHOCTHOM
JpOGIeHUY MMEHYeTCs ITepUOIIacTyIIoN.

B 11eHTpOGEXHOM MUTPALIMH SIIep K ITepudepuu, COITpOBOXKIaeMON
PUTMUYECKOH ITyNIbcalMelt giilia, HacTyraeT MOMEHT, KOra OJHO U3 HUX
[IPOHUKAET B PACIIOJIOXEHHBIH 6JIM3 3aHETO IT0JI0ca SHIa IEHTP aKTH -
BaLMU. BiysiHMe 3TOTO LIeHTpa ONpeesseT X0 IIOCIeNy oKX Ipoliec-
coB (hOPMOOBPA30BAHUSI, B YEM MOXHO YOEIUTHCS IIPU aHATI3E Pe3yib-
TAaTOB CJIENYIOIIMX SKCIIepUMeHTOB. ITpy NepeltHypOBBIBAHUH ITOTIONAM
CBEXEOTIIOXEHHOI0 fifla cTpeKo3bl Platycnemis (puc. 149) nojyyaror
3apOJIBILI TOJBKO B 3aJHEM MU30JIITe, TOINA KaK ITEPEHUY IeTeHepUpYeT.
B npyrux sKcrepuMeHTax 6bU10 06HapYKEHO, UTO IIPY CMEIUEHUH Tiepe-
TSDKKY Ha3ajl pasBUTHE JIMGO IIPUOCTaHaBIMBAETCsA, IMO0 061acTh (Hop-
MMpPOBaHMS 3apOJBILIA OTPaHMYMBAETCS BCe OONIEe MATBIM 3aIHUM U30-
JISITOM.

O/IHaKO Pa3BUTHE IIPOMCXOIUT TOJILKO B TOM ClIydae, CM B 3aIHUM
U30JIAT yCIIeBaeT IIPOHUKHYTH XOTs 6bl OfHO 13 simep. Ecum e neperdaru-
BAIOLIAS IO ITETIIS IIPOMIET TO3aI1 «LIEHTPa aKTUBALIK», TO pe3y/IbTar
SKCIIEPUMEHTA M3MEHSETCS: Pa3BUTHE 3apPOIbILIA IIPOUCXOTUT TOJIBKO
BIIEpEY OT NIETIH, B OOLIMPHOM IEPEIHEM U30JISATE.
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Puc. 148. JIpo6renue siima (I—III— cramuu ApoGIeHHs) HACEKOMBIX M
(opMupoBande NepHGIACTYIBI (IV—VI) — oCeN0BATebHOCTE (hopMupo-
BaMHsA):

1 — sigpa npoBneHus; 2 — MOJOBbIE KIETKH; 3 — 3apOABILLEBAst 10/1I0CKA

Ha paHHUX CTaIMsX SMOPHOTeHe3a ANpa FeHeTHIECK! OTHOPOIHBI.
BLDKHMras [ygKOM YIETPahHOJIETOBOIO CBETa Cpasy MoCe CeIbMOro Jejie-
HUA BCe SIpa, KPOMe OJIHOTO, MOXHO JIMIIb IPUTOPMO3UTE, HO HE Hapy-
LIATH XOZ pa3BuTHsL. OcTaBLLeecs SO, UCIIBITAB IOMOTHUTEIbHBIE MUTO-
3bI, BCKOPE BOCCTAHABIIABAET UX HAGOp 63 BUINMbIX NOCIEACTBUM 11
JaTbHeH1IIero (hopMooBpa3oBaHysl. TH SKCIIEPUMEHTBI, TPOBEICHHLIE B
Hauare XX B. ®@. 3eifmesneM, TIPUBEIM K OTKPHITHIO €llle ONHOro Mopgore-

Puc. 149. Pois nenTpa akTUBaums ¥ UenTpa JuddepeHupanu
B paHHeM 3MOpHoOreHese HACEKOMBIX:

1 — UeHTD aKTHBALMY; 2 — LEHTp JuddepeHImanuy; A—I'— nocsueiosa-
TeJIBHOCTB CTalM i
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HETUYECKOTO IEHTpa Ha BEHTpaJbHONM CTOpOHE MAWla CTPEKO3bI
Platycnemis — ueHTpa IuddepeHI Ay, ONIPeneIaoero GopMUupoBa-
HU€ 3apOIBILLIEBOY [TOJIOCKU, TIOCIEN0BATENBHOCTE BRIIENEHMS B HEl cer-
MEHTOB 1 UX TUQdepeHIAALAIO.

[MpuBeneHHOE ONTUCAaHUe BEIPaXKaeT COCTOSTHUE, TUITMYHOE IS HACEKO-
MBIX, HO Y TIapa3UTHYECKUX TIEPETOHUATOKPBUIBIX, AMLIa KOTOPHIX HE CO~
JepXar XeNnTKa, IpobieHue cBoeobpasHo. [1pu repBoM JeNeHUM Lo
Litomastix pacceKaeTcsl CHU3Y [IyOOKOi 60po3KOo, He DoMIs 0 SKBATO~
pa, OHa Tiepecekaercsi 6opo3oit Broporo feneHus (puc. 150). Bepxusis
HepasIpoOUBLIAsICS ITOJIOBMHA, BKJIIOYAIOLLAS ITOJIIPHEIE TENbLIA, TIOCTe-
MeHHO pa3pacTaeTcs B BUAE MapaHyKJIeapHOTo TeJla BOKPYT HIDKHE!, MH-
TEHCYBHO JpOOsIIeiics ToNoBMHbL. Korna umcio sSMOpUMOHAIBHBIX KIIETOK
B Heit gocturder 200—250, HEKOTOPHIE Ha HUX IIPUOGPETAIOT BEPETEHO-
BUIHYIO GOPMY U pa3IeaIOT 3apOIbIlll Ha qpobauirecs GparMeHThI o
15—20 xieTok. [Tponosrkas qenuThest, 3T GparMEHTHI, B CBOIO OYepenb,
PAacIafaloTCsl Ha OTAENBHBIE TPYIIIIBI KIETOK, U IIPOLIECC, MHOTOKPAaTHO
IIOBTOPSISICh, TIPUBOJUT K 0Opa30BaHMIO IPOMaIHOTO YMCIa OTHETBHOC-
Tell — OYAYLIMX IMINHOK TTapasuTa. Mexny TeM ITapaHyKJeapHoe TeJIO
CTAHOBUTCS OPraHOM, IIPOBOISAIIMM ITUTATENbHEIE BELIIECTBA U3 TEMOIUM-
&bl X0o3sHa. Briaromapsi 3ToMy SBIEHUIO, Ha3bIBAEMOMY IIOIMOMOPHOHM -

Puc. 150. TMomusmGpuonus nepemonyaToxpeinoro Litomastix:

I, I — COOTBETCTBEHHO OCEMEHEHHE U CO3peBaHMe Aitla; [ — 3UroTa; 2 — [1apaHyKiieapHoe
Te510; 3 — apobeHwe siifia; 4 — 060cobIeHKe 3apoNbILIel
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elf, McXoqHast MPOAYKTUBHOCTh MATEPUHCKON 0COOU YBEJIMYMBAETCS B
COTHM U THICSIYM Pa3; OHO OTMeYeHO 10 MeHbLIe Mepe y 30 BUIOB.

OG6BIYHO JeNsLnecs A1pa FeHeTUYECKU OOHOPOJHbI, HO Y FaJlJIMLIbI
Wachtliella T10cile TPETBETO AEAEHMS OLHO U3 AP IIPOHUKACT B ILIA3My
3aJTHETO MONIOCA U B JAlIbHENIIIEM IIPUOOPETAET COOCTBEHHBIN PUTM MUTO-
30B. [Ipu crenyrowieM (4eTBEpTOM) IeJIEHUM CeMb SIEP, OCTaBIIMXCS 3a
TnpeelaMy 9To¥ 06acTd, IOABEPraroTCs SJMMMHALMU XPOMAaTUHA U
BIIOCTIEACTBUM (hOPMUPYIOT GiacTofepMy. Korna st sipa JOCTUIAIOT ITe-
pudepuu AiLa, B HUX BHOBB [IPOMCXOMUT SJIMMUHALMA XPOMAaTHHA, HO
TOJNIBKO B TeX STiLIax, KOTOpbIE pa3sBUBAKOTCS B caMLOB. B pesy/ibTaTe Mc-
ClIeJOBaHUI OLUTH BhISBICHB! (PAKTOPEI JMUMHUHALIMH, TIPOTUBOIIONIOXHEIE
CBOIICTBAM 3aHEro I10JII0Ca, T/e BIOCIeACTBUY (POPMHUPYIOTCS KPYIIHEIE
KJIETKH TTOJIOBOTO 3a4aTKa.

TaxuM 06pa3oM, YXe [T0Cjie TPEThero AeJleHus anpa iubdepeHumpy-
FOTCS B 3aBUCUMOCTH OT UX ITONOKEHUS B STHLie, HO JUISL GOJIBILIMHCTBA Ha-
CeKOMBIX XapaKkTepHa GoJiee Io3IHAA I depeHIMallus SAep, HacTynao-
11as1 TIPY BBIXOJIE KX B Mepurriasmy. [Ipu sToM quddepeHunals paHee
OIHOPOMHBIX SAEP TIPOUCXOAMUT 3a CUET HEOMHOPOIHOCTH LIUTOILIA3MBI B
pasHBIX MecTax I1epPUTUTA3MBI.

Hanpumep, B siifliax MyX IepUILIasMa ¢ CaMoro Hayaia NpeJCTaBIIsIeT
coBoit MO3aHKY IIPENOTIPENe/IAeMbIX 3aUaTKOB M 30H PA3BUTHSI OPraHOB
(puc. 151). TloBpexaas 1o Havana IpobJIeHUs Ty MM MHYIO 30HY, MOXHO
BBI3BATh Je(EKTHI ONPeNeeHHBIX OPraHOB ¥ CTPYKTYp. Takum o6pasom,
OCHOBHBIE TIpOLIECCH! U epeHIMalUMK KIETOK U 06pa3yeMbIX UMY TKa-
Hell U OpraHoB IIpeIoTpee/IeHbl WM IeTePMUHUPOBaHbL IO Hayasla pas-
BUTHS, ellie B X0Jle ooreHesa. 113 aToro, ofHaKo, He CIIEAYeT, YTO cyabba
simep, BHILIEJUIMX B OITPEeNIEHHYIO 30HY NEPUIUTA3MbI, HE MOXET OBITh
M3MeHeHa B IIPOLIECCe Pa3BUTHS U UTO BCE BbI3BaHHbIE JIE(DEKTHI HE pery-
JIUPYIOTCS. B OIBITaX ¢ LeHTPU(YTPoBaHUEM AL KoMapa Chironomus B
3aBUCUMOCTH OT UX ITOJIOKEHUS B ITOJIE UCKYCCTBEHHO CO3IaHHOM CUJIBI
TSDKECTH BO3MOXKHO TTOSIBIEHKE YPOILIEB C HEMPOIIOPLHOHAILHO KPYITHOM
TOJIOBOIA, € [IBYMS! GPIOLIHBIMY OTIEIaMM WM BOOGLIE JTMIIEHHBIX TOJIOBBI
(puc. 152).

B eLe 6oJbLLER Mepe CITIOCOGHOCT K PErYJIALMMU NIPOSBIISIETCS B siALlax
CTPEKO3, PAMOKPBUIBIX, HEKOTOPbIX KJIOTIOB U APYrMX HaceKoMbIx. Ha-
IpUMep, TTOJNyYeHUe IBYX FapMOHUYHO Pa3BUTHIX, HO COOTBETCTBEHHO
YMEHBILIEHHBIX SMOPUOHOB-IBOXHUKOB B OHOM
SLe 30eCh JOCTUTAeTCs ¢ DOJbIIEH JIErKOCThRIO,
YeEM Y BBICIUMX OBYKPBUIBIX, & B IIPUBENCHHOM
BbILLE OITUCAHMH TTOJIMSMOPHUOHUY caM (HaKT ee Cy-
1UecTBOBaHMA 06s13aH peryisiiuy. CleloBaTeIbHO,
TIPOTUBOIIOCTABIEHUE IETEPMIUHUPOBAHHOIO U pe-

Puc. 151. Kapra pacnosioxenus 3a9aTKoB B sifue npozodu-
JbI 10 Jpodiaenus:

1 — nepeHss KMILKA; 2— FoJIOBHOM MO3Tr; 3 — CIIIOHHBIE Xele3bl;
4 — cerMeHTHI TeJa; 5 — 3aJHs KMKa
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Puc. 152. Pe3ybTaThl SKCIEpUMERTOB N0 HeHTpudyruposa-
Hu10 s Chironomus:

a — nepeqHuit romoc stta; p — 3aIHUM IoI0C

TYJIATUBHOIO PasBUTHSL HACEKOMBIX He IMLIEHO cMbIciia. PasnnyHa JIMiib
CTETeHb ITPOSIBIIEHUSI CIIOCOOHOCTH K PEryIsIUMM, HAlIpUMED Y CBEPYKOB
OHa OOJIBILE, UEM Y MYX.

O[HaKo M3y4YeHUe TeHETUYECKUX HAPYIIeHUN pa3BUTUA U MyTallui,
TIPOSTBIISIOLUMXCS HA CaMBIX PAHHMX CTAIUAX Pa3BUTUS, TI0KA3aJI0, UTO OHU
3aBUCAT JIMLIB OT MATEPHHCKOTO TEHOTUIIA, IO KOHTPOJIEM KOTOPOI'o 0OCy-
LIeCTRIISETCs ooreHes. ['eHOTHII caMoro 3apofbliia, OObeIMHAIOLIMI CBOH-
cTBa O60UX POAUTENIEH, ITPOSBISETCS [103Xe, B IUPdEpeHLIMALUN KIIETOK
GracTofiepMsl 1 B opraHoreHe3ax. C 3TUM ITOJIOXKEHHMEM BITOJIHE COLJIACYIOT-
cs1 (baKThI PA3BUTHS SHYKICHPOBAHHBIX (JIMILEHHBIX AIEP) U BIOCIEACTBUM
JereHepUPYIOLLIMX SIULI, B KOTOPBIX IIPOMCXOIAT «IpOOJIeHME» 6e3bANCPHBIX
TUIa3MATUYECKUX OCTPOBKOB, MX BBIXOM Ha I1epudepuIo, a MHOIIa U KOH-
LIEHTpaLMs B HEKOE TI0N00ME 3apOIbILIEBOM IIOTOCKH.

CXOJHbI€e Pe3yJIETaThl MOTYT OBITh U IIPY CKPEILMBAHMUHU 0COGEH C He-
COBMECTUMbIMY TEHOTUIIAMMU: paHHUE CTAIMK Pa3BUTUS He TPeOYIOT He-
IIOCPEICTBEHHOTO YIaCTUS SIep U colepXalllecs B HUX TeHeTHYeCKON
vHpopmauuu. He crenyer, onHaKo, CAUTaTh, YTO B ITOT IEPUO/ [EHETHU -
yecKas MHGOPMALKA BOOOIIe He MMeeT 3HaUeHUsI: Bellb POPMUPOBaHE
gif11a co BCEMM ero CBOMCTBAMMU IIPOMICXOIMT IIPY HETIOCPEACTBEHHOM YYa-
CTUUY M II0J] KOHTPOJIEM SIApa OOLIUTA, TOYHee, ero FeHOB, ITPEACTaBIISIO-
LIMX COBOM FEHOTHUIT MaTepH. DTU CBOMCTBA, BEChMa BaXHbIE JUIS paHHUX
CTauii sMOpyoreHe3a, CIykaT IPOBOTHUKAMU M€ HETHIECKOM nHpOpMa-
LIMM, CBOEOBPA3HBIMU IIOCPETHUKAMU MEXTY SNPOM OOLUTA U TU(depeH-
LUMPYIOLIMMUCS BIIOCIEACTBUM SIPaMH KJIETOK 3apOJIbILLa.
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TIMocte opopMTeHUs 6I1aCTOAEPMbI HAYMHAETCS KOHLIEHTpaLMs €€ Kire-
TOK B 3apOJIBILIEBYIO TIOJIOCKY, KOTOpasd, KaK ¥ Y HOTOXBOCTOK, UMEET 3a-
YaTKY TOJIOBHBIX J0J€H 1 TYJIOBUIIA. B 9TOT MOMEHT BIHMAHUE BO3OYXIEH-
HOTO LIEHTpa aKTUBALMK, PACIIPOCTPAHASACE IT0 ALY, JOCTUTaeT UEHTpa
IddepeHIraN, KOTOPLIA HHIYIIMPYET BOJHBI CYAOPOXKHBIX COKpaLlIe-
HUt XerTKa. IIpy 3TOM XENTOK OTTITMBAETCS OT XOPMOHA U BBICBOGOXKIA-~
eTcsI IPOCTPAHCTBO, HEOOXOMMMOE [ 3aK/TANKH 3apOJBILIEBOM MOJOCKHU.

B HCXOTHOM [UT HACEKOMBIX COCTOSTHWH 3apObIlIeBast II0N0CKa, KaK U
y HOTOXBOCTOK, 3aKJIa[JbIBaeTCsi Ha 3a[[HEM ITOJIIOCE STLIa, HO 3aTeM II0rpy-
aeTcsd B XeJITOK, B (POPMUPYIOLIYIOCS aMHMOTHYECKYIO TTOJIOCTh. Y Lie-
TUHOXBOCTOK Machilis v Petrobius GOpMUpPYIOLLNECT aMHUOTUYECKIE
CKITAIKU (pHc. 153), HaBKCAast HAll 3apOIbILIEBOM [TOJIOCKOH, HE CMBIKAIOT-
CSL IPYT C IPYTOM, ¥ OTpaHMYMBaeMasd UMM I10JIOCTb OCTACTCst OTKPBITOMH.
O[HaKo ropas/o Yallle CKIagKy cpacTaroTcs Hall SMOpUOHOM, U30IUPYsT
ero OT Iepudepuyt IByMsT SMOPUOHATBHEIMU 000JI0YKaMU: BHEIHEH —
cepo30if U BHYTpeHHe! — aMHUOHOM (pyc. 154). TTorpy>xeHue 3apoibliie-
BOIJ1 ITOJIOCKH B XENTOK COITPOBOXKAAETCS (DOPMUPOBAHMEM BEHTPATTBHOIO
U3rU6a, KaK y HOroxBocToK. OCTaBasiCh B IJTyOMHE XKeJITKa, 3apobILIeBast
TOJI0CKA [TOIBEPraeTcsl CETMEHTaUMM M YePE3 HEKOTOPOe BpeMsi BO3Bpalla-
€TCs1 Ha IIOBEPXHOCTD, 3aHUMas ITOCTOSHHOE ITOJNI0XKEHME Ha BEHTPATbHOM

Puc. 153. BiacToxune3 MIeTHHOXBOCTKH Petrobius:
I—VI — nocenoBaTeJJbHOCTh CTAIMHA
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Puc. 154. Buactormmes (I—VIIJ nocienosaTe sHoCTh CTAXMI) H (OpMHpOBaHHe
3apobIIIeBbIX 060I09eK Y WETAHOXBOCTKH Lepisma (no Illaposy, 1953):

1 — Butesuiogary; 2— 3apofIbIILIEBAs MONIOCKA; 3 — cepo3a; 4 — aMHHOH; 5 — aMHMOTHYEeCKas
TNIOJIOCTh; 6 — XKENTOK; 7— OBPACTAHME XKEJTKA 3apOBILIEM

CTOPOHE sIifla. DTO IepeMelieHIe 3apoablIla, Ha3BaHHOe 61aCTOKUHE30M
(mar. blastos — 3apofpIni, kinesis — JBIDXKeHUE), BeChbMa XapaKTepHO IS
HaCceKOMBIX M, BUIMMO, CBA3aHO C HEOOXOAMMOCTHIO HU3MEHEHUS MCXO I~
HOTO ITOJIOXKEHMS! 3apOABIIIa B YINIMHEHHEIX K 000raleHHbIX XKeITKOM
sinax (puc. 155). Bexon 3apofipliiieBoii MOTOCKU HA BEHTPaTLHYIO CTOPO-
Hy M2 3HAYUTENBEHO COKpallaeT MOCIeIYIOIHUE IPOLECCHl 0OpacTaHMsA
XKeJITKa ee CTeHKaMU. B IIpOTUBHOM cilydyae 5TU IpOLIeCcCchl TTPOXOIUIN Gbl
OT 33JHEeTO ITONI0Ca LA K IIepeNHeMY, TI0 HaubosIee TONTOMY ITyTH.

Y MHoOIMX, Gomee COBEPLIEHHBIX HACEKOMBIX 3apOIBILL ¢ CAMOT0 Hayana
3aKIaObIBACTCA B 3aHEH BEHTPATLHOM 06IaCTH SiLIa 1 GJIACTOKUHESH] Cy-
IICCTBEHHO OTPAHNYMBAIOTCA. Y BBICIIMX JBYKPBUIBIX U HEPENIOHYATOK-
PBUTBIX GJTACTOKMHESH] BOOOLIE PeIyLMPOBAHBL, TAK KaK 0)OpMILIIOILASCS
3apoIbIlIeBasd ITON0CKA C CaMOro Havasia 3aHUMaeT IIOJIOXKEHUE Ha BEHT-
pajbHOM cTOpoHE situa. IpuBeneHHast TPaKTOBKA 3BOTIOLMOHHBIX IIpeo6-
Pa3OBaHMIA ITOJIOKEHMA 3apOBILIA B KOOPAMHATAX SIALA, HAUUHAS C COCTO-
STHUST KOTIBYATBIX YepBel, WIMIOCTPUPYETCS CXeMOH, TIPeNCTaBIeHHON Ha
pucyHKe 156.
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Puc. 155. PasHooGpasue OJACTOKHHE3OB Y HACEKOMBIX
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Puc. 156. Dpomonns nonoxesus 3apoipiiia B KOOpOMHATAX sna




YKasaHHOMY X0y peoOpa30BaHU MTONOKEHYS 3apOblilla OTBEYAET
TOIOJIHEHME MOPPOreHETHYECKMX MTOTEHUMI NEPUTUIA3MBI Sitla, KOTOpOoe
NpPOSIBJISIETCS CllefylomuM 06pa3oM. I1pu TUIE KOPOTKOTO 3apOIbIiLa,
CBOMCTBEHHOM SHIIaM OTHOCUTEILHO IPUMUTUBHBIX HOPM, TTOBpEXIeHME
YYaCTKOB 3apOJBILUIEBOH MONOCKH HE IIPUBOIUT K Pa3BUTHIO Ae(hEeKTOB
VUM OHM TIPOSIBIISIIOTCA B caMoyt oB1LIel hopme; Mpy TUTIE IUTHHHOTO 3apo-
JplIa, XapaKTepHOM Mg dUL IBYKPBUILIX (puC. 157), HaHeCceHHbIE T10-
BPEXIEHNA BBI3BIBAIOT alleKBATHBIE HapylIeHU. HanpuMep, TOBpEXIIE -
HUe 06JIACTH 3a4aTKa CIIFOHHBIX XKee3 JTMIIAeT chOpMMPOBAHHBIX HaCeKO-
MBIX 3THX OPraHOB, [TOBPeXIEeHME 324aTKa FOIOBHOTO MO3Ta IIPUBOIUT K
HapyLUEHWAM B ero pasBUTUY. Hlepexony oT THIIA KOPOTKOro 3apoaplia K

i

Puc. 157. MopdoreneTuyeckue THIBI 3apolbllieil ¥ HACEKOMBIX:

1, Il, IT1] — COOTBETCTBEHHO TUITE KOPOTKOTO, TIONYWTHHHOIO, [UITMHHOTO 3apOILILIA
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TUITY JVTMHHOTO 3apOJIBILLIA COOTBETCTBYIOT IIOIONIHEHME HAG0pa IETEPMU -
HUPOBaHHBIX 3a4aTKOB, a TAKCKE [10C/Ie0BATEAbHAS PEOYKUMS OIaCcTOKU -
He30B (puc. 158).

B xone panpHeiilero sM6pUOHATBHOIO Pa3BUTUS 3apoiblleBast [10-
Jlocka ofpasyeT IO Bced UIMHE TMPONOJIBHYIO NEPBUYHYIO GOPO3IKY
(puc. 159), co fiHa KOTOPOi1 BEIKIIMHUBAIOTCS KIETKU HUXHETO 3apOJIbl-
LEBOTO JIMCTKA — COBOKYITHOTO 3aYaTKa Me304epMbl M HI0AepMEL. Pac-
IIPOCTPaHAACh IO ITOBEPXHOCTHI0, OHU 0(POPMIIIOTCS B JIBE JIEHTHI, 110 -
CTUJIAIOLLME SKTONEPMAILHYIO 3apOBILLIEBYIO [10IOCKY C 0GEUX CTOPOH OT
6opoznxu. Ee rnepelHut KoHel, YIIyOISIsSICh B KEJITOK B BUAE CIEITOM
TPYOKH, JaeT Hayajlo [epefHel KMIIKe 3MOPHMOHa — CTOMOEYMY, a 3aj-
HUI — 3anHell KUILIKe — TpoKToaeyMy (puc. 160).

DTU TIpoLecChl, CPAaBHUMBIE C TaCTPYJILIMEN APYTMX XKUBOTHBIX, OCO-
©eHHO CBOeOOPa3HbI B KPYITHBIX, 3alIOJTHEHHBIX IPAaHYJIaMHM XeITKa Siiax
TiepeNeTHON capaHuu. B cOOTBETCTBHM € pa3paGOTAHHOM Ha 5TOM OOBEKTE
KOHLeIUHeH MYJIbTH(A3HON racTpyIsIlUM ee nepsas (haza HaYMHAETCS
I JpOBJIEHNU ¢ BBLIETEHMS TEPBUYHBIX KENTOUHBIX KIETOK, KOTOphIe
MOZKHO CPaBHUTE C NIEPBIYHON SHTONEPMOH, emopas hasa — ¢ NOSIBIEHU
NEpBUYHON 60po3nKU. Beinessromecs: U3 GOpo3nKN KIETKM, OCenast Ha
3KeJITKe, 00pasyioT XKeJITOYHYO MEMODPAHY — BPEMEHHBIH SIIUTEIMI cpe-
Hel KUIIKY SMOPUOHA; mpemabs (pasza, OTMEUEHHas! TIOSBJIEHUEM BTOPUY-
HOH 60pO30KH, COTIPOBOXIAETCS BBIIENEHMEM KIIETOYHBIX SIEMEHTOB
HIDKHETO 3apObILIEBOTO JIMCTKA, emeepman (aza MyIbTU(asHOH racr-
PYJLILMK COCTOUT B 060COGIEHUM BTOPUYHBIX XENTOYHBIX KITETOK, COOT-
BETCTBYIOILMX BTOPUUHON 3HTOAEpME. ECIM IIPUHSITH, UTO YIENbHBL BeC

CmeweHue 3apogsiiua CMcuIenme KeaTxka
OTHOCHTENLHO Aifua OTHOCUTENIbHO 3apPO/bIIIA

Chilo- |Collem- Epheme- Polu-u i oiooneoptera
poda bola Thysanura roptera Odonata |Paranco- Diptera

s Ploce

Puc. 158. Penyxkums GIacTOKMHE30B ¥ HACEKOMBIX
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Puc. 159. Ilepeinynas Gopo3nka M BbIJENEHHE 3apOIBINEBRIX
JIMCTKOB ¥ HACEKOMBbIX:

1 — sanpa npo6ieHus; 2 — Me3ogepma; 3 — rnepsUyHas 6oposaKa

Y 3HAUEHME KaXIoi (asbl He ITOCTOSTHHEI, 8 MEHSIIOTCS B CBA3U € OOLUMMU
3BOJIIOLIMOHHBIMMU ITPe0Opa30BaHUAMU SKTOLEPMBI, ME3OAEPMBI 1 3HTO-
JEePMbI, TO IIPUBEIEHHYIO KOHLETILMIO MOXHO PACIIPOCTPAHUTh Ha BECh
KJTaCC HaCEKOMBIX.

OIHOBPEMEHHO C BBIACTCHUEM 3apOJBILIEBBIX IMCTKOB HAYMHAETCS
cermenTaung. CHavana 060co6geTcs CerMEHT HIDKHEe I'y6sl, pacrono-
XKEHHBIA B 00JaCTH LIeHTpa AuddepeHIIMaly, 3aTeM BRIIESI0TC Cer-
MEHTBI MAKCWIUT, TIEPeIHErPYIU, ¥ IIPOLeCcC CerMEHTalMU PacIpOCTpaHs-
eTcd flajlee B 060MX HarpapieHusx. Hapsmy ¢ IIosBIeHUEM MEXCETMEHT-
HBIX ITEPETSDKEK B KTOIEPME M3 IIOACTWIIAIOLIMX €€ JIEHT HIXKHETO JIUCTKA
BBLIEJAIOTCS ME30IePMAaNIbHBIE COMUTBI, KOTOPBIE BCKOPE IIpHOOpeTaroT
3aMKHYTBIE LeIoMIYecKue IrojocT. OnHaKo y Tep-
muTa Anacanthotermes cHadaza 000COBISIOTCS COMUTBI
NMabUaNbHOr0, MaKCWUISPHOTO M MaHIAUOYJISIPHOIO
cermMeHToB. Jaee BBIOEISIIOTCS COMUTEI IIpEaHTEHH,
AHTEHH U IIpeMaHIUOYIsIpHOro CEeIMEHTa, a y Ialoq-
Huka Carausius POPMUPYIOTCA TaXOKe NapHbIE COMMTHI
BepxHeit Ty6bl (cM. puc. 8). BripoueM, y GONBIIMHCTBA
HACEKOMBIX COMMTEI BepXHEH IyObI, IIpeaHTeHH U TIpe-
MaHIMOYIAPHOIro CETMEHTA He pa3sBUBAIOTCS MU Ypes-
BBIYAHO MaJIBL.

ITocne BeIOENEHUS TOJIOBHBIX U YEIIOCTHBIX Cer-
MEHTOB B 3apOJIbIILIEBOi MONOCKe Anacanthotermes
TIPOMCXOIUT 060COBIIEHNE YETHIPEX TYTOBULITHBIX CET-

Puc. 160. OGpasosanue cromomeyma (I) M mpokToneyma (2)
(no Meanosoii-Kazac, 1965)




MEHTOB U IlepeJHUMM HGOPMUpPYeTCA 30Ha HApacTaHUsI—CKOILJIEHNE He-
I depeHLIMPOBAHHBIX Me30JepMaJIbHBIX KIIETOK (pycC. 161). OgHako
BIIOCNIEICTBMM ME30NEPMa STUX CETMEHTOB CJIMBAETCS B E[IMHYIO MacCy, U
BTOPMYHO OHU 060COOIISIOTCS YaKe Mociie GOpMUpPOBaHMA BIIEPEAUIIEXa-
LIMX CEIMEHTOB U3 30HBI HapacTanus. ITocie obpasoBaHMsS COMUTOB
0(OPMIIAIOTCS MEXCErMEHTHbIE TPAHMLIBI B 9KTONEPME, 1 TTPOLIECC Cer-
MEHTAL1H, PACIIPOCTPAHSSICH B 06J1aCTE IPYIM M GpIOLIKa 3apo/blila Tep-
MWUTAa, 3aBepIIAETCS BbIIETEHNeM OJMHHAIUATOTO OPIOLIHOTO CETMEHTA.
TocieIoBaTeNIBHOCTD BhIIENEHMST CETMEHTOB ITOUMHSETCS BAUSAHUAM
HeHTpa anddepeHUMaly, HO SKCIIEPUMEHTAILHEIE UCCIEN0BAHNS aMO-
pyoreHe3a LUMKanku Euscelis BHIABUIU GoJyee CIOXHYIO 3aBUCMMOCTD
(puc. 162). TlepelllHypoBbIBas SMLIO ITOII0JIaM Ha Pa3HBIX CTafUAX pa3Bu-
TV, HAUMHAsA C JENeHUH Co3peBaHys sIfLia M 3aKaH4YMBas KOHLIEHTpaLIEN
671aCTOEPMBI B TOJIOBHBIE JOJIM 3apOIBIIIA, YIAIOCh YCTAHOBUTD, YUTO CITO-
COBHOCTb 3aTHET0 U30JIATa K (POpMOOGPA30BaHUIO IIPUOBPETAETCS HE Cpa-
3y. B gifle, nepeTsHyTOM 10 Hayajla ApOoGJIeHMs, 3apOBILLIEBAs M10J10CKa
He 06pasyercst. OTHAKO CXOIHasl IPOLIEAYPa, POBEAEHHAs B KOHLIE Ip0o6-

Puc. 161. CerMenTanmsa 3apolbllieBoil IMOJOCKH TepMHTa:

] — 30Ha HapacTaHus; 2 — CTOMOIEeYM; 3 — aHTEHHBI; 4 — BepXHsa ryba; 5 — nepBoiit
CerMeHT 6pIOILKa; 6— NPOKTOReYM; J— VI — oCen0oBaTeILHOCTE CETMEHTAINM,
VIII — ronoBa 3apojslilia
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Puc. 162. Baanmonelicrame (axTopos nepexHero (a) u 3anmero (p) nomocos B
OKcnepuMenTax ¢ uukankow Fuscelis:

1 — parMeHT 3apobILa; 2 — 3apORBIL; 3 — CHMGHOHTH



JIEHU, TIPUBOIUT K (POPMUPOBAHMIO B ALE 3apOnbILEBOM ITOJOCKH, JIK~
weHHoM ronosel. Ilpu euie 6onee NO3AHMX BO3NSUCTBUSIX TAKOTO POLia B
3a[(HeM U30J1Te 06pa3yeTcs ITONHOLIEHHBIA, HO HECKOJIBKO YMEHbIIeH-
HBIY 3apOIBIILL

IpuBeneHHbIe pe3yJIETATHI PACXOISITCS C JAHHBIMU, TIONTYYEHHBIMH 11
CTpeK03bl Platycnemis, KOTOPbIE HENB34 0OBACHUTH TOJNBKO AEATENBHOC-
TBIO LIEHTPOB aKTHBALMH M TUPepeHUMALIUN.

VY muxanxu Euscelis Tipy U30JSILMM 3aHETO 1T0JTI0Ca Siila, OTMEYeHHO-
[0 IIPUCYTCTBUEM CUMOMOTUUECKMX OPraHU3MOB, HabrogaeTcs clenyio-
wee. Ecnu Takyio M30SIUMIO CO3MAI0T 10 Hayana JpoOleHMs, TO B [epe-
JIHEM U30J1sTe 06pasyeTcs (hparMeHT FOJIOBHOIO OTAENa 3apOIbILIEBOM M0~
JIOCKM; ey B ©oJiee ITO3IHME CPOKH, TO YKa3aHHBIH (PparMeHT IOTIOHSI -
ercs 1—2 cermerramu. [1py odopmiieHHU 61acTOAEPMBI NEPEIHUIA U30TIST
[IpHo6peTaeT CrIoCOOHOCTD K Pa3BUTHIO [TOTHOLIEHHOI'O 3apO/IbILIA.

Comocrapisis ClIOCOOHOCTH TNIEPEHEr0 U 3aTHEr0 M30JISITOB K POPMO-
00pa3’oBaHUIO, MOXHO ITPEATIONIOXHTE, YTO Pa3BUTUEC HOPMAJILHOM 3apo-
ABIIEBOM IOJIOCKU 00ECIIEYMBACTCS B3aUMOLSHCTBMEM (DaKTOPOB, HCXO-
JSIUIMX OT TEPEIHETO U 3aHEr0 IOMI0COB Aila. D10 NpeaIIoNoXeH e T10-
3BOJISIET OOBSICHUTD PE3YNILTAThl SKCIIEPUMEHTOB, B KOTOPBIX H30ISALIH
qacrel aiLa MpeaIecTBOBANO [TePEHECEHUE CHMOMOHTOB C OKpYKaKoIIei
MX TUTA3MO#t BO BIIepeAMIeKalyue YacT silua (cM. puc. 162).

DopMHPOBaHUE ITEPEBEPHYTHIX 32POHILIEBEIX [TONOCOK, 3epPKATBHO-
CUMMETPUYHBIX IYIUIMKALUI ¥ pparMEHTOB Pa3HOIO COCTaBa BCKPhUIO
B3auMoneicTBHe 060UX dakTOpoB B BoJiee HamAIHOM opme. OKazamocs,
YTO O Havyasla ApobsieHus GhakTop NepelHero Moawnca KOHTPOIUPYET 10
60 % [UIMHEL SIALIA M IPOJOJIKAET PACIIPOCTPAHSTRCS K 3aIHEMY ITOJIOCY B
xoze IpobneHyst. PaxTop 3amHero TOJI0Ca PACIIPOCTPAHSIETCH MeJIeHHEe:
K Hayajy Ipo6iieHUs 00JIACTb IPOSIBIICHUS €10 AeSITeIbHOCTH OrpaHMJIeHa
Jus 10 %.

TaxuM 06pazoM, dKCIIEPUMEHTATBLHBIE HAPYIIIEHUS SMOpHoreHe3a Liy-
KaJKH{ CBHAETENbCTBYIOT O JMHAMUYHOCTY OTHOLIEHHMI M O 3HAYMTENBHBIX
CITOCOBHOCTAX K peryaaumsM. [lpenronaras, 4to o61acTh pacnpocTpase-
HUA 06ouX GaKTOPOB 0 Hayasla IpOOIeHHS BapbUPYeT y Pa3HbIX BUIOB,
MOXHO OOBSICHUTE PE3YNBTATH MHOTUX 3KCIIEPUMEHTOB, BbITOTHEHHLIX
Ha JIpyrux 06beKTax: B YACTHOCTH, Y CTpeKo3bl Platycnemis — Gonee paH-
HUM pacrIpocTpaHeHueM pakTopa IepeJHero ooca, KOTOPhIH K Hayary
ITPOBENEHKA SKCIIEPUMEHTOB YX€e OXBaThIBACT BCe A0, B TakoM ciyyae
JEATENBHOCTD LHEHTPa aKTHBALMM MOXKHO CBECTH K IIPOSIRNIEHUIO aKTUBHO-
CTH TOJBKO OTHOI0 hakTOpa 33IHETO ITOMIOCA.

PaccMoTpyM opraHoreHess!, MPOMCXOIIIIME B 3apONBILIEBBIX JUCTKAX
1 3ayaTkax. O6Luee IIpeaCTaBIeH e O MIPUPOIE U TEHEATOTMM OTAEIbHbIX
TKaHe# ¥ OpraHoB HaCEKOMOTO [[aeT CXeMa, IpUBeJEHHAs Ha pUCYHKe 163.

ITponspoanbie Mesonepmpl. POPMUPYIOLLMECS COMUTHI CTPEKO3BI
Epiophlebia nipecTaBieHbl CKOIUIEHUSMU PaclpeieJIeHHbIX B OOUH CIOH
KJTeTOK Me3olepMel. X ocienyiouve AeseHus IIPUBOIST K 06pa3oBa-
HUIO IBYXCIIOMHBIX IUTACTHHOK, M [10JI0CTh, BOSHUKAIOLIAS IIPH MX pac-
LIEMIeHNH, CTAHOBUTCS ITOJIOCTRIO LenoMa (puc. 164). IIpu sToM BHe-
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Puc. 163. I'eHeanorus oTHeNbHBIX TKAHEH U OPraHoB Y HACEKOMbIX

IIHWIT CIOH, 33 CYET KIIETOK KOTOPOT'O pa3BUBAETC CKeJIETHAs, COMATH-
yeckasl, MycKyJIaTypa, Ha3BaH CJI0eM COMATHYECKOM Me30IepMBl, a BHYT-
PEHHUH, UCTIONB3YeMBbIit ISl 0OCITYy>XUBAHUS ¥ (HPOPMUPOBAHUSI BHYTPEH-
HUX, BUCLIEPATTEHBIX, OPTaHOB, — CIIOEM BUCLEPATBHON ME30IEPMEL.

['0J10BHOE CKOIUIEHYME Me30IePMBI IeJIUTCS Ha IBa YYacTKa: NepeIHuit
o6pasyeT mapHble LieJIOMBI BepXHeii I'yObl, 3aIHUA — LIeJIOMbl aHTEHH.
KpoMme 1ie;toMuyeckoit Me3onepMbl ¥ 3aJHET0 Kpast TPYAHbIX M YeTIOCTHBIX
CEerMEHTOB pa3BUBaeTCs MepBUYHAs MeIuallbHas Me3oaepMa. Bmecte co
BTOPUYHOM MeIUATBHON Me30IepMOit, 06pa3oBaHHOM KpasMHU COIVDKEH-
HBIX COMUTOB IPYOHBIX CETMEHTOB, OHA UCIIONB3YEeTCS UL CO3NaHUA re-
MOLIUTOB.

IMo3nHee BeHTPAIBHbIE CTEHKU PYIHBIX LIEJOMOB 3HAYUMTENLHO YTO-
IIAIOTCH, a JopCabHbIE CTAHOBATCS Bee 6osee ToHKUMU. HakoHel, oHK
Pa3pBIBAIOTCA, TIOJIOCTH LEJIOMOB U Tejla 06BeIUHSIIOTCS B CMELIAHHYIO
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Puc. 164. ®opMupoBanHe NeJOMOB B COMMTAX PASHBIX CErMEHTOR:

1— Me3onepMa; 2 — sKTofepMa; 3 — LestoM; 4 — Me3oiepMa ITpYAaTKa; 5 — KapauobnacT;
6 — I1OJ0BbIE KNECTKH

TIONIOCTh — MUKCOLIENb. B 3T0 Xe BpeMsl Lig/IOMbl BEpXHEH I'y0bl, pacrana-
SICh Ha OTHEbHEIE KJIETKH, YUACTBYIOT B 00pa30BaHU Y MyCKYIaTyphI JaH-
HOTO TIPUIATKA.

JopcanpHasg CTEHKa CaMoro KPYITHOro aHTEHHAILHOTO LeJIoMa BI1OC~
JIeICTBUY TTOCTABIAET KIETKH KMPOBOTO TEJIA, & BEHTpalbHAs CTEHKA 110~
3[Hee MpeobpasyeTcsa B a0pTy. BMecTe ¢ KieTkaMy MUHUATIOPHOTO I1pe~
MaHIMOYISIPHOTO 1IeJIoMa BTa CTeHKa YYaCTBYeT Talkoke B 00pa30BaHUM
MYCKYJIaTyphl CTOMOLEYMA.

Bompiras yacTs KIIETOK pacraaroLLUMXCs LEJTOMOB MakcWIT U MaH I -
6yn opMUpyeT YENIOCTHYIO MYCKYJIATYpY, TaK XKe KaK Y BeHTpalbHble
JIOITACTH LeJIOMOB HYDKHEM Ty0sl. WX nopcoiarepanbHbIe YacTH Hapsiay ©
COOTBETCTBYIOIIMMU YACTAMU LIETOMOB TPYIHBIX U TIEPBBIX OPIOLUHBIX
CEerMEHTOB CTAaHOBSITCS BUCIEPAUIEHON Me3onepMoit, obiexarotueif xer-
TOUHYIO Maccy ¥ YUYACTBYIOLIEH B 06pazoBaHUU XXMPOBOI'o TeNA.

IlesToMBI OPIOLIHAIX CETMEHTOB [I0JIbIIE OCTAIOTCS 3aMKHYTBIMY U T10-
MMMO BUCILIEPaTEHON MYCKYAATYphl 00pa3yioT XKUPOBOE TENIO U CKEJIETHYIO
MycKynaTypy. CIUIOLIHBIE COMUTHI AECATOTO U OMMHHANIATOTO CETMEHTOB
OprollKa YYacTBYIOT B GOPMUPOBAHUY CITMHHOIO COCYa JIMYUHKY CTpe-
KO3BI.

TIpu o6pacTaHuy XKeaTKa KIeTKH BUCLepalbHOM Me30AepMBl pa3HbIX
CErMEHTOB Tesla OOBeIUHSIOTCS B IBE IIPOJOJILHEIE JICHTHL. Pacronarasch
I10 BEHTPaJIbHOH TTOBEPXHOCTH MAcChI XeJTKa, 10 CTOPOHaM OT cpeaHen
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JMHWM TENIA, ST JIEHTBI TOAXOMST K CJIENbIM KOHLIAM CTOMOJEYMA U TIpo-
xTofeyma. Kpasi IEHT paspacTaioTcs, ¥ BCKOpe OHU OGJIEKAIOT XEITOK
GbOPMHUPYIOILIMMUCS TIPOSOIBHBIMU M KOJIBLIEBEIMU MBIIILIAMMU KUILIEYHU -
xa. Ha nopcomnarepanbHBIX KpasiX LEJOMOB CEABMOTO — AEBATOTO CerMEH-
TOB OpIOLUKa, B TOM MECTE, [JIe CJIOM BUCLIEPATBHOM ME30NEPMBI CMbIKAET-
Cs C COMaTHYECKOM, AN PepeHLIMPYIOTCS KPYITHBIE KIIETKU — KapI1o-
61acTsl. IToaXomst APYr K ApYry ¢ 06erx CTOPOH Tefa IpH 06pacTaHUM
XeJTKa, OHU GOPMUDYIOT CIIMHHOM COCY[, TIO3HEE COeIUHSIOLIMIACS ¢
a0pTOM.

UenrpaibHas quadparma, OTAENIOWAs SIUHEBPATBHbL CHHYC OT
OKOJIOKMIIEYHOTO, (POPMUPYETCA U3 COMATUIECKON ME30EPMBI IPYIHBIX
¥ OPIOLIHBIX CETMEHTOB, a JopcalibHast uadparMa — U3 KJIETOK COMaTH-
YECKOH ME30ePMBI, PACIIONIOKEHHBIX BOIM3U KapauoGiactos. Ilox nop-
CAIbHOM CTEHKOU LIEJIOMOB [ITOrO-1LECTOTO CEIMEHTOB GPIOLIKA pacIIona-
TalOTCsl TIEPBUYHBIE ITOJIOBBIE KIIETKU. Bo3HMKas pyu nuddepeHLMaLny
6J1aCTOIEPMBI Ha 3a/IHEM TIOJIIOCE SIMLA, OHY CBA3BIBAIOTCS C 3AMHUM KOH-
1IOM 3apOZbIIEBOM MOJIOCKU M BMECTE C Hell IIOrPY3KalOTCS B XKEITOK [TPU
6;1aCTOKMHE3aX. BrIoC/IeACTBUM OHU TPOHKKAIOT B L(EJIOMBI COOTBETCTBY-~
IOLIMX CETMEHTOB U BXOIAT B COCTAB IEHUTAIBHOTO IPEeGHS, 06pa30BaHHO-
IO BUCLEPATLHOM Me30JEPMOM TPEThero — ISTOro cerMeHToB. [lpu obpa-
CTaHMU XKEJITKa STOT IPeOGeHb COIMKAETCS CO CIIUHHBIM COCYIIOM U pasfie-
JISIETCA Ha 3aYaTOK ME30AEPMAIBHOM KaIICYJbl ¢ BKIIIOYSCHHBIMY B HEE I10-
JIOBBIMY KIIETKaMH 1 Ha 3a4YaTOK TEPMUHAIBHOTO (HMIIAMEHTA OBAPUOJILL.

ITpoussonusie axToepMbl. [1pi 060COBIEHUY COMUTOB B IPYIHBIX U
YEJIIOCTHBIX CEIMEHTAX [TPOUCXOASAT 3aMETHBIE U3MEHEHUS B SKTOEp-
MaJIbHOM JIMCTKE 3apOJBILLEBOM ITOJIOCKH. Y OCHOBaHU (OPMUPYIOLLIX-
CsI 3116Ch NIPHAATKOB (PUC. 165) pacrionaraeTcsi 30Ha MEAUAIBHOM SKTOAEp-
MBI, KOTOpas BCKOPE pacceKaeTCst CTPOro 110 CpeIHeH JIMHUM Tella HEPBHOM
Goposakoit. C 06eUX CTOPOH OT GOPO3AKY (POPMUPYIOTCS HEPBHbIE BAY-
KM — CerMeHTapHbIe CKOIUIEHMS KPYITHBIX KJIETOK — HelipobnacTto. Ha
ZHe HEpBHOM GOPO3/IKYU BBINENSAIOTCS GOJIee MENIKME HEMpPOBIIacThl MeIu-

o0

S

Puc. 165. Tuddepennnanns Mpou3BONHBIX 3KTOXEPMEL:

1 — aMHUOH; 2 — 9KTOepMa; 3 — Me30epMa; 4 — LIeToM; 5 — HelpoGnacTel; I—IV — rocnenosa-
TeJILHBIC CTAXUU
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allbHOTO HEPBHOTO TSXA. [Iponyuupyst MeIKYe TaHIIMO3HbIE KIETKH B
HallpaBIeHUH K niepudepun, MEXUaTbHbIe HEHPOOIACThI IPOTUBOIIOCTAB-
JI1I0TCH HelipoOnacTaM HEPBHBIX BAIUKOB, 00pa3yIOIIMX FaHIITHO3HELE
wietku. [Tocnemuue pacronaraloTcst B HallpaBleHuy K Me3oaepMe. ITo-
3[Hee, KOTAa HepBHEIE BAIMKY NTOKPBIBAIOTCA ClloeM HeluddepeHIpo-
BAHHEBIX KJIETOK SKTONEPMBI, B HUX OOHAPYKMUBAIOTCS MECTHBIE YTOJILIE-
HUS — 339aTKU TpeX YeTIOCTHBIX, TPeX IPYIHBIX U ONMHHANUATH OpIoL-
HEIX TaHITIHEB.

3aTeM IaHIIMY YeFOCTHBRIX CETMEHTOB CIUBAIOTCH B €AUHBLH ITOATIIO-
TOYHBIM HEPBHBIN y3€)], 4 TAHIIMY JeCATOr0 M OMMHHANLIATOrO CerMEHTOR
OprollIKa OOBbEIMHAIOTCS ¢ FaHIJIMEM JEBATOIO CEIMEHTA.

B (popMUpOBaHMH TOJIOBHOTO MO3Ia, COCTABJIEHHOI'O NIPOTOLEpe6py-
MOM, JAeHTOLEepe6pYMOM 1 TPUTOLIEPEOPYMOM, OOGHAPYXMBAETCS OIpele-
JIEHHOE CXOICTBO ¢ (pOpMHpOBaHUEM OPIOLIHON HEPBHOM LenoYKy. Tpu-
TOLIePeOPYM BOSHMKAET U3 ITaphl 3aYaTKOB, PacllOIOXEHHbIX ITO3aAU CTO-
MOJEYMa, ¥ SKTOOEPMANBHBIX KIIETOK, HAXONAIIUXCI MEXY 3a4aTKaMU.
JepTouepebpyM hopMupyeTcst U3 MapHbIX 3a4aTKOB, JIEXALUX BIIEpeIU
aHTEeHH, U HEKOTOPBIX KJIETOK CTOMOZEyMa. 3a4aTKY 3TUX OTAETOB IIpes-
CTaBNeHE! 5—6 Heltpotnactamu. PopMUPOBAHKE TIPOTOLIEPEOPYMa MPOUC-
XOIMT clIenyoLMM o6pazom. CHavana B 06J1acTy NIpeMaHIUOYISpPHOTO
CErMEHTA TIOSIBNSETCS HECKONBKO HefpobnacToB, U U3 06pazyeMbIX UMU
FaHTIMO3HBIX KIETOK 0(OpMIISIIOTCS TPU TIAph! [IPOTOLICPEOPANBHEIX IO~
nacreit. 3aTeM JarepanbHLIe IOTIACTH PA3IE/SIOTCS Ha TPH MACChI, OTBEYA-
IOIME 339aTKaM ONTHYECKHK TLTACTUHOK, U B K&XIOW M3 HUX BOZHHUKAIOT
TpymnIiel U3 3—5 Helipobiaacros. [[Be Apyrue N0macTH npotolepebpyMa
TaKKe BKJIIOYAIOT OTASTbHBIE IPYITIILI HeHPoDIacTOB, TIPOAYLIUDPYIOIUMX
TaHIIMO3HEIE KIETKH. BIIOCASACTBUY BCE 3TH 3a4aTKU OOBEIUHAIOTCS
JIpYT € IPYIOM B HAATTIOTOYHBIN raHTIUMA.

®opMrpOBAHIE CTOMATOTACTPUIECKOM HEPBHOM CUCTEMBI, B YACTHOCTU
(PpOHTANLHOTO TaHIUS, CBS3aHO C AOPCAILHOM CTEHKOM cTOMOMIEYMa, HO
B JanbHeeM oTa cBI3b yTpaunBaeTcs. Kak BISITYMBAHMS TUTIONEPMEL
hopMUpPYIOTCS TpaXeH, SHOLMTEL, TMHOYHbIE KENe3bl, a OT CETIOro KOHIA
IIpOKTOIEYMa 00Pa3yIOTCH NATBLEBUIHBIE BPACTAHUS MAIBITUTMEBBIX CO-
cyaoB. CroMozeyM yTpaguBaeT IOJCTUIAIONUIYIO ME3OAEPMY U, OKPYXKAasACh
TOHKOM MeMOpaHoH, nuddepeHIMpPYeTcs Ha ITOTKY, TUIIEBOI, 300 1
IIPOBEHTPHKYITyc. Ha KoHIIe cToMoneyMa, YIUparoLIerocs B MAcCy KeT-
Xa, OCTar0TCs KpYIHbIe HenuddepeHUMPOBaHHEIE KIETKM 3KTOXEPMEI —
TIepeIHUHA 3a4aTOK SIUTENHA cpeqHeH KUIUIKK. CXOOHBIE KIeTKU OCTAI0T-
C M Ha KOHLIE [TPOKTO/IEYMa B KaYeCTBe 3aHEro 3aYaTka SITUTeIUS Cpel-
Het KUIIKY.

ITpousBoansie 3HTOepMBL. B Ipoliecce asMGpuoreHesa rmepeIuuii 1 3a/-
HMI{ OTHEJB] CpeHEH KNUIKH Y IMIMHOK CTPeKo3 (POpMUPYIOTCS U3 COOT-
BETCTBYIOLMX 3KTOLEPMAIBHBIX 3a4aTKOB, U JIMIE CPeIUHHAS €€ YacThb
00pa3syeTcs U3 MUHOIO MCTOYHUKA, TOJLKO TIOC/e BEUTYTUIEHUS U3 SHIIa.
Ipu 3TOM BUTEJUIO(hATH, OCTABIIKMECS B XKENITKE, BRIXOISAT Ha ero nepude-
PHIO ¥ 06pa3yIoT ITOJ CIOEM BUCLIEPAILHON ME3OAEPMBI OTACNIBHEIE CKOIT-
JIeH KIEeToK (puc. 166). XKenTok pacrnamaercst Ha OTAeIbHbIE OJIOKH, K Y
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Puc. 166. ®opMupoBanue cpefuell KHIIKH M3 JKeNTOYHBIX KJIETOK
Y CTPeKOo3bl:

1 — XeNTOK; 2 — 3KTOfepMa; 3 — BHTOAEPMA; 4 — BUTELNOGArk; 5 — nepsud-
Hasl SHTOIEPMa; 6 — KUIIEYHMK; 7— 3MTUTENNM CpeaHeN KUIIKY; 4, 5 — cooT-
BETCTBEHHO NPOJOJIBHLIM U roepeyHbli cpessl; [— V] — rocnefoBaTesbHbIe
cTaguu

BBUTYTUISIOLIEMCS U3 SIHLA JMYMHKY MEeXy STUMU 610KaMu obpasyeTcs
TIPOCBET.

[Tpoucxoasiuue 3aTeM UHTCHCUBHEIE JEJIEHVSI KIIETOK ITepudepuyec-
KUX CKOTUIEHUH ITPUBOIAT K 0(POPMIIEHHUIO CILUIOLIHOTO SITUTENUS CPeaHEN
KUIIKY, KOTOPBIM, TAKUM 00pa3oM, UMeeT IBOVCTBEHHYIO IIPUPOLY: ero
TIepeaHsisl M 33HSs1 YacTU IIPOUCXOAST U3 3KTOLEPMEI, a CpelyHHast
YacTh — W3 BHTOAEPMBI, ITPEICTABIIEHHOM XeJITOYHBIMU KIeTKaMU — BU-
TejuiodaraMy.

OpnHaxo y 60s1ee MPUMUTUBHEIX ILIETMHOXBOCTOK 3KTOLEpMa He ITpU-
HMMaeT YYACTHUS B IIOCTPOSHUM CpeJIHe! KUIUKY, OHa 00pasyeTcs LIeIMKOM
3a CYET ITOTOMKOB BUTEJUIO(AroB. ¥ MHOTUX, 60Jiee COBEpILIEHHBIX Hace-
KOMBIX, HAIIPOTHB, BECh KUIIIEUHUK PA3BUBALTCS U3 SKTOAEPMBL. Y Mapa-
3UTUYECKOTO TIeperIoHYaTOKpELUIoro Prestwichia oH popMupyercst U3 pas-
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pocuierocs CToMoaeyma, a GyHKUMUM SHTONEPMbI OTPaHUYMBAIOTCS TIPU-
CYTCTBMEM B Macce XeJTKa [TOCTeIeHHO JereHepUPYIOILMX BUTE/IO(hAroB.
TaxuM 06pa3oM, B 3BOIOLUMOHHEIX [TPe0Gpa3oBaHUsSIX SMOPUOTeHE30B
HaCeKOMBIX IIPOUCXOAUT ITOCTETICHHOE 3aMElIIEHUE SHTOAEPMbI SKTOIEP-
MaJILHBIMUY 3a4aTKaMU KUIIEYHHKA.

CBoeoGpasye OpraHoTEeHe30B OIIpeIesIAeTCss KOHKPETHBIMU B3aMOOT-
HOIUEHUSIMU 32pOJBILIEBBIX JIMCTKOB APYT C APYTOM. OTO OTYETIHUBO IIPO-
SBIIETCS B 9KCIlepuMenTe (puc. 167). HanpuMep, Npu paspylieHu cpe-
JIMHHOM YacTy 3apOIbILUEBOM [TOJIOCKU, [TOYTH LIETMKOM IpeJCTaRISIOIEN
coboit Me3oaepMmy, (I)OpMPIpYIOU_(HﬁCH aMOpUOH 3natoriasku Chrysopa
0Ka3bIBaeTCs IMIIEHHBIM ME30AEPMATbHBIX OPIaHOB, XOTS ero SKTOAepMa
BrIofiHe IuddepeHpoBaHa. B 3xTogepMe pa3BUBaIOTCSl HEHPOGIACTEI,
0(OPMIISIOTCS TIPUAATKY U IPYIUE IPOU3BOIHBIE 3TOTO 3apOJBILIEBOTO
Jictka. OHY OTJIMYAKOTCS OT HOPMATBHEIX OoJiee MM MeHee OO PHBIMU
IedopMalUsIMU, MOPLIMHUCTOCTBIO U APYTUMMU edeKTaMu, 00YCIOBIEH-
HBIMH OTCYTCTBUEM ME30[epMaJIbHON OCHOBLI. I3 9TOro cienyer, 4To B
Ipolecce 0bpacTaHus XKeaTKa Me30[epMa UCITOIHSET POJib KapKaca s
GhOpMUPYIOLLEHCS SKTONEPMBI M 3KTOAEpMa CIIocoOHa caMonydbepeHIIu-
pOBaThCS B OTCYTCTBUE Me30AepMbl. OTCYTCTBHME ME30Ie PMAIEHOM OCHO-
BbI IIPOSIBIIAETCS. OCOOEHHO Pe3KO IpU (POPMUPOBAHUU MPUIATKOB, KOTO-
pEBIe HAITOMUHAIOT ITycThIe Yexibl. OfHaKo NMpy Gojiee BHUMATEIBHOM aHa-
Jii3e 1eeKTOB OOHAPYKMBAETCS, YTO POJIb ME30IEPMbI HE CBOIUTCS K

Puc. 167. B3anmonelicTBisl 9KTONepMBI (MHIAYKTOP) M Me30IepMbl (KOMIETeHTHAs
TKaHb) B OPraHOreHe3ax 3JIATOINA3KH. 3auepHeHhnvle obaacmu — YIaCTKH HOBPEXK-
HeHni:

1—sKrofiepMa; 2— Me3onepMa
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posu Kapkaca. B oTcyTcTBrE Me30epMBI ITPUIATKY He PACUIEHSIIOTCS, a
9KTOAEepMa, He 0OpacTtast XeNTOK, CMBIKAeTC TT0J HUM.

bBosiee orpaHUYeHHbIE IIOBPEXISHUS CPEINHHON IUTACTUHKM, HaTIpU-
Mep OAHOU €€ IOJIOBMHEL, IIPUBOIAT K YaCTUUHOMY HapyILeHUIO POpMU-
POBaHUS ME30LEPMbI, UTO CBUIETENILCTBYET 06 OTPAHUYEHHOCTH PETYIIs-
LIMOHHBIX CIIOCOOHOCTEH B IpeeNiaX Me30AepMaTBHOrO JIMCTKA. [1py 3ToM
Me3olepMaJlbHbIe KJIETKU, OCTABUIMECS HEIIOBPEXIEHHBIMU, pacIipocTpa-
HAYOTCS B JIaTEPaJIbHOM HallpaBIeHUHN IT0L SKTOAepMOM U nuddepeHLIu-
DYIOTCS KaK JlaTepallbHbIe [IPOU3BOIHEBIE ME30IEPMBI IaXKe B TOM CJIydae,
€CJIY OHU MPOUCXOJSAT U3 CePeIMHEI CPeIMHHOM TUTACTUHKU. DTO CBUIIE-
TEJILCTBYET O TOM, YTO CIIOCOOHOCTh K PaCIIpOCTPAHEHUIO I10]] SKTOAEPMOM
COXpaHseTCs B ME3OAEPME, HO XapakTep Au(depeHLIMAILIMY OTIPENeISIeTCs
TIOJIOKEHWMEM I10[L 3KTONEPMAILHBIM JTUCTKOM. Hampumep, eciu cpenuH-
HBIE KIIETKY ME30AEPMbI OKa3bIBAIOTCS BOIU3U JIaTEPALHOTO Kpast 9KTO-
JIEPMBI, TO OHM 00pa3yIOT He CPEAMHHBINA Me30JePMATBHBIA TSDK, Kak NPy
HOPMaJIBHOM Pa3BUTUM SMOPUOHA, & Ero KapaAroOiacThl.

BnugHue skronepMbl Ha 1uGdepeHIMALIMIO ME30ePMBI IIPOSIBISETCS
TaKKe IIpY pa3pylLUEeHUM JIaTepaIbHBIX IUTACTMHOK 3apOIbILIeBOl IToJI0C-
KU1, KOTOPBIE NIPEICTaBISIOT cO00H skToaepMy. Ilpu paspyleHry onHou
Y3 JaTepasibHbIX IUIACTUHOK KIETKM ME30AEePMBI COXPaHAIOT CITOCOOHOCTh
nepeMelaThbcs B JlaTepallbHOM HaIlpaBleHU M, HO He muddepeHIIupyoTCs
U BCKOpE JereHepupytoT. bojee orpaHMueHHOe MOBpeXIeHUE JIaTepalb-
HOM IUTACTUHKY IIPUBOJIUT K TOMY, UTO Me30AepMa 0(hopMIIIETCS B YMEHE-
UIEHHBIA LIEIOMUYECKUH ITy3BIpeK, HECMOTPS Ha TO YTO YHCJIO ee KIETOK
ocraercs ITpexXHUM. [Tpy OBpeXXIeHMM JaTepalbHOTO Kpast IULTACTUHKY He
PasBUBAaIOTCA JlaTepaJIbHbIE IPOU3BOJHBIE ME30IECPMbI — KapAUOOIACTEI, a
TIpY PaspyILIEHUM MEIUATBbHOIO Kpasi — MOV aIbHbIE IIPOU3BOIHEIE ME30-
nepMbl. CremoBaTebHO, 9KTOAEpMa HACEKOMBIX OIpenessieT popmoodpa-
30BaHUE B Me30JepMe, a He Hao00POT, KaK y aMPUOUit ¥ ApyTHX IT03BO-
HOYHBIX XXMBOTHBIX.

ITocTsMOpuoBanbHoe passutue. [Iepexon K caMOCTOSITEIBHOMY CYIle-
CTBOBaHUIO OOBIYHO HAYMHAETCS C BEIXOAOM U3 sifia JMauHKY [ BospacTa.
IIponoickast pa3sBUBATLCS, OHA Yepe3 HECKOJIbKO JHEN TUHSET Ha JTUYMHKY
11, 3ateM — Ha muyrHKy 111 BospacTa M HAKOHELI JIOCE HECKOIBKIX JUHEK
Y IIpeBpaLleHUA TOCTUraeT COCTOSHUS UMAro.

OIHaKO M3peaKa IIPOoLECChl TOCTIMOPUOHAILHOIO Pa3BUTHUS 3aMETHO
COKpaILAIOTCs. BeuTyTUIsIomIasicst U3 stifiia TMIuHKa Myxu Hylemya cpa3sy
NIPUCTYIIaeT K IMHbKE, a TUIUHKA MyXu 1ermitoxenia — K OKYKIMBAHUIO.
Takum obpa3oM, 60IbLIAA YaCTh OHTOICHE3a TUX IBYKPBUILIX [IPOXOIUT
IIOJ 32U TOM SIMLIEBBIX 000JI0UeK, Y CTAIUU Pa3BUTHS, BELYIILE Y IPYIUX
OJIM3KMX BUOOB CBOOOIHOE CyILIECTBOBaHUE, CTAHOBSITCS CTAAUSIMU AMO-
puoreHesa. B peaynpTare TaKoro poga SMOpUOHU3aUMU Pa3BUTHS BBIXO-
JSIUMMA U3 a2 OpraHu3M CTaHOBUTCS 60siee CHOPMUPOBAHHBIM U IIPU-
CITOCOGIEHHBIM K CAMOCTOSITENIbHOM XU3HU. CxOQHbIe TEHASHUMHU IIpe0d-
pa3’0BaHUs OHTOTeHE3a HEPENKy ¥ OGUTATeNel Iellep — TPOIJIOOGUOHTOB U
Y BUIOB, CYIIECTBYIOLUMX B CYPOBBIX YCIOBUSIX BEICOKMX LUIMPOT M TOPHBIX
paitoHOB. BripoueM, HEKOTOPEIE 113 HUX Pa3MHOXAIOTCS XXMBOPOXKIEHUEM,
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UCXONTHBIE (POPMBI KOTOPOT'O MIPOSIBISIIOTCS B BUJIE (DaKyIbTATUBHOIO Sii-
LexxuBopoxneHus. Hanpumep, y xkykos pona Chrysomela pa3BuTHE 5MG-
PYOHAa MOXET HauaThCS B OBAPUOIAX TMUHUKA U U3 OTKIIAALIBAEMBIX CaM-
KO ST BCKOPE BBIXOIAT CROPMUPOBAHHBIE TUIUHKU. [1py HeKxoTOpOH
3a0epKKe OBYJIAIMY IMIMHKA BEUTYILISIETCS U3 SIHLA elle B HelpaX Mare-
PUHCKOI'O OpraHM3Ma M JIMILE ITOC/Ie 3TOTO BRIXOIUT Ha cBeT. Hepeako
IaHHOMY SAMIEKUBOPOXIEHHIO COIYTCTBYIOT PEAYKIIMSI XOPUOHA M CO-
KpaIeHME 3a1acoB XKeJITKa, 3aMeIaeMOTo CEKPETOM IIPUAATOYHBIX XKeJe3
CAMKM.

[Ipu aneHoTpOPHUUECKOM KUBOPOXICHUM MYX LIele U KPOBOCOCOK
SO COXPAHSET XOPYIOH U KEJITOK, HO BBEUTYIUISIOLIASCS JIMUMHKA OCTAET-
cst B Tenie Matepy 1o 111 Bospacra. [Turtasick cekpeToM, oHa Bckope rocie
POXIEHUS OKYKIMBAETCS. Y MHOTHX TJIEH, CEHOEOB U TeMUMepU (pop-
MUpYyeTCs TICeBNOIIALEHTa, TPOBOASILAS [TUTATEIbHEIE BEIECTBA K JIU-
UIEHHBIM XOPUOHA U XKENTKa SiaM. ¥ neforeHeTHYECKUX raUlIALL ¥ Bee-
POKPBUIBIX OTMEYEHO MeMOLENILHOE XKUBOPOXIEHHUE: (POPMUPYIOLLIMECH
A MPOHUKAIOT B ITOJIOCTH TeNla, U, MCITONB3YSI TKAHK M reMOIUMdy cBo-
el MaTepy, pa3sBUBAIOTCS IMYMHKU, KOTOPBIE ITOC/TE THOEIM MaTepy Tepe-
XOIAT K CaMOCTOATEIbHOMY CYLIECTBOBAHUIO.

KvBOpOXIEHNE, KaK U SMOPUOHU3AIIUS Pa3BUTYSI, COIEHCTBYET OCBO-
€HMIO HOBBIX Cpell OBUTAHMA, ¥ OCHOBHOE Pa3IMYie MEXIY 3TUMMU Ipo-
L[eCCaMU COCTOUT B TOM, GOPMUPYET JIX CaMKa JXEJITOK YUTH BLIKAPMIIUBAET
CBOHMX MTOTOMKOB HEITOCPEACTBEHHO reMoNMMdoit. OCHOBY MOCTIMBPUO-
HaJIbHOTO Pa3BUTUS HACEKOMBIX COCTABIIAET POCT, IIEPUOAUUECKY TIPEPhI-
BaeMBbIit B KaXI0M Bospacre. Ero nepuogryHoCTh 06YCIOBIIEHa KeCTKOC-
TBIO KYTUKYIJIBI, TIOZ TIOKPOBOM KOTOPOH (DOPMUPYIOLLIEECs HAaCEKOMOE He
CIMOCOOHO K YBETUYEHHNIO 00BEeMa U IVHEMHBIX pasMepoB Texa. OqHaKo
€ro Macca BO3pacTaeT OTHOCHTEILHO HENPEPLIBHO, U JIUILIL COPACHIBAHNE
TIOKPOBOB B NNEPMO/ JINHBKU MTO3BOJISIET HACEKOMOMY YBEJIHUMBATLCS B
pasMepax.

HcxonHas neproaMaHOCTh POCTa, CBOMCTBEHHAS KONBYATHIM YEPBSIM,
MPEAONpPEaeISeTCs NePHOIMYHBIM HapalllMBAaHUEM HOBBIX CErMEHTOB Tela
B ITOCT3SMOPUOHAbHBIH TIEPUOJ. DTO SBIEHME, HA3BAHHOE aHaMOP(O30M,
COXPaHAETCSA Y MHOTOHOXEK U GECCSKKOBBIX B BECbMa OTpaHUYEHHOM cTe-
TIeHW. BHUTYTUIZACH U3 SiLa ¢ 9-CETMEHTHBIM GPIOIIKOM, IMIUHKA C KaXK-
JOH JIMHBKOM NOGABIAET I10 ONHOMY CETMEHTY U Yepe3 TPU JIMHLKM 3aBep-
aeT aHaMopgo3 yxe ¢ 12 cerMeHTaMu B GPIOIIHOM OTIeNe. DIacTUY-
HOCTb JTOKPOBOB MHOTUX JIMYMHOK He IPENITCTBYET POCTY, U, OUEBUIHO,
€ro IEPUONMYHOCTD CBS3BIBASTCS He C MCXOXHOM XECTKOCTBIO KYTUKYJIbI,
a C NEPUOIMYHOCTHIO aHaMop(03a. ONHAKO XKeCTKYE ITOKPOBBI 60JIee co-
BEPIUEHHBIX HACEKOMBIX MpPENeNbHO OrPaHNYMBAIOT POCT B MHTEPBAJIAX
MEXNIy TUHBbKaMH, YTO HAULIO BeIpaKeHUE B SMIIMPUUESCKHUX ITpaBMIIax
Haitapa v [pxu6pama.

Cy1HOCTE TIepBOro Npapiia 3aKTI0YaeTes B cieayomeM. Hampimep,
YBENMHYEHNE INHEHHEIX pa3MepOB I'OJIOBHOM KaICYIIbI IYCeHU 6a60yeK
BbIpaskaeTcst popmynoit x/y = const, uto coctasister 1,2—1,4. ITpu sTom
X — IIAHHBIE U3MEPEHUH B OIpe/ie/leHHOM BO3pacTe, ¥ — JaHHbIE U3Mepe-
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HHUI B CledylolleM Bo3pacTe. B norapuehMuyecKmx KoopIuHaTax 3TUM
M3MEHEHMSAM COOTBETCTBYIOT IPSAMBIE, HAKIIOH KOTOPBIX OTpaXaeT MHTeH-
CHUBHOCTH POCTA.

Bropoe npasuito, 0CHOBaHHOE Ha U3MEPEHUSIX PACTYILIErO 60roMosa
Sphrodomantis, 6oJlee KOHKPETHO. Y JBOSHME MACChI B KAXKIOM BO3pACTe
MPOSIBASETCS B YBEJIMIEHUY JIMHEMHBIX pasMepoB HaCEKOMOTI0 ITpONOpLM-

OHAIBHO OTHOLICHUIO x/y=4/3/2 =1,26. TIpUMEHEHVE BEIVCIEHHBIX KOH-
CTaHT OrPaHNYMBAETCA HEMHOTOUMCIEHHBIMU TIPUMEPAMU TAPMOHMYECKO-
ro (M30MeTPUYECKOro) pocta. OIHAKO POCT MHOTHX YacTel Tejla cylie-
CTBCHHO HEPABHOMEDEH, YTO ITOKA3aHO Ha pUCYHKe 168.

Trnbl OCT3MOPHOHATLHOTO PA3BUTHA HACEKOMBIX. MICIILITEIBAS TIEpHO-
IYeCKre IMHBKMU, B KOTOPBIX (Da3a alloNu3Kca XapaKTepU3yeT Nepexo OT
OJHOTO BO3PACTA K APYTOMY, HACEKOMBIE BBIPACTAIOT BO MHOIME COTHH U
TBICSTYM pa3. Haubosnee IIpUMUTUBHBIE U3 HUX, TIPONOJIKAS JIUHSITE C HOC-
TIDKEHUMEM TI0JIOBOY 3pENIOCTH, HE UMEIOT (PUKCHMPOBAHHOTO Y¥C/ia BO3pac-
ToB. Harpumep, y mwetunoxsoctku Thermobia domestica L. oTMeueHo 1o
60 TMHEK, M TIOCTENEHHOCTH II0CTOMOPUOHANBHOTO PA3BUTHS COOTBET-
CTBYIOT BECbMA OTpaHMYEHHbIe [Ipeobpa3oBaHMs OT BO3PACTA K BO3DACTY.
WX paxe WHOIJa MMEHYIOT pa3BUBAIOLIMMUCH 6e3 IpeBpallleHUs
(Ametabola), HO Bce Xe Mpy HoJlee BHUMATEILHOM aHANTH3E MOXHO BUIETh
PasIMYMs MEXAY MOJIOABIMU U 60JIee B3POCIBIMU O0COBIMU. B yacTHOCTH,
BBUTYTIIAIOLUMECS U3 ANXUA IMIMHKH, TUTAIOLIMECS OCTATKAMU 3MODPHO-
HAJIBHOI'O XKENTKA, UMEIOT HepacwIeHEeHHbIE Ha FOJIEHb U JTAIIKY HOTH, He-
BosbILIoe YUCNO (DACETOK I3, WICHMKOB AHTEHH U XBOCTOBLIX HUTeil. [To
Mepe pa3sBUTHA OHU NIPUOOPETAIOT IIPU3HAKK GOoJIee BIpOCTBIX hOPM: Xa-
PAKTEpHBIE YELIYHKH Ha TeJle ITOTIONHSIOT Habophl WIEHNKOB U (DACETOK U
B KOHIIE KOHIOB HAapyXKHbIE TOJOBLIE
npuaatky (puc. 169). 20¢

¥ KpBITaThIX HACEKOMBIX ITOCTIMOPU-
OHAJIBHBIE TIPEOOPA3OBAHUS BRIPAKEHBI
pesve. [losiBneHMe 3a4aTKOB KPLUIHEB
IpeobpaxaeT 06JIMK pa3BHBAIOLIETOCs
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30—35) Bo3pacToB. BeutyIuisiouiecs 13
VX SIAL TUYMHKY UMEIOT BechMa OTaa-
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Puc. 169. Tunnl nocraMbpHoHaNsHOro pasBuTHA HaceKombix (mo Gillot, 1980,
¢ H3MEHEeHMAMH)

PCAHOM JIMHBKY IIpeBpalliatolieecs: B UMaro. [1o-BumuMomy, 1 IOAEHKH, U
e TUHOXBOCTKM COXPaHUIIM [0 HAUKMX JHEH YepThl IMEHHO TOI'O THUIIA
PA3BUTHSL, KOTOPBII OTIIMYAJl MCKOTIaeMBIX ITPEAKOB Y TIOCIYKUI O6LIe
OCHOBOM 151 OPMUPOBAHMS [TOJTHOTO Y HETIOJIHOTO IPEBPALIEHUS COBpE-
MEHHBIX HACEKOMBIX.

TurmmyHOoe HeroIHoe MpeBpallieHue, CBOXCTBEHHOE TapakKaHaM, Tpsi-
MOKPBIIBIM, KJIOIIaM M MHOIUM JOPYTMM HACEKOMBIM TIpYIIIBI
Hemimetabola, oTiuyaeTcst COKpalieHHbIM U GUKCUPOBAHHBIM YUCIOM
JIMHEK M SIBHBIM CXOICTBOM BBUIYIUISIOLLErOCs U3 SIHIAa OpraHM3Ma co
B3pOCJIoi popMoit. Pasmmaus Mexay HUMU TOJIBKO B pasMepax, HepasBu-
TOCTHU I'eHUTaJIMH Y KPBUIbEB Y HEKOTOPBIX IPYTUX, MEHee 3aMeTHBIX ITpHU-
snakax. ITpeo6pa3oBaHus, UCTIBITEIBAEMBIE IO XOIY PA3BUTHSI, OTpaHUYE-
HbI U OOBIYHO He COIIPOBOXKIAIOTCS CKOJBKO-HUOYIL Pe3KUMU U3MEHEHH -
SIMM O6pasa XU3HU, ITOBaAOK U ITHILEBOM CIIELMATN3ALM.

[ToytHOE NpeBpallieHue, XapaKTepHoe IS XXYKOB, 6a60YeK, MyX U Ipy-
rMx rpeacTasureneit rpymnsl Holometabola, oTiMyaeTcs pe3KUMU Ipeo6-
pasOBaHMSIMU OPTraHU3aMK K 06pa3a XU3HU JIUYMHKY. VICITbITaB CpaBHM-
TeJIbHO HeBOJIbLIOE YHUCIO IMHEK M HAKOIIUB JOCTATOYHEIE PE3EPBLI, OHA
okyxutuBaeTtcs. Kykonka He pearvpyeT Ha BHELIHME Pa3fpaXuUTeIu 1 o6-
JleueHa TOJICTBIM CII0eM ITOKPOBOB; Ha 3Toi ¢aze pa3BUTUS ITPOMUCXOIAT
CaMbl€ CYLUECTBEHHbIE U3MEHEHUS. ECITU BCKPBITH 060J10MKY KYKOJIKH, TO
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IO Hell He BUIHO HY I'YCeHULB!, HY 6a60uKu. [Tox 060T0UKON HAXOIUTCS
JIMIb TYCTast GENOBATAS XMAKOCTD C IUIABAKOILIMMU OGPBIBKAMU TKAHEH 1
KIieTKaMu-arouuramu. JIMib HepBHAS LEMouKa M CITAHHOM KpOBEHOC-
HBIH COCYI OCTAIOTCA HepaspyLIeHHBIMH. TIpY 5TOM U3 CKOTUTEHMH MeTh-
JaHILMX KIIETOK, KOTOPBIE HAXOMMIIMCE TTOI KOXEM, PasBUBAIOTCS OPTaHbl
6abouxu.

HaxoHel, HacTyIaeT MIrHOBEHMe, IIOATOTOBIEHHOE Beeil TIpeLIeCcTRY-
IOMIEH XUSHBIO JIMYMHKY: IIKYpPKa KYKOIKM JIOIAETCS, U U3 obpasyro-
LUEHCA LI ITOSBIISTIOTCS CHavasla CITMHKA 1 TOJI0BA, & 3aTeM HOTH, Kpbi-
Jibst ¥ Gprourko 6adouxu. ITon naBlIeHYEeM HarHeTaeMo reMonauM@sl 1
BO3yXa CMODINEHHEIE YeXIIbl PACTIPABIIAIOTCS B YIIPYTHE IPKUE KPBUIbS.
Takum 06pasoM, coBepIIMIIOCH IpeBpallieHUe B 6aBOUKY — CyLLEeCTBO, ad-
COJIXOTHO HEITOXOXee Ha KYKOJIKY U T'YCEHHLLY.

[IpoTHBOIIOCTaBIEHYE UCXOMHO TIPUMUTHBHOTO, TIONHOIO ¥ HETTOTHOTO
TNPEBPALLEHU HE UCUEPITBIBAET Pa3HOOOPA3HUS TUIIOB PA3BUTHS HACEKO-
MbIX. He ¢cTpemsich onucaTh Bce BO3MOXHBIE BAPUAHTH, OTMETHM SBHbIE
YEpTHI MTOTHOTO NPEBPALIECHHUS Y TPUIICOB, GEJIOKPBLUIOK K CAMIIOB YepBe-
OB, PasBUBABLUMECS HA OCHOBE TUIIMYHOIO HEITOIHOTO ITpeBpalLieH .
3/1eCh pasIMuusl PaHHUX M KOHEYHBIX CTafil ONPeesiioTCs KpaitHUM
YIPOLICHNUEM OpraHM3alM |, COYETAIOLMMCS C BHIPAOOTKOM CPEICTB ITac-
CHBHOM 3aLUTHI Y BEAYIIMX IPUKPEIUIEHHOE CYILIECTBOBAHME HEOIOBO3-
penbix ocobeit. Tepsst BeAKoe CXOICTBO ¢ ITOMBIDKHBIMM KPBUIATHIMYU MMa-
[0, OHM BBIHYXX/IEHBI [TPEOGPA30BEIBATLCS B IIPOLIECCE PAZBUTHS U [IPUOG-
PETA}OT HEKOTOPOE NoJobue Pasbl KYKOIKHY.

TunmuHoe nosnHoe npespamexue (Holometabola) hopMupyercst He U3
HETIOJIHOTO, a U3 IPUMUTUBHOIO MCXOIHOIO COCTOSTHUA. Ero npupoay u
COOTHOLIEHHE CTafuil 1 (a3 ¢ HeTOMHbIM IpeBpauteHuem (Hemimetabola)
MOXHO ITOSICHUTb CXeMOU, MoKasaHHOH Ha pucyHke 170. [IpuBeneHHas
30€Ch TPAKTOBKA COOTBETCTBYET IMOPUOHU3ALIUU PAHHIX CTAUIA, KOTO-
phie y IPUMUTUBHBIX (POPM BEAYT CBOBOIHOE CYLIECTBORAHME.

loaroe npeBpatyerue Henoaroe npeBpawerue
O—Ly—Ly=Ls—P~T¢ U O-Ny =Ny =Ny~
O—(I)=Ly=c.~Lyy =Ny =...=Nyy—T §~1¢

lMoumumuBreild mun npeBpawenus

Puc. 170. CoorHomenne pasHbiX THIOB HOCTIMOPHOHAILHOLO
PasBHTHSA HACEKOMBIX:

O — 1ii110; / — 3MOPUOHUINPOBAHHAS THUMHKA; L — Lo — THIMHKH [—X
BO3pacToB; Ni— N,y — HuMps! [—X BospacToB; P — kykonka; / — uMmaro
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CxoncTBo MoJIofibix ocobeit Hemimetabola ¢ yuMaro cyiecTBEHHO 00-
JIeryaeT uX oIlpelesieHue M Knaccupukauuio. XKesast MogUepKHYTh 3TO
CXOJICTBO, MX YaCTO UMEHYIOT He TMUMHKAMU, a HuUMdamu. OfHAKO IpU
CMEHe Cpejl 0OWTAHMS, HAIIPUMED, Y BECHSHOK YUIM CTPEKO3 pa3BHBaIOLLIM -
ecs B Boe HUMOBI BCe XKe MaJIo TIOXOXU Ha B3POCIIbIX 0COGEH.

TpaxeitHbie XaGpbl K JpyTrHe IPUCIIOCOOIEHUS JUIS TIOABOAHOIO CYILE-
CTBOBaHUS MPUIAIOT UX OBJIMKY 3HAYUTEIBHOE cBoeoOpasue. [Tokunas
BOIHYIO Cpey HEMOCPEeACTBEHHO IIepell OKPbUIEHUEM, OHU YTpauuBaroT
STH HEHY>KHBIE B HA3¢MHBIX YCJIOBYSX ITPUCIIOCOONEHMS U 3aMETHO IIpe-

Puc. 171. Paznauunble THOBI JHYHHOK HACEKOMbIX (IO PA3HBIM aBTOpPaM)
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06pasyroTcs. UMeHHO 1oaToMy HUMG aMPUOMOTUYECKUX HACEKOMBIX
MHOIA Has3bIBaloT HasgnaMu. HarroMuMM, 4yTo HUM®MEI 6EJT0KPBUIOK U Yep-
BELIOB UCIBITEIBAIOT CTONb DIIyOOKYIO CIIELUATU3aLMI0, YTO TEPSIOT CXOLI-
CTBO C MMaro U Jaxke yTpaduBaiOT HEKOTOpbIE IIPU3HAKM Kilacca HaCceKo-
MBIX.

Hnsa nrauHok oTaena Holometabola HECXOACTBO € MMaro SIBIAeTCS
MPaBWJIOM; UX KiTacCU(DUKaLIMS YaCTO UCKYCCTBEHHA U YCIIOBHA. XWUIHEE
JIMYMHKHY HEKOTOPBIX XKYKOB, CETYATOKPBUTBIX M PYUEMHIIKOB C IIPOrHAaTH~
YeCKOM roJIOBOM M XOPOUIO Pa3sBUTHIMU IPYIHBIMHY Horamu (puc. 171) Ha-
3BIBAIOTCSI KAMITONEOMIHBIMY U3-32 HEKOTOPOTO CXONCTBA C IIpefCTaBUTE-
JaMu pona Campodea w3 otpsina Diplura.

BIM3KuX 110 BHEUIHEMY BUIY TMYMHOK XYKOB-Xyxeul (Carabidae),
OTJIMYAIOILIMXCS, OHAKO, 6ojlee KOPOTKMMM HOXKaMU, UMEHYIOT Kapabo-
UIOHBIMU, a YIIPYTUX U XKECTKUX TMYMHOK XXyKoB-11enKyHOB (Elateridae) u
KykoB-yepHoTenoK (Tenebrionidae) — cOOTBETCTBEHHO IIPOBOJIOYHMKA~
MM M JIOKHOITPOBOJIOUHMKAMM.

I'yceHUUbI MHOTUX 6aG0oueK, TOXKHOTYCEHUUB] ITMIMIIBILMKOB ¥ CKOP-
[IMOHOBBIX MYX, 06afaiolMe KpOME TPYIHBIX HOT JIOXHOHOXKAaMU Ha
GPIOLIKE, COCTABJIIIOT IPYIIITY 3PYKOUIHBIX (eruca — IyCeHULa) TMIUHOK.

JINYUMHKY HEKOTOPBIX TIEPEIIOHYATOKPBUIBIX, XXYKOB-IOJITOHOCUKOB,
6JI0X ¥ IBYKPBUIBIX, TMIUEHHBIE DA3BUTHIX KOHEUHOCTEN, a MHOIA M 060-
co6JIeHHOM FOJOBBI, HAa3bIBAIOTCS YepBEOOpasHbIMM.

B elue Gonpleil Mepe BUTIOU3MEHEHEB! IMUMHKY Hae3MHUKOB-sIALIee-
[IOB, Pa3BUBAIOLIMXCS B XKEJITKe SUL| U30paHHBIX caMKoi xo3sgeB. Tepsia
CBOMCTBEHHBII HACEKOMBIM OOIMK, OHM HECKOBKO HATIOMMHAIOT HU3LLX
pakoo6pasHbIx (por Cyclops) M UMEHYIOTCS LIMKIIOTIOMIHBIMH.

da3a KyKoukH u MeTamopgo3. He MeHee yciIoBHa U KitaccudukaLysa
xykxonok Holometabola. IIpenHasHayeHHas A IepeCTPOMKI OpraHM3Ma
JIMYVMHKY, 3Ta ¢da3a pa3BUTHS BEIpaXeHa ¢ TeM OOJIbILEN OlpeaeIeHHOC-
TBIO, YeM IVIyG3Ke MCIIBIThIBaeMbIe TIpeobpazoBaHus. B ucxoqHoM cocTos-
HVM, HaITpUMep, Y OTHOCUTEJIEHO IIPYMUTMBHBIX PYYEHHUKOB M BOOHBIX
CEeTYaTOKPBUIBIX KYKOJIKa COXpaHsSeT HEKOTOPYIO IMOIBUXHOCTD, HO HE
CIIOCOOHA K NpueMy IMLuM. IIpunaTku, cBo6OAHO Iprierarnnye K Teiy,
OTJIMYAIOT KYKOJIOK 3TOT'O TUITA — CBODOIHBIX — OT KYKOJIOK ITOKPBITHIX,
CBOMCTBEHHBIX, HarlpuMep, 6aboukam (puc. 172). TTocreqHue MMErOT cra-
SIHHBIE C TeJIOM NIPUIATKY U ITOJTHOCTHIO HEeMOABKCKHEL. Hepenko oHu 06-
NeYeHbl KOKOHOM MM 4eXTMKOM. KyKOIKM BBICIINX MyX OTHOCATCA K
CBOOOMHBIM, HO 3aKJIFOYEHEI B GOYOHKOBUAHBIH ITyTIapui — He COpOLUEH-
HYIO paHee ¥ OTBEpIEBIUYIO IKYPKY JIMIMHKH ITOCTIEAHEr0 Bo3pacTa.

Oco6eHHO MIyGoKue Ipeobpa3oBaHys UCIILITHIBAIOT B hase KYKOJIKH
BBICLLIVE JIBYKPBUIBIE, TePETOHYATOKPbUTbIE, 6a60uKy M XXyKH. B mpouec-
ce TMCTOJUTAYECKOro (IMCTOM3 — PacTBOPEHME TKaHel) MeTamopdosa
pa3pyIIAlOTCst KULIEYHMK, TUTIOAEepMa, XKHUPOBOE TENI0 ¥ MYCKYJIaTypa Jiu-
yuHKy. [McTonn3 BKIoYaeT GarouuTos, TMoLuTo3 ¥ aBtosus. [Ipu daro-
LIATO3€ KIETKH reMOTMMMPBI — TeMOLIMTH — IPOHMKAIOT B JIOAJIeXalIe
pacriagy TKaHU Y, 3aXBaThIBAasI ICEBAOIIONVMAMU UX HparMeHThI, paciier-
JISTIOT B CBOEH UTOILIasMe. Hapsiny ¢ 3TUM TeMOLIMTHI BBIAEIAIOT dep-
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Puc. 172. Tunel KYKOJOK HACEKOMBIX (0 PasHbIM aBTOpPaM)

MEHTBI ¥ CIIOCOOCTBYIOT BHEKJIETOUHOMY IIepeBAPMBaHMIO TKaHE! JINYMH-
KU, WIX TMOLMTO3Y. B TO e BpeMs IIPOMCXOOUT aBTOJIU3, WM caMoriepe-
BapUBaHUE TKaHEM.

OGpa30BaBLIMECS IIPU JTMOLIMTO3E U aBTOJIM3E IIPOMYKTHI pacnana, Tak
e KaK Y OTHeNbHble hparMeHThl TKaHEH, YCBAMBAIOTCA TeMOLIMTAMU 1
Da3HOCATCS. UMM T10 BceMy Telty. lojiararor, 4To y BBICUIMX ABYKPHUIBIX B
IIpoliecce MMCTOIM3a IIpeobiafaeT GarouuTos, a y 6aboyex, KOMapoB U
3KYKOB — aBTOJIM3.

M CTOUHMKOM IDIACTUYECKUX BELIECTB LISl 00pa30BaHKs HOBBIX Opra-
HOB ¥ TKaHe#, WY ISl TUCTOreHe3a, ClIyKaT IIPONLYKTHI pacraja, pa3Ho-
CUMBIE TeMOLIMTaMy. FI3 reMOLIMTOB OHU I1ePEXOAST K CKOIUIEHUSAM He-
IuddepeHIMPOBaHHBIX SKTOAEPMAIBHBIX KIIETOK—HUMarMHaIbHBIM JUC-
KaM, KOTOpbIe HAYMHAIOT MHTEHCUBHO PacTy Y JAIOT Hayallo OpraHaM
B3pOCNIOro HaceKoMoro. MiMaruHaibsHele Iucku (puc. 173)
060COBISIOTCS B TeUEHUE XU3HM JTMUYUHOK, & Y BBICILNX
JBYKPBUIBIX — Ha CTanusix aMOGpuoreHesa. [lo rnepexona B
a3y KyKOJNKY MMardHAJIbHbIE TUCKU COXPAHSIOTCSI OTHO-
CUTEJILHO HEM3MEHHBIMM, HO C HAaCTYIUIEHUEM METaMopdo3a
HaYMHAIOT YCWIEHHO pacTU U BIBOPAYMBAIOTCS 110, KYTH-
KYJTy KYKOJIKY KaK GOPMUPYIOLIMECS HOTH, aHTEHHB!, KPbI-
JIbsI ¥ IIOJIOBBIE NIPUAATKU UMaro (puc. 174).

Y BUCJIOKPBIIOK, BEPOIIONOK U CETYATOKPBUIBIX — OTHO-
CUTENBHO PUMUTUBHBIX HACEKOMEIX € IIOJHBIM IIpeBpallie-
HUeM — IIpeoGpa3oBaHMs B X0e MeTaMopdo3a GoJiee orpa-
HMYEHEB], YeM Y XYKOB, 6abouek, IepertoH4aToKphUIBIX U
Myx. [To cBoeMy 06BeMy MeTaMopd03 pyUeHHUKOB U CKOP-
MIMOHOBBIX MYX 3aHUMAET IIPOMEXYTOYHOE ITooxkeHue. Ta-

Puc. 173. VImMaruHa/bAble OUCKH (324epHEHbI) B Tese JHYUHKH MYXH:

1 — BepxHAA ry6a; 2 — aHTEHHBI; 3 — KpPbUIbs; 4 — TOHAMBI
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Puc. 174. ®opMupoBanne KOHEYHOCTH MMaro B Xojxe meramopdosza
(no Gillot, 1980):

1— Tpaxeu; 2 — SIKAepMUC; 3 — JIUMUHOYHAS KYTHKYNa; 4 — NallKa; 5— BEPTIYT; 6 — Ta3HK;
7— 6enpo; § — rojieHb; 9 — KyTHKYNa KYKOIKH; /— V — 1ocneoBaTeNbHOCTh (a3

KuM 06pa3oM, B Tipeaenax rpymmsl Holometabola oTMeueHa TeHOSHLIMS K
YITyGIICHUIO TIpeBPalueHU M, KOTOPOW COOTBETCTBYET YCUIIECHUE PasIIuii
MEXIY TMIMHKAMHU ¥ B3POCTBIMU (hOpMaMHU.

[lonHoe npeBpallleHye KakK OIWH U3 CIIocO60B ITOCTIMOPUOHATILHOIO
Pa3BUTHSI HACEKOMBIX XapaKTepU3YyeTCs B IIEPBYIO odepenb ITOKOsLIecs
(bazolt KyKONKM ¥ TUCTOTUTUIECKIM MeTamopdosoM. OaHaKo U IIpy TU-
IMUYHOM HETIOJHOM IIpeBpalUeHMH JMHbBKEe Ha UMaro COITyTCTBYIOT 3aMeT-
Hble NpeoGpa3oBaHys opranu3aluy. Harpumep, Hasos! CTpeKo3 TEPSIOT
CBOIO JIOBYYIO MacKy (4 CBSI3aHHYIO C Hell MyCKy/IaTypy) U Xa6pbl, HO pas-
BMBAIOT 32aHOBO MOILIHEIE KPHIIOBIE MBILUIIILL, TIPY 3TOM OCTaBasIiCh HEKO-
TOpOe BpeMsT HeaKTUBHBIMU. ClIeI0BaTENBHO, OTASIbHbIE TIPU3HAKY 10T
HOTO IIpeBpalleHus oTMevaloTess 1 y Hemimetabola, HO B 3HAYUTENHEHO
MEHBLIIEN CTEIIECHMU.

Wuorma npotuBornocTasnenye Hemimetabola u Holometabola ocHo-
BEIBAIOT Ha CIToco6e pa3sBUTHUSI KPBLUIbEB: B BUIE JTUGO HAPYXHBIX, TUGO
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BBEPHYTBLIX BHYTPb NIOJ TUITOAEPMY 3a4aTKOB. B COOTBETCTBUM C STUM Ha-
CEKOMBIX IIepBOM TPYIIIBI UMEHYIOT Takke Exopterygota, a Bropod —
Endopterygota. OmHAaKO KPbUIOBEIE 3a4aTK! GEJIOKPHUIOK U CaMILIOB Uep-
BELOB BBEPHYTHI BHYTPb, ¥ IIPOTUBOIIOCTABJIEHUE OOEUX IPYIIIL TI0 STOMY
MIPU3HAKY He abCOIIOTHO.

C 3TUM 3aKJII0YeHUEM corfiacyeTcs oblee cXOICTBO TOPMOHATBHbIX
MEeXaHM3MOB Pa3BUTUS, PACCMOTPEHHBIX paHee Y 00CYXKIeHUI SHIOK-
PUHHOM CHCTeMBI HaCeKOMEBIX. COBMECTHOE NTPUCYTCTBME B reMOIMMbe
JIMHOYHOI'O U OBEHWIBHOIO TOPMOHOB ITIpefoIpeneNsaeT JUHbKY TUYUMHOK
V3 OJJHOTO BO3pACTa B JPYTOM, IIpH HEKOTOPOM CHIDKeHUMH TuTpa YOI -
YMHKAa OKYKJIMBaeTcs. B nepuon uHpky Ha umaro OI ucyesaeT U3 remo-
UM BI U TIOSBIISIETCS. BHOBB JIMILb BIIOCIEICTBUU, TIPY PA3BUTUU SUIHU-
KOB Y AULL. DTO WUIIOCTPMPYETCS pUCYHKOM 175: B 3aBUCUMOCTH OT Ha-
JIaHCa TOPMOHOB B TEMOJIMM(beE aKTUBUPYIOTCH PasHbIe MPYIIIbI FEHOB, OT-
BETCTBEHHBIE 3a pa3BUTHE NIPU3HAKOB, 160 uuuHKM (PHK-L), mu6o
kykonxku (PHK-P), mu6o umaro (PHK-I).

U 1oyHOE, Y HETONHOE TIPeBPAILEHUS — Pe3YJIbTaT IIPUCIIOCOBIEHMS K
KOHKPETHBIM YCIOBUSM CYILIECTBOBAHMS ¥ pasBUTUSA. B aToM cMbIcie 06a
OHY OIIMHAKOBO cOBeplIeHHbI. [Ipoucxonsias Hepeako auddepeHuma-
LML OHTOTeHe3a 110 (Pa3aM Ha pacceUTeNIbHYI0, BEreTaTUBHYIO U I'eHepa-
TMBHYIO TpeGYET COOTBETCTBYIOLIUX IIEPECTPOEK, 1 YEM CUIIbHEE PasTUyMs
MexXIy dazaMu, TeM 3TH NepecTpoiiku rnyoxe. Ecimu y Hemimetabola Bee
TepeyrciIeHHble (QYHKLIMY OCYLIECTRISIOTCS B ONHOW XU3HEHHOM (opMe,
to y Holometabola BereraTMBHbIE (PYHKIIMN COCPENOTOYEHBI B TUIMHOY-
HOMI (base, a paccesieHUe U pa3MHOXEHME — Yallle BCETO MPUBUIIETHSI UMa-
ro. IlosiBneHue NoKosILeics (pasbl — KYKOJKU — B JAHHOM Cllydae Heob-
XOIMMO U €CTECTBEHHO. ,

B e1ue Gobuieit creneHy muddepeHIIMpoOBaH OHTOTEHES TP TMIIepMe-
TaMop¢03e, CBONCTBEHHOM HEKOTOPEIM CETYATOKPBUIBIM, XKYKaM, TBYKPbI-
JIbIM, NIEPENTOHYATOKPBUTHIM U BCEM BeEpPOKPBUIBIM. ¥ 3KYKOB-HapbIBHUKOB
(Meloidae), HaripuMmep, U3 AL BRUIYILISETCS KPOLIeYHAsT KaMIIONeONIHAA
JIMYMHKA — TPUYHTYIIMH, WM IUTaHMau. He nipyHyMas nmyiim, OHa aKTHUB-
HO OTBICKMBAET X0351eB — KYOBIILIKM C SHLIaMU CapaH4YOBbIX U, IPOHMUKHYB
B HYX, JIMHIET Ha SPYKOUTHYIO TUUMHKY. OCTaBasCh B KyObILLIKE, 3Ta JIM-
YIHKA ITATAETCS, TPYDKIBI IMHSET M BCKOPE NPEBPAIUAeTCs] B IIOKOSIIYIOCS
3UMYIOLIYIO JIOXKHYIO KYKOJIKY, KOTOpasi MMeeT BHELIHME [IPU3HAKH IT0-
KpbITOM KyKoNKy. IToce 3MOBKY OHa JIMHSET Ha JIMYMHKY, IIOYTH JIAILIEH-
HYIO HOT, KOTOpasi, TIPOOJDKast ITUTAThCS, OKYK/IMBAETCSI M Yepe3 IOJIOXKEH~
HBIA CPOK IpeoGpasyeTcs BO B3POCITYIO 0co0b. CXOMHBIM 00pa3oM pasBHBa-
IOTC Myxu-XKyxckana (Bombiliidae) 1 MAHTHCIIBL M3 CETYATOKPHUTBIX.

OTIIYUTEIHHBIE 0COBEHHOCTH MPUCYUIM TUIiepMeTaMopdo3y BeepoK-
PBUIBIX. BBUTYTLIAIOIIMIACS U3 Afa TPUYHIYIMH OTBICKMBAET X03MHa U
JIMHAET Ha TTapasuTHPYIOLIYIO B HeM JIMUMHKY. ITpy pasBuTyy caMmlia Imoc-
JIeHAq B KOHEYHOM MTOTe OKYKJIMBAETCA U ITpeodpa3yeTcs B KphUlaToe
cBOGOIHOXMBYIIEe HacekoMoe. CaMKa, COXpaHsIsl 00JIUK JIMYUHKH, TIPO-
IOJDKAET MapasuTHUPOBaTh, U OTO, ITOXaJyH, eMMHCTBEHHBIA U3BECTHBIN
ripuMep oTcyTcTBUS (hasrl Kykonku y Holometabola.
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(;‘.L./Hn;és 6esx08 CUHn';..é'! 5e/n<08 Curmes 6eaxoB

Cmpyxmypbr Cmpyxmype! Cmpyxmypei
SUYUHKU KyKosKU umazo
Pasaqeses\y
Slugurka

Kyxoska

Puc. 175. TopMonanbHas peryisious Meramopgosa HaceKOMBIX
(mo Gillot, 1980):

1— HeJipOCEeKpeTOpHbIe KIIETKH FOJIOBHOTO MO3ra; 2, 3 — COOTBETCTBEHHO
KapIMabHEIE U NpUIEXallye TeNa; 4 — [poTopaKalbHas Xesesa

OYHKUUY pacceNeHUs U pa3MHOXEHMS, CBOMCTBEHHEIE da3e UMaro,
HepeIKOo MPUBOISIT K PEIYKIIMU CTPYKTYD M OpraHOB, OTBEYAIOLLIMX 32 Be-
reTaTUBHEIe Ipoliecchl. HampuMep, B3pocible ITOASHKY BOOOIIE He ITUTa-
IOTCSI, He UMEIOT YeTIOCTeN ¥ KMIUIeYHNKA U KUBYT B JIy4IlieM cllydae He-
cKonpko nHei. CTONb XXe HeTONTOBEYHbLI MHOTHE B3pOCIble 6a00uKy, py-
YeWHUKU ¥ BeCHTHKY. OIHAKO Lapulia TEPMUTOB MOXKET ITPOXUTH 25 JIeT.
Hapsiny ¢ HacnencTBeHHbIMU (haKTOpaMy CTapeHUs IIPeLeNIbl XXU3HU B CO-
CTOSTHUM MMAaro 3aBUCAT OT BHEITHUX 06CTOATENHCTB. FIMaro MHOTMX BU-
JIOB HACEKOMBIX TMGHYT OCEHBIO WIH IT0CTIE OTKIIAAKU SHII.
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[1prMeyaTeIbHbl Pa3Inyysl B CPOKAX XKM3HU CaMLIOB X caMOK. Bo MHo-
IUX CIyYasix ocHeJHHe Gojiee A0NTOBEYHBI: HallpiMep, CAMKH KOMHAT-
HOI MyXH4 JKUBYT B cpeHeM 29 aHeit, a caMubl — 17,5, caMKU XKyKa-oJleHs
(Lucanus cervus L.) — 32 Hs1, a camLipl — miib 19. Kak nipasuio, B3poc-
JIble HACEKOMBIE HE PACTYT U B OTIIMYME OT HUM® U JIMYMHOK HE pereHepu-
PYIOT yTpaYeHHBIX TIPUIATKOB, HO 00€3IIaBJeHHbIE TAJIOYHUKH ¥ HEKOTO-
pbie KPOBOCOCYILIME KITOITBI CYLIECTBYIOT MecsiiaMu. [IepBpie BoccTaHaB-
JIMBAIOT I'OJIOBHYIO KAIICYITy, ONHAKO JIMIIEHHYIO MO3ra, BTOpBIE 3aTsrBa-
10T TIOBEPXHOCTD PaHbl KYTUKYIIOH.

Tlonumopdusm. B TeyeHMe XU3HM HACEKOMBIE ITPOXOIST MOC/Iej0Ba-
TeNbHBIE (Pa3bl pasBUTUA U MEHAIOT cBo¥ o6uk. g Hemimetabola xa-
paxTepHhl (hasel sitia, HUMs! 1 uMaro, Holometabola nocite dassr u-
YUHKU T1epexondr B ¢a3y KyKoJaKy. OQHAaKO 3TUM He HCUepIIbIBACTCSA MH-
QUBUAYaJIbHOE pa3Hoobpa3ye Ux hopM. MHorue HaceKoMble 061aaoT
SPKO BHIPAXKEHHBIM TTONUMOPPU3MOM, K caMoe OOBIYHOE €ro NposiBie-
HYe — BHELUHME pas/iiyust caMLIoB U camok. Hepenko ocobu rpoTuBono-
JIOKHOTO 110JIa KpoMe PA3IUYUM TT0JOBLIX OPraHoB K XPOMOCOM UMEIOT
pasHble pa3Mepsl Tejla (CaMKU, KaK IpaBUIo, KpYITHEe CaMILIOB), OKPACKY U
PUCYHOK (CaMIIbl OGBIMHO OKpaLlleHbl SIpYe), Ipyrie NPU3HAKK, BKITIOYAT
(OPMEI MOBEIEHNS, CIIOCOOBI Pa3BUTHA U NMULLEBBIE MperouTeHus. CaM-
(bl MOT'YT UMETh KYTUKYJISIPHBIE BHIPOCTHI, HAIIPUMED POra ¥ XyKa-oJleHs
H XXyKa-HOoCopoTa.

OJIHO U3 MPOSBIEHUH TTONOBOTO NONIMMOpdU3Ma — I depeHLnanms
YWIEHOB ceMeil U KOJJOHMI, CBOMCTBEHHAs! OOLLIECTBEHHEIM [1EpETOHYATOK~
peLIBIM. Eciu y mmuen ata nuddeperuranus orpaHideHa TpyTHAMM (caMm-
1IbI), MATKOM (camka) ¥ paboyrMHK 0COOSIMU (HENOPA3BUTHIE CAMKH), TO Y
MYypaBbeB HAPSIY C HUMU BBLIEIITIOTCH (DYPasKMphl, COJIIATHI, Pa3BEIUMKH
W JpyTHe, OTIMYaIOLIUecs ApyT OT Apyra (opMsl. KacToBbIi [oJIMMOp-
(PU3M TEPMHUTOB CTOJIb TECHO HE CBS3aH C IT0JI0BOM IIPUHAIIEXHOCTHIO
ocobeit ¥ OCHOBHIBAETCSI ITABHLIM 06pa30M Ha PasiIMIksIX XoJa OHToreHe-
3a (puc. 176).

CBoeob6paseH (a30oBeli TONUMOPHU3M IPAMOKPEUIBIX M I'YCEHML
HeKOTOpHIX 6aGouek. [Ipu 3HAYUTETEHOU CKYYEHHOCTH 0cobelt epe-
JEeTHOM capaHyYd OHY MIPUOGPETAIOT UePThl M CBOMCTBA «CTalHOU (asbl»,
KOTOpast OTJIMYAETCS OT «OHMHOUHON (hasbl» Ooyee TEMHOM NUTMEHTa-
LIMell KOPEHACTOrO TeJNa, MTOBBILIEHHBIM YPOBHEM MeTab0M3Ma, aKTHB-
HOCTBIO, CKOPOCTBIO Pa3BUTHS U, UTO 0COOEHHO CYLUECTBEHHO, CII0CO0-
HOCTBIO K IIPOJOIKUTEIBHBIM MUTPALIMSM U IIPOXOPIMBOCTEIO. bosee
CTPOIMHBIE M CBETJIOOKpAIIeHHEIe ONUHOYHbBIE (DOPMBI 00JIa1AX0T He-
CKOJIBKO GOJIBILMM YUCIIOM 3a4aTKOB oBapuoil. W cTtamHas, 1 ONMHOY-
Hble (a3el CIIOCOOHE! ITpe0bpa3oBhIBaTHCA APYT B ApYra, YTo, IO-BUIAM-
MOMY, MOXKHO CUMTATh IIPUCIOCOONEHUEM CapaH4y K MEHSAIOIIUMCS Y-
JIOBHUSIM CYLLIECTBOBAHMUA. '

CrenyeT BhIIETUTD TAKXKE KOJOTMUECKUH ITONMUMOPGU3M, CBA3aHHBIH
C PA3NUYHSAMI B YCIIOBUSIX CYIIECTBOBAHUS, M OUH U3 er0 BAPUAHTOB —
Ce30HHBIN mouMopdu3M. OcoBGeHHO HArTAIHBI 9TU TUIIBL ToJMMOpdhU3-
Ma npY pudepeHIIMay XU3HEHHBIX TUKIIOB.
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Kpsiratsie
CaMLBI M CAMKH

Humobw I BospacTa

Hononnurensusie?, Humde! I Bospacra ITpoconmarei-+=— Connars!

NOJIOBLIE 0COBHU \ * /
Tlcesnoaprarer

(pabouue)

HeonpenenenHoe
YUCIIO THIUHOK

JononHuTeIbHbIE

—~=— JluyunKy V Bo3pacra
TIOJIOBBIE OCOOH

T
TIpocomnaTsi-=Conpgarst

Jluyunku IV Bospacra

JlnanHKM IKI BO3pacTa

JInauuxu IT Bo3pacra

}

Jlmaunxu I Bospacta

Sitna

Puc. 176. Cxema nuddepeHupanun KacT y TepMHTOB

ZKvzneHHble DUKIbI. [TpU CBOMCTBEHHOM IOJABIIAIOIIEMY GOJIBIIMH-
CTBY HacCeKOMBIX O0OEIT0JIoOM PasMHOXEHWU BeCh XU3HEHHBIA LMK
BKJTIOUaeT TIoceloBaTelbHEIe (ha3bl pa3BUTHUS M, HAYMHAS C STHLA, OTIO-
>KEHHOT'0 CaMKOH, 3aBepluaeTcs: POpMUPOBaHMEM 0COOH CIIENYIOLUETO 10~
xosrersl. Hepenko B TeueHue roga hpopMUpyeTcs TOIBKO OTHO ITOKOJIeHYE
(MOHOBOJIBTUHHBIE LIUKIIB): ITOC)IE BBIXOJA C MECT 3UMOBKMU I1OJOBbIE
NapTHEpE! OTHICKUBAIOT APYT APYTa, CAMKHU OTKIIAIBIBAIOT OIUIONOTBOPEH-
HBbIE SIA U OCEHBI0 OOBIMHO TMOHYT. PasBuBatouecs TOTOMKM IOCTUTA~
IOT K KOHIIY JieTa (pa3bl UMaro ¥ ¢ HaCTYIUIEHUEM XOJIOLOB YXOIAT Ha 34~
MOBKY, 4TOGBI CIeyIouIei BeCHOM TaTh HaYyamo HOBOMY ITOKOJIEHUIO. DTO
JIMIUb OJMH U3 IPUMEPOB MOHOBOJILTUHHOIO LIMKJIA; MHOIME HaCeKOMbIE
OCTaIOTCS 3UMOBaTh B MHBIX ¢azax pasBUTHS: ABYKPBUIbIE OOBIYHO 3UMY-
IOT B (pase KYKONKH, a capaH4yoBhle — B ¢ase sifua.

I'opasno valie B TeYeHre OJHOTO rofa CMEHSIETCS. HECKOJIBKO ITOKOJIe-
HUM, ¥ MHOTME BPEIUTENM CeTbCKOXO3SUCTBEHHBIX KYIETYD UMEIOT TaK1e
TMOJIUBOJIBTUHHBIE XKMU3HEHHBIE LMKIIBl. MHOTOIETHUE XU3HEHHbIE LIMK-
JIBI, KOrJa Ha pasBUTHe ONHOro MOKOJIEHUSI TpeOyeTcsl HECKOIBKO JIeT,
BCTpeYalOTCsl HECpPaBHEHHO pexe. Hanpumep, MalicKuit Xpy111 pa3sBUBaeTCsSt
B TeyeHue 3—4 JIeT, a ceBepoaMepuKaHcKasad CeMHANLATUIETHSS UKana
(Magicicada septendecim L..) — B Teuerue 17 u naxe 25 Jer.
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PazBuTHE CE30HHOTO IMOIUMOPPU3Ma HECKONLKO HAPYLIAET MOHO-
TOHHOCTB IMOAUBOIBTUHHBIX LIMKIIOB: HEPEIKO 0COOU BECEHHETO TOKO-
JISHUS OTAWYAIOTCS IO PUCYHKY U LIBETY OT 0Cc00eil JIeTHUX TIOKOJIEHHI,
a OHM, B CBOIO 04Yepeldb, 0T 0COOEH OCEHHBMX U 3UMYIOLIUX ITOKOJEHUH.
TTonoxeHue, OHAKO, pe3KO MEHSETCH [IPU IeTepOrOHUY — YepeaoBa-
HUH 000ETONBIX H NTapTeHOTEHETUUECKUX ITOKONEeHUN B XXKU3HEHHOM
uukie. Hampumep, opexotBopka Callirhytis cHauana pa3BUBaeTcs B
THIMMHOYUHBIX 1IBeTKaX KieHa U ny6a. ITocie okprUIeH!s U CliapuBaHus
OHA OTKJIAIBIBACT SIHIIA Ha KX JTUCThI, Y BOKPYT pa3BUBaIOLIHXCS 3MECh
JIMYMHOK 00pa3yoTCs rajlibl — ONYXOJIeBUIHEBIE paspacTaHus TKaHeH
JIMCTa, MMeIolue BU opelikoB. McipITaB psiii fMHeEK, TUUMHKA BbIITa-
JaeT U3 rajja Ha 3eMJIO M OKYKJIMBaeTcsl B TMOYBe, Ipeodpasyschk B
[IapTEeHOTeHETUIEeCKYI0 caMKy. [10oCieqHIa OThICKMBAET L{BETOUHBIE
ITOYKH M OTKJIAIBIBAET B HUX SIALA, pa3BUBarolIMecs B 0cobell oboerno-
JIOTO ITOKOJIEHUS.

PazHo06pa3Hbl XU3HEHHEBIE [IMKIILL TAEH, ¥ KOTOPBIX FeTePOTOHUSA
COYETAETCS C UePEIOBAHMEM OTKIIAIKU SHLL K KMBOPOXINEHUS, & WHOTIA
1 CO CMEHOM pacTeHuii-xo3seB. Y KanycTHot Tnu (Brevicoryne brassicae
L.) — ImpelCcTaBUTEIBHUILI OTHOLOMHBIX HEMUTPUPYIOLLUX BUJOB — 3M-
MYeT OIUIONOTBOPEHHOE STHIIO, OTIIOXEHHOE CaMKO# 060€I10JI0r0 NTOKOoJIe-
HUA. BecHoMt 13 Hero BRITYTUISAETCS HUM(pa OecKphblioN JeBCTBEHHOU
0CO0K — OCHOBATEJILHUIIEI KOJIOHMHU. Ee MOTOMKHM, pa3MHOXasCh rapTe-
HOreHeTHYECKH, JAX0T HECKOJbKO NOKOIEHU Y GECKPBUILIX IEBCTBEHHMUII.
ITo Mepe cTapeHUS TUCTBLI B KOJIOHUM MTOSBISIOTCH KPhIIaThle CAMKU -
pacceTUTENbHUITBI, TEPENETAIOIIME Ha MOJIOYIO IUCTBY HOBBIX pacTe-
HUI KamycThl MJIM KaIyCTOBBIX COPHSIKOB. IlapTeHOreHeTHYECKUE T10-
TOMKH 3THX CaMOK, He MEHSIS MUIIEBOM crieliMain3alyy, 06pa3yioT HO-
BbI& KONOHUM TieH. C HacTyIUIeHUEeM OCEHU CPeay HUX IOSBISIIOTCA
CaMKH-TIOJIOHOCKY, OTPOXIAI0IINE HIMD 060eTI0Noro MOKoAeHUs. 3a-
BepILKB Pa3BUTHE, CaMIIbl U CAMKH CIIapUBAIOTCH, U [1OCNE OTKIIAIKY 31~
MYIOLIYX OIUIOAOTBOPEHHBIX SIML XKU3HEHHBIH LUK 3aMbIKAETCS
(puc. 177).

Y IBYIOMHBIX MUTPUPYIOIIUX BUIOB TIEH TeUSHUE XU3HEHHOTO LMK~
JIa OCJIOXHSIeTCS CMeHoM X03sieB. Ero Hayaso rpuypoueHo K NepBUYHBIM
X035€BaM — KYCTapHUKaM WIY IpeBECHBIM ITopoJaM. 31eCh U3 3UMYIoLe-
ro OILIOOTBOPEHHOTO siifI1a BELIYILISeTCSI OCHOBaTeNnbHULa. Ee rmoTom-
KU — XpbLIaThle NeBCTBEHHULIBI-OSMUTPDARThl — IEpPEeJIeTAIOT Ha BTOPUY-
HEBIX X0351eB (0OBIYHO TPABSHMCTLIE PACTEHMS), U B TEUEHHE JIeTa TaM pas-
BUBaETCS HECKOJIBKO ITOCIEN0BATENbHBIX TOKONEHUNU GeCKPBUTLIX U Kphl-
JaTBIX OeBCTBeHHUL. OcCeHbIO IIOSBIISTIOTCS  ITOJNIOHOCKM, OHU
BO3BpALL@IOTCS HA TIEPBUYHBIX XO34€B, TIPU STOM Y MUTPUPYIOLLUX TIEH
cemeifcTBa Aphididae BMecTe ¢ HUMU TepeeTaroT ¥ CaMLIBL, TOSBUBIIIAECS
Ha BTOPMYHEIX X035EBaX.

TepBOTIpUTHA TAKHX MUTPAlMi — YXyIIUIEHHe YCIOBUH CyLIeCcTBOBA-
HUA JIETOM Ha MIEPBUYHOM XO3IMHE, OCEHBIO HA BTOPUYHOM, HO TOJYKOM K
TTOSBIIEHMIO pacCeIUTENBHUL M SMUTPAHTOB MOXET OBITh U3MEHeHHE (o-
TOIEpHO/a, TEMITEPATYPHI, INIOTHOCTH TIOCEJIEHUH, (DMBNONOINYECKOTO CO-
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CTOSIHUS pacTeHuit. Harpumep, y ropoxoBoit Tiu (Acyrtosiphon pisi Kalt.)
T10J1 3apOJIBILIA TIPEAOTIpeIeeH FeHETUUECKH, & UMEHHO €ro I0J0XEHUEM
B OBapUOJIax: Aila, paclIoI0XEHHbIE Y UX OCHOBaHMA, pa3BUBAIOTCS B ca-
MOK, V BepIUMHBI — B caM1IOB. Jlajiee 1o BIUgHUEM (oTolieprona 1 TeM-
TIepaTyphl IMIPOUCXOIUT IUddepeHIuauus 5MOpUOHOB MO0 Ha caMOK
000eTI0JIOTO MOKOJIEHUS, TNO0 Ha NIeBCTBEHHUL, KOTOPLIE, B CBOIO OYe-
pelb, IUphepeHUUPYIOTCS Ha KPhLIATHIX WIM OECKPBUIBIX B 3aBUCUMOCTHU
OT COCTOSIHMS PACTEHUH U TTepeHACeIEHHOCTY KOJIOHUA.

B >XU3HEHHBIX IMKIAX TAJUTAL TapTEHOTeHE3 Y XXUBOPOXKIEHUE COYe-
TAIOTCA C MeJ0TeHe30M. Y pacCMOTpeHHo paHee Heteropeza pygmaea L.
CIMTOCOBGHOCTD K IEI0reHETUUECKOMY PA3MHOXEHUIO OTJINYAET JUUMHOK |
Bo3pacTa. [1py 3TOM IM0JI0BO3peENble CaMKU ITPOU3BOJAT OTHOCUTENLHO
KPYITHBIX NMePBUYHBIX JUYMHOK, KOTOPEIE, He JIUHSIS, IIpeo0pa3yloTcs B
L-Bocnpou3BoasgIIuX THIMHOK. [locienHue naioT Hayazo OOYEpHUM
0CO6AM, IMPOU3BONIUIMM JTUOO0 TNENOTeHETUYECKUX IIOTOMKOB HECKOJIb-
KUX [TOCIIEN0BATEIBbHBIX [TOKOJEHUH, MO0 Q O'-BOCIIPOU3BOIAILIMX JIK -
YUHOK, CyIb0a KOTOPBIX HEOMHO3HAUHA. HeKOoTophIie U3 HUX ITPOJOJIXKa-
IOT ITOTONHATL Ha6op L-BOCIIPOM3BOASALINK TUUUHOK, APYTHE POXKIAIOT
160 Q-UMarMHANBHBIX, JIM60 O'-UMarHHAIBHBIX TMIYUHOK, KOTOPbIE
TTOCIe OKYKJIMBAHUS ITPeobpa3yroTcs B CAMUOB M CaMOK, HO TOJIbKO B
TOM cJIyJae, ecliy 3arachl IJIMKOIreHa B MUIle cokpariatores. O BO3MOX-
HBIX CIToco6ax MepekIIoYeHUS X042 XU3HEHHOIO LMKIIa 3TOro BUIa
MOXKHO CYIUTH 110 cXeMe, ITpMBEeIeHHON Ha pUcyHKe 178.



3KOoNornd HACEKOMbIX
e

BBO[HbLIE SAMEMAHUA

DKOJIOTHA UCC/IEelyeT B3aUMOAEHCTBUA OPraHU3MOB CO Cpeoi U APYT ¢
IPYrOM, YCTAHABIMBAET OOIIMe TPUHIIUITEL OTUX B3AUMONSHCTBUH] 11 Ha UX
OCHOBE CTPEMUTCSI OPraHU30BaTh PAllMOHATBEHOE KCITONB30BAHNE IIPHPOL-
HbIX pecypcoB. [Ipu3HaBas eAMHCTBO OpraHu3Ma ¥ cpejibl, Mbl BOBCE HE
OTPULIAEM OINPEACICHHON aBTOHOMHOCTH XU3HEHHBIX ITPOABIEHUI 1 13-
BECTHOE TIOJIOXEHUE O TOM, YTO TIOUBHI ¥ KIIMMAT HaIleH TUTaHETHI UMEIOT B
3HAYUTEITLHOM Mepe GMOTeHHOe IpoucxoxneHue. [1pumeyareibHoO Mo pac-
CTAHOBKE akUeHTOB 3aMevanne M. M. CeueHOBa 0 TOM, YTO «B Hay4yHOe
oTIpele/TeHMe OPraHu3Ma JO/DKHA BOMTHU U cpella, BIUSIIOLasd Ha HETOy.
JoBaBuM, OIHAKO, YTO B HAYUHOE OIpeASIeHUE CPebl JOJIKHbBI BOUTH U
BCE CO3MTAIOLIIUE €€ OPTaHMU3MEBI, HHa4Y€e OHO JIMILIAETCS CMbICHA, KaK HUYe-
0 He OTpa3uBLUCE 3ePKATIO.

MeXIy TeM BpsII M MOXYT GBITH COMHEHUSI B TOM, YTO cpefia OOUTaHUs
0coGU TIpU BCEM pa3HOOOpA3MU CBOUX 3JIEMEHTOB Bee Xe 6osiee orpaHuye-
Ha ¥ y3Ka IT0 CPaBHEHMIO CO CPeIoi CyleCTBOBAHUS NONYIALUM, a TeM
Gonee sxocucTeM U 6uochepsl. TakrM 06pa3oM, B 3aBUCUMOCTH OT YPOB-
HS OPTaHM3aLiK GHOCHCTeM, BYIb TO OCO0b, ITOIYJISILUA OCOOeH YK 3KO-
CUCTEMA, TO 6CTh B 3aBUCHMOCTU OT NIPOCTPAHCTBEHHOI'O PACHJIEHEHUSA
GUocheph! Ha COTIOMIMHEHHBIE CHCTEMBI Y 2JIEMEHTH], MEHSIOTCH MacllTa~
BB HACEIAEMBIX MU CPeJl ¥ TIPOCIIEKMBASTCS OUH U3 aCIIEKTOB CBOEOD-
pasus SKOJIOTHYECKUX ITpodeM.

KpoMe Toro, BCe TO, YTO XKM3HEHHO HEOOXOMMMO MHIVBULY B TaHHALIA
MOMEHT, MOXET 0Ka3aThCs HEAOCTATOUHLIM (VI U3NMIIHUM) JUIS BCeX
NEePUOIOB ero JKM3HU, BCEX CTAAUI ero OHTOTEHE3a, BCEX 3BEHBEB XKNU3-
HeHHoro nukia. Takum oGpazoM, Hapsiay ¢ IIPOCTPAHCTBEHHBIM aClIeKTOM
OpTaHM3aLUY XU3HU HEOOXOIMMO YIUTHIBATE U €6 BPEMEHHBIE aCTIEKTHI;
¥ TO ¥ Ipyroe, OuepyMBast IIPOCTPAHCTBEHHO-BPEMEHHYIO OTIPeIeIEHHOCTh
OpraHU3ALMY XU3HU, peau3yeTcs Ha HoHEe MEHSIOLLIUXCS YCITOBUH CyHIe-
CTBOBaHUA. :

Hrax, 3K0n0rys oreprupyeT B3auMOIeHCTBUAMM TPeX TIEPEMEHHEIX, &
HMEHHO: MEHSIOIIMXCS YCIOBUM cylecTBoBaHUS (1) ¢ IPOCTPaHCTBEHHBI -
M (2) ¥ BpeMEHHBIMM (3) aclieKTaMH OpraHu3aliyy XXU3HU.

ECTeCTBEHHO OTPaHUYUTEL 00CYXKAeHUE JTUIIB TeMI JeMEHTaMu cpe-
IBI, KOTOPHIE 0Ka3BIBAIOT BAVAHMS Ha OpraHU3MbI, TO eCTh SKOJIorHyec-
KuMH daxTopaMi, ¥ IIPOTHBOIIOCTABUTE MX TIPSIMOMY BO3IEHCTBUIO Jei -
CTBUA KOCBEHHbIE W CUTHATBbHEIE. HallpuMep, U3MeHEHUsI TeMIIepaTyphbl
BIIMSIIOT HEITOCPEICTBEHHO Ha X0 XKU3HEHHBIX IIPOLECCOB, HO HAITUUUE
KOHKYPEHTOB 32 TIUILY [TPOSIBISLETCS IMUIb Yepe3 IIOCPENCTBO UCTOILIEHM S
ee pecypcoB. Mex Iy TeM COKpallleHue CBETJION0 BpeMeHU CyToK ((oTorie-
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pyofa) TETUTOM OCEHBI0, He 0Ka3bIBas IIPSAMBIX WIM KOCBEHHBIX JEHCTBUHA
Ha HACEKOMBIX, CIYKUT BAXKHBIM CUTHJIOM UL [TOATOTOBKM K CYPOBEIM
YCIIOBUSIM 3UMBL.

OuyeBKIIHO, YTO MHOTHE CBOMCTBA OKPYXKAXOUIEro Hac MUpa, OCTaBasiCh
HEeM3MEHHBLIMU ¢ CAMOT0 Hayala BOSHUKHOBEHUS KU3HU, HE MOTYT ObITh
OTHECEHB! K 9KOJIOrHYecKM (pakTopaM. OHU JOJKHBEL BOUTH B XapaKTe-
PYCTHIKY SIBJIEHMS XU3HU B IUIaHEeTapHOM MaciuTabe. Clienyer, OHaKo,
TIOMHUTH O IPEBHOCTH ITPOUCXOXIEHU S HACEKOMBIX, KOTOPbIE BOSHUKIIU
Ha e[lMHOM MaTepuke — [laHree, ele He pasjeieHHOM Ha ['oHaBaHy U
JlaBpasuio, Korma 3eMHo# rof nnusicst He MeHee 400 nueit. Kpome Toro,
HACEKOMBIE CBOEOOPA3HbI M CaMU ITO ce6e, B OCODEHHOCTH IIPY CPaBHEHUH
¢ GJIM3KUMU HaM MJIEKOTIATArOLLYMMU.

[Tpexne BCero HaceKOMbIe — BeCbMa MEJIKUE CYLIECTBa, U IIO3TOMY
IIOBEPXHOCTb MX TeJIa [10 OTHOILLIEHUIO K €ro 00beMy M Macce CYLIECTBEHHO
BEJIMKA: Belb BO3pAcTaHye MacChl POUCXOAUT B ITOKA3aTeILHON (DyHK-
LM TpEThe CTeleHHu (B Ky6e), a TOBEPXHOCTH — BO BTOPOH (B KBaJpare).
Hanpumep, Ky6 ¢ pe6pom 1 cM uMeet 06beM | cM> U IUIoLLAIb HOBEPXHOC-
TH 6 cM2, C peBpoM 2 cM — 06BeM 8 cM> U [TOBEpXHOCTD 24 cM?, ¢ peGpoM
3 cM — 00BeM 27 cM> 1 TOBEPXHOCTE 54 cM2. B 1epBOM ClTyyae OTHOLUEHHUE
TTOBEPXHOCTH K 06BheMY PABHO 6, BO BTOPOM — 3, B TPETHEM — 2: COKpallie-
HUe pa3MepoB BeIET K YBEIUEHUIO TJIOLIANM M KOHTAKTHOM ITOBEPXHOCTH
¢ BHEIHUM MupoM. ITpH 5ToM pe3Ko BO3pacTaeT 3HaueHue BHEIIHUX daK-
TOPOB, HANIPUMEP TeMIIepaTypel M BlaxHocTH. HacekoMrle GricTpee Ha-
IPEBAIOTCS Ha COJIHLIE, HO ObICTPEE OCTLIBAIOT B TEHM; 6€3 CIeLMaIbHBIX
IIPUCITOCOGJIEHUH TIOKPOBOB TeJla OHU BbICOXJIM Obl B CUUTAHHBIE MUHYTHI.

VIMest OTHOCUTENBHO GOJIBILYIO TOBEPXHOCTh, HACEKOMBIE IIPU MaJIo#
Macce X TeJl MCITBITBIBAIOT OONbILIOE BIUSHME TPEHMSA U BS3KOCTH BO3yXa
U He pa3sOMBAIOTCSI, YTIaB C BBICOTHI. MOXKET CIIOXUTHCS BIIEUaTJIEHUE, YTO
OHY 00J1aJ1aI0T OTHOCUTENIEHO OOJbIIEH CUION, HO CUJIa UX MBILILL TOUHO
TaKast e, KaK U y 60Jiee KpyIIHBIX XKUBOTHBIX, — 8— 10 KT/cM? Tiorepey-
HOIO CEYEHMS MBILILBL. YMEHBIIEHHbIE 10 Pa3MEepOB MypaBbs, Mbl CAaMU
o6peJiy OBl CITOCOOHOCTS I1€PEeTACKUBATD IIPEIMEThI, BO MHOTO pa3 60Jib-
1Ive COGCTBEHHOM MacChl: Bellb CEYEHUe U CHJIA MBILLILL MEHAIOTCS BO BTO-
pOIA, a He B TPEThel CTelleH! roka3aTebHoM (pyHKUMY. MMeHHO rosToMy
KYK-HaBO3HMK CIIOCOOEH IIOAHUMATH rpy3, B 90 pa3 IpeBbILIAIOLINI ero
COOCTBEHHYIO Maccy.

C MaJIBIMU pa3MepaMH CBSI3BIBAIOTCS CIIOCOOHOCTh K UCITONL30BAHUIO
MeJIKUX YKPBITUH M KPOIIIEYHBIX YACTUYEK IMUILIM, a TAKKE UCKITIOYUTENb-
Hast FHTEeHCUBHOCTb OOMeHa BEIIECTB, SHEPIusl pa3MHOXEHUS, CKOPOCTh
Pas3BUTHUST ¥ MHOTOE Ipyroe. B 4acTHOCTH, MeJIKIe OpraHU3Mbl OGHAPYXKU-
BAIOT SIBHEIE IIPEUMYIIECTBA BHEILIHETO CKeleTa, HO M CBS3aHHBIE C HUM
orpaHM4yeHus. M3BeCTHO, YTO KOHCTPYKLIMS TPYOh! (BHELIHMA CKEJIET)
TIPOYHEE M JKeCTYe B CPABHEHMU C UTOTOBJIEHHBIM U3 3TOr0 XKe MaTepuaia
CTepXXHeM (CKeJIeT BHYTpeHHMIT). ONHaKO Ha3zeMHOEe HaceKOMOE pa3sMepoM
C YeJIoBeKa BpSII JIU ObUIO OBl CTOJb XK€ aKTUBHBIM Y CIUIIOLIMIIOCH IO
COGCTBEHHOM TSKECTBIO TIPH JIMHBKE, COPOCHB XeCTKUIA MaHUupk. [J11MHa
CaMoro KpyImHOro HaceKoMoro He npesbiinaer 30 cM (TpolryecKuit rna-
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JIOUHHK), CAMBIX MEJIKMX (Hae3IHUKU-SLIeebl ¥ OpeXOTBOPKU) COCTaB-
et 0,3 MM, peobnajator Xe S—7-MUuAIHMeTpoBEIe. Macca camoro Tsi-
xeJoro Hacexomoro 40 r.

Mexny TeM KJIETKU TKaHeH M OpraHoB HaCEKOMBIX He MeTbUe, YUEM Y
JPYTUX XKUBOTHBIX, HO YXCJIO UX YMEHBIUECHO. ¥ OCOOEHHO MEJIKVX Hace-
KOMBIX YHCIO KIETOK IMMOCTOSHHO, M KaXas M3 HUX CIlelHaIu3upOBaHa.
DTO COCTOSIHYE NMEHYETCS IBTEIMEN ¥ MMeeT ocoBkIe ceiIcTBUSA. Maoe
YHMCJIO HEPBHBIX KIETOK, Ka3ajloch Obl, OTpaHWUMBAET CTIIOCOOHOCTH Hace-
KOMBIX U TIPEISTCTBYET PA3BUTHIO CHOXHBIX DOPM TOBENECHUS; MEXIY
TeM HEKOTOPBIE U3 HUX BPSI JIX YCTYIIAIOT B TOM OTHOLIEHUM 3eMHOBO/I-
HbBIM Y penTHInaM. Ecnu e oLeHUBATh OTHOCUTEIBHEBIE CIIOCOOHOCTH OT-
JeJTBHBIX HEMPOHOB, B OCOOEHHOCTH TeX, KOTOPLIE YYACTBYIOT B BOCIIPUA-
TUW BHEUIHWX CTUMYIOB, TO C HACEKOMBIMHU B TX CMOTYT CPaBHUTLCS
JlaKe MIIEKONUTAoILHE. ‘

TaxkuM oOpazoM, cpelia CYILSCTBOBAHKS HACEKOMBIX CBOeoOpa3Ha, 1
MHOTIUE ee 3MeMEHTbI IS 3TUX, MAJIBIX 10 pa3Mepy CYLLIECTB IIpeacTaBii-
0TS GoJiee BAKHBIMU M 3HAUMTEeTbHBIMU. OHM B ropasio SonblIei Mepe
3aBUCAT OT OKPYKAKOLLETO MX MMPa, HexXeJin GoNee KPYIIHBIE MIeKONHTa-
JOILIVIE KUBOTHEIE .-

HecMmoTps Ha OveBHIHOE MHOTO0O0pa31e 9KONOTMYIecKuX (HakTopos,
0CcOBeHHO SIBHOE IJIS HACEKOMBIX, B UX O0IIEM BO3JCHCTBUU Ha XKUBLIE
OpraHM3MEL OOHAPYXXKBAIOTCH OOILIME TTPYHLUIIEL.

CopmynuposadHeiit B 1840 1. 1O. JInbuxom 3aKOH MUHUMYMa Jia-
CHUT, YTO BENUUYMHA K YCTOWYMBOCTE YPOXKAS OrpaHUHKBaIOTC SIEMEHTOM,
KOHUEHTpALUA KOTOPOro MUHUMabHA. [IpMMEHUTEIEHO K HAaCEKOMBIM
CYILIHOCTb STOrO 3aKOHA MOXHO BBIPASUTE CIENYIOLIMM 0GpasoM. laxe
IIpY U3GBITKE BCEX ITPOYMX JIEMEHTOB Cpe/lbl HEAOCTATOK JIMILL OXHOIO U3
HMX OTPaHHUMBACT CYLIIECTBOBAHKE U aKTUBHOCTL OPraHU3MOB.

BriocieacTBUYM 3TOT TIPUHLMIT ITONIYYMIT BEIpasKeHNe 3aKOHA JIMMUTH-
pyoLmx PaKTopoB, TAK KaK He TOILKO HENOCTATOK, HO ¥ U3OLITOK OJHO-
TO U3 2HEMEHTOB Cpenil (HapMep, IIOBBILLEHHAS COJIEHOCTE JIIM TEMIIE-
parypa) IIPensgTCTBYeT HOPMATbHOM XI3HEASATEIbHOCTY OPraHU3MOB. B
COOTBETCTBUM ¢ 3aKoHOM TojiepanTHocTy B. Ilendopna xaxasiid Bun
HMEET OIlpelieIeHHBIE ITPEIeSIbl BHIHOCIMBOCTH (TONEPAHTHOCTHU) M XOCTH-
raeT 6JIarorIoNyyms JUIb IIPY ONITUMATEHOM 3HaYEHNUU U codeTaHuy hax-
TopoB. MiaMeHeHure Bo3neicTBUS (paKTOPOB KaK B TY, TaK ¥ B IPYIYIO CTO-
POHY PaBHO HeGIATOTIPYUATHC ISl OPralM3MOB, OHAKO pasHbIe BUII 06-
JIAJAIOT PasiMIHLIMY TIpeleiaMy TOJepaHTHOCTH.

B CBA3M ¢ 3TUM BUJIBI XapaKTEPU3YIOTCA pa3HoN 3K0JIOTMYecKoii Ba-
JIEHTHOCTBIO, TO €CTh CIIOCOGHOCTBIO 3aCeNIATh Cpebl ¢ OOJNbIIeH MK
MeHBLIEH M3MEHYMBOCTBIO 3KOJIOMYECKUX (DAKTOPOB. DBPUTOITHBIE
(rpey. 9BPU — LIUPOKHIA, TOTIOC — MECTO) BUJIBI ITPOTHUBOIIOCTARISIOT CTe-
HOTOIIHBIM (I'Pey. CTEHOC — Y3KUI).

K Hanbosee 0YeBUMAHBIM CIESICTBUSIM SKOJIOIMYECKIX (aKTOPOB OTHO-
CAT M3MEHEHWUS CPOKOB XU3HM 1 [UIOLOBUTOCTH OPraHKU3MOB, MX reorpa-~
(PUYECKOTO pacIpOCTPaHEeHUs, a TakoKe NOSBIEHME aIanTHBHBIX MO~
KaLMit ¥ oT6Op HacIeACTBEHHBIX U3MeHEHMH. OIHAKO GLUOIOTHYECKUM
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CUCTEMaM CBOMCTBEHHA OTHOCUTENbHASI YCTOMUMBOCTD (TOMEOCTA3) B 110~
CTOSIHHO MEHSIOLIEMCS cpeie.

MHoroo6pasue 3KoJ0rMuecKux HpakTopos TpebyeT KiacCupuxalmu.
Yarie BCero MpOTUBOIOCTABISIOT a0MOTUYECKME (PAKTOPBI, K KOTOPBIM
OTHOCHT CBOMCTBA KJIMMara, BOJ U IIOUB, U OMOTUYECKME (DAKTOPHI, CBSI~
3aHHbIE C CYILECTBOBAHUEM U XKMU3HEIESTENbHOCTHIO XKUBBIX CYLIECTB.
YuuTEIBasK BO3POCIIME MACIUTaObl BO3AEHCTBUS JESATEIEHOCTH YeIOBEKa
HAa [IPUpPOJLY, B OTAENBHYIO PYIITY BBLISISIOT AaHTPOIIOIEHHBIE (DAKTOPHI.
Tpu Gonee ApobHOM KiracCuPUKAUY U3 CBOMCTB KIMMaTa 060COBIISIOT
CBOIICTBA IMOYB ¥ BOJHBIX cpell (Tuaposnabudeckre GakTopel), KOTOPhIE
TecHee CBSI3aHEbI C XXMBBIMY OpraHU3MaMU, UEM OCBELLIEHHOCTD, TEMIIepa-
Typa WIK BIaXKHOCTE.

3aciyKMUBaOT BHUMaHUS KiaccuduKalyy pakTopoB IO CUJIe BO3Mei -
CTBMS HAa OPTAHM3MBI U 10 IPUCIOCOGIEHHOCTY OPTaHU3MOB K HUM. B
TIEpPBOM CITydyae UMeIOTCS B BULY GhakTOpBI, IMGO0 UCTPeOIsIoLIUe 0CO6eH 1
TeM caMbIM MEHSIOLUME COCTAB ITOMYIISILIMH, IMOO BIMIOLLIYE Ha BOCIIPO-
M3BOJICTBO 3a CYET U3MEHEHUS X018 PA3BUTHS U IUIONOBUTOCTH OCOGEi,
JTM60 M3MEHSIOLIME TIOBEIEHUE M XapaKTep 0OMeHa BelllecTB. Bo BTopoM
cIlyyae IIopa3yMeBalOT COBEPILEHCTBO alanTalyii, CTeleHb KOTOPOro TeM
BBILLE, YeM peryiapHee NposipieHue daxropa. Harpumep, Ce30HHbIE U3-
MEHEHMS TEMITEPATYPHI Y CYTOUHBIE UBMEHEHUS OCBELIEHHOCTH HACTOJIBKO
DETYJISIPHBI U TTIOCTOSIHHEI, YTO J1I060€ HECOOTBETCTBHE ITPOLIECCOB Pa3By-
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Puc. 179. Knaccudukauus skosorudeckux daxropos (mo Haxo, 1975)




TUS ¥ aKTUBHOCTU OpPraHM3MOB YEpeIOBaHMIO CE30HOE U CMEeHe IHS U
HOUM BOCIIPMHUMAETCS KaK HapylIeHUe HOpM. MeHee BhpaXKeHa Tepro-
JUYHOCTH B UBMGHEHUSIX BIAKHOCTH, CPOKAX BEreTaluy pacTeHui Wi
MacCOBOTO MMOJBIEHMS HACEKOMBIX. ECTECTBEHHO, UTO U NPUCIIOCOBIEH-
HOCTB OPTaHU3MOB K 3TUM (pakTopaM MeHee YHUBepCalbHa U OIpeaeIeH-
Ha. TaxrM 00pa3oM, EPBUYHBIM NMEPUOAMIECKUM (AKTOPOM (TEMITEPATY-
pa, OCBEILEHHOCTD) CIIENyeT IIPOTUBOIIOCTABUTE BTOPUYKEIE [IEPUOANYEC-
KUe (PakTopsl U PaKTOpPhl HENEPUOIUYECKUE, CilydaitHble, K KOTOPEIM
OPraHU3MB! el He MPUCIIOCOOWIIUCE B XO€ SBOJIOLINY U B PE3Y/IBTATE
KHU3HEHHOIO OIIbITA.

OpnHako CyLIECTRYIOT ¥ 00paTHEIE BIUSHUS, KOTOPBIE He BCerna ove-
BU[IHBI, — 3TO BIUSIHUS OPraHMW3MOB Ha 3Konoruyeckue dpakroprl. Ha-
TIpUMeEp, ISl XMIUHMKOB M T1apasUTOB YUCIICHHOCTh MOTEHIIMATLHEIX
KEePTB, COCPEIOTOUEHHBIX Ha OIIPEALIEHHON TePPUTOPYH, — BasKHE Hilee
yCIOBUE CYLIECTBOBAHMSA. MI3MeHeH e B IIOTHOCTH NONYJISIIUU XXepTB
TIPUBOIMT K OCIabNeHHIO WIM YCWIEHHMIO NTapa3siTU3Ma M XUIHWYECTBA, 1
T€¢ PAKTOPSI, NEHCTBUE KOTOPBIX 3aBHMCUT OT IUIOTHOCTH ITOITYJISALIUM, Ha-
3BIBAIOTCS 3ABUCSLLIMMU UM PETYIMPYIOWIMMH. KX MOXHO [IPOTUBOIIOC-
TaBMTh (hakTOpaM, He 3aBUCAIIMM OT TUIOTHOCTH Tonysiuui. Enre 6oree
OYEBMIHA 3aBUCUMOCTD OT COCTOSIHMA TTONYJISILIMI KOHCYMEHTOB (I10Tpe-
6uTeseit) Takoro (akropa, KaK KOpM M eT0 JOCTYITHOCTb.

[TpuBeneHHas KiaccupUKaLUs KOHCTPYKTUBHA JMIIL TIPH aHaIu3e
COCTOSTHMSI TIOTIY/ISILIMI U COBITAAeT C feNeHueM (haKTopoB Ha GrnoTuyec-
Kue 1 abuoruueckue (puc. 179).

KIMIMMATUYECKUE ®AKTOPDI

Cpenu GpakTopoB, COCTABISIIOLIMNX KITMMAT 3eMIIM U OTACIBHLIX &€ Tep-
PUTOPUIH, K OCHOBHBIM [10 BO3EHUCTBUIO Ha XUBYIO IIPUPOLY MOXHO OT-
HecTH uanydernve ConHUa, TeMIIePaTypy Y BIAKHOCTh aTMOChEpHI, K BTO-
POCTEIIEHHEIM — BIMAHYE BETPa, MOHU3ALMU U JaBIeHUS aTMOC(hEepHl,
BIEKTPUIECKHUX ITOJIE.

Coaneynoe u3aygense. Bece npoueccsl B 6uochepe obecrieyrBaoTes
maydeHreM CofTHIIa, HO COTHEeYHAs SHEPIHs PACIIpedeNiseTcs 110 [TOBEepX-
HOCTH 3eMJIM HEpABHOMEPHO, U, KPOME TOT0, HaOMIONAIOTCS €e CE30HHDbIe
U CYTOYHBIE KONeOaBMs1, 0COOeHHO KOHTPACTHRIE B YMEPEHHBIX ¥ BRICOKUX
LUIMPOTAX.

Onpenersis TeMIlepaTypy BO3LyXa U pasinyHbBIX cyOCTpaTOB, COJIHEY -
Has paIuaius IpUBOIUT K M3MEHEHUSIM BIKHOCTY U atMochepHOro 1as-
neHust. [TposBIeHS ITOYTH BCeX KIMMAaTHYeCKUX (PaKTOPOB 3aBUCHT OT
VHCOJISILIVY M, B CBOIO O4epellb, MEHSIOT MHTEHCUBHOCTE ITOTOKA COTHEY -
HBIX JIyyell HaJl TOBEPXHOCTHIO TIOYBHI.

JelicTBre cBeTa Ha HACEKCMBIX IIPOSRIISIETCS, BO-TIEPBLIX, Yepe3 (GoTo-
CHHTE3, B IIPOLIECCe KOTOPOTO CO3IAeTCsl OPraHMYecKoe BeleCTBO, BO-BTO-
PBIX, Yepe3 U3MEHEHMS IPYTUX SKOJOrMYecKUuX GpakTopoB. OgHAaKo Ipu-
MEPOB HeIoCpeCTBEHHOT0 BO3IEHCTBUS CBETA Ha XXMU3HEACATEIbHOCTh
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HaceKOMBIX CPaBHUTENBHO Mano. Tak, JUUMHKU CTPEKO3Bl Aeschna
umbrosa L. B TeMHOTe CHILKAIOT TEMIIbl META00IM3Ma U Yepe3 HEKOTOpoe
BpeMs TUGHYT, a ryceHuLb! Antheraea pernyi G.—M. pearvpyior Ha u3me-
HEeHHe CBETOBOTIO pexXUMa M3MEHEHMSIMM B aKTUBHOCTH HEKOTOPBIX ¢ep-
MEHTOB. 3HaueHMe CBETOBOIO (hakropa Ul BUIOB, aKTUBHBIX TOJIBKO B
HOYHOE BpeMsi, ¥ obuTaTeNeit relep orpaHuyeHo. Meximy TeM sIpKui JUis
[1a3a YeJJ0BeKa CBET MOXKeT OBITh TYCKJIBIM JIJISI HACEKOMBIX, HO IIOCTOSTH-
Hoe SIPKOe OCBELIIEHME CKa3bIBACTCs Ha MX XKMU3HECTIOCOOHOCTH, OCOGEHHO
Ha IIPOIOJDKUTELHOCTY XU3HM MMaro. bosiee MHOrOUMCIEHHB] IPYMEDBL
BO3MEIMCTBUSA CBETA Ha ITOBEIECHNE U Pa3BUTHE HACEKOMBIX.

HacexkoMble MOI'YT CYLIECTBOBATh 60JIee WM MEHEe JTUTEJIBHOE BpeMs
Y B TONHO# TeMHoTe. OIHAKO CBET JIEXHWT B OCHOBE 3PUTEIBHBIX BOCIIPU -
SITUI M pa3TYHAIX GHOJIOTMYECKUX PUTMOB: CYTOYHbIX (LIMPKaIHBIX), Ce-
30HHbIX Y JIYHHBIX. IHTEHCUBHBII YIbTPapHONETOBBIA CBET IyOUTENIeH
IUISL HACEKOMBIX.

Temmepatypa. TeMIepaTypa — IepBUYHbLHA NEPUOINYECKUI (akTop,
[IEACTBYIOLLIMI Ha XMBO OPraHKU3M HEITOCPENCTBEHHO U YePE3 N3MEHEHNA
Ipyrux GaxTopoB CPeIs.

CBoiicTBa [TOBEPXHOCTH 0OBEKTa — €ro LBET, CTPYKTYpa, IUIOLIaah —

OTIPeENSIIOT MHTEHCUBHOCTD ITONIOLIEHMS 1 U3ITyUeHMs TeIUa, a Macca
OOBEKTOB — MX TEIUIOEMKOCTh. I1py YMEHBIIIEHUY Pa3MEPOB 06bEKTa €0
TeII0eMKOCTb MeHSeTCs OhICTpee, YeM CIIOCOOHOCTD K BOCTIPUSITHIO U ITe-
penaye Tervia. Takum o6pa3oM, Ipu JeGuuKTe TeIUIa B CYpOBBIX yCTIOBUAX
BBICOKMX LUMPOT GoJiee KPYITHBIE OPraHU3Mbl UMEIOT HEKOTOPhIE IIPEMMY-
11]eCTBa 10 CPABHEHMIO C MEKMMU.

B CBSI3U C TeM YTO HACEKOMBIE OUeHb MaJIbl, OHU OLICTpEE, YUeM Ipyrue
SKUBOTHBIE, COTPEBAIOTCH COMHEYHBIMU JTy4yaMu, HO GBICTPEE U OCTBIBAIOT B
Tenu. He MMest TIOCTOSIHHOM TeMITEpATYpHI Tejla, OHW B 3HAYUTEIBHO 60JIb-
1L Mepe 3aBUCAT OT COCTOSIHMA CPElbl, ¥ U3IYYEeHUE TeTIa [ULT HUX Cy-
1LeCTBEHHEe, YeM TeMIlepaTypa BO31yxa.

Jlyiana3oH TeMIIEPATyp, B KOTOPOM BO3MOXHBI ITPOSIBIIEHUS] aKTUBHOM
SKU3HEIEATEIBHOCTA HaCeKOMBIX, BAPBUPYeT Y pa3Hblx BUI0oB. Ha rpagu-
Ke, NpyBeJeHHOM Ha pricyHKe 180, BUOHO, YTO 3TOT JUaINa30H OrpaHMYeH
151 38 °C, ¥ 3a ero mpeneaaMmy MUHTEHCUBHOCTh XU3HEHHBIX IIPOLIECCOB
3aKOHOMEPHO CHIDKAETCA.

TeMIiepaTypHbLi OMTUMYM, B 30HE KOTOPOIO OOLIME MPOSIBIEHUS K13~
HeIeATeIbHOCTA Haubonee a(PQEeKTUBHEBL IIpY HaMMEHBIUMX 3aTpaTax
SHEPryH, CMEILEeH K MOBKILIIeHHEIM TeMmnepaTypaM. CySonTuManbHbie 1
CYIEpPONTUMAIBHEIE TeMIIEPATyPHbIE 30HBI JOITYCKAIOT HOPMAJIBHYIO aK-
TUBHOCTH HACEKOMBIX, HO IIpU JajlbHEHIIIeM U3MEHEHUY TeMITEPaTyphbl Ha-
CTYIIaeT XOJIONOBOE MIIM TEIUIOBOE OLIETIeHeH e, BeayLlee K rubenu. [Tpu
TEIUIOBOM OLENeHeHMH, CTaBIIeM MOCTOSHHBIM, BO3BpaT K aKTMBHOM
SKU3HENEATENILBHOCTH YK€ HEBO3ZMOXEH, HO OKOYEHEHME OT XOJI0[a CMEHSI-
eTcs NepeoxaxIeHreM O KpUTHUECKON TOUKM, KOrJa 0CBOGoXaeTcs
CKpHBITas TEIUIOTA IUTaRJIEHMS Y TeJI0 HACEKOMOTO pasorpeBaeTCs IOYTH 4O
0 °C. HekoTopble HACEKOMBIE CIIOCOOHBI TTIEPEHOCUTH BECEMA IJINTE/IbHbIE
U ITyBOKYE TTOHVDKEHVS TEMITEpaTyphl B COCTOSHUM aHabKo3a. Harpumep,

216



Cmepme

. Eﬂacmommoe menaoBoe oKoYeHeHue
487 Bpemennoe mennoBoe oxoveHeHue
© 38 Hawano mennoBozo okoyenenus
5 CyneponmumaneHas 30Ha
S 26 Onmumym
g Cy6onmumanbHasi 30HA
B 15F Hayano oxowernenus om xonoda
g 1 BpemenHoe okoveHeHue om x0n100a
5 | lepeoxnaxde- 3amepsaw- 3ameps-
= L Hue COKOS  Wwue COKu Wue COKu
-1,5
-45
-11

Puc. 180. Kpnpas BaxmeTheBa, XapakTepuaylomas H3MeHeHHe COCTOAHMS
HACEKOMOro oI BO3XeHcTBMEM TeMNepaTyphbl cpenpl (o SIxonroBy, 1964)

I'YCEHULIBI KYKYPY3HOTro MOThUIBKA ( Ostrinia nubilalis L.) oxXxuBanu mocie
oxnaxnerus 1o —190 °C. I1pu oOBSICHEHHMM 3TOrO SBJIEHUA Y IIPY pacyere
KPUTUYECKOM TOYKM TIEPEOXTaXKACHIS CIEAyeT YUUThIBaTh, YTO COKU Tesla
HACEKOMOTO CJIyKaT aHTU(MPU3aMU M 3aMep3atoT IIPU TeMIlepaTypax boiee
HU3KKUX, YeM BoJa.

B NpuKJIagHBIX UCCIEAOBAHMUAX YACTO IIPUXOIUTCS CTAIKUBATHCH C
HEOOXOOMMOCTBIO YCTAHOBJICHMSI ITPEEIOB BEIHOCIUBOCTU U TEMIIepa-
TYp, TIPEATOUMTaeMBIX HACEKOMBIMU. B3pocibie 0co6y HellapHoro Liel-
xonpsana ( Ocneria dispar L.), HaipuMep, IIOTMOAIOT IIPHU I10JIy4aCOBOM
oxnaxaeHuu no —4 °C. Mmaro capanuu Melanoplus mexicanus L. THOHYT
npu —8 °C yepe3 BOE CYTOK, a 3UMYIOLIME I'YCEHMUB! 3JIaTOTY3KH :
Nygmia phaeorrhoea L. criocOGHEI BEIIEPXUBATh OXJaxneHue 1o —14 °C
B TeyeHue 158 nHeil.

[Mpy MOBBILIEHUM TeMITEpaTyphl 10 45—48 °C MHOTMe HaceKOMbIe THO-
HYT, HO TMYMHKU HEKOTOPBIX XKYKOB-3/1aTOK X HUMQBI ITYCTHIHHOM ca-
DaHYU COXPAHSIOT aKTUBHOCTB IIpHU 52 °C, a TMYMHKU MyX-6eperoByLuex
aKTUBHBI Jaxe npu 65 °C.

TemrepaTypbl, OOBIIHBIE [JISI MHOTMX BUIIOB HACEKOMBIX, BECbMa JaJle-
KM OT 3TMX KpalHUX 3HaveHu#. CriocoOHOCTh HACEKOMBIX K IIepeHece-
HUIO IOBBIILIEHHBIX MJIM ITOHYDKEHHBIX TEMIIEpaTyp BapbUpyeT B 3aBUCH-
MOCTH OT (PM3UOIOTHYECKOTO COCTOSIHUS, IIPEILIECTBYIOLIETO OIIbITa U YC-
JIOBU CYLIECTBOBAHUS] MHIUBUIIOB.

Ipy BHIBICHUH TIPEITOYMTaEMbIX TEMITepaTyp (TepMolpedepeHayMa)
06BEIYHO MCIOIb3YIOT IIPUOOPHI, TOAIEPKUBAIOLIIE IPAIMEHT TeIUla UiIx
JalolIyie BO3MOXHOCTE BEIOOPa OMHOM U3 BYX SKCIIEPUMEHTANILHBIX Ka-
Mep, B Pa3HOM CTENeHM HarpeThIX. B 3TUX YCIOBUAX KOMHATHas Myxa
(Musca domestica 1L.) 00BIYHO NpeanioyuTaeT TeMiepatypy 42 °C, Bollb
Pediculus humanis L. — ot 24 no 32 °C, Ho 3HayeHUs TepMolipedepeHIyMa
MOTYT MEHATHCH B 3aBUCMMOCTH OT COITYTCTBYIOILMX 06¢cTOsATENbCTB. Ha-
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npuMep, MypaBbu Formica rufa L., COIepXaBLIXECS pAHee IIPU 3—5°C,
W36VpaTH TeMIepaTypy oT 23 no 29 °C, a comepxasluuecs npu 27—
29 °C — temrepatypy or 32 mo 52°C. Jlng TyCTBIHHOM CapaHdu
(Schistocerca gregaria Forsk.) BbIABIEH CIEAYIOLIUH XOI M3MEHEeHUH Tep-
morpeeperayma, “C: Humda I Bospacta — 30,1, I1 Bospacra — 28.8, 111
Bospacta — 31,6, IV Bospacra — 37,1, Humpa V Bospacta — 36,7, MoJio-
JIBIe UMaro — 39,3, I010Bo3peible 0co6r — 29,4. B HOUHOe BpeMst MHOTHE
HAaceKOMBble U30MParoT Gosiee HU3KKE TEMITEpaTypbl, YEM THEM.

B 3aBHCHMOCTH OT TepMoTipehepeHIyMa, BEIPAXKAIOILET0 GUOJIOrHYec-
Kvie TpeGOBaHMS BU/IA, ¥ OT TMaNa3oHa [epeHOCHMBIX TEMIIEPATyp HACEKO-
Mble pasIeNIsIoTcsl Ha CTEHOTEPMHBIX M 9BPUTEPMHbIX. I1epBbIe BLIHOCAT
LB OTPAHVYEHHbIE KOJIeGaHus TEIUIOBOIO PEXUMa, BTOPbIE CIIOCOGHEI
[lepeHOCUTh U3MEHeH)s (hakTopa B GoJlee IMPOKUX Mpefenax. [apasuTsl
TETUIOKPOBHBIX XUBOTHbIX, K&K ¥ MHOTHE MPEJICTABUTEH (hayHbI TPOITU-
KOB, KaK TIPABUJIO, CTEHOTEPMHBIE Y TETUI0MOo0ouBbIe. Cpefy CTEHOTEPM-
HBIX XOJIOIOMIOBUBBIX BUIOB (PayHbI CHeroB I MMaaeB BBIIESIIOTCS IPYII-
T1bI HOTOXBOCTOK M JBYKPBUIBIX, aKTUBHBIX B I1ana3oHe TeMmnepatyp ot 0
10 —10°C, ot 0 1o 5 °C u HakOHel, aKTHBHBIX TOJIBKO B COJHEUHBIE YACHI
IHA TIpy TeMIepatypax ot 5 1o 10 °C. TTpencraBuTeny IBYX MEPBbIX TPYIIIT
HACTOJILKO UYBCTBUTEJIHHBI K TIOBBILLEHUIO TEMIIEPATYPbI, YTO TUGHYT Ye-
pe3 HECKOJIBKO MUHYT OT Terlla PYKM UelIOBEKa.

[IpyMephl 3BPUTEPMHEIX BUIOB: 3ejieHas MaJalbHas Myxa (Lucilia
serricata Mg.), 6abouka-KpanuBHULA (Aglais urticae L.), TaHUMPHBIE KITe-
iy (Oribater), oGUTaIOILME HA TOJIBIX CKaJlaX BHYTPUKOHTUHEHTATBHBIX
paifOHOB U TlepeHocsLMe Kone6anus ot 60 nHem 1o 0 °C Houblo.

HacexoMBIM IpHCYLIA ¥ COBCTBEHHAsE TepMOperyisLus. O6 3TOM CBU-
IEeTeLCTBYET, HalIpUMep, TO, YTO MEPTBbIE XKYYKU-UYEPHOTEIIKU B ITYCTHIHE
HarpeBaloTca Ha 2—9 °C cuybHee, YeM XuBble. Y YEpPHOTO TapakaHa
(Blatta orientalis L.) 6narofapst UCIIapeHUIO C [TOBEPXHOCTH Tejla MJIX YCH -
JIEHHOMY TIOTpeGIEHMIO KMCIIOPOa TeMIlepaTypa JTUbO Clierka NoBbILIaeT-
cs1, 60 ITOHDKAETCS], HO TOJIBKO, ECIIM TeMIIepaTypa CPEbl BRIXOAUT 3a
npenensl 13—25°C.

MenoHOCHBIE ITYeJIbI B KapKyIO IIOroLy [IPOBETPMBAIOT YJIel, HO IpU
TeMnepaType Hipke 13 °C Ha4MHAIOT YCUJIEHHO IBUTaThCs U CKYyUMBAIOTCS.
ITpu 3TOM 0COGH, OCTHIBAIOLIME Ha ITEPUQEPUM CKOTUIEHHS, [1EPETIONI3AI0T
B €0 LIEHTp, BBITECHSS Pa3orpeBLINXCs. B pesysbTare TeMeparypa Bo3-
nyxa B yise nosbiuaercs 10 30 °C. bosbiuoe 3HaueHKe 11 TEPMOPETYJIA-
LMY UMeeT BUGPALMA KPhUIbEB ILUMeNel ¥ GPakHUKOB, KOTOPhIE CIIOCO0-
HbI B3JIETATH JIULIB TIPU TeMIIEpaType KPbLIOBBIX MBILIL He Huke 34,5 °C.
MHorue BUAB! HACEKOMBIX TOBBIIIAIOT CBOIO TEMIIEPATYDY, BBIITOJI3asT Ha
OCBELIEHHEIE COTHLIEM MECTa.

JUIa OLEHKU BIMSHUM TeMIIEpaTyphl Ha XOX Pa3BUTHUSL HaCEKOMBIX
OGBIYHO ITOJIB3YIOTCS KPUTEPUEM CYMMBI 2 (HEKTUBHBIX TEMIIepaTyp, OT-
CYeT KOTOPBIX BEAYT OT 3apaHee BEMMCIEHHBLY 3HAYSHIY HIDKHET0 Iopora
pasuTtis. Hanpumep, Myxa-nposoduta (Drosophila melanogaster Mg.)
pasBUBAETCA TIPY TeMIlepaType He Hioke 13,5 °C — noporoBoi 1isi [aHHO-
ro Buaa. COOTBETCTBYIOILUE 3HAYEHMS TEMIIEPaTypPHOTO 1TOpora IS 6~
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NOHHOMI Tn (Aphis pomi Deg.), KoMHaTHOU Myxu (Musca domestica L.) 1
peDKero TapakaHa (Blatella germanica L.) cocraBngior 7, 12 u 6,5 °C.
st amBapHOro noaroHocuka (Sitophilus granaria L.) TemIiepaTypHBIA
nopor passutus 11°C, onsa xanyctHou monu (Plutella maculipennus
Curt.) — 9,8, wBenckoit myxu (Oscinella frit L.) — 8, 03UMO#A COBKHU
(Agrotis segetum Schiff.) — 10, xonopanckoro xyxa (Leptinotarsa
decemlineata Say.) — 12°C.

[Ipu Gojlee HU3KUX TEMIlepaTypax pasBUTUE TOPMO3UTCS, HO eCIIU UX
CpeJHeCyTOUHbIe 3HaYeHUSs! PEeBOCXOAST IIOPOrOBbIe, TO Pa3BUTHE IIPO-
LOJDKAETCS. M HACEKOMBIE Yepe3 IOJNOXKEHHBI CPOK JOCTUTAIOT [10JI0BOM
3pENOCTH.

B HOMyCTUMBIX TSI KaXKIOr0O BUIA TIpefesax JTUTeIbHOCTh Pa3sBUTHS
COKpAILIAETCS C ITOBBILUEHMEM TeMIIEPaTypBI, & er0 CKOPOCTh BO3PacTaer.
Dra 3aBUCUMOCTD, BbIpaxKeHHas rurepbonoi BiayHKa, COOTBETCTBYET
IIPUHLIMITY KUHETHKY XUMUUECKUX PEaKLUM, TI0 KOTOPOMY YBEIHYEHHE
TeMIteparypsl Ha 10 °C npuBOIUT K YCKOPEHUIO peaKIvi U IIpOLECCOB B
2—4 paza. Tak, 5MOPUOHATILHOE pa3BUTHE KOJIOPaLCcKoro xyka Ipu 17 °C
3aBepLaercs yepes 216 u, a npu 27 °C — yepes 96 u.

CriocoBHOCTb OMOTOrMYECKUX OOBEKTOB K TEPMOPETYJISILIUM, aKTUBHO-
My BBIOOPY IMpeAIOUUTaeMbIX TEMIIEPATYD M TIOLNEPXKAHUIO TOMEOCTa3a
[O3BOJISIET IIPOTHBOIOCTABUTH TEPMOCTAOWIIBHBIE U TEPMOJIAOUIBHBIE
TIPOLIECCHI, CTAIUU U (ba3bl, KOTOpPbIE B MEHBILIEH WM OONIbILEH CTENTEHN
TIOABEPKEHBI BIMSTHUSAM TEMIIEpaTyphl. B yacTHOCTH, I1epHOoLL JpOGIEHNS B
sMOpUOTEHE3E KOTOPAICKOTr0 XyKa OTHOCUTEILHO TEPMOCTaOMIIEH, a eI'0
3aKIIIOYUTEIBHBIC STAITBI TEPMONAOUIIEHEIL.

CI10co6HOCTh LIUPOKO paclpocTpaHeHHOro B EBporte Kitoma-coinary-
Ka (Pyrrhocoris apterus L.) 1aBaTh TOJBKO OIHO ITIOKOJIEHME 1 Ha Iore, U Ha
ceBepe apealia OIpeiesisieTcs U30UpaTeIbHOCTBIO CYOCTPaTOB, HarpeBae-
MbIX He 6onee yem o 23 °C.

PacueT cyMM 3(p(GeKTUBHBIX TeMIlepaTyp (S) IIPOBOIAT 10 popMyJie

S=({—1y)n,

I !— CpeNHEeCYTOYHas TeMIIepaTypa BO3AyXa; fy — 3HAyeHHMe HIDKHEro ropora
PasBUTHUA; A — YUCIO IHEW, HEOOXOOUMBIX IS Pa3BUTHA.

Hanpumep, Drosophila melanogaster Mg. (fy=13,5°C) mipu 26 °C
pasBuBaercd 20 nHei, a npu 19,5 °C — 41,7 nug. Takum ob6pasom, U B
IIepBOM ciydae, Korma S=(26—13,5)20=250, u BO BTOPOM —
S=(19,5—13,5)41,7 =250,2 cymMa 3(pHeKTUBHEIX TEMIIEPATYP OAMHA-
KOBa (TEIUTIOBAsI KOHCTAHTA) M MOXET OBITh MCIIOJIb30BaHa IS IIPOrHO3a
CPOKOB pasBUTHS, TaK Kak n =S/(f — f).

Jlns 16m0HHOM T cyMMa 3 GeKTUBHBIX Temiepatyp (S),°C — 114,
KOMHAaTHOM Myxu — 230, amb6apHOro IoJroHocuka — 360, KarmycTHOH
Mo — 380, mBenckoi Mmyxu — 400, ozumoit coBku — 1000, 111 peDKero
Tapakada — 1900. 3Hasi, Harpumep, 4To B JIEHMHIpanckoit 061acTu cymma
apeXTUBHBIX TEMITEPATYP CBEPX ITOPOTa Pa3BUTHSL KarlycTHo! Mo 9 °C
cocTapnseT npuMepHo 740 °C, MOXHO OXMIATh TOSIBIEHMS 31eCh HE Me-

219



Hee ABYX ITokoNeHuH Bperuress. B OMckoit obnactu (8= 1150 °C) Bo3-
MOXXHO pa3BUTHE TPeX NOKOJNEHUH 3Toro BpeauTtes, B KpacHomapckom
kpae (S=2300 °C) — yxe 5—6 moxoneHuit. Takye pacueTsl IPUMEHU -
TEJILHBL IULUL K TEM BUOAM, YUCIO TTOKOJIEHHU KOTOPBIX BApUPYET B 3a-
BUCHUMOCTH OT YCJIOBHI CYIIIECTBOBAHMS M He 3aKpeIlIEHO TeHEeTHYECKH,
KaK, HallpuMep, ¥ TYTOBOTO LIeaKoIipsiaa Bombyx mori L.

Hepenxo peructpauyst cyMM 29 @EKTUBHBIX TEMIIEPATYP ITO3BOJISIET
TIPOTHO3UPOBATh CPOKH IOSBIECHMS BpeddlvX (a3 U IIaHupoBaTh 3a-
LUMTHEIE MEPONPUATYS. B YACTHOCTH, MHCEKTULIMABI IPOTUB KOMIOPaICKO-
o XXyKa Ha KapTodene uenecoobpasHo MpuMeHsTs Ipu S'= 150 °C (ripu
1y =12 °C), TOCKOJIBKY K 9TOMY BpEMEHU HaYMHAETCS MaACCOBOE IIOSIBIIE-
HI€ BpeIUTeIs.

PacueThbl cyMM 3G(HEKTUBHBIX TEMIIEPATYP UMEIOT OPUEHTUPOBOYHOE
3HAYEHME; UX CNIENYET KOPPEKTUPOBATh C YIETOM JaHHBIX HENOCPEeICTBEH-
HBIX HAGMIOOEHMH 32 COCTOSTHMEM MOy Isauuit Bpeaureneil. Kpome Toro,
CPOKM Pa3BUTHUS BPeAUTENIeH 3aBUCST He TOJIBKO OT HAKOIUIEHHOTO Tela,
HO Y OT KoJIeGaHUH TeMIlepaTyphl, KOTOPhle 0OBIMHO CONEHCTBYIOT UX CO-
KpaureHuo. [Ipy ITOHMXXEHHBIX TeMIIEpaTypax LIUTEbHOCTD XKM3HU OT-
JEeTBHBIX ocobeil 3HauuTeNbHo Bo3pacTaeT. Tak, ecnu npu 30 °C myxu
Drosophila melanogaster Mg. cyulecTBYIOT B cpefiHeM 21 meHb, TO Mpu
15 °C — ue meHee 130 aHelt.

[onpepxxeHa BIUSHUIO KIHMATHUECKUX (PAKTOPOB U TUIOLOBUTOCTh
HACEKOMBIX: OHA MAKCUMAaJIbHA MR OITTUMAJIbHBIX YCIIOBUSIX, HO IO~
XKU3HEHHAS TUIOJOBUTOCTL CAMOK 3aBMCUT OT CPOKOB MX CYLIECTBOBA-
HUs1. Hepelko cokpallieHye yucna sivll, OTKIaAbIBAEMbIX CAMKOM exei-
HEBHO NPU MOHKEHHBIX TEMITEpATYpax, KOMIIEHCUPYETCS IITUTEbHO-
CTBXO IEPUOA MX OTKIAIKY, U B KOHEUHOM CUeTe MaKCUMAIIBHO TUI0L0-
BUTBIMU OKa3bIBalOTCs Haubojiee OONATOBeYHBIE, a He Hauboiee
aKTHBHBIE 0cobu. boJiee Bcero sSiML B eIMHULY BpeMEHU CaMKH LIBEXC-
KOU MYXW OTKJIaIbIBalOT ITpu TeMIiepaType 18—39 °C, Mmyxa-MepoMu3sa
(Meromyza saltatrix L.) — nipu 20—30, a ayroBoit MoThUIeK Loxostege
sticticalis L. — nipu 25 °C.

BraxunocTs. OTIETUTE BIUSHME BIAXKHOCTU OT BO3NEUCTBUS IPYTHX
SKonornyeckux HhakTopoB TPYAHO, a ITOPoi 1 HeBo3MOXHO. Ecin uMeror-
Cs JOCTYITHEIE UCTOUHUKM BAATU, HACEKOMEIE JIEIKO NePEeHOCAT CYXOCTh
BO3MyXa, ¥ JTULUL (GOPMBL, ITOCTOSIHHO OOMTAIOIIIMe B BogoeMax (rMapoou-
OHTBL), TMOHYT Ha Cyllle.

BrnusHue BNaXXHOCTH Ha JTUTEIBHOCTD U CKOPOCTD PasBUTHA OGBIYHO
OlIpefieNideTcs BO3NeHCTBYEM TeMIIepaTyphl. Y KOMHATHOM U 3eJIeHOM Ma-
HajasHOU Myxu (Musca domestica .. v Lucilia serricata Mg.) oGHapyxeHa
JIMHeHAs 3aBUCHMOCTh MeXIY CKOPOCTHIO PA3BUTHSA U JEDUIIMTOM BIAX-
HOCTH, a Y NepeJIeTHON capaHyy CKOpPOCTh pasBUTUS BO3pacTaeT IIpH IT0o-
BBIWUEHNY OTHOCUTENbHOU BiaxHoctu g0 70 %. Ilpu Gonee BRICOKOM
BIIAXHOCTHU pa3BUTHUE CapaH4M TOPMO3HUTCS U MHOTHE OCOOHU MOPaXKAITCH
TPUOHBIMHA U 6aKTepUATBHBIMU GONE3HIMU. '

CyXOITyTHBIX HaCeKOMBIX ITOJPA3NEIISIFOT Ha TUTPOMIIIOB, OGUTAIOLIMX
BO BIIaXHBIX MecTaX, Me30(UIJIOB, MeHEe TpeOOBATENBHBIX K BIAXKHOCTU
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aTMocdepsl, U KcepoDUIIOB, TIPUCITOCOBNEHHBIX K JIOCTOSHHOMY JehrIM-

TY BIAXHOCTH.

o Jlng mononHeHus 3aracoB BOABI HEXOTOPhIE HACEKOMBIE TIBIOT POCY
(xon-uepenaiixa — Eurygasier integriceps Put.) iy COKU pacTeHui, 11o-
Tpe6JISIIOT BJAry C MULLEH TUO0 UCITONB3YIOT META00IUYECKYIO BOY, 06~
pasyeMyIo IpY OKMCIEHUY XXUPOB U APYIUX OpraHUYecKux BelecTs. ['y-
CeHULBI TUTaTAHOW Monu ( Tineola biselliella 1..) 1 MENTEHUYHON OTHEBKU
(Ephestia kuhniella Zell.), aMGapHEIA ¥ PUCOBBIN NONTOHOCUKY (Sitophilus
granaria L. u S. oryzae L.), iutasich cy6cTpaTaMy ¢ HeGOBLINMM CoIepXa-
HUEM BJIary, OOXOIATCS METaboIMIeCKOH Bonoil. Mexy TeM Turpodmib-
HEBIE HACEKOMBIE, ¥ B OCOOEHHOCTH ABILIALLIKE XabpaMu IUIPOOHOHTEL,
NMOTPEONSIOT 3HAYUTEILHOE KOJIMYECTBO BOJBI Yepes IMPOHULIAEMBIE IT0-
KpPOBBI.

OIUH U3 CIIOCOO0B 3KOHOMMU BOIHBIX 3a11aCOB, IIOCTOSIHHO PaCXOmye-
MBIX [P OOMEHE BEILIECTB, TPAHCIIUPALIUY U UCTIAPEHUY, — BBIIEIEHE
KOHLEHTpHUPpOBaHHOM Mouu. L1l BRIBEASHUS M3OBITKA BOIBI, IIOTPEBIIEH -
HOM ¢ COKOM pacTeHUW, CiIyXaT QUIbTPAUMOHHbIE KaMephl KUILEYHMKA.

CHYKEeHME CONEPXKaHMS BOOBI B OPraHM3Me Pa3HEIE BUIbI HACEKOMBIX
MEPEHOCSAT HEOJUHAKOBO: KoNopanckuil xXyk (Leptinotarsa decemlineata
Say.) BeIIEpXUBaeT NoacylrBanye Ha 50 %, xyx Catalpa lanigera L. —
Ha 25 %, a XyK Lachnosterna sp. morubaer npu MoacyluMBaHum Ha 15 %.
Mexmy TeM TMYUHKA HEKOTOPBIX KOMAapOoB, XUBYIIUE B ITEPECHIXAtOUIMX
JIYKax, OCTAIOTCS XXUBBIMU B TeueHue 10 iet, coxpaHsist He Goyee 3 % BOIbI
oT mMacchl Tea. OQHAKO 3TH JaHHBIE XapaKTePU3YIOT pasHoO0pasue peak-
LUt HACEKOMBIX Ha UBMEHEHME BIAKHOCTH JUIIL B SKCIIEPUMEHTATBHBIX
YCIOBUSIX.

B ripupone BIHSHYE BIAKHOCTH OITOCpeNyeTcs TeMIIepaTypoi U Ipyru-
Mu (pakTopaMu cpeéapl. [103TOMY B IIPAKTUKE SKOTOTUYECKIX UCCIe0Ba-
HU 06BIYHO PaccMaTpUBAIOT COBMECTHOE BIUSIHUE BIAXHOCTY W TEMIIE-
paTypel, ISt AEMOHCTPALMU KOTOPOTO UCIIOIb3YIOT MHOTOOOpa3HbIe MH-
JIeKChl, KO3 PUUMEHTH! ¥ nuarpaMMsbl. [Ipy ux pacyete U MOCTPOSHUU
yIOOHO IOJIB30BATHECS IPUHSTHIMU B METEOPOJIOTUY TIapaMeTpaMu: yCpe/i-
HEHHBIMU (CpeOHETHEBHBIMY, CpEOHEIEKAIHBIMU U T. I1.) 3HAUSHUAMU
TEMITePATYpPhl BO3MYXa U BJIAXHOCTH, IPUYEM BIAKHOCTH YYUTHIBAIOT
160 B OTHOCUTEILHOM BBIPAXKEHUY, JTUOO B BULE CYMMBI 0CaJKOB 33 TOT
WY UHOM ITepUOL. .

st porHo3a U BRISIBICHUS TUMUTUPYIOIINX (HaKTOPOB IIpUMEHU -
TEJIBHO K KaXION CTaIMU Pa3BUTUS HACEKOMOI'O MCIIONb3YIOT OUOKIM-
mMorpammel b. T1. ¥YBaposa (puc. 181).

Pacrionaras MeTeoCBOIKaMU IS TEPPUTOPHUU U CE30Ha MACCOBOI'O I10-
SIBJIEHUS BUJA, HA COOTBETCTBYIOLIEM IrpadiKe MOXHO OUePTUTE 30HY OIl-
THMyMa, KOHTYPHI KOTOPO# IIpK HATTOXEeHUU Ha rpaduKy, ITIOCTPOSHHEBIE
JUTIST MHBIX TEPPUTOPUN M CE30HOB, Cpa3y BLIABISIOT, UTO U ISl KaKOH
(asel pa3sBUTHS CIIYXUT JUMUTUPYIOIUM dakTopoM. M3 npuseneHHOro
rparka BUIHO, YTO U3GHITOYHBIE OCaNKU B OKTsIOpe (X), nexkadpe (XII),
suBape (I) u dpepare (I1) ObUTY IPUINHOMN IMOETU 3UMYIOIIMX ULl Ma-
POKKCKOM capaHyM, KaK ¥ X HEJOCTAaTOK U [IOBBILIEHNE TEMIIEPATyphl B
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Puc. 181. Buoxmmmorpamma B. I1. YBaposa uia MapoKKcKoil
capanys B Manoit Asun (no Beii-Buenko, 1966):

A — HeBnaronpuaTHee U 5 — GnaronNpyaTHbIE YCJIOBHSA XUIHH

netree BpeMs (VI—VIII). TouwxeHue Temriepatyphl B anpee (IV) Hebia-
TOITPUATHO CKA3BIBaJIOCh HA MMAro.

Bropocrenennsie ¢akTopbl. [Ipy CUIBHOM BETpe HACEKOMBIE, HE YCIIEB-
LIvie YKpBITBCS B yOEXMILAX, pa3HOCATCS Ha JlaleKue paccTosHud. Oxa-
3aBLIKCH B HETIPUBBIYHBIX ST Ce0ST YCIIOBUAX, OHU TMOHYT WM IIPUCIO-
CabBIUBAIOTCA K 3TUM YCIOBUSM, IIPUYEM SBPUTOIIHbBIE BUIBI, OTIIMYAIO-
ILIMecs TTOBBILIEHHON 3KOIOIMYECKON BATEHTHOCTLIO, MMEIOT DOJbILe
IIAHCOB HA BBDKUBAHUE, YeM CTEHOTOIIHbIe BUALL. HeuacTo yeioBus Ha
HOBOH POIMHE GIArONpPUSITHBL ISl MUTPaHTOB, U HACEKOMBIE OBBIYHO U3~
GeraloT NOpHIBOB BeTpa. Bee e HeKOTOpBIe U3 HUX, 061aasd cBoeodpas-
HBIMM [TapyCaMy — ITYLIMCTEIMU LETHHKAMU ¥ BBIPOCTAMM TeJla, ITPHCITO-
COBJEHE! K ITACCHBHOMY PACCEIEHUIO TOKAMU BO3IYXa.

TIpu pe3KoM ITaneHuy aTMOchepHOTo AaBJIeH s, YTO OBIYHO IpeBe-
1aeT 6ypro, HaceKoMble OCOOEHHO aKTHBHBL. B 3TOM HETPYAHO yOeIUThCS,
Habmoznas 3a MypaseitHukoM. [TozgHee, rpexpaiias rnepeMelleH st U CHU-
Xaqd aKTUBHOCTh, OHU IIePEeXUIAIoT yparat, HO OCTAI0TCS YIOABEPKEHHbI-
MU KOCBEHHBIM BIMSIHMAM BETpa, MEHSIIOIIET0 TeMIIEPATYDY Y COAECTBY-
IOLLETO KCrapeHK o Biaru. [ToHvbKeHHOe aTMOC(EpHOe JaBlIeHue CTUMY-
JMpYeT OKpBUIEHIE HEKOTOPBIX BUIOB 6a604eK ¥ BeCHAHOK. KpoMe Toro,
HAaCcEKOMBIE TIPH MUTPALMSIX KaK Obl CIIEAYIOT 32 CHUKEHUEM JaBIeHUA,
YCTPEMJISISICH B T€ PaifoHBI, Te 3HaYeHUs ero Hike. OHM Takke BOCIIPH-
MMUMBLL K MOHM3ALMK aTMOoCchephl 0 U Mocje IPpo3bl, BO BpeMsI JIECHBIX
NIOXAPOB U JIEKTPUYECKUX Pa3psiioB MOJIHMIA.
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[TonoXxuTeNbHbIE KOHBL, KaK ITPaBUII0, CTUMYIUPYIOT aKTUBHOCTh Ha-
CEKOMBIX, K OTpULIATEIbHBIM OHU 0€3pa3iyHbL, HO B JIAG0PATOPHBIX OKC-
MepUMEHTAX TIU Acyrthosiphon pisi Kalt. pearnpoBaiy Ha HUX TOPMOXKe-
HUeM JUHBKU. Ha MHOTMX HACEeKOMBIX BIMSIET U3MEHEHME HAIIpaBJIeHHO-
CTH 3JIEKTPHUYECKOIO MOJISI, BEPOSITHO, B CBA3M C HAKOTUTEHUEM DJIEKTPO-
CTaTMYECKMX 3apsIoB Ha Tejie. Bo BpeMsi reOMarHUTHBIX Gyph aKTUBHOCTD
MHOTMX HaceKOMbIX I[TOBBILIAETCS, a IPO30QIIILI pearupyioT Jaxe Ha cia-
6oe anekrTpuyeckoe moje (no 200 B/M) u ero U3MeHeHUs, HallpuMep, Tpu
TIPOXOXIEHU Y Hal HUMU 00JIaKOB.

MUKPOKITUMAT 1 PEMYNAUMA XXKUSHEHHbIX LIMKJTOB

COBMECTHOE BIUAHUE KIMMaTUYECKUX (DAKTOPOB OIIPEAEIISIET YCIOBUS
CYILIECTBOBAHUS U SKU3HENEATETBHOCTA HACEKOMBIX B CAMBIX OGLUMX Uep-
Tax. B 2TOM cMBIC/IE MOXHO YTBEPXIATh, YTO KIUMAT 3aIloJIsphs, HATIPH~
Mep, CIUILIKOM CYpPOB IJIsT KOJIOPAACKOTO XKyKa, BPeJOHOCHOCTL KOTOPOTo
MPOSIBIIAETCS B 60JIee TEIUIBIX paifoHax.

Hapsiny ¢ MeTeoponoruuecKiuMU YCIOBUSMU [T HACEKOMBIX BBUIY MX
MaJTbIX Pa3MEPOB U ITOBIIKHOCTH 0c000e 3HAUeHUE TIPUOOPEeTatoT MUKPO-
KJIKMAT, TO €CTh KJIUMAT Ha YPOBHE OpraHu3Ma, peallbHbIe YCJIOBUS CyIIe-
CTBOBAHUSI, KOTOPBIE OTIPENENAIOT OUOJIOTMUECKYE Peaklii HAaCEKOMOTO B
JaHHOE BpeMs M B IAHHOM MecTe.

OO6BIYHBIE aTPOTEXHUUECKUE TIPUEMBI CYIIIECTBEHHO MEHIIOT MUKPO-
KJIMMAT MalllHU, KOTOPBIM CTaHOBUTCY GoJiee CYpOBBIM TIOCTIE XKaTBhI 1
Bernallky. ITpy 3TOM BIQXHOCTEH BO3AYyXa B IT0JIE PEAKO MMafaeT HUXe
50 %, a U1 OOUTAIOLLMX Ha PACTEHUSIX HACEKOMBIX OHa 0oJiee BEICOKA U
ITOCTOSTHHA. B LIeNIoM MUKPOKIMMAT IMTALUHU XapaKTepu3yeTcs GOIbIIMMUI
KOJIEGaHUSIMU TeMIIEPaTYpPhl, IIOBBILIEHHON BIAXXHOCTEIO, OCIa0NeHHBIMUI
TIOpBIBAMU BETPA M OCaIKaMU, O6eTHOCTHIO KPACHBIMU ¥ CUHUMMU JIy4aMu
COJTHEUHOTO CITEKTpa, HO OTHOCUTEJILHBIM O0TaTCTBOM UHGMPaKpacHbIMU.

Ilpenens M3MEHYMBOCTU KIMMaTUUECKUX (MUKPOKIMMATUYECKUX)
(haKTOpOB, KOTOpBIE HACEKOMBIE TIEPEHOCAT B HEAEATEIILHOM COCTOSIHUM,
3HAYNUTENHLHO LIMpe MTPENesoB X aKTUBHOCTH, a TeM HoJiee IIpeesioB pas-
BUTHS U pasMHOXeHus. Hepenko BUABI, BecbMa yCTONUMBEIE K pA3IUY-
HBIM KJIMMAaTUYeCKMM BO3OEHCTBUSIM CPELbI, T10CIE XONOLHON 3UMBI U
KapKOTO JIeTa YCTPEMILTIOTCS B GpauHbI IT0JIET TOJNILKO paHHEN OCEHBIOo, B
IpeIBeYepPHIE Yachl PEAKUX TEIUIBIX Y ICHBIX JHEH.

TaxyM 06pa3oM, IpY BOCIIPOM3BOJICTBE ITOTYISLMIA IUAITa30H IOITyC-
TUMOM U3MEHYHBOCTH (HakTOPOB elle 6ojee OrpaHTyeH.

3aBUCHUMOCTh PA3MHOXEHUS U Pa3BUTUS HACEKOMBIX OT BHEIIHUX yC-
JIOBUI KOPPEKTUPYETCS U OIIOCPEMYeTCsl COOTBETCTBYIOLUMMY aKTaMH I10-
BeieHus1. OGBIYHO JNI060e M3MeHe Ve Bo3NecTBYA GaKTopa BI3bIBAET
HEKOTOPOE TIOBBIIEHUE aKTUBHOCTU Y OPUEHTUPOBOYHYIO peaKLvIo, Ha-
MpaBJIeHHYIO Ha OTHICKaHUe OIaroIpUATHBIX yeIoBUil. OnHaKo Ipy He-
BO3MOXXHOCTH MX BBIO6Opa HaceKOMBIE BI1aJa0T B OLETIeHe e, KOIa pe3-
KO cokpaliiaeTcss 0OMeH BeLUEeCTB, MJIM BbIpabaThIBAIOT ellle boJiee coBep-
IIEHHBIE U CTIeLMduIecKyie IIPUCTIOCODIEHUS.
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B 4aCTHOCTH, HEKOTOPbIe HOTOXBOCTKM UCITBITHIBAIOT HUM(PO3 — U3-
MeHeHYe 06JIMKa, COITYTCTBYIOIIEE COKPALICHHUIO aKTUBHOCTY. BTsArBas
TIPUIATKY U OGJIEKAsICh TOTIOHUTEIBHOM JIMHOYHOM LUKYPKO¥, OHM CTa~
HOBSTCS ITOXOXVMU Ha MEJIKMX KYKOJIOK BBICIIMX HACEKOMBIX U B 3TOM
COCTOSIHMH TPe6HIBAIOT 110 HACTYTUIEHHS GIarONpUsTHBIX YCTIOBUM CyILE-
cTBOBaHMA. JUIA JMYMHOK GOJBLIOrO My4Horo xpymaka (7Tenebrio
molitor L.) 0OBIYHO SIBICHNE PEBEPCUM, CBSI3AHHOE C YXYILICHUEM YCJI0-
BUIT CYILECTBOBAHUS: IPOAOJDKAS JIMHATE, OHU COKPAILAIOTCA B pasMepax
Y HAYMHAIOT PACTY JIMIIb B OIaroNpUATHBIX YCIOBUAX.

OnHaKo HauboJee paclpoCTpaHEHHOE CPEICTBO IIEPEHECEHHS SKCTpe-
MaJTbHBIX YCJIOBUI Cpeibl — quaraysa — JOJTOBPEMEHHOE TOPMOXKEHNE
MeTaboIM3Ma Y BCeX BUINOB aKTUBHOCTU B OTBET Ha CUTHAIBHBIE BIIUSAHUA
CEe30HHbIX M3MEeHeHMI KiuMaTa. [Iuarnaysa npeasapsieT HacTyIUIEHHE 3KM-
Hell 6eCKOPMILIBI X XOJIONOB WJTA MCCYLIAOILIETO JISTHETO 3HOSL. OOBIYHBIA
CTUMYJ K €€ Pa3sBUTUIO — aCTPOHOMUYECKU TOIHOE U3MEHEHUE dorore-
puoJa.

B MOMEHT HACTYIUIEHUS T1aray3bl ¥ TEMIIepaTypa, U KOJIMIeCTBO KOp-
Ma BIIOJIHE OTBEYAIOT HOpMaM ITOIep>XXaHs aKTUBHON XU3HeJeATEIbHO-
CTU HACEKOMOTO, HO J{aIlay3a HaCcTYIAeT B OTBET Ha COKPALIEHUE ITPOAOJI-
WUTENBHOCTY JHS — IPU3HAK IPUOITVDKEHUS oceHu. Ec HapyIumTh ec-
TECTBEHHBIA PEXVIM OCBELEHHOCTH B KOHIIE JIETa, OCBETHB ILUIONOBBIH Cal
Ha 2 MUH TI0CJIE 3aX0la COJIHIIA, TO BPEAOHOCHBIE I'YCEHUIIBI TIMCTOBEPTKU
Adoxophyies sp. He BIIafaloT B AMaray3y 1 IIOrM6aloT NPy NEPBBIX Xe 3a-
mopo3kax. Takum oGpa3oM, Iuaraysa He CBOXUTCS K OLUENEHEHUIO M Ipy-
UM opMaM (U3NONOTHUECKOTO TTOKOSI, HACTYIIAIOLIMM IIPY BO3IEH -
CTBUY SKCTpEMATIBHBIX YCIOBUI. bojiee Toro, IJIs ee IpeooICHIS Heob-
XOIMMO JUTUTEIbHOE BO3eACTBUE IIOHIDKEHHBIX TeMIlepartyp. B mpoTuB-
HOM clyyae, HalpuMep, €ClIy IO 3aBepLUeHUS Iyaraysbl INepeHEeCTH
HAaceKOMOE B TeIUIBIE YCIOBHS, OHO BCKOPE IOTMOHET.

JInga MHOTUX oOUTaTellell YMEPEHHBIX IIUPOT C PE3KO BbIpaXKeHHON
LMKIMYHOCTEIO CE30HHBIX M3MEHEHWH KITMMaTa uaraysa CTaHOBUTCS He-
OBXOIMMBIM 3TIEMEHTOM XU3HEHHOTO 1IMKJIa, 00eCTIeYMBatOLIUM €ro I1po-
JIOJDKeHMe TT0cTe 3uMoBKU. CONeCTBYS pa3BUTHIO OCOBOM YCTOIUBOCTH
K TTOHIDKEHHBIM TeMIIEpaTypaM, OHa BMECTe € TeM 00eCIeunBaeT SKOHOM-
HOE PacXOJI0BaHUE HAKOTUIEHHBIX paHee pe3epBOB ¥ CUHXPOHM3ALMIO 10~
TPeOHOCTE HACEKOMOTO C BO3MOXHOCTSMU MX YIOBJIETBOPEHNS. st
obBuTaTeNEN TPOIIMKOB AMaIay3a — CPENCTBO 3aILUTHI OT NIEPETPEBAHIS U
[IOTEPH BJIary B IIEPUOJ] CYXOr0 CEe30Ha.

CI1ocoGHOCTE BII4NATh B IMAaIIay3y 3aKperuleHa reHeTHYECKH, HO ee pe-
ATM3ALMS ¥ CPOKU IIPOrPaMMUPYIOTCst oTonepronoM. Harpumep, y Ty-
TOBOTO LLEJKOIPSIA OHa HACTYIIaeT B (ha3e Aila, HO TOIBKO B TOM ClIy4Jae,
eCJIM OTIIOXKUBIIAS €T0 caMKa pa3BUBAIach IIPU CTPOTO OIpE/IeIeHHOM pe-
KuMe ocBelleHHocTH. I1py 5ToM B ee TIOAIIOTOYHOM raHITTMKY CUHTE3MpY-
eTcs crieLMUYeCKIil TOPMOH, NIPOHUKAIONIMY B GOpMUPYIOIMECS ANd-
HUKY Y JOCTUTAIOLIMIA OOLIUTOB. Y ITOBPEXIAIOIIeN XITOIMYATHUK XJIOTIKO-
Boit MoJtu ( Pectinophora gossypiella St.) TyCEHHLBI IIOCIETHETO BO3pacra
BIIAJAI0T B [IPEIKYKONOYHYIO AUarnay3sy B 3aBMCUMOCTH OT (oToreprona B
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MOMEHT MHKYOaLMU AKL, & Y KOJJOPaACKOro JKyKa UMarvHaibHas quaray-
32 HaCTYTaeT BCKOPE I10cle OKphUteHUSA. Bo Bcex aTux ciyyasx s hpoto-
NePUOAMYECKON peakliuM UMeeT 3HaYeHMe JTUUIL abCONIOTHAS JTUTEN b=
HOCTB CBETIIOIO BpEMEHU CYTOK, HO Y CTPeKO3bl Anax imperator L. nuaria-
y3a BOBHUKAET JIMIIE NIPH VIVIMHEHUY JHS CO CKOPOCTBIO MeHee 2 MUH B
cyTKU. JlocTuras rociefHero Bo3pacta B Havajle UIOH:, KOTa JeHb Hapa-
CTaeT BBICTPEe, CTPEKO3a OKPBLISIETCS B TOT XKe TO[l, ONHAKO Te 0CODM, KO-
TOPBIE 3aIEPKUBAIOTCH B PA3BUTHUM, OKPBUISIIOTCS. BECHOU CIEAYIOIETO
roaa, r1ocse auanayssl.

[Topasnsroliee GONBIIMHCTBO HACEKOMBIX AKTMBHO MTPY ITMHHOM [J(He
U YXONAT B JMaray3y IIpy coOKpalleHUU ¢oTornepuoia (puc. 182, 4). ITpu
3TOM JIaXKe CyMepeuHasi OCBEeIIEHHOCTb BOCIIPUHUMAETCS KaK ITPOIOJIKE -
HUe JHA U [pefoTBpallaeT juarnaysy. ¥ HeKOTOphIX oGurareneit Tporm-
KOB, Hao60poT, hoTorepuonnyeckas peakiusl [IPOSIBIIeTCst TPy YU~
HEHHOM [IHE, U, TAKUM 00pa3oM, 10 aKTUBHOCTUA OHY KOPOTKOJHEeBHEIE
(puc. 182, b). Cpenu Hux Haubosee U3BECTEH TYTOBBIM LIenKoTpan. Ky-
KYPY3HBII MOTBUIEK, KAITYCTHAA W PEITHAas OeNsIHKY W HEKOTOphIe OpyTrie
BU/BI MATIAY3VPYIOT [PU CPEeAHMX 3HaUYSHUIX (HOTOIEPHOAa, OCTABAsICh
aKTUBHBIMH IIPU JJTMHHOM ¥ KOPOTKOM JHE.

IlpuBeneHHsle rpadpkKy IEMOHCTPUPYIOT, KPOME TOrO, IeTepOreH-
HOCTb MOIIYIALUIA U TIPENesIbl MHIAUBUAYANLHON U3MEHYMBOCTH B (POTO-
nepuoaMyecKux peakuusx. Hampumep, y BOCTOUHOHU ILTOXOXOPKHU
(Grapholitha molesta Busk.), OTHOCUMO# K INIVHHOAHEBHLIM BUIAM, He-
KOTOPast YacThb IMOIIYJISILMY BIAJAET B JManay3y [IpY COKpalleHHOM (GOTO-
TIEPUOTIE.

C elwe GoJblLel ONPeaeIeHHOCTLIO TAGMIIBHOCTS (POTOIEPUOIMNYECKIX
peaKLMi MpoABISIETCA Y BUJIOB, PACTIPOCTPAHEHHbIX IOBCEMECTHO, HAITpH -
MEp ¥ COBKHU Acronycta rumicis L. Bynyay ITUHHOIHEBHO! (HhOpMOi Ha
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Puc. 182. VzMeHenue yncia AuanaysHpyonmx ocobefl non BimsHueM QoTonepuona
Y DMHHHONHEBHBIX (A) ¥ KOpoTKOIHeBHbIX BAIOB (B5) (nmo HamuneBckomy, 1965):

1 — BOoCTOUHAS TNONOXO0PKa; 2 — KarycTHas Geisika; 3 — coBKa Acronycta rumicis; 4 — KONOPanCKuit
XKYK; § — nuKanka Stenocranus minutus; 6 — TYTOBBIM UIEJKONPAT
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Puc. 183. Casur doronepuoauiecKo
peaKuyy IoJ BO3XeHCTBHEM Pa3IHYHBIX
Temneparyp (mo JdanuieBckomy, 1965):

CRAOUIHble AUHUU — XJIOTTKOBAdA COBKa; hpepbuiguc-
mbte — KOJIOPaNCKUH XyK

mupore CaHkr-Iletepbypra, oHa
YXOIOUT B Auanaysy npu 19-yaco-
BOM OCBEILEHNH, a Ha I0Gepexne
YepHoro Mopst — Itpu 15-yacoBom.
IIpy TOBBILIEHUM TEMIIEPATYpPHI
HabIoKaeTCs CMELEHYEe [TOPOroB
(oTorneproauuecKon peakluu K
HEKOTOPOIl  KOPOTKOIHEBHOCTH
(puc. 183), 4TO COOTBETCTBYET 30-
HaJTbHBIM U3MEHEHUSIM KJIMMaTa.

B pazButuu nuarnaysbl BbIIES -
10T ITOATOTOBUTENBHBIM IEPHOI,
KOTIa MCIBbITaBILIME (hOTOTIEPUOIM -
YEeCKYI0 MHIYKIMIO HaceKOMBbIe
HaKaIUIMBalOT HeoOXOoOMMBIE pe-
3epBHI, TOPMO3SAT IIOJIOBYIO aKTUB-
HOCTb Y Pe30pOUPYIOT C(HOPMUPO-
BaHHbIe paHee sgitua. [lanee rpouc-

XOIUT 06llee MMoJaBleHne aKTUBHOCTH U ra3006MeHa, 06e3BOXKMBaHUE
TKaHeii Tejla 1 JereHepays KphUIOBBIX MBIILILL. Bce aTH IpoLiecchl KOHT-
PONUPYIOTCH HepoceKpeTaMy, NIEPeBOISLLIMMM METab0IM3M Ha TIMKOJIM-
TUYECKUH ITyTh, ¥ Yepe3 2—3 HeeIu ITOATOTOBUTENIbHBIN TIEPHO CMEHSI-
eTcs IIepHOJOM Iyaray3sbl. [1oKOsSUIMeCs B 3TOM COCTOSTHUM HACEKOMbIE
OTJIMYAIOTCH BBICOKOM YCTOMYMBOCTBIO K OKCTPEMAIbHBIM YCIIOBUSIM CY-

INECTBOBaHMS.

OceHp —»

BHeurHue CTUMYJIbl

<«—— Becha

_I

Peuenrope!

I____

v

LlenTpaisHas HepBHASL
cHCTEMA
> ! <
DHIOKPHHHEIE OPTaHbl
’// ‘\\\\*
CHUXeHMe T'opmonas- Bo306-
Hakorure- | | MeraGomua-| |AxTuBaums: Hast peakTH- HOBJIE-
Hue nuIe- | | Ma; npexpa- peaKumi || Passutne | | BALMS; BO3- || HUC MM~
BBIX pe- LieHKe CHH-~|  |mepeoxiax-|" | Auarayssl OGHOBJIEHHE TO30B,
3EpBOB Te3a JJHK, JeHust CHUHTE3a poCT U
PHK JHK, PHK pasBUTHE
T daza Paza daza ®Da3za ®daza
MOATOTOBKY| | MHAYKUMKM  pedpakuuM  akTMBaUMM  TepMMHALIMM
IMpenpuanaysa Juanaysa Tloctounamaysa

Puc. 184. ITocnenoBarensuble (a3bl pa3BATHA QMANAY3bI ¥ HACEKOMBIX
(mo Gillot, 1980)
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Pric. 185. Pasnuumble THOBI JHANAY3bl Y KOJIOPAXCKOre iyka (no Ymatumcko#, 1982)

Yepes 1,5—2 Mec 1w 60iee HAYMHAIOTCS MTPOLIECCHL PEaKTUBALMH, KO-
TOPBIE MTPU OAATONPUATHEIX YCIOBUSIX CPEIBI IIPUBOIAT K TIOJIHOMY BOC-
CTaHOBJIEHMIO aKTUBHOCTU. OIHAKO Y MHOTUX HACEKOMBIX peaxkTUBALIUS
TOPMO3UTCS HU3KUMU TEMITEPATYPAMMU B KOHIIE 3UMBI, M COCTOSHUE [(Ma-
T1ay3bl JIOCTENIEHHO IEPEXOJUT B COCTOSTHYE (BUMOIOIMYECKOro [IOKOs —
OLIEMEHEHKE, KOTOPOE MOXET ObITh ITPEPBaHO B JII0G0E BpeMsl.

M3penxa cuIbHBIE OTTENEN B KOHLIE 3UMBI TPOBOLIMPYIOT BLIXOL Ha-
CEKOMBIX C MECT 3UMOBKU, YTO MOXET ITOBJIEUb 34 COGOM UX MHBEND OT
nepeoxnaxiaeHus:. MHOTHE aclieKThI M MPOLIECCHI TMaay3bl HACEKOMBIX
OCTalOTCA ellle HESICHBIMM, II03TOMY MPUBSACHHEIE OIIUCAHME U CXEMA
(puc. 184) B anbHeHILEM JODKHEL GBITh KOHKPETU3UPOBAHE.

O ClI0XHOCTH JUariay3bl MOXHO CYJUTb ITO COCTOSTHUSIM KONOPAICKOro
XKyKa, CIIOCOGHOrO0 BIaJaTh B 3UMHIOIO Y JIETHIOKO TMAIay3y, UCIIBITHIBATS
ITOBTOPHYIO Y 3aTSDKHYIO AUariay3y (Cyneprayay), IISIyocs HECKOIbKO
JIeT, WK BPEMEHHO MPephIBATh CBOIO aKTUBHOCTD, Bllagast B pasHble (hop-
MbI PU3UOJIOTUYECKOrO ITOKOs (pHUc. 185).

TMOPO3OAPUNYECKUNE DAKTOPbDI

BosnercrBre KMMaTUUecKx akTOpOB Ha HACEKOMBIX ITpeJIoMIIsIeTCS
B Pa3NUYHEBIX cpefax Io-pasHoMy. Bo BpeMst IIUTeIBHEIX ITepeeToB U
IIPY ITAaCCUBHOM pa3HOCe TOKaAMU BO3yXa HACEKOMBIE UCITLITHIBAIOT 3TO
BO3JIEMCTBUE HEITOCPENCTBEHHO U B ITONHOI Mepe. YacTo MUKPOKIIMMAT
M30MpaeMbIX MECTOOOUTAHUI CMATYAET CIIUIUKOM pe3Kue KONeOaHUS TeM-
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TepaTyphl, BIAXKHOCTH, COJIHeUHOMN MHCoALuu. Harnpumep, oGuTaTenu
BOJHBIX CPeJl JIETKO TIOIepKUBAIOT BOAHEIN GallaHC, U aXe B CUJIbHbIC
MOpO3bl OHY He oxyaxaroTcs: Hike —4 °C.

[TOCTOSHCTBY IMIPOTEPMUYECKOTO PEXXMUMa BOJOEMOB MPOTUBOIOCTAB-
JISTIOTCS IeDULAT U Ce30HHBIEe KolebaHUsI B KOHLIEHTPpallK KM CI0poa,
OCMOTUYECKUE ¥ XUMHUUECKYE CBOMCTBA pacCTBOPOB HEOPraHWYECKHX CO-
eIMHEHI, GOTEHHBIX BEILIECTB U METaGOIUTOB. MHOTHE HACEeKOMBIE 00-
NAAIoT CIIENUATBHBIMY TIPUCIIOCOBISHMSMU K BOXHOMY 06pa3y XU3HH,
JpyTHe, TIOCeNlas TTyGHHBI JIMLIb Ha KPATKUe CPOKH, COXPAaHSIOT MOBalKH
M BHELHUI BUJI, TIPYCYLIHE HA3eMHBIM CYLIECTBaM.

[IpecHOBOIHbIE HACEKOMBIE HE OCBAMBAIOT 171l OOUTAHMSA MOPA U OKe-
aHbl. CBA3M HACEKOMBIX C [TPECHBIMU BOJAMM OObIYHO HEITOCTOAHHKI: 110-
YTU BCe TPeNCTABUTETH OTPSIOB MOJEHOK, CTPEKO3, BECHSHOK, BUCJIOK-
PBUIOK M DYYEHHMKOB Pa3BUBAIOTCS B BOJE IO OKPLUICHNS; B (aze umaro
OHM CTAaHOBSTCH OBUTATENSIMU ITPUOPEXKHOM pacTUTENBHOCTH. Cpeau Ko~
TI0B, CETYATOKPBUIBIX, KYKOB, IBYKPBLIBIX, IIEPEIONIATOKPBUIBIX 1 6abo-
yeK K TAKUM aM(pUOUOHTaM OTHOCATCS MPEICTaBUTENN OTAENbHBIX Ce-
MEJCTB, POJIOB M BUIIOB, TIPUYEM HEKOTOPBIE U3 HUX, IIOCTOSIHHO O0UTas B
BOIIE, JIMIIIb U3Pe/IKa IIEPEETAIOT B HOBbIE BOIOEMBI. TaKoBbl, HalpUMED,
KYKU-TUTaBYHLBI M BOLOMIOOBI, KIOITbI-IJIadbIILIU 1 6enacToMbl. HekoTto-
phIe [TapasUTHYecKHe MePEerOHYaTOKPBUIBIE PEIKO ITOrPYXAIOTCS TIOA
BOZLY, JIVILIB ITPY TTOUCKE NMOTEHIUATBHBIX XO34EB.

Oco6ast YyBCTBUTENLHOCTD Psifia BOIHBIX HACEKOMBIX K 3arpA3HEHMIO
CTOYHBIMM BOJIAMY TTO3BOJIIET MCIIOJI30BATh MX KaK 61OJIOrHYECKUe MHIU-
KaTopsl. [10 KOJIMYECTBY STHX HACEKOMBIX MOXHO CYUTh O COCTOSHUIA BOIO-
€MOB U XapaKTepe KX 9KCIuTyaTalyy. HeKoTophle BOXHBIE HACEKOMBIE CI10-
COBHBI HAKATUTMBATE B CBOEM TeJIe TIECTULIMIBL U PATHOAKTUBHBIE OTXOLBL.

B cBSI34 C TEM YTO BOXHBIE HACEKOMBIE CITy>KaT KOPMOM [L1s] IIPOMBIC/IO-
BBIX PBI6, OHM CITOCOGCTBYIOT GMOTEHHOM MUTPALIMY XUMUIECKHX DIIEMEHTOB
U B 3HAUUTETLHOM CTEIEHM 0BeCIIeYMBatOT KPYroBOPOT BELLECTB B BOOEMAX.

CrieTyeT OTMETHTD, YTO, HECMOTPS Ha BHICOKOE COBEPLUEHCTBO ITPUCIIO-
COONEHUIt K BOIHOMY 06pa3y XKU3HU, HACEKOMBIE — UCKOHHO HAa3eMHBbIE
OpraHW3Mbl, BTOPYHO OCBOUBILIME [TPECHBIEC BOJDI.

[Monapnsouiee 6ONBLIMHCTBO HACEKOMBIX TaK WM MHAYe CBI3AHBI C
TouBoii. [e0BUOHTLI OOMTAIOT B IIOYBE ITIOCTOSHHO, Ha TOBEPXHOCTDL BbI-
61paroTCs TONBKO B [TOUCKAX TIOI0BOTO TapTHepa JIMOO ITPYU 3aTOILIEHUM
JIMBHSIMM WU TATBIMU BogaMy. TakoBbI MHOTUE TIEPBUYHOGECKPBUILIE, &
TaXOKe TEPMUTBI, MEIBEIKY, 3MOMY. ['€oQUIIBI TPOXOIAT B TI0YBE OIpe/e-
JeHHBlE (Pa3bl XU3HEHHOTO LMKIA; K HUM OTHOCSITCSl ITPSIMOKPBLIbIE,
MHOTHE IBYKPBUIbIE ¥ XYKHU. [€0KCeHbl — BpeMEHHbIE TIOCETUTENH I10-
YBBI; OHM JIMILb YKPBIBAIOTCS B ITOYBEHHBIX [TOPAX OT BParoB WJIK Ipecie-
IIYIOT B HUX CBOY XEPTBHL.

[ToyBa HackIllleHa Pa3HOOBPa3HBIMU JKUBBIMU OPTaHM3MaMK, KOTOpbIE
13-32 MaJBIX pa3MepOB U CTPEeMIIEHHS U30€eXaTh CBeTa Mano3aMeTHB! UL
Habromarensa. B 6oraTblx ryMycoM IToYBax JUCTBEHHLIX JISCOB YUCIIO Ha-
CEKOMBIX JOCTUTaeT MHOIUX ThICAY Ha 1 M2 BepXHUX TOPH30HTOB. OCo-
BGEeHHO MHOTOUMCJIEHHBI 3[1eCh HOTOXBOCTKHU, XKYKU, JIMYMHKM JBYKPBI-
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JIBIX, & U3 WICHUCTOHOTUX JAPYIMX IPYIIT — pasiMyHbIe Kiellyd. B uenud-
HOM CTEIM MX YUCIEHHOCTh B pacueTe Ha | M2 focturaer 2000 ocobelt, a B
yIoOPEHHBIX MIOYBAX I10J151, 3aCeAHHOTO MueHuLeH, npepbnuaeT 5000.

ITousoobuTalOLME HACEKOMBIE B OCHOBHOM — caripodari; OHH Coxeii-
CTBYIOT I1epepaboTKe pacTUTENLHOTO ONaja, TPYIOB (HEKpodaru) ¥ 5KCK-
PEMEHTOB (Karipodaru), cyLllleCTBEHHO YCKOPSisl OMOTeHHBIN KPYTOBOPOT
BELLECTB U MUTPALIMIO XHMUYECKMX DJIEMEHTOR B 610reolieHo3ax. B aToM
OTHOLLIEHUU OHM He YCTYITAIOT ZOXKIEBBIM YePBIM U MHUKpPOOpraHu3Mam. B
YACTHOCTH, HEKOTOPbIE HOMOXBOCTKM U KJICILM B JECSTKHU Pa3 YCKOPSIOT
PA3I0XKEHME NIEPCUCTEHTHBIX XJIOPOPraHUUECKUX WHCEKTUIIWIOB JO He~
TOKCUYHBIX META00UTOB K KPOME OUMIUIEHUS TTOYB OOYCAOBIUBAIOT ITO-
BBILLIEHME MX €CTECTBEHHOTO ILUIOAOPOIUS.

[TouBa Kak cpelia 06MTaHKA cBoeoOpasHa. OHa IPOMEXYTOUHA MEXITY
BOIHOM ¥ BO3AYIIHOM Cpefoit M BKIIFOYAET B ceOs TBepAble, XKUIKUE U ra-
3000pa3HbIe KOMIIOHEHTHI. T1py ynaneHuu oT MOBEPXHOCTH TIOYBEI B IITy-
GMHY BO3pacTaloT AS(MUUMT KUCIOPOAA X KOHLEHTPAUKS YIIEKUCIOTH], a
ITOYBEHHbIE TIOPBI CTAHOBATCA BCe Hosee TeCHbIMHM. OOBIYHO HACEKOMEIE
COCPENOTOYMBAIOTCS B CaMbIX BEPXHUX FOPUIOHTAX TIOYBEI, 10 IITYOMHBI
20—30 cM, HO HEKOTOpbIe TEPMMThI ITYCTLIHD IMPOKATIHIBAKOT XOIbL K BOJO-
HOCHBIM CJIOgM Ha rnyouHy 10—15 m.

[TouBooGUTAIOLIME HACEKOMBIE OTIIMUAIOTCS MATBIMU Pa3MEpaMH TeJTa,
peayKiUUeid OpraHoB 3peHUs, HEPa3BUTOCTHLIO TPaxeMHON CUCTEMBI U IIPO-
HULI2EMOCTBIO 6€CUBETHON KYTHKYJIbI IUIST BIark M ra30B.

CBS131 HACEKOMBIX C TIOYBOM He CyJafHbI; OHM HE CBOOITCA K Bblpa-
GOTKE YaCTHBIX TIPUCIIOCOBNCHMI K OOUTAHMIO B &€ ITOJIOCTSX U ITYCTOTAX.
Io-BrauMoOMy, UMEHHO 31eCh MHOIOHOTHE TIPeaK HACEKOMEIX BIIepBbIE
o0pesu XapakTepHbIe TIPYM3HAKK Kilacca U, 060COBUBILKMCE OT YIEHUCTOHO-
THX JpYTUX TPYIIN, T10CIEN0BATENBHO OCBaUBAIM HA3EMHYIO M BO3LYIL -
HYIO Cpelbl.

ITouT BCce KOMIIOHEHTH 3a)O0Ha — KOMITIIEKCa ITIOUBOOOUTAIOIIMX
OpraHM3MOB — OYIIb TO HACEKOMBIEe WU DaKTepUH, TIPSIMO WIM KOCBEHHO
CBSI3aHBI C pACTEHUSAMM, KOTOPHIE, B CBOIO OUepEb, PACIIPEACISIOTCS B
CTPOrOM COOTBETCTBUM C TUIIAMM [1OUB U KIIUMATOM MECTHOCTH.

MHorue [TOYBEHHBIE HACEKOMBIE CIIYXKAT HAEXKHBIMU UHINKATODAMU
COCTOSIHMST U CBOMCTB NoYBkL. Tak, 4yuciio carpodaros B IOUBE BO3PACTAET
IO Mepe YBEIWUEeHUsI B Hell KomuecTBa rymyca. [focienoBaTeibHbIM cTa-
JIVISIM TYMUGDUKAUWY JIMCTOBOTO OIajia A0 IEPErHos COOTBETCTBYET I10CTIe-
JIOBaTebHAS CMeHa MOMMHMPYIOUIUX BUIOB HOTOXBOCTOK: Isotoma
oleracea — Hypogastruridae — Proisotoma minuta — Isotoma notabilis —
Onychiurus armatus.

O6uTaHue B IIOYUBE TUYUHOK TeMHOTO (Agriotes obscurus L.) u rionoca-
Toro (A. lineatus L.) IUEIKYHOB yKa3blBaeT Ha KUCIYIO PeaKHIO Cpelbl
(pH 4—5,2), Torna xak xeGHBIN XyK-Ky3bKa (Anisoplia austriaca Hbst.)
W MpaMopHbIii xpyur (Polyphylia fullo L.) nsdupaer nousst ¢ pH 6—8.
CocCTaB IOYBeHHOM DHTOMO(AYHBl MEHSIETCS B 3aBUCUMOCTU OT PEXVMOB
3eMJIETIOIb30BAHUA M MOXET CIYXKUTh UHIUKATOPOM [UTS OLIEHKH IIpoliec-
COB JIeTpajialiil M BOCCTAHOBIEHWS 36MEJIb.
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BUOTUYECKUE ®AKTOPbI

Ocob6eHHOCTh BUOTHYECKHX (DAaKTOPOB Cpelbl COCTOUT ITPEXAE BCETO B
TOM, YTO OHY B3aMMOIEHCTBYIOT C MOABEPXEHHBIMU MX BIUSTHUIO MTOITY-
JALMAMY M 3aBUCAT OT MX CBOMCTB. Ecii ofHU U3 3TUX (DAKTOPOB XM 3-
HEHHO HeoOXOMUMB! U HACEKOMBIX (CHMOMOHTEL, TIOJIOBOM MapTHEp, UC-
TOUHMK MUY U Ip.), TO AEUCTBUE APYTUX (KOHKYPEHTBI, [Tapa3uThl, XML~
HYKY 1 [Ip.), HATPOTHB, OTpULaTeIbHO. OHAKO XUIHUKHY, HalIpUMED,
MOTYT KOCBEHHBIM 06Pa30M COZIeHCTBOBATh OJ1arOIIONY MIO MOTYIALNH 32
CUET YHUYTOXEHHUS! OCTabIeHHBIX M 60IBHBIX OCOBEH.

Muorue XMILHUKY ¥ TIapasuThl pearupyioT Ha COCTOSTHUE MTOTYJISILUM,
0CNabIssl WM YCHIIMBAs CBOE [EUCTBUE IBYMS MPUHLMITMATIBHO pa3iny-
HeIMM criocobaMi. T1py Bo3pacTarolleil TUIOTHOCTH MOIYJISLIUY XepTB
OHH, COXpAHSA CBOIO YMCIEHHOCTh HEU3MEHHOM, CTAHOBSTCS B0JIee MPo-
KODJIMBBIMY ¥ arpeCCUBHBIMU. DTON HYHKIIMOHAIBHON! PeakLMi MOXHO
TIPOTUBOINOCTABUTH PEAKLIMIO YACTIEHHYIO, KOTa MIIOTHOCTE NOMYIALINY
XePTB CTUMYJIMPYET Pa3MHOXEHUE U POCT YUCTIEHHOCTH XMILIHMKOB U Ta-
PasUTOB.

B3aumoneiicTBUs GUOTHIECKUX (DaKTOPOB C MOMYIALIMAMU HACEKOMBbIX
MOTYT GbITh GoJlee WJTM MeHee TeCHBIMM. [lMarnasoH 9TMX B3auMOIeNCTBUM
BKJTIOYAET SKOMOTMYECKME CBA3UM MEXIy WieHaMH OIHOM 1 TOM Xe rory-
JISILAY, MEXIY Pa3HBIMU TTOTYJISILIMAMU OJHOTO BUAA U MEXIY Pa3HbIMU
BugaMU. [IpOTHBOMOCTABNAS BHYTPUBUIOBBIE U MEXBUIOBbIE OTHOLLIE-
HUSL, OUEHMM ¥IX BIUSIHUS U Pe3YJIbTATEI [10 M3MEHEHUSIM TEMITOB BOCITPO-
W3BOJICTBA MTOITYJISILIMIA, a TAKKE DajlaHca MEXIY POXIAaeMOCTBIO U CMepT-
HOCTBIO.

Buyrpusuiosbie orHomenns. HanGosee SBHBIA ITpyMep BHYTPUBUIO-
BBIX OTHOILEHUI! — B3aMMOIENCTBYSI ITOJIOBBIX TAPTHEPOB, KOTOPBIE OLUTH
DACCMOTPEHBI BhIILE. 31€Ch OCTAHOBUMCA Ha 00CYXIeHUM a¢hdeKTa rpyI-
TIBI, MaccOBOTro 3 @eKTa U OTAETBHBIX IPUMEPOB BHYTPUBUIOBOM KOHKY-
PEHLIMMU.

BDdodexTt Tpyns. ObbeIMHEHNE HACCKOMBIX B IPYIIIIbI HEPEX-
KO COIE}CTBYET MX BhDKMBAHUIO M PA3MHOXEHHMIO. PoeHue camMLOB KoMa-
POB CITY>KUT CPEJICTBOM MPUBIEYEHUSI CAMOK, 2 COBMECTHOE OOUTAHME JIH-
YMHOK MyX Ha TpyIax Y 9KCKpeMeHTax 6y1arofaps BhIIENSIEMbIM UMM TIPO-
TEONUTUYECKUM (DepMEHTaM CIIOCOGCTBYET PAKMKEHUIO M YCBOSHUIO
cyberparToB. OCOBEHHO HATISIIHO NMposiBseTcs 3(GEKT IPYMITl NPH da-
30BOM IOJIMMOp(dU3Me, CBOMCTBEHHOM CapaHYOBBIM, TYCEHULIAM HEKOTO-
phIX 6a609eK, HEMHOTHM XyKaM, TJISIM, CEHOEIaM, TapaKaHaM U CBepUYKaM.
O6beIMHEHNE B CTay YACTO ITPOBOLIMPYET YCUIIEHME METaboIM3Ma U aK-
TUBHOCTY HACEKOMBIX, COIEHCTBYET UX MUTPALIVAM U PACCEIEHUIO Ha HO~-
BbI€ TEPPUTOPHHM, MOXET BBI3BIBATh BCIILIILKM MACCOBOTO PAa3MHOXEHMS
BpeOUTEIIEN.

MaccoBE#t 3 ¢ ek T Bormuare ot adpdexra rpyrmns Macco-
BBl 50(hEKT, BHI3BaHHBIN ITepeHaceIeHUEM CPeJIbl, 4aCTO OOYCIIOBIMBAET
COKpalLEHYe Tomyasiuit. MaccoBblit 9 deKT MOxKHO HabII0aTh Ha Iy~
Mepe BpeouTeliell 3aItacoB, 3aceNSIOIUX DJIEBATOPhl U MYKOMOJIbHbBIE
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npennpraTus. Manblil MyuHo#i xpywiak ( Tribolium confusum Duv.), 3ep-
HOBOM TOUMABIUMK (Rhizopertha dominica F.) 1 pUCOBBIN TOJTOHOCHK
(Sitophilus oryzae 1.) COKpalLAIOT IIJIONOBUTOCTH MOCNE TOI0, KaK ILTOT~
HOCTB ¥X TIONY/ISIUKI JOCTUTHET HEKOTOPOTO Tipeaesia. OIMHOBpeMEHHO 3a-
MeJISETCS Pa3BUTHE TUUUHOK, 2 0c00M 1. confusum Duy. HAUMHAXOT T10-
XUpaTh COOCTBEHHAIX TOTOMKOB. TaK, IIpH YMCie 3KYKOB B 1 T MyKH, co-
crapisomeM 1,25; 2,5; 5; 10; 20 u 40 ocobeit, IpOLEHT CheAeHHBIX SHIL C
7,7 Bo3pacTaeT COOTBETCTBeHHO 1o 17; 20; 39,7; 70,2 1 98.4.

SIBNEHMS TaKOro pofa, Ha3BaHHBIE CAMOOTpaHUYEHUEM ITOITYIISIMIM,
TIPEITATCTBYIOT UX CIMIUKOM OBICTPOMY BBIMUPAHMIO B OrpaHUYeHHBIX
cpenax. IposBrerust MaccoBoro 3dhekTa OTMEYAIOT 10 HACTYIUIEHUA
KOHKYPEHLIMH 32 TUILY Y XKU3HEHHOE IIPOCTPAHCTRO.

Y napasutuuecKux Xanblug Nasonia vitropennis 1., 3aCeJISIOIIMX MYyX
Phaenicia sericata Zt, coKpalllaeTcsl cIIOCOOHOCTh K BOCIIPOM3BOJCTBY,
KOTJIa IUTOTHOCTB MOMYNSLUWY TTapa3sUTOB CTAHOBUTCS Ype3MepHOM. DTo
CBSI3BIBAIOT C TEM, YTO IIPKM MATOH YUCIEHHOCTH XO351€B ITPOUCXOIUT TOP-
MOXEeHME OTKIAIKU SIULY, 2 OTIOXEHHbIE SIALIA, OCTABASICh HEOTLTONOTBO-
PEHHBIMHE, Pa3BUBAaIOTCS B caMLIoB. KpoMe Toro, ribess X035eB, 3apakeH-
HBIX 60Jiee YeM OIHOM TMUMHKOM TapasuTa, TakCKe TIPUBOIUT K BO3pacTa-
HMIO CMEPTHOCTH JIMIUHOK.

BHyTpUMBUOAOBAaS KOHKYDEHUH 1. KOHKYpeHTHBIE OT-
HOLUEHUST MEXIY OCOOSIMU OJTHOTO BUIA MPOSBISIIOTCH B TEPPUTOPUAIIL-
HOM ITOBEAEHUU, CONEHCTBYIOLIEM PaBHOMEPHOMY MCITOJIb30BAHUIO Me-
JOUIMXCS PECYPCOB, BO BHYTPHUIIOIY/ISILIMOHHON Mepapxuu, a TakKe B He-
KOTOPBIX OCOOBIX (hopMax B3aNMOLEHCTBUS OCOOEH.

MypaBbH M TEPMUTLL OGBIYHO U30ETalOT yCTpauBaTh CBOU THE3MA B He-
NOCPEICTBEHHOM OJIM30CTY APYT OT APYra M arpeCCUBHBI K MPHINEIbLAM
U3 Opyrux cemeit. OxecToueHHbIE CXBaTKM cKapabeeB (Scarabaeus
sacer L.), oTOMBaroLIMX APYT y Apyra TIWATEIbHO BbIKATAHHbIE HABO3HbIE
LIaphbl, ¥ CTRIYKH TMUMHOK aBCTPaNUiiCKOro HaBO3HUKA (Aphodius howitti
Hbst.) cone#tcTBYIOT paccpenoTOUeHMIO MonyIsiuuil. CxonHble HYHKIIUU
MMeIOT HEKOTOPbIE TIECHU TIPAMOKPAUILIX, OXPAHAIOLIMX 3aHATYIO Teppu-
TOpU10. PaBHOMEpPHOE HCIIOIh30BAHUE PECYPCOB IPOSABISIETCA U B CTPEM-
JISHUY [Tapa3suTOB U30eraTh paHee 3aceleHHBIX XO35EB.

BHYTpUTIONYIAIMOHHAS MepapXUs, [Ipe/TIoNaraoLlas BhlIeIeHHUe 10~
MMHUPYIOUIUX ¥ MOIYMHEHHEIX 0CO0ei, HabMI0JaeTcsl CPEeaU JTHMUMHOK
Maiickoro xpywa (Melolontha melolontha L.). PazprBasich B TeueHUe Tpex
JIeT, TUYMHKY TnhhepeHIUPYIOTCS 110 BO3PACTHAIM IPYIITaM, IIpuyeM
CTaplIMe OKAas3hIBAIOT YrHeTarolllee Bo3aeicTBre Ha Maanuux. [Tostomy
BBUIET B3POCIBIX XYKOB MMEET SBCTBEHHBIE TPEXJIETHUE LUKIILI, TOLAA
KaK Opyrue HaceKOMBIE, Pa3BUBAIOLUMECS CTOJIb KE JOJIT0, HO He KOHKY-
PUPYIOIIHUE MEXIY cOBOI, OKPBUISIOTCS €XETOIHO.

OcobpmMK (hOpMaMy BHYTPHMBUIOBON KOHKYPEHLMU 061aJat0T IMYMH-
KM TTapasUTHYECKUX IIepeOBYaTOKPBUIBIX, CYIIECTBYIOLME COBMECTHO B
OJIHOM XO3sMHe. 3/1eCh HEKOTOPhIe M3 HUX MTpeobpa3yloTcs B MYCKYIIKC-
TBIX, CHAGXEHHBIX KPEITKUMM YeTIOCTIMA 0COOSH, TULIEHHBIX, OOHAKO,
KUIlleyHuKa. Pa3phiBas 1 repeMellnBast TKaHU X035IMHa, OHU OGNervainT
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MMTaH1E HOPMAJIBHBIX IMYMHOK, HO CAMM Yepe3 HEKOTOPOE BPEMA MOTH-
6atoT. K sBeHusIM ToM ke IPUPOIbI MOXKHO OTHECTH (DOPMUPOBaHKE TPO-
(PUIECKMX UL HEKOTOPBIMU MypaBbsAMU. IpefHasHaYeHHbIE [ BhIKap-
MJIMBAHUS JIMYMHOK LAPCKOM TTapbl, OHU € CaMOT0 Hajyajla OCTaloTCs CTe-
PWIBHBIMU.

OTHOLLIEHHUS TAKOTO PoJia HE0OXOIUMBI IS YCIIELIHOTO CYIUECTBOBA-
HUS ¥ BOCIIPOM3BOJICTBA TTOMYJISILIUi — JKEPTBYS B MAJIOM, OHU IpHOGpe-
TaIOT CTa6MILHOCTD YMCIEHHOCTH ¥ YCTOMUMBOCTD K BHELLIHUM BO3/IEH-
CTBMSIM.

MeKBHIOBbIE OTHOINEHHS. BIMSAHMA, OKa3biBaeMble pa3HbIMU BUAAMU
JpPYT Ha Ipyra, MOIyT GBITb ITOJIOKMTEIBHBIMU U OTPULIATE/IBHBIMMY, 060-
JOAHBIMU U OJHOCTOPOHHUMH. PasuyaroT oTpuLaTeibHbIe (POPMBbI B3ay-
MOZIEHACTBUI MEXIY BUIAMM, K KOTOPHIM OTHOCATCA aMEHCAIN3M, KOHKY~
PEHLIMS, XUIIHUYECTBO U [Iapa3UTH3M, a TAKXKe MOJIOKUTEIIbHbIC dop-
MBI — MYTYaJIM3M, CHHONKMS, KOMMEHCANIU3M, COTPYAHUYECTBO.

KoHKYpeHuu s KoHKypupyrolue BUABI IPOTUBOIEHCTBYIOT
JpYT ApYTy B 60pb6e 3a MUY, YKPBITHA, MeCTa OTKJIaIKW ANL. Cnenyer
OT/IMYATH HETIOCPEICTBEHHbIE BIMSHMS (4 M € H C a JI 4 3 M), KOr/ia IpH-
CYTCTBME OHOTrO BU]a HEBBIHOCUMO [JISI IPYTOrO M3-3a BbIACJISACMBIX UM
METab0JIMTOB WM U3-34 aTPECCUBHBIX (POPM ero MOBEIeHHUsI, OT KOHKY-
PEHUMH, WM COTNEPHUYECTBA, 38 UCTOYHUKH CYLUECTBOBAHMS U BOCTIPOU3-
BOJICTBA.

[Ipy aKTUBHOM COTIEPHMYECTBE, UMEHYEMOM TaKXKe MHTep(hepeHLMeH
BU/OB, OIMH U3 HUX JMILAET APYroro A0CTyna K UCTOYHMKAM MU U
BO3MOXHBIM MecToobuTaHusIM. Hepenkoe LISt CrpeKko3 CTpeMJIEHUE BO UTO
6bI TO HY CTAJIO U3THATh 0co6eil ApYroro BUia ¢ BbIGpaHHBIX UMM MeCT
[10CAIKU Y BOJOEMOB — OJUH U3 [IPYMEpOB TaKoro poia. [lpyroi npu-
Mep — TpOTaTeNbHAs OXpaHa MypaBbsIMHU TJIEH, BbIpaKarolladgcs B TOM, 4TO
OHU OTTOHSIIOT OT T Mapa3yuToB U XUIIHUKOB.

[MaccuBHAast KOHKYPEHUMS, UM OKCIUIyaTalys, pasBuBaeTCs IpH co-
BMECTHOM HCIIOJIb30BaHMM PECYPCOB. B 3TOM ciiydae 60Jiee KOHKYPEHTOC-
[TOCOBHBII BUIL TOCTETIEHHO BLITECHSIET CONlEpHUKA. B 0CHOBE 3TUX B3au-
MOIEACTBUI JEXUT IIPUHLIUIT KOHKYPEHTHOI0 MCKIIIOYEHMS, chopMym-
poBanHblit I'. @. layse. CyTb IpMHIMIIA B TOM, YTO ABa BUIa, UMEIOIME
CXOIIHbIE TPeGOBAHYS K YCIIOBUSM CYLLIECTBOBAHHS, COBMECTHO OOUTATh He
MoryT. OOyH U3 HUX BBITECHSET JPYTOTO0.

[TepronuyecKyt ©3MeHsIst MUKPOKIIMMAT, MOXHO HOGUTLCS, HallprMep,
YCTOHUMBOTO PABHOBECHOTO COCYILECTBOBAHMS MOMNYJISLIMA XPYLUAKOB
Tribolium castaneum L. u T. confusum Duv., IMEIOUIUX CXOLHbIE ITOTPED-
HOCTH B ITMIUE, HO pa3iXYalolMXCs 10 OTHOIUEHHIO K BIAXXHOCTH U TEM-
neparype. ITepBelil BUI SBHO IPEIIIOYUTAET YCIOBUSI TPOIIUKOB, BTO-
POt — apuIHbIe YCIIOBUSI.

BecbMa [1oKasaTeIbHbl OTHOLLIEHUS TPEX ceBepoaMepUKaHCKUX BUIOB
pona Megarhyssa, OTKIaiplBalOIUX AAUA B JIMYMHOK IMIMJIbLIIMKA
Tremex columba Panz. CocyllecTBys U UMesl CXOOHbIE [TOTPEGHOCTH, OHU
pasNIMYaloTCs Mexay coboi pasMepaMM SHUEKI2AOB, KOTOpbIE Y
M. greenei Br. B cpefiHem cocTaBysioT 4 cM, y M. macrurus Br. — 8,y
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M. atrata Scop. — 11,5 cM. DTO TTO3BOJISIET pa3HbIM BUIaM OTKJIaAblBaTh
qiflla B IMYMHOK, PACIIONIOXKEHHBIX HA PAa3IMYHON [TIyOUHE B JPEBECUHE
3aCeJICHHbIX MU [1€PEBLEB.

TTpUHIMIT KOHKYPEHTHOTO MCKIIIOYEHUS MOXHO KCIIOJB30BaTh 1JIA
MOMCKA BO3MOXHBIX Pa3THUMi MEXITY COCYILECTBYIOIUMMU OIM3KUMU BU-
AMU ¥ OUEHUTD IIPYM 3TOM JEHCTBUE pa3IMUHEIX YCIOBUIA Ha B3aUMOOT-
HOLLEHHMS MeXIy HUMU. HarmpuMep, BEITECHEHUE CYPUHAMCKOr0 MyKoeza
(Oryzaephilus surinamensis L.) MaJibIM My4HBIM XpywakoM (7Tribolium
confusum Duv.) BOZMOXHO MpPeIOTBPATUTD, IOMECTUB B MYKY TOHKME
CTeKIIHHEIE Tpybouku. HMcronb3yeMble Kak yoexulla CpaBHUTEIbHO
METKUMH JIMIMHKAMU MyKO€JIa, OHI CPasy BOCCTAHABIMBAIOT PaBHOBECHE
MeXIY KOHKYPUPYIOLLVMU BUIAMMU.

[Ipy CHIBHOU MEXBUIOBOM KOHKYPEHLMU apeaibl KOHKYPUPYIOLIMX
BUIOB COKPALIAIOTCS 10 ONTUMANbHBIX TPAHULL ¥ OCTAOTCA OTHOCUTEIBHO
HeM3MEeHHBIMU. Eciy BHYTpUBUIOBEIE MEXaHM3MBI paccpeJOTOYEHHS 110~
TMyJISUMI TPEBBILLAIOT JABIEHME KOHKYPEHUMM, TO apeajl pacluMpsieTcs 3a
TIpeiesbl ONTHMYMa; TIPK 3TOM HAYMHAIOT NeHCTBOBAT MHBIE IUMUTHPY-
fouue (hakTopHhl.

TTpUHLIMIT KOHKYPEHTHOTO UCKIIIOYEHYS] ITO3BOJISIET OUSPTUTh TPaHNU-
bl SKOJIOTUYECKON HUIIM Buaa. KOHIIEIMS 5KO0JIOTHYECKON HUIIY —
OllHA 13 BAXXHENLIMX B COBpeMeHHO} aKonoruu. ITo o6pasHoMy BeIpaxe-
uuto 0. OnyMa, oHa npefcTaBisieT coboii «iipodeccuIo Bua», a MECTO-
obuTaHue — ero «anpecs. OOHAKO Cpear MHOXECTBA OIIpee/IeH U 5Toro
TIOHSITUS HET HU OIHOro ob1IenpuHsaToro. [1o oqHOMY M3 HUX SKOJIOIH-
yecKas HUIlIa — 9TO AUAaIla30H YCIOBUM, IIPU KOTOPBIX CYLUECTBYIOT M BOC-
TIPOU3BOASATCS [TONYJIALMHM, 10 APYTOMY — DKOJIOTHYeCcKas HULIa paBHa
ob1weit cymme anantaiuii. O4eBUIHO, CKOJIBKO-HUOYIb IIOJHOE ONMCaHKe
HUILM MOXHO IPEICTABUTh KaK 66CKOHEYHBIH pAL YaCTHBIX XapaKTepuc-
TUK Cpellbl M CBOMCTB OOUTAIOLLMX B HEWl OpPraHU3MOB.

[MpuBeneHHbIe PUMMEPbl KOHKYPEHTHOIO MCKITIOYEHUS BBISIBIISIOT
JIMUIb HEKOTOphIe, Harnbosiee BaXKHbIe IlapaMeTphl, FapaHTUPYIOLIe CoCy-
LIECTBOBaHME KOHKYPEHTOB. B mpocTeiflieM ciyyae, orpaHu4YMBIIMCE 32~
BUCUMOCTBIO OPTAaHU3MOB OT KaKOTO-JIM60 OOHOTO MEHAIOIErocs (HakTo-
pa cpeibl, MOXHO J1dPepeHIIMPOBaTh SKOOTMIECKIe HUIIM Pa3HbIX BH-
10B. OCHOBBIBAsICh, B YACTHOCTH, Ha 3aKoHe TolepaHTHocTH Ilendopna
(cM. c. 213) 1 rofarasi, 4TO MPUCITOCOOIEHHOCTD TIOTYJISILUYA COOTBETCTBY-
eT MX YCIIEXY B BOCIIPOM3BOLICTBE, MOXHO BBIIEIUTh Pa3Hble BAPUAHTHI
B3aMMOJIEHCTBUSA ABYX BUIOB (puc. 186).

B ciiyyae, Korjia HUUIM TTONTHOCTBIO Pa3oOLUEHbI, HACEIISIOIIME X BUIbI
He KOHKYPMPYIOT ApYyr ¢ apyroM. Eciy oHM BooGle He BCTYIIAIOT B KOH-
KYPEHUMIO C IPYTMMM OPraHM3MaMM, TO MX HULIM OJIM3KU K MOTeHIMaIb-
HO BO3MOXHBIM B JaHHOM curyauyy. Hampumep, mepBble HazeMHbIe 00U-
TaTeIM OKA3AIMCh B CBOEOOPA3HOM 9KOJIOTMYecKoM Bakyyme. OcBoGo-
IMBLIACH OT KOHKYPEHIMY C BOIHBIMY OPraHUM3MaMK, OHY OBICTPO 3ace-
JIWIH BCE BO3MOXHEIE MECTOOOUTAHMS M, TIPAOOPETS BCE BO3MOXKHBIE
«TIpO(ECCUU», PACTIPOCTPAHWIMCE 10 BCEM JOCTYITHBIM 3KOJIOTMIECKIM
auuraM. HacexoMble, 06peTsl KpbUIbs, TIEPBBIMUA U3 HA3€MHBIX CYLUECTB
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\ Sy BBIPBAJIUCh B HOBBIE aJallTUBHLIE

Sy _ Sz 30HBl W JIMILB BIIOCAENCTBUU pac-

Sz CPEIOTOYMINCH 110 60Jiee TECHBIM

/\ SKOJIOTMYECKMM HULIAM, OrpaHUYIU-

BaeMbIM BO3NEHCTBUSAMU KOHKYPEH-

TOB.

B ciydae, Xorga 9Konoruueckue

S1 Sy HUIUY YACTUYHO COBIAJAl0T, COCY-

Sy S LeCTBOBaHWE BUJOB CTaHOBUTCS

@ BO3MOXHBIM 6J1arofapst criequuy-

HOCTH TIPUCIIOCOOJIEHUH, HAIIpUMED,

eclIv UMeIoTCa yoekuila, HeIOCTyII-

Hble LI 6oJiee aKTUBHOTO KOHKY-
h peHTa.

S1 S Haxoneu, B ciryyae, Korga HulIa

St Sz OJIHOTO BUIa BKJTIOUAET B CeOS HUILLLY

O O BTOPOI'O MJIX OHU MOJIHOCTBIO Tiepe-

KPBIBAIOTCS, IIPOU3ONAET KOHKY-

PEHTHOE UCKITIOUEHUE UM JOMUHK-

PYIOILMH KOHKYPEHT OTTECHUT CBO-

Puc. lg& HgﬂM:pjl;! Boammbgl " ero CcolepHMKa Ha TIepudepuro

B3AHMOJEHCTBHH SKOJIOMHHEC 30HBI NIPUCIIOCOBJIEHHOCTH. B aTOM

RBYX (S; # Sp) puanos (no Iuanke, 1981) o yvrpe ppeanbr—{aﬂ 3KONOTMYECcKast

HMIUA C¢1aGoro KOHKYpeHTa Ipe-

DETBHO CY3UTCS, 3aHSB JIMLIB HEKOTOPYIO YacTh IIOTEHMATLHO BO3MOX-

HOY HULUIY.

K Haubosee 0OYeBUIHBIM CITIOCO0aM pa300ILEeHMST SKOJOTUYECKX HUIL
OTHOCSITCSI: X TTPOCTPAHCTBEHHAS U30JIILMS, ITULLIEBas 30U PATEILHOCTD,
pasIMyYKsA B TPeOOBAHMSIX K MUKPOKJIMMATY HaCeISIFOUIMX HULIU OPTaHU3-
MOB, a TaKKe TuddepeHuualys Ce30HHO! U CyTOUHOM aKTUBHOCTH Opra-
HU3MOB.

HampuMep, pasBHBAIOIIMECS CHHXPOHHO JIMUMHKM  CTPEKO3
Coenagrion resolutum Ken. u Enalagma boreale Charp. n36eraroT KOHKY-
PEHLIMHM, 3aceIsst TM60 IIyOOKUe OTKPHIThIE BONOEMBI, JIMG0 3apociime U
menxue. CinydaiiHo 3aBeseHHbI B 1900 r. B KanudopHuUIo napasur LuT-
DYCOBO LIMTOBKU Aphidius chrysomphagis Zt. paCTIpOCTPAHMIICH CO CBOUM
XO3SIMHOM BO BCe LIUTPYCOBOIYECKME paitoHbl. Briocnenctsuu, B 1948 1.,
JUIS yCUJIEHUS GOPBOBI ¢ IIMTOBKOM U3 KuTasg 6bUIM MHTPOLYLMPOBAHBI
napasuThl 6JIU3Koro BUxa — A. lingnanensis Kyr., KOTOpble, BHITECHUB
TepBEIA BUI OTOBCIOMY, KPOME OTAEJIBHBIX MECT Ha IT06epexbe, OKa3aich
Mas03(GEKTUBHBIMY B TIONABIEHUY YUCIEHHOCTH LUIUTOBKY. Bo BHYTpU-
KOHTMHEHTAJTILHBIX palfoHaX, TTOABEPXXEHHBIX OOJIBIUMM Tepenagam TeM-
NepaTyphl X BIAXHOCTHU, HOBBII BUJI IlepecTall PA3MHOXAaTLCS M3-3a XOJIO-
IIOBOJ MHAKTUBALIMK CITEPMUEB, U IIOTOMY CHU3MWIACH 3(P(HEKTUBHOCTD
3aIIUTH] LUTPYCOBBIX KYTBTYP. UTOOH! UCTIpaBUTh CO3JaBlLeecs I10JI0Xe-
Hue, B 1956 u 1957 rr. us ITaxucrana u MHauyu 65U1 MHTPOLYLIMPOBAH
TPETHIt BU 3TOr0 pona — A. melinus Br., KOTOpBIH, B CBOIO 0YepEb, BbI-
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TeCHUB A. lingnanensis Kyr., copeiicTBOBa ycIieXy 610oIoruuecKoit 60opb-
OBl C BpeOUTENIEM.

CxonHeiM o6pazoM B CIIA xonopaickuii KapTOQEeNbHBIA XYyK
(Leptinotarsa decemlineata Say.), nieperteniuvit ¢ Solanum rostratum Ha
xaprodens (S. fuberosum) u S. carolinensis, TOCTENIEHHO BEITECHILI C 110C-
JIEIHETO ero noTpeduTtens — Leptinotarsa juncta Say. BO BCeX palioHax,
kpome Dnopus!.

TIpumepoM ouddepeHInALM HUIL [0 MUKPOKIIUMATY SBISIETCS pas3-
JIMYKe B ITOTPEGHOCTSIX IBYX BUIOB KPECTOLIBETHBIX OJIOIIEK, TIOBpPEXIAtO-
wux Kamnycry: Phyllotreta crucifera F. u Ph. striolata Curt. I1epBbIit, cBe-
TOJIOOW BRI, BUI COCPEIOTOUMBAETCS Ha BEpPIIMHAX JUCTLEB, BTOPOH, Te-
HEBLIHOC/IMBBIN, — Y X OCHOBaHUS. B pesynprare 06a B1a CYIECTBYIOT
Ha OIHOM PacTeHUU 6€3 KOHKYPEHTHOIO UCKITIOUEHUS.

Criocob6HOCTH OIU3KUX BUIOB UCIIONH30BaTh OLHM U T€ 3Ke PECYDPCHI,
HO B pa3HO€ BpeMsl BbIpaXeHbl y yes pola Andrena. Bun A. chylismia L.
IOCELAET LIBETKM PaHO yTPoM, a BUL A. rozeni Kby. — B KoH1Ie nHs. Eie
6oiee pe3kas nuddepeHIaLUs BO BpeMEHY HabI0NaeTcsl y THEBHEIX U
CYMepeUHBIX HACEKOMBIX ¥ HACEKOMBIX, 3aCEJIAIOLLIX CXONHBIE CyOCTpaThl
B pasHble CPOKU. Bce 3T0 1o3BosIsAeT n36exaTh B3AMMHOA KOHKYPEHIIUH.

XU HUYEeCTBO U Mapa3uTu 3 M. [Ipu atux popmax Bau-
MOZIEHCTBYS TIOMYASLIMYU arpeCCUBHOCTU XMITHUKOB U I1apa3uTOB IIPOTH-
BOCTOST CITOCOGHOCTH UX XKEPTB K CaMO3allMTe U YCUIIEHHOMY BOCIIPOM3-
BOJICTBY.

OTnuaYst XMITHUKOB OT ITapa3yuToB COCTOST B TOM, UTO IEPBLIE UC-
OJIL3YIOT CBOIO XKEePTBY OJHOKPATHO U YMEPIIBJISIOT €, BTOphle HoJlee
«pacyeTIMBbI»; He 3aMHTEPeCOBAHHBIE B OBICTPO rMOETU XO35IMHa, OHI
TOJIB3YIOTCS UM JOJITOBPEMEHHO. XUIIHWKH, KaK IIPaBUIIO, KPYITHEE CBO-
el TOOBIYH; TIapasyThl OOBIYHO MEJIbUe X034€B U HEPEAKO CYILECTBYIOT B
WX TeJle, TIOTydast He TOJIbKO KOpM, HO M 3a1uTy. COIpsDKeHHOCTh TaKOTo
poIia B3aUMOIEHCTBUI OCOOEHHO HaIIAHA B aOCTPaKTHOM MOJIEIHN «XUILL-
HUK — XepTBa», paspaboTaHHoM JIoTkol 1 BossTeppa. 31eCk NOBRILLIEHE
YKCIEHHOCTH XEPTB CTUMYAMPYET Pa3MHOXEHUE XUINHUKOB (YHMCIIEHHA
peakuus). Bckope ypesaMepHoe 00MIINE XUIUHHKOB ITPUBOIUT K PE3KOMY
TTaJeHUIO YUCIIEHHOCTH XEPTB, YTO, B CBOIO OUepellb, BENET K BBIMUPAHUIO
MOMYJISUMM XUIIHUKOB. OCBOOOIUBILUCE OT XMILHUKOB, OCTaBIUINECH
3KepTBEI OBICTPO BOCCTAHABIUBAIOT CBOKO YUCIIEHHOCTD, IIPOBOLIMPYH ITOC-
JIelyIoLIee PasMHOXEHVE COXPAHUBLIMXCS XUIIHUKOB. Bce 3To MposBiis-
eTCs B IEPUOIMYHOCTH KOJIeOaHUN YHUCIEHHOCTH TeX U IPYTHX, M 3TH KO-
JIe6aHKUA B MOJENbHBIX CUTYALMSIX [IPOLOJDKAXOTCS KaK YTOJHO JOJTO.

B peaybHBIX YCIIOBUSX ITPU PE3KOM COKpaAILEHMH YHCIA XKePTB MHOI'He
XMUIHMKHY ¥ HEKOTOPBIE Tapa3uThl IIEPEKIIOUarOTCs Ha ApYTUe BUIbI M TeM
caMbIM U36EraroT ITOCIEeCTBUM COOCTBEHHOM ITPOXOPIBOCTH. MIX umc-
JIEHHOCTh OCTaeTcs CTabWIbHOM. Ha 3TOM 0CHOBaHO YTBEPXKIEHME O TOM,
YTO BUIOBOE Pa3HOOOPa3ye COOOLIECTB COIIPSDKEHO C UX CTAOWILHOCTRIO U
BCSAKOE HapylleHe CTabUIBHOCTY OXOLIEHO3a IIPOBOLIMPYET BBIIEIEHUE
IOMUHMPYIOIIMX BUIOB ITPU OBLIEM COKpallleHMY BUIOBOIO pasHOO6pa-
3us. Jaxe yoaneHye XUIIHIKa CONeACTBYeT COKpalUeHUIO BUIOBOTO pas-
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HOOGpa3usi COOOLIECTB, TaK KaK XUIHUK HEPENKO CIIYXNT CTaOUIM3aTO-
POM YKCJIEHHOCTHU 60Jie€ AKTUBHOTO KOHKYPEHTA. IMpu JIUTENLHOM CO-
BMECTHOM KYJIbTUBMDOBAHMM, HAIpUMep, KOMHATHOM MYyXH (Musca
domestica L.) C Tapa3UTUYECKOM XaTbLIUIOA Nasonia vitropennis L. rmocne
psifia KoJie6aHuil, COOTBETCTBYIOLIMX MOIEIM XMIIHUK — KepTBa, X 11C-
JIEHHOCTH cTabwinsupyetcs (puc. 187).

XUIIHUUECTBO — OOBbIYHOE SIBNIEHVE CPEAN HACEKOMBIX; K UX XKEPTBaM,
KaK MPaBHIIO, OTHOCATCSI IpyTUe HacekoMble. OIHAKO KPYITHbIE TPOITHI-
YecKue 6OroOMOJIbI JIETKO CIIPABJISIIOTCS ¢ MEIKMMU AepULIaMU, TUIOTOSN-
Hble JMIMHKM CTPEKO3 JIOBAT MEJIKMX PhIOOK, & HEKOTOPbIE OCBI, BCTYTIAS
B €I1HOGOPCTBO C [TayKaMM, YHOCAT MX B CBOM THE3/1a B [1apali30BAHHOM
COCTOTHMA. Jaxe CPefy TAKMX TUIIMYHO PACTUTEIbHOSAHBIX (hOPM, KakK
6a60uKK, MMeeTCsl He MeHee 60 XMIIHBIX BULOB.

3HayeHue XUIITHUYECTBa KPOMEe NTOKA3aHHOIO BBILIE OIIPENe/IIeTCS
BITMSHMSMM Ha MTOMYISLMU XepTB. OcobH, U30exXaBlive BO3eHCTBU
XULIHWYECTBA, JAK0T HAaYaIo IIOTOMKaM, HacIedyIoINM CITOCOGHOCTH CBO-
VIX pOIMTEJIEH U TTepelalolUM 1X, B CBOIO 04EPE/lb, CBOUM MIOTOMKAM.
Cpenu TonyJIsIUMM XUITHUKOB TaKXKe MPOMCXOLANUT 0oTOOP: BLIXKUBAIOT U
OCTABJIIIOT ITOTOMCTBO TOJIBKO T€ U3 HUX, KOTOPBIE€ CYMEIN HACTATHYTH
CBOM XepTBbI U MTOGEIUTh UX B GOPBOE.

SIBTeHuME MTapasUTU3Ma 3HAYMTEIHLHO CIOXHEe, YeM XULIHNIECTBO. Cy-
JLIECTBYET HECKOIBKO (hOPM B3aMMOJIEHCTBHUSI [Tapa3NTa C XO3SIUHOM; CaMas
pacrpocTpaHeHHas — OOJIUraTHBIN TTAPaSUTU3M. K o6yyraTtHeIM Tlapasu-
TaM OTHOCATCS TYXOEMbI, BIIM, GIOXM ¥ BESPOKPhLIbIE, KOTOPbIE BOOOLLE
He CIIOCOBHbI CYLLIECTBOBATh 63 X035I€B, OKA3bIBAsl HA MX OPTaHU3M 00JIb-
1ee WM MeHbilee Bo3neiicreue. Cpeay HaceKOMBIX MMEIOTCA TaKKe Ia-
pasUThl BpEMEHHbIE M (paKyIbTATUBHbIE, U1 KOTOPbIX CBSI3b C X035MHOM
SMU30JUYHA VITK Heobs3aTe/IbHa.

BeepOoKphUIble ¥ MHOIME ApYrUe TapasuTUYeCcKye HACEKOMbIC OTHO-
csTCs K 9HTOMOGAram, To ecTh MU30UPAIOT B KAUECTBE XO35EB APYIHX NPei-
CTaBUTENEl ¢Boero Kiacca. HanpuMep, ropaxeHue 1miejl BEepOoKPbUIbIMU
COTIPOBOXKIAETCST KACTPALMEH, U CTEPMIIM30BAHHBIC TAKUM 06pazoM 0cobH,

YucnenHocms

Bpems
Puc. 187. CraGumm3anus YMCJEHHOCTH XMINHHKA M XKEPTBHl IPH IJIUTEJbHOM COBMECT-
HOM KyJbsTHBHpoBaHMH (no Omxymy, 1975):

cnaownas aunus — Musca domestica, nynxmupras — Nasonia vitropennis, I — McXOqHOE COCTOAHME;
1] — cocTosHUE CTaGWIN3aLUY
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0CTaBasICh XUBBIMU, Pa3BUBAIOT BHEIIHUE [IPU3HAKY TIPOTHUBOITOIIOKHOIO
nioyia. Kak sHTOMOMAaru ocobeHHO IpUMedaTeIbHbI [IEperOHYaTOKphUILIE.
B oTmuyye OT TUMTMYHBIX TAPA3UTOB OHY MMEIOT OOJIUK U NMOBAIKH XUIN -
HuKoB. KpymnHEIe (0 5 M) OCBI-CKOJIUU, WY TU(DUU, OXOTSACh Ha JINYU-
HOK IUTACTMHYATOYCHIX XKYKOB, ITApaAJIU3YIOT UX TOUHBIM YKOJIOM Xajla B
HepBHbIe LeHTPEL. Ha 06e31BiKeHHbIE TaKUM 00pa3oM XepTBLI OHU OT-
KJIaBIBAIOT IT0 OJHOMY STAILY, ¥ BBIXOISILIAS U3 HEro JIMYMHKA OChI Hau-
HaeT MOXUpaTh THYMHKY Xyka. CHayana oHa ChefaeT XXUPOBOE TEJIO U
IpYyTHe OpraHbl, He Tporasi HEPBHYIO ¥ KPOBEHOCHYIO CUCTEMBI, IIOAAEp-
SKMBAIOLIME XU3HE X035 MHa. M3peka TMyrHKa KyKa OIpaBisieTcs OT I1a-
pajitya 1 o6peTaeT aKTUBHOCTb, HO OHA yKe He CII0COOHa N30aBUThCA OT
rnapasura.

[Tapanu3oBaHHbIe Hae3THUKOM Bracon juglandis L. ryceHULIBI MEJb-
HUYHOM OTHEBKU (Ephestia kuhniella Zell.) TepSIOT TIOABUKHOCTS, HO CO-
XpaHSIOT cabble peakLMy Ha pasapaxuTel. Mx MeTabonisM TopMO3UT-
cs, HO CIIMHHOM COCYI IIPOOJIKaeT IyIbCHPOBATh JOJIT0e BpeMs (10 52
IHei Iocite HaIlaIeHUs), MeHSST YacTOTy OMEeHUI B 3aBUCUMOCTY OT TEM-
IepaTypehl.

HeobGpaTUMBIH Iapaiuy XKepTBbI MOXHO paccMaTpUBaTh KaK UCXOJ-
HBIA M OTHOCUTENBHO MTPUMUTHBHBIN CIIOCO0 OBIaneHus exo. boiee coBep-
LIEHHBIE MAPa3UTHI BbI3bIBAIOT BPEMEHHYI0 UMMOOUIU3ALMIO X03SUHA
WIM OTKJIAIBIBAOT B €T'0 TEJIO CBOM SMLIa, He OTpaHUYUBas Ero aKTHBHOC-
TH. YeaoxueHue (opM IMapasuTH3Ma CaMKX TMUMHOK BhIpakaeTcd B Iiepe-
XOZI€ UX OT ITUTAHMS Ha XO3SMHE (IKTOITAPasUTU3M) K IMUTAHUIO B ITOJIOCTH
ero Tena (aHIomnapasuTusM). KpoMe Toro, ceKpeTnl, BBOAUMBIE CAMKOM
BMECTE C SUAMY B OPraHU3M X035MHa, HECKOJILKO IPUTOPMaKUBAIOT €ro
pa3sBUTHE ¥ GIOKUPYIOT MeTaMOp(03, YTO, BUAMMO, BBITOJIHO €€ JIMYMH-
xaM. [TocneiHue IO BIUSIHUEM CeKpeTa pa3BUBAIOTCs ObIcTpee U, u3beras
He6IaroNpUSITHBIX TIOCTEICTBUN HEKPOTUYECKUX TTPOLIECCOB, IOKUIAIOT
X03sIMHAa O ero rubesu.

TopMOXeHUe U ITOJABICHUE Pa3BUTHUA X035IMHA MOTYT UCXOIUTh He
TOJBKO OT CaMKM, HO M OT IapasuTupyolux JnduHok. HanpuMmep,
MHOTHE Hae3JHUKM-gi1eeabl, pasBUBarOLIecs B afllax Ipyrux Hace-
KOMBIX, Pa3pyLUAIOT TKAHU 3apPOJbILIA U UCIOIb3YIOT XKENTOK sk CO6-
CTBEHHOro moTpebieHus. [lpu TMopaxeHUM HaesgHUKOM Pimpla
turionellae Zt. KyKOJIOK BOIIMHHONA MOJY U3 AUL [TapasyuTa BBIOEJISIOT-
CSI MHTUOUPYIOLIVE BEIeCcTBa, MPEIATCTBYOLME MeTaMopdo3y. [1o-
3[Hee, KOTJA U3 9TUX SULL BBIXOIAT JUUUHKY, OHY MUTPUPYIOT B TO-
JIOBHOM MO3I KYKOJIKM, pa3pyllaloT ero U 3aKaH4MBalOT pasBUTHUE B
oprouke. [1o-BUIUMOMY, BCE 3TO CIYKUT NPUCIIOCOOTIEHUEM IUTS TeX
BUIOB, KOTOPBIE, TIAPA3UTUPYS B GBICTPO NPOXOISILIMX (pasax pasBUTHS
XO3SIMHA, MCKYCCTBEHHO IIPOJIIEBAIOT WM NIPEPLIBAIOT UX TeueHue. Of-
HaKO MHOI'ME Hae3IHUKH-IHIIeenbl, 3apaxas 1110, 3aBepIlaloT pasBu-
THe B POPMUPYIOILUXCS TMYUHKAX U KYKOJIKaX X03sMHa, Ipyrue (Ha-
IIpYMep, 3aCeISIOIIU TUIMHOK JIyKOBOM Myxu Hylemyia antiqua Mg.
Hae3NHUK Aphaereta pallipes St.) yCKOPSIOT UX METaMOP(O3 U OKYKIIU -
BaHUeE.
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OO6BIYHO MapasUT YTHETAET aKTUBHOCTh XO35IMHA, HO UHOrJa, Ha000-
POT, CONEUCTBYET 60JIee MHTEHCUBHOMY NOTPEOIEHMIO [T WY TIPOBO-
LIUPYET ero K TAKUM IeMCTBUSAM, KOTOPbIE BLITOJHE! CAMOMY I1apa3uTy.
Tax, xyxu Pissodes piceae Ill., mopaxeHHble Brachistes Sp., CTPOSIT KyKO-
JIOUHBIE KOJIBIOEIbKY He B INIyOUHe IepeBa, a BOJU3U ero MOBEPXHOCTH,
YTO 0GJIeTYaeT BBIXO [Tapa3UTOB HAPYXKY.

BrnusgHue napasuToB Ha OpraHU3M X035IMHa JaJIEKO He BCera OIHO-
3HayHo. IToTeHIMaNbHEIE X03s1€Ba 001aJat0T PasIMYHBIMUA MAaCKUPOBOY-
HBIMM TIPUCIIOCOOIEHUIMU U CPeICTBAMM caMOo3alluThl. HekoToprie u3
HUX CITACaIOTCsI GETCTBOM WJIM CIIPBITMBAIOT C PACTEHUH, 3aMETUB S3HTOMO-
(ara. [Ipyrue IpUHUMAIOT YIPOXAIOLIMe T103bl, BbIOPBI3TUBAIOT PE3KO
MTaXHYILME WIM SOOBUThIE CEKPETHI TMOO CTPEMATCH COPOCUTD [1apa3ura co
CBOETO TeJla.

B ¢BA3M ¢ TeM YTO IMoKosgIMecs (a3bl pa3BUTUS XO3IUHA JIMLIEHBI
CPeICTB aKTUBHOM CaMO3alllUThI, MHOTHE SHTOMOMAru, He CII0COOHBIE OB-
JIaJIeTh aKTUBHBIM HaCEKOMbIM, CIIELIMAJIU3UPYIOTCS. Ha ITIOMCKE U 3apaxe-
HUH ero SIMLL M KYKOJIoK. Ecliu 3apaxkeHue IMpou30I1LI0, TO XO35UH CTpe-
MUTCS OCBOOOIUTECS OT OTJIOXKEHHBIX Ha €r0 TeJIO SIUL, cOpachIBasi UX MK
MoBpeXxaas YeamocTIMU. OIHAKO HEPeIKO [TapasuT NPUKPEIUISET situa B
CKJIagKax ITOKpPOBOB, MEXCETMEHTHBIX O0pO31aX U B TeX MeCTax, KOTOphIe
HE MOIYT OBbITh OUHMILNEHBI ITpMAATKAMU Tena xossuHa. Hanpumep,
Erromenus sp. IpuKperuisieT ssiua K CTeHKaM 3a[HEeN KULIKY JTMIYUHOK
MIWIMIIBIIMKOB, a Exenterus sp. cHabXaeT CBOU SIMLIa KPIOUbIMU, MTPEITsT-
CTBYIOLLIMMU UX YIUIEHUIO C TIOBEPXHOCTH TeJa.

Oco6BIi HHTEpEC TIPENCTABNSIOT (PU3UOTIOIMYECKUE 3alUUTHEIE peaK-
LM XO3STMHA, HAXIPABJICHHbIE IPOTUB 1apa3UTOB, IIPOHUKILMX B €r0 TeJIO.
Hepenko BOKpyr apasyuToB 00pa3ytoTCsl COENMHUTEILHOTKAHHbIE KaTICy-
JIBI, TIPETATCTBYIOIIME IBYDKEHHIO U IBIXaHUIO. ¥ TYCEHUL MENbHUYHOM
OTHEBKM 3TH KaIlCyJibl GOPMUPYIOTCS YXKe Ha TPETbU CYTKH I10C/Ie 3apa-
XEeHUS, ¥ 3aKTIOYeHHBIA B HUX 1apa3syUT BCKOpE IMOTUOAET OT YAYLUbS.
W 3BecTHO MHOTO NpHYMEpOB I'beNy [1apa3yuToB B TeJie X03guHa 6e3 ¢op-
MUpOBaHUS Kancyl. [To-BuouMoMy, 30eCh BCTYIIAIOT B OeCTBUE Takye
(baKTOphI CaMO3allMThI, KaK TeMOLIUTHL U [IPOLYLIMPYEMbIe UMU hepMEH-
TEHI.

MHorue napasuThl U36eraloT KOHTaKTa C TeMOLMTaMU, BHEAPSSACh, Ha-
MIpUMep, B TAHTJIMM HEPBHOM CHUCTEMBI WJIH ITOJABSISI MX aKTUBHOCTH. He-
KOTOpHIE CIIeLIMANU3UPOBAHHbIE SHTOMOMArM IIPEISTCTBYIOT 00pa3oBa-
HUIO KaTICyJ, BeLOENSS GU3UOJIOTMYECK aKTUBHEIE BelllecTBa. MIHorma
3TY POJIb BBUTOJIHSIOT CEKPETHI, BBOIUMBIE CAMKOH B TEJIO X031 HA BMECTe
C AALaMU. :

[MTomaBneHMIO 3aIIUTHBIX CYJT TIOPAXKEHHOIO OpraHu3Ma CII0COOCTBYET
BLIOOp HavMeHee YCTOMUYMBEIX K 3apaKeHUIo (a3 pasBUTUS X03IUHa. B
Hayajie OHTOreHe3a, Korna (JOpMEeHHEBIE 3JIEMEHThI TeMOTUM(BI ITpeICTaB-
JIEHBI JIULLE ITPOTeMOLIUTAMU, 3AILIUTHBIX COSIMHUTEIbHOTKAHHBIX KaITCyIT
He obpasyercs. I1oaToMy BEIOOD VIS 3apaKEHUS SIMILT M JIMUMHOK MIIAMIIIMX
BO3pacTOB rapaHTUpYeT IapasuTy OTHOCUTEIBHO CITOKOMHOE CYIECTBOBA-
HUe.
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Cynepnapa3uTu3M (Mepe3apaxeHie) — 3apaXeHne X03sguHa
cpa3y MHOTUMH SIALIAMHY — COACACTBYET OCIA0IEHUIO 3AIIUTHBIX PeaKildit
MHKAICYJSILMK, TaK KaK Ha Kaxaoe SALo IIPUXOIUTCS CPAaBHUTENLHO He-
MHOTO reMOIMTOB. [IpUMEPOM MOXET CITY>KUTh 3apaXkeHue JOITOHOCHKA
Hypera brunneipennis Cap. HECKOTBKMMU SIHUAMU Hae3THUKA Bathyplectes
curculionis Sm. Ecniy oquHOYHBIE TapasUThl YaCTO TMOHYT BHYTPH Kall-
CYJ1, TO TIPY OTKJIAZIKE B TEJIO XO35MHa, HallpUMED, YETHIpeX ML MX LIAHCh]
Ha BbIKMBAHNE COOTBETCTBEHHO BO3pacTaloT. OTHAKO IIPY 3TOM MEXIY
BBILUEJIIUMU U3 UL TUYUHKAMY MOTYT BO3HUKHYTh KOHKYPEHTHBIE OT-
HOLUEHUS, Y 3(PQEKT nepesapaxkeHus HeUTpaITM3yeTCsT U3-3a BHYTPUBUIO-
BOV KOHKYPEHLIMU.

BaauMoneiicTBus B CUCTEME Napa3suT—XO3SIUH, TIPOSBISIOIIMECS B
Pa3BUTMM 3aILUTHBIX IPUCIIOCOOIEHNI U CPEICTB UX TPEOIOJIEHMS, OTpa-
3KaoT CJIOXKHOCTD U ITPOTUBOPEYMBOCTD SBOJIOLMOHHOIO Mpouecca. Jaxe
OIM3KKE BUIBL YACTO CHIIHHO PA3NUYAIOTCSI MEXITY COGO0M IO MHTEHCHUBHO-
CTH 3alLMTHBIX peakuuit. Hanipumep, Hypera postica Schrank. MHKarcy-
nupyer oo 4% sy HaeagHWKa Bathyplectes curculionis Sm., a
H. brunneipennis L. — no 80 %.

BHYTpUBUIOBYIO U3MEHYMBOCTD PEakiiMil ¥ HAIIpaBNeHHBIM 0TOOD Ha
pa3BUTHE YCTOMYMBOCTY MOXHO IIPOVJLTIOCTPUPOBATD CIIEIYIOIIMMU IIPH-
Mepamu. CeBepHbIe MOYJIAUMY PeITHON GenstHkY (Pieris rapae L.) Gonee
YCTOMUUBEL K NTapa3uty Apanteles glomeratus L., yeM 10XHbIe. XapaKrep-
HBIA IpUMep — aKKIMMaTH3aluus Hae3nHuka Mesoleius tenthredinis Ten.,
3aBe3eHHOro B CeBepHYIO0 AMEPUKY VISt GOPBOBI C IMCTBEHHUYHBIM ITH -
JTUIBIIUKOM Pristiphora erichsonii Lep. B 20-X rofax Hallero cCToJETHS OH
3G HEXTUBHO KOHTPOJIUPOBAT YMCIEHHOCTh BPEIMTENs, HO HAYUHas C
1940 1. MUIMIBIIUK TPUOOPEN BBICOKYIO YCTOMIUBOCTD K 3apaKeHUIO.
DT0 1oTpedOBAI0 MHTPOLYKUMU HOBBIX BUIOB U pac M. tenthredinis Ten.,
CITOCOGHBIX ITPEOH0JETh ChOpMUPOBaBLIMECcs (HU3NOIOTUUECKIE Gaphephl
XO35IMHA.

Hapsiny ¢ OIMHOYHBIM M IPYIIIIOBBIM ITApasUTU3MOM, K YACTHOMY CJIy-
Yaro KOTOPOI0 OTHOCUTCS TIepe3apakeHue, WK CyTiepriapasuTH3M, Cpeau
apasyTOB-3HTOMO(DATOB BCTpeyaeTcss TU T epIap a3 T U 3 M. DTUM
TEPMMHOM 0003HAYAIOT SIBJIEHUE, KOTHA I1apasuT caM CTaHOBUTCS XO35IM~
HOM JUISI IPYTOTO MapasuTa, UMEHYEMOTO CBEPXITapasUTOM I1epBOTO 10~
panka. He HCKITIOUeHO 3apaxeHue Y CBepXIIapasiuToB, HO CBEPXITapas3UThI
BTOPOTrO MOPSIIKA BCTPEYAIOTCS OYeHb penko. OMUH U3 IIpUMepOoB — 3apa-
XKEHUE Hae3IHUKOM Asecodes albitarsus Walker MHOTOSITHOTO CBepXIiapa~
3uta Dibrachys boucheanus Bouch., KOTOpEIi, B CBOIO OYepeb, HEPEKO
ropaxkaeT Hae3MHUKOB Apanteles glomeratus L., Cyl1ecTBYIOLUMX 32 CYET
ryceHu1 6a604yeK-0eITHOK.

OpHa u3 GOpM IapasuTu3Ma — KJI eI TONMapa3UTU3M (OykK-
BaJIbHO: BOPOBCKOW MapasuTtaM). Kienrornapasut UCHoab3yeT aKTUB-
HOCTB JpYTOTo Mapa3uTa ISl CBOMX HYX]1, B YaCTHOCTHU I 0GJIeryeHusI
TIOMICKA 1 3apaKeHus Xxo3smHa. Hepenko oH OTK/IaNbIBaeT CBOU SIiLIa yepes
OTBEPCTUS B TIOKPOBAX paHee 3apaKeHHOTO XO3SMHA 1 YCTPaHSIET JIMIMHOK
IIepPBOro [Tapa3uTa B MEXBUIOBOM KOHKYPEHIMH.
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BecbMa cBoe0OpasHbIi ITpUMep OTpULIATEIbHBIX B3aUMOIEHCTBUM 110~
ITYJISILIMM PAa3HBIX BUAOB ITPENCTABIAIOT COO0M HEKOTOPBIE BUIBI MYypaBhb-
€B, HallajalolMe Ha THe3Ia APYTHX BUIOB U YHOCSALLIYE TI0C)E OXKECTOUEH-
HBIX CPaXKEHUI MX JIMYMHOK U KYKOJOK. BOCIIUTEIBAs 3aXBaYeHHBIX OCO-
6eit B COOCTBEHHOM MYypaBeHUKE, OHM UCIIOIB3YIOT UX BITOCIENCTBUU Ha
pasHBIX paboTax, He BhITycKasi HapyXy. «PaGoBianenpyecTBo» XapakTep-
HO 11 Formica sanguinea Latr., 5KCILTYaTUPYIOLUMX ocobelt F. rufibarbis
F., ¥ [u11 MypaBheB-aMa3oHOK Polyargus rufescens L. IlocneHue Bosiara-
OT Ha CBOMX «paboB» Bce paboThI MO CONEPKAHMIO THE3[a U YXOIY 3a K-~
YUHKAMU 1 JaxKe TIUTAIOTCS TONBKO € UX ITOMOILIBIO.

[TooxXuTeNbHble B3AUMOAENTBUS TTOMYJISILIMA MEHEe U3YUeHbl, YeEM
oTpuuaTebHble. OHU HaGIIONAIOTCS OOBIYHO B CTAOWIBHBIX, HEHAPYLIEH-
HBIX 6HOIIeH03aX. PasMyaroT HECKOIBKO (POpM B3aUMOAEHCTBUH 1O CO-
MPSDKEHHOCTH CYLIECTBOBAHUS [TOITYNISILIA, T10 3HAYEHMIO IS MX BOCIIPO-
U3BOLCTBA, HO IIPOBECTH PE3KUE TPAHULIBI MEX Y STUMM B3aUMOLENCTBY -
sIMU He Bcera BO3MOXHO. HekoTopble 13 HUX COMEKAIOTCS C OTpULIATE N b-
HBIMU B3aUMOOEUCTBUSIMU U B ONPEOETICHHBIX CUTyalMAX IIEPEXONAT B
HHUX. DTO 3aTpyaHAET Ux AuddepeHIMaMIO M U3yYeHHE.

MyTyanuam, WM ¢ UM O U O 3, IPEICTABIIET COO0M B3aIMOBbI-
FOITHOE, YaCTO HEOGXOMMMOE COCYIIECTBOBAHME Pa3HbIX BUIOB. [IprumepoM
MYTYaI3Ma MOXKET CIIYKUTh CUM6103 TEPMUTOB C HACEISTFOLUMMU UX KU~
LIEYHUK XKTYTUKOHOCLIAMU. YTPaTUB CUMOUOHTOB, TEPMUTHI TUOHYT OT
roJyiofia, He UMesl COGCTBEHHBIX (DepMEHTOB LIS TIepeBapMBaHUs KileTyar-
. CaMy cMMOHUOHTEI BOOOILIE He CIIOCOOHB! CYIIECTBOBATL BO BHEILHEH!
cpefie ¥ B OpraHu3Max Ipyrux HaCeKOMBIX, KpOME HEKOTOPBIX TAPAKAHOB.

CHUMOGHOTHYECKME OPTAaHU3MBI OTMEUYEHBI Y MHOI'MX DABHOKPBUIBIX, ¥
HEKOTOPBIX XYKOB, YEITyeKPbUIbIX, IBYKPBUILIX U IIEPETIOHYATOKPBUIBIX.
Ilpu 3TOM ¥X ITepeiaya OT IIOKOJIEHUA K ITOKOJIEHUIO FapaHTUPYETCs Tpo-
(hannakcucoM, TIoeJaHEM 3aPaKEHHBIX SKCKPEMEHTOB U 000JI0UeK AU,
VJIM TPAaHCOBApMAaJIbHBIM IEPEHOCOM U3 KIIETOK >KUPOBOIO Tesla Yepesd
CTEHKY SIMYHUKA B (hopMUpYIOLLIMeCs SiLia.

Heckonpko MeHbIIIast 3aBUCUMOCTD ITPOSIBIISIETCS. B MYTYaJIMCTUYECKUX
OTHOLLEHNIX TNIel ¥ MypaBheB. [loenasq caxapucThle SKCKPEMEHTh! TIEH U
3alMIIAS UX OT BPAaroB, MypaBbU TEPEHOCAT TJIel Ha HOBbIE KOPMOBBIE
pacTeHus, CONEUCTBYSI pacCeIEHUIO BPEIOHOCHBIX BUIOB. Tak, rocelie-
HUS KONOHUI 6060BOM T1u (Aphis fabae Scop.) MypaBbsiMu Lasius niger L.
CTUMYJUPYIOT UX BOCIIPOU3BOIACTBO. MypaBbU «yXaXXUBAIOT» TalkKe 3a
JIMCTOOIOIIKAMY, YePBELIAMH M LLIMTOBKAMH, ITOJTyYasd IIPU 3TOM BbICOKO-
KJIOPUIMHYIO YTIEBOIHYIO ITUILLY.

Taxue Xe B3aMMOOTHOLIEHUS HabMonaoTcs Mexny Formica cinerea
Mayr. ¥ ryceBuuaMu 6a6ouku-ronyossHku (Lycaena argus 1.), 3apbiBa-
IOLIVMICS B MypaBeTHUK ITepel OKYKIIMBAHUEM, WK MEXIY MYpPaBbIMU
JIPYTYX BUIOB U MUPMEKOMUIBHBIMU XyKaMu U3 ceMeltcTB Paussidae,
Pselaphidae, Staphilinidae. OHU BbIOEISIOT CEKPETHI, OXOTHO II0eHaeMble
MYpPaBBbSIMU; TIPM 5TOM MYpaBbU 3aLUINAIOT UX OT XUILHUKOB U TIEPEHO-
CSIT C APYTUMU WieHAaMU CEMbH B HOBBIE MeCTa MIpH ee IrepeceseHnu. Of-
HaKO CTabUIUHBI pogoB Lomechusa u Afemeles, oGUTast B MypaBeiiHUKE,
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0KA3bIBAOTCS XKECTOKUMU XHUUTHUKAMU. «OTIbAHAS» MypaBbeB CBOUMU
crneuupuYecKUMU CeKpeTaMy, OHU OBICTPO YHUUYTOXKAIOT UX IMYNHOK U
sina. »

CUuHOMNKHEN, WM COXUTENDCTB O M, Ha3bIBAIOT OTHOLIE-
HUS, TI0JIe3HbIE U OQHOTO BUAa, HO 6e3pa3InyHble WM HEOOpEMEHM -
TeNbHEIE VIS Ipyroro. MHorue TepMuToduIbl i MUPMEKOPUIIBL, HAXOI-
ILIME NIPMIOT B TEPMUTHMKAX U MypaBeHMKaX, OOPETAIOT B HUX HAIEKHYIO
3aLIUTY OT BparoB ¥ HeGIAronpUsITHBIX KIIMMaTHUecKUX yeaoBui. K num
OTHOCSTCS KJIELIM U HOIOXBOCTKM, OBYKPBUIBIE, XXYKU U ApYyIrie HaceKo-
Mble-carnpodaru, NUTaroLLyecs pasiaralolMMICs PACTUTEIBHBIMUA OCTaT-
KaMy ¥ MULenreM rpuboB.

CBoeobpasHoe MPOosIBIeHNE CUHONKMY — (P O p € 3 U 5, TO eCTh UC-
TOJIb30BaHMe APYTUX BUIOB st pacceenys. Hanpumep, MHOIME MyYHbIe
KJTeIU KCIIONB3YIOT HACEKOMBIX KaK CPEACTBO IEPENBUKEHM, 8 HOTOX~
BOCTKY U36UPAIOT [UIsI TPAHCIIOPTa IPBLI3YHOB, HE IPUYMHSIS UM HUKaKVX
HeyI00CTB.

KoMMeHCcCalu3M, WM HaxNeOHUYECTBO,—3TO UC-
TIOTb30BAHUE OJHMM BMIOM IMIIEBBIX 3a1acOB JPYIoro BUAa, MMEIOLIX-
cs1 B n3bpiTKe. He mocTuraroliee ypoBHSI KOHKYPEHLIWK M He oLLyllaeMoe
NapTHEPOM, 5TO B3aUMOJEHCTBUE COMMUKAETCS, C ONHOM CTOPOHEL, C CU-
HOWKUEH, a ¢ IPYrokt — ¢ apasuTU3MOM WM XUlHIYecTBoM. Hanpumep,
myxa Termitoxenia TIONyJaeT OT TEPMUTOB TY XK€ IUILLY, KOTOPOX OHM [ie-
JISITCS CO CBOUMMU copomuuamMu. [1ocTossHHO o6uTad B TEPMUTHUKE, 3T
MyXa YTpaTiiia HEeHYXHBIE 3eCh KPbLIbS U CTajla repMa(poiuToM, He
HYXIAFOIIUMCS B TIOJIOBOM ITapTHEPE.

Kporueunsle MypaBbu Formicoxenus, IOCEISACH C PbDKUMU JIECHBIMU
MypaBbsaMU (Formica rufa L.), UICNIONB3YIOT MOMEHTbI, KOI1a OAMH U3 HUX
KOpMUT Ipyroro. [Ipy 5TOM OHU BBIXBATLIBAIOT HEGONBLINE KYCOYKH
IIMLUM Y CBOMX GoJIee KPYTIHBIX X035€B, KOTOPhIE MX HE 3aMeYaloT, a €U
3aMETAT, TO He IIPOLOHAIOT.

[TpuMepsl B3aUMOBBITOIHOIO COTPYIHUYECTBA HACEKOMBIX pasHbIX BU-
JIOB BBIPaXEHbI ITPY OCBOSHWU UMM TPYIIOB 1 9KCKPEMEHTOB, TIPK OCIab-
JIEHUM pacTeHUM, CTAHOBSILLIUXCS JOCTYITHBIMU 1J1s1 BTOPMYHBIX BPEAUTE-
JIel, IpY 3aCENeHUU ITOXKAPHIT ¥ arpoLeHo30B. 2KyKi-MOIUIbIUKY 1
MepTBOEIbI, OOHAPYXUBAs Iafallb, OONErYaoT MyXaM U KyKaM-Kapary-
3MKaM JOCTYII K 60oJiee MSATKUM TKaHAM, a XyKaM-KoxeeJaM — K XecCT-
KUM CYXOXTUAM. [1py 5TOM OHU camy ITOJIy4aioT BO3MOXHOCTh GoJiee
JUTATENILHOTO TIMTAHUS, KaK U XYKU-HaBO3HUKH, «COTPYAHUYAIOWME» C
JTUMYMHKAMU MyX Ha [ToMeTe XUBOTHBIX. MOXHO 1o1araTh, YTo IMOJI0XKMU-
TeJbHBIe B3aMMOIEMCTBUS MOMYISIUI 06ecIIeynBaloT 6oiee MoJIHOe U
9SKOHOMHOE OCBOEHME cpebl. FI3BeCTHO, YTO Cpey HACEKOMBIX, HaceILAI0-
11X arpolIEHO3k!, IIPe00IafaoT OTpULATe IbHbIE B3AMMOICHCTBIS MEXIY
BUIAMU, HO ITOCTEIIEHHO, TI0 Mepe CTabuIM3aly OUOLEHO30B, OHU YCTY-
TaJOT MECTO ITOJIOXKUTEIIEHBIM.

HacekoMble u pacTenns. BauMonencTBrs HACEKOMBIX C PACTEHUAMMU
0(hOPMIIUCE Ha CAMBIX PAHHUX 3TallaxX 3BOJIOLMM U B JAIbHEHIIEM CO-
BEPLIEHCTBOBAMCH NapajliebHo. PacTeHus pasBUBay CpelCTBa MTPH-
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BJIEUEH U HACEKOMBIX-OIIBLUIMTENEH M YCTOMUMBOCTD K HAHOCUMBIM MMM
TIOBPEXIEHUAM; B CBOIO 0Yepe/lb, HACEKOMbIE COBEPLIEHCTBOBAIUCH KaK
dutodarn. Baxueimi pe3yTbTaT 3TUX B3auMONEHCTBUHA — COBpEMEH-
HOe pa3Ho06pa3re TOKPHITOCEMEHHBIX ¥ OOUIIHE CBA3AHHBIX C HUMH Ha-
CEKOMBIX, CPABHUMBIX 10 XapaKTepy CBsA3e# ¢ KOMMEHCAIaMMU, CUMOMOH-
TaMU U TIApa3UTaMy U JIUILUb B PEAKUX CydadgX — C XUIIHUKAMU. B ue-
JIOM 5TY B3aMMOOTHOILEHUS CleNyeT IPU3HATh MOJOXKUTEIBHBIMU U
BeChMa BOKHBIMY He TOJIBKO [UIS OTAEbHBIX GMOLIEHO30B, HO U IUIST BCeit
‘ouocheprl.

TTonasystonee 6oMbIIMHCTBO (10 80 %) BBICLIMX LIBETKOBBIX PaCTeHUH
OTIBLISIETCS TPH YYACTHH HACEKOMBIX, IPYTHe BTOPYYHO IPUCIIOCOOMTUCH
K OITHLTEHUIO BETPOM ¥ CaMOOTIBLIEHHIO. TPYIHO MEPEOLEHNUTh 3HAUEHHE
3TOro ¢pakTa — BCe MHOroo6pasue 1BETOB MPEAHAZHAYCHO IS HACEKO-
MBIX.

B CBOIO Ouepe b, HaceKOMbIe PHOBPETH 3aMeyaTeNbHbIe IIPHCITI0c06-
JIEHWsT JUISL c60pa IbUIBLIBL M HEKTapa, OCOOEHHO XapaKTEePHBIE Y MYEIMHBIX
1 6a604eK-GPaXKHUKOB. I1orpyxast [UIHHHbIE XOOOTKY B TTYGHHY HEKTap-
HVIK&, OHY KacarOTCsl TEIMMHOK U 3aTeM IEPEHOCAT Ha JIPYr1e LBETKH TIpy-
CTaBLIYIO K TeNy MbUIbLy. HeKTapHHKY UMEIOT HEOO0IbLIOE KOMTMIECTBO
HeKTapa, IPUBJIEKAIOLLET0 HACEKOMOE, HO HEIOCTaTOYHOE [JISl €TO HAChI-
IIEHUS. DTO CTUMYJIMPYET HACEKOMBIX K ITOCELIEHHIO MHOIUX LIBETKOB 1
obecrieynBaeT IepekpecTHoe omnbuieHue. [IpuMeyaTesbHO, YTO 3aBE3eH -
HBIIf B ABCTpaJIMIO KJIEBED ITOJI3YUMit HE NaBal CEMSAH [0 TeX I10p, [TOKa HE
GBUTH 32BE3SHBI LLIMEIM — ero crieluUyYecKue ONbUIUTENH.

B3a)iMOOTHOLIEHUS PACTeHUI M HACEKOMBIX HEPEIKO JOCTUTaXoT rpe-
Iela crelanysalny. Hanpumep, IOLEPHY OIMbUBTIOT OXWHOYHBIE ITIEIbI,
LIBETKY KaKao — MeJKUe MOKpeUbl, WHXHUP — NeperroH4aTOKphUIbIe
Blastophaga psenes L. Beckpblible caMIibl 3TOr0 BUa OIUIONOTBOPSIIOT
KPBUIATBIX CAMOK B I10JIOM LIBETOJIOXE KOPOTKONECTUIHBIX LIBETKOB HE-
TUTONOHOCSILIMX JepeBbeB — Karpudur. Ilepeneras Ha IMHHOIECTUYHbIE
L[BETKY TUIONOHOCSLINX IepeBBeB ((PUIM), CAMKU IIEPEHOCAT Ha HUX
TIBUTBILY ¢ KAIIpUMUT, HO TaK KaK OHU UMEIOT KOPOTKUH SHLEKIIal, TO He
MOTYT 3[€Ch Xe OTJIOXUTS siila. OHUA BO3BPAILAIOTCA Ha Karnpuduru, me-
PE3MMOBBIBAIOT B UX LIBETKAX U CIIAPMBAIOTCS C CaMUaMH.

WHTepeceH ciemyrouyit mpumMep. M3BecTHBIA BOIIOLMOHNCT U ITyTe-
IIecTBEHHUK A. YoJltec 06HapyXul Ha ocTpoBe MaJarackap OpxXuzero ¢
DIY60KMM HEKTAPHUKOM, HELOCTYITHBIM JUISI ONIMCAHHbIX K TOMY BPEMEHM
HaceKoMbIX. [IpearionoXuB, 4To ee OIbIICHUE IIPOUCXOAUT TIPY YIaCTUU
ele He OTKDBHITOTO BUIA OPaXHWKOB Macroglossa predicta W. (Jar.
predicta —ITpeCKa3aHHBLI), OH BCKOPE MOJTYW IIOATBEPXACHUE CBOEH
JOTaJIKe, OCHOBAaHHOI Ha CYILIECTBOBaHMH INIyGOKOM COTPSDKEHHOCTH pac-
TeHU ¥ HaceKoMbIX. OTHAKO HEKOTOPhIE IMIIEHHbIE HEKTAPDHUKOB OpXU-
JIeU TIPUBJIEKAOT OTbLIMTENeN IPYTUMU criocobamu. OXHU U3 HYX T10XO0-
1 Ha LIBETKY BUNOB, IPOU3BOMISALIMX HEKTAp, IPYTUe — Ha caMOK 6abo-
YyeK WIY Ha X0359eB HaCeKOMBIX-OIbUIUTENEN.

MHOTHe rocellarollye IIBETKY HACEKOMEBIE He OTHOCATCS K OITbLUIUTE-
JISIM VUTH He MMEIOT NIPUCIIOCOBIeHIH [UIS TiepeHoca NbUIbLbL. TakoBsl,
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HanpuMep, MypaBby, HEKOTOPHIE JKYKH, OCbl U MyxH. OJTHAKO eCTh pacTe-
HUS, UMEIOLINE CBOEOOPa3HbIE LIBETKU~IOBYILKY, KOTOPbIE TIPUHYXIAIOT
CIy4aiHBIX TOCETUTENEH K BBHITOJHEHMIO (DYHKLMN ONbUICHMS. DTH
LBETKY 3a0ePKUBAIOT HACEKOMBIX, M ThIUMHKY Pa3Ma3bIBatoT IO UX TEy
NBUTBILLY. ‘

Hacexomble M3GUPAIOT pacTeHUSs! JUIST OTKJIANKIM UL ¥ JJIsl TINTaHYs
BBUTYIDLAIOLIMXCH M3 HUX IMYMHOK. OIMH U3 aCTIeKTOB B3aMOOTHOILIE-
HUA ¢ pacTeHUAMH ONPENEIIeTCs POJILIO HACEKOMEBIX KaK GuUTodaros,
00BeNArOILMX JIUCTBY U APYTUE BeTeTaTUBHEIE OPTaHkbl, & YaCTO U LIBETKH,
6yTOHBI, (popMUpYIOLLMECS LTOABL. Benuka Bpel1OHOCHOCTh HACEKOMBIX
Ha I1oceBax KyJbTYPHBIX pacTeHHUI B arpoLeHo3ax.

OcTaHOBUMCA Ha 3HAYEHUU BTOPUYHBIX METabOJIUTOB paCTEHU, S10-
BUTBIX JUIL MHOTUX HAaCEKOMBIX, HO IIPUBIEKATELHBIX Uit U3OPAHHEBIX.
CopelicTByYS TOUCKY U BEIOOPY NMPOU3BOIAIIMUX 3TH COEIUHEH NS pacTe-
HUH, BTOPUYHBIE META0OIUTE CHIDKAIOT HATIPSDKEHHOCT KOHKYPEHIIUH ¢
IPYTUMU, He TIPUCITOCOOUBLIMMHUCS K HUM puUTOdaraMu 1, KpoMme Toro,
[IPUIAKOT SIOBUTOCTE CBOMM CIIEUMGPUYECKUM TTOTPeOHTE SIM. 3alliiiast
UX TaKUM 0Opa3soM OT KOHKYPEHTOB M XMIIHUKOB, a TakoKe GJaromaps
BLIPAXEHHOMY aHTUOUOTUYECKOMY JSMCTBUIO M OT MATOreHOB BTOPHYHBIE
MEeTaboIUTEI pacTeHUH obecreurBaloT quddepe HIMALIO IMUILEBLIX 341
POCOB (U SKOJOIMYECKUX HUUI) HACEKOMBIX, UX U3GHpaTeIbHOCTE U CIie-
uduydocTs. IlpuMeyaressHo, 9TO 3T COSIUHEHMS PaCIpeNe/IsIIoTed He-
paBHOMepHoO. Tak, B iBeTKax 3Bepobos (Hypericum perforatum 1.) KOH-
LIEHTpaLMS SHOBUTOrO ruItepuLiHa B 10 pas BEIIIE, UeM B CTEOIISIX U JIUC-
ThsIX. ECTeCTBEHHO, YTO MHOTME HACEKOMbIe U36eraroT NOBpEXNaTh
TEHEPATUBHLIE OpraHbl 3TOT0 PACTEHUS, IIPUBIEKATeIbHbIE JUILb JUII He-
KOTOPDBIX OITbUIATENEH.

CrieLyan13alys HaceKOMbIX KakK (PUTO(haroB IMposBaseTCsS B HAHOCH-
MBIX MU ITOBpeXaeHUusax (puc. 188), neranbHas Kiaccuduxalus KoTo-
PBIX COCTABIISAET MIPENMET CENbCKOXO3AHCTBEHHOM sHTOMONOTHH. Hapsimy
C ITOBPEXIEHWAMM, He TPEOYIOLIMMM I1pEIBAPUTESEHOR ITOATOTOBKM KOp-
MOBOTI'0O CyOCTpaTa, HEKOTOPEIE HACEKOMBIE CHAYAJIa CKPYYHBAIOT JIUCTES B
y3Kue TpyOOUKH (TIIH, KyKU-TpYOKOBEPTHI U IP.), BHYTPHU KOTOPLIX OHU
CIIOKOYHO BBICACHIBAIOT COKM pacTeHMs. JIpyrue BhIPe3aroT U3 JIUCTA Ma-
JIeHbKUE NIIACTUHKY U TTOTPeBISIIOT MX YIOCE NPeNBAPUTENBHOIO CHIIOCO-
BaHMS B 3eMJIIHBIX HOpKax (JKyKy-KpaBuuky). I'ayurooGpa3osartenu (raj-
JIMIIBI, OPEXOTBOPKM, HEKOTOPHIE TNIU U Ip. ), IPUCTYIIAs K NMATAHUIO, CTH-
MYJUpPYIOT paspacTaHue TKaHel B BUIE 6echopMEeHHBIX OTIYX0Mel, WK
rajuioB, UMEIOILMX BUI OPELIKOB, 60poAaBoK M T. I1. Hepenko ramtoobpa-
30BATEJM OCTAIOTCA B [TOJOCTH PacTeHUs, 0OSCIIEUUBAA TEM CAMbIM Cebe He
TOJIBKO ITUTAHKE, HO U 3ALIUTY.

Purodaru NPUIUHSAIOT OTPOMHBIN Bpel, ONMHAKO HET HU OJHOTO
BMIa pacTeHMI, YHMYTOXEHHEIX HACEKOMBIMU ITOJHOCTHIO. PacTerus
CYLECTBYIOT, HECMOTPA Ha UCKIIIOMUTENLHYIO TIPOXKOPIHBOCTb QUTO-
(paros.

3alIUTHBIE peaklvK W IIPUCIIOCOOIEHUS PACTEHUN MHOTOO0Pa3HbL:
CTPYKTYpPa U IIPOYHOCTE ITOKPOBOB, SIAOBUTOCTD, LIIMITBI X KOJIIOUKY OT-
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Puc. 188. Pasnuumble THNBI NOBPEXIEHHH, BbI3bIBAEMble HACEKOMbIMH (YO PasHBIM
aBTOpaM)

DaHUYMBAIOT arpeCCUBHOCTD (puTodaros. CriocoGHOCTb PaCTEHUH K pe-
reHepallii COAeHCTBYET GBICTPOMY BOCCTAHOBIEHUIO OOBEIEHHBIX JIMC-
TheB, BeTBeH 1 KopHeit. K oqHoMy 13 Haubosee IpK1X IIpYMEpOB YCTON~
YUBOCTU PACTEHUM K BPEIUTE/SIM, OCHOBAHHOM Ha 0COOEHHOCTSIX CTPOe-
Husl, oTHocATcs BeiBeneHHble B. C. ITycTOBOUTOM «ITaHLIMPHBIE» COPTa
ToacoNHeyHuKa. ©opMUpPOBaHKE YTIIEPOAUCTOTO CIIOSA MEXIY IIPOOKO-
BOM TKAHBIO Y CKIIEPEHXUMO CEMSH IIPENATCTBYET [IMTaHMIO IIOJCON-
HeyHHKOoBOi orHeBKH (Homoeosoma nebulellum Hb.), moBpexaroieit
Bce JIpyrue copra. BaxHeiilive 3allMTHEIE PeaKLMU XBOMHBIX pacTeHUH
BBIPAXAIOTCA B OGMILHOM BBIIENIEHMU CMOJIbI U3 TIOBPEXICHUH WM B
YTOJIEHUU TPOGKOBOrO CIOsI, UHAYLMPOBAaHHOM HanaJeHUeM TIeH-
XepMECOB.

TaxuM 06pa3oM, HaceKOMbIe HEOOXOAMMBI PACTEHUSIM KaK OITbUIMTE-
JIU, HO BMECTE C TeM OTO TPYILITBI HauGosiee MacCoBbIX (puTodaros. [Tpu-
YUHAEMBIA MU Bpel He OTpaHU4YMBAETCA IIMTaHMEM Ha pacTeHMAX 1 OT-
KJTANKOM SIMLL B MX TKaHU U opraHbl. HekoTophle HACEKOMble M3BECTHEI
Kak I1epeHOCYMKY Bose3Helt pacTeHui. OIHAKO B3aMMONEHCTBIS HACEKO-
MBIX ¢ PACTEHUSIMU B 11eJI0M, COPMUPOBABLIMECS KaK pe3yJIbTaT Iin-
TEJILHOM CONPSKEHHOM 3BONIOLIMH, MOXHO OLIEHUTh KaK FapMOHUYHBIE U
IIPOrpecCUBHbIE.
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CBOVCTBA NONYNAUMA HACEKOMbIX

TTomnysaumsa — 3TO €CTeCTBEHHOE MHOXECTBO 0COBeit, 00beIMHEHHBIX
TeHETUYECKHMH 1 SKOJIOTUUECKUMU CBA3IMM. KOHCTaTalIMg reHeTHYeC-
KUX CBS3eH IpeNroaraeT NpUHALIEXHOCTh 0CO0e! K ONHOMY BUIY U
CMOCOBHOCTD CKPELMBATHCS APYT C APYTOM, a SKOJOTMYECKUX CBS3eH —
COCYIIECTBOBAHME BUIOB B OIPEIEIEHHBIX CTALTMSX TIPU OTIpefeIeHHOM
OTHOLIEeHMU K cpefie. Tlomymsus — He cydaitHoe cKorvieHye ocobeit of-
HOTO BUJIa, @ ECTECTBEHHOE MHOXECTBO CO CBOEH CTPYKTYPOW U LIEJIOCTHO-
CTBIO, TPOSABJIAIOIIENCS BO B3aUMOAEHACTBHAX C APYTHMM TIOITYIALMAMUY U
BygamMy. TTonymHASCh SHIOTEHHBIM CTUMYJAM U CUIHaNaM BHEIIHEro
MUpa, TOMYJSILIAK CIIOCOOHb] paciiafiaThCsl Ha JOUYSpHUE, CIIMBATHCA C IPY-
TAMY [TOTTYJIALUAMH, BOCCTAHABIVBATE M YTPAYMBATE CBOIO 11€I0CTHOCT,
HO BCeT/Ia B 3aKOHOMEPHO¥ MOCTIEN0BATEILHOCTH COCTOSTHUIMA 1 (pas, B pe-
TYJISIPHBIX H3MEHEHMSIX UMCIIEHHOCTH, OTPAHUYEHHBIX JIMIIL BO3MOXHOC-
ThIO BOCIIPOM3BOACTBA M paccesieHusl.

[lorynauuyu MOXHO XapaKTepH30BaTh 10 TeHO(MOHLY, BO3PACTHOMN
CTPYKTYpe, IUIOTHOCTH paclipefieleHUs 0co0el 1 pasMeIleHHI0 UX B CTa~
1IMSX, COOTHOLLIEHIIO POXIIAEMOCTH ¥ CMEPTHOCTH, TMHAMUKE YUCTEHHOC-
TH ¥ CIIOCOBHOCTU K BOCIIPOM3BOACTBY.

Pasmemenyie HaceKoMbIX. HaceKkoMble pasMeIaoTces 10 pasIuIHbIM
cpellaM B COOTBETCTBHMHU € TPeOOBaHUSIMM K YCIIOBHUSIM CYILECTBOBAHHUS U C
WHCTUHKTOM NIPOIOJLKeHUS pofa. CTporas pUypOYeHHOCTb K KOHKDPET-
HbIM MECTOOOUTAHMAM OTMEUEHA V BUJIOB C Y3KOM 5KOJIOTHYECKOl Ba-
JICHTHOCTBIO — CTEHOTOTIOB U MOHOQAroB. DBPUTOITHEIE BUJIBI BCTpeYa-
YOTCSI B GOMIBLIEM HAGOPE Cpef, a BUIbL, MMEHyeMble YOUKBUCTAMU, BOOG-
e He UMEIOT NTPUBEPKEHHOCTH K KaKUM-JIM60 MeCTooOUTaHuAM. Ha-
NIpUMeEp, CEMUTOYEUHYIO GOXBIO KOPOBKY (Coccinella septempunctata L.)
MOXHO Ha#TH Y Ha IIIEHWYHOM I10JIe, Y ITOJ [TOJIOTOM Jieca, Ha HooTaX,
1 B BOJIBIIMX TOPOaX Ha actanbTe, M Ha cTeHax snauuii. Harpotus, He-
KOTOpBIE ITYXOeNbl ¥ BIIW NAPa3UTUPYIOT TONBKO HA «CBOMX» BUIAX
TITHL ¥ MJIEKONUTAIOLIMX, U30Upas Py STOM JIUIIL OTAeIbHbIE YacTH
¥X TeJa.

ITpy omyucaHiy pasMeILieHUs OTAENBHBIX 0COBel OBGLIYHO ITOMB3YIOTCS
TEPMUHOM «MECTOOOMTaHME, HO JUIS ITOMYISLUH U BUIA B LIEJIOM YITOT-
peBIAIOT TEPMUHBI «CTAllUS» U «apeal». Apeat BKJIIo4aeT B ce6s cTaluu
BCEX ITOMYJSTUMH JAHHOTO BUA, a CTalUs — BCE MECTOOOUTAHMS 0COBeit,
00pa3yIoIIUX MTONYIISILIMIO.

B OTHOWIEHUY 3aHATHIX TEPPUTOPUI YMECTHO IIPOTUBOIIOCTABIEHUE
abOpUTeHHBIX BUJOB—AaBTOXTOHOB, CYILIECTBYIOIIUX B TAHHOM MECTE U3-
HaYaJlbHO, 1 allJIOXTOHOB — IIPUILEJBIER, TPUOLIBLINX M3 JPYTHX MECT.
DTH MPOTUBOTIOCTABIEHWS CYLIECTBEHHBI IIPY CPABHEHUM PasHBIX dayH,
HarpuMep ¢ayHsl 3aragHoi Esporst u CeBepHoit AMepuku. OKoJIo ro-
JOBUHBI (45 %) OGBIUHBIX U1 STUX (ayH BUNOB — aJUTOXTOHEI, TIPMYEM B
Amepuxy u3 EBporis 6610 3aBeserio B 10 pas 6onbliee Mx yucio. MHOTHe
HaCeKOMBIe BCKOPE ITPOSABMIN Cce0sl KaK OTIaCHBIE BPEIUTETH CENLCKOXO0-
3SUCTBEHHBIX KYJIBTYP, TaK KaK Ha HOBOM MeCTe OHU M30aBUIIMCh OT I1pe-
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KHVX XULIHUKOB U 1apa3uToB — aBTOXTOHOB EBporibl. OfHAKO 1 3aBe-
3eHHBIH B EBpOITY KONOPAICKUIt XYK IO CUX TIOP HE UMEET 3QOEKTUBHBIX
MECTHBIX Tapa3uTOB W XUIIHUKOB.

Pa3TuyuaroT BUILI-3HAEMUKY, KOTOPBIE CYLIECTBYIOT TOJIBKO B JAHHOM
MecTe U HUre 6ojee, U BUIbI-KOCMOIIONUThI, pAaCIIPOCTPAaHEHHBIE IIOBCE-
MecTHo. VX apeal He orpaHuYeH.

TprBepXEHHOCTb MHOTMX BUIOB HACEKOMBIX M30paHHbIM CTaLUSAM U
MECTOOBUTAHMAM OTpaKeHa B UX XapaKTepUCTMKaX ¥ Ha3BaHMAX. Harrpu-
Mep, BpesiLiue I0ceBaM Agrotis segetum Schiff. u Anisoplia segetum Hbst.
VIMEHYIOTCS COOTBETCTBEHHO TIOCEBHOM COBKOM M IIOCEBHBIM XPYLUIOM; TO-
ToJeBblit nuctoen Melasoma populi L. obuTaeT Ha TOTIOJE, a OIU3KUIA BUL
Melasoma tremulae F.—Ha ocute (Populus — Tonionb, Populus tremula —
ocuHa). W3BecTHasg BceM KOMHATHAasg Myxa Musca domestica L.
(domestica — noMoBas) OOMTAET B KUJIMILAX YEJOBEKA, a KeJTyXOYHbIN
oBog (Gastrophilus intestinalis DeG.) (gaster — XeNyJOK, intestinum —
KHIIEYHMK) NapasUTUPYyeT B IMIIEBAPUTEILHOM TPAKTe MIIEKONMTAI0-
LIMX.

CBOCTBA BYJIOB U3GHPATh OIpee/IeHHbIE CTAllUK OTPaXKEHBI B COp-
mymuposaHHoM I. 1. Beit-bueHko npyHUMIIE CTalMATbHOM BEPHOCTH U
JIOTMUECKH CBSI3AHHOM ¢ HUM TIPMHLMITE 30HATBHON CMeHbI cTauuu. e -
CTBHUE STHX IPMHLUMIIOB MOXHO MPOCIEAUTb HA CIIEAYIOLIMX IPUMEpaX.
Eciut OMy/ISILMY [TepeeTHOM capaHyy Ha CeBepe apeajia pUypoUueHbI K
[eCYaHbIM, XOPOIIIO [POrpPeBaEMbIM COJIHLIEM JIOUBaM, TO Ha IOre OHM
CTPEMSITCS B ChIpbIE, GONOTHCTbIE MecTa. [Tpu 9TOM 1X MOTpeOHOCTD B OI1-
peJIeNeHHBIX THIPOTEPMUUYECKMX YCIOBHSX B CBA3U C 30HAIBHBIMU U3ME-
HEeHUSIMMU KJIMMaTa ¥ Io4B IIPMBOIMT K CMEHE CTallMH. BocroyHbli Maiic-
Kuit xpyu1 (Melolontha hippocostani F.) 3acesiieT OMYLIKK Jieca 1 TOJISHbL
Ha ceBepe apeaia, HO YXOIUT ITOJ TIOJIOT Jieca Ha I0re; MoceBHast CoBKa
Agrotis segetum Schiff. cMeHseT napsl ¥ IOCeBbI 03MMBIX KYJIBTYP Ha OpO-
Iraemble ToJisl. BolpaxeHHbIE B 3TUX MPUMepaxX MPUHUMITBI OTPKEHBI Ha
cxeMe, TIOKa3aHHOM Ha pycyHKe 189: mepexofy oT JIECHOU 30HBI K 30HE
TIOJYITYCTHIHb COOTBETCTBYIOT U3MEHEHMUSI CTALMi — OT OTHOCHTE/IBHO
Kcepo@UTHBIX K ME30GUTHBIM U TUTPODUTHBIM.

CXoIHbIe U3MEHEHUS MOXHO OTMETUTh Ha (JOHE CE30HHOM Nepuo-
JNIHOCTU YPOBHEH BI2XHOCTH ¥ TEMIIEPATYPBI, KOTOPO# COOTBETCTBYET
Ce30HHAas CMeHa CcTalMil. 30HaIbHAs CMEHa SIpYyCOB OTMEUEHa, HallpuMep,
y xopoena Blastophagus piniperda L. O6UTasi II0J KOPOH COCHBI Ha CEBE-
pe, 9TOT BpeAUTENb [IEPEXOIUT Ha ee KOpHU Ha fore. I1pn IBMXEHUHU C
ceBepa Ha IOT MOXHO HabJIIofaTh, YTO IMYMHKH XyKa-0JICHs (Lucanus
cervus L.) MEHAIOT CTBOJIBI I€PEBbEB Ha KOPHH, a TIICHUYHbBIA TPUIIC
Haplothrips tritici Kurd. oT 3MMOBKY B CTEPHE 3/1aKOB MEPEXOJUT K 31~
MOBKE B I104B€e, COXpaHsIsi IPUBEPIXKEHHOCTD HE CTallY, a OIIPESIEHHBIM
pEXYMaM BIAXHOCTY Y TEMIIEPATYPbI, CPABHUMBIM B Pa3HBIX CTALIMAX
Pa3NIUYHBIX 30H.

TakuM 06pa3oM, BEI6OP HACEKOMBIMH KOHKDPETHbIX Cpe/] 00UTaHUs He
CITyYaeH ¥ OTIPEIeNAeTCs MHOTUMM 06CTOATEILCTBAMH. OIHAKO B IpeLIe-
J1ax CTalyi, JOCTATOYHO OQHOPOAHBIX Ha BCeM TIPOTSDKEHUM, OTACIBHBIC
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Puc. 189. {uarpavma 30HANbHOM cMeHbl cramuil (no Beii-Buenko, 1966)

WIeHb! TOMYISILMY PacTIpeIelisIIOTCS MHOTa 6e3 BUIMMoro ropsaka. Ha-
TIpUMep, 0co6u 60JIBIIOT0 MyUHOTo Xpyliaka ( Tenebrio molitor L.) pasme-
IIAIOTCH B TIOBPEXIAEMOY UMU MYKe TTOOINHOYKE Y HEGOJIBIIMMU IPYII-
MIaMH, ¥ €CJIM B3SITh JOCTATOYHO GOJIBILIOE YUCIIO ITPO0 (#1), TO CpeHee Yuc-
710 ocobeit B Ipobe (1) OKaXeTCs paBHbIM MX IUCITEpCUU (8?), paccunraH-
HOM 110 dhopmyIe

S2=2(X—m)p*/(n—1),

roe X —qucio ocobeit B Kaxnolt mpobe.

Ipu aTOM pazMmeleHre 0cobeil CUMTAIOT CIIyYaHbIM, JIMILCHHBIM Ka-
Kux-Tu60 TeHISHUWI 1 3aKkoHoMepHocTel. B riepuon criapuBaHus MHO-
rvie 0coby 0OBEIUHAIOTCS B ITaphl M CIIYyYafHOCTh paclipefesIeH s Hapyla-
eTcs. 3HaueHVe TUCTIEPCUI CTAHOBUTCS OOJIbLUE 3HAYEHMS CPEIHEro Y1cia
ocobeit B BEIGOpKe (5% > m), ¥ HaOII0NaeTCs HeCIyyaiHoe IPpYIIIoBoe pac-
TIpeIeJICHUE.

MHorue HaceKOMbIe B ONpefeeHHbIE IIEPUOIbI XKM3HU 00pasyioT cTa-
Ja ¥ cTau (KOHIperalyy) Wik KpaTKOBpeMEHHbIE CKOIUICHUST — arpera-
LMY, HaTlpy¥Mep, Ha IIPOrpeBaeMBIX COTHIIEM YJacTKaX WM Ha KypTHHaX
KOPMOBBIX PAaCTEHUA.

Hecnyyaiinoe pacrpeesieHue CBOXCTBEHHO OCOOSIM, He BEIHOCSIINM
cocencTBa cebe NoJobHbIX. CTpeMsch 060COOUTLCS IPYr OT APYra, OHU
paccpeOTOUMBAIOTCS T10 M30PaHHBIM TEPPUTOPUAM BoJiee WM MEHee paB-
HOMEpHO, X B 3TOM CIly4yae 3HaueHUe AUCIIEPCUM CTAHOBUTCS MEHbLIE
CPEIHETO Yncia ocobeil B BRIGOPKE 1 CTpeMUTCs K Hy/o. Hanpumep, pas-
MeILIEHUE [TOCTOSSHHO BPaXKIyIOLIMX APYT C IPYTroM ceMe TEpMUTOB He-
pelKo IOCTUraeT 3HAUMTEIbHO! PABHOMEPHOCTH.
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Puc. 190. ITpumepsl paromepHoro (I), Konrperauuonsoro (2) u ciyyaiisoro (J3)
pasMemenus ocobedl o Teppuropmu (mo Jaxo, 1975):

52=0,52>m, S?=m

ITpuBeneHHbIE IPUMEPBI CITYYaHOTO U HECTYYaHOTO (TPYIINOBOTO U
PaBHOMEDHOI'0) Pa3MeLLeHUs MOXHO ITPOMJUTIOCTPUPOBATH CXeMaMU, [Ae
Kaxnasi 0cobb NpeCTaBIeHa OTIEIbHOM TOUKo (puc. 190).

IIpu aHaM3e pa3MelLeHHs] HaCeKOMbIX HEOOXOAUMO YUUTBIBATH U BO3-
MOXHYIO OIPaHMYEHHOCTD 3acelsIeMbIX UMY IIPOCTPAHCTB, U pacripe/ete-
HUYE JOCTYITHBIX HCTOUHUKOB TTMILM, ¥ HATHYKME IPYTUX BUIOB — Pa3HOTO
pOZla KOHKYPEHTOB.

CpojicTBa reHodona nomyasuMil. B ocHOBe aHanM3a reHeTUYECKUX
CBSI3eH B TTOITYSLIMSIX JIEXUT 3aKoH Xapnu — Belin6epra. I1o aTomy 3aKo-
HY B UJealbHOM, He MMEIOLIE rpaHuLl TIOITYIAUMMI, He ITOJBEPXKEHHON
BIMAHMAM 0T60pa, MyTauuit, iuddepeHLnalIbHON CMEPTHOCTH M MUTPa-
LMAM, TIPY COBEPILIEHHO CIyJaitHOM 110160pe POAUTENLCKUX ITap (MaH-
MUKCHC), TO €CTh B YCIIOBMSIX, BECbMa JAJIEKUX OT PEaIbHOCTH, YaCTOTHI
TeHOB JOCTUTAIOT PABHOBECHS B OTHOM TTOKOJIEHUU U OCTAIOTCA HEU3MEH -
HBIMM BO BCeX ITOCTEMYIOIIMX ITOKOIEHMSIX. PaBHOBECHOE pacIpelie/ieHe
YacTOT aJUIeJIbHBIX TeHOB A Y @ ONUChIBaeTCsl GOpMynoin

(p+ 9)* = pPX(AA) + 2pg(Aa) +q*(aa),

roe p U g —4acToThl A ¥ a, npuueM p+g=1.

ITOHATHO, YTO B PEATHHBIX IIOIMYJISLIMSIX, TONBEPKEHHBIX BCEM Iepe-
YU CIIEHHBIM BBIILIE BIUSIHUAM, IIpUBEASHHOE PABHOBECHOE COOTHOLLIEHE
YacTOT F€HOB He CoOMonaeTcs. PeabHble MOMYyIALUM He GeclipeeIbHbI.
CiryyaitHOCTh Noa6Gopa rap BechbMa OTHOCUTEJIbHA, TaK KaK OJIM3KOpOJ -
CTBEHHBIE OCOOHU, COCPENOTOUMBASICh 10 COCENICTBY, YACTO BCTPEYAIOTCS
Ipyr ¢ apyroM. I1pu oToM HeM30eXHBI MyTallU M 0TOOp ocobelt, Goree
TIPUCIIOCOBIEHHBIX K KOHKPETHBIM YCIOBUAM CYLIECTBOBAHUA.
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K HauGonee oUeBUIHBIM ¥ TIPOCTHIM HapyLUEeHUSAM PaBHOBECHOI'O COOT-
HOUIEHUSI aiieieil OTHOCATCS Ipeiid reHOB (TeHETUKO-aBTOMATHYECKHE
IpoLecchl) 1 3P GEKTHI, OTMCHBAEMbIE IIPUHLIAIIOM OCHOBATES.

B ocHOBY KOHIEIMY Apeiida reHOB ITONOXKEHBI IIPEICTaBIEHHUA O CITy-
YaliHOM XapakTepe pacripeleNeH s YaCTOT IeHOB ¥ O HENIPeNCTaBUTEIbHO-
CTU (HepeIpe3eHTATHBHOCTH) MATBIX BEIOOPOK. OOpaTUMCS K OOBIYHOMY
I CTATUCTUKOB MpuMepy. M3 yprel, 3anonseHHo# 5000 GexsiMu 1 5000
YepHLIMM IIapaMu (OHU CUMBOJIM3UPYIOT ULl HaC ajuieny A U a), BhIHEM
monpsia nepsyio 1000 11apoB U yoeIuMcs, YTO OKOJIO ITOIOBMHEL U3 HMX
6yoyT GenbIMU. JIOTIYCTUM, YTO MBI BBIHYIM 514 Genbix U 486 yepHbIX
LIApOB. YBeNIUYMB KaxkIoe 13 3TUX yucel B 10 pas, 3all0JJHUM BTODPYIO
ypHY 5140 6enpiMu 1 4860 YepHBIMM LIapaMU U, ITEPEMELLIAB UX, ITOBTO-
PUM ITpoLenypy. Bozmoxto, uTo 13 1000 B3STHIX Ha 3TOT pa3 Iapos 506
OKaXKYTCSI YepHBIMHU, a 494 — GeTbIMU. MHOTOKPaTHO ITOBTOPUB TaHHBIN
DKCIIEPUMEHT, MOXKHO YOSIMTECS, UTO YHCIIO IapOB Pa3HOro LBeTa KaX-
IIBIA pa3 6ymeT 6Ju3KuM K 500.

OIHAKO eCIU MBI 3aTI0JIHMM YpHY ToJpKO 100 LapaMy U BhIHEM ITep-
BbIe 10, TO, BO3MOXHO, CpEIY HUX GeJIbIX (MM YepHBIX) OYIET HECKOIBKO
GoJIBLLIE TIONOBUHBI, HarpuMep 6. Terreps BosbMeM 60 6enbIx 1 40 YepHBIX
LUApOB U, NIEpeMellaB UX B ypHe, CHOBa BbIHeM IiepBrle 10. Ckopee Bcero
YKCITO OeJbIX 1IAapOoB OyaeT O0JIBIUMM, ¥, MHOIOKPAaTHO IIOBTOPSIS 3TY Mpo-
LENYPY, MBI BCKOPE YBUIIUM, YTO YHMCIO YePHBIX IIapOB CTAHOBUTCS BCE
MEHBLIMM M HaKOHEL BCe OHU OYIyT 3aMelleHb! 6enpiMu. HeunsbexHoe
CIENCTBYE HABIIONaeMOTo IpY 3TOM «Ipeida reHoB» — yTpaTa ONHUX U
(uKcays Ipyrux ajuiesel, a 310, B CBOIO ouepenb, IMPUBOIUT K COKpaILe-
HUIO reTepO3UMTOTHOCTH ITOMYJISILIUIA 1 3aTYXaHUIO CBSI3aHHOM C 3TUM U3-
MeHUMBOCTH. CKOPOCTh 3TOTO 3aTyXaHMS IIPSMO IIPOIIOPLUMOHAIIbHA BEIM-
YyHe IOIMYJLIIMMY: YeM OHa MEHBLLE, TeM ObICTpee IIPOABIIAIOTCS BCe I10-
cneqcTBUS Opeida.

IIpuHLIKIT OCHOBATENSI OOBIYHO coueTaeTcs ¢ pdexramu apeiida re-
HOB. ECIIM B CUJIy TeX YUIM MHBIX IIPUYUH OTAENIbHBIE OCOOM MTOKHIAIOT
CBOIO ITOIYJIAUMIO, TO B JalbHeleM, qaBas Hayaulo JOYePHHUM IOy~
LIAAIM, OHY I1epeNatoT MM TOJIBKO CBOM COOCTBEHHBIE IE€HBI, YTO COCTABNISET
YacTh 0611ero reHodoHna. OYeBUIHO, IIPU 3TOM, KaK U NPy Aperide re-
HOB, ClIeIyeT OXUIATH MTOBBILLIEHMSI TOMO3UTOTHOCTH MPY CHYDKEHUM YHC-
JIEHHOCTM TeTepO3UTOT. B CBOIO 0Yepeib, 3TO IPUBOMUT K 3aTyXaHMIO U3-
MEHYMBOCTH B KaXIOU JOUYEPHEM ITOITYJISLMHU, KOTOPBIE BMECTE C TEM CTa-
HOBSTCA Bce 6oJiee OTIMYHBIMU IPYT OT OpyTa.

3HayeHre PaCCMOTPEHHBIX KOHUEITIVI ¥ TIPUHUMIIOB OCOGEHHO Cyllie-
CTBEHHO I HaceKOMBIX. 11 o6uTaTenet cpeqHUX ILUPOT XapaKTEPHEI
OCOGEHHO pPe3Kue IMOABEMBI YUCIIEHHOCTH B JIETHEE BPEMST, CMEHSIEMbIe
MAaccOBOI TUBeIbI0 0cobeil B KOHIIE JIETA U ITPY 3MMOBKE. DTH IIOITYJISILIU-
OHHbIE BOJHBI CO3JAI0T YCIOBUS IS POSIBIEHUS Jperida reHoB M NPUH-
LIMITa OCHOBATes.

O6paboTKa IoJIeit MHCEKTUUMAAMM M MHOTME arpoTeXHUYEeCKME ITpH-
eMbl TIPMBOJSAT IIOYTH K ITOTHOMY YHUYTOXEHMIO TIOMYJIALMN BPEIHbIX
BUIOB. OIHAKO HEMHOIME OCTaBIIMECS B XXUBBIX 0COOM BHOBb BOCCTaHAB-
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JIMBAIOT CBOXO YMCJIEHHOCTh, OMHOBPEMEHHO I1epefaBast CBOMM IIOTOMKaM
CIIOCOBHOCTD IIPOTUBOCTOSITE OTPABIIEHMIO M U30eraTh rMbesn OT APYTUX
TIPUYMH.

He MeHblME U3MEHEHHS B IOMYJISILMAX [IPOUCXOIAT, KOTIJa OHM IpU-
HYMAIOT B CBOI COCTaB HOBBIX 0CO0OE — MUIPAHTOB WJIM CIMBAXOTCS C
JPYTUMMU TIOMyJIsiisiMyt. TIpUBHOCS HOBbIE T€HBI, MUTPAHThI CONCHCTBY-
OT TOBBILIEHWIO YMCIIEHHOCTY TE€TEPO3UroT, ¥ NPY 9TOM M3MEHEHMS Jac-
TOTHI TEHOB JIO6OT0 JIOKYCa 3a OQHO ITOKOJIEHKE BbIpaXaloTca (hopMyJIoi

Ag=—n(q— qm),
II€ h— YUCIO MUTPAHTOB, JENeHHOE Ha YMCIEHHOCTb NPUHUMAIOLIEH HX ITOMyJs-
LUK, ¢— YacToTa reHa B OCHOBHOW MNOMYISALMM, a ¢, — YacTOTa reHa B MUIPUPYIO-
LIeil rpyme.

PacripeieieHyie YacToT TOTO WIM MHOIO FeHa B O0beIMHEHHOM MOITyJis-
LIUY MOXHO BBIpasuTh IpacukoM (puc. 191). 3nech YacTOThI TEHOB p U g Y
MUIDaHTOB IIPUHATH! paBHBIMU 0,5; N 03HayaeT YMCICHHOCTb BOCIIPUHU -
MaroLLel ITOMYISIMHY, a TUIOLUAIX 10 COOTBETCTBYIOIIMMU KPUBBIMU Ha
rpaduKe TI0Ka3bIBAIOT BEPOSITHOCT [IPOSIBAECHMS JaHHOTO reHa. Harpu-
Mep, BEpOSITHOCTE TOTO, UTO g GyIeT JiexaTs B Ipezenax ot 0,4 no 0,6 npu
n=1/4N, ropasgo 6oJblue, yeM Ipu # = 4N. ['paduKu TaKoro poia BeChb-
Ma yIO6HbI IS pacyeTa OXUAAEMbIX [IpeoOpasoBaHUN IeHEeTUIECKOU
CTPYKTYpHI TOMYJISLMI, HABOAHSEMbIX MUTPAHTaMMU. B yCI0BHAX KCTIE-
DPUMEHTA Y B TIPAKTHKE 3aLITh] pACTEHMH B KAYECTBE MUIPAHTOB MOXHO
HCIIOJIB30BaTh MYTAHTHBIE OCOOU C JIETAJIbHBIMU TEHAMU MIIM C TEHAMMH,

OTBETCTBEHHBIMMU 32 IIpeIOTBpalle-

| = ,  Hue gwanayssl. MckyccTBeHHOE
1 LN | HaBOIHEHME HMMHU ITOMYJSLIMH
1 N Il BpemHBIX BULOB COCTABJISIET OCHOBY
] ;N : TeHETUYECKOTO METONA GOPBLOBI C
1 ;2 Y )| BPEOMTENAMH.
ll Am=gt I BocnpousBoacTBO  MOMY A
" T 1| HenpeMeHHoe yclIOBHE CYLIECTBO-
\ IS Y 1| BaHMS NMONYISILUNA — ITOCTOSTHHOE
1 a1 MENGA I'|  OGHOBJIEHHE MX COCTaBa 3a CYET
\ [t = ¥ /l IIPUTOKa HOBOPOXIEHHBIX 0COGei
\\ PHREE ‘.‘-.\ / ¥ rubesd cTaphiX. B COOTBETCTBUM
<~ o C 3TUM BBIIENAIOT [1Ba IIpoLiecca,
AL Lo L N KOHKPETHbIE COOTHOILIEHUS] KOTO-
AN Ry A NN DBIX OIPENENA0T MUHTEHCUBHOCTD
AN AN obMeHa 0cobeit, a IMEHHO poXae-
Lol b N M Mocets M eMepTHOCTE. Ecan poxia-
g=0 05 1,0  eMOCTh IIpeobianaeT HaJ CMEPTHO-

CTBIO, TO TIPUTOK HOBBIX 0COOEH
Puc. 191. Pacnpenenenue 49acToT resa

MeXIy Pa3iMIHBIMH NOJpa3feleHusAMH
NONYJSNUH NPH 9aCTOTe TeHOB Y MMMMI-
pantoB p =¢g=0,50
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L1aercs, ¥ TeM boJiee pe3Ko, UeM CUJIbHee HapylleH HajlaHe MexXIy CMepT-
HOCTBIO U POXI2eMOCTBI0. PoxKIaeMocCTh XxapakTeprayeTcs YUCIOM HOBO-
POXIEHHBIX 0co0eH B eNMHULY BPEMEHHU U1 TIpeIIoNaraeT Hamyue v B3a-
UMOJEHCTBHE ITOJIOBBIX TIAPTHEPOB.

B riprpOIHbIX MOMYIALMSIX HACEKOMBIX M3-32 BO3PACTHRIX 1 IIEPHOAM-
YECKMX U3MEHEHUM CEKCYaIIbHOTO COCTOSHMS MapTHEPOB, TOBTOPHAIX
CTlapuBaHWM, HAPYLUIEHMIA B COOTHOLLIEHMM T10JI0B Y APYTUX [IPUYMH, CBSI-
3aHHBIX CO CTPYKTYPOH ¥ COCTaBOM INOMYNSLMM, JaIeKO He Bce ocobu
UMEIOT paBHbIE BOZMOXKHOCTH YYacTU B BOCIIPOM3BOICTBE TOTOMKOB.
WnpiMu cioBamu, 5¢PEeKTUBHAS PEIPOLYKTUBHAS BEJIMUMHA TIOITYJLSIIMK
(N,) BcerZa MEHbILE aOCONIOTHON BETUUUHEL ( V), BKIIOUAIOLIEH BCeX 0CO-
6el, BXO[SILUX B IOMYNALMI0. HapynreHus B COOTHOLUEHUY IT0JIOB elle
GoJiee OrpaHNUMBAIOT 3HAYERHE NV, TaK KaK IIpH JepULMTE CAMIOB HEKO-
TOPOE YMCIIO CAaMOK OCTAaeTCs] HEOIUIOAOTBOPEHHBIM. DTO MTOATBEPKIASTCS
pacyeToM 3(PeKTHBHOM PENPOTYKTYBHON BEIMUMHEI MAeaU3HPOBaHHOMN
TIOTTYJISAUH , KOTOPBIA MOXHO IIPOBECTH IO CAEAYIOLIEi hopMmyIe:

N, =4NO4NQ/ N — NR,

rae NO" u N — uMcno caMox M CaMLIOB COOTBETCTBEHHO.

OueBUIHO, MOCAENOBATENEHOE COKPAILIEHME YHCIA CAMLIOB COTTPOBOXK-
Jaercs nageHueM 3G@QEKTUBHON PeNPOXYKTUBHON! BEIUYNHEL TTOTTYJISI-
UMM, HECMOTPS Ha TO YTO YMCIIO CAMOK COOTBETCTBEHHO Bo3pacTaeT. To xe
HabJII0aeTCs U NIPY COKPAILeHUU B TOMYIALMAX JOJIM CaMOK, XOTsl BKJIAL,
CaMOK B BOCITPOU3BOACTBO [TONYIIALIMIT HACEKOMBIX HECOIIOCTABUM C BKJIa-
JOM CaMIIOB, YMCIIO KOTOPBIX MOXKET OBITh CHMIIBHO COKpPAILEHO 683 BCSKO-
ro ywep6a. Bo BcsikoM ciryyae, BO MHOTUX ITPOLIBETAIOLIMX ITOITYJISILIMSIX
CaMLIbl PEAKM WM BOOOLLE He 06GHAPYKEHBI: CIOCOGHOCTD K pasHbIM (hop-
MaM TapTeHOTEHETHYECKOI0o Pa3MHOXEHUS XapaKTepHa Uit MHOTUX B -
IIOB HACEKOMEIX.

PoxpaeMocTh, CMEPTHOCTb M IOTEHIMA Pa3MHOXeHHs. POXXIaeMOCTh
(B) paccuuTsIBaloT N0 hopmyne

B=AN,/At,

roe AN, — 4UCIIO HOBOPOXIEHHBIX 0coBeit; Af— HHTepBa BPEMEHH.

[Ipu pacyere poxnaeMocTH Ha eIMHUILY ITOYJISIIIMU UCTIONb3YIOT BE-~
JIMYUHY CIeLUPUIEcKoi poXIaeMOCTY, PABHYIO

AN,/ NAt,

rae N —4uCno WIEHOB TONY/ISALMH.

PoxxnaeMocTs — Beerna MonoXuTeIsHas BeJIMUMHA, HO eC/H B IIOITYIIs~
LUK He 06pasyloTcsi HoBbIe 0co0M (B =0), TO CPOKH CYIIEeCTBOBAHMSI 10~
IYJISALMY OTIPENENAIOTCA NIUTeIbHOCTHIO XU3HU MHANBKAA. OTpHLaTE b-
Hast POXKIaeMOCTh HepealibHa; €€ aHTUTE30M SBJISIETCS CMEPTHOCTS (D),
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BBIpaxKaeMasi YiciioM ocoGelt (AN,), TOTHOIIMX 32 eUHULYY BpeMeHHu. Co-
OTBETCTBEHHO CIIELIUGMUYECKYIO CMEPTHOCTL MOXHO BBIPa3UTh B pacyeTe
Ha eIWHULLY ITONYNIAUMHY, OJHAKO OOBIYHO CTIeMPUIECKYIO CMEPTHOCTE
OYIPENENIAIOT KaK NPOLEHT TUOHYIIMX B JaHHOE BpeMsi 0CO6el OT HavYah-
HOW YXCTIEHHOCTH TOMyNAUMK. FICIIoNB3yIoT TakKe IIOHSITHE «BbIKMBae-
MOCTE», NPENCTaBISIOIIEe CODOM pa3HOCTh MEXAY UCXOIHON YNCIEHHOC-
TBIO HOTIYJIALMY Y YUCIIOM TIOTUOLINMX 32 NaHHBIN ITepHoa 0cobeil.
PoxnaeMocTs M CMEPTHOCTh BAPBUPYIOT B IIMPOKHMX TIpeiesaX B 3aBy-
CHUMOCTH OT KOHKPETHBIX YCIOBUH CYILIECTBOBAHUS, HO NpeeibHbIe 3Ha-
YeHUs, 8 UMEHHO MAKCHMAIbHAS POXIAEMOCTE U MUHUMATbHAS CMEPT-
HOCTb, O'pAaHUYMBAEMBIE UL GUILOIOrMYeCKUMHI TTOTEHLIMSAMU Opra-
HU3MOB, TIOCTOSIHHEL [10 IpoBeNeHHBIM pacuetaM, MaKCUMATLHAS poXia-
€MOCTh, HalpyMep, JIabOpaTOPHOH TMOMyNSIUU MYYHOTO XpylIaka
(Tribolium confusum Duv.), o6pazoBaHHo¥ 18 mapamu B TedeHue 60 IHei
(TUTENBEHOCTD XU3HK OTHOTO ITOKOJIeHMs), mocTuraeT 11 988. B magHOM
clIyJyae MakCUMaIbHasd pOXIaeMOCTh GbUia BEIMMCIIEHA IO CpeIHEMY 3Ha-
YeHUIO IUIOAOBHUTOCTH OHOM caMKH, paBHo# 11,1 gifua B AeHs, [P ONTHU -
MaJBHBIX YCIIOBUSX KYNbTUBUPpOoBaHUS: 11,1 - 60 = 666; 666 - 18 =11 988.
OrpeieneHre MaKCHMATBHOM pOXKIAEMOCTH ¥IMeeT CMBICT IS OGS LY-
JIOLUEro COMTOCTABIEHUS C PeaTU3yeMOM (3KONIOTMYECKOM) pOXIaEMOCTHIO
(tabx. 1) v [uis BblOENeHUS (DaKTOPOB, CAEPKUBAIOIIHMX POXKIAEMOCTb.

1. CooTHOmEHRE MAKCHMAIBHON H 9KOJIOIHIECKOH POXKIAEMOCTH ¥ MyJHOIO XPYIIAKa

MakcHMANEHAs DKoNOTHYECKAs (peanu3yeMast)
Cyberpar POXIIaEMOCTh, POXMAEMOCTE, “IHCNIO
YHUCIIO ANL ML | NHYMHOK
Caexasi Myka : 2617 (22 %) 773 (6 %)
Myka, MCITONB30BAHHAS XPYILIOM 11988 839 (7%) 205 (2%)

Kax BMIHO M3 NaHHBIX TaGIMLBI |, peayayeMas poXaaeMocTh B IIep-
BOM BapHaHTe OIIbITa (CBeXasi MyKa) COCTaBJIsAeT JMILL 6 % MaKCUMAaJIb-
HOI, BO BTOPOM BapHaHTe (Cy6CTpaT — HCIIOB30BAHHAS XPYLIAKOM MYyKa)
peanayeMasi poXIaeMOCThb CHIDKAeTCs 10 2 % MakcuMansHoi. OYeBUIHO,
YTO B 060MX BapHaHTaX OITbITa POXKAAEMOCTb B IOIYIALMSIX MyYHOTO XpY-
HaKa clepKuBaeTca Ha BeCbMa HU3KOM ypoBHe. [1o-BUIMMOMY, ecTh OC-
HOBaHW MTPEAIIoaraTh BeChMa 3HAYUTEIbHBIE, HepeaTU30BaHHbIE ITOTEH -
LMK POXIAEMOCTH, KOTOpLIE ITPY G1arOIPUSITHEIX YCIOBUSX M YCTpaHe-
HUH CIEPXKMBAIOLLUX PaKTOPOB MOTYT 00ECIIEUMTE PE3KOE HapacTaHue
YKCIEHHOCTH — BCIIBIIIKY MACCOBOTO Pa3sMHOXEHMS BpeAUTEISL.

B npuseneHHOM IpuMepe BecbMa BBICOKOM TIIOAOBUTOCTH MYYHOTO
Xpyllaka COIyTCTBOBAIO HOPMANLHOE COOTHOLIEHUE TTOJIOB, TIPH KOTOPOM
YHMCJIO CaAMOK B ITONYJ/IALIMM paBHO YUCTy caMUOB. [Ipy HapyleHuu 3Toro
COOTHOWEHUA 2hdEeXTUBHAS PENTPONYKTURHAS BEJIMYHUHA [TONYJISILIMUA CO-
KpalllaeTcst, COKpallaeTed ¥ poXIaeMOCTh. TakuM o6pazoM, U IiI0I0BH -
TOCTb, U COOTHOLIEHHE I10JI0B ONPEAEIIAIOT YCAOBHS POCTa IHOMYIISILIMIA 1
Hapsiy C MIPUCYIUEH KaXIOMY BULY CKOPOCTBIO Pa3BUTHS CATArOTCS B
[TOTEHUM AN Pa3MHOXKEHUSI TTOITYIISILIUIL.
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3HaYeHWe CKOPOCTH PA3BUTHS MOXKHO MTOSICHUTE CIEAYIOLIMM IIPOTH -
BOIIOCTARJIEHUEM: IOITYCTUM, YTO IPHA HOPMAIBHOM COOTHOILIEHUM ITONIOB
[UIOJOBUTOCTh OJHOTO BHa nocturaeT 100 Syl ¥ OHU pa3BHBAIOTCS [0
KMaro B TeUEHUE Tpex MecsileB. Ipearonoxum, Iro ITog0BUTOCTb BTOPO-
ro Buga orpaHuyuBeaercsd 20 giaMu, pa3BUBAIOLIUMMUCS B TeUEHHE Hele~
4. B TakoM ciydae 3a IIEpUOL Pa3BUTHS NTEPBOTO BHAA, PABHBIN TPEM Me-
cAL@aM, ¥ BTOpOro, MeHee IUIOLOBUTOIO BUIA 3ABEPLINUTCS] Pa3BUTHE YKe
12-ro noxoseHusi. O4eBUOHO, YTO aCTPOHOMIUYECKOH TMCIIEHHOCTH 3TOr0
TIOKOJIEHHSI, COCTABNSIOLIEH 2012, [IPOTHBOIIOCTARIAETCS BECHMa CKPOM-
Hag (100) YMCIeHHOCTh NEPBOro BUAA, OTIMYAIOUIETOCS CYLLECTBEHHO
GOoJIbIIEH TI0J0BHUTOCTHIO.

IToreHUMAaN pa3sMHOXEHUS MOMY/IAUWM IpeAcTaBisieT cobolt Koaddu-
UMEHT 3KCIIOHEHIMAIBHOTO YpaBHEHUS (F)

dNJdt=rN,

rie N —4uCIO YNeHOB NOMYIALMY, a dN/dt — poXIaeMoCTb.

D70 YpaBHEHWE MOKA3bIBAET, YTO ITPY HEOIPAHWMUCHHOM POCTE ITOITYJISI-
LIMY ee UMCIEHHOCTh BO3pacTaeT GecrpenebHO, B TeOMETPUYECKOM Ipo-
IPECCUH, IO FKCITOHEHTE. B pesybTaTe HEeCIOXHBIX IPe0bpasoBaHU 110~
TYIVIM: ,

r=dN/Ndtwm N, = Nye",

rie Ny — UCXONHAs YUCTEHHOCTh MOMYAAUMH; N, — YUCIEHHOCTL, HOCTHTaeMasi Ko
BpeMeHH L.

OueBUIHO, YTO IS IIOCTPOSHUS SKCIIOHEHLIMATEHON KPMBOUM MOXHO OF-
PAHUYUTECS SHAYCHHSIMMU IBYX Touek: Ny U N, Tak Kak r =In N,— In N, /1.

ConpoTHBIeHHE Cpebl U CTPaTernd BOCIPOM3BOACTBA oMy 1auumid. Pac-
YeThI ITOTeHLIMANA PA3SMHOXEHUS U ITOCTPOSHUE KPUBBIX, XapaKTepHU3yIo-
1IMX SKCIIOHEHIMATEHOE HapacTaH!e YHMCISHHOCTH ITOITYISUMEH, IIpeIHa3-
HAYeHBI VIS OTIMCAHMS BO3MOXHBIX MTOTEHUUN K BOCIIPOM3BOACTBY, HU-
KOIJa He pealu3yeMBbIX ITOJTHOCTRIO. B IIPOTUBHOM Cilyuae, KaK ClenyeT U3
xpectoMmatuitoro nmpumMepa 4. [JlapBrHa, TOTOMCTBO OJHONW Haphl MyX B
CYMTAHHBIE FOBI 3aIIOIOHUNO GbI BeCh 3eMHOI 11ap, ITOKPHIB NTOBEPX-
HOCTB Halllelt TUTAHeTHI CTUTOLIHBIM 1HEBEIISIIMCS KOBPOM.

B pealbHBIX YCIOBUSX BCEra CyLIeCTBYIOT (PaKTOPhI, OrpaHHUMBAK0-
IMe YUCIEHHOCTh HACEKOMBIX 6IM3 HEKOTOPOTO Ipeielia, KOTOPhIA Ha3kl-
BaeTCsl eMKOCTBIO cpenpl, i ypoBHeM K (puc. 192). ITo Mepe mpusGnoke-
HHUA K 3TOMY IPeAebHOMY YPOBHIO HApacTaHUe UMCTIEHHOCTH TOPMO3UTCS
yCUJIEHWEM KOHKYPEHIIMH 32 TTUIILY WM JOCTYITHbIE MECTOOOUTaHUS, aK-
TUBHOCTEIO NMAPA3UTOB, XUIITHUKOB, IIATOTE€HOB, CTPECCOBBIMH BIMSTHUSMU
NlepeHaceNIeHMsI YTV HeGaronpusTHEIMY VCIOBUAMU KMarta. [1py aToM
SKCITOHEHIMATFHAS KpHUBasi pocTa IpeodpasyeTcs B JOTUCTUYECKYIO, WU
S-06pasHyio KpuBylo. Tak, BpOoXXIeHHBIM MOTEHLIMSM K BOCIIPOM3BOI-
CTBY ITPOTHUBOITOCTABIISIETCS. CONPOTHBIIEHYIE CPEIbl.
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4 ConpoTyBIIEHUE CPelb! OTHOCUTCS K
TepMUHAaM ITOMYISIMOHHON 3KOJI0TUH
1 OOBIYHO MCTOKOBBIBAETCS KaK COBO-
KYITHOCTb (PaKTOPOB, OrPaHUYUBAICIUUX -
pealu3alIo MOTeHUUH BOCIIPOU3BOLI-
ConpomuBaenue CTBa. OTU NMOTEHUUH, pa3iNyHbie y pas-
cpedsr HEBIX BUJIOB, BRIPaXarOT UX IIPUCITOCO0-
JIEHHOCTD X cpefie U ¢cpOpMUPOBAITUCH
K BO B3aUMOJENCTBUAX C Helw. MHoTHe,
0COBEHHO TIOJOBUTHIE, BULbI COXPAHU-
2 JIUCH 10 HAIUKX AHEH JIMIUb [I0TOMY, YTO
KOMIIEHCUPYIOT BBICOKYIO CMEPTHOCTD
Emxocme ITOTOMKOB ITOBBILIEHHON pPOXIaeMoc-
cpeds TBIO. X OBGBIYHO MUMEHYIOT r-BUIAMM,
UM r-CTpaTHoTaMu. B ocHOBe BOCIIpO-
M3BOJICTBA OTUX BUIOB JIEXUT TEHICH-
= UM K DKCIIOHEHUMAaJIbHOMY HapacTa-
Bpems  HUIO YUCICHHOCTU [IPH BBIPAXEHHOM
COTIPOTUB/IEHUU CPEIBI.
Puc. 192. Kpusble 3KCIOHEHIHAb~ JLOCTUXEHWE TIPEIeNBHOTO YPOBHS
Horo (1) u morucTayeckoro (2)
poCTa HONYJSMH, OrpaHmIMBaeMo-  IMCICHHOCTH (YPOBHS K) BO3MOXHO He
ro CONpPOTHBJIEHHEM Cpelbl TOJIPKO 34 CUET YCUJIEHHOI'0O PAa3MHOXE-~
(no Onymy, 1975) HUSI, HO U 32 CYET CHIDKeHUS CMEPTHOCTU
MOTOMKOB. Tak, Mpyl BLIPAXKeHHOU 3a00-
Te 0 IOTOMCTBE GOJIBILIMHCTBO HOBOPOXKIEHHEBIX 0COOEH NOCTUTraOT [10JI0-
BOM 3peJIOCTH; TIPY 3TOM He TpebyeTcsl BhIcOKas TUIOLOBUTOCTL CAMOK B
nonynaumu. Takasg TeHAeHIA BOCIIPOU3BOACTBA XapakTepHa i K-Bu-
J1oB, wiu K-crpatioTtoB. B ocHOBE e — cTpeMIIeHUE K IIPENeNbHON YKC-
JIEHHOCTY OJ1arofapst IMOBRIIIEHHOM! IPUCIIOCODIEHHOCTH K Cpele.

Tabmup! BooKHBanHKS. B HacTosIee BpeMsl B SHTOMOJIOIMYecKMX J1abo-
PATOPUSX IIPUMEHSIOTCS TAONUIE] BEDKVBAHMA, a TPYIHOCTU UX COCTaBlIe-
HYSL KOMITEHCHPYIOTCS TOYHOCTBIO PACUETOB U TIYOUHOM aHau3a TeHIeH-
L} BOCITPOM3BOICTBA MOMYIALIUI BpeAOHOCHBIX BUAOB. [locTpoeHHBIE
ITO OTAENLHBIM TIApaMeTpaM PeaTbHBIX TTOTTYISIMMA, OHU YYUTHIBAIOT COOT-
HOIlleH1e POXIAeMOCTY X CMEPTHOCTH, IUHAMUKY BO3PACTHOIO COCTaBa
TIOMYJISIIMH M BKJIaN 0coGeit pa3HOTO BO3pacTa B BOCITPOM3BOICTBO. B KO-
HEYHOM CYETE OHM II03BOJISIOT PACCYUMTATEH YUCTYIO BETUYMHY PENIPOLYK-
LIMH, KOTOpas TI0Ka3kIBaeT, BO CKOJIBKO Pa3 IPY JAHHBIX YCIOBUSAX CPeIbl
ITOTYJISIIMS MOXET YBEAUMUMTD (WIM COKPAaTUTh) CBOIO YMCJIEHHOCTH K OIl-
PEICIeHHOMY CPOKY.

PaccMOTpUM HECKOMBKO YIIPOLIEHHBIN MOAX0H ITOCTPOSHUS TaOIU1]
BEDKMBAHIST IBYX TUITOB. [lepBbie M3 HUX MO3BOJISIIOT PACCUUTATH COKpa-
LIeHME MOMYISIUMHA K Havajly BOCIIPOU3BO/ICTBA 3a cUeT rbey HelloJo-
BO3peNBIX 0c00e! U CPaBHUBATH Pa3Hble ONYJISIMH IO STOMY IIPU3HAKY.
Hanpumep, npu 1a6opaTOpHOM KYJIBTUBMPOBAHUM KAITyCTHOUW COBKU
(Mamestra brassicae 1.) Ha pa3sHBIX [MUTATENbHBIX cpenax (Tabn. 2) s
OIpeJeIeHUS IMHAMUKY CMEPTHOCTH CHaJayla PeTUCTPUPYIOT YU CIeH~
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HOCTB TTOCJIeIOBATE IHBIX CTAIUM pasBUTUS BpeauTesist. Janee peobpasy-
0T TTONIYYEHHEIE JaHHbIE B JeCSATAYHBIE IOTapudMBIL, 3aTeM 110 Pa3sHOCTH
norapu@MoB IpebIAYILIEeH U TTOCHeYIOLIEH CTaIu ONpenesisaioT XapaK-
TepHBIA IJIsT Hee YPOBEHb CMEPTHOCTH (k):

k(a—b)=1g N,—1g N,
rie N,, N, — uMcieHHOCTh cTanuil @ U b COOTBETCTBEHHO.

2. k-DakTOopHbIl apaM3 IWHAMMKM CMEpTHOCTH NpeMMATHHANBHBIX CTaJMH
PA3BUTHA KANYCTHOM COBKH

Craaust I N L lg N ‘ k
Cpeda ITyamy
Sina 287 2,4579
Iycenmunt I—II1 Bo3pacToB 218 2,3385 0,1194
T'yceguunsr 1V—VI Bozpactos 218 2,3385
[TporuMdsl 212 2,3263 0,0122
Kykonxu 196 2,2923 0,0340
Hmaro 169 2,2279 0,0644
Hroro 0,2300
Cpeda Bopucogoii
Aua 197 2,2945
T'ycenuust [—II1 BospacToB 150 2,1761 0,1184
Tycenuunl [V—VI BospacTos 150 2,1761
IMporumdst 149 2,1732 0,0029
Kykonku 124 2,0934 0,0798
Hmaro 116 2,0645 0,0289
Uroro 0,2300

ComnocTrarisist 06a BapyaHTa, pasiuyaiolmecs 110 UCXOIHOM YyCIeHHO-
CTH 0COBEM, MOXHO BUIIETh, YTO CMEPTHOCTS SIML Y TYCEHHI Pa3HbIX BO3-
pacroB Ha cpene [Tyary Heckompko Bbiue (0,1194 1 0,0122), yeM Ha cpenie
Bopucosoit (0,1184 u 0,0029), Ho Ha BTOpoii cpele 0COGEHHO BelUKa
CMEPTHOCTD TYCEHHL] CTAPIIETO BO3PACTA.

[To ypaBuenuro JI. XonneiiHa ypoBeHb CMEPTHOCTH B JIPOLIECCE BCErO
OHTOreHe3a

k=kia—b)+k(b—c)+ ... +k(i—}),

roe @, b, ¢, ..., I, j— nocaenoBaTebHbIE CTAlUM Pa3BUTHA.

Ipu pacuere 110 STOMY YPABHEHUIO MOXHO BUETH, UTO 000BLLIEHHBIE I10-
Ka3aTeIM CMEPTHOCTY, HECMOTPS Ha Pas3Iyusl B YACTHBIX ITOKa3aTe X It
OTIENBHBIX CTamui 1 (pa3, OMAHAKOBBI B 0OOVX BapyaHTax ! paBHbI 0,23.

J1g mocTpoeHus TabJIyll BTOPOro THIIa (Tabl. 3) HeoBX0IUMO PUKCU-
pOBaTh CEAYIOLIME [TapaMeTphl COCTOSHUA MOITYMIALUH: X — BO3PACTHbIE
VHTEPBAEL, Ha KOTOPBIE JEAUTCS TIEPUOJL CYLIECTBOBAHNA UMAro (B AHSX,
yacax, HeIeJaX ¥ T. I1.); IX ¥ dx — BBDKMBAEMOCTh 1 CMEPTHOCTD, CIIEL~
GyraHble IS CaMOK IAHHOTO BO3PACTHOTO MHTEPBaIa X; f; U fr— IUIONOBHU-
TOCTh 0611128t ¥ (PePTUIBHAL (TO eCThb 32 BBIYETOM CTEPWIILHEIX, HECIIOCO6-
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HBIX K Pa3BUTHIO STM1I) B pacyeTe Ha OIHY CaMKy BO3pACTHOIO HHTEpBAIA X;
e — TNIPOLIEHT SIUIl, U3 KOTOPBIX BBUIYIIUIMCH TYCEHUIIbI, B JOJISX OT 1;
mx — crienduyecKas poXaaeMOCTh, TO €CTb YKCJIO CAMOK B ITOTOMCTBE,
PacCYUTAHHOE Ha OJIHY CAaMKY B BO3pacTe X.

3. Bospacrao-cnenudaraeckne TaG/MIbl BBDKHBAHNA KATYCTHOH COBKH
HA PA3HBIX MUTATEIbHBIX CPeIax

x | ok [ e [ f ] fF | e | mx | bk-mx
Cpeda Ilyamy
2 1,0 0 22,50 16,90 0,94 5,87 5,87
3 1,0 0 70,10 53,60 0,90 17,84 17,84
4 1,0 0 38,10 31,70 0,96 11,26 11,26
5 1,0 0 129,30 32,40 0,51 6,11 6,11
6 1,0 0 149,10 82,20 0,88 26,76 26,76
7 1,0 0,20 110,30 81,30 0,68 20,45 20,45
8 0,8 0 33,00 14,50 0,04 0,21 0,17
9 0,8 0,30 61,76 39,38 0,92 13,40 10,72
10 0,5 0,50
11
n=0,37 Ry=3%hk mx=99,18
Cpeda Bopucosoli
2 1,00 0 41,50 23,97 0,91 8,01 8,01
3 1,00 0 93,93 85,29 0,86 27,14 27,14
4 1,00 0 200,50 186,64 0,97 66,69 66,99
5 1,00 0 191,00 150,71 0,93 51,86 51,86
6 1,00 0,14 143,15 108,79 0,90 36,23 36,23
7 0,86 0 196,50 107,42 0,61 24,24 20,85
8 0,86 0,15 74,50 20,92 0,93 7,21 6,20
9 0,71 0 68,20 41,90 0,51 7,90 5,61
10 0,71 0,07 21,50 12,10 0,82 3,68 2,61
11 0,64 0,14 72,44 11,44 0,66 2,79 1,79
12 0,50 0,29 42,57 20,43 0,63 4,76 2,38
13 0,21 0 47,33 45,00 0,62 10,32 2,17
14 0,21 0 25,67 5,00 0 0 0
15 0,21 0
16 0,21 0,21
17 0

=

=037 Ry=Zlx mx=231,84
B yacTHOCTH, mMX MOXHO pacCcyuTaTh 110 (hOopMyJIe

mx = fren,

TIe n— YUCIO CaMOK B pacyeTe Ha OHO SIALO.

Jns pacyeTa HEOOXOMMMEI JAHHbIE IO COOTHOILEHMIO I10JI0B B IIOCHE Y-
IOLIe reHepaLiy ¥ XOJIMYECTBY SIMLI, OTIIOXEHHBIX CAMKAMU JAHHOM IeHe-
pauyu. MITorosplit roxasareitb TabIMIBI — CyMMa [IPOM3BENEHUI Ix U mx,
Ha3bIBaeMBIA YHCTOM BEIUMYUHON PETIPOXYKUMH (Ry), — BBIpaXKaeT YUCIIO
TIOTOMKOB Ha KaX[TyI0 CaMKy, WM, 4TO TO XK€ caMoe, BO CKOJILKO pa3 yBesIH-
9UIach YUCIEHHOCTh aHAIM3UPYEMOM ITOIMYJISLIMY 32 OJHO ITOKOJIEHUE.
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OTOT 060OUIEHHBIH IT0Ka3aTelb YUIUTHIBACT JMHAMUKY CMEPTHOCTH M BKJIAL
CaMOK pa3sHOIo BO3pacTa B BOCIIPOM3BOACTBO ITOITYJISLIMU.

3HavyeHue Ry UCIONB3YIOT U IS pacyeTa JpYyIvX [1oKa3aTeleil cocTos-
HMS NOITYNALMNA: TOTEHUMATEHOIO poCTa, CPpeIHEero BpeMEHHU reHepalvH,
TIpeIeIbHOY YacTOTEL BOCIIPOU3BOJICTBA, CPOKOB YABOSHMS YMCIIEHHOCTH 1
T.11. OIHAKO NpU BCeX pacyeTax HeOOXOIMMO UMETh B BUIY, YTO CpeNOH
JUIA TIONYJISILIAIMA ABJISETCS 9KOCUCTEMA BO BCEM MHOT000pasuH craraio-
1IUX €€ SJIEMEHTOB.

HACEKOMbIE B 3KOCUCTEME

[TpencraBiaeHMIO 06 SKOCUCTEME COOTBETCTBYET OTHOCUTEIBHO 3aMK-
HyTas, OTHOCUTEILHO FapMOHUYHAS OpraHM3alMs IIPUPOIHEIX TeJ, 00be-
JIVHEHHBIX y4acTUeM B OMOTeHHOM KpYroBOPOTE BELIeCTB, SHEPIUU U 0CO-
6eil, 0OLIUMU [Tpeodpa3oBaHUAMU U CyABO0H. B 3TOM CMBICIE MBI TOBO-
PUM 06 5KOCUCTEME JTyTa Y 03epa, OKeaHa 1 JIeca, pa3iararolierocs Iepena
¥ 6o70Ta. Kpome Toro, TepMUH «3KOCHCTEMA» KOHKPETUZUPYETCH KaK CH-
HOHUM GHOreoLieHO03a — 3JIEeMEHTAPHOTO MoApa3eeHUs Orochepsl, B
TipeJesiax KOTOpOoro He [IPOXOIST FPaHULBI MHBIX 9KOCHCTEM M COODOLIECTB,
KITUMATUYECKUX WU TIOYBEHHBIX 30H, FEOXUMUYECKIX TPOBUHLIUH, TO
€CTh €r0 COOCTBEHHbIE IPAHUUBI OTIPEIENIIOTCS B COOTBETCTBUU C TIPUH-
LIMITOM Hanbosbllei GyHKUMOHATEHOM EJIOCTHOCTH.

CTpyKTypa 5KOCHCTEMBI IIpefoTIpeeieHa TPEeX3BeHHBIM LIMKJIOM Cpe-
J1006Pa3yIoLIMX B3aUMOACHCTBUI WIEHOB COOOLIECTBA, HAYMHAS ¢ CHHTE3a
OpraHM4ecKoro BelllecTBa NpoayleHTaMu (1), ero mocaeayoero Croib-
30BaHUS TTOTPEOUTENSAMU — KOHCYMEHTaMU (2) ¥ 3aKaHUWBAas PasIoKeHN-
€M 3TOro BeleCTBa peayLeHTaMu (3) 10 UCXOIHBIX IIPOAYKTOB, BOBJIEKae-
MBIX, B CBOIO OUepe/lb, B HOBBIA LIUKIJI OMOTEHHOro KpyroBopota. OCHOB-
HBIMU TIPOJYLEHTAMM B HA3EMHbBIX 3KOCHUCTEMAX SBIISIOTCS BBICIIME pac-
TeHMsI, TPAHC(HOPMUPYIOLIYE TYIUCTYIO dHepruio CONHIA B XUMUIECKYIO
SHEPIrUI0 OPraHUYeCKUX COeIUHEHU, OOBIUHBIMY KOHCYMEHTAMU — Ha-
CEKOMBIE Y TIO3BOHOYHbBIE XKMBOTHBIE, a PeAYLIEHTAMU — OOUTAIOLIME B
TI04YBE MUKPOOPTaHU3MBI ¥ I'PUOEI.

[TpoBeneHHbIE pacueThl CBUIETENBCTBYIOT, UTO ITOCPEACTBOM (POTOCUH-
Te3a pacTeHUs GUKCHUPYIOT He GoJiee 3 % SHEPruM COJTHEYHOIO CBETa; BCe
OCTAILHOE €€ KOJTMYECTBO UCIIONb3YeTcsl Ha (popMupoBaHue Kimmara. [1pe-
00pa3oBaHHas B SHEPIMIO XMMUYECKUX CBS3el, OHa UCIIONb3yeTCsl Ha MeTa-
6OIM3M U IbIXaHKWe, & HEKOTOPasI €€ YacTh HaKarutuBaeTcs Kak huroMacca.
ITuraromuecs Ha pacTeHUSIX KOHCYMEHTBI — (huTodary, B CBOIO OYepeab,
KCITOJIB3YIOT NIOTPEeBIEHHOE OpPraHMUeCcKoe BEILECTRO I COGCTBEHHOIO Me-
Tabom3Ma u pocta. Mx 6roMacca, CyLLECTBEHHO MEHBIIAS, YeM Y PACTEHUH,
TIpUBNEKAET XUIITHUKOB U ITapa3UToB — KOHCyMeHTOB I nopsinka, KoTopkle,
B CBOIO OYepe/ib, MOTYT CTarh XepTBaMU U xo3sgeBaMu KoHcyMeHToB 111 mo-
psimka U T.10. ECTeCTBEHHO, YTO IpH Iepexoie ¢ TpohUIecKoro ypoBHs 60-
Jlee HU3KOTO ITopsAKa Ha CIeOyIOWUA, OT MPOAYLEHTOB K ¢utodaraM u
Jiaiee K XMUTHHUKAM ¥ ITapa3iTaMm, IIOTOK SHEPrUy UCCAKaeT, [I03TOMY TpO-
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(buyecKas Lenb SKOCKUCTeMbI BKIIH0UAeT He Gosiee 4—6 3BeHbeB. B aTOM e
HAIIpaBJICHIM ITPOMCXOIUT ITI0CIEI0BATENLHOE COKpAILEHNE YNCTEHHOCTH U
B1IOMACCEI BCeX YYaCTHUKOB Tpoduueckoy Lernn, MHOIME U3 KOTOPBIX, Kak
MHOI'OKJIETOYHBIE CYILIECTBa, CMepTHBI. CBA3AHHAS C 3TUM PEryasipHOCTh
OTTOPXXEHUS B SKOCUCTEMY TeJT ITOTMOLIMX pacTeHMH U KUBOTHEIX obecrie-
YYBaeT JeATEIHHOCTh PENYLEHTOB U PA3BUTHE ELUIE OIHON TpohUYeCKor
LIENY — OT TPYIIOB ¥ SKCKPEMEHTOB, UCITOJIE3YyEMBIX carpodharaMu 1 pasjia-
raeMbIX B KOHIE KOHLIOB, JO UCXOIHBIX HEOPraHUYECKIX COeUHEHU B
noyse. [IpuMeyaTesHO, YTO B HA3EMHBIX 9KOCKCTEMaX ITOTOK SHEPIUU 10
STOM LENU He yCcTylaeT Apyromy, 6epyuieMy Hayauio OT NPONYLEHTOB, a
ITOYAC U TIPEBOCXOMUT ero. B IIMPOKOIMCTBEHHBIX JIeCaX eXeroJHo copa-
chIBaeMasl JIMCTBa HAMHOTO IPEBOCXOIUT (pUTOMACCY, TTOTPEOIEHHYIO (PUTO-
(aramut. IlprmeyaTesIsHO U TO, UTO T10 MEPE PA3BUTHS HACETISIOUIVX 3KOCU-
CTeMY COOOILIECTB, HAUMHAS C [IMOHEPHBIX, NPECTaBIeHHBIX IMIIaHHUKaMU
1 MXaMH, 00pacTatOLMMU TOJIBIE CKaIbl, KM XKe TpaBaMU U KyCTapHUKaMU
Ha [oXapyIlax ¥ JlecoceKax, IPOoIyKTUBHOCTL 3KOCUCTEM HapacTaeT. Brioc-
JIENCTBUM, TI0 Mepe CTAOMIM3ALMY UX PEXUMOB, 10 MEPE IIPUONVDKEHUS K
COCTOSTHHUIO 3peJTbIX, GUHATLHBIX (MIX KJIMMaKCHBIX) COOBLIECTB, TPOMYK-
LIMS] YPaBHOBELLIMBAETCA PACITaIOM.

Coo011iecTBa, WIM GMOLIEHO3bI, [TPEACTARILIOT COOOI Hauboiee nesTeb-
HBI KOMITOHEHT 3KOCHMCTeMBI. B rTpenenax coobLIecTBa yCTaHARTUBAIOTCS Y
OCYLIECTRIIIOTCI MHOTOYMC/IEHHBIE ¥ pasHOOOpasHble B3aUMOJCHCTBUS €0
COGCTBEHHBIX KOMITOHEHTOB — IOIYIsIuMit. HanGonee BaxKHple B3aUMO-
JeACTBUA cpeliv Qco0el MONyJIAUUA OXHOT0 BUIA MBI y3Ke PACCMOTpEIN;
Terepk e 00paTUMCS K aHIU3Y B3aUMOLEHCTBUNA MMONY/ISIUNA pa3HBIX BU-

. OB — K MEXXBUIOBBIM OTHOLIEHUSIM MEXIY HUMU, TIOCKOJIBKY, Iepeyuc-
5151 MX Ha IIpUMepax IOJIOXUTEIBHBIX U OTPULIATENIbHBIX B3aUMOIEHCTBUM,
MBI OTPaHUYWIUCE JIMIIL ONPEAEIeHUAMU U KpaTKUMU KOMMEHTAPUSAMU
HEKOTOPBIX U3 BOBMOXHBIX, & UMEHHO CJIEIYIOIIUX:

[Ipsmble B3aMMOOEUCTBUS MOMYISUMN pasHLIX BUIOB

OTtpuuartenbHble [TonoxuTenbHblE

1. AMeHcanusm 1. Myrtyauusm (cuM61u03)
2. KoHkypeHuUs 2. KoMMmeHcanuam

3. XMILHUYECTBO 3. CoTpyIHHYECTBO

4. TTapa3utusm 4. CuHolxust

5. Heltrpanusm 5. Heittpanuam

st 6osee rTy0oKOro aHaIM3a HEOOX0IUMO YUUTLIBATE He TOJIBKO B3a-
UMOJIEUCTBUS MEXTY TTOTTY/IILIMSMU Pa3HBIX BUIOB, HO M BCE 06CTOSITENb-
CTBa, KOTOPBIE COITYTCTBYIOT STUM B3aWMO/IEHCTBUSAM, a TAKXKe TY Cpely, B
KOTOPOI UX OCYLUECTBIIEHUE IIPOSIBIISIETCSI.

KoHCTpyKTHBHEIE, HO ellle He OCBOEHHBIE B JOJDKHOM Mepe ITOIXObI Ta-
Koro pozia 6sut pa3pabotansl Kitapkom u I'efirepom (1964, 1967) B K 0 H -
HeNUUU XU3HEHHOMN CUCTEeMHB INONMYyIAU MU OHU
OIIPENENNII €€ KaK CUCTEMY, COCTOSLIYIO U3 TIOITYJISUUU U ee 3(PHEKTUB-
HOY Cpeflbl, TO €CTh TOJIBKO TOM YacTU SKOCHUCTEMbI, KOTOPast RIIMSET Ha pac-
CMaTPMBAEMYIO ITOMYJISLIMIO U BRI3BIBAET B HE COOTBETCTBYIOIIME PEAKLIM.
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KoHuenuys XusHeHHO! CHCTeMbI XapaKTepU3yeTcst TpeMst IPUHLIMIA-
MU IPUBJIEYEHNE BHUMaHWS He K (hakTopaM, a K IpoleccaM, hopMUPYIO-
LIUM MEXaHWU3MbL JMHAMUKU YUCJIEHHOCTH (MPUHLUUA NpOUecCyatsHoCmu),
BBISIBTIEHME B3aMMOCBS3HU 9TUX IIPOLIECCOB, POJIb KOTOPBIX IIPETOMIISIETCS
B KM3HEHHOM CUCTeME TaKHM 00pa3oM, YTO MOMYJISLUS ¥ ee 3D PeKTHB-
Hasl cpefia 06pasyIoT eIMHCTBO (MPUHUUN CUCIEMHOCIU, UeAOCMHOCII) 1
YUET JIMIIb TeX KOMITOHEHTOB 3KOCUCTEMBI, KOTOPBIC MMEIOT 3HAYESHUE [T
TOTIYJIAUMY (NPUHUUR NORYASUUOUEHMPUIMA).

l.OcHOBHEIE KOMMNOHEHTH XMU3IHEeHHOU
CHCTEMDB NONYIAULUMU

HacnencreenHsle cBoiicTea ocobeit
paccMaTpUBAEMOTO BUIA (TEHOTHITHI) YucneHHOCTS

Tonmynsuus ¢ ee rpYIIIOBRIME
Ocobu . XapaKTePHUCTHKAMM: JuHaMuxa
(beHOTHIIB) POXOAEMOCTh, CMEPTHOCTD, TTOMYJIALIM
CKOPOCTb MUIPAIMHK

DddexTBHAS Cpena MOMyIUHy CrabuibHoCTh
(pecypchl, Bparu...)

KoHuenuus Xu3He HHOY CUCTeMbI IT03BONSIeT (POPMATN30BaTh po-
GNIeMbI TOTYJIALMOHHON SKONXOTMM U CBECTY MX K MMMTALIMOHHBIM MOJIE-
JISIM, UCTIONIb3YEMBIM TSI IPOTHO3a COCTOSHMUS TTOTIYTISILIMIA B 9KOCHCTEME
Y YNIPaBNIEHNSA MU, & TAKKE BHIABUTH HEKOTOPBIE 3aKOHOMEPHOCTH IUHA-
MUKHU ITONTYJIALUM, UCXOLT U3 X XKU3HEHHBIX CXEM.

2. CTpPYKTYpa XUB3HEHHOM CHUCTEMEB

KM3HeHHas CHCTeMA — YacThb SKOCHCTEMBI, OTIPEAEISIOIAs CYLUECTBOBAHME
W CBOMCTBa BUAOBOM TOMYIALIMM
(BxmIOYaeT)
Hccnenyemas nonynsuus — DdexTuBHAs cpena NOMyNLmIy
(oBycnoBnuBaerca)
KonerepMuHauThl o6uinst ocobeit
{OIIpenesSIIOTCS. ¥ BKITIOYAKOT)
HacniencTBeHHEIME CBOMCTBAMU 0COGEM M YCIOBMAMY CPebI

(IpoU3BOIAT)
JocTynHple HAGMONEHHIO CODBITHS
(BBI3BIBAIOT)

DKOJIOTHIECKHE MPOLIECCHL TIONOXHTEIbHBIE

(onpezemnsror) OTpHIUATENLHBIE

(BKmI04AI0T)
UMCNEHHOCTD NOMYIIAIMM 1 CasI3aHHEBIE C MIOTHOCTHIO IIOMY/IALME OTPULATENLHbIC
ee cTabMIBHOCTD TIPOLECCHI, KOTOPBIE HCIIOIHSIOT MOLUDHIHPYEMYIO
IPYTUMHM [IPOLIECCAMH POJTB CTAGHIIU3UPYIOIIMX MEXAHMZMOB
(obecneunnaror)
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B cOOTBETCTBUU C ITPOKIIAMMPYEMBIMU TTPUHIUIIAMY BTa KOHLIETILIMS
BEIWIEHSCT X KOHTPACTUPYET Te COOBITHS U IPOLIECCH B TIOMYISLUSX, KO-
TOPBIE TIPEACTABISIOTCS aKTyaNbHBIMU ISl M3GPAHHBIX MCCIIEIOBATENbC-
KUX riporpaMM. Ee nperMyluecTBa B 5TOM OTHOLIEHUHM OYEBUIHEI, HO B
COOTHECEHMU C PealbHOCTBIO OHA YCTYM2eT KO H I e MU XM 3 -
HEeHHOU cXeMBl BHO B, chopMmynupoBanHoit B. H. BexneMu-
1IEBBEIM B 1942 1.

XW3HEHHAS CXEMA BUOOB WU KITACCUDUKALMA
BEMOUEHOTUYECKUX CBHA3EWN

B. H. BexneMuures ucxonui U3 NpU3HaHMSL, 4TO OCOOCHHOCTH MOpdho-
JIOTUM ¥ QU3UONIOTMH KaXKIOro BUIA XUBOTHBIX HAPSIIY C XapaKTepOM ero
B3aVMOOTHOLLEHUI ¢ BHEIIIHER Cpeloi K OOYCIOBICHHBIMU BCEM STHUM OCO-
GeHHOCTAMM COCTABA Y JIBIDKEHUS €0 MOMYIISIIUA MTPeICTaRIsSIOT eIMHYIO
CHCTEMY MPUCITOCODIEHUI, KOTOPas BCA B LIGJIOM HalpaBieHa Ha pasperle-
HUe OCHOBHOM JKU3HEHHOM 3aJauy BUIa, 3aKIOUYAIOIENCS B CaMocoXpaHe-
HUM. DTa XKU3HEHHAS 3a7ava JJIs BCeX OfHa, HO pellleHus ee 6eCKOHEYHO
PasHOOOPA3HbL U 3aBUCAT OT OHOLEHOTUYECKON PO OTAENbHBIX BUIAOB.
[TprBeneHHEIE COOOpaXKeHVs 6a3UpPOBANTHCEH HA PE3YIBTATaX KOHKPETHDBIX
WCCIIEXOBaHMI BUOJIOTHN MATAPUIHBIX KOMApOB U, B CBOIO 0Uepelb, ITOCTy-
SKVIY OCHOBOW [UT51 CPABHEHUS ODLIUX [UTAHOB WU SKU3HEHHBIX CXEM MHO-
IUX KPOBOCOCYLMX WIEHUCTOHOTUX, B TIEPBYIO OYepeIb ABYKPHUTBIX.

KusHeHHas cxeMa Kak eIMHast CUCTeMA ITPUCIIOCOBIEHUH, KaK COBO-
KYITHOCTb 3KOJIOTMYECKUX MTOTEHLUH BUJIA, OTIPEIEIISIIOIIMX er0 CaMOCOX-
paHeHue, pa3MHOXEHUE U paccelleHHe, HECKOIBKO HATIOMUHAET paACCMOT-
DPEHHYIO BbILIE XXU3HEHHYIO CUCTEMY ITOITYJIILIAMN, HO BPSI IK CBOTUTCT K
ee BUIOBOMY MUHBapKaHTy. Ee KOHCTPYKTUBHOCTG, ITPONEMOHCTPUPOBAH-
Had B IIepBYIO ouepeab uccieqoBanugaMu camoro B. H. bexnemuiuesa o
CPaBHUTENLHON MAPa3UTOJIOIMY WIEHUCTOHOIUX, IIPOSBUIIACE U B [TPOBE-
HEeHHOM UM KIIacCUPUKALMU OUOLIEHOTMYECKUX CBs3e, M B TPAKTOBKE
caMpIX OOIIUX IIPUHLIMIIOB OPraHM3alIMK XKI3HHU.

31eck NpeAMETOM 0DCYXISHUS NODKHEI CTaTh BCe IIPOLIECCH], BEYILIME
K TTOJIEPKaHUIO OBITUS CaMOTO JKUBOTO ITOKPOBa 3eMIIU U €ro 06paTUMBbIX
H3MEHEHMH, KOTOpPbIe CBOISATCA K KPYTOBOPOTY (DOPM, BHEPTHUY U Bellle-
cTBa. HeobpaTuMble U3MEHEHUsT, CBS3AHHBIE C BOSHUKHOBEHUEM U HCYE3-
HOBEHMEM BHIOB U TUITOB DMOLIEHO03a, OTKPBIBAIOT B CYILECTBOBAHUM KU~
BOTo ITOKPOBA 3JIEMEHTBI ITOCTYIIATEIEHOTO IBIDKEHUS, U3 KOTOPBIX Cllara-
eTCH eT0 UCTOPYA. DTU U3MEHEHUS COCTABIISIIOT IPEeIMET UCTOPUUECKON
GHMOLIEHOIOTUHM, WM B IPUHUMAEMON HAMH TPAKTOBKE OHTOreHe3a MK
(WIoreHesa SKOCHCTEM.

Cpelyt BO3MOXHBIX acIIeKTOB KPYroBOPOTa (hOpM, O6YCIIOBIMBAIOLIMX
COCTaB ¥ UMKJIMYECKUE U3MEHEHUA DUOLIEHO30B (MX CAMOPa3BUTHS, VUK
OHTOTEHE3a), BBIAEIISIOTCS: '

TIPOLIECCHI B3aNMONEACTBUS 0COOEH OTHOTO BUIA, BIMSIONINE Ha UUC~
JIEHHOCTB ¥ COCTAB BXOIALIUX B GUOLIEHO3 ITOITYASLIUA (BHYTPUBUAOBLIE
OTHOLIEHUS);
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TIPOLIECCHI B3aMMOIEHCTBUA 0COOEH pasHBIX BUAOB, BIMSIOLIME Ha CO-
CTaB 1»; CTPYKTYpY OMOLIEHO3a 1 BXOASIIMX B HETO BUIOB (MEXBHIOBbIE
CBSI3M);

npoLecchl 06MeHa MexXIy OMOUEHO3aMM OCOOSIMU Ha BEeTeTATUBHBIX
JUIM TIPOTIAraTOPHBIX* CTANUSX UX XKUSHEHHBIX LIMKIIOB, 00YCIOBIMBAIO-
LM€e MX 3aMKHYTOCTb WIM, HA000POT, OTKPBITOCTH ISl BHEIITHUX CBSI3EIL.

YcranoBuBLIMECS CBSI3U MEXIY TOMYISLIMAMU Pa3HbIX BUIOB B 610-
LIEHO3e BECKOHEYHO MHOTOO6PA3HEI U, KAa3aJI0Ch ObI, He TONIAI0TC Kac-
cupuxauuy. I1py 5TOM UMEIOTCS B BUAY JIMUIb Te MX HUX, KOTOPhIE B~
SIIOT Ha YMCJIEHHOCTE U OMOJIOTMYECKHUI COCTaB XOTS GBI OMHOM U3 STUX
TIOITYJIALUIA ITOCTOSHHO WM 110 KpaiiHelt Mepe [TUTeNnbHoe BpeMsi. Biaug-
HMS BCeX 3TUX CBA3EYM M B3aMMONEUCTBUIN XapaKTepU3YIOTCS 110 CTEIIeHH
CBOEM 9KCTEHCUBHOCTH, TO €CTh OXBATa BCET'O COCTABA MOITYJISILMT, U ITO
CTEIeHU MHTEHCUBHOCTH, WIX HAIIPSDKEHHOCTU BO3IEHUCTBUM Ha KAXKIYIO
0CO0Bb OXBAYEHHOM JaHHOM! CBSIZBIO ITOIIYJISTIIUH.

ITo muenuto B. H. Bexstemuniesa (1951), Bo Bcex HA3EMHBIX WM BOJ-
HBIX OHOLIEHO3aX BBIABISIOTCS BCETO BOCEMB IJIaBHBIX TUIIOB CBS3EH:

Ia. IlpsaMele ToMMYECKME 16. KocBeHHBIE TOITMYECKWE
Ila. TlpsiMele Tpoduyeckue II6. KocBeHHble Tpohuyeckue
IIa. IIpsMmele (abpuyeckue I116. KocBeHHble (abpryueckue
IVa. Ilpsmele doprueckue IV6. KocBeHHbie opuyecKre

la. MpsiMble TonUyeckue cBA3Mn

- 1. IIpamele TonmMyecKue CBI3M IBYX BUOOB OIHOTO GHOLIEHO32 IIPOSRIIS-
JOTCSL B TOM, YTO OAMH U3 HUX KOHAMIMOHUPYET Cpeay 1o (hU3nyecKuM U
XUMUYECKUM CBOMCTBaM IS APYTOro 3aBUCSILLEro OT Hero Buaa. 1o cyue-
CTBY, 5TU CBA3U OJHOCTOPOHHU: KaK IIPaBWIIO, OHU HE UMEIOT 3HAUSHMSI ISt
KOHIULIMOHUPYIOLUETO BUAA, HO XU3HEHHO HEOOXOIMMBI TS €10 ITapTHepa.

1.1. dusnyeckoe KOHIUIMOHUPOBAHUE MIPEIIIONATAeT CO3NAHUE LI
3aBUCHMOTO BUJa Cpelbl CYLIECTBOBAHMS WY CyOCTpaTa, B KayecTBe KOTO-
POro MOTYT CIIY>KUTB CaMO TeJlO, BBIACICHUS, OCTAHKHU MM COOPYXKEHUSI,
BO3BOAMMEIE KOHIMLIMOHUPYIOUIMM BUIOM.

1.1.1. TloceneHus MIIAHOK ¥ TUOPOUIOB Ha PAKOBUHAX MUIUA, MXOB U
JIMLUA/HMKOB Ha KOPEe COCHEI, TTapa3UTOB K CUMOMOHTOB B TeJIe X03SUHA U
MHOX€ECTBO UHBIX [IPMMEPOB TAKOT'0 pOIa IEMOHCTPUPYIOT PacIpocTpa-
HEHHOCTb 3TUX cBs3elt. bonee Toro, 0OEIMHO UM COIYTCTBYIOT APYIHE,
OBITH MOXET, ¥ HEe MeHee BaXHEIE IJIsT 000UX MAapTHEPOB: BeIb KaXIbIiA
OpraHM3M OOBIYHO BXOIUT B COCTaB OUOLEHO3a He caM I1o cebe, a B CoCTaBe
KaKOro-11bo KOHcopLuryMa**, 06pa3oBaHHOTO BHIOM-3IU(UKATOPOM ***

* TIponaraTopHasl cragusi (JlaT. propagare — paclIpOCTPaHsITh) — CTAIUA PACIIPOCTpa-
HEeHUA.

**KoHCOpLMYM (J1aT. consortium — COy4yacTHe, COTOBAPUILUECTBO) ~— KOMILUIEKC TECHO
CBSI3aHHBIX MEXOy co00}i OpraHu3MOB, IPYILIMPYIOLUMXCS BOKPYT LEHTPaANbHOIO Yje-
Ha, UMY 41pa, coobLIecTa, 06GBIYHO MpPEeNCTaBIsIeMOoro saudukaTopoMm.
***Dpuduxarop (mar. aedificator — cTpouTeNb) — BUA, ONPENENSIOMUNA 0COBEHHOCTH
U CTPYKTYpPY COOOILECTBa, Yalle BCero pacTeHUe, peXe XHUBOTHOE.

261



C MOCEISIOILMMUCS Ha HeM (MJIM B HeM) CUMOUOHTaMU. BIiofiHe TTOHSATHO,
4TO (POPMUPYIOLIVECS 31E€Ch KOHCOPLUYMBI, MX COCTaB M OTHOLIEHMSI BCEX
€T WIEHOB IIPUBJIEKAIOT 0cofoe BHUMaHYe GUTONATONIOrOB 1 MapasuTo-
JIOTOB.

1.1.2. CyuiecTBoBaHMe Ha 9KCKpPETax, Yallle BCEro MoMeTe KPYITHBIX
MJIEKOTTUTAIOLIMX KMBOTHBIX, PA3HOTO PO KOIIPOOUOHTOB (MEJIKUX YIe-
HUCTOHOI'MX, HEMATOM, ¥ MUKPOOPTAHM3MOB), HApSLY C TIPAMO¥ TONUUEC-
KOU CBS3BIO MEXIY HUMU OGHAPYXMBaeT TPOOUIECKHE ¥ MHOXECTBO
JPYIHX MIPAMBIX ¥ KOCBeHHBIX B3auMozesicTBuit. Hapsany ¢ muunHKamu
MYX 3[€Ch BCTPEYAIOTCS ITOENAIONIME UX XKYKH-Kapary3uKy U THpOrTudo-
UIHBIE KL, Gope3npyole Ha XyKax-HaBo3HUKaxX. OcoGoi CIoXKHO-
CTH TAKOT'O POJA OTHOIIEHMI COOTBETCTBYIOT IPOLECCHI (POPMUPOBAHKSA
WIOB ¥ cariporieneif B BojoeMax Wi ITOYBEHHOI0 IIOKPOBa MaTepHKOB.
[Tpu 5TOM He TONBKO co3aaeTcs GU3NUeCKnit Cy6CTpaT I 3aBUCHUMBIX
BUJOB, HO ¥ KOHIUIMOHUPYIOTCS T0 XMMHUYECKHE CBOMCTBA.

1.1.3. He MeHee CIOXHBL X MHOTOOOpa3Hhl OTHOUIEHUS M CBSI3U HE-
KpOBHMOHTOB — HACEKOMBIX Y GaKTEpUif Ha pasjiararoluxcs Tpynax Xu-
BOTHBIX U ITOBEPXEHHBIX CTBOJIAX JepeBbeB. BMecte ¢ HUMM BCe yJacT-
HUKM TIpOLIECca MUHEPATM3ALMH OTIala M OCTAHKOB IIPOBOLAT (hu3nyec-
KOe U XUMHUECKOE KOHIUIMOHUPOBaHKE Cpell 1 00ecnieYynBaroT OUOreH-
HBIl KpYroBOpOT BHEprMyM M BellecTBa B dKocucTeMax. CxooHble
IIPOLIECCHI PA3BEPTHIBAIOTCSA M B IIOACTHIIKE 1O/ NIOJIOTOM Jieca, 1 Ha JiHe
OKEaHOB IIpY OTJIOXEHMH PaguoIsSIpUMEBhIX, JUATOMOBBIX U IIOGUTepHU-
HOBBIX WJIOB, ¥ B 03€pax, 3aIlOJHSIOLMX CBOE JIoXe TopdOoM U Npeodpa-
3yIOLIMXCH B 60J0Ta ¥ TOPMSIHUKU. B X0/1€ pa3BUBAIOLIMXCH 30ECh CYK-
Heccuit 06pasyIOTCs HOBBIE TOIIMYECKUE U TPOPUYIECKUE CBA3Y, KaK Ipsi-
MbIE, TAK M KOCBEHHBIE.

1.1.4. OcoBeHHO BeJIMKO MHOIooOpasne OpraHu3MoB, CylliecTBOBaH e
KOTOPBIX 3aBHUCUT OT COOPYXaeMbIX KOHAULMOHUPYIOUM BUIOM CTpoe-
HI — pasHOTO poja THe3ll, Hop U yoexxuul. Cpeay oburaTeei MypaBei-
HUKOB (MUPMEKOQHUIIOB) ¥ TEDMUTHUKOB (TepMUTOQPIIOB) BCTPEYarOTCA
He TOJIBKO BecbMa OOBIYHbIE 30eCh WIEHHCTOHOTME, HO M TPUOBI, pacTeHMS
U JlaXe HEKOTOpPbIE T03BOHOYHBIE JKUBOTHBIE. VX OTHOLUIEHWS U CBA3U He
OTPaHWYMBAIOTCS 3aCENIEHMEM THE3 X HOP ~— MHOIME HUIUKONBI CTaHO-
BATCA CUMOMOHTAMM, KOMMEHCAIaMU, ITapasyUTaMy WIK XMUIHUKAMU, Je-
MOHCTPUPYS IPSIMble X KOCBEHHBIE B3aMMOJIEHCTBYUA BCEX BOSMOXHBIX
TuI0B. I1pK 3TOM claeayeT UMeTh B BULY YU KOHIULMOHUPYIOUINE TIOCIIeN-
CTBYIS AeSITeJIbHOCTY YeJIOBEKA B OTHOLLIEHUU He TOILKO CUHAHTPONHbBIX
BUJIOB, HO U T€X, KOTOPBIE UCIIBITHIBAIOT MX BAUAHUS JAIEKO 3a Iipeiesa-
MU I'OPOJOB U cell.

2. CoszmaHue cyOoCTpaToB U cpell, HeOIarorpuATHbIX JUIs CYIECTBOBA-
HMS 33aBUCUMEIX BUIOB, MOXHO IIPOAEMOHCTPUPOBATh HAa MHOXECTBE T1pH-
MepoB. Mx 06CyKIeHHe MOKHO ObUTO Obl HAYATH C ITOCASACTBUMI TPOMBILI-
JIEHHOH M HAyJHO-TEXHIUYECKON PEBOTIOLIMM — BCeX TeX MpobieM, KOTo-
phle NpHOBPeTarOT 0COGYIO aKTYANBHOCTh B Hallle BpeMst. OIHaKo OrpaHU-
YUMCS UHBIMM, HAaIlpUMep BBITECHEHMEM CBETOIIOOUBBIX pacTeHUM
CMBIKAIOILMMKCY Hall HUMU KPOHAMU TeHEBLIHOCIMBBIX XBOMHLIX ITOPOL,
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BLITECHSEMBIX, B CBOIO OUepe[b, PA3BUTHEM MEP3JIOTEI TT0A MXaMu I10 ce-
BEPHOW OKpauHe Talru.

3. [IpsiMBIE TONTMYECKUE CBSI3U UEPE3 BIMSIHUS HAa CKOPOCTh TeUESHUS
BOJI, IBVDKEHUS BO3MYIHEIX MacC [IOCPEICTBOM OCJIa0JIEHUSI BETPOB, Yepe3
M3MEHEHUS PEXIIMOB OCBELLIEHUS U COOTBETCTBEHHO BIAXXHOCTHY U TEMITE-
parypsl BO3IyXa U I10OYB BIIOJIHE HATTIANHEL U B JIU TPEOYIOT IIPUMEPOB.
Croza Xxe cielyeT OTHECTU GeCUMCIeHHbBIe ¥ MHOTOOOPa3HbIe BIMSHUA
PasNUYHEBIX OPTaHM3MOB HAa XMMUUECKHUIA COCTaB BO3OyXa, BOMI, ITOYB U
BCeX UHBIX cpel] ooutaHus. [TpocToit Ux repeyeHb 3aHsT 65 OUeHb MHOTO
BpeMeHU 1 MecTa. OrpaHUYMMCS TUIIbL TEM, YTO CAMO BO3HUKHOBEHUE
XU3HU Ha 3eMJle, €€ CYLLIeCTBOBAHME U OPTaHU3ALIMS OIIPENEISIIOTCS pas-
BUTHEM IPSAMBIX M KOCBEHHBIX TOITMYECKUX CBA3EM U OOLUUM KOHIULIMO-
HUPYIOLUMM BO3IEHACTBMEM XU3HU Ha OOJIMK Y CBOMCTBA Halllel ITaHETHL.

3aBepiLasl 00CYXKIEHUE BCEX KATETOPUH TPSIMBIX TONMYECKUX CBSI3EH,
3aTPOHEM elle ONMH aclIeKT, OGIMM U ISl IPSIMBIX TPOMUYECKUX CBSA3EH.
W B Tex ¥ B OPYTUX MBI MOXEM BBLIECIIUTH U IIPOTUBOIIOCTABUTE CBA3U
HEITOCPEACTBEHHEIE, YCTAHOBUBIIMECS MEXIY IBYMS BUIOBBIMU I1OITYJIS-
LMSIMU B IIpefiesiaxX OfHOro OMOLIEH03a, M CBSI3M KOMIUIEKCHBIE, CYLLIECTBY-
IOLIMe MEXIY OMOLIEHO30M B LEJIOM U OTACNBHLIMU COCTABIAIOLIMMY €0
nonymsuusaMy. B mepBoM ciydyae yciaoBUS, BIUSIOLIYE Ha 3aBUCHMBIM
BUII, CO3AIOTCS KAKMM-TUOO0 OOHUM KOHIULMOHMPYIOLIUM BUIOM: TaKO-
BBl OTHOLUEHUS MEXIy XO3SIMHOM U CUMOMOHTOM WJIM KOMPOOMOHTOM U
KPYIHBIM XXUBOTHBIM — TTOCTABUIMKOM IIOMeTa. Bo BTOpoM ciiyyae KOMII-
JIEKCHOU SIBJISIETCS KOHAMLIMOHUPYIOLLAst CTOpoHa. Tak, CJIOXKHbBIE U CIie-
UM(DUYUHBIE YCIOBHUS, CO3[ABaEMBble ISl [I0YBOOOUTAIOILIMX (DOPM, TIPEITIO-
JlaraloT yyacTue MHOIMX KOHIULIMOHUPYIOLUX BUIOB OT MUKPOGOB [10
BBICLUMX IIPEACTABUATENEH LIADCTB XXUBOTHBIX, TPUOOB U pacTeHUH, neii-
CTBYIOLLMX ITO-Pa3HOMY Y B3aUMOIOITOJTHAIOLINX CBOU JEUCTBUS B 001LEM
MMOYBOOOPa30BaTENHHOM Tpoliecce. KoMIUIEKCHBIE CBA3Y UMEIOT Beauyaii-
1ee 3HaYeHHe B XXU3HU COOOLIECTB, U OCHOBHbLIE M3 HUX OXBATbIBAIOT BCIO
6uochepy: TAKOBO XUMWYECKOE KOHIUIIMOHUPOBAHME COCTaBa aTMOCHEPDI
Y TUIpOCHEphl XKUBBIM ITOKPOBOM 3EMIIU.

16. KocBeHHble TonuuecKkue CBA3U

DTH CBA3M MPOSBISIOTCS, KOIIa ONUH U3 ITapTHEPOB CIIOCOOCTBYET
WIH, HA060DPOT, IPOTUBOIEACTBYET BIMSHUSM Ha BTOPOTO YYACTHUKA, He-
DENIKO Yepe3 ITOCPENCTBO TPEThEro — BUAa-Momduxaropa. Takum obpa-
30M, 31€Ch HEIIPEMEHHO IPHCYTCTBUE ABYX, & YACTO U TPEX BUIOB: KOHIM-
LMOHVPYIOILETO, 3aBUCMMOTO U BUIA, BIUAIOIIETO HA CTENEHb BO3Ei-
CTBUA IIEPBOTO Ha BTOporo. OYeBUIHO, YTO JBA ITEPBBIX BUIA COEIMHEHb]
IPAMON CBA3BI0, a BUIbI BTOPOI U TPETHI — CBA3BI0 KOCBEHHOM. B cruty
OIHOCTOPOHHOCTH MPSIMBIX TOTIMYECKUX CBSI3eH MBI MOXEM PacCMaTpH-
BATh CBSA3U KOCBEHHBIE MCKITIOUMTENBHO 10 3HAYSHUIO X IS 3aBUCHMOTO
BUJa, He TIPMHUMAs BO BHUMaHMe BUIl KOHIULIMOHUPYIOWHMIA. IIpy 3ToM
BCE OHU PACIaNaloTCA Ha CIeAYIOLIMe TPYIIITHI.
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1. CBsi3U Yepe3 yHUYTOXEHIE KOHIMLIMOHMPYIOLIEro Buaa. Besaxkuit
pas, Xorna cocHa rOHeT OT KOPOENoB, BCE ee HaceJIeHUe TepsieT Gasy: yac-
TBIO TMOHET, YaCTBIO TiepecesisieTcs. Ecv cpeau Hero GbUIH IMTaloLIMecs
COCHO#, TO OHM TePSIOT U TpoduuecKyro 6azy. Ho U Te, ybe cyliecTBoBa-
HVE CBA3aHO C CO3/IaBaeMbIM COCHOM MUKPOKJIMMATOM, CTPAJAIOT TOXKE.

2. YBenuUueHUe YUCIEHHOCTH KOHTUIIMOHMPYIOLIEro BUa MO, BJIUI-
HUEM BUIA-MOAU(DUKATOPA MOXET ITOBIUATh U BIUSIET Ha OJIaroroydme
3aBUCUMOIO BUIA, HATIPUMED eCIIM MOAM(UKATOP CBA3U CaM SIBISETCS 1 -
LUe U1 KOHIMUMOHUPYIOLLIEr0 BUAA MM Xe BParoM ero Bparos, KOHKY-
PEHTOB U T.11. ENtu cBoelt rycToit TeHpI0 HeGNarompusiTHO KOHIULIMOHUPY-
10T YCJIOBUS IJISI MOJIOJBIX COCEHOK, HO €CIM YacTh U3 HUX TTOrn6aeT oT
KOPOEIOB WM HU30BBIX II0XKapoB, TO 3[IeCh BEIPACTAIOT cOCHEL. IToBTOpE-
HME 3TUX [IPOLIECCOB C HEKOTOPOH PETYIIIPHOCTHIO (UTO OBIBAET HEPEIKO)
CBUJETEILCTBYET, YTO COCHA HAXOAUTCS 3/16Ch B KOCBEHHOM TOIIMYECKOMN
CBSI3U C KOpOEeAMU MJIU C YEJIOBEKOM, TIOBUHHBIM B OOJIBIIMHCTBE JECHBIX
TIOXXapoB. '

3. BecbMa pacrpocTpaHeHHas Cpeliv PACTEHU I KOHKYPEHIMS 33 MECTO
HEPELIKO OCIIOXHSETCS M KOHKYPEHIIMEN 3a MUY, ONHOBPEMEHHO IIpe/-
CTaBJIsIg U KOCBEHHO-TOIMMUYECKYIO, M KOCBEHHO-TPO(PUYECKYIO CBA3U.
Kpome Toro, 1 caMm cyGeTpat, Ha KOTOPOM ITOCENSIIOTCS PACTEHNS, OBLIHO
GUOJIOTMUECKU OOYCIIOBIIEH (TTOYUBBI) Y PEIKO GBIBAET YMCTO MUHEPAIL-
HBIM (I1€COK, TOJIbIE AJIIOBUM).

4. Mexny TeM KOHKYPEHIMST MEXIY IBYMsI BUAAMM HEPEIKO BKIIOYA-
€T U TPETUI BUI — OIUH U3 HUX 3aTPYAHSET IPYroMy OCTYIT B GJ1arorpu-
SITHYIO CpPENY, CO3MaBaeMyI0 TPETHUM BUIOM.

OnHako oGJieryeHye WM 3aTpYAHEHUE JOCTYTIA B GIATONPUATHYIO Cpe-
Jly TIOMYAac COBEPILEHHO HE 3aBUCUT OT MEXBUIOBON KOHKYpeHLU. Ha-
IIpUMEp, NIPY CITy4aitHOM pa3HoCce KMBOTHBIMU CEMSTH pacTeHMI JaIeKo He
BCE U3 HMX NOIaJaloT B 6JIaroNpHUTHBIE YCIOBUSI M MHOTME THOHYT. Elie
Gosiee pacuyieHeHbI B3aMMOCBSA3M TaKOTO pojia IpU pasHOCe MueiaMu Tpy-
YHIYJIMHOB. 31ECh yCTaHaBIMBaeTCs (DOpEeTHIECKas CBSI3b U C ITYelaMy, B
THe3/1aX KOTOPBIX MApasUTHPYIOT 3TU IMYMHKHY XKYKOB-Maek, U ¢ Tapasi-
TUPYIOLWIMMMH 3I0ECh XKe NYesIaMU-KYKYLUKaMU; OMHOBPEMEHHO YCTaHaBIIM -
BaeTCsA U KOCBEHHO-TOIMYECKas CB3b 10 00JIerUeHMIO JOCTYIIA B B6JIaro-
TIPUSTHO KOHAULIMOHMPOBAHHYIO Cpeay, HO (POpETUUECKIE CBS3U C 1iBe-
TOYHBIMU MYXaMU WHBIE — OHU JIULLIL OOJIErYaloT Pa3HOC TPUYHIYIHHOB B
He6JIaroNpyATHbIE UL UX CYLUECTBOBAHUS CPEIbIL.

KocBeHHBIe TonuuecKue CBSI3U HEPENKO YCTAHABIMBAIOTCS HE3aBUCH -
Mo OT (popeTtryeckux. Tak, MHOrMe MSICHBIE MyXU OTKJIABLIBAIOT Sitlla Ha
PaHBI U S13BBI B KOX€ MJIEKOITMTAIOLIMX, KOTOPbIE HEPEIKO 00pasyroTCs
NIpY MapasUTUPOBAHMMN JIMYMHOK KOXHBIX OBOIOB. 30eCh CBI3U MEXIY
OBOZIaMHU U MSICHBIMM MYXaMM SBJIAIOTCS KOCBEHHBIMU TOITMYECKUMU, 06-
JIerqaloLMMU 3aceieHre GI1aronpUaTHBIX cpell, X KOCBEHHBIMU TPOPU -
YECKUMHM, 06/IETYaroIMMU JOCTYII K ITHILE, HO (POPETUYECKIE CBI3M MEX-
Iy BUJaMy 00enX IPYyIUI IBYKPLUIBIX OTCYTCTBYIOT. CXOIHBIE OTHOLLEHHS
YCTaHaBIUBAIOTCS U IIPY 3aCEJIEHNUH ITOBPEXIEHHBIX 1€PEBheB BTOPUYHI-
MU BPEIUTEIISIMU.
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lla. Mpsmble Tpochuveckue cBa3u

[TpsiMble TpoduuecKue CBI3M ABYX IOMYJISILIUMA Pa3HbIX BUIOB MPOSIB-
JSIOTCS, €CJIM ONHU U3 HUX IUTAKOTCS OPYTUMHU, JTUO0 CYILIECTBYIOT, IT0-
eflas OCTaHKU WIM TTPOXYKTHI MX XKM3HEAESATEILHOCTH. DTH CBSI3U, HeIToC-
PEICTBEHHEIE WM KOMIUIEKCHbIE, CBI3BIBAIOT MEXIY COOOM BCe XUBBIE
cyiuecTsa 3eMiy; 6arofapsi KpyroBOpoTY OMOT€HHBIX 3JIEMEHTOB TPOdM-
YeCKU HE3aBUCUMBIX OPTaHU3MOB HE CYLUECTBYET, XOTS U CIEeAyeT I10-
MHUTB, YTO KPYTOBOPOT BELIECTB He 3aMKHYT B IIpeneax 6uochephl U YTo
OOMEH C IpYTMMU 000N0YKaMU, TIPEXE BCETO C IUTOCHEPO, ITPOUCXOIUT
HETIPEPHIBHO. 3[€Ch Mbl OrPaHMYMMCS BITUSHMSIMM IPSIMBIX TPODIYECKIX
CBSI3eMl TOJILKO Ha XPYroBOPOT (OpM, Clielys IIpY 5TOM TIpeNCTaBIeHMUIM
B. H. bexnemuena.

A. IToTpe6utens MUTAETCS XMBBIM TEJIOM IIPOU3BOIUTEINST — capKoda-
U4 (B LUMPOKOM CMBICTIE CJIOBA).

1. IToTpebuTens TIoeaaeT IMPOU3BOIUTENS LIETHKOM:

a) MHOMBUIYATLHO (KaK JI060M XUITHHK, HalIpUMED CTPEKO03a);

6) B cMecH (IToefasi BMeCTe ¢ CyOCTpaToM BCeX OOUTAIOIIMX B HEM Opra-

HU3MOB).
' 2. IToTpebuTeIp MUTAETCS 32 CUET XXMBBIX YacTe! MIIM COKOB IIPOU3BO-
TUTENS, He Cheliasd ero LeIUKOM:

a) chelaeMble YaCTH He TIpegHa3sHaYeHb] CIIeUaIbHO IS 5TOH Lenu
(KaKk ryceHuua Ha TMCThSX U Macylleecs CTaao KOPOB);

0) chegaeMble YACTY CITEUMANIbHO IpeqHa3HAYeHb! ISl 5TOM LIeu 110
>KM3HEHHOU cXeMe IMPOU3BOAMUTENS (COYHBIE TUIOABL M UX ITOTPEOUTENN —

Kaprioarn).

3. [ToTpebuTens MUTAETCS 32 CUST HEXXUBBIX YacTE! XIMBOTO ITPOU3BO-
IuTens (por, WepcTh, ApeBECHHA U TIp.): KepaTodarvs Iyxoen0B, KCHUI0-
(harus TMUMHOK XYyKOB-ycayeil u mp.

b. [ToTpebutens muTaeTcs BEIAEASHUSIMU IIPOM3BOIUTENS] — KCEHOMbA-
TUst.

1. ITuTaHye BRIOEISHUSIMU TIPOUCXOIUT HA TeJle TIPOU3BOIUTENS:

a) BBIOCJCHUS He TIpeHa3HaueHbI [UI OTPeOUTENA: CIIU3b, [10T, THOU
Y T.11. (Harpumep, MuKcodarus Myx cemeiictB Muscidae u Borboridae —

CITyTHMKOB MJIEKOITUTAIOLLIUX);

©) BbIOENICHUS IO JKM3HEHHON cxeme IPOU3BONUTEIIS CIIeUUaTbHO
TpeIHa3HAYEeHBI IS TOTPEOUTEIS: HEKTap LIBETKOB, CEKPEThl MUPMEKO-
¢uoB (Hekrapodarus) 1 T.11.

2. [TuraHve BBIAETICHUSIMU IIPOMCXOIUT BO BHELIHEH cpefe:

a) BeIOEACHUS o(popMIIeHHBIE (ITOMET U IIp.) — KOIpodarus;

0) BhIIEJIEHMS pacCesiHbI BO BHEILHE cpelie (ra3000pa3Hble, pacTBO-
PEHHBIE U T.II.) — KCceHocarpogarus.

B. INoTpe6uTrens uTaeTcss MEPTBBIMY OCTaTKaMU nponsBonuTeJm —
Hekpodarus (B LUMPOKOM CMBICIIE CJIOBA).

1. IluTanue oTOeTEHBIMY TPYITAMU:

a) XXMBOTHBIX — HeKpodarusg COOCTBEHHO;

0) OTHEIBHBIX pacTeHUM (IepeBbEB) — AeHAPOHEKPOGarusl.



2. [TutaHue cMeChbI0 MENKUX TPYITOB, MEPTBBIX PACTUTENbHBIX OCTAT-
KOB WJIM TOTO U JIpYToro (Carporiesb, JecHas! IIOACTHIIKA, JIYTOBast BETOLLb,
T'YMYC Y TIp.) — HeKpocanpodarus.

OueBUIHO, YTO ITMTAHUE XUBBIMU TKAHAMU IIPOM3BOJIUTENS, BbIOEIE-
HUSMM Ha €ro TeJle, TPYIIaMU U TIOMETOM (CM. IYHKTHI A, b-1, B-2a u B)
BCEIa HEITOCPEICTBEHHO, 2 CBA3HU, 0OYCIOBJIEHHBIE PA3IUYHBIMU THUITAMU
canpodaruy (cM. myHKTsl B-26 1 B-2), 4BJIA10TCA KOMIUIEKCHBIMU. JIist
IIPOM3BONUTENS, GE3YCIOBHO, 6€3BPENHBI HEKPOMArks 1 Korpogdarus B
IIMPOKOM CMBICIIE THX TePMUHOB. OHU JaXe [TOJIE3HBI UL BHIa-TIPOU3BO-
JIATEJIs], TaK KaK HAKOTUIEHHE B CPEle er0 OCTaHKOB Y IIPOAYKTOB XU3HEIE-
SITEJIGHOCTH paHO WY MO3MHO OKAa3bIBAaeTCs BPENHLIM; MX PasJIoKeHHUe I10-
MVMO OYMCTKM CpPEIbl BEAET K OCBOOOXIEHUIO Y BO3BPATY MCXOIHBIX dJIe-
MEHTOB [TUTAHUA B HOBBIM LMK GMOr€HHOIO KPYroBOPOTa BELIECTB.

TakuM 06pa3oM, TpoDUIecKUe CBSI3U 3TOTO TUIA OOBENUHSIIOTCS C TO-
TUYECKUMH, TIPUYEM 3aBUCUMBII MapTHEP (IIOTPEOUTENb) OKa3bIBAETCH
AKTUBHBLIM WIEHOM TOITMYECKOM CBSI3U, TO ECTh KOHIMUMOHMPYIOLLIUM BU-~
IIOM.

[Iuraxye XXMUBLIM TeJIOM IIPOM3BOOUTEIST (XULLIHUYECTBO) BELET K Orpa-
HUYEHUIO ETO YUCIEHHOCTY ¥ GMOMACCHI U B [IPUHLMIIE BCETNA BPELHO IS
Hero. OmHaKo 3TOT Bpel MOXKET ObITh OCIa0JIeH WIH JaXe KOMIIEHCUPOBaH
6J1arONPUATHBIMY TTOGOYHBIMY CIEACTBUSIMU JaHHOH cBA3U. [Toenanue
ero UeJMKOM TYOUTENbHO, HO YMEPEHHOEe IMPeciieJOBAaHME CO CTOPOHBI
XUILHUKOB ITPEUMYLIECTBEHHO CcabbIX M OOJILHEIX OCODEN MOXET OKa-
3aThes MMOTE3HBIM [T IOMYISUMY. BMecTe ¢ TeM 3ariaThbiBaHue XepTBbI
LIEJIMKOM He Bcerna yOUTeNbHO ISl Hee. VI3BECTHBI IpYMephl, KOra
MeJIKYe KIIENIU, LA HEKOTOPBIX HACEKOMBIX U CEMEHA PacTeHM IIPOXO-
[T CKBO3b KMIUEYHUK HETTOBPEXKISHHBIMU, & JJISI MHOTYX [Tapa3sUTOB 3TOT
ITYTh SBJISIETCS HEOOXOAMMBIM.

116. KocBeHHbIe Tpoduueckue ceasm

DTH CBSI3U YCTAHABIMBAIOTCS, KOIla ONUH U3 YYaCTHUKOB BO3IEHCTBY-
€T B TY WIX MHYIO CTOPOHY Ha I10€1aeMOCTh BTOPOr'O YUaCTHUKA TPETHUM
WM Ha JOCTYITHOCTB IS HEro IMUILM. Eciu npsmsble TpoduUecKue CBA3U
BCSIKUY pa3 NpeaCTaBIsIOT B3aUMOLEHCTBUSI MEXAY ITPOU3BOIUTEIEM U
€ro IoTpeduTeIeM, TO KOCBEHHbIE HEPEAKO MIPEMII0JaraoT yyacTie eie
OJIHOT0 BHJa — MOIM(UKATOPA STHX cBsa3el. JIUIIb B TOM cly4yae Korga
MTOTPEOGIISTIOTCS OCTAHKU WM HEXXMBbIE YaCTH ITPOU3BOAUTENST, KOCBEHHbIE
CBSI3M OTPaHMYMBAIOTCS YYaCTHEM ITOTpeOUTENS M MogudurKaTopa; s
MTPOM3BOIUTENIS OHU YK€ He MMEIOT 3HaueHUsI. Bce MHOroo6pasue aTix
CBSI3el MOXHO TpeacTaBuTh 10 TUIIaMu.

1. IToTpeGiteHye OCTAHKOB ¥ HEXMBBIX YacTel IIPOU3BOIUTEN.

A. BosneiicTBre Ha JOCTYIIHOCTE TTHILM:

1) obieryeHue UM 3aTpyOHEeHUe JoCcTyIa K nuile (1 norpeduresns +
+1 monudukarop). OOMH U3 JYYLINX TIPUMEPOB 3TOr0 polla — CBSI3U
MEXIY MUKOPU3HBIMU IpHOaMu U MUKOTPOMHBIMUA PACTEHUSIMU, PaKOM-
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OTIIENBHUKOM U aKTUHHUEH, XYKaMU-MEPTBOEIaMHU, MOCEIUBLIMMUCS B
rHe3/Ie KOpIyHa ¥ ITUTAIOIIMMUCS OCTaTKaMy ero Joosmu. B aByx mocre-
JTHUX CJTyJasiX OHU COYETAIOTCS COOTBETCTBEHHO C IIPSIMOM (hOopeTMUecKon
CBSI3BIO (U151 aKTUHUM) Y COTPATIe3HUYECTBOM (UL XKYKOB);

2) KOHKYpEeHLUS U3-32 MULIM (2 moTpebuTessi-MoaudukaTopa).
Croa rnpexne Bcero OTHOCATCS BCe IMMPUMepPhl KOHKYPEHIIMU PacTeHUIA,
0BGBIYHO COYETAEMBIE C KOHKYPEHLIMEH 32 CBET X MECTO, M BCE CIy4au CO-
MepHUYeCTBa MeXIy canpodaramMu, KorpodaraMu M HeKpodaraMu.
Mexny TeM HHTEHCHBHAs KOHKYpPEeHLMS HEKpo(haroB 3a TPYILI KPyIl-
HBIX XHMBOTHBIX COITPOBOXIAETCS CBOSOOPA3HBIMU MUKPOCYKIIECCUAMM B
cocTaBe TIOTpeGUTENElH U pa3BUTHEM MEXIY HUMU OTHOLUEHUNA COTPYI-
HUYeCTBa 1151 60Jiee TIONHOTO UCIIONb30BaHUA STUX, HEUACTO HAXOIUMBIX
cy6eTpaToB. OTMETHM, UTO UCCIETOBAHUS KOJIUYECTBEHHBIX B3aUMOOT-
HOILIEHU I TIpY KOHKYPEHLUMM 32 TTUILY MeXIY UHOY30PUIMU ITPUBEIU
I'. ©. Tayze K GOpMYIUPOBAHUIO U3BECTHOT'O IIPUHIIUIIA KOHKYDPEHTHO-
T'0 UCKITIOUEHUS.

II. IToTpe6aenye XUBOTO TejIa TIPOU3BOAUTEILS MITH €0 YacTeit.

B. BosneiicTBre Ha [OCTYTIHOCTE ITULLIH:

3) obterueHue poctyna K nuue (1 norpeduress + 1 Mmoxudukatop +
+1 rpousBoauTeNs). [ToTpebieHre XXUBOTO ITPOU3BOAUTENS 00eryaeTcs
JIeSTEeIBHOCTRIO €r0 BparoB. Bo3HMKAIOIIAsI TPU 5TOM TpeXWIeHHas CBS3b
NoTpedUTEN — MOAUMUKATOP CBS3U (Bpar MPOU3BOAMTENST) — ITPOU3BO-
JIUTENTb ABJISETCS NBYCTOPOHHEM, ITOCKOJIBKY 00eryaeTcs He TOMBKO OC-
TYMHOCTb ITULIM, HO U ee ToegaeMocThb (CM. ITYHKTHI b-3 u b-4). Crau Bo-
POH Y Tpayueil, CIeTAIOIIMECS Ha CBEXKEBCIIAXaHHOE M10JIe B [IOUCKE MEJIKMX
I'PHI3YHOB M HACEKOMBIX, IEMOHCTPUPYIOT YJacTHE B 3TUX CBS3SIX UX MO-
IM(pUKATOPA, BCKPBIBAIOLLIETO TLTYTOM YOeXKuIla NpousBoauTenei. Cxon-
HBIM 00pa30M KOMHATHBIE MYXH, TIEpEHOCIIIME Ha [TUILY YeJoBeKa SiLa
reIbMUHTOB M BO3OYIMTEIeN KMIIEYHBIX MH(PEKUUI, 06IeryaroT ISt HUX
1 JOCTYII K XO3SIMHY, K €0 «I[10€4aeMOCThb». OTOT PSI MOXHO IIOTIOJIHUTD
MHOTMMM IIPUMEpaMH, B YACTHOCTH YK€ U3BECTHBIMM HaM CBS3SIMU MEXITY
MSICHBIMY MyXaMU U OBOJIaMY;

4) saTpynHeHue moctyna K muuie (1 rmorpedurens + 1 Moguduka-
Top + 1 MPOKU3BOOMTEND). DTa BechbMa OOLIMPHAs KaTeropys CBA3EH Ipo-
ABJISETCS IIPEX]IE BCEIo B OTHOILIEHMSX MEXTY XKMBOTHEIMM U TEMU pacTe-
HUSMH, YalIy KOTOPBIX CIIY2KAT MM YOEXKMIUEM OT BparoB. 3alllTHasl poJib
pacTeHU ! MOXET YCUIIMBATRCS elle 6oJiee U3-3a KPUIITUUECKOH OKPacKy U
(DOPMBI KMBOTHBIX — OHY HAITOMUHAIOT YaCTH PACTEHUH, Cpely KOTOPhIX
KUBYT;

5) ymHoxeHue no6srau (1 motpedburens + 1 Monuduxarop + 1 npous-
BonuTeNs). Eciu 6Gabouka-MoHaleHKa, 06be1as XBOK0 COCEH, ocabisaer U
TEM CaMBbIM OOJIeryaeT 3acejIeHUe X KOpoeIaMu, TO YCIIOBUS [TUTaHUS X
BparoB (ISTJIOB) YIYYLIAOTCS. 30eCh MeXy 6ab0UKoit M KopoenaMu yc-
TaHAaBIMBAETCsS] KOCBEHHAS CBA3b, OOJeryarolias UM JOCTYII K IULIE (CM.
NYHKT B-3) ¥ comeiicTBYIOLIAs UX Pa3MHOXEHUIO. BMecTe ¢ TeM Mexny
6a60YKOM U IATIIaMU YCTaHABITUBAETCS CBA3b 32 CUET YMHOXEHUS UX 10~
OBIUM — KOPOEOB;
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6) yrruToXeHue no6brau (1 roTpebuTens + 1 MogugukaTop + 1 mpous-
BOJMTEJIb). YHUUTOXEHHUE ITPOM3BOIUTEIS BUIOM-MOIUPUKATOPOM, eCTe-
CTBEHHO, CKa3bIBaeTcs Ha ImoTpeduTene. Eciu K 3TOMY pe3yIbTary IIpHUBO-
IUT aKTUBHOCTB JIPYTOIO IIOTPEGUTENST, TO MEXIY HUMU OOOMMM BOSHMKAET
KOHKYpPeHIMS 3a JOOBIYY (CM. ITyHKT b-7). OnHaxo MpoU3BOIUTEb MOXKET
ObITh VHIUTOXEH IPY HEGIaronprITHOM KOHIMIIMOHUPOBAHMU CpeIbl MO-
IUKATOPOM WIU €10 COGCTBEHHBIMU KOHKYpeHTaMU. Takoro pona OTHO-
ILIEHY] TTPOSIBIISIIOTCH OCOGEHHO HATISIMHO IIPY CMEHE OGHOLIEHO30B: TaK, Ty-
cTas II0pOCITh €Y O] ITOJIOTOM COCHOBOTO 60pa IPEIATCTBYET 3€I€HBIM
DACTEeHMSM HIKHETO sipyca (IMOJUIeCKy) U MOAPHIBAET IULLEBYIO 6a3y BCex
MIUTAIOLIUXCSA Ha HUX HACEKOMBIX-MOHOGAroB. B cuity aToro eJib, rmocre-
[IEHHO BLITECHS COCHEBI, OKa3bIBAeT Ha HACEKOMBIX Y IIPSIMOE, K KOCBEHHOE
TOIIMYECKOE BIIMSIHME, & TAKKE KOCBEHHOE TPOHUUECKOE,

7) nuLIeBas KOHKYpeH1Ms (2 moTpeburesa-Moaudukaropa + 1 npo-
U3BOIUTEND). PacpocTpaHeHHOCTh 5TOIO TUIIA CBA3YU U IIPUMEPHI, IIpU-
BlleKaeMble IS JeMOHCTpalMy OTO0pa, U3BECTHHI CIIVLIKOM XOPOLLO, YTO-
BBl OTBJIEKATHCS Ha JOTIOJHUTEIbHBIE ApIYMEHTEI 1 KOMMEHTapUH.

B. BoaneiicTeye Ha roeaeMocTh (TIPUMEPh] COUETAHMSA TI0eJaEMOCTU M
JOCTYIIHOCTH IIMLIM IpUBeNeHEI B MyHKTaxX b-3 1 b-4):

8) yMHOXeHye Bparos (1 morpe6urens + 1 Monuduxarop + 1 nmpous-
BOAUTeNb). CBS3U TAKOTO TUIIA YCTaHABJIUBAIOTCS, HATIPUMED, MEXIY My-
DaBbSIMU U PACTEHMEM, KOTa OHM «I1aCyT» M OXPaHAIOT KOPMSIIMXCS Ha
HeM Treit. KpoMe Toro, Mexmy MypaBbsiMU U TJIIMU CYILECTBYIOT M TIpsi-
Mas ToIIMYecKas, ¥ KOCBeHHast Tpoduyeckast CBSI3U, OIaronpUsATHbIE I
TIIEH, a TaKCKe U IIpsaMasi TpouyecKasi, IIOCKOJIbKY MypaBby IIMTAOTCS MX
CaXapUCTHIMU BbIIeTeHUAMU. Ecu nuiiei oqHoro noTpedureist CraHo-
BATCA IBa BU/Ia IIPOU3BOAMTENEH, TO MEXIY HUMU YCTaHaBIUBAIOTCS IBO-
sKue KocBeHHble CBsi3d. C 0HOI CTOPOHBI, 3[eCh IIPOMCXOMUT «OTBJIEYE-
HUE Bpara», ¢ APYTof — yBeJMUeHUEe ero YUCIIEHHOCTH, IIOCKOJIbKY BCS-
KU TMILIHUH UCTOYHMK TIPOMUATAHUS MOXET COAECTBOBATh Pa3MHOXKE-
HU10 moTpebuTes. O6e 3TU CBI3U NPOTMBOITONIOXHBL: MX JEACTBUA Ha
TIOITYJISILIMIO Ka3KIIOTro U3 TIPOU3BOAUTENEN B KAKOH-TO Mepe ypaBHOBELIN -
BaIOT ApYT Apyra. OqHako eciau oba BULa IIPOU3BOAUTEIS UCIIONB3YIOTCH
MOTPEOUTENEM B pa3HbIe CPOKM UM Ha pasHbIX (a3ax ero XU3HeHHOro
LIMKJIa, TO OTBIEYEHME Bpara OOHUM U3 HUX OT APYIOro IepecTaeT CKashl-
BaThCS ¥ MEXKITY HUMU OCTaeTCs B3aUMHasl CBA3b TOJNBKO Yepes NoALepxKa-
HYE YUCIIEHHOCTH Bpara;

9) ucrpebnenue Bparos (1 morpeduresns + 1 MonuduxaTop + 1 npous-
BOJUTENB). DTO OAMH U3 BAXKHEHILINX TUIIOB CBA3EH, OIIPENEsIOUX OT-
HOCHUTEJIBHYIO YCTOWYMBOCTh OMOLIEHO30B. 31€Ch [IPEXIE BCETO IIPOSIBIIA-
YOTCSI OTHOLLIEHMS MEXIY PaCTEHMSAMH M SHTOMOGaraMu, peryIupyroLuy-
MU YMCIEHHOCTD BpeauTenell. F3 MHOXeCTBa IIPYMMEPOB TaKOIo pojia Co-
uuteMcsl XOTSL OB Ha CTpPEKO3, ITOeNaroIIMX MOLUEK U KOMapoB M
CBSI3aHHBIX KOCBEHHO! TpO(hUIECKOH CBA3BIO C TEMU XXUBOTHBIMU, KpPO-
BbIO KOTOPBIX ITUTAIOTCA STH ABYKDBUIbIE;

10) oTBIEUeHME BparoB (2 MpoU3BOAUTEII-MoIUdUKaTopa + 1 [1oTpe-~
6utens). HecMOTpst Ha ITUIIEBbIe MPEATIOYTEHUS [TI0TpeOUTENEH, JATEKO He
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BCE U3 HUX SIBIIAIOTCS CTPOrMMU MOHODaramut. I1py BO3MOXHOCTH BbIGOpa
OHJM OOBIYHO NIPUBEPXKEHBI ONHOMY BHY IMULUM, HO TIPY €€ COKpAIIEHUH
MM OTCYTCTBUM NIEPEXOLIAT Ha 3aMEHSIOLINE ¥ 1aJlee Ha BEIHYXKICHHbIE
KopMa. B aTom ciiydae Mexmy 0G0MMU BUIaMU NOGBYU — IPeIIOYMTae-
MOt W M36MpaeMOH IPY HYXX]le — YCTaHABIMBACTCS KOCBEHHAS TPO(hHU-
yecKas CBAI3b I10 TUITY OTBJIEYEHHUS OT Bpara: IpeIiOYMTaeMBbIii BUI OTBIIE-
KaeT IOTpeGUTENs OT MeHee NPUBJIEKATEebHBIX VI HETO BUIOB ITHILH.

llla. Mpsimbie habpuyeckue cBsizu

CrpoutenbHas IeATeTBHOCTS IIMPOKO PACIIPOCTPAHEHA CPELIY XIUBOT-
HBIX; BO3BOIMMBIE UMM COOPYKEHMS BECbMa PA3HOOOPAa3HbI U 110 3HAYE-
HUIO, I TIO KOHCTPYKIIMH, U II0 UCIIONB3YEMBIM MaTepraaM. OIHU U3 Ta-
KVIX COOPY>XeHUH (HOPBI, THE3/Ia, JIOBYME CETH, KOKOHBI U T.I1.) CIIELIHATb-
HO TIpeIHa3Ha4YeHbl JUIs UCIIOJIb30BAHUA B OIIPENETCHHBIX LIENSX, JpyTHe
e 00pa3yroTCA IOITYTHO C MHBIMU ITPOSBIEHUSIMY AKTUBHOCTY U MCIIONh-
3YIOTCS MX CO3[aTeNIsIMU BTOPUYHO (XOIBI KOPOENOB B APEBECUHE WU
MMHBI B MSIKOTH JIUCTHEB). MaTepuanoM ISt BCEX STUX COOPYXEHMUH CITy-
XKar JIM0O0 XMBBIE 0COGU IPYTUX BUIOB, TG0 X (parMeHThI WM OCTAHKH,
JIM60 IPOXYKTHI XKUZHEAEATETLHOCTH.

ITo cBOE KOHCTPYKLIMU JKUITbIE COOPYKEHMS PaCITaNaroTCsl Ha:

1) ucKyccTBEHHBIE BbIEMKH 6€3 BRICTHIIKM, KK HOPKU JTUIUHOK I10-
neHku Polymitarcys;

2) VICKYCCTBEHHbIE BBICTUJIKY B €CTECTBEHHO BEIEMKE, KaK B JIyTUISI-
HBIX THE3[(aX CUHULI;

3) MCKYCCTBEHHBIE BRICTUIIKY B MCKYCCTBEHHOM BBIEMKE, KaK THE3/Ia
GeperoBoy JIACTOYKM ¥ MHOTHX JPYTUX IITHLL X MJIEKOITUTAIOIINX, A TAKKE
THe3Ja HEKOTOpBIX oMOuit;

4) BBIEMKH C HaJICTPOMKOH, KaK, HAIIPYMep, HOPhI 600pa ¢ XaTKoi WK
Xe rHe3/1a HEKQTOPBIX ONMHOYHEIX ITYEJT C BBUICIUIEHHBIM BOKPYT BXOJa
KOHYCOM; ’ :

5) Pa3HOTo poaa CTaMOHAPHBIE TOCTPOXKY B BUIE THE3N JIACTOUKH,
BBUIETUICHHBIX M3 CKJIEEHHBIX CIIOHOM YaCTUYEK, Y TIOABIOKHbIE TOMUKU
JINYNHOK PYYENHUKOB.

Kpome KOHCTPYKTMBHBIX OCOGEHHOCTE} COOPYXKEHNMI X MOXHO TpyTI-
NIMpOBaTh KaK MHAMBUIYaIbHbIE (A) U obLLecTBeHHEIE (B).

A. DT COOpYXEHHUS MOTYT IMOJHOCTHIO MIIM YACTHYHO 3aMOTHATHCH
TEJIOM XO3SIMHA WU KIIaAKON KL, KaK KOKOHBI U SHLEBbIe MEIKY MHO-
TYX HACEKOMBIX, UJIH 3aITOJIHATHCA MMM YACTMYHO, YTO OTJIMYAET HOPHI

' CYCIIMKOB M MHOTHX JIPYTUX MIIEKOITUTAIOLIMX, a TAKKE YOSKUIIA YXOBEP-
TOK C 00eperaeMbpIMU UMU IIOTOMKaMU. ‘

B. Cpenvt 061I1eCTBEHHBIX MOXHO BBIIEIUTh COOPYKEHMUS, B KOTOPBIX
He TIPeIyCMOTPEHO XpaHEeHUE 3aI1acoB ITUILLH, WM XK€ CO CIIELAILHO 3aro-
TOBJLIEMBIM KOPMOM, HalIpUMep THe3/a Imyel ¥ wumMeneit. Ocobyo Katero-
PUIO COOPYXXEHUI IIPENCTABIAIOT THE3a HEKOTOPBIX MyPaBheB U TEPMU-
TOB, B KOTOPBIX KPOME 3aI1aCOB KOpMa IIPEeNyCMOTPEHBI BMECTIMIIA TSI
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CUMOUOHTOB B BUIE IPUOHBIX CAOB U OTIAEIbHBIX IIOMELIEHUN IS ApY-
TMX CUMOMOHTOB.

C XWLTBIMU COOPYXEHVSIMU MHOTUX [1ayKOOBPa3HbIX X HACEKOMBIX He-
DEMIKO CBA3aHbI TOBYME CETH (TEHEThI) ¥ Pa3HOr0 pOAa OXOTHUIBY IpU-
CIIOCOBJIEHMS B BULE IM U BOPOHOK JIMYMHOK MYPaBbUHOIO JIbBA.

Y0 KacaeTcsl MaTepUalIoB, UCTIONb3YEMBIX B CTPOUTENBHON JesATENb-
HOCTH, TO C MHTEPECYIOLIEN HAC TOUKY 3PEHIs BCE MX pasHoobpa3ue CBo-
IIUTCSI K HEOGMOTeHHBIM cybcTpaTtaM (ITeCoK, KaMHU, ITMHA 1 T.IL.), @ TAKKE
K (POCCHITBHBIM U CY6(HOCCUIIBHBIM OCTAHKAM OpraHi3MOB, NpUOGPETLLM
cBOJicTBa MUHepaIoB (1), ¥ COOPYXEHMSM U3 COBPEMEHHOIO GUOTEHHOTO
matepuaia (II). IocnenHue, B CBOIO 04€pelb, MOTYT IPECTABILATE:

1) MPOMYKTHI XKU3HEIEATENBHOCTY CaMOro BUIA-CTPOUTEN (ryx,
1LIepCTh, ILENK, TayTHHA ¥ APYIUe BBIIEICHNS);

2) IPOIYKTH! XU3IHENEATETbHOCTH IPYTUX BUIIOB, BXOMALIMX B COCTAB
TOrO e GUOLIEHO03a, @ UMEHHO: &) XUBBIX 0C0O0ei MM X (PParMeHThl, Kak
B IOMUKAaX HEKOTOPBIX PYUEHHUKOB, CENAaHHBIX U3 HACTPMXKEHHBIX Ky-
COYKOB JIMCThEB BOOHBIX PACTEHUI; 6) MEPTBBIX OCTATKOB JPYTUX BUMIOB
OpraHM3MOB WIX UX BbIICIEHUM, HAIPUMeEp B BULE CYUbEB U BETOUCK B
THe3MaX COPOK, aUCTOB U BOPOH, & TaKoKe 60JIbLICH YacTH Cy6CTpaToB, Mc-
ITOJTb3yeMBbIX JUIsI BO3BEIECHMUS KYIloJla MypaBeHHUKA.

TIpsmele habpuyecKue CBA3M BO3HUKAIOT B TOM CITy4ae, €CJiv B COCTaB
COODYXEHMU} BXOIAT IPOAYKTHI XUIHENEATENHOCTH 0CO0eH APYTHUX BU-
JIOB, XOTS GBI HapsILy C APYTUMMU MaTepuasiamu. Ecl B KauecTse MaTepH-
aJ1a UCIIOJb3YIOTCSH XUBBIE OCOOU MIIM MX YACTH, STU CBS3M CTAHOBSTCA
IBYCTOPOHHMMH, TIPeCTaBIsAs BRIFOIBI VIS BUAA-CTPOUTENS, HO yiepo
JUTS TIOCTaBLUMKA MaTepuatoB. I1py UCnonb30BaHUM MEPTBBIX OCTATKOB
CBSI3b CTAHOBUTCH OJHOCTOPOHHEM.

B 3aBHCHMOCTY OT KOHCTPYKLMU COOPYXEHUH (pabpuyecKue CBsI3U

[10Ipa3NeNAIOTCS Ha CAMOCTOSITEIbHBIE U ToMIMHeHHsIe. [TocenHue Bo3-
HUKAIOT TIPY UCKYCCTBEHHO BBIeMKe B GMOTeHHOM CyOCTpaTe, Kak, Ha-
IIpUMep, THe31a MypaBbeB Camponotus B CTBOJIE €JTd. 31eCh (pabpuueckas
CBS3b JOMTOJTHSAETCS TOIMMYECKOM: CTBOJ €M1 CITYXXHT U Cpelioi OOUTaHMS, U
MaTepuanoM. Kpome Toro, BOSHMKAeT U KOCBEHHas TpodHyecKast CBA3b —
XOIIBl MYpaBbeB 3aIlOJIHSIOTCS IPUGaMy, CIYXAIMMU IS HUX TULIEH.
F1ie of1H IIpMMep TaKOTO poJia — TOIOJNEBas MOJIb, MUHUPYIOLIAS JIUC-
TH$1, IPEJCTABILSIIOLLME U KOPM, M CYBCTPAT, M MaTepyall UL COOPYXEHUA
yoexuIa (MUHBL).

TomuuHeHHBIe habpruuecKye CBSI3M YCTaHABIMBAIOTCS MEXIY HACEKO-
MBIMU-MUHEPAMU 1 3aCEJIIOLIMMY MX XOIbI OMMHOUHBIMU IT4eIaMH, Oca-
MU Y MypaBbsIMU; 371eCh (habpryecKast 3aBUCUMOCTb CTPOUTEILA OT II0CTaB-
1L[1Ka MaTepUAIOB He IPUOOPETAET CaMOCTOSITEIBHOTO 3HaYeHus. byxyun
HEOTIEeJIMMOM OT TOITMYECKOH, OHa NprobpeTaeT 3Ha4eHHe HpabpuIecKoi,
HO He IIpAMOH, a MOAYMHEHHOH. OIHAKO MCIIONb30BaHKE TEPMUTOM XKeBa-
HOI! IpeBEeCHHBI [JIS1 CO3IAHUS CBOMX 'HE3[] HE TIPEMIOoaraeT TorMYeckon
3aBUCHMOCTY MEXIY HUM ¥ TTOCTaBIMKOM ApeBecHHbL. ITTHIbI U MITeKO-
MUTAOLINAE TAKKe HEPEIKO KCITONB3YIOT U CBOUX THE3 ILIEPCTh M N1Ephsl
JPYTUX BUIOB, BETKH, JIUCThSI U JaXe METAUIMYECKYIO IIPOBOJIOKY, BCTY-
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I1asi B CaMOCTOATENbHbIE (PaOpUUIECKMEe CBSI3U C ITOCTaBLLMKAMU STUX MaTe-
PUATIOB.

[TpumeyartenbHO, YTO KiacCupUKALIUS PSIMBIX (abpUUecKuX CBA3EH 110
YIX 3HAYEHMIO I JTOCTABLIMKA MATEPUATIOB ITOYTH TIOBTOPSIET KilacCU(pUKa-
UHMIO MTPSIMBIX TPOMPUUECKUX CBA3EH 110 UX 3HAYEHWIO LI Joobuu. [Ipu
5TOM B 000MX CIIy4asix IIPOTUBOIIOCTABIISIETCS. MCITOIb30BAHME XMBBIX Yac-
Te MOoCTaBIIKKA (JIOOLIYM) WIK €0 MEPTBLIX OCTATKOB M BBIIEIECHUN.

ll16. KoceeHHble habpuyeckue cBsiau

KocBeHHbIE (habpuyeckue CBA3U, KaK U CBSI3U IIPsIMble, GIM3KM 110
CBOMM BO3IEHCTBUAM Ha Tpoduyeckue. B OTHOLICHUM 000MX ITapTHE-
POB — ITOCTaBIIMKA MaTepUAJIOB U CTPOUTENS — OHM PacafaroTcs Ha JBe
IPYIIIBI 110 BIUSHUAM Ha TOTO U IPYyIoro:

1) cBsi31 uepe3 Bo3feiicTBIIE Ha YMCIEHHOCTh BUna-crpourens. Harpu-
MED, BCIKUH Bpar WM I1apa3uT [TYesIbl-MeTraxmiibl YCTaHABIMBAET KOCBEH-
HYI0 (abpUIECKYIO CBI3b C TEMU PACTEHUSMM, Ha KOTOPHIX OHA PEXET
JcThs. Yepes TocpeICTBO MIPSIMBIX TPODHUSCKMX U TOITMYECKIMX CBSI3eH ¢
ITYeJION OHU COKPAILIAIOT €€ YMCIEHHOCTh, COKPAIasl TeM CaMbIM U YILIEDPO,
TPUYUHAEMBIA PACTEHUAM;

2) CBSI3Y YEpEe3 OTBJIEUEHME BUIA-CTPOUTENSI OT BUAA — ITOCTABILMKA
MaTepuanoB. [TockonbKy Meraxuna pexeT JUCTbsI MHOIMX BUAOB pacTe-
HUMA, MEXIY NOCIEIHMMU BO3HMKAIOT KOCBEHHbIE habpuyuecKue CBSI3H,
HallOMUHAIONIMe KOHKYPEHIUIO C OTPULIATEIbHBIM 3HAKOM: «COTepHUYA-
IOLIMe» BUILI pACTEHU N JEJISIT MeX Iy cobolt He 6ara, a yiuepo;

3) cBsI3U Uepe3 BO3AEHCTBUE Ha YMCIEHHOCTh BUa-TI0CTaBLIMKa. CBsI-
31 TAKOT'0 pojia 0O6BIYHO CJ1ab0 BhIpaXKeHbI M HE UMEIOT GOJIBLIOrO 3HaUe~
HUYS U1 cTpouTesist. «CIpoc He TpeBhIaeT MpelIoXeHUs» — HeoOX0onu-
MBI I COOPYKEHUH MaTepUalbl MOXHO ITONYYaTh OT MHOTHX BUIIOB-
IIOCTaBLLIMKOB;

4) cBSI3U 110 KOHKYPEHIIMHK M3-3a CTPOUTEILHOTO MaTepralia MOryT Ka-
caThCsl OMOTEHHBIX WX HEOUOreHHBIX CYOCTPATOB; B IIEPBOM CIyIae OHU
TPEXWIEHHBIE, BO BTOPOM IBYXWICHHEIE.

IVa. lNpsimbie chopeTuveckue cBA3n

HecMoTpst Ha coBepiieHCTBa JJOKOMOLMY M CIIOCOGHOCTD K AKTHBHBIM
MUIPaLUAM, MHOIUE BUIBI UCIIONB3YIOT IPYTHE BULLL B KaYeCTBE TPaHC-
MOPTHBIX cpefcTB. OTHOLIEHUSIM TaKOTO POJA HENIPEMEHHO COIYTCTBYIOT
TOIUYECKUE CBA3U — XOTS Obl Ha KpaTKOe BpeMs TeJI0 HOCUTENIS CTaHO-
BUTCSI MECTOM T10CEJIEHMS TPAHCTIOPTUPYEMOTO BUIA; MHOLIa OHM COITpO-
BOXJIAIOTCS ¥ TPOOUYECKUMU CBI3SIMU, OCJIOXHSIA B3aUMOIEHCTBUS 1apT-
HEpPOB, MHOTAA K BBITOE OJHOIO U3 HUX KMIIM OO0HUX, ITOPOH K ITPSIMOMY
yiuep6y. B COOTBETCTBUU C pasHOOOpa3UeM CKIIAIbIBAIOLIMXCH OTHOLIE-
HUM IpsIMbIe (DOpPETUYECKHME CBSI3U PA3HENIsIIOTCS Ha IBe KaTerOpuy — ca-
MocTosiTeNIbHbIE (A) 1 momunHeHHbIE (B).

271



A. CaMocTOsITeIBHBIE CBS3M ONPEESIOTCS TEM, YTO ITEPEHOC U3 OJHO-
rO MeCTa B [pyroe sBJISAETCS [JIABHOM LeNblo epeHocuMoro suaa. [pu
5TOM BCE MHBIE CBA3U C BUILOM-HOCUTEIEM OTCTYIIAOT Ha BTOPO IUIaH.
Hepexo TpaHCIOPTHPYEMBIi BUI BCe 5TO BpeMS IPEOLIBACT B HEAKTHB-
HOM COCTOSTHUM, BILTIOTH 10 aHabuo3a. [TepeHoc criop ¥ ceMSIH XUBOTHBI-
MU (300XOPHUS), OIbLUICHUE UMM 1IBETKOB U JPYrye MOIOOHbIE TPUMEPHI
COIPSDKEHBI CO CyYARHOCTRIO, HE UTPArOLLEH BEXXHOM POJIM B paclipoCTpa-
HEHWU NepeHOCUMOro BUNA.

NMeloTcs, 0HaKo, IPUMeph! OOUTaTHOW (Hope3nu, HEOOXOMMMOIA
UTST XXM3HU BUJIA U 0OECTIEYMBAEMON pa3HOTO POJa IPUCIIOCOOTEHUSIMMU.
I[TocienHue pacragaroTcs Ha IBa TUIIA: 1) OCHOBAHHbBIC Ha ITACCUBHOM 3aX-
BaTe CeMSTH WUIM MHBIX 3a4aTKOB TPAHCITOPTUPYIOLIMM XXMBOTHBIM U 2) OC-
HOBAHHbIE Ha aKTUBHOM 3axsate. [IpuMepaMu IepBbIX IIPUCIIOCOOIEHMMA
SBJISIIOTCS CeMEHa YepeIbl M COTUIONUS pelleHUKa, UETUISIOIMecs K 1ep-
CTY XMBOTHBIX. BTOpEIe, Iipennosaraloliiie akTHBHBIA 3aXBaT EPeHOCH-
MOI0 MaTepHaia, 06ecleqrBaloTcs ero COOCTBEHHOM YCTONIUBOCTHIO!
MHOTHE ceMeHa MOIYT IIPOXOIUTh CKBO3b KMUIEYHHK, IIOITOMY B OKCKpe-
Te Tacyleiics Ha JIYTY KOPOBBI CONEPXKUTCS KONOCCATHHOE YHCIIO XKU3HE-
CITOCODHBIX CeMSIH JIYTOBBIX TpaB. He MeHee JEMOHCTPaTUBHEI IIPUMEPbI
y4acTHsl JPO3IO0B B PaclIPOCTPAaHEHUH CEMAH PAOUHBI MJIM MYpaBheB B
PacIpOCTPaHEeHUY CHAGXEHHBIX MACUCTHIMU NPUAATKAMH MUPMEKOXOP-
HBIX PACTEHMHN: XOXJIaTKH, YUCTSIKA, TYCUHOIO JIyKa ! T.1L.

PasymeeTcs, OTHOLIEHVA TAKOTO POJa IPOSBIIAIOTCS M IIPU pacceNieHuH
LMCT IIPOCTEMNIIIMX, THITOITYCOB TUPOTITU(POUIHBIX KIIEIIEH, BO3OyaUTENIEH
1 TIepeHOCYUKOB 6one3Helt. HerpeMeHHbIM YCIOBUEM TaKUX OTHOIIIEHUH
SABNIAETCS PEryJSIPHOCTD IIOCELIEHWI BUNOM-TIEpEHOCUTEIEM MMEHHO TEX
GUOTOITIOB, KOTOpbIE HEOOXOIUMBI IUTS ITepeHocMoro Buza. I1pasna, u 3to
YCIIOBME CO3MAET JIMILE U3BECTHBIE IIIaHCHI TTONANAHUA [10 HYXXKHOMY <«alipe-
Cy», ¥ €r0 BepOSITHOCTh 3aBUCUT OT: 1) UMCIIEHHOCTH ITOUIEXallUX Tepe-
HOCY CeMSH, UL U T.11.; 2) YHCIEHHOCTH IIEPEHOCUTENS U 3) YacTOTHI 110-
CellleHUT UM HaJIeXalluX OMOTOIOB, COIEPXKALIUX FOTOBbBIE K IIEPEHOCY
eHULIBL; 4) CPpeIHEero Yrcia 3TUX eJUHULL, 3aXBaThIBAEMBIX IIPY OIHOM
IIOCELEHNH, 5) YaCTOThI ITOCEILIEHUI GUOTOIIOB 110 «alpecy» U 6) IIUTeIb-
HOCTH ITpeObIBAHMA B HEM, 7) CIT0COOO0B U ITPOYHOCTH IIPUKPEIUIEHS TTe-
PEHOCHMOTO K IIEPEHOCUTEITIO U T.1.

Bce 3T0 OTHOCHUTCS K IIEPEHOCY HEaKTUBHBIX (hopM, cOpachlBaEMbIX
HocuTelleM 6e3 BCIKOIo y4acTHS ¢ MX CTOPOHKL. OJHAKO, ECNIU MIEPEHOCH -
MBIl BUI caM B30MpaeTcs Ha U30paHHOI'0 HOCUTENS U caM ITOKUIAET ero,
3JIEMEHT CJIYYafHOCTH B €ro MepeHoce cokpalaercs. JeidcTBUTEIbHO,
XUIIHBIA Knenl Macrocheles B36upaeTcsi Ha HaBO3HBIX MyX U TIOKHUAAET UX
BOBCE He B JIIOOOM MeECTe, a IpY IIOCIEOYyIOLIEM ITOCEeILIeHUM UMY HaBo3a.
31ech OH HaXOIUT CBOIO ITHIIY — OTJOXEHHbIe MyXaMU sgiiia. CXoJHBEIM
00pa3oM IPOMUCXOIUT IIEPEHOC TPUYHIYIMHOB: OHU IIPUKPEIUISIOTCS K
OJIMHOYHBIM ITYeJIaM, ITOCEILAI0LMM IIBETKY, X TAKMM 00pa3oM I1epeHo-
cATCs B MX THe3na. MHoraa TpUyHTYJIMHEL 110 OLIMOKe B3OUparoTCcsl Ha
LIBETOUHBIX MYX U BITOCIEACTBMU TMOHYT, YTO, ONHAKO, KOMIIEHCUPYETCS
BBICOKOH ITJIOOBUTOCTRIO XYKOB-MaeK. TakuM 006pa3oM, MEXIYy HUMU U
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LBETOYHBIMY MyXaM¥ YCTaHABINBAETCS KOCBEHHAs popeTUdecKast CBS3b,
a MEeXIY 3TUMU MyXaMU U OTUHOUHBIMHU [TUeJIaMK — KOCBeHHas Tpodu-
yeckas, MPOsIBISIONIAAC B 3alIMTe X THE3M OT IMIMHOK Maek.

b. IToxumHeHHbIe GOpeTUYeCKMe CBSI3U OTPEIEIISIOTCS He 3HAYeHUEM
€aMoro TepeHoca, a pedbIBaHUeEM TIEPeHOCUMOTO BUIIA Ha Telle WM B Telle
nepeHocutens. [omyrHeHHBIE POpeTUYECKUE CBI3Y OTCTYIAIOT Ha BTOPOi
TUIAH C ONHOBPEMEHHO CYLIECTBYIOUIMMU TOTMYECKUMHU M TPODHYECKIIMH,

T X031 Ha OHU MOTYT OBITH BEITOTHBI, KAK MACKUPOBKM ¥ ITpaMasi
3allUTa, UHOIIA ~— [IPU XUMUYECKOM KOHIUILIMOHUPOBAHUY CPEeabl, KaK,
HaTlpyuMep, IpY 00pacTaHUK JTMIVHKA CTPEKO3BI 3e€HBIMH BOIOPOCISIMM.
[Tocenasce Ha xxabpaX TMYMHOK KOMAapOB, OHY MOTYT II0JIb30BATHCS BhI-
JleIsieMO UMU YIJIEKUCIIOTOU U, ObITH MOXET, a30TUCTBIMH ITPOIYKTaMU
obMeHa. Meximy TeM Py JOCTATOYHO YaCThIX KOHTAKTAX MEXIY 0COoOsIMHU
X0341Ha, TOITYCKAIOLIUX IePeXol HaXOAsIuXcs Ha HUX popesepos, UX
COOCTBEHHAS MUTPALIMOHHAS CIIOCOOHOCTh MOXKET CBECTUCH K MUHUMYMY,
Kak, HalIlpuMep, Y BIIeH ¥ 9ecoTOUHBIX Kieneil. C 3ToM TOYKY 3peHUs
OCOOBIH MHTEpEC MPEICTaBISIOT CIIEUHATU3UPOBAHHLIE I1apa3sUTEl CO
CIIOXHBIM LIMKIOM, CMEHOH X035€B M HEPENIKO HallpaBICHHBIMI MUTPALIM-
ssmu. [IpuMepBl TaKOTO poa CBeICHEI B pYKOBOICTBAX I10 ITapasUTOIOTUU
Y MEAMLIMHCKOM SHTOMONOTUH.

B navbojiee naeKo 3alleqIMX CIydasx MyTYATHCTUIECKOTO CUMOK03a
LUKaI0K U TJIeH ¢ IpOXCKAMU TeCHBIE CBSA3U MEXAY HUMM JOXOIAT OO
TPaHCOBAPUANLHOM ITepeaayyl CHMOMOHTOB OT IIOKOIEHMS K ITOKOJIEHHUIO.
Ilponukas B bopMupyonmecs SHUEKIETKH, 9T APOXOKK ACCOLIMUPYIOT-
Sl C [1OJIOBBIMM 3aYaTKaMU SMOpHoHA. 311ech (PopeTHIecKast CBA3B IIOI1Y-
JSTLUIA cTasia CBA3bI0 0cOOEH B TOKONEHUAX U, JOBEASHHAS 10 Ipenea,
YHUYTOXWITA HOPE3UIO Kax TAKOBYIO.

IV6. KocBeHHbie hopeTuleckue CBA3N

Ecov ipsiMble hopeTuyecKue CBsI3U B 3HAUUTEIEHON Mepe OJHOCTO-
POHHU M OOBIMHO HE UMEIOT 0CO00ro 3HAUCHUS ISl BUAA-TIEPeHOCUTES,
TO Y KOCBEHHBIE CBA3M MOXHO aHaJIM3UPOBATh B 9TOM IUIAHE C TOYKH 3pe-
HMS TIepeHOoCUMOTro Braa. OHU CBOASTCS K CIICAYIOLIMM BapUaHTaM.

1. Cps3u 110 06NErYeHUIO WK 3aTPYAHEHUIO TOCTYIIA K [IepeHOCUTe-
10. OHY OOBIYHE! JUTS IIPSIMBIX TOMYMHEHHBIX CBI3€H 3TO! KaTeropuu u
TITPOSIBJISIIOTCS SHAYUTEIBLHO PEXe IIPU CaMOCTOATENBHBIX CBI3IX. B crcre-
Mée BO30OYIUTETb — MEPEHOCUMK — ITO3BOHOUHOE XXUBOTHOE PEIUCTPUDY-
I0TCSI TIPSIMBIE TOTTMYECKUe, Tpoduyeckue U (hopeTruyeckue cBI3H BO3DOY-
ITUTENsI ¢ 000MMHU €0 X03s5€BaMH, a TaXoKe ¥ KOCBEHHEIE CBA3HU: YeM MHO-
TOUMCIIEHHee KK AL U3 HUX, TeM JIeTUe IIepeX0s BO3OYIUTENSA OT OLHOTO
K gpyromy. TeM caMbIM o6JrerdaeTcs JOCTYII BO3OYAUTENS K cpelie 0bnTa-
HU, TTMILE ¥ HOBOMY IepeHocUTeNro. ITocnentee 1eMOHCTPUPYETCA YKe
M3BECTHBRIMU HaM IIpUMepaMu ¢ KyKaMU-MalKaMy — UX TPUYHTYIMHBI
TTOCTEPEraloT Myesl Ha COLBETUSAX aCTPOBBIX, CaMO HAUYMe KOTOPBIX
obecrieqrBaeT UM BCTPeUy APYT C IPYIOM.
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2. CB434 110 YHUUTOXEHUIO ITepeHocUTeNsl. PacTeHus, OlbLIgeMble
TTyeTaMy, HaxoNATCS B TAKOTO poja CBA3SIX CO BCEMU, KTO YHUUTOXAET
ITYeJT, HallpMMep CO CKJIEBRIBAIOLLEH MX UTypKoi. OTHAKO eCIU XUIIHMK
HapaBHE C ero JoOLIYeH yJacTBYET B IIEPEHOCE, TO CBS3U 3TOIO THITA OC-
JIOXHSIOTCS Y B-3HAYUTENILHO GOMbIUEH CTEIeHH, €CIM XUILHMUK, [T0eat0-
LM TIepEHOCUTENS, IBJISIETCSI TEM alpecaToM, K KOTOpPOMY ISl CBOETO
GJIATOITOJIYYMS JODKEH ITOTIACTh NepeHOCUMBIA BUL. L7151 IEMOHCTpaLuu
STUX CJIOXHBIX OTHOIIEHUH clienyeT 06paTUThCS K XXM3HEHHBIM LIMKIaM
JIEHTELIOB ¥ COCATBLUMKOB, COBMELLAIOLLIUM TOITUYECKUE, TPOPUYECKUE U
bopeTIdecKue CBS3U CO CBOMMU XO351€BAMU, OCHOBHBIMU U IONOJIHUTE b~
HBIMU.

3. CBsI3H 110 TOAASPKAHMIO ¥ YMHOXEHUIO YUCIEHHOCTH [TepEHOCUTE-
J19. OHU BKJTIOYAIOT BCE BUJIbI, COAEHCTBYIOUINE €ro GIarornoiyquio 1 TeM
CaMbIM YBEJIMYMBAIOT IAHCHI Ha TPAHCIIOPTUPOBAHUE [1EPEHOCUMOTO
Buaa. Tak, Bce MeJIKYE NMTULUEI, PENTHIMY 1 MIIEKOITUTAIOLIME, [TUTaIoLIMe
JIMYMHOK MKCOJOBRIX KIIEIel, 06ecriedBaroT UX CYLIECTBOBAHUE U BO3-
MOKHOCTB IlepeHoca MUPOIUIa3M KPYITHOro poratoro ckota. [locnennue
CBSI3aHbI C MEIKMMU NTO3BOHOYHBIMM XXUBOTHBIMU KOCBEHHO! HOpeTu-
YeCKOMH CBSI3BIO (2 TakKe KOCBEHHEIMU TOIIMYECKON 1 TPOYUUECKOMH).

4. KoHKYpeHIMs 3a TTEpeHoC, HapuMep, MeXIy BUIAMU SHTOMO-
(DMIIBHBIX pACTEHU, LIBETYLLUX OMHOBPEMEHHO, U3-3a X OIIbUIUTENEH.
IIpaxTuxyeMble HbIHE CIIOCOOBI ITPUBISYESHUS ITUel U IIMeNell Ha Kiese-
pMIIIa COKPAIIAIOT HANIPSDKEHHOCTh KOHKYPEHLUMU M COAEHCTBYIOT ITOBbI-
LLIEHWIO YpOoXKasi CeMSH.

3aBepinast 0630p OMOLIEHOTUYECKMX CBA3EH B 9KOCHUCTEME, OCHOBaH-
HBIM Ha uccnenoBaHusax B. H. bexuieMuinesa, elie pa3 noguepkHeM KOH-
CTPYKTUBHOCTh PEaIM30BaHHBIX UM ITOIX0N0B. He ucuepnbiBas Bcero
MHOT000pa3us] MEXBHIOBBIX OTHOUIEHUH, MBI MOXEM OLIEHUTh UX pealb-
Hble MacIITabbl, BKIIOYas elle OJHOro [apTHepa, CTPeMSIIErocs U3BIeYhb
MaKCHUMAaJbHYIO BHIFOY IS ceOsl U3 BCEX BOZMOXKHbIX B3aUMOJEHCTBUI U
CBsI3e#, a UMEHHO YesoBeka. ONHaKo, IIPEeXIe YeM MEePedTH K OUEHKE U
JEMOHCTpAaLIMY ero AeHCTBUI B OTHOIUEHUH HACEKOMBIX, YMECTHO 00CY-
JIUTH peaJbHble (PaKTOPBI, OIIPEIEIIIOIIME YUCICHHOCTh (PUTOGAroB.

®AKTOPbI AMHAMUKY YNCNEHHOCTU NMonynauun

HacexoMpie npuobpeTatoT 3HaYeHUe BpeaUTeNIeH CeIbCKOXO03SMCTBEH -
HBIX KYJIBTYD TOJBKO B TOM Clly4dae, €ClId UX YUCIEHHOCTh IIPEBOCXOAUT
3KOHOMMUYECKUE TIOPOry BpeIOHOCHOCTH, ITOCKOJIBKY OTIENbHOE, JakKe ca-
Moe IMIPOKOPIKUBOE HACEKOMOE He B COCTOSIHUM HAHECTU CKOJBKO-HUOYIb
CYLUECTBEHHBIN Bpen ypoxaro. I103ToMy IIaHMpoBaHUe 3allIUTHEIX Me-
POIIPUATHI ¥ COOTBETCTBYIOLME HAYUHBIE MCCISA0BAHUA HallpaRIeHbl Ha
COKpallleHye JO STUX [T0POroB YMCciia 0COOei B ITOITYISLIMIX.

JHaMyKa YU CIEHHOCTH TTOMY/ISLMI HaCEKOMBIX TIPOSIBIAeTCS T160 B
CE30HHOM U3MEHEHUU MX YUCIIEHHOCTU Ha MIPOTSDKEHUM rofa, 1160 Ha
NPOTSKEHUM Dsia JIET, [IPUOOpeTas Npy 9ToM Garofaps MCKIIOUUTE b~
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HOU SHEPIrUU pasMHOXEHUSI MHOTUX BUIOB XapaKTep 3aKOHOMEPHO vepe-
JIYIOILIMXCST ITOITYJISIIMOHHBIX BOJIH (pHc. 193).

H3MeHeHMST YMCTIEHHOCTH IOy HaceKOMBIX B pealbHOM IMpU -
POIHOM 0GCTAHOBKE OIPENEISIOTCS (haKTopaMy pa3HOIo poja: KIMMaToM
(abuornueckue GakTophl), CYLUECTBOBAHUMEM M aKTUBHOCTBHIO IPYIUX
OpraHu3MOB (BHYTPMBUIOBLIE M MEXBUIOBBIE OTHOLUEHUS) X B 3HAYM-
TEJIBHOM CTEIEHU NOCIEACTBUAMU XO3ANCTBEHHON NEATEILHOCTH YeaoBe-
Ka (aHTPOIOreHHbIE (PaKTODKI).

YpesBeIyaifHoe MHOroo0pasue STUX (pakToOpOB U CIIOXHOCTh OII0Cpe-
JYeMBIX UMM BIUAHUI OOYCIIOBIMBAIOT CYLLECTBOBAHME Pa3INYHBIX KOH-
LETUI pOIY OTAENBHBIX (DAKTOPOB B AUHAMUKE UUCIEHHOCTH IMOTIYJIA-
LI HACEKOMBIX.

B MoHO(MaKTOpPHAIBHBIX KOHUELMSIX 3HAYEHNE BEIYHIEro peryasiTopa
YUCJIEHHOCTH ITOITY/IALIMM ITpyaaeTcs OqHOMY BaKHeHueMy pakropy, TOr-
J1a KaK CTOPOHHUKU MOJIM(pPaKTOPUATBHON KOHIIEITIIMYA paccMaTpHUBaloOT
PETYISIMIO YUCIEHHOCTH KaK pe3yIbTaT COBMECTHOIO NEMCTBYS MHOIMX
(akTOpOoB.

OTHocUTeNbHAs [IPOCTOTa KOHLEILIWI IIEPBOTO TUITa COAe!CTBOBAIA
pa3paboTKe MaTeMaTUYeCKUX MOLEJIeH, HalIpMMep OIMMCAaHHOM BhIILIE MO-
JEeNH XMUTHUK — XepTBa. OMHAKO HECTaOWIbHOCTh TAKUX CUCTEM U3-32
SIIMMUWHALIIM JTUO0 XUILHUKA, TUO0 XXEePTBEL OTpaHUUMBAET UCIIOJIB30Ba~
HUE MoJieNlell SKCITepUMEHTAIBHBIMU CUTYaLIMIMU, TPEOYIOLLIMMHU BBEOE-
HUA JOTIOJIHUTEIBHBIX (PaKTOPOB CTaGWIIM3AIMY YUCIeHHOCTH. B ripupon-
HBIX YCIIOBUSIX (PaKTOpPaMU TaKOr'O pojia MOT'YT CTaTh MUTpaluy, He yUu-
TBIBaeMble B Moaeu. OOIIMA HEAOCTATOK BCEX MOHOMAKTOpHaIbHBIX
KOHIIETLUMA, CBSI3BIBAIOLLMX KOJIeGaHMSI YMCJIEHHOCTH JIUOO0 ¢ aKkTUBHOC-
TBHIO XMLIHUKA Y IIapa3uTa, IMO0 ¢ YCTONYMBOCTHIO KOPMOBOI'O PACTEHUSI,
160 ¢ HAIMYMEM NOCTYITHBIX YOEKHUILL U T. I1., 3aKJII0OYAETCS B TOM, UTO
5TH KOHLIEILIMY He YUUTHIBAIOT HEM30EXKHOCTh PETYIIIPHOCTY KOoNeOaH i
YUCIIEHHOCTY TTOIMYIISILIWIA 6113 HEKOTOPOTO YPOBHS CTAOMIBHOCTU. [1pu-
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Puc. 193. Ilonyxsumonsbie BOJHBI JUHAMHKH YuclieHHocTH TpHnca (mo Haxo, 1975)
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POIHEIE B3aMMOCBA3M HAMHOTO pa3HOOOpasHee HAOMONAeMbIX B 3KCTIEPH -
MEHTATBHBIX CUTYaLIUX.

JIng pacujieHeHus TAKOro MHOI006pa3HOTro ¥ eMKOTO IIOHATHSA, KaK
COTIPOTURIIEHUE CPEMIBI, Ha sl (HaKTOPOB, OTPaHMIMBAIOLINX SKCIIOHEH-
IMATbHBIA POCT NOMYJIALMK, PACCMOTPUM JaHHbIE TAGMLIBI 4, pacCUUTaH-
HbIE U MATMHHO-3eMJIIHIYHOTO JOJITOHOCKKA (Anthonomus rubi Hbst.).

4. Ta0/Hia BLDKHBAHHA MAMEHO-3EMISHHIHOIO J0JINOHOCHKA

o Yucno ocobeit, MOruéIMx B NEPHON T
x5 | Ba LT e | 82|
355 | 8% 2ls| 3|88 |s5|¢8
Cramus SXE 35 ) = = 2 2 g ES R
) S5 |35 | g | &5 | 58|58 g5 | &
S8 | E% &8 g 2% | Bx | ¥
78 | % 55| 7|83 |e¥
Ao 88,2 100 5, 6,6 6,6
JluuuHKa 82,4 93,7 2,5 0,7 3,5 63 14,7 158
Kykonka 69,4 78,7 13 1,5 1 3,5 0,7 7,6 9,7
WMaro, Haxonsiuiue- 62,7 71,1 6,7 o 1,0 0,5 1,7 2,4
cs1 B 6yToHE
HiMaro, MOKUHYB- 61,2 69,4 1,5
e OyTOHBI

OueBUIHO, YTO 37IECH POJIb GOJIE3HEN KaK (pakTopa CHYDKEHUS YMCIIeH-
HOCTH TTOITYJIALIMI JOJTOHOCKKA CYLIECTBEHHO YCTYIaeT POy XUIHUKOB
U [Tapa3UTOB, UTO CTAIMs TMYUHKY HauGosiee yA3BUMa, a UMaro Haubosee
3allyIleHa.

Takas nuddepeHumanust GakTopoB MO3BONAET TOHATL UX PealbHOe
3HayeHVe B CYILIECTBOBAHKY 1 BOCTIPOU3BO/CTBE ITOIMYJISALIMH, U TAKOTO poJia
TaGJMLIBI BEDKMBAHMS HapsTy ¢ TIPeICTaBIEHHBIMU BBIIIE CTAHOBSTCS BaX-
HeJLIMM MHCTPYMEHTOM ITO3HAHWSI MEXaHU3MOB IMHAMUKY YUCTICHHOCTH.

CoBpeMeHHbIe MoIXo/b! K TuddepeHLanmy HakTopoB YHCICHHOCTH
normymit ucxoaar us Tpynos ['oapra 1 Pucke (1911), mpotuBomnocra-
BUBLIMX (PaKTOpPH! (HaKyTbTaTUBHBIE, MTOCTOSHHO YCHIIMBAIOIIME CBOE
IeCTBYE TI0 Mepe BO3paCcTaHVs YUCIIEHHOCTH, KaTacTpopuyecKue, He 3a-
BUCSIIYE OT YUCIIEHHOCTH MOIMYNISIUMM, ¥ CTaOWIbHBIE, NEACTBUE KOTOPBIX
ITOCTOSTHHO M HE 3aBUCUMO OT YUCIIEHHOCTH.

BriocieicTBuM QakyibTaTMBHEIE (HaKTOPH! OHUIH CBENEHBI K (PaKTO-
paM, 3aBUCAUIMM OT IIOTHOCTH ITOITYJISILIMIA, (PaKTOPBI KaTacTpopuyec-
KY€ — K He 3aBUCALUUM OT TUIOTHOCTH, a 3HaUeHUe CTabYIILHEIX (PaKTOPOB
CYILIECTBEHHO OTpaHUYMIoCh. CylIEeCTBYIOT [BE MPOTUBOIIONOXHBIE TOUKU
3peHHs 0 poJiu (HaKTOPOB pa3HBIX KaTEropuit B peryIsiuUy YUCICHHOCTH
romysustuuit. [Tosaras, 4to ypOBEHb YMCIEHHOCTH OINPENeNseTcs pakropa-
MM, He 3aBUCAIIUMY OT TUIOTHOCTY ITOITYJIALMH, CTODOHHMKM OTHON TOY-
KU 3peHHA CCHUIAKOTCA Ha PENKOCTH COYETAHNUS YCIOBUH, HEO6XOMMMEIX
UL TIOCTOSTHHOIO pocTa Nory sauuit. ITprMepsl MacCOBBIX pa3sMHOXEHUI
HAaCceKOMBIX, ITO MX MHEHUIO, — PeIKUE UCKIIIOUeHUS 13 TIpaBuiia U BbIpa-
XaloT CreLdUYecKyie CBONCTBA HEMHOTHX BUAOB. YHCIEHHOCTD IIOITYIIS -
LM TopaBisIomiero 60JbIIUHCTBA BUOOB JUMUTUPYETCS KPaTKOCTBIO
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CPOKOB, KOIJIa COYETaHUsI YCIOBUIM 00ECIIeUMBalOT POCT Iomyaumu. Ilpu
5TOM OCHOBHBIMM, TUMUTUPYIOLIMMHU YUCIEHHOCTh GaKTopaMy MOXHO
CYMTAaTh OTPAaHUYEHHOCTH PECYPCOB, UX OTHOCUTEIILHYIO HEJOCTYITHOCTh
TP C71a60M PasBUTHY MUTPALMOHHBIX M TIOMCKOBBIX CIIOCOOHOCTEM, &
TaKXKe CKOPOTEYHOCTD IIeprojia, KOTIa poXIaeMocCTh Iipeobianaer Hajl
CMEPTHOCTBIO, & CKOPOCTh POCTa MOIYNISLUI NOJOXUTeIbHa. OIHaKo
CIIYYaHOCTh KONeGaHMI YMCIEHHOCTH B OTBET Ha U3MEHEHME YCIOBUM, He
CBSI3aHHBIX C TUTOTHOCTBIO MOIYJISILINIA, PAHO YUIM ITO3MHO IIPUBENET IOy~
JISILMM K HYDKHKM TpeJeiaM YUCIeHHOCTU M BEBIMUPaHMIO.

IpunepXxuBasich Apyroil TOUKU 3peHUst, KOTOpas OTHAaeT Ipearoyre-
Hue (paKTopaM, 3aBUCIILIMM OT IUIOTHOCTHY ITOITYJISILIMIA, UCCIeNOoBaTeId —
NIPMBEPKEHLIBI IPOTUBOITOJIOXHOTO HaIlpaBIeHUs! — CHOPMYTUPOBAIU
KOHUETILINIO aBTOMATUYECKOTO PETryIMPOBaHMS YACIEHHOCTH TTOITYJISLIMMA.
Jlo HenaBHEro BpeMEHM ITOMCKY KPUTEPUEB UL OLEHKU peryIMpylolen
POJIM YKa3aHHBIX (GAKTOPOB OrPaHUYMBAIMCE JIUIIB IUIOTHOCTBIO ITOITYJIIA-
Wi, KOTOPas COKPAIIAETCsI, €CIIM IIPEBBILIAETCS HEKOTOPbIN CPeTHUI ee
YpOBEHb, WM, HA00OPOT, YBEIUYMBAETCS, €CIIM 3TOT YPOBEHb OCTAETCA
HeOOCTUIHYTHIM. KICITONb3ysI KpUBBIE, BhIPAXAoLIe JUHAMUKY YHCIICH-
HOCTY TTOITYJISLIMIA Ha pa3HBIX €€ YPOBHAX Y PErPECCHOHHBIN aHATN3 3aBH-
CUMOCTH TUIOTHOCTH TTOITYJISIUMA IIPEAbIAYIIETO U ITOCNIENYIOLIEro IIOKOoIe-
HUM, MOXHO TIO 3HaYeHMIO K03¢GdULIMEHTa PErPeCcCHM CYIUTh O POJIU pe-
TYJIUPYIOLIMX akTopoB. Ecny KoadUIMEHT paBeH 1, TO MOIMyJISILMKY He
UCIIBITHIBAOT BIMSHUM (haKTOPOB, 3aBUCALLIMX OT KX TUIOTHOCTH, K OTKIIO-
HEHUS1 OT 5TOiA BETMYMHBI BBISBIAIOT CTETIeHb Y4acTUs TakuX (aKTopoB B
JMHAMHUKE YUCIEHHOCTH.

CoBpeMeHHOE COCTOSIHME KOHLIETIMY aBTOMATUIECKOTO PEryJIMpo-
BaHUA YUCIEHHOCTH TIONYJSILUMI OasnpyeTcs Ha COYeTaHUM IBYX IPHH-
UUIMANbHO PA3IMYHBIX SBJEHMI: MOAMGMUKALUNA, WM CIIyYalHBIX
KoJieOaHU M YMCIIEHHOCTH, U

peryIsumii, HeACTBYIOLIMX Muwa
M0 TIPUHLMILY KUGEepHETH-
YyeCcKOit 0OpaTHO! CBA3U U —
HMBEJUPYIOLIMX 3TH KOJIe-
s, By
B cooTBeTCTBMU C 3TUM
ITPOTUBOIIOCTABIIAIOTCS MO- \
Iupuuypyrolmye (He 3aBU- Posac-
cauume OT IVIOTHOCTH ITOI1Yy- AlGuoTHUECKUE MocTh, cMepT- TInoTHOCTB
JSILMA) M PeryIupyroLme axTopsl HOCT, TOMYALKH
(3aBUCSILIME OT IUIOTHOCTH MHUTaIHy
TTOITYJISILIMIT) SKOJIOTHYeCcKe
(haxTopbl, NpPUUYEM IIEpPBBIE
U3 HUX BO3IEHCTBYIOT Ha »| DHTOMOGarH,
OpraHU3MBI JINO6O HEIocpel- TIATOTCHEI
CTBEHHO, JIUOO Yepes usMe-
HEHYSI IPYTHX KOMIIOHEHTOB Puc. 194. ®akTopbl JHHAMHKH YHCJICHHOCTH

MONYNAUMM ¢ TMO3NUMI KOHUENIUH ABTOMATH-
GuoueHosa. Ilo cyuiectsy, gecKoro peryauposanusi (no Buxropony, 1976)
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OHM TIPELICTABIIOT COGOM pasTuyHbIe aboTUYeCKMe dhakTophbl. Peryiu-
pyroLye GhakTOphI CBI3LIBAIOT C CYIIECTBOBAHUEM W aKTUBHOCTBIO IPYTUX
KMBBIX OPraHU3MOB (6uoTIYecKye GaKTOPEI), NOCKOIBKY JIMIIE KHUBBIE
CylleCTBa CITOCOGHBI pearrpoBaTth Ha IUTOTHOCTh CBO€H COGCTBEHHOM ITO-
MYJIALAM M TONYJISALMEA APYTMX BUAOB 10 TIPUHLUMITY OTPULIATENBHOM 06~
paTHOM ¢BsI3U (puc. 194).

Ecny Bo3medcTBUA MOIMDUUMPYIOLMX (aKTOPOB IIPUBOIAT JIMIIb K
Tpeo6pa3oBaHUAM (MOIUGbUKALIUIM) KOJIeOaH i YUCIIEHHOCTH, He ycTpa-
HSIS X 110 CYLUECTBY, TO peryaupyiotire (haxTophl, BhIPaBHUBAS CITydak-
HBIe OTKJIOHEHHA, CTAOMIM3UPYIOT (PEeryIHpyIOT) YUCIEHHOCTh Ha OIpe-
JeneHHOM ypoBHe. OIHaKo Ha pasHbIX YPOBHSAX YHUCTEHHOCTH ITOITYIIALIUY
peryIupyIouve (hpakTops! IPUHLUITUAILHO PATUYHBL, HAlPUMep MHOTO-
SITHBIE XULUTHAKY U TTapasUuThl, CIOCOOHEIE ITPY U3SMEHEHMH YHCIIEHHOCTH
KepTB COKpAILATh WK YCUIUBATH CBOIO aKTUBHOCTE (QYHKIIMOHATTBHAS
peaxivs), OKa3bIBAIOT JIEMCTBHE Ha CPABHUTEIbHO HU3KUX €€ YPOBHSIX
(puc. 195).

CrieIMaIM3UpOBaHHbIe SHTOMOMATY, XapaKTepU3YIOUIMECT YUCTeH-
HOH peaxiiyeil Ha COCTOSHUE ITOTIYJIALIMIMA JKePTB, OKA3bIBAIOT PETYIMPY-
folee feiicTBue B Goliee IIMpOKoM auanasoHe. IIpy nocTrokeHuy mony-
JISILIMEN KepTBHI elile 6oJiee BLICOKOH YUCIEHHOCTH CO3JAI0TCS YCIOBUA
IJIS1 paclipocTpaHeH st Goes3Hel, ¥, HaKOHeLl, TIpeJeIbHbIA (pakTop pe-
TYISUUY COTNIACHO M3MaraeMoi KOHUENUMY — BHYTPUBUIOBAS KOHKY-
peHUMs, BeAyllad K UCYEPIIaHUIO TOCTYITHBIX PECypCcoB U PA3BUTHIO

CTPECCOBBIX peaKLHii.

lpeden, onpedensemoili TaxuM obpasoM, B NAHHOK
) pecypcamu CXeMe YUMUTHIBACTCS CYLIeCTBOBA-
_t_ BrgmpuGadoBon HMe MHOrO3BeHHOU OydepHOU
KOHKYPEHUUS CHCTEMBI PEeTYJSILMU Ha OCHOBE
- - GUOTUYECKHX (aKTOPOB Cpellbl,
. nusoomuu CTereHb BIMSHUS KOTOPBIX 3a-
s — BUCUT OT TUTOTHOCTH TIOITY/ISIIMIA.
8 B HacTosi1ee BpeMst KOHLIEI-
§ A LIMST aBTOMATUYECKOTO PEeTYIN-
= CneyuanuzupoBas- POBaHMA YUCIEHHOCTHU ITOOBEPT-
2| Hwe smmomopazy JIaCh CEPhE3HBIM KPUTMUECKUM

S Miozosdneie 3aMeYaHUsIM.
§|_ | swmomogozu [} |} B vacTHOCTH, IIpU aHaNIM3e
Q F/\ /\ JUHAMUKW YUCIEHHOCTH IIOILY-
= VAR vAv /  JIALMIA MacCOBBIX M PeIKUX BH-
/ vV l/ JI0OB HAaceKOMBIX BooOIIe He
\J OBLIO BBISIBJIEHO MHOTO3BEHHOM
r 6y(epHO CUCTEMBI pEryIIsLINY;

Bpems XapakTep OTMeYaeMbIX QIyKTY-
anui U NpoLece UX peryaauuu
Puc. 195. Bximoyenne pasHbIX peryIHpyio- y TeX U JPYIrMX BHIOB OKasa-

[IMX MEXAHW3MOE HA Pa3HLIX YPOBHAX
SHCHeHHOCTH MOy A JIMCh TOXIECTBEHHBIMH, a Peru-

(mo Buxtoposy, 1976) CTPUPYEMBIE Da3TNIMA Kaca-
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JIMCH JTUIIb YPOBHEN YMCIEHHOCTH, Ha KOTOPBIX OTMEYaUCh JaHHbIE
(rykTyanuu.

He orpuiiasg 3HaueHUS TUIOTHOCTH MONYISUMM KaK BaXHOHW XapakTe-
PUCTUKMY €€ COCTOSIHUS, CJENYEeT TIPU3HATE, YTO U3MEHEHUSI MHBIX Ilapa-
METpPOB He MeHee CylIecTBeHHBI. C COCTOSTHUEM M JUHAMUKOM IOy ISILMiA
CBSI3BIBAIOT TaKMe€ MapaMeTphl, KaK TeHOMOHI MOMYJIALMY, paclpeneie-
HYe TI0 CTalMsIM, CTPYKTypa CKpeluMBaHMi, 1 MHOTUe Apyrue. MHbMU
CJIOBaMU, OOBEKTUBHOE ONMCAHME TTOIIYJISIUUY HEBO3MOXHO, €CJIM BIIUS-
HIS DKOTOTMUECKHX (haKTOPOB YYMTHIBAIOT TOJIBKO ITOCPENCTBOM U3MEHE-
HUI ee TUIOTHOCTU. boee Toro, onTUMalibHasI peryyIsILys YUCIEHHOCTH
HEKOTOPBIX BUIOB HaCEKOMBIX BbIIBISIETCS B CUTYalMsIX, KOTAa B OTBET Ha
HU3MEHEHUS YUCIEHHOCTH 101 BJIUSHWUEM PErYIUPYIOIIMX (PaKTOPOB CO-
XpaHAEeTCS BO3MOXHOCTh MUATPALIMK HEKOTOPOM YacTH ITOIYJIALIMY 3a IIpe-
Ienel apeana. [Ipu 3TOM B KaXIOM KOHKPETHOM CJIyyae COOTHOUIEHUS
(haKTOpPOB MEHSIOTCS, M HEPELIKO caM IIPOLIECC PETYIISLUU OCYILECTBIAET-
Cs1 32 CYET MUTPALIMit Ha HOBBIE TEPPUTOPUH, TIe OCOOU IMO0 HAXOMAT IS
ce6s1 6IaronpysTHbIE YCIOBYS, TG0 TMOHYT. PoJIb MUTpaliuy B peryis-
LMY YUCTIEHHOCTH, 0COOEHHO peaKUX BUIOB, U3yyeHa ellie KpaiHe ciado,
HO, HanpuMep, y ny6oBoii 3eieHoit nuctoBepTku (Tortrix viridana L.) —
MaCcCOBOTO BUIIa — MUTPAHTHI ITOSIBJISIIOTCS JIMIUL HA OYEHbL BLICOKOM
YPOBHE YUCJIEHHOCTH Y IIPM 3TOM CTaHOBSITCH YCTOMUUBBIMU K IEACTBUIO
IUIOTHOCTHO3aBUCUMBIX (PaKTOPOB.

B cy1uecTBYrOILIMX cXeMaX PEeryssSLMy YMCIIEHHOCTY TTOITY/ISILIMIA [I0YTY
He yuTeHa KX PeHeTUUeCcKasl pa3sHOKA4eCTBEHHOCTb, ¥ YacTO SBHO HeJo-
OLIEHMBAETCS POJIb BHYTPEHHEro (haKTopa, TO eCTh 0COOEHHOCTEN, TIpUCy-
UMX BULY, TOMYJISIMA M WieHAM ITonyiIsuuu. [1py aToM cuuTaroT, 4to
OTHOCHTEIIbHAS POJIb «BHYTPEHHETro (hakTopas B CPABHEHUM € POJILIO BHE-
LIHUX (aKTOPOB HEBEIMKA, X TIOTOMY HEOOBEKTHMBHO OLIEHUBAIOT pealb-
HOCTb.

ITpoBeneHue aHaIK3a 3KOJI0r0-TeHETUUECKOM CTPYKTYPHI ITOITYISLINA
HeoOXOIMO, HO IIPU 3TOM C/IEAYET YUUTHIBATh BOSMOXHOCTH U3MEHEHMS
CBOJCTB TIOITY/ISILUI IIPYU UBMEHEHMHU MX YUCJIEHHOCTH.

IIpencraBnerye 06 YYTEHHBIX HAMU (paKTOpaxX AUHAMUKY YHCIEHHO-
CTH TIOTYJISIMA HACEKOMBIX ¥ B3aUMOAEWCTBUAX MEXIY HUMHU JAET CXe-
Ma, NIpUBeleHHas Ha pucyHKe 196. BrineneHue B JaHHO! cxeMe obac-
Teit, COOTBETCTBYIOIIMX COTIPOTUBIEHUIO cpebl (K) ¥ IpycyLIei romny-
JALMY CTIOCOGHOCTH K POCTY (), BRIpaskaeT B3aUMOJICHCTBUE OCHOBHEBIX
(bakTopoB, a MPOTUBOIIOCTABIEHUE POXAAEMOCTH ¥ CMEPTHOCTH (COOT-
BETCTBEHHO MMMMUTIpPALMX M SMUTPALUU) — BO3ZMOXHOCTE efCcTBUSA
3TUX (PAKTOPOB Yyepe3 U3MEHEHHUS TM60 POXIAEMOCTH (MMMUTpaLL),
JIM60 CMEPTHOCTH (AMUrpaly). BeeneHye B cxeMy HOBOI'O KOMITOHEH-
Ta — CTPYKTYPBI ITOMYJISIUUU — COOTBETCTBYET PEAILHOMY MHOI006pa-
3110 CBSI3ell U MPOLIECCOB B MEHAIOWIMX YHUCIEHHOCTE IONYNSIUIX.
HWMeHHO MX 3KOJIOTrO-TeHEeTHYeCcKasl CTPYKTypa, OIocpenys BIUAHUSA
pasHEBIX (aKTOPOB, OTIpefesIeT YCTONYUBOCTD ITOIIYJIALUMI B CIIOXHEN -
IIMX B3aUMOJEUCTBUSIX (PaKTOPOB, BHEIUHUX Y BHYTPEHHUX 110 OTHOLLE-
HUIO K CaMO¥ ITOMyISgLIMH.
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Puc. 196. daxkTopbl JMHAMHKH YMCIEHHOCTH HONYJANMA HACEKOMbBIX

Posnb BHYTpeHHMX (PaKTOPOB elle He OLEHEeHa JOJDKHEIM 00pa3oM, Ofl-
HaXo OYEBUIHO, YTO IIOHSTHE YMCIECHHOCTH IIONYJIAUMM HeageKBaTHO
TIOHATHIO €€ TUIOTHOCTU. DTU MOHATHS HEpa3TMYUMBL B KOHUEN UMM aB-
TOMAaTHYECKOIO peryaupoBaHus. IIMOTHOCTS MOMYIAUUY IIprodpeTaeT
OCOBBII CMBICI IIPY ITopa3ieleHuU (aKTOpPOB JUHAMUKM YMCIEHHOCTH
Ha MoAU(ULIMPYIOUIVE Y PEryIUPYIOLIKe; IIPU 3TOM 3aBUCUMOCTD JaH-
HBIX PAKTOPOB OT IUIOTHOCTY MOMYJISILIMY OIOCPENYETCS €€ CTPYKTYPOH.
TaxuM 06pa3oM, CTPYKTypa MOITYSILUM CTAHOBUTCA (HaKTOPOM IUHAMU-
KM YKCIEHHOCTHU.

IMosarad, 4To YHMCIEHHOCTh HACeKOMBIX BCEIIA OTPAHMUMBAETCH HEKOTO-
PBIM COIPOTURJIEHMEM CPEIbl ¥ BMECTE C TeM BCera COXpAHAETCS Ha yPOB-
He, JOCTATOYHOM JIJIsI BOCIIPOU3BOACTBA, MbI [IPOTUBOIIOCTABIIIN F-CTPATHO~
TOB, MPOYLIMPYIOIIMX MHOTOYMCIEHHEIX [I0OTOMKOB, He 3a00TACh O JOCTU-
XXEHUHM VIMU TIOJIOBOM 3peIOCTH, ¥ K-CTpaTUOTOB, MEHee ITIOJOBUTHIX, HO
TIPOSIBJITIOIIMX T WJIM MHBIE POPMBI 3200THI O IOTOMKAX, UTO IIO3BOJISET
MM JOCTUTATh ITOJIOBOM 3pestocTy. IIpy 0CBOSHMM HOBBIX CpeJ] OOUTaHUSI,
HOBBIX AJAITUBHBIX 30H ITPEUMYILECTBA UMEIOT 7~CTPaTUOTHI, CIIOCOOHBIE K
OBICTPOMY HapalllMBaHUIO YMCIEHHOCTU B OTIIMYME OT MEHEE TUIONOBUTLIX,
HO GoJiee KOHKYPEHTOCIIOCOOHBIX K-CTpaToTOB. Beb B elie He OCBOSHHBIX
cpefiax CONPOTURICHKE Cpelbl He3HAUUTENbHO. OMHAKO B YK€ OCBOSHHbBIX
cpelax MpOSBSIOTCS IiperMyLiecTBa K-CTpaTUOTOB: OHU ITOCTENIEHHO Bbl-
TECHIIOT MEeHee KOHKYPEHTOCIIOCOOHBIX /~CTPaTUOTOB.

C y4yeToM ITpUBeIeHHBIX PACCYXIEHUI pacCMOTPUM IIPoGIeMy Bpeo-
HOCHOCTH HaceKOMBIX, TaK KaK ITpaKTUKa CENbCKOXO3SIHCTBEHHOTO IIPO-
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M3BOJICTBA (pacrialuKa LIeJIIHHBIX 3eMeJlb, CEBOOOOPOTHI, COOp ypoxasi, 3a-
LIUTHBIE MEPOTIPUSITHS U T. 11.) 0becIieurBaeT [I0CTOSHHOE OOHOBJIEHME
cpen OOUTaHUs1, & IIPOBOAKMEIE 3AILUTHbIE MEPOIIPUSITHS ITOCTOSHHO Ha-
PYILUAIOT €CTECTBEHHBIN X0 3aMeLleHYS BUIOB M CTa0MIM3aLUK SHTOMO-
(bayHebI B arpouieHo3ax. IIpy TOM co3maroTcsl YCIOBUA IS pOCTa YACIIEH -
HOCTHU F-CTPaTHOTOB, UTO I10 YCTAHOBUBIIENCS TPaIUIIMU II03BOJISIET pac-
CMaTpUBaTh BPEIOHOCHOCTh HACEKOMBIX KaK IIPAMOE CIENCTBUE UX YUC-
JIEHHOCTH Y IUTOLOBUTOCTHU, 00paliasCh K TAKUM 3JIEMEHTaM CTPYKTYDHI
TIOIYJISILIVA, KaK, HallpUMep, pacIipeesieHe IapThii SuLl, TUIub BO BTO-
py1o ouepenb. OXHAKO CITOCOOHOCTH JOJITOHOCUKOB — LIBETOENOB pola
Anthonomus — pacripele/IITh HEMHOTOYUCIIEHHbIE Sia IT0 OTAEIbLHBIM
OGyroHaM 3eMIAHUKM (Anthonomus rubi Hbst.) wim g610HM
(A. pomorum L.) CIyXHT IPpUUMHON BEICOKOM BPEIOHOCHOCTU 3TUX BULOB
IIPY OTHOCUTEIEHO MAJION YMCIEHHOCTH U IUIOTOBUTOCTH.

PaccMOTpUM 3HaYeHHE ellle OQHOIo acliekTa o6cyxaaeMon rpooie-
MBI, HecMOTps Ha MCKITIOUMTENIBHYIO TIPOXXOPJIMBOCTE HEKOTOPBIX GUTO-
($aroB ¥ CBOXCTBEHHYIO UX ITOITYJISILIUSIM CIIOCOOHOCTD K POCTY, CyLLE-
CTBYIOLLIVIE B IIPUPOIE BUILI PACTEHUY HE YHUYTOXKEHE! UMU IIOJTHOCTHIO
U B LIEJIOM YCITELIHO IIPOTUBOCTOSIT HAIIECTBUIO BpeauTeled. AHanus
BO3MOXHEIX (PaKTOPOB YCTOMYMBOCTY paCTEHUI Ha OCHOBE COIPSXKEH-
HO 3BOJIIOLIMY C HACEKOMBIMU IIPUBJIEK BHUMAaHYe MccaesoBaTeaei K
BeChbMa PasHOOOpAa3sHBEIM BTOPUUHBIM COEIMHEHUSAM U METabOIUTaM.
IIponyiiupyeMble pacTeHUSIMU 3TU COSTUHEHUS BLIIOJHAIOT pOJIb NTUALIE-
BBIX aTTPaKTaHTOB U CTUMY/ISTHTOB WJIU IIUIUEBBIX PEIIEJUIEHTOB U AETEP-
PEHTOB IUIst HACEKOMBIX. O CIOXHOCTH B3aUMOIEHCTBUN ¢ HACEKOMBIMU
MOXHO CYIMUTh, HaIlpUMeEp, [0 TOMY, YTO BBLIENIIEeMBIN KallyCTHBIMU
(KpeCTOLIBETHBIMU) PACTEHUSIMU CUHUTPHUH, CIIYKALUWA TOKCMHOM U I~
LIEBBIM DPEIEUIEHTOM ISl MHOTHMX HaCeKOMBIX, TIpHobpeTaeT 3HayeHue
XU3HEHHO HEOOX0AUMOTO0 MUIUEBOTO CTUMYJISIHTA LI KalyCTHO! TiaU
MJTY KaITyCTHOM GeITHKM: TYCEHHUIIBI IIOCHEeHEN TPEeNIIOYUTAIOT [OJI0-
JIaTh ¥ TUOHYT Ha BceX HEOOXOMMMBIX U IOLISPXKaHUS XKM3HM CyoCcTpa-
Tax, KOTOpBIE JIULLUEHBI CUHUTPUHA.

MHOX€eCTBO IIOIOGHBIX IPUMEPOB ITOKa3bIBAET 3HAYCHWE IS 3alIUTHI
pacTeHU OT BpequTesel aJIKaIoMOoB, (GJIaBOHONIOB, TEPIIEHOMIOB M
JIPYTUX IIPOM3BOAMMEIX PACTEHUAMU COENUHEHUH, HE CBI3AHHEBIX C HX OC-
HOBHBIM MeTabom3MoM. HexoTophie 13 3TMX COeINMHEHU I, 0Opa3oBaH-
Hble BCJIEACTBUE CYYAMHBIX MyTallUM M peKOMOMHAUUI, MOTYT COLe-
CTBOBaTh COKPALIEHHUIO WM yTpaTe IIMIIEBOY IIPHBIEKATEIBHOCTH pacTe-
HUSI, B KOTOPOM OHM 0GpazoBauch. Takue pacTeHusl, 3alUMUIEHHbIE OT
PACTUTENBHOSIHBIX HACEKOMEBIX, BXOIAT B HOBYIO aJaNTHBHYIO 30HY, JIHU-
LIEHHYIO Ha HEKOTOPOE BpeMs BpeauTeei.

B oTBeT Ha dopMuUpyOLIMecs GU3oNornyeckue 6aprepsl pacTeHU A
HaceKoMble-(UTo(haru MOIyT, B CBOIO OUepeb, ITOABEPrarhcs JeCTBHIO
0T60pa, B pe3yJIETaTe KOTOPOro 00pa3oBaBILUECT PEKOMONHAHTHL X Hace-
KOMBIe-MYTAHTHI IPOHUKAIOT B HOBYIO JUTSI HUX aJallTUBHYIO 30HY. 3[IECh
B OTCYTCTBUME KOHKYPEHTOB OHM CBOOOIHO TIUTAIOTCS U IIPOU3BOIAT T1O-
TOMKOB.
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B cucteMe B3auMOIEHCTBUI pacTeHUe — HaceKOMoe poJib 6ojiee ak-
TUBHOTO KOMTIOHEHTa, 6e3yCIIOBHO, IPMHALIEXUT HacekoMoMy. braroza-
DPsi BEIPAXEHHOU CIIOCOGHOCTH K Pa3sBUTHIO PESUCTEHTHOCTU ¥ PA3TINUHBIM
MEXaHM3MaM JETOKCHKAIIMH Y JeITOHUPOBaHMs TOKCUHOB, UCKITIOYUTENb-
HOY SHEpI¥M PasMHOXEHMS M CKOPOCTH Pa3BUTHUSA, CIIOCOOHOCTH JIETKO
TIPUCITOCAGIMBATEHCS K HOBOMY KOPMY TTOTTYJISLIMH HACEKOMBIX B SBOJIIO-
LIMOHHON UCTOPUY B3aUMOLEHMCTBI ITOCTOSTHHO «IIPECIENYIOT» 3alluia-
JOLIMECST OT HUX PACTEHMS, ¥ Tpaaliy nomdar — onmrodar — MoHodar,
T10-BUIMMOMY, COOTBETCTBYIOT YPOBHHU CONPSDKEHHOCTH 3BOJIIOLIMOHHBIX
ITpeobpa3oBaHuU L.

TaxuM 06pa3oM, CONPSKEHHOCTb 3BOJIIOLMM € BEIPAOaThIBAIOILIUMU
CpelCTBa IIPOTUBOIENCTBUS PACTEHUSAMU CIIYXUT BaXHBIM (PaKTOPOM
THAMUAKY YYCIEHHOCTH ITOMYIALMI HACEKOMBIX, OIIOCPEMTYeMBIM ITOJIH -
MOpPGU3MOM, NMPOSIBISIIOLIMMCS B BHIOOpE WIEHAMM IOMYJISLIMHY, Pa3HBIX
TeHIEHLUI BoCIIpou3BoacTBa. CONpSKEHHOCTh 9BOJIIOLMM TOATBEPX-
IAETCS TAKOKE TEM, YTO MHOIME HACEKOMBIE MCITONB3YIOT B KaYeCTBe CO6-
CTBEHHBIX TOPMOHOB U (H)epOMOHOB 3aUMCTBYEMbIe MU U3 PACTECHUN
CTEpOUIBI.

[Mposenennas mibdepeHIMaUNd HaKTOPOB JUHAMUKY YMCICHHOCTH
Y DBOJTIOLIMOHHBIX TEHIEHIMA BOCIPOU3BOACTBA ITONYIALIMNA MOXET
CTaTh OIpENeNAIOIel IPY YCTAHOBIEHUH OBLIMX TIOAXONOB K 3allUTe
CeJIBCKOXO3IMCTBEHHAIX KYJIBTYD OT BpeauUTeNeil, 0COOEHHO IIPpU MHIYCT-
’ pPUATBLHON TEXHOJIOTMY BO3IEJIBIBAHUS. BhI-
JleJIEHHBIE r-CTPATUOTHl OPUEHTHUPYIOT 3a-
LLIUTHbIE MEPOTIPUSTUS Ha PEryJIALMIO YiC-
JIEHHOCTH BpedUTeNeH IIyTeM YCUIIEHWS He~
creur@uUHEIX I10 1pupone GakTopoB
CMEPTHOCTH, K-CTpaTHOTHl — Ha peryiisi-
LIMIO ITOCPENICTBOM CcIielluPUUHBIX (HaKTo-
POB POXIAaeMOCTU (HaBOIHEHME ITOITYJIS-
LA CTepUIU30BAHHBIMMY CaMUAMK U MYy-
TaHTaMM, MCIIOJIb30BaHKEe (HEPOMOHOB U
TOPMOHOB, CeIeKI|s YCTOMYMBEIX COPTOB C
yyeToM OHONOrMYeCcKON POy BTOPUYHEIX
COeIUHEHUH U MeTabOJIUTOB).

Kasayock 651, YTO B €CTECTBEHHBIX 610~
1IeH03aX, JMIUIEeHHBIX CKOJIBKO-HUOYID SIB-
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Puc. 197. IlochenoBarens-
HOCTh (a3 pa3sBUTHA BCHBIKH
MACCOBOTO pPa3sMHOMKEHHs
HacekoMbIX (0o BopoHumosy,
1975):

I — Hayayo Berbiuky; 17 — npogpo-
ManbHas dasa; II]— spynTuBHas
dasa; IV — daza Kpusmca
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HEBIX aHTPOIIOTeHHBIX BO3NEWCTBUM, IUHA-
MHKa YUCIEHHOCTM HACEKOMBIX JOJIKHA
OBITH TOpa3no Gosiee CTAOWILHOM, YeM B ar-
poueHozax. OIHAaKO 3TOMY IONYLIEHMIO
IIPOTHBOPEYUT MAaCCOBOE Pa3MHOXEHUE (PU-
T0(aroB, KOTOpoe, HalIpUMep, B CUOGUPCKOM
Tajire IpHoGpeTaeT CTOJb Xe IPO3HBIN Xa-
paxTep, KakK JieCHBIe ITOXaphl. BripoyeM,
MHOTME HCCIeNOBaTeNX II0JaraloT, YTo
B3PHIBEI UMCJICHHOCTH XapaKTepHbI JIULIE



IUT HEMHOTHX BUIOB HACEKOMBIX U MUMEIOT COBEPLLEHHO MHYIO IIPUPOLY,
HEXENU OOBIUHBIE [TOMYIALMOHHbIE BOIHEL, OTMEYaeMble B arpOLIEHO3aX.

Haubonee cUIbHEI BCIIBIIIKY MacCOBOTO PAa3MHOXEHUST CHOMPCKOTro
wenkonpsna (Dendrolimus superans sibiricus Tshtur.). ITpeomonesast MolU-
HOCTB peryJIMpYOIIMX (aKTOpOB M Hapyllas TeM caMbIM IeHCTBUE CTaGu-
JIU3UPYIOIIUX MEXAaHU3MOB, BCIIBILLIKY MacCOBOIO Pa3MHOXEHMS STOTO
BHA CTAHOBSTCS KynLMMHauneﬁ IUTUTEJIBHOTO ITpoliecca, KOTOPEHIi ciara-
eTcsl U3 HeckonbKux ¢das (puc. 197).

B ucxomHo#t (hase Hauasa BCITBILIKH, WIK OETPECCHM YMCTIEHHOCTH BpelII/I—
TeJs, OHa ocTaercs 6ojiee Wi MeHee TIOCTOSHHOM WA [1pY OaroIIpHSITHOM
COYeTaHWH 5KOJIOTMYECKMX (DaKTOPOB BO3PaCTaeT B 2—3 pasa, Ho He 6ojee.

B ¢aze mompeMa, MMeHyeMoit TakKe MpoapoMaIbHOM (haszoif, YUCIeH-
HOCTB U IUIOTHOCTS TTOITY/IILMI IIPOJODKAXOT HApacTaTh, a COCTARISIOLLIVE
HX 0COOM OTIIMYAOTCS. OT HOPMATIBLHBIX O0JIee UHTEHCUBHBIM METab0oIU3-
MOM M ITOBBILIEHHON TBUTaTeIHOM aKTUBHOCTEIO. Paccessich Ha HOBbIe
TepPUTOPHH, OHU BCTYIIAIOT B KOHTAKT W B3aUMOJEHCTBYE C APYTHMH, pa-
Hee U30JIMPOBaHHBIMM IPYIIaMu. Bee 3To IpUBOIUT K pe3KOMY M3MEHe-
HUIO CTPYKTYPHI ITOITY/ISILINA, KOTOPBIE, BBIXOAS U3-I10J KOHTPOJISI 5KOJIO-
[MYeCcKUX (paxTopoB, 00J1aHat0T MOBBILIEHHAIMY BEDKMBAEMOCTBIO Y TEHE-
TIYECKUM TIOTeHLIMaIOM (puc. 198).

B spyntuBHOM, WM dase KYITbMUHAIIMYM BCIIBIIIKY, IPUIHMHSIEMBIHA
Bpell 0cOOeHHO 3HauuTeNeH. OToNSI KPOHKI IEPeBbEB, 0COOH BpeoUTENs

SKOJIOTHYECKHE
DakTopsl abHoTHYECKHE U BHOTHYECKHE Hggg’fﬁiﬁ%ﬁ'
IMHAMUKA He 3aBUCHMBIC M SABUCHMEIE | wye (MUrPALWS, | repersyeckie
J
YUCJIEHHOCTH OT IJIOTHOCTH KOHLEHTpALYS)
BrIxuBagMocThb HM3Kas MOBBILICHHAS BBICOKAS
BEICOKAN
ITnoTHOCT HHU3KAs TMOBBILIICHHAsT | (B MECTax KOH- O4CHb
LIEHTpaLIMM) BBICOKAS
Onpegensiio- s¢dexr addext
1ITHE MOMEH- - TPYTIIHL reTeposnca
THI (pa3oBeIx | Y Y N Y A
eHHE
NepexoxoB . i CEM X ;py””
<
S
CocrosiHue JenpecCHB- KCIIpec- BCITBILIKA
TIOXYTISILMK HOE CHMBHOE CTanHoe Da3MHOXEHHS
N et
bhk
Ansiomxms cMEE
01797133 \
JMHAMUKH
YHUCJIEHHOCTH

Puc. 198. Cxema B3auMogneilcTBUA (PAaKTOPOB JMHAMHKM YHMCIEHHOCTH NONYIAUMH
NIpH BCHBIUIKE MACCOBOI0 PasMHOMXeHMs HaceKoMmbIxX (o Poxkomy, 1981)
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HAUYMHAIOT KCIBITHIBATE ASGULIMT KOpMa, MUTPUPYIOT Ha HOBBIE TEPPUTO-
Py (B IIEPBYIO oYepeh CAMKH) U NP COXPaHEHUH BEICOKOM IUIOTHOCTH
TIOTTYJISIUMH B 3HAYUTETHHOHR CTEIISHU ITOBEPTaiOTCS SITU300TUAM.

Daza criajia, Wik XpU3Kca, HaCTyNaeT He MeHee Pe3Ko, YeM B3pBIB YKC-
JreHHocTH. TIporcxomuT MaccoBast THOEIb OCHAOTEHHBIX M OONBHBIX 0CO-
Oeii, 4yTo 00YCIORIMBAET PEIKOe MAJCHUE YUCTIEHHOCTH IOITYIALMM 1 BO3-
BpallleHHe UX IT01 KOHTPOJIb PETYIUPYIOLIMX SKOJOTUUECKUX (HaKTOPOB,
BIUIOTE JO HOBOM BCITBIIIIKU MACCOBOI'0O Pa3MHOXEHUS HaCEKOMBIX.

HACEKOMBbIE B ArPOLIEHO3E

BrionHe TTOHSTHO M €CTECTBEHHO, YTO GOPMUPOBAHUE arpapHoi 1u-
BWIM3aLMU HAYMHAIOCH C BEDKMIaHUS JIECOB U CTEIEH M He TOJIBKO IS
OCBOOOXOEHUS TEPPUTOPHIL MOK TIOCEBEI M IMTacTOMUIIA, He TOJNBKO I
yIO6peHN OTYYKI2eMBbIX 3eMeJb 30JI0H 1 NEeIIOM, HO M UL NlepeBoa
3KOCHCTEM B PEXUM MaKCUMATbHOM IIPOIYKUMM UTOMACCHI (YPOxKast).

BriocnencTBUM ITONOKEHME U3MEHIIOCH: Jeca HalleH TUIaHeThl CoKpa-
TUJIMCH 0O TIpeJeia, ¥ SKCTeHCUBHEIE (POPMBI CETLCKOTO XO3SUCTBa CMe-
HWIACHh UHTEHCUBHBIMU. [IJ151 BOCIIOJIHEHUSI BEUIECTB, BHIHOCUMBIX C IO~
Jiett rpu c6ope M YTUIIM3aUKMK YpOoXKasi, CTAIY ITPUMEHSTh YIOOpEeHYs, CHa-
yajia B OCHOBHOM OpraHWYecKue, 3aTeM MUHepaibHble. Hapacraromei
Jerpanaliuy 3eMesb TIPY 3eI€HOM PeBOITIOUMU ObUTH TIPOTUBOIOCTABIEHBL
COBPEMEHHBIE TEXHOJIOTMU — Pa3BUTUE XUMUU U CEIIBCKOXO3SIMCTBEHHOTO
MAIIMHOCTPOEHUS CONEHCTBOBANIO NEPEBOLY TPALULIMOHHEIX (hOpM 3eMile-
TI0JIb30BAHUS B CEIBCKOXO3AMCTBEHHOE [TPOU3BOIACTBO, UTO CTAIO OJHOMN
M3 OCHOBHBIX TIPUYMH 3arps3HeHUS G1uochephl.

Mexxy TeM HeraTUBHBIE TTOCIENCTBUS HaY9HO-TEXHUIECKON peBOITIO-
LMY ¥ BO3pAacTalolliee BHUMaHKE K ITpobieMaM 3KOJIOTHY OPHEHTUPOBATIH
arpapHbIil CEKTOpP KOHOMUKM Ha ITOMCK BO3MOXHBIX aIbTePHATUB U
CpencTB HoJiee palMOHATIBHOIO OTHOIUEHMS K [IPMPOIE, K ITOMBITKAM pery-
JIMpOBaTh IIPUPOIHLIE ITPOLECCH] ¥ CBSI3M B arpolieHo3ax. Ilpu aToM cie-
JIOB&JIO UMETH B BUIY, YTO IIPUPOAA paclionaraeT COOCTBEHHBIMY PETYIsI-
TOPaMU, YTO arpoLeHO3El He IBJIAIOTCS UCKYCCTBEHHO CO3MAHHAIMU KO-
CHCTEMaMU, B TIOJTHOM Mepe YIIPaBIsIEMBIMU YENTOBEKOM.

ArpoLIEHO3 — 3TO U3BITHIM VIS CENBCKOXO3AMCTBEHHOM SKCTLTYaTa-
LMK (PparMeHT SKOCUCTEMEI, CTPYKTYpPa ¥ CBOHCTBA KOTOPOIO OTIpE/Ies-
10T¢sI HaGOPOM M TeXHOJOTUAMY BO3LEIBIBAHUA U3OpaHHBIX KYJIBTYD, a
TaKOKe COXpaHEeHWeM B TOM WIM WHOW CTENSHU UCXOIHBIX 6MOTeOLeHOTH -
yecKUX cBA3eil. CyllecTBOBaHUE arpolieHO3a BOZMOXHO JMIUL MIPY BOC-
TTOJJHEHUH 3NEMEHTOB MUHEPATBHOTO IIUTAHWS, BRIHOCUMBIX U3 ITOUBLI
IIp¥ ¢BOpe ypoxKasi, ¥ IIPOBeNEHMH CIIEIMATBHEIX MEPOTIPUSTYIA, TIPOTHUBO-
JeHACTBYIOLINX ECTECTBEHHBIM PETYIATOPHBIM CBOMCTBAM SKOCHCTEMEI,
TIPOSIBIISTIOILMMCS B CYKIIECCHUAX, PACTIPOCTPAHEHUN GOJIe3HeH U COpHS-
KOB, BCITIBIIIKAX MacCOBOTO PasMHOXeHUs BpeauTeneit. OqHaxo Bosnep-
KMMCS OT HEBOJIBHOY aHAJIOIUHU C TTALIMEHTOM OTHEJICHH S MHTEHCUBHOM
TePAITUK, HYXIAXOIIMMCH B CPEICTBaX 00eCIIeUeHUS XU3HEAEATETEHOCTH
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1 MOJaBJIEHUU COOCTBEHHOI0 UMMYHUTETa MACCUBHBIMU J03aMI aHTHOU-
OTHKOB.

ZKenast pUOIM3UTHCS K TOHUMAHMIO ITPOGIEM CeNIbCKOX039CTBEHHO-
[0 IIPOM3BOICTBA M €I0 COOTBETCTBUSA SKOJIOTUYECKON PeaIbHOCTH HAILIMX
JHeH, HaITOMHUM, YTO IIPU UCIIONH30BAHUY ITEPBUYHOIO OPraHUYECKOro
BElIECTBA, CUHTE3UPOBAHHOTO PACTEHUAMMU, IPOUCXOIUT BO3BpALlIEHUE
XMMHWYECKUX 3IEMEHTOB B OOLUMHA KPYTOBOPOT BELIECTB, IPOU3BONMTCS
KOPM JUISI KOHCYMEHTOB pa3HOro TOpANKa, BBIIETSIOTCS METaGOIUTHI,
Npeo6pa3yIoTCs MHEPTHBIE Tejla IIPHUPOILI (TI0YBOOOPA30BAHME) U MHOTOE
npyroe.

Dutodary UCIOIB3YIOT PACTEHUS HertocpencTBeHHO. [Tpu 3T0M 3Hep-
'S, BOCTIPUHATAA UMU C ITUILEH, pacXooyeTcs Ha JbIXaHKe, obecrieueHue
MeTaboM3Ma U aKTUBHOCTH, YACTUYHO TEePSIETCS C BBIIENEHUIMI, YaCTHY -
HO UCITOJIB3YeTCs JUIsl HaKoIuleHus 6uoMaccel. durodary, B CBOIO oye-
pellb, IIOENAIOTCS XUIIHUKAMY U ITapa3uTaMy, KOTOPhIe PeaIU3YIOT TOJb-
KO YacTh BOCIIPHHSTOM SHEPIUH Ha HAKOIUIEHHE COOCTBEHHOM 6MOMACCHI.
[ToaToMy OHa TOJCKHA OBITH CYLIECTBEHHO MEHBIIIe, YeM GroMacca (pUTo-
(parop, a TeM Goee pacTeHUIA.

[MuiieBkle CBSI3M HACEKOMBIX C PACTEHMSIMU M IPYT C IPYTOM YacTo Ha-
CTOJIBKO CJIOXHBI ¥ MHOIOOOPAa3HEL, YTO He BCera IOANAIOTCS aHAIM3Y U
TpeBYIOT CrielMaIbHbIX MccieoBaHuMit. Hapsiny ¢ sHeprueit oT npoayLieH-
TOB K KOHCYMEHTAM IEPENAlTCs HEKOTOPHIE META00IMYECKY YCTOMUMBEIE
BElIECTBA, HAKATUTUBAIOLIUECS B OPraHU3MaX KOHCYMEHTOB BBICLIEO I10-
pszka. [Tpumep Takoro poja — 3 ¢GeKT GHOIOrMYECKOro HaKoIIeHUs
MEPCUCTEHTHBIX XJlopopraHuyeckux uHcektuunos (1T u ero mpous-
BOJHBIE), NOCTUTAIOLLINX B KOHEYHBIX 3BEHBSIX ITUILIEBOM LEMH 0COOEHHO
BBICOKMX KOHUEHTpaLmii. [[puMeHeHHbIe 11 YHUYTOXEHYS BpeIHbIX Ha-
CEKOMBIX MHCEKTHULIMIBI HEPEeIKO HaKaIUIMBAIOTCSA B OpraHM3MaxX HaceKo-
MOSIIHBIX IITUL U pEIO, a MHOLIA U UeJIOBEKa, ITUTAIOIIEToCc UMM.

CBou OCHOBHBIE TIOTPEGHOCTH B IMHULLE HACEKOMBIE YIOBIETBOPSIOT B
€CTeCTBEHHBIX OMOLIEHO3aX, He BOBIEYEHHBIX B AHTPOITOreHHOE KCITOJIB30-
BaHME. B IPOTUBHOM cliyyae OHM MOTIJIM OBl YHUYTOXUTE BCE ITOCEBEL.
Mexny TeM IJsI TMOBBIILEHUS YPOXAHHOCTH BEXYUIMX CEIhbCKOXO3MM-
CTBEHHBIX KYJIBTYD BIBOe TpebyeTcs 10-KpaTHOe yBeIHYeHEe pACXON0B
sHepruu. I103ToMy HE06XOIUMOCTD 3aLUUThI KYJIBTYPHBIX PACTEHMI OT
BPEIHBIX HACEKOMbIX OUEBUIHA.

B 11e110M HaceKoMbIe HEOOXOIMMBI YETOBEKY M He TOJIBKO KaK SIeEMeH-
THI [IPAPOMB], BEITIOJIHSIIOIIME MATO3aMETHYIO, HO HYXHYIO 11t 61ocheprl
paboTy, HO M KaK MCTOYHUKH ITUILEBBIX PECYPCOB LTS ITOTPEOITIONIUX UX
>KUBOTHBIX, a TAKKe HETIPEB30OMIEHHOTO 10 CBOMM KayeCTBaM ChIPhS, Kak
peryIsITophl YUCIEHHOCTU BpeIUTesIelt B arpoLieHO3aX U IIOCTOSIHHBIIH pe-
3epB reHOGOHIAa JUIA KYJIBTUBUPYEMBIX B IIPOMBILIUIEHHBIX MacILUTabax
BUIOB, KaK MOJEIbHbIC 00BEKTHI JIS1 HAOIONEHUI U SKCIIEPUMEHTOB.

IToaTOMY YMECTHO OCTAHOBUTECS Ha HEKOTOPBIX acIIeKTaX HerlpeaHa-
MEPEHHOTO BIMSIHUS OeSITeILHOCTH YeIOBeKa Ha MUP HaCEKOMBIX. DTU
BO3IEHCTBUS, WM AHTPOIIOT€HHbIe (DaKTOPhI, YACTO HApYILAIOT ecTe-
CTBEHHBII X0 pasBUTHSI GUOIIEHO30B. Y pOaHU3allKs, CBI3aHHAS C OTUYX-~
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JleH1eM 3eMeb ¥ KOHIEHTpaurell HaceneH s B ropolax, TpebyeT 1ocTo-
SIHHOTO CAHUTAPHO-3IMAEMHOJIOTHYECKOro Hal30Pa, a pa3sBUTUE COBpe~
MEHHBIX CPeICTB TPAHCIIOPTa U TOBAPOOOOPOTa MEXY Pa3HBIMU CTPAHAMM
CTaBMT HOBbIE NTpOGIeMbI Meper cnyxk6amMu KapaHTUMHa. Elle nMeroTes
TIPUMEPBI 3aB03a BPEIHBIX HACEKOMBIX Ha HOBbIE TEPPUTOPUH.

3HayNTEILHBIM BO3NEHCTBUAM ITOABEPraeTcs COCTaB [I0YBEHHbBIX Ha-
CEKOMBIX ITPH BOBIECYEHHMM 3EMENb B CEILCKOXO3AHCTBEHHOE IIPOH3BON -
¢TBO. Pacnalika 1 ocBoeHue LeMHEL B OpeHOYPreKUX CTENAX MPUBEIU
K Pe3KOMY COKpPalIeHUIO Y1CITa BUIOB, HO ITPU 3TOM M K CYLIIECTBEHHOMY
YBeJIMUYEHHUIO YMcia ocobeil B pacueTe Ha | M2 MaxoTHOIO rOpM30HTa
(tabm. 5, 6).

5. ViaMeHeHye COCTABA B TCIEHHOCTH HACEKOMbIX HPH PACHANKE HETHHHLIX 3eMelb
(no Beii-Buenxo, 1966)

TlieHwyHoe rone

TloxazaTem I L[CH]/XHHEIH CTeNb
Yucno BUOOB 312 135
Uz Hux:
UMKaqoBbLIE 35 12
KJIOTIB! 38 19
KYKH 93 39
NIeperroHYaToOKPbLIbIE 37 18
Yucno ocobelt Ha I M? 159 341
YUCcno NOMUHUPYIOIIMX BUIOB 38 19
O6uiee yMcIo BUIOB Ha | M2 106 332

- 6. VIamenenAe BHIOBOIO COCTABA HACEKOMBIX YIDH gacmmme NETHHAbIX 3eMeNs
(ro Beii-Buenko, 1966)

Yucno ocobeit Ha 1 M?

Bun
NeJHHHAas CTelb I TIISHMYHOE TTOJIC
3eNeHBI CMHHTYD 7,64 0,19
Crentoit Tapakas 2,83 0,03
Mypageit Haconosa 16,48 0,03
Xnebuas 6rmorka 0,05 1,03
Cepasi 3epHOBas COBKa 0,09 2,25
TMieHUYHBIR TpUIC 1,07 300,4

OcoGeHHO pe3Ko BO3pOCiTa YUCIEHHOCTH CepOd 36pHOBOM COBKMU
(Apamea sordida Bkh.) v muenmyHoro tpurica ( Haplothrips tritici Kurd.),
Torma Kak GesspelHble MypaBbM Lepfothorax nassonovi R. cTany UCKIO-
YUTENBEHO penkuMu. COKpaTHIach TAKKe YMCIEHHOCTh MapOKKCKOH ca-
panun ( Dociostaurus maroccanus Thub.) ¥ XyKOB-KpPaBYMKOB, JTULIVB-
LIMXCS TIPUBBIYHBIX MECTOOOUTAHWI Ha TTOCeBaxX ITIIEHWIIEL.

OcyuieHre HU3MHHBIX 60JI0T B benopyccuu 1 BOBlIeYeHHE METUOPH-~
POBaHHEIX 3eMeJlb B CEIbCKOX03MCTBEHHOE MTPOM3BOACTBO COIIPOBOXKIA-
JIOCh HapacTaHUeM YUCIeHHOCTH HOTOXBOCTOK Y IIPOBOJIOYHUKOB, OQHAKO
[IpY OPOLLIEHMM K OCBOCHUMU TIONYITYCTHIHE CpeHel! AZUY 5TH ITOYBOOOH~
TaloLIKe HaceKOMBIe, HaobopoT, craiu Gojiee peako BeTpeyathes (Tabi. 7).
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7. CpaBHeHHe COCTABA HACEKOMBIX B pa3Hbix Ononeno3ax (no Beit-Buenko, 1966)

[pynmsl HaCEKXOMBIX; IIyOHHA

2
TMOYBEHHOIO CJIOA, CM ucno ocoGeit Ha 1 m

Boaomo ITawns
Horoxsoctku, 0—10 1400 4200
[TpoBonounuku, 0—25 13,3 237
Mypasbu, 0—25 1890 157,6
Hony- Ilone, 3acesnnoe  Burnozpadnux
nycmoiHs XAONYAMHUKOM
[TepBuyHOGECKPBUIEIE, 20420 5440 880
0—100
B ToM yucie HOrOXBOCTKM 18960 3720 480
IMposonoynuku, 0—100 220 80 20
Mypageu, 0—100 3240 280 32080

CremyeT OTMETHTh, YTO KOpEeHHAs MeIYopals [IOAMEHHEIX 3eMeJlb Ha
fore Halley cTpadbl IIpuBeia K IMKBUIALMK 0YaroB MIepeeTHO! capaHyu
Y MECT BBIILTONA MATSIPUMHEIX KOMApOB.

Peskue u3MeHEHUs COCTaBa HACEKOMBIX IIPOMCXOIAT ITPU CBENEHUN
JIeCOB M TOcanKax jieca. MeHssl TUAPOJOTNIeCKUA peXuM U peruo-
HaJLHBIM KIMMAT, 5TU MEPOIIPUITUS BIEKYT 3a COOO0M I1yboKue Iepe-
CTpOMKM 6uoLeHO030B. Ha rmoceBax v macTOMILAX, CMEHUBLUMX JECHBIE
MacCHUBBI, BOBHUKAIOT OYary CapaH4yOBBIX M APYTUX KCePODUIBHBIX
BpenuTeNelt, Torna Kak TUIIMYHbIE 0OUTaTeNN Jleca BEIMUpaloT. Hepen-
KHe IIpH 3aCyXe JIECHbIE ITOXAphl OCNabISIOT JIEC ¥ 3TUM CIIOCOOCTBYIOT
Pa3MHOXEHUIO CUOMPCKOTO LIETKOIPSAIa U MHOTHAX CTBOJIOBBIX BPEIH -
TeJeH.

Harmnpotus, npoBeneHue Necorocanok Co3naeT YCIOBHYS, GIaronpusT-
HBIE U1 Me30(MUIBHBIX BUNOB, BKITIOUAsl BpeOUTEIe! pacIoNOXEeHHBIX
psinoM catoB U roneil. Co3naHue MoJe3alUTHBIX JIECHBIX T10JI0C IIPU BCeX
O0YEBUIHBIX JOCTOMHCTBAX 3TOTO MEPOIIPUATUS COLEMCTBOBAIO Pa3MHO-
>KEHUIO recceHcKol (Mayetiola destructor Say.) v wuBenckoit ( Oscinella frit
L.) MyX, BpenHoit uepenawku (Eurygaster integriceps Put.) v Ipyrux Bu-
JIOB, OOHAPYKUBLIUX OJIarOIIPUSATHBIE IS ceOs MECTa 3MMOBOK U IOIIOJ-
HUTEJILHOTO ITUTaHU. '

YpesMepHag HaCBIILIEHHOCTh CEBOOOOPOTOB 3€PHOBLIMU 31aKOBBIMU
KYJIETYpaMU TIPUBOAUT K CHIIBHOMY Pa3sMHOXEHUIO IMIIEHNYHOT'O 1IBETOY-
HOTro Kiella (BbI3bIBAET MaCCOBYIO ITYCTOKOIOCOCTDh TBEPABIX IILIEHMUII)
WIN XIeOHOMN XyKemaubl (Zabrus tenebrioides Goeze.). Bce 3T BIUSHUA
BIIOJIHE ITPOrHO3UPYEMBI M He JOJDKHEBI OBITh HEOXKUIAHHBIMU IS CITYKObI
3aLLUATEL PACTEHUWIA.

He xacasich apyrux acrieKToB IpeoOpa3yrolieil NesTeIbHOCTH YeI0Be-
Ka, pACCMOTpPYM €r0 YCUIVSI, HallpaBIeHHbIe Ha 3aLUTY PaCTEHWII OT Bpe-
UTeNel.

K onHomy U3 HanGomnee OeCTBEHHBIX M LIMPOKO MPaKTUKYEMBIX CIIO-
COBOB OrpaHMYCHIUS YHMCIEHHOCTY U BDEIOHOCHOCTH HaCEKOMBIX OTHOCUT-
CL AaTPOTEXHUYECKHUHN MeTo  3aMTh pacteHuit. Hanpumep,

287



BBeJICHUE ceBOOGOPOTOB COKPAILIAET YMCIEHHOCTh CITELMPHIECKIX BPeIU-
TeJIelt, MPIYPOYEHHBIX K ONpeIeIeHHBIM KYJIbTypaM, a 00€33apaxnBaH1e
U O3/IOPOBJIEHKE CEMEHHOTO U MIOCaOYHOr0 MaTepHrala ryGUTeIbHO UL
OBUTAIONIMX B CEMEHAX Y Ha CAKEHLIAX U PACIIPOCTPAHSIOIIMXCS BMECTe C
HUMMU 36PHOBOK, HEMATON, KiTelliet 1 uToBoK. CobIofeH1e onpee/ieH-
HBIX HOPM BBICEBA, CITOCOOOB [TOCceBa U 06pabOTKHM ITOYBH — 3(P@PEKTUB-
HOE CPeICTBO 3aILUTHI OT ITOUBOODUTAIOLIMX HACEKOMBIX Y BpelMTeIei U3
JIPYTUX TPYITI XKUBOTHBIX. CylIECTBEHHOE 3HAUEHWE UMEET TakXKe YHHY-
TOXEHUE COPHAKOB U BHECEHWE YIOOPEHHUH.

ConeMcTBYd pasBUTHIO KYJBTYPHBIX PACTEHUI W TTOBBILIEHUIO UX YC~
TOWYMBOCTH, BCE YKa3aHHbIE CPEICTBA II03BOJIAIOT COKPATUTL ITPHMEHE-
HUe JpYTMX CII0COGO0B 3allUThl pACTEHUH MU IOJIHOCTBIO OTKA3aThCsl OT
HUX, HO BCe JIEJIO B TOM, YTOGB! IIPABUILHO IIPUMEHATH X Ha NPaKTUKE.
B yacTHOCTH, CTpeMJIeHHe TTONYYUTh MaKCHMaILHBIN ypoxal 0e3 yuera
Hay4HO O60CHOBAaHHbIX CEBOOOOPOTOB OCNIAO/IAET YCTOMYMBOCTD pacTe-
HUI, Hepeaxo IIPOBOLMPYET MacCOBOE Pa3MHOXEHKE BpeuTeNel 1 Ipy-
BOJUT K IIPOTHBOTIONOXKHOMY pe3ybTaTy. BMecTe ¢ TeM arpoTeXHuJec-
KUt METOJ MMEeT XOpOUIYe NEPCIIEKTUBEL UL JAIBHENILETO COBEPLIEH-
CTBOBAHMS B COYETAHUU ¢ MUHMMAIBHOMK 00paboTKOU IMOYBEL M CeJIEKLIM -
el YCTOMYMBEIX COpTOB. HampaBieHHBI! Ha CO3[JaHMe CPENCTBAMH
ATpOTEXHUKHU YCJIOBUM, HEONIArONPUATHLIX U CYLIECTBOBAHUS, pas-
MHOXEHMS ¥ pacCe/IeHN BpeIuTenel, OH COIyTCTBYeT UHIYCTPUATBHBIM
TEXHOJOTHUAM BO3IETBIBAHUS CENIBCKOX03SACTBEHHBIX KYILTYD M SBJISI-
€TCS HeM3MEHHBIM UX 3JIEMEHTOM.

OIHAaKO M3 BCeX CPeNCTB IPOTUBONCHCTBUA BPEOUTEISAM JUIUPYET
CPaBHMTENILHO IIPOCTON M HATIISIAHBIA X UM MY ECKHU K MeTO I 3a-
LLMTHI pacTeHnii. [Ipeanonaras MCIIOIb30BAHUE BEICOKOTOKCUYHBIX TTEC-
TULMIOB, OH BechbMa 3(p(MEKTUBEH B IIPOQWIAKTUKE IIOBPEXKASHUHN (TIpo-
TPaBTMBaHME CEMSH, BHECEHWE IECTULIMIOB B [T0YBY I1pU II0CEBE, paHHe-
BeCEHHYE U MIPeIBCXOLOBLIE 00pabOTKY) U IS UCTPEGIEHUS BpeIUTeNed
TP MX MaCCOBOM PasMHOXEHUM U PacCeleHUU.

Jo 1940 r. B mpaxTHKe 3alLUTHI PACTEHU I HCIIONB30BAIY I1aBHLIM
06pa3oM HeOpraHuYecKue coeIrHeHUs (IIPOU3BOIHbIE MBILUESKA, CEPBL,
MeNM U T. I1.) ¥ UHCEKTULIM/E PACTUTETLHOIO IIPOUCXOXAEHUS (TUpeT-
POMABI, HUKOTUH U Ap.). B 1940 r. 6BLT CMHTE3UPOBaH XJIOpOpraHuyec-
kuit nectunun JAT (muxnopandeHUNTpUxaIopaTaH). PeaynsTaTsl Mac-
COBOTO IIPMMEHEHMS 3TOT0 NpeliapaTta AaBali OCHOBaHUE IIpenrioaraTs,
YTO BCE MIPOGIEMBI 3allIMThI PACTEHUMI B CKOPOM BpeMeHHU OYIyT pelleHbl,
a GmoKafle 3a0a9y OTpaHUIMBAIMCE OITpeieIeHMEM TOIBKO HOPM pac-
XOa U pa3yMHBIX CPOKOB UCIIOJIB30BaHUSA 3TOr0O 4yIONeHCTBEHHOTO
cpenctea. OnHako B 1948 r. 0OHapYXIIOCHh pa3BUTHE YCTONYUBOCTU
KOMHaTHBIX MyX K JIJIT, a x 1975 r. 65110 3aperucTpMpoBaHo 365 BUIOB
HACeKOMBIX, YTPaTUBIUUX YYBCTBUTEILHOCTH K 9TOMY IIpernapary. Bonee
TOTO, CUCTEMATUYECKH MCIIOJb3YeMbl [N MOoAaBIeHUs IOIIYJISUUii
IpefiapaT BCKOpe YTPaTlI CBOK 3¢ GeKTHBHOCTL B OTHOLUIEHUY MHOIMX
BpeIUTENEN M CTUMYIMPOBAA UX MACCOBOE PA3MHOXEHUE, YHUUTOXUB
3HTOMO(ATOB.
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B nocnieiHee BpeMs CUHTE3MPOBAHBL TIECTULIMIBL C OPeIEIEHHOM 13-
B pPaTeIbHOCTHIO NSUCTBUS U CO CJIaG0# TOKCUYHOCTBIO B OTHOLIEHMH
TETUIOKPOBHBIX XXUBOTHBIX. BMecTe ¢ TeM TIpoGpEeTEHHBIN paHee OIbIT
COZIEUCTBOBAN BO30GHOBIIEHHIO IIOMCKOB HOBBIX CPEJICTB 3aIllMThI pacTe-
HUIA.

PaspuTre SHIOKPHHOIOTUN HACEKOMbIX IPENOCTABUIIO B PACTIOPSDKE-
HYe 3aLUMTHI PACTEHUH XUMUYECKHA UAEHTUMDUIIUPOBAHHbIE TOPMOHBI, MH-
TUOUTOPEHI OBMOCHUHTE3a XUTUHA, aHTATOHUCTE! M HHTM6UTOPE! MeTaGoH3-
Ma, PeryJIATOphl pOCTa M aTTPaKTAHTEL.

bruonornyeckxu i MeTo X 3alUTHI paCTeHUIl OCHOBBIBAETCS
Ha WCIIONB30BAHUM IIPUPOAHBIX PETYIATOPOB YUCIEHHOCTH BpeIuTesei, B
PONX KOTOPBIX BBICTYITAIOT APYIKe OPTaHU3MBI U IPOU3BOIUMEE MU
GMOJIOTMYECKY aKTUBHBIE BelleCTBA. BHOIOINYECKMIT METO OTITIMYAETCS]
JOJIrOBPEMEHHOCTBIO NeCTBUS. Ero s deKTh! MpostBIIToTes yepes MHO-
THe JHU, HeleIM U MeCSALbl, HO COXpaHsIoTca rogaMul. HampuMep, 3ase-
seHHble B 1889 T. 3 ABcTpanuu 514 ocoGeit 60xbeit koposku (Rodolia
cardinalis Muls.) fany Hayao MHOTOYMCIIEHHBIM TONYIALIUAM, O CUX
TIOp PEryIMpYIOLIMM YHUCIEHHOCTD JXKenob4yatoro yepBela Iceria purchasi
Mask. Ha IMTPYCOBBIX TUTaHTALMSX IuTaTa KanugopHus.

HcrionsaopaHue cpelcTB 61OMETOIa KaK ONHOTO M3 HauGoee 1as -
IMX GMOLIEHO3BI 3ALLUTHBIX MEPOTIPHATUI TPEOYET BCECTOPOHHETO 3KO-
JIOTMYECKOro 060CHOBaHUA. 10 CUX ITOp HEBOIMOXHO B IOJHOM Mepe olle-
HUTB YIUEPO, HARHOCHMBIA Grochepe CUCTEMaTUYECKUM IIPUMEHEHIEM TTe-
CTULMIOB. OUeBUIHO, PpacyYeThl TAKOTO pojia ele GOoJblie BLIIBILTY Ghl
IIpEMMYILECTBA OMOMETONA.

B HacTosmIee BpeMsi NepcreKTMBHAM HTeTpUpOBaH Hasl 3a-
UMTa pacTeHH# OT BpeauTesell, KoTopast IIpeAonaraeT UCIob-
30BaHUeE IIECTULIMAOB TOJIBKO B Clly4ae, KOTia YUCICHHOCTh BpeIUTeNei,
BBIXOJS 32 IpeNieNbl A€ ACTBUSA OHOTIOTMUECKUX PEryISTOPOB, MOXET ITpe-
B30MTH 3KOHOMMYECKUE [TIOPOTH BPEIXOHOCHOCTH. Peanusalius a1oro moji-
XO[1a CONpSDKEHa ¢ HEOBXOAMMOCTHIO OMPeIeTeHIs TTIOPOroB BPeJOHOCHOC-
TH, TO €CTh CUTYALMM, KO IIperioNaraeMplif yiiepo oT BpeuTeNneit oKa-
3bIBACTCS MEHBILMM, YEM 3aTPAThI Ha NIPOBEIEHME 3aUIUTHBIX MEPOTIPHS-
TUH.

B BoCIIpOM3BOACTBE MOMYISLIUIA [TONABNSIONIEE GONBIIAHCTRO BPeIU-
TeJIed CeNbCKOXO3ANCTBEHHBIX KYJIbTYp CJIEAYIOT F-CTPATerHH, TO eCTh
NPOU3BOJAT MHOIOYMCIEHHEIX IIOTOMKOB, CITOCOOHBIX B KpPAaTKKe CPOKH
34CeNIUTH U TIOBPEAUTHL HALUM ITOCEBB!. [IJISk OrpaHYeH I UX YHCIIEHHOCTH
M BpeIOHOCHOCTY OOBIYHO NONb3YIOTCS UHCEKTUIIMIAMH, NEHCTBYIOLAMM
OBICTPO U 9GO (HEKTUBHO.

DKOHOMUYECKAs LEeCO06Pa3HOCTD IIPOBOAUMBIX 3ALIMTHAIX MEPOII-
PUATHA, Ka3alxoch Obl, O4EBHUIHA — JUIAHUPYEMBIA YpOXait COXpaAHEH OT
BpenuTesel, HO 9KOJOTMYECKUE Pe3yILTATE TAKHUX MEPOIIPHATHIN BEI3bI-
BalOT COMHEHUS. ITOMUMO 3arpsI3HEHUS CPEIBl arpoLeH03a IHOBUTEIMU
TIECTHIUIAMU MBI IIEPEBOIUM COCTOAHUE TTONYIIILIMI BpeAUTe el Ha Te
(aspl MX IUMHAMUKY YWCTIEHHOCTH, KOTOPbIE COOTBETCTBYIOT HAYATLHOMY
POCTY YMCIIEHHOCTH, TO ECTh TOMY OTPe3KY S-00pa3Hoil TorucTuIecKoi

289



KPUBO, KOTOpAast AeMOHCTPUPYeT FeOMETPUYECKYIO IPOrpecCcUio pas-
MHOXeHUsI. UHBIMU CJIOBAMU, TIPOBESHHbIE MEPOITPUATHS HapyLIalOT
eCTECTBEHHBIN X0 BOCIIPOM3BOJCTBA X CTAOWIM3aLUM YHCJIEHHOCTH 10~
NyIAUMHA 6113 ecTeCTBEHHOTO TIpefeia — ypoBHA K. C 3KOJIOrMYecKux
TIO3YLMIA BCE 5TO PABHOZHAYHO OGHOBIEHUIO KOM(OPTHEIX cpefl o6uTa-
HUS C COKpAIllEHHBIM YUCJIOM CTOJb XK€ UYBCTBUTEIBHBIX K UHCEKTULIM -
aM XMUIHUKOB, NTapa3sUTOB M KOHKYPEHTOB U CTUMYJISALUMU pa3MHOXe-
HUA. B 3TUX yCIOBUSAX NPY COMPOTUBIEHUU Cpe/bl, 6JIM3KOM K 9KOJIOTH -
YeCKOMY BaKyyMy, pealu3yeTcsl KOJIOCCaIbHEIH MTOTEHIMANl pAa3MHOXE-
HUS F-CTPaTHOTOB. BO3HMKaeT HeOGXOIMMOCTh IIOBTOPHBIX 00paboTOK, a
pa3BUBAIOILIASICS TTPYU 3TOM PE3UCTEHTHOCTH K YK€ MCII0Nb30BaHHBIM MH-
CeKTULIMIAM TpebyeT IOCTOSHHOro OGHOBICHUS MX accopTiMmeHTa. He-
CKOJIBKO JECATWIETHI Ha3a B THTaHTCKUX IUIOJOBBIX Callax lora Haluen
CTpaHbI IIPOBOIVIIM J0 15 06pabOoTOK MECTULMAAMY 32 CE30H; B HUX He
OBUI0 HY BpeIUTeNIel, HU TIOJIe3HbIX HACEKOMBIX, HU JIaXe Be3IeCyLIMX
BOPOGKEB, HO MPOIYKIMS BbI3bIBAa 0GOCHOBAHHBIE OTIACEHMS aJl/Iepro-
JIOTOB Y TUTUEHUCTOB.

OueBUIHO, UTO NIEPBUYHOE OCBOSHME HOBBIX CpeJl OOMTaHUS, HOBBIX
ANATITUBHBIX 30H OOHAPYKUBAET IIPeVMYLIECTBa r-CTPaTMOTOB, CII0CO0-
HEBIX K GBICTPOMY HapalllMBaHUIO UMCIEHHOCTH B OTIMYME OT MEHEe IUIO-
JIOBUTBIX, HO 60JIee KOHKYPEHTOCITOCOGHBIX K-CTpaTUOTOB. MeXy TeM
npeuMyLiecTBa K-CTpaTMOTOB BBIABISIOTCA B OCBOSHHBIX Cpelax UM Me-
Hee IIPUTOMHBIX VTS CYLIECTBOBaHMS. 30€Ch OHM ITOCTETNIEHHO BBITECHSIOT
MeHee KOHKYPEHTOCIIOCOBHBIX 7-CTpaTuoToB. He ciyyaiiHo B MHOrONIeT-
HUX IDJIOJOBBIX Cajax ¥ Ha ArogHUKAaX IIpeobiajaioT LIBETOENbl U ApYyrue
BUJIbI BpeUTENEl, TOTOMKY KOTOPBIX HEPEIKO U30EraloT He TOJIBKO Iapa-
3UTOB M XMIIIHUKOB, HO ¥ HHCEKTUUHIOB. ONHAKO B YCIOBUSIX CEBOOOO-
poTa, ITPH eXeTrOMHOM CMEHe KyJIbTYp, Cpely BpeauTelel npeobianaror
TUIOZIOBUTHIE, HO MeHee 3allMIIeHHbIE (DOPMBI, CIIOCOOHbIE BBICTPO BOCCTA-
HaBJIMBATh CBOIO WM CIIEHHOCTb.

Ewie oMH acrieKT o6CyXaaeMoii 30ech MpobiaeMbl 00HAPYXUBAETCS
B CJIEIYIOILIEM COIIOCTABJIEHMM: HECMOTPS Ha UCKIIIOUUTETIBHYIO ITPO-
XOPIMBOCTh GUTO(DAroB U CBOUCTBEHHYIO MX IOIYJIAUUAM CIIOCO6-
HOCTb K POCTY, OHM HE YHMYTOXAIOT [IOJJHOCTLIO CYLIECTBYIOLIHE B
NpUpOIe BUABI PACTEHUM, KOTOPbIE YCIIELIHO MPOTHBOCTOAT Hallle-
CTBHUIO BpeqUTENeH.

HamoMHuM, 4TO IIpOBedeHHBIN B ITOCIEIHUE NJECATUIETUS aHaIU3
BO3MOXHEIX (DAKTOPOB YCTOMYMBOCTU PACTEHUI B KOHTEKCTE [TpobIIeM
COTIPSCKEHHOM 3BOIOUMM ¢ puTodharaMu NpuBIeK BHUMaHYeE UCCIIen0-
BaTelell K pa3HoO6pasHENIIUM BTOPUYHBIM COEMUHEHUIM U METabOoIU -
TaM. DTU COeIUHEHUS, CHHTE3UPYEMBbIE PACTEHUSIMU, UCTIONHSIOT POJIb
MULIEBLIX ATTPAKTAHTOB M CTUMYJISTHTOB MU XK€ IIUMLIEBBIX perieJIIeH -
TOB U JE€TEPEHTOB JUISI MHOTMX HaceKOMBIX. [l caMux Xe pacTeHUHA
OHU He CTOJIb HEOOXOIMMBI, KaK IIepBUYHbIE COEMUHEHMS, BKII0YaeMble
B OCHOBHOM MeTaGOJNM3M YIJIEBOIOB, XUPOB U 6enxoB. MHOXeCTBO
NIPUMEPOB TaKOI'O POJa CBUIETENBLCTBYET O 3HAUYCHUM alKaJIOMIOB,
(pT1aBOHOUIOB, TITMKO3UIOB, TEPIIEHOUAOB U JPYTUX BTOPUUHBIX CO-
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CIMHEHHWH B caMo3alliuTe pacTeHu# oT purodaros. He ceszaHHbIe ¢
NEePBUYHBIM MeTabOIU3MOM, BCE BTU COCNMHEHUS 06HAPYKUBAIOT B
CUITY J€3UHTErPallMOHHON U3MEHYMBOCTY UCKITIOUUTENILHOE PA3HOOG-
pasye, obpeTaroniee MpUCocobUTETBHBLI CMBIC He B caMoobecreye-
HUX pacTeHM S, a JIMITh BO B3AHMOOTHOLUEHHUAX ero ¢ ¢putodarom. He-
KOTOPBIE U3 3TUX COEAMHEHUH, IPE0OpPa30OBaHHEIE B CYYalHBIX U He
KOHTPOJIMPYEMBIX OTOOPOM MYTalUsIX U PeKOMOUHALMSX, MOTI'YT CTOMb
Xe CIIyYalHO COKPATUTH NMULIEBYIO MIPUBIEKATEIbHOCTD PACTEHUIL WIK
JTMUWIMTH UX ee. Takue pacTeHus BXOAST B HOBYIO aJalTUBHYIO 30HY,
JMUIEHHYIO IIPUBBIYHBIX PUTO(ArOB, HO JIULIL HA HEKOTOpoe BpeMs. B
OTBET Ha (popMypylolrecs HUHOIOTHYECKIE Gaphephl pacTeHU Ha-
CEeKOMBIe-pUTO(DAarn MOIYT, B CBOIO OUepelib, IIONBEPIHYTLCHA OT6ODY,
BBIHOCSILIEMY PEKOMOMHAHTOB ¥ MyTaHTOB B HOBYIO aJlalTTUBHYIO 30HY
BCJIE]] 32 pacTeHUeM. 31eCh B OTCYTCTBUEC KOHKYPEHTOB OHU CBOGOJHO
TIUTAIOTCSA Y IIPOU3BOIAT IIOTOMKOB.

Taxum 06pa3oM, CONMPSLKEHHOCT SBONIOLUH € BEIPaGaTHIBAIOIIMMU
Pa3HOI0 pola NPOTHBOACHCTBUSA PACTEHUAMM — BaXHBIA PaKkTop THUHA-
MUKU YHCTEHHOCTH NOTLYNAUH GUTOdharoBs, orocpeayeMblil TAKUMUY 37€-
MEHTaMU UX CTPYKTYPBI, KaK JIOTUMOPGhU3M, ITPOSIBISTIOLMACS B BEIGOpE
€e WICHaMH pa3HbIX CTpaTeruil BOCIIPOM3BOACTBA. 3HAUEHME JAHHOMN KOH-
CTaTalMu TeM GoJiee OTIpeeNIeHHO, YTO MHOTHE HACEKOMBIE UCITOB3YIOT B
KayecTBe COOCTBEHHBIX TOPMOHOB Y ()epOMOHOB 3aMMCTBYeMbIe U3 pacTe-
HUM CTEPOUIBI U IPYTHE COENMHEHMS.

Hrak, nposenenHas nubdepeHumanus GpakTopoB INHAMYUKY YUC-
JIEHHOCTH U CTPATEr# BOCIIPOM3BOICTBA MOMYIALMY PUTOGAroB IIpH-
06peTaeT pyKOBOAALIYIO POJIb B ONpeNeeHUY O6IUX (HAMEPEHHO aK-
LEHTHPYEMBIX 3/I€CH) TIOAXONO0B K 3aLUTE OT BPEAUTEIEH CeTbCKOX03siA~
CTBEHHBIX KYIbTYP, OCOOEHHO NPU MHIYCTPHATBHBIX TEXHONLOTHUSX UX
BO3[e/IbIBAHMS. BhieleHHbIE 9IEMEHTB] F~-CTPaTery OPHEHTUPYIOT 3a-
LIATHBIE MEPONIPUATHSA Ha PEryIsUnI0 YUCISHHOCTH ITONYIILUUN [o-
CPEICTBOM YCHIEHMS HECTIEUMPHUIECKUX HaKTOPOB CMEPTHOCTH ITPOTUB
IITIONOBUTHIX, HO MATO3AIMMIIEHHBIX /-CTpaTUOTOB. HecreumdpuaHocTs
TaKOrO poJia BO3AEHCTBUIA IIPOSBIISIETCS B ONHO3HAYHOCTH pe3y/bTara —

TUGe WIEHOB ITOMYJIALIMM BHE 3aBUCUMOCTH OT BBI3BIBAIOIIMX €€ IIpU-
yrH. MeXIy TeM BBIIENeHHbIE SIEMEHTBI K-CTpaTerti OpUEHTUPYIOT Ha
PEryJvpyiomue BIUSHUSA Yepes IOCPENCTBO ClIeLUbUIHBIX GaKTOpOB
POXIAEMOCTH IIPU y4yeTe BaxHeH1Ied poJiu BTOPUYHBIX COeTHHEHUN U
MeTaboJIUTOB pacTeHUit. Benp MMeHHO poXnaeMocThb KaK ciiaboe 3BeHO
CTPaTerMH BOCIIPOU3BOACTBA XOPOILIO 3allIMIISHHBIX, HO MAIOILIOJOBU -
ThIX K-CTpPaTHOTOB IIpeaNoNaraeT peryaaliio UX YUCIEHHOCTH ¢ TIOMO-
IIBIO CHEMPUYUHBIX IO CBOEH NPUPOE HOBBIX CPEICTB 3aILUTHL pacTe-
HUM U CeNEKIMU COPTOB Ha YCTOMYUBOCTE. CrielMDUIHOCTS TOPMOHOB 1
($HepOMOHOB, IIPUBJIEYSHHOr0 ITAPTHEPA IO BOCIIPOU3BOLCTBY HITH XK€ 13-
OpaHHOIo KOPMOBOI'O PACTEHUS OIIPENeJIeT PEATUIALIMIO POKIAEMOCTH
U ee YpOBEHb.

Crenyet, ofIHaKO, UMeTh B BUITY, YTO CYLUECTBYIOLIAS ITPaKTHKA CelleK-
UMOHHBIX paboT OOBIYHO OPUEHTHPYETCS Ha TTapaMeTphl OCHOBHOIO MeTa-
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0oNM3Ma pacTeHMit, UTHOPYPYS (B JIy4llIeM CIIydae) BTOPUYHBIE COEAUHE-
HYSI, TIPOM3BOIMMBIE UMY MTOITYTHO. ['0opa3no yallle celleKLMoHep CTpEMUT-
¢S BOOOIIIe M30aBUTh CO3NABAEMBII COPT OT Pa3HOIO POAA «HEHYXKHbLIX U
BPEIHEBIX ITPUMECeil» — aTKaTOMIOB, IIUKO3UIOB, IyOUIBHBIX BELIECTB U
IPYTUX BTOPUYHEIX COSOMHEHUN, IIPUIAOLIUX PACTEHUIO HE TOJILKO He-
CTaHJAPTHBI BKYC, HO Y IIPUPOIHYIO 3ALLUILIEHHOCTh OT pUTO(aros. 1o
JIUIIL OfHA CTOPOHA IPOo0JIeM COBPEMEHHOM CeIeKLMU, pyrast, 10 CHX I10p
He IIpUBJIEKIIast NOJDKHOTO BHUMaHMS, — BO3pacTarolas 6€3BKYCHOCTh
TIPOM3BOJMMBIX B CEIBCKOM XO35IHCTBE MTPOLYKTOB, BLIHYXAAOLAs UX
MOTpeOUTENEN HCIOb30BaTh BCEBO3MOXHEBIE [THILEBbIE JOOaBKHU, IIPIHOC-
TH U [IPUIIPABEI, & TAIOKE TPAIULUMOHHBIE CPEICTBA HADOIHON MEAULIMHEL,
OCHOBaHHBIE Ha UCIIOJB30BaHUU OOraThIX BTOPUYHBIMUA COEIUHEHUIMU
3aITI0BEIHBIX JIEKAPCTBEHHBIX TPAB.

Co3spaBaeMble HAMY COPTa MPEHII0JIaraloT HElpeMEHHOE BKIIIOYEHUE
B TEXHOJOTHHU MX BO3MENEIBAaHMSI pa3HOI0 poJia 3alIUTHEIX MEPOIIPUS -
THH ¥ cpelcTB. Bonpexu gexapalidaM 0 BO3MOXHOCTY HCKITIOUEHUS
WJTH PE3KOT0 OIPaHUYEHUS CPENCTB XUMMUYECKON 3alIUThI KYJIbTYp UH-
TEHCHUBHOI'O TUITA PEaIbHOCTE CEbCKOXO03SIHCTBEHHOIO IIPOU3BOACTBA
Bce ellle JajleKa OT UX MTPaKTUYeCKOro BOILIOILEHUS. B To e BpeMst HeT
HUKAaKUX OIpaBIaHU TEXHOJIOTUAM, BKIIOYAIOUIUM IIIaHOBEIE 0Opa-
GOTKH NECTULIMIAMU HE3aBUCUMO OT HAJIMUUS U YUCIIEHHOCTH BpeauUTe-
neit. [TpoduakTyeckue, a TOUHee, YIIpeXIaloliye yaapsl [10 arpoue-
HO3aM IpOTUBOpPEYAT 3IPaBOMY CMBICITY U 0 CUX TIOp HE pealM30BaH-
HBIM ITOJIOKEHUSIM COOTBETCTBYIOLIETO 3aKOHOAaTeILCTBA 10 3allUTe
pacTeHuiA.

IIporpecc B pa3paboTKe HOBBIX NIECTULMIOB OUEBUIEH, U TEMIIBI €I0
HApacTaloT, Pa3BUBAIOTCA TEHACHLMU K COMVDKEHUIO XMMUYECKUX TIperia-
PATOB ¢ GMOIOTUYECKUMMU IO CITELM(MUYHOCTH JeHCTBUS U MaJIOM TOKCHUY-
HOCTH ISl TETUIOKpOBHBIX. Ho nerpanaiyst MprpoIHbIX SKOCUCTEM H3-32
TIECTULMTHOM Harpy3Ky IIPOUCXOMUT OBICTpee. YXKe Haspesia HacTOsITe b~
Hasl HEOOXOMUMOCTh Pe3KO COKPaTUTh IIPUMEHEHUE ITECTULIUIOB U He-
YKOCHUTENIFHO COOJIIONATh BCE perlaMeHThl X ITpuMeHeHUs1. CoBeplIeH-
CTBOBaHUE TIperapaTUBHLIX (OPM, a TakOKe CO3aHKe arperaToB [UIs MaJIo-
0OBEMHOTO Y YIETPAMATO00hEMHOTO OIIPHICKMBAHMS 3alUMILIAEMBIX pacTe-
HUU TI03BOJIFIOT YX€ ceidyac COKpaTUTh IMECTULMIHYIO Harpy3kKy B
JIeCSITKU U COTHU pas.

ITpuBeneHHbIE CYXAEHUS CIENYIOT U3 TIPU3HAHUSI COBPEMEHHOM KOH-
LIETTLIY COTIPSDKEHHOM 3BOTIOLMY pacTeHi U puTodaros, OMYIMBLIEN
ocoboe pa3puTHe B 70-¢ rogsl. B HacTosILee BpeMs OHA IIOCTETIEHHO 3ac-
JIoHsIeTCs HoJiee OOILMMU SKOJIOIrMYECKUMU IIPENCTaBIEHUSAMU, OTBOISI-
LLIMMH COIIPSDKEHHBIM IIpe0Opa30BaHUAM POJIb OQHOTO U3 BAPUAHTOB. DTU
o6uIMe NpeicTaBIeHUs IPUMBIEKAIOT BHUMAaHKE K IPOCTPaHCTBEHHOM 1
BPEMEHHOU U3MEHYUBOCTH CBOMCTB pacTeHU I, Ha (PpOHEe KOTOpOif peann-
3YIOTCS B3aUMOJIEHCTBHUSA € IIOTPEOUTEIISIMU U TTapTHEPaMU ITO SBOJIIOLIUU B
paMKax 3KOCHCTEM U COOOIIECTB. 3AeCh ITPEIMETOM aHAIN3a MOTYT CIIy-
KUTh UHIVNBULYAbHBIE, TIOITYJIILIMOHHbIE, BUNOBEIE U LIEHOTUYECKUE Pe-
akuu purodaroB Ha U3AMEHYUBOCTH CBOMCTB pacTeHUN-X035€B, U3MEH-
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YHUBOCTb, OOBACHAIOULYIO «I1apafloKC 3eJIEHOM! TUTAHETbI», CYTh KOTOPOro B
TOM, UTO MUP OCTaeTCH 3eJIeHBIM, HECMOTPS Ha HAJIMYME K MacIITadp! J1o-
TpebHocTel pruTodaros.

PacTenus, He ABMISSCH MHEPTHBIM U TOMOTEHHBIM KOPMOBBIM Cy6CTpa-
TOM, TIPOTUBOCTOSIT HALIECTBHIO GUTOMATOB B CHITY CBOEH M3MEHUYNBOCTH.
[eTeporeHHOCTS PACTUTENEHBIX HHIMBUIOB BO BpEMEHU U B ITPOCTPAHCTRE
IIPEISITCTBYET PasBUTHIO OOLIMX afarTauuit y purodaros, NpuyeM Baphy-
POBaHKME CBOMCTB JAXe OTHENBHBIX YacTel paCTeHHUs COIIOCTABKMO C Mac-
wtabaMu BapyalUy B Ipefenax Bcei nonyasuuu. [1osToMy Heyausu-
TEJIBHO, YTO COKpallleHne MHIMBUIYAIBHON U3MEHYMBOCTH PACTEHUH B
TIPaKTHKE CEJIbCKOTO M JIECHOIO XO3AMCTBa, IIPEITIOUMTAIOLIEH UMETD NIEN0
C BBIPABHEHHBIMH, TEXHOJIOTUYHBIMM COPTAMU U TIOPOJAMM, COREHACTBYET
GarofeHCTBUIO GUTOGAroB, TaK KaK caMa H3MEHYMBOCTL — CPENCTBO ca-
MO3AIIUTEI pacTeHNH. Pa3paboTatHbIe B JAHHOM IUIAHE MOIEIH ITUIIEBOro
[TOBENCHUS JIMCTOTPRI3YIIMX HACEKOMBIX YYMTEIBAIOT HEOOXOIMMOCTE Ca-
MOCOXPaHEHUS X0351€B U YAOBIETBOPEHUA 3aIIpOCOB MoTpeGuUTeNel, TIpu-
YEM CE30HHEIE M CYTOYHbIE BAPUALMU MULUEBRIX ¥ AJIENOXUMUUECKHUX
CBOWCTB PACTUTENILHBIX TKaHEH OTIPENENSTIOT COCTOSTHUE ITOMyIALIMA hu-
To(haroB ¥ COAEHCTBYIOT AMBEPIeHLIUY BUIOB-CIIELUATACTOB M BUIOB-Te-
HEPAJIUCTOB.

ITpuMeyaTensHo, UTo TIpU 3aCe/IeHHU CPaBHUTEIBHO MOJOIBIX CO06-
LIECTB BOBMOXHOCTE KOHKYPEHTHOIO BBITECHEHU S ITOTYJISILMN 060CHO-
BRIBAIOLMXCS (PUTODArOB CBA3EIBAETCS C COKPAIEHWEM JOCTYITHOTO 11
YCBOEHUS a30Ta ¥ ¢ AaHTMOUOTHYECKUMM BIUSAHUSMY TEPBBIX KOTOHUCTOB.
ITpu cTpeccoBrIX BIMSHMSAX KIIMMATA Y PA3HOTO PO ArPOTEXHUYECKHIX
NpHEMOB (BKIIIOYasi BHECEHME YIOOPEHMIA U TTECTULMNOB) IIMILIEBBIE U 3a-
LIMTHBIE CBOMCTBA paCTEHUI MEHSIIOTCS.

Ha cTpixe 11po61eM 3KONOrUHU Y paCTeHUEBOICTRA, 3aILUTEI pACTEHUI
U CceJIEKIMY BeleTCI MHTEHCHUBHAs paboTa, MpeBapUTEeILHEIC Pe3y/IhTa-
TBI KOTOPOH MTO3BOJIIOT BBECTU KPUTEPUIA SKOJIOTUYECKOW HUIIY B IIpU-
MEHEHMH K YeJoBeKy. Bo BCsAKOM citydae, IpUpOJa pacTEHMI HACTONBKO
pasHoo6pa3Ha, YTo BIIOJIHE [103BOJISIET COBMEIIATD IIMLLEBBIE 3ATIPOCK]
YeJI0BeKa C 3aI[pOCaMU APYIUX [T0TpebuTeieil XoTsa 65l 32 CYET BTOPUY-
HBIX COeIMHEHNH, IpeobpasyeMBIX CIIEIHALHO ITOA0GPaHHBIMUY TEXHO-
JIOTHAMM XpaHEHUS U IepepaboTKU IIPOAYKUUY. 30eCh LIMPOKOE [10J1e
TUISL MCCIIEIOBAHMM B 06JIACTH CEJILCKOXO3IMCTBEHHON SKOJIOTUHU C TIpH-
MEHEHVEM HOBBIX OMOTEXHONOTUYECKUX ITOAXON0B M CPelCTB reHHOM
VHDKEHEPUH.

3aBepluas 06CyXaeHUe IpO6IIeM SKONOTUM, CBI3AHHBIX C TIPaKTUKOM
CEJTbCKOT'0 XO3sICTBa, MBI CTPEMUMCS IIPUBICYS K HUM BHUMaHYE, ITOI4Yac
HaMepeHHO YCUIMBasi aKLIEHTH! M KOHTPACTUPYS CONOCTABICHUS. OueBrI-
HO, YTO BCE TEXHOJIOIMU TPEOYIOT 3KOJIOTMYECKOro aHanu3a i 060CHOBA-
HUSL, HO BMECTE C TEM OFM CaMM JOJIKHBI CTaTh OCHOBAHKEM COBPEMEHHON
3KOJIOTHH.



CUCTEMATUKA
L

KINACCUDUKALIVIA Y| ®UNOTMEHUA

JIro6oe HaydHOE UCCNeTOBAHYEe HAUMHAETCS ¢ UIEHTUGUKALMY 00BeK-
TOB. [ 9TOTO UX KIIaCCUPULTUPYIOT IT0 CBOHCTBAM (TIPU3HAKaM) M CTPO-
AT CHCTEMY OOBEKTOB, PYKOBOACTBYSICE ONlpeieneHHbIMY LeaaMu. [Ipu
OTPaHUYeHHOM HaGope CBOICTB 0BBIMHO MONE3YIOTCH KOMOUHATYBHEIMU
CUCTEMaMM, B KOTOPEIX BCEM BBIIEICHHBIM IIpHU3HaKaM (HarpuMep, A U a)
COOTBETCTBYIOT BCE€ BO3MOXHEIE MX KOMOMHALINU:

(A+ a)(A+ a) = AA + 2A4a + aa, wIv B BUIE MaTpULIBI

A a
AA Aa
a Aa aa

[To monoxeHMI0 00BEKTA B CUCTEME MOXHO 3apaHee NIpeAcKa3kBaTh
€ro CBOMCTBa, HO €ClI¥ YUCIIO CBOHCTB M OOBHEKTOB 0COOEHHO BETMKO, TO
TIOCTPOEHME KOMOMHATUBHBIX CHCTEM CTAHOBUTCS HEBOZMOXKHBIM: HAIIPH -
Mep, IS 0OBEKTOR, pasinuyaionxcd o 100 mpusHakam, TpebyeTcs yxe
10 000 xoMOMHAITTHA.

Kitaccudukauys 6ecumcieHHOT0 MHOKECTBa HACEKOMBIX (6ojtee MUJI-
JIMOHA BUIOB), pasNyarOIMxcsd MHOTUMH ITPU3HAKaMM, BO3MOXKHA JIMILb
TIpY UCTIONB30BAHUU APYTUX NNOAXON0B. OObenUHSST OTAeNbHbIC BUNSI B
POZbI, pOIBI B CEMENCTBA, CeMEICTBa B OTPSIIIbI, OTPSIABI B KJIACCHI U T.II.,
MBI TIOTYYaeM UepapXUUEeCKyI0 CUCTEMY COTIONYMHEHHBIX TPYIIH (TaKCco-
HOB), XapaKTepPUCTUKH KOTOPBIX 0606IIAI0T BCe CBONCTBA BKIICUEHHBIX B
5TH IPYIIILI 06BEKTOB. [Ipy 3TOM MONB3YIOTCS TPABUIOM KOHTPETalliH,
CYTH KOTOPOTO B TOM, YTO BCAKMI BUA OTHOIO pona OlKe K CBOEMY COpo-
JUdy, HEXEJU K IIO00MY BUIY APYTOTO POa. DT CUCTEMBI UCITONB3YIOT
He TOJIBKO B SHTOMOJIOTMU, OHU CTaJIM CTaHAApTOM LIS BCEX OpraHuyec-
KUX hopM.

CucreMa XMBOTHOTO LJApCTBa €CTh OOBEKTUBHOE OITMCAHUE MHOT006-
pasus XKUBOTHEBIX, TO €CTh CXOICTB U OTAMYUIN MeXIY HUMHU, B TIEPBYIO
oyepenb MeXIy BUAAMU U Jajiee COOTBETCTBEHHO MEXKIY poJaMH, ceMei-
CTBAMM U BCEMU OCTAJILHBIMY TaKCOHAMU. TakuM 00pazoM, cucTeMa 6asu-
pyercst Ha OTpOMHOM yuciie (hakToB. Kak 06001UeHHe BCEro ITOARAI0NIEro-
¢S aHAJTU3Y MaTepyaiia O KMBOTHBIX OHa IIPEICTaBIsIeT COBOH HTOT 1 ITOKa-
3aTelib YPOBHA Pa3BUTUS 300JIOTHM U BMECTE C TeM SIBIAETCS OCHOBOM JUId
Beex, 6oJiee ClieMaIbHEIX UCCAeOBaHMM, ITOCKONLKY U3y4YeHUe JI060ro
KHBOTHOTO HAYMHAETCH C OIIpeeNIeHUs ero CUCTEMATHIECKOM IPHHAL -
JIEXXHOCTH.
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Bpsin i MOTYT OBITE COMHEHMS B TOM, YTO CUCTEMA XXUBOTHEIX B TOM
Mepe, B KaKO¥ OHa OTpaxaeT pealbHOe paclipeaeleHe TAKCOHOB 1 TIPU-
OIIMXKAeTCst K eCTECTBEHHOM CHCTEME, SIBISIETCS PE3YIILTATOM MCTOPUYEC-
KOTO PAa3BUTHS XXKHBOTHOI'O MUPA, €r0 3BOMIOLMU. OAHAKO IIpY TPaKTOBKE
NIPOGJIEMBI «CUCTEMA U SBOMIOLMS» BOBHUKAIOT OCOObIE CIIOXHOCTH: BEIb
CHCTEMa CTPOUTCS Ha OCHOBE HETIOCPENCTBEHHO HAOMONAEMBIX (haKTOB
(yarue Bcero Mop(oNIOTNUECKIX), TONIA KaK BCE HALIY CYXKIeHUs 06 5BO-
JIOLMHM UMEIOT XapakTep 6oJiee WK MeHee BECKUX IpeJII0N0XEHNI. DTH
CYXAEHMSI MOTJIM OBl OCHOBBIBATHECS HA peaJIbHBIX (paKTax MajeOHTON0-
TUM, HO (pparMEHTapHOCTE U HEITOJIHOTA Te0NIOTMYeCcKOol JIeTOmICU He T10-
3BOJIAIOT YCTAHOBUTD HY OGILIETO TpeiKa, HU NIEPEXOIHBIX GOpM ¢ HEOB-
XOOMMOM JOCTOBEPHOCTEIO. [1py TOM OOBIYHO ITBITAIOTCS] HA OCHOBAHIH
PEATBHBIX CXOLCTB M OTIIMYMI MEXY COBPEMEHHBIMY (PELIEHTHBIMU) BU-
JaMH (M IPYTUMM TaKCOHAMHU) PEKOHCTPYHPOBaTh (PUITOTEHETUUECKOE
IPEBO: OCh BpEMEHU ITPECTABIIIOT BEPTHKAIBIO, & IO TOPH3OHTANIM BEIC-
TPaMBAIOT CXONCTBA M OTIIMUMS HOPM. I IeMOHCTPALIUY 3TOM IpoLiey-
phL (puc. 199) BocIIoONb3yeMcsl TPOCTEMIIMM CIIYYAEM U B COOTBETCTBYH C
YK€ U3BECTHBIM HaM IpaBIIIOM KOHIPEraLlUy pacIipeie/liM BUbI (B BUIE
OTIEJIbHBIX TOUEK), CPABHUBAEMBIE 110 IBYM KOJTMYECTBEHHBIM IIPU3HA-
KaM, HalpyMep YUCITy I71a3 UM HOr. I'pyrinel Toyex (BUIOB), GivpKaiiiie
IPYT K APYTY U OYepUeHHBIe Ha PUCYHKE OOIIUM KOHTYPOM, (OPMUPYIOT
POIIbI, BKIIIOUEHHDIE, B CBOIO OYepelb, B KOHTYPEI CEMEMNCTB, U T. . 31ech
CXONCTBA M PA3IMYMSI BUIOB I10 NTPU3HAKAM OTKJIAIBIBAIOTCS IO JBYM
OCAM KOOpAMHAT. Pasymeercsi, YTOObI IOJYUMTD HE CTOJb YIIPOLIEHHYIO, a
Golnee MOJIHYIO CHCTEMY, HallO YYUTHIBATh MHOTHE ITIPU3HAKM U CTPOUTE
MOJEJIM CO MHOTUMU KOOPAMHATAMM, Paclionarast BUMbI (TOUKH) B MHOTO-
MepHOM TpocTpaHcTBe. [1pu 3ToM MHOTO0OOpa3Ke Beex CYIECTBYOLIMX
CEeTOHsl BULOB G110 OBl ITPUBEIEHO B CUCTEMY, OIM3KYIO K CTECTBEHHOM.
Brionze MOHSTHO, YTO IS KAXKIOLO Ieo-
JIOTMYECKOTo IepHoNa CrefoBano 6bl A,
CTPOMUTH CXOIHbIE CHCTEMEL, YeMY, OfHA-
KO, TIPENSTCTBYIOT U HEIIOJHOTA Ie0N0- _:,'@,'-,
TUYECKOM JIETOIMUCU, W TPYIHOCTH C WL
KPUTEpUSIMU BUIA B IAJTCOHTOJOTUM. HEN-
TeMm He MeHee TaKue [TOCTPOSHUS Heo6- : { ) ..
XOIMMBL. PNEET N

Pacrronarast cucteMpl pa3HbIX T€OJIO- p

IMYeCKUX IepUOJOB BO BpPeMEHHM, IO r\ W
BEPTUKAIU, MBI BUAUM, YTO OHU SIBISI- A\
I0TCSL CeYeHUSIMU (DUIOTeHETUUECKOr0 B
IpeBa (puc. 200). 3gech KaxIbIH CTBON
WIM IIYYOK CTBOJOB IepeceKaeTcsl Ha
Pa3HBIX YPOBHAX, Y TIOCKOCTU CeUeHWIT Puc. 199. Cucrema, nocrpoennas
JAIOT CUCTEMBl B3aUMHO COMOIYMHEH- BCEro Mo [pYM NpH3HAKAM:
HBIX TAKCOHOB. Ny ¥ N, — NpH3HAKHY, BLIPAXEHHLIE B

O6pama;1c5 K TIOCTPOEHHOMY JIpEBY, YUCHEHHON PopMe; ] — IpaHuIbLl POLIOB;

2 — rpanuiel ceMeucTB; 3 — rpaHMipl
HEOoOXOIMMO C/IENIAaTh METOLOJIOTHIECKH OTPSIOB; MOuKY XapaKTECPHU3YIOT BUIBI
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0YEHb BaXKHOE 3aMevaHe. Pabortas
C CHCTEMAaMU COBPEMEHHBIX U HC-
KOTTaeMbIX (hOpM U BOCCTaHARIMBAST
XOII BBOJIIOLIUM, MBI HE JIOJDKHEBI CO-
00pa30BLIBATHCS C CYLUECTBYIOLLM -
MU THTIOTe3aMU U IPERCTABICHUSI-
MM 0 XOZe 3BoNIoLMU. [leno B ToM,
YTO, UMes KaKue-JI1bo IpeaBapu-
TeJIbHBIE CYXIEHUS B 3TOM IUIaHE,
MBI PUCKYEM <«IIOJOrHATh oM OT-
BeT» HallX BBIBOJLI, BHOCS IIO-
IIpaBKU B CUCTEMBI, KOTOphIE MBI
cTpouM. Mexnay TeM MHOIME CO
BpeMeH Y. lapBuHa y6eXIEHBH!,
\(g__ / YTO B K&XKI0€ CYXIEHUE HEOOX0 M -
3 MO BBOIUTEL 3BOJIOUMOHHEIN ac-
I MEKT, T10JIaras, YTo CXOACTBO BUIOB
( Ny SBJIAETCA CHOHMMOM POJACTBA, a
OOIIMM IPOTOTUII — €CTh OBLLUIA
Puc. 200. Dpomonmonnoe mpeso IIPEIOK.

M CHCTeMbl [ PA3HBIX Ie0JIOrHYecKHX MHOFMC, T'OBODA O €CTECTBEH-
SMOX KaK €ro ceyeHus: HOM cucTeMe, II04pa3yMeBaloT
T — ocb BpeMeH! (OCTaNbHbIE 0G03HAYCHHA, TOJIBKO Ty, KOTOpad IMOCTpOeHAa Ha
KaK Ha puc. 199) OCHOBaHUM YKE U3BECTHOM DBOJIIO-
LIMOHHOH UcTOpUM QOPM, HO JeJI0
06CTOUT HHAYE — 3BOJIOLIMOHHAS UCTOPUS U3BECTHA OYEHb TUIOXO0: MBI

CyIYM 06 3BOJIIOLMH 10 CHCTEME, a HE O CHCTEME 10 SBONIOLIUYL.
H3BecTHO, uTO HE Bee GOPMBI XKMBOTHBIX COXPAHSIOTCA B MCKOIIAaeMOM
COCTOSIHUU (HaIpUMep, I1apa3syuThl); HU IS OHOTO U3 COBPEMEHHBIX TH-
TI0B XXMBOTHBIX NPEeIKI He YCTAHOBIEHBI, U ITAJIEOHTOJIOTUS He JaeT MaTe-
PHUAIOB 06 MX IIPOUCXOXIEHMM; IO CUX IO MBI HE UMEEM IPSMBIX CBUIE-
TEJIBCTB O TIPOMCXOXIECHUM HACEKOMBIX, BOCIIONHAS MX OTCYTCTBUE PA3HO-
0 pola TUIoTe3aMu. Mexiy TeM, pacIiojiarasi CUCTEMOM COBPEMEHHbIX
(hopM, MOXHO ¢ GONBILEN MM MEHBILIEH ONpeeIeHHOCTHIO CYIUTh 06 Hc-
XOIHOY MPUMUTUBHOCTH WM Xe, Ha000pOT, MPOU3BOIHOCTH TEX WU
MHBIX BUIOB Y OOLUMX TEHAEHLIMAX MX 9BOIOUUU. OYeBUIHO, YTO ITpU-
MHUTUBHOCTh Y IPOU3IBOOHOCTD PA3IUYaIOTCA I10 YUCITY SBOTIOLIMOHHLIX
STalloB, peal30BaHHBIX BUIOM: YEM MEHBLIE X, TeM OH 00Jee IPUMMTH-
BeH. PaccMaTpuBas 1 KOMMEHTUPYA [TOJIOXKEHME HACEKOMBIX B CUCTEME
OpraHMYeCKHUX GOPM, MbI OTMEYATU IMPMMEPHB! IIPUMUTUBHOCTH YICHUCTO-
HOI'MX Pa3HBIX TPYIIIT, TaKKE, KAK MCXONHO BOJHBIN 06pa3 XU3HU, OIHO-
06pasue CerMEHTOB TeNla U UX IPUIATKOB, HECOBEPLIEHCTBO IOKOMOLIMY U
T.11. [Ipy 3TOM OBLLIMMY TeHIEHLIMSIMU UX 3BOJIOLMY SBISIIOTCS CTAGIIN -
3aliA ¥ COKpalleHHMe Wic/ia CEPMEHTOB Tella, BbIeJIeHe CErMeHTAPHbIX
KOMIUIEKCOB — TarM U MOIIOJIHEHHE TTepeIHero M3 HUX — roJIOBLl — 32
CYET MIPWIEXKAIIMX CETMEHTOB TYJIOBUILA, PEAYKIMS U ITpeobpa3oBaHue
KOHEYHOCTEH OPIOLIHOIO OTAeNA U T. IT. B COOTBETCTBUU C STUM KOJBYA-
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ThI€ YEPBU IIPUMUTUBHEE MHOTOHOXKEK, KOTOPbIE B 5TOM OTHOLUEHUH MpH-
MUTHBHEE HACEKOMBIX, Y13 KOTOPBIX HauboJee COBEPLISHHEI BEICUINE [IBY-~
KpbUIBIE U [TEPEIIOHYATOKPBITIbIE.

Eciiy pacrionoxuTh COBpeMEHHBIE BUILI B COOTBETCTBMMU C MX IIPHU-
MUTHBHOCTBIO (YHCIOM pEAJIM30BAHHBIX 3TAIIOB), TO OJHA M3 OCceil Ha
ceyeHuHu apesa (cM. puc. 200) cTaHeT 0ChI0 MPUMUTUBHOCTH, BTOPas
K€ — OCBIO MX Pa3IM4YMH ¥ CXOACTB. [JJanee caemyeT IMOBepHYTh HALLY CXe-~
My TaK, YTOOBI OCb NPUMUTUBHOCTH COBMajaja C OCHK BpPEMEHU
(puc. 201, b), 1 MPH3HATh, YTO IIPUMUTUBHEIE (DOPMBI CKOPEE BCETO U SIB-
JsmoTest 6oj1ee ApeBHMMU. OHY COXPAHWIIM Te YePThI OpraHU3aLvi, KOTO-
phIe ellle He ObUIM IpeB30ieHbl MHBIMU HOpPMaMK, KOTIa HM OJHA TpyIa
XKWBOTHBIX e1le He MMPOIUIa HA OJHOIO U3 BBICIUMX 9TaroB (puc. 201, A).
3T0 3aKII0YeHNE — eJUHCTBEHHOE OCHOBAHUE PEKOHCTPYKLIMU SBOJTIOLHM-
OHHOTO ApeBa MpH OTCYTCTBMMY IaJIEOHTOIOTYECKOTO MaTepHaa.

Mexy TeM BBISIBJICHME BCEX CBOMCTB M IIPU3HAKOB BUAA CBSI3aHO C
MHOTOUMCNIEHHBIMU TPYIHOCTAMY M C HEUIOEXKHBIM CYOREKTUBU3MOM IIPU
X cpaBHeHMH. 14 06BeKTHBHOM OLEHKHU CXOICTBA M PA3INIMS UCIIONb-
3YIOT pasHble IpueMbl. OOMH U3 HMX Ha3BaH HyMepHUYECKOHA TAKCOHOMUEH
1 CBSI3aH C KOAUPOBAaHMEM IPU3HAKOB (M MX COYETAHMI) Ha MaTpULax W1
MOCTIEAYIOUIEH KOMITbIOTEPHOM 06paboTku. [IpuHMMas Bee TIpU3HAKU
DPaBHBIMM IpPYI APYTY, 3TO HAIIPABICHHUE KUCCISI0BaHM i He YUUTHIBAET UX
peaJIbHOM Pa3HOKAaYeCTBEHHOCTH, XOTS B HEKOTOPEIX CIIYYAsIX MOXET OKa-
3aThC [TOJIE3HBIM. bolee COOTBETCTBYET PealbHOCTY TAKCOHOMUYECKIH

T, A r

o] o [+}

=9\0<0

w

Puc. 201. IlocTpoenne 9BOMOLMOHHONO JpeBa, MCXONA W3 CHCTEMbI OPraHM3MOB:

A — CBA3b MEXIY APEBHOCTEIO TAKCOHOB ¥ MX IPHMMHTHBHOCTBIO (110 PoTry, 1975). o BepTiKansHoH
OCH OTJIOXEHB! BPEMS H (OIHOBPEMEHHO) YPOBHHM OPraHM3aLIUK, ITO FOPU3OHTANILHON — IIPUMUTUB-
HOCTH COBpeMEHHBIX hOPM. TaKCOHEI H300PaKEHs! kpyokexamu. BUIE KaXIOTo TAKCOHA MOTYT BHMEPETh
(1), nepeitTi Ha CleIyIOIMI YPOBEHE OPraHU3aLMK (2) MM COXPAHUTLCS O COBPEMEHHOCTH 663 U3Me-
HeHui (3). YpOBHM OpraHM3alMy Ha OCH BpeMeHU — CyTh DTallb! SBOJIOLHMH, OTIMYAIONIMecs Bee
MeHbIleH IPUMHETUBHOCTBIO; B — cXeMa IpeoGpasoBaHmst 0CH NTPUMMTHBHOCTH B OCh BpEMEHH, TTpH
KOTOPOM IpaduuecKy M306pakeHHAA CHCTEMA ITEPEXONMUT B SBOMOLMOHHOE APeBo; T — 0Ch BpEMEHHY;
P — och NPUMUTHBHOCTH; V' — 0CB CXOACTBA MEXKITY BHAAMU. YPOBHK IPHUMUTUBHOCTY TIOKA3AHDI ALY~
AMU, NAPAANENbHBIMU OCU V
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AHAJIU3, UCTIONL3YIOLUH MaTeMaTUUECKUHA NTPUeM «B3BEUIMBaHUS» TIPH-
3HAKOB T10 UX OpUTrHHANBEHOCTH. OQHAKO CTOJNL OPUTMHATBEHLIN IPU3HAK,
KaK OTCYTCTBUE aHTEHH Y GECCSDKKOBBIX M Y TMUMHOK MYX, UCKYCCTBEHHO
cOmKaeT 5TY Jajekye ApyT oT Apyra GOpMbI, IIPOTUBOTIOCTABIIAS UX BCEM
IIPYTUM HACEKOMBIM.

Tax wm vHave, Ho HOpMaNTH3aLMS TPAIMUMOHHBIX IPUEMOB PaGOTHI
CIeLIMAIMCTa~-CHCTEMATHKA OOBIYHO OCHOBBIBAETCS Ha TIPU3HAHUY TOXAE-
CTBEHHOCTH CXOACTBA 0OBEKTOB U MX pojcTBa. OTHAKO CleayeT OTMETUTS,
YTO He BCAKOE CXOJCTBO OITpeeIFeTCs POJCTBOM U MOXET CYXUTD €ro
Mepoit 1 KpuTepueM. HampuMmep, pa3BUTHE XBaTaTeNMbHBIX HOT ¥ GOTOMO-
JIOB Y HEKOTOPBIX CETUATOKPBLUIBIX WM MPBITATENBHEIX Oelep Y psiMOK-
PBUIBIX M GJI0X MPOVCXOMUITO B KAXKIOM IPYIITE HACEKOMbIX HE3ABUCHMO 1
He CBUIETENBCTBYET 06 UX porncTBe. CXOOCTBO STUX CTPYKTYP ONpeerser-
CS1 CXOIICTBOM BBIITONHAEMBIX UMY (DYHKIIUA, TO €CTh SBJISIETCSI KOHBED-
TeHTHBIM. Ellie Gonee HarmsAeH prMep KOHBEPreHTHOTO CXOACTBA B ETa-
JISTX CTPOEHUS HEHTPATbHOM HEPBHOM CHCTeMbl HACEKOMBIX U ITO3BOHOY~
HBIX XKUBOTHBIX, OOIMM IIPOTOTHIIOM KOTOPBIX MOIJIX OBITh TOJIEKO MIPH-
MUTHUBHBIE KMIUEYHOIIOJOCTHBIE XWBOTHbIE (WM WX JUYMHKM) C
TDOY3HBIM CIUIETEHHUEM HEPBHBIX KIETOK. BripoyeM, MOXHO Ipearroa-
raTth, YTO OTMEYEHHEIN NTapalieIM3M B CTPOSHUM TaHIJIMER M HEPBHBIX
CTBOJIOB, pedIeKTOPHBIX IyT, CHHAIICOB M PELIETITOPOB Y HACEKOMBIX U 10~
3BOHOYHBIX BEIpAXKAET 0OUIME TEHACHLMY BOJIIOLMKY HEPBHO! CUCTEMBI
OT OOLLEl IIPUMUTUBHOCTH K Crieyuanu3auuu. OfHAKO ONHKIbI ONCaH-
HBI OTIIEYaTOK KpbLia UCKOIIAeMOr0 HACEKOMOTO, KOTOPRIH Ipu 6oJiee
BHUMATEJIEHOM PACCMOTPEHMM OKAa3aJicsd OTIEYATKOM KPBITOBUIHOTO
MpUiaTKa CeMEHU PACTEHUS, IIOKA3bIBAET EILE OJHY BO3MOXHYIO KATEero-
PHUIO CXOZCTB, Ha3BaHHbIX CUCTeMHBIMU. IIpuMepsI TaKoro posa U3oMop-
(Y3Ma M MX aHAIU3 COCTaBJIIOT IIPEAMET OBILICH TeOPUM CUCTEM, MHTEH-
CUBHO pa3pabaTbhiBaeMoi GuiocodamMu, MaTeMaTUKaMH 1 GUOJIOTAMU.

Orxprrtie . F. MeHeneeBeIM EpHOIHYECKONR CUCTEMb! XMMUUEC-
KHX 3JIEMEHTOB [10OYIMIO MHOTHX GYOJIOTOB K IMOCTPOSHUIO TEPUOAMYEC-
KUX (lapaMeTPUUECKMX) CUCTEM OPTAHMU3MOB, HO MPEATIPUHSATEIE [TONBIT-
KU He NIPUBENU K 0XXKUZ2eMBIM pe3yabTaTaM. JIMIIb psiibl TOMOJOrHYHOM
M3MeHUMBOCTH pacTeHuit H. M. BaBuroBa MOXHO paccMaTpuBaTh KAK SIB-
HOE JOCTIDKEHUE B 3TOM TUTAHE.

Hapsany ¢ uneHTUbMKALKENR 0OGBEKTOB CHCTEMATUKA CTAIKUBAETCS C
Npo6JIeMOM pa3nuyeHus (IMCKpUMUHALIME ) 6TM3KUX BUTOB. DTa Mpo-
6i1eMa 0COOEHHO aKTyalbHa B SHTOMOJIOTHM, TaK KaK cpeIy HaCeKOMBbIX
MMeeTCss MHOTO BHIOB-IBOMHUKOB, HEOTIIMUUMBIX IPYT OT Ipyra IO sIB-
HbIM IIpU3HaKaM. Hampumep, y IOCTOSTHHO HCIIONB3YEMBIX B F€HETHYEC-
KX MCCIIENOBaHUsX NIpeacTaBuTeNelt Buna Drosophila pseudoobscura Fr.
OBUIO 0BHAPYKEHO HEONHOBPEMEHHOE HACTYILIEHUE T10J0BOM 3pENOCTH.
[To sTOMy NpH3HaKy BHELIHE HEOTIIMYMMBIE APYT OT Apyra (opMbl GLLIM
YCJIOBHO Ha3BaHEI pacoil A 1 pacoit B, HO NMoceayIoINe HabIIONeHUS U
SKCIIEPUMEHTE! BRIABUIU elle Gojiee 3HAYUTENbHBIE PasIUYUs MEXIy
HUMU. B pe3yibTaTe 65UTM IPU3HAHBL pasHble BUAbL: D. pseudoobscura Fr.
U D. persimilis Dobzh.
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Yyenue o BujIe (3MIOJIOTHSI) KaK BAKHEHIINI pasel OU0JOrHYECKOM
CUCTEMAaTHKH B CBSI3U C MHOTOOOpa3reM HaceKOMBIX IIPHOOPENO B 3HTO-
MOJIOTMH ocoboe 3HaveHue. OOBIYHO HCITONB3YIOT Clielylolee orpenese-
HUE TOTO IIOHSTHS: BUI — 3TO COBOKYITHOCTb CXOIHBIX 0CO6ei, UMEeI0-
ILMIX OTIPEeNeIeHHBIN apeall U JAFOILVMX IIPY CKpeLTUBaHHH [TTIOJOBUTOE 10~
TOMCTBO, COXPaHSIOLIEE CXOACTBO C poguTeIMu. ONHAKO YeThIpEM TIepe-
YUCIIEHHBIM CBOMCTBaM BUAa IIPOTHUBOIIOCTABISAIOTCS CBOMCTBA
BUAOB-IBOHMKOB ¥ Ipyrye CBOMCTBA, TPEOYIOLIUE CIIELHalbHOIO 06-
CYXIIEHUS.

Ornpeniessis TIOHATUE «BUI», Mbl OCHOBBIBaeMCS Ha TOM, YTO T€ WM
WHEIE ETO CBOMCTBA HE COBITAIAIOT CO CBOMCTBAMM APYTMX BUI0B. Hanpu-
Mmep, Drosophila pseudoobscura Fr. otnuuaercs ot D. persimilis Dobzh.
pasMepaMu KpbUTbeB (BapbUPOBaHUE KPBUIOBOIO MHAEKCA: OT 45,7 no 62,8
y IepBoro u oT 68,8 no 76,2 y Broporo Buza). Taxum obpa3oM, Ui BUIOB-
JIBOMHMKOB BaXKHBI HE CTOJIBKO PasIYIMsl MEXKITYy HUMU, CKOJIIBKO MX 060~
COGNIEHHOCTB JPYT OT Ipyra, He IUIOAOBMTOCTh TOTOMKOB, a peallbHasi U30-
JIMPOBaHHOCTb POIUTENEH.

BUIbI-IBOMHUKY OTMEUEHBI KaK Y ABYKPBUIBIX, TaK U Y YELIYeKphI-
JIBIX. 3epHOBas Mok ( Tinea granella 1..) uMeeT yeThIpe BUIA, U3 KOTOPBIX
TOJIBKO JIBa BPeOHOCHBI; TUCTOBepTKa Choristoneura fimiferana Hbn. o
XapaxTepy IUILEBO crielMaIM3alM IToapasensercs Ha 1sa Buna. Cpenu
KECTKOKDPBUIBIX IMPUMEp BUIA-IBOMHUKA — PUCOBBLIA JOITOHOCHK
(Calandra oryzae L.): OIVH U3 HUX IIUTAETCS KYKYPYy30i, BTOpOH— IIe-
HULEeH Bumbl-IBOMHMKY 3aMKCUPOBAHBI Y IPIMOKPBUIBIX, HEKOTOPAIX
MYpaBbEB, TJIEH U HOrOXBOCTOK.

BoJBIIMHCTBO BUIOB HACEKOMBIX BCE K€ PAasIUUatOTCs 110 JOCTATOYHO
SBHBIM, CITeLM(MHYECKUM IIpU3HaKaM, HO BMECTE C TeM OHU JAJIEKO He
BCeTIa IpefCcTaBIeHbl BIIOJHE OMHOPOAHBIMU ocobsiMU. [IpuBeneHHEIE
BBILLE [IPUMEPBI IMTOMMOP(}U3MA BRIPOKAIOT PA3HOKAYECTBEHHOCTD I1OITY-
IALMA. MHOTHE XOPOUIO M3BECTHBIE BUOBI UMEIOT CBOX COOCTBEHHYIO
BHYTPEHHIOIO CTPYKTYPY, IIPOSIBISIIOLLYIOCS ¢ OOJBILEH WM MEHbLIEH OI-
PENETEHHOCTBIO B CUCTEME BHYTPUBUIOBLIX (DOPM.

Hampumep, nepenerHast capanya (Locusta migratoria L.) MMeeT BecbMa
OBILIMPHBI apeas X B COOTBETCTBUY C Pa3HOOOPa3ueM YCIOBU CYLIECTBO-
BaHUS B €ro OTHEIbHBIX 30Hax MU depeHLpyeTcs Ha noaBuIsl. OCHOB-
HOI TMOABMI — asuarckas ITepejneTHasi capaHya (Locusta migratoria
aziatica L..) — HacensgeT yMepeHHYt0 30Hy EBpasuu; B 3anagHoi Esporie
ero cMeHseT noasun L. migratoria gallica Rem., B HeuepHo3eMHOM! 30He
eBporeiickoit yacty B 6. CCCP obutaeT cpenHepycckas capaHya
(L. migratoria rossica Uv. et Zol.), 8 FOro-BocToyHo# A3nn — BocToYHAA
nepesieTHast capanya ( L. migratoria manilensis Mc.), a B Tpoluyeckort AQ-
pHKe — TpoTnuecKas nepeeTHasi capaHya (L. migratoria migratorioides
Reich. et Fairm.). B maHHOM ciy4yae nogBU bl IIPEACTaBISIIOT COO0M reo-
rpadpuyecKre pachl, pasnIuyaroluecs MexXay coboil yCTONYMBRIMU, HO
rI0Q4ac Hepe3KUMU 0COOEHHOCTSIMU MOP(OIOIUM Y SKOJIOTHH.

Hapsny ¢ monuaamMu cuctemMa BHYTPUBUIOBBIX (POPM HEPEIKO KJiac-
cuuumpyercst 6osiee IpoGHO — Ha OTAENBHBIE 3KOJIOTMYECKHE Packl, MU
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SKOTUTIBL. OGBIMHO SKOTUIIB! HE UMEIOT CTOMKUX MOP(OIOTMYECKHX 0CO-
GeHHoCTel, He pa3oBlIeHs! B IipocTpaHcTBe. HampumMep, nBoBast 1 6epeso-
Basg pachl MBOBOTO Jiucroena ( Lochmaea capreae 1..) pa3nyaloTcs 110 Kop-
MOBBIM PACTESHMSIM M I10 TPeGOBAHMSIM K MUKDPOKIIUMATY: 0COOU Bepe3o-
BOI Pachl IPEAIOYMTAIOT OTHOCUTENBEHO CYXHE U XOPOILIO OCBELIEHHbIE
MECTOOOUTAHMS, UBOBOM pachl — GoJlee BIaXKHbIE Y TEHUCThIE. Te U Apy-
THE CITOCOOHEI CKPELIKBATLCS MEXKIY COOOM, XOTS B PEANTBHBIX YCIOBUAX
CYUIECTBOBAHMS BEPOSTHOCTD BCTPEY IMOJIOBBIX [TapTHEPOB, OOUTAIOIIMX B
OJHOM GUOTOIE, 3HAYUTENHHO BhILLE.

O4eBHIHO, UTO CYIIeCTBOBAHME BHYTPUBUIOBBIX (POPM CBUIETEb-
CTBYET 0 IMHAMUYHOCTH CTPYKTYpPhI BUJIOB, KOTOpAst BEIpAKAET UX ITPU-
CITOCOOJIIEMOCTD K NEPEMEHIMBEIM YCIIOBUSAM KU3HU.

BecbMa BaxKHEIE XapaKTepUCTHKY BUIa — €TI0 YHUKATBHOCTL U YHU-
KaJIbHOCTh 3aHUMAaeMON MM SKONOTHUECKOH HMIUM. BhigBieHue Bcex
CBOJCTB ¥ MPU3HAKOB BUAA COTIPSKEHO CO MHOIVMHU TPYIHOCTSAMU U C
HeU36EXHBIM CYOBEKTHBU3MOM B OLICHKAX U CPaBHEHUSAX.

O6wunre ¥ pasHOpOIHOCTE OOBEKTOB, UX COOTBETCTBHE YCIOBHAM CY-
IIECTBOBAHMS U MTOCTOSTHHOE BOCITPOU3BOACTBO B LEIM CMEHSIIOLIMX IpYTr
JIpyTa MOKOJIEHUH MPUAAIOT GUOTOTHYECKO CHCTEMATHKE OCOOYIO CIIOX-
HOCTb U 3HadeHue. CHCTEMATHKA — 3TO HAYaloO ¥ BeHeL BCIKOro 6UOoIo-
IMYECKOTO MCCHEI0BAHUA; €€ KOHEUHOM! LEIBI0 MOXET CTaTh JMIUb €CTe-
CTBEHHAS CHCTEMAa OPraHU3MOB.

Kponotiusag paboTa SHTOMOJIOTOB-CUCTEMATUKOB ITPUBENA K CO3/1a-
HUIO BAPHAHTOB KJTacCU(pUKAlY HACeKOMBIX. Pasznuyascs B JeTasIX, OHU
MMEIOT GoJlee MM MEHee HeNPOTUBOPEUUBYIO U CTAOHIBHYIO OCHOBY, YTO
TIO3BOJISIET CHENATE BHIBOJ O IPOTpecce, JOCTUTHYTOM B UCCIEOBAHUSX, U
O BIM30CTHU MX PE3YIHTATOB K TOMY ITOPSIKY, KOTOPBIN pealbHO CYLLe-
CTBYET B IIPHPOJIE, TO €CTh K €CTECTBEHHO! CHUCTEME OPTraHKU3MOB.

B ucropuyeckoit perpocrnekTiBe NepBOHAYATBHO MOXKHO OTMETHTE
06061ennsa Apucrorens (384—322 r. 1o H. 3.), KOTOPHIA pasneaun Bce
U3BECTHOE €My MHOT000pa3ye HaceKOMBIX Ha TpU FpYIIIEL.

1. Kprutatere — Pterota (coBpeMeHHBIe oTpsiapl: Coleoptera — 4acTh,
Orthoptera, Heteroptera, Lepidoptera, Neuroptera, Hymenoptera, kpome
MypaBbeB, U Diptera).

2. Kprunateie U 11oo0oHbe UM 6ecKphLTsle — Pterota simuli et Aptera
(MypaBbU U XKYKU-CBETISIKH).

3. beckpbuibie — Aptera (Bce OCTaJIbHBIE WIEHMCTOHOTHE).

Haubosee panykanbHele Mpeodpa3oBaHUs B apXayHylO Kiaccugpuka-
Lto Apucrorens Obumy BHeceHE! 1. CBammepnaMoM (1637—1685), Briep-
BbI€ ITPEUTOXUBILIUM pa3eisiTh HACEKOMEBIX IT0 CIToCODY NpeBpallleHUsT Ha
Metabolia 1 Ametabolia, COOTBETCTBYIOIIMX COBpeMeHHBIM Holometabola
u Hemimetabola.

B tpynax K. JIunHes MB1 HAXOIUM YKe CeMb OTPSIIOB, BBIIETEHHbIX IO
CTpyKType KphliseB: Coleoptera (coBpemeHHbIe Coleoptera u Orthoptera),
Hemiptera, Lepidoptera, Hymenoptera, Diptera, Neuroptera (pasHOpox-
HBIE OTPSILI) U Aptera (OecKphITbie HACEKOMBIE HAPSITY ¢ MHOTOHOXKAMMU,
[1ayKOOOPa3sHLIMU U HEKOTOPBIMU pakooGpasHEIMI). Bekope rocie JIuH-
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Hest @. Bpayep rmoxasai reTeporeHHOCTh IPYTIBI Aptera M pOTUBOIIOCTa-
BIWI NepBUYHOOECKphUIBIM HacekoMbIM (Collembola u Thysanura) Bce
(pOpMBI, YTPaTUBIIUE KPBLUIbS BTOPUYHO (BLIU, OIOXU, TIYXOSIBI).

TaxyM 06pa3oM, K HayaJly Hallero CTONETUsS] ChOPMUPOBATUCH ODLIME
MIPUHLIMIIEL U TTOAXOMBI K KiacCUGUKALIMY HACEKOMBIX, B KOTOPYIO OBUIM
BBEIIEHH! [IpU3HAKU MeTaMopho3a, HaTUUUs WU OTCYTCTBUS KPhUIHEB U
UX CTPYKTYPBI, a TAKOKE [IPU3HAKU CTPOEHUST POTOBBIX OPraHOB.

OCHOBBI COBPEMEHHOM KITaCCU(PUKAUNU OBUTH 3aJIOKEHE] B GOJIEE TI0-
30HUX uccnenoBaHusx A. [agmmupua, @. Cunsectpu, I'. BeGepa u
A. B. MapTheIHOBa.

3aciyra A. l'aHInvpuia cOCTOMT B BBIIEJIEHUM U3 COOPHOTO OTpsAa
IIPAMOKPBUIBIX — YXOBEPTOK ¥ TAPAKAHOB, & U3 JIOKHOCETIATOKPHUTHIX —
CTPEKO3, ITOIEHOK, BECHSIHOK U TpUIICOB. [JloBens obllee YMCIO OTPSANOB
HaceKoMBIX 10 30, 3TOT MccieqoBaTelb CBENI UX B HANOTPSITHbIE KOMITIEK-
CBI, BBEJSI KOMIUIEKC ITAHOPIIOUIHbLIX HACEKOMBIX, OOBEIMHAIOLIHIA, C O/~
HOW CTOPOHBI, IBYKPBUIBIX U 6JI0X, & C APYTOX — Py4eHUKOB U YellryeK-
PBUIBIX. .

Paznocroponnue uccnepoBatus @©. CUIbBECTPU MTPUBETU K OTKPhI-
THIO ABYX HOBBIX OTpsinoB: Protura u Zoraptera, a nposenedHas I'. Be6e-
POM pPEBU3MS CUCTEMBI HACEKOMBIX B LIEJIOM — K BBIIENEHUIO YEThIpeX
nonxitaccoB: Collembola, Protura, Thysanura u Pterygota, ipuyem rox-
kracc Thysanura 6p1 noapasgelieH Ha IBa oTpana — Thysanura
Ectotrophi u Thysanura Entotrophi, B 3aBUCMMOCTY OT IOJIOKEHUST YEIIO-
CTE! CHapyXY WJIM BHYTPM TOJIOBHOI Karcyinbl. B rpymmy Entotrophi He-
KOTOpbIe aBTOPLI BKIIOUaM Takke Collembola, Protura u Diplura.

CurcreMa KpbUIaThix HaceKoMbIX A. B. MapTeiHOBa B penaximy 1928 r.
MMeJIa CeyFOLUit BULI.

Ortnen 1. Palaeoptera: Odonata, Ephemeroptera

Ortnen I1. Neoptera:

nionotaen Polyneoptera:

1. Blattopteroidea: Blattodea, Mantodea, Isoptera
2. Orthopteroidea: Orthoptera, Phasmodea, Plecoptera,
Embioidea
3. Dermapteroidea: Dermatoptera, Hemimeroidea
4. Thysanoptera: Thysanoptera
ronotaen Paraneoptera:
1. Corrodentia: Psocoptera, Zoraptera, Mallophaga, Anoplura
2. Rhynchota: Homoptera, Heteroptera

noxpotaen Oligoneoptera:

1. Coleoptera, Strepsiptera, Megaloptera, Neuroptera,
Rhaphidioptera, Hymenoptera
2. Mecoptera, Diptera, Aphaniptera, Trichoptera, Lepidoptera

B 6oiee mosnHeit pegaxiyy 1938 r. A. B. MapTeIHOB ITepeBes KoMII-
nexc Thysanoptera B rogotaen Paraneoptera, 4To 6610 ITOJOXUTEIBHO
BOCIIDMHSITO COBPEMEHHBIMU UCCIIeIOBATENSIMU.

Takas knaccuduKalysi HACEKOMBIX COXPaHWIACh IO HAIIMX JAHEH Ge3
CYILECTBEHHBIX BUIOoM3MeHeHHit. [TpuBeneM ofyH U3 Haubosee yIAuHbIX
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ee BapuaHToB — cucremy I'. 1. Beii-Buerko, B KOTOpoOH 3a(pUKCUPOBAHbI
BCE COBPEMEHHbBIE OTPSIIBI M MX KOMIUIEKCBI.

1. TToaK/ace HU3LINE, WIX [IepBUYHOGECKPbUIbE, — Apterygota
A. Undpaknacc sHTorHaTHele — Entognatha
1. OTpsiz IPOTYPbI, WK GeccsDKKOoBbIe, — Protura
2. OTpsiz MOAYPHI, WK HOroXBOCTKHM, — Podura
3. OTpsii OJUILLYPBI, WJIH IBYXBOCTKH, — Diplura
B. Undpaxiacc Tu3aHyposle — Thysanurata
4. OTps TU3aHYPbI, WIK IETHHOXBOCTKH, — Thysanura
I1. TTomknace BbICLIME, WM KpbUIaThle, — Pterygota
A. Hdpakiace apeBHeKpsUIble — Palacoptera
5. Orpsn mogeHk — Ephemeroptera
6. Otpsn cTpekospl — Odonatoptera
B. MHdpakiacc HOBOKpbLIbIE — Neoptera
OTyie]l C HETONHBIM NpeBpalieHyeM — Hemimetabola
Hapotpsin opronreporible — Orthopteroidea
7. OTpsn TapakaHOBble — Blattoptera
8. OTpsin 6oromonoBble — Mantoptera
9. Otpsan TepMuTel — Isoptera
10. Otpsin BecHssHKM — Plecoptera
11. Orpsn aM6un — Embioptera
12. Orpsn rpwuio6narTiasl — Grylloblattida
13. Orpsan nmatoyHuky — Phasmoptera
14. Otpsan npsiMokpbUIble — Orthoptera
15. Otpsn remumepunsl — Hemimerida
16. OTps KOXUCTOKpbLIbIe — Dermaptera
17. Otpsan 3opanTepbl — Zoraptera
Hapotpsin remurrepountsie — Hemipteroidea
18. Orpsin ceHoensl — Psocoptera
19. Orpsan myxoensl — Mallophaga
20. Orpsn BiM — Anoplura
21. Otpan paBHOKpbUIBIE — Homoptera
22. Otpsan xionsl — Hemiptera
23. Orpsan Tpuricel — Thysanoptera
Otzien ¢ oNHEIM npeBpatieHreM — Holometabola
Hanotpsn xoneonreporarsie — Coleopteroidea
24. Orpsn xyku — Coleoptera
25. Otpsl BeepoKpbLUIBIe—Strepsiptera
Hanorpsn Hejiporrrepountbie — Neuropteroidea
26. OTpsia ceTyaTOKphUIble — Neuroptera
27. Orpsan Bepbironku — Raphidioptera
28. Otpay Gonblirekpsuisie — Megaloptera
Hanotpsan MexonrepouHble — Mecopteroidea
29. Otpsz CKOPITMOHOBEIE Myxu — Mecoptera
30. Orpsn pyveitnuxu — Trichoptera
31. Orpsan 6abouxu — Lepidoptera
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32. OTpsin nepernoHYaToKphlibie — Hymenoptera
33. Otpsn 610xu1 — Aphaniptera
34. Otpsin nByKpbUIble — Diptera

BTOT BapUaHT CUCTEMBI BOLLIE BO MHOIME YUEBHMKU U PYKOBOZCTBA I10
SHTOMOJIOrMU. OHAKO HEKOTOPEIE €0 MTONOXKEHMS ITONBEPraloT KPUTHKE.
B yacTHOCTH, BBeleHMe B KJIACC HACEKOMbIX OTpaI0B Protura, Diplura u
Collembola (Podura) orpaBpisaeTcst TONBKO CTPEMIIEHMEM K COXPAHEHUIO
Tpajuuuid. Begb o MHOTUM MpU3HAKAM 5TU OPraHU3MbI COJIMKAIOTCS C
MHOTOHOXKAaMM M Kak IIpOTUBOIIOCTaBlIeHMe Thysanura — UCTUHHBIM ITep-
BIYHOGECKPBLIBIM HACEKOMBIM — 3aCTYKUBAIOT BBIIEJIEHNS B CAMOCTOS -
TeJIbHbIE KJlacchl. IMEIOTCS BecKre apryMeHThI IIPOTUB OObEINHEHNS 110-
JEHOK M CTPEKO03 B OT/EJI IPeBHEKPHLIBIX. BecbMa fanekue Ipyr oT apyra,
OHM He SIBIAIOTCS NPEBHEKPHUIBIMU B IIPIMOM CMBICTIE CIIOBA, TaK KaK JIpeB-
HeWIIKMe KpbLIaThle HACEKOMBIE UMEJIY IPU3HAKU HOBOKPBUIBIX. TpynHO
TaICKe TMPUBHATD IIEPETOHYATOKPLUIBIX ITPEACTABUTENIIMU HAIOTPSIIA Me-
KOITEPOUIHBIX. Bostee yacTHbIe BO3paKeHNsT KACAIOTCH CAMOCTOSTELHOCTY
OTpsia BeepOKPBUIbIX, BBOIUMOIO Ha I1paBax IIONOTPSIIA B OTPSL XKYKOB.

Han6ornee paguxansHble npeoGpa3oBanust cucteMsl A. B. MapTsiHOBa
NpeJIaraloT nareo3HTOMOJIONM. OCHOBBIBAsICh Ha CTPOTO NaTHPOBAHHbIX
OTIeYaTKax UCKOIMaeMbIX (hOpM, MOXKHO IPOCIEIUTD, KaK OT CAMBIX IIpH-
MUTHMBHBIX KpbUIAThIX HACEKOMBIX — Protoptera — OTOLLUIH [iBe 3BOJIOLIU-
onHble BeTBU: Gryllones 1 Scarabaeones. [IepBble BepHYIMCh B KPYITHBIE
CKBaXXMHBI CyOCTPATOB I10 IIOJIOTOM JIECA, UCITBITATIM SMOPUOHU3ALIAIO
Pa3sBUTUSA, NIPUOOPENU CIIOCOGHOCTh CKIIaIbIBaTh KPBUIbS IUIOCKO Ha
OpIOLUKE Y B KOHEYHOM CUETe Jald Havyalo IIonoTaeny Polyneoptera cuc-
TeMbl A. B. MapTeiHoBa. Brophle, coxpaHsist 1oJiroe BpeMsi ITOBafKK U
MopgoJioruio Protoptera, IMTAIOIUXCS CTIOPAHIMSAMU TOJIOCEMEHHBIX,
BIIOCJIEACTBUM I HayaJIo [IpeiKaM COBPEMEHHBIX ITONEHOK, 3aTeM —
[IpefikaM COBpPEMEHHBIX CTPeKO3 U HaKOHell OOlleMy IIpeiKy —
Paraneoptera u Oligoneoptera.

Pa6oTa 1o cucreMartrke HaceKOMBIX Mponosnkaercs. CoBpeMeHHas CH-
CTeMa HaCEKOMBIX COBEPLIEHCTBYETCSI HA OCHOBE COITOCTABNIEHYS Pa3HbIX
(hakTOB, MHEHUH KCCIIeqOBaTENEH. :

OTpsizibl HACEKOMBIX MBI PACCMOTPUM, HE TIPETEHIYST Ha ¥CYepIThIBaIO-
LIMe XapaKTePUCTMKU, CTPEMSICh JIMIIb K OLIEHKe CBOE0Gpasyst KaXIoro U3
HuX. OJHaKo Ipexne BCero oOpaTUMCsSI K MHOTOHOXKAaM — HU3LIMM
Atelocerata, KOTOpbIe paCCMaTPUBAIOTCS KaK OIMKAMIIIME TIpeIecTBeH-
HUKH HACEKOMBIX.

MHOIOHOXKHA

Husume HenomHoychle (Atelocerata), M3BECTHBIE IO OGLIMM Ha3BaHU-
€M MHOTOHOXeK (puc.202), Ha caMOM Jeie IpeACTaBIsIoT coboit 4 Hesa-
BUCHMEIX IPYT OT Opyra XU ONHOPOIHEBIX BHYTPHU cebsl Kiacca: TyGoHOorue
(Chilopoda), nsynapHonorue (Diplopoda), mayporonsr (Pauropoda) u
cuMuisl (Symphyla). TpaguunoHHOE 00beIUHEHME HX B OIUH KJ1acc
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Myriapoda (MHOTOHOXKH) B HACTO-
s1ee BpeMsi He MOXET ObITh ITpU-
HSTO, XOTS U coxpaHseTcs 1o Gop-
MaJIBHBIM COOOPaXEHUIM B PYKO-

Ls Lg L3 Ly
A »

BOZICTBaX U YUEOHUKAX.
Lgls Lylsly A BceM MHOTOHOXKaM CBOM-
N \ CTBEHHO OIIpeEIeHHOE CXOICTBO —

BBICOKO COBEpIIEHHBIN IOJIOBHOMI
oTIeN, 06pa30BaHHbIA U3 OIUHAKO-
BOro uucia (6) TOMOJOTUYHBIX Cer-
MEHTOB, ¥ JUIMHHOE, 6oJiee WK Me-
Hee TOMOHOMHO-MeTaMepHoe TYJIO-
Bule (cM. puc. 61). B HEKOTOpBIX
OTHOLLIEHUSIX MHOTOHOXKY HE Me-
Hee GJIM3KY IIPOTOTHUILY, YeM JIMCTO-
HOTYe paKyl YU TPHIOOUTHI, U Cpe-
I BCeX Ha3eMHBIX WIEHUCTOHOIMX
OBHApYXUBAIOT, 6ECCIIOPHO, HAM-
BoJblilee CXOACTBO C KOJIbYELIAMM.
CoXpaHUB MHOTHE YepTHI MCXOIHO~
0 COCTOSHUSI, MHOTOHOXKM HOC-
TUTJIM BLICOKOTO COBEPLUEHCTBA U
TIOCIIY>KWIIM OCHOBOH IUIsSt POPMU -
Puc. 202. Bspocisie MHOFOHOMKKH: pOBaHMSA HACEKOMBIX.
A— Lithobius (Chilopoda); 5 — Hanseniella CYI.L[CCTBCHHOG 3Ha4YeHne B

(Symphyla); B — Polydesmus (Diplopoda); I'—
Pauropus (Pauropoda); L,...L; — CErMeHTEI Tena, GMONIOTUYECKOM [porpecce STHX

[OSRMSIOIIMECS B COOTBETCTBYIOUIMX IAUUHOY- (HOpM MMETTH SMOpUOHU3ALMS pas-
HBIX BO3pACTaX BUTHUS ¥ NIpeobpa3oBaHye OHTOTe-
He3a B LIEJIOM.

TIpy cpaBHEHMY C KOJbUeliaMyl HauGOJIbIIee CXONCTBO OGHAPYXUBAIOT
ry6oHorie. COXpaHMB UCXONHYIO TOMOHOMHOCTD TYJIOBHIIHOA MeTaMe-
PYH, GPIOLIHOM KPOBEHOCHBII COCYI, COSIMHEHHBIN CO CIIMHHBIM COCYNOM
IyTaMy a0pThI, U MHOTUE aHHETMIHbIE YEePTHI B OTAEJIbHBIX OpraHOreHe-
38X, TYGOHOTHE MHOTOHOXKWY HCITHITAIM [IyGOKYI0 9MOPHOHU3ALMIO pa3-
BUTHS U B HACTOSILIEE BpeMsl ABJIAIOTCS Hauboslee COBEPLIEHHON TPYIIION
cpeny Hu3wmx Atelocerata. ITo-Buaumomy, Chilopoda oTaeIUINCE OT
IpYr¥X TPYIIT MHOTOHOXEK Ha OYeHb PaHHUX 3Tanax 3BOJIOLUMI
Atelocerata 1 TIpyoOpesid 3aMeYyaTeIbHOe COBEPIIEHCTBO.

[lo TpamuioHHOM Kiaccudukalmu Atelocerata pasne/gioTcs Ha 1Be
rpymmsl: Progoneata u Opistogoneata. [lepas rpyma, BKIOYaroLIas
Symphyla, Diplopoda u Pauropoda, Xapakrepu3yeTcs IoJI0KEHUEM ITOJI0-
BOTO OTBEPCTUSA (TOHOITIOPA) B IIepeHeH ITOJOBUHE Tejla — Ha TPEThEM Ty~
JIOBUIIIHOM cerMeHTe. BTopas rpymma, o6bepuHsiomas Chilopoda u
Insecta, oTIIMYaeTCs TEPMUHATBHBIM ITOJIOXEHUEM ITOJIOBOTO OTBEPCTHA —
Ha KOHILIE TeJa.

OIHAKO 3TO IIPOTHBOIIOCTABIEHE UCKYCCTBEHHO. ['0pasio GobIIero
BHUMAHUS 3aCIYXUBAIOT HE CTOJIBKO CXOICTBO IYOOHOTHX M HACEKOMBIX U
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OTJIMYME UX I10 STOMY IPU3HAKY OT IPYTUX (HOPM, CKOJIBKO TOYHOE COOT-
BETCTBUE B ITOJIOXKEHUY FOHOIIOpa Y CUMMI, ABYITAPHOHOIHMX M [aypo-
og.

[TonoBoe oTBepCTHE U MPOTOK I'YGOHOTUX 0OPA3YIOTCS, KAK M Y KOJIb~
YelloB (13 LIEIOMOIYKTOB), TOrJa KaK Y HaceKOMEBIX Y Bcex Progoneata —
ITyTeM BILTYMBAHUS SKTOAEPMATBHOTO 3TN, CX0ICTBO I'yOOHOTUX 1
HaCceKOMBIX 10 TEPMUHAILHOMY TIOJIOXXEHWIO TOHOIIOPA CIIeNyeT IIpHU3HATh
KOHBEPIeHTHBIM, PA3BUBIIMMCS B 00€UX IPYIIIax Ha pa3HOH OCHOBE.

BeposiTHO, Takoit Xe OLEHKHU 3aCcy>KUBAIOT U Opyrue, MeHee Cylle-
CTBEHHBbIE U CUCTEMATHUKOB TIPU3HAKU CXOACTBA TE€X U IPYTMX. OTH
CXOZCTBA CBUIETENBCTBYIOT 00 OOIIIHOCTU SBOJIFOLMOHHEIX ITpeoGpa3oBa-
HUH, 06BEKTOM KOTOPBIX CTAIM, C OMHOM CTOPOHKI, UCXOMHAS M BO MHOIMX
OTHOLLIEHVSIX TI006HAas KOJIbYeLlaM MHOTOHOXKa, a C IPYroi — MCXOIHOe
HacexoMoe, B TYJIOBUIIE KOTOPOro HaMevanach auddepeHUNaIUS Ha
IPYOHOM M OPIOIIBOM OTHEHI.

B MopdonoruyeckoM psmy OT KOJBYEOB K HACEKOMBIM ITOCHE
Chilopoda, BeposiTHee Bcero, HODKHBI CTOSITh Symphyla. Crabumsanus
yucia TYJOBULIHBIX CeTMEHTOB (14) y CUM(MIWI U Y HACEKOMBIX, OBITH MO~
3KET, IPOM3011LIa CAMOCTOSITEIEHO, U HaCEKOMBIE PasBIIMCE OT CUMMPUIO-
TIOJHBIX MHOTOHOXEK C OOJIBIUMM YMCIIOM CETMEHTOB TeJla, YeM Y COBpe-
MeHHBIX (opM. Hanuuue 15 cerMeHTOB B TYJIOBUILE GeCCSXKKOBBIX
(Protura) cBHIETENILCTBYET B ITOJIB3Y 3TOr0 JomylueHus. ITo coBoKymHoc-
TU MOP(OJIOTUUECKUX K OHTOTEHETUYECKUX TIPU3HAKOB CUMMUJIBI TOpas-
10 BJIMKEe K HACEKOMBIM, YeM MHOTOHOXKHU IPYTUX KIACCOB, HAIIPUMED
Diplopoda unu Pauropoda. B To e BpeMs cUMOIIBI 00HAPYXUBAIOT Yep-
ThbI CXOLCTBA U C TYOOHOTUMU, U, TAKUM 06pa3oM, Halll MOPOTOTUYECKUIA
psim TipuHMMaeT BUI: Annelida — ... — Chilopoda — ... — Symphyla —

... — Insecta.

B manHOM psiny ¢hopM HaOIIOHAIOTCS OTAENIBHBIE COCTOSHUSA TT0CIe-
JIOBaTEJLHOT'O COBEPLUSHCTBOBAHUS OpraHM3alUM IIOCPEICTBOM Lieda-
uzanuy (mocTurHytoit yxe Chilopoda), onuromepusaluu (IOCTUTHY-
Toit Symphyla) 1 TarMaTu3aUMy (CBOMCTBEHHOU HaceKOMBIM). B aToMm
K€ Py ITPOCIeXUBAETCS PENYKUMS 3aMKHYTOM KpoBEHOCHON cucTe-
MbI Annelida cHayana 10 CIIMHHOTO ¥ GPIOLIHOTO COCYIOB, COEIUHEH-
HBIX qyramu aopTel (Chilopoda). [lanee pemyuupyercd 6plOlUHOMN co-
CYIl, HO COXPAHSIIOTCSI OTXOIAIME OT CIIMHHOTO COCYMa IOIIepeYHble 1
O0YeHb KOPOTKHE BEIPOCTHI (Symphyla). ¥ HaceKOMBIX. peayLIMpyloTCs U
3TH OOKOBBIE OTPOCTKY U CEpAlle MPUHUMAET BU IIOJIOA TPYOKH C 1O~
CETMEHTHO PaCITOJIOXEHHBIMI OCTHSIMM ¥ KNaraHaMu. Penykiius 3amMk-
HYTO! KPOBEHOCHOM CUCTEMBI IO COCTOSHUS CIIMHHOTO COCYla OKaza~-
JIaCh BO3MOXHOM JIUIIE ITPY CUJIBHOM Pa3BUTHU TPaxeMHON CUCTEMEI,
B3sIBLIEY Ha cebs pojIb obeceveHusI TKaHe! ¥ KJIeTOK KMcopoaoM. B
CBOIO OYepeb, 3TH ITPOLECCHl — PEAYKLIMI KPOBEHOCHOM U B MEHBLUEH
CTENEeHU CTaHOBJIEHUE TpaXeHHOM CUCTEMBl — CBSI3aHbI C peayKluei
BTOPUYHOM ITONIOCTH TeJia (UuesioMa) U (GOpMUPOBAHKUEM CMELLIaHHOM 110-
JIOCTH (MMKCOILIEJISI), UTO CYIECTBEHHBIM 00pa3oM U3MEHHUIIO XapaKTep
OpraHOTeHE30B.
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[IpencraBurenu xiaccoB Diplopoda n Pauropoda, BeposITHO, Jaleky OT
TIPEAIIONAraeMbIX IIPOTOTUIIOB HACEKOMBIX. UepThl CIIELMATU3AIMU 1 per-
pecca, Maiast akTMBHOCTb B COYETAHWY C Pa3BUTUEM CPEICTB ITACCUBHOM 3a-
UIUTHl BeCbMa XapakTepHBl LI 2TUX ¢opM. Ecnu mpuHATh, 4TO Bee
Atelocerata pasBrIIMCH U3 06111eT0 KOpH#, To Diplopoda 1 Pauropoda pasor-
JIUCB C UCXOIHBIMH HACEKOMBIMU ropasno rosxe, yeM Chilopoda, HO paHb-
ute, yeM Symphyla. I[To-BUAEMOMY, MHOTOHOXKY IIPOUCXOIVUTH U3 ITep-
BUYHOBOJHBIX (DOPM, COXPAaHMBLUUX JIMYMHOYHBIM TUIT pa3BUTHA. B ToM
ClTy4ae ecid NOATBEpAUTCS MHEHUE, YTo KcKornaeMsle Arthropleura SBnsoT-
CSl OCTaTKaMU II€pBUYHOBOIHON ABYIIADHOHOTOM MHOTOHOXKH, TO HAI0
TIPUHATD, YTO pasliesieHre COBPEMEHHBIX KJIaCCOB IPOMCXOIIIIO elle B BO-
HOH cpefie, 10 ocBoeHUs cylun. COBOKYITHOCTh CPaBHUTETHHO-MOPGOIOTH -
YeCKUX JaHHBIX U JaHHBIX CPAaBHUTEILHOM SMOPHUOIOTMY He IIPOTUBOPEYHT
3TOMY JOITYLUEHMIO. CTOJb XXe BEpPOSTHO, YTO JIOTOMKU X — HaCEKOMbIe —
¢(hOPMUPOBAIIUCH KK HA3EMHEIE CYIIIECTBA, IIEPBOHAYAILHO CBI3AHHEBIE B
CBOEM Pa3sBUTUM U I10 06pa3y XU3HU CO CTPOMAaTONUTaMU — CBOEOOPa3HBI-
MU CyOCTpaTaMu, IIpeIILIeCTBOBABLUMMU 00pa30BaHMUIO ITOYB.

OB30P OTPSAIOB HACEKOMbIX
NMPOTYPbI, WX BECCSHXXKOBbBIE (PROTURA)

BeccsxkoBble — KPOXOTHBIE OI€IHBIE YepBEOOPa3HbIe HACEKOMBIE,
JIMIIEHHBIE I71a3, aHTEHH, a HeKOoTophble OPMBI M TpaxeMHOMN CUCTEMEL
(puc. 203, A). O6UTas B XOPOLIO ad3PUPYEMBIX, BIaXHBIX TOPU30OHTAX I10-
YBbI, OHY ME[UIEHHO IepEIBUTAIOTCS IT0 CYOCTpaTy, IIUTASICh, IIO-BUIUMO-
My, COZIepXXMMBIM KJIETOK I'PH6OB U Bomopocieii. [Ipuuucnsemsre o Tpa-

Puc. 203. Beccsukunk (4); apyxsoctka (F) (mo Youdeowei, 1977); Horoxsoctka (B)
(mo Obenberger, 1955); merunoxsoctka (I7) (mo IllapoBy, 1964)
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JULMH K TIEPBUYHOOECKPBUTBIM HACEKOMBIM, OHU OJIU3KU K MHOTOHOX -
KaM, TaK KaK ¥MEIOT pyIUMEHTapHbIE IBYWIEHUKOBBIE KOHEYHOCTH Ha
TpeX TIEPBBIX CEIMEHTAaX OPIOIIKA, XapaKTepU3YIOTCS aHaMOP(pHBIM Hapa-
LIMBAHKEM TPeX ITOCIESTHUX €r0 CETMEHTOB B ITpOLIECCe ITOCTIMOpUOreHe3a
U OpYTUMU IIpU3HAKAMU.

Penxue, ripecTaBieHHEIE TUIIB HECKOIEKUMM ECATKAMU BUIIOB, Gec-
CSDKKOBBIE MaJIo M3ydyeHsl. [Ipeanosararor, YTo st 3aIUThl OT BParoB UM
CITYXKUT CEKPeT XeJIe3, PacIoioXeHHbBIX Ha BOCBMOM CErMeHTe OpIOLIKa,
HO 3TO MHEHUe TpeOyeT roarBepkueHus. IIpy KpOmOTIUBEIX X CUCTeMa-
TUYECKUX IoUcKax B cpeaHeit mojoce 6. CCCP uHorma MoxHo o6Hapy-
XUTh O6eccspKHUKa eBporieiickoro (Eosentomon transiforum Berl.).

B suyHMKaX [TPOTYp UMEETCS 110 OTHOMY PasBUTOMY (HOJUTUKYITY, U B
HUX GOPMUPYIOTCS SULIA SITUNTUYECKON (popMBI. B rmocTaMOpruoHans-
HBI TIEpHO IIPOTYPHI IIPOXOMAT IIECTh BO3PACTOB U IOCTE JOCTHKEHUS
TI0JIOBOM 3pEJIOCTU He JTUHSIOT.

HOIrOXBOCTKU (COLLEMBOLA, UT PODURA)

O6J1MK HOrOXBOCTOK BecbMa cBoeobpaseH (puc.203, B). Beutyrins-
SICh U3 SMIIA C IIECTUCEIMEHTHBIM OPIOLIKOM, HOTOXBOCTKU HE Hapallii-
BAIOT HOBBIX CETMEHTOB TeJIa U, BOZMOXHO, SIBJISIIOTCS HEOTEHUYECKMU
MHOTOHOXKAaMU C eIUHCTBEHHBIMU B CBOEM POJE GPIOLUHBIMU IIPUIAT-
KaMM: OpIOLIHON TPYOKOU-KONIOGOPOM, 3aLleNKON M MPhIraTeIbHON
BUJIKOM. OHM OTJIMYAIOTCS OT APYTUX HACEKOMBIX He 0(POpMIIEHHBIMU B
OBapHUOJEl IMUHUKAMY, NOJTHBIM JPOGIECHUEM OKPYIIEIX U OTHOCH-
TeNbHO OSTHBIX XEITKOM SIMILI, [IePEKPECTHBIM PACIIONIOXKEHHEM OCell B
OHTOTreHe3e (IIarMakCOHUS), HeCTAOUITU3UPOBAHHBIM YU CIIOM JIMHEK 1
BO3PACTOB, IPOIIOPLIMOHANBHOCTEIO OT/IEJIOB TeNla, COXPaHsIouIecs Bo
BCEX BO3pACTax, ¥ XapaKTepHbIM ITOCTAaHTEHHAJILHEIM OPraHoOM, 3aciy- -
XWBasi BBIJIEIEHUS B CAMOCTOSITENLHEIN KJlacC WISHUCTOHOTUX XXUBOT-
HBIX.

HsBectHo He MeHee 2000 BUIOB HOTOXBOCTOK,, PACIIPEAEIISIOIIMXCS IO
IByM rpymmam: Arthropleona u Symphypleona. YieHUCTOGPIOX1IE HOTOX -
BoCTKM (Arthropleona) cylecTBOBIM ellie B JeBOHCKUMI ITEPUO, YTO yC-
TAHOBJIEHO TT0 UCKOIIaeMbIM OCTaHKaM. OHM CYUTAIOTCsL 60J1ee IPUMUTUB-
HBIMH, yeM ciuTHoOpIoxue (Symphypleona). HyBCTBUTENbHBIE K BHICHI~
XaHUIO, HO He TpeGOoBaTeIbHBIE K TEITTY, HOTOXBOCTKU ILIMPOKO PACIIPOCT-
paHeHEBI II0 BCEMY 3eMHOMY LIapy, BCTpeyasich B IIOYBE U Ha ee
IIOBEPXHOCTH, BO MXY, B TpaBe, I10f] KOPOU lepeBheB U Ha KyCTapHUKaX,
HO BCETJIa BO BIAXHEIX OHOTOMAaX.

HoroxsocTKy MUTAIOTCS CIIOpaMy IpUOOB, MULENNEM, COCKPebaloT
0aKTepUaATHHBIM HAJIET Ha YACTUYKAX ITOYBBI M UHOLHA IIPUYUHSIOT Bpell
KYJIBTYPHBIM PACTEHUSIM, MIOATAYMBAS UX HEXHBIE IIPOPOCTKU.

Hexoroprlie Bunnl (Achorutes armatus Tullb.) TTOSBISIOTCS HA TAIOM
CHETY M JIeTHUKaX, Ipyrue — Ha ITIOBepXHOCTHOU rureHke Bozsl (Podura
aquatica L.). BLUTM OTMeueHbI 3HaUNTe IbHbIe CKOTLIEHs! 0cobel Anurida
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maritima Her. B CeBepHOM Mope, BOIM3U GeperoB Benukooputanuu. Ho-
TOXBOCTKY — OIMH U3 HauboJee XapakTepHbIX KOMIIOHEHTOB CKYTHOM aH-
TapKTUYeCKOM (ayHbl, HO UX HETPYAHO 3aMETUTD U B LIBETOYHBIX FOpILI-
Kax Ha okHax. KonuyecTBo X MOXET JOCTUraTh MUJUTMOHOB 0COOei Ha
1 M2; OHM IPUHMMAIOT aKTHBHEiIIIee yJacTie B II0YBO0GPA30BATEIEHOM
Ipoliecce, a HEKOTOpEIe BUIBI YCKOPSIIOT pasioxeHue B rouse JJT He
MeHee yeM B 300 pas.

Cpenu Arthropleona BhIIENSIOT [Ba HanceMmeiicTsa: Poduroidea — ¢
Pas3BUTOM ITepeHerpynbo, U Entomobryoidea, y KOTOPBIX OHa peayLy-
poBaHa. 13 Poduroidea B moyBe 06BIYHO BCTPEYAIOTCS MOJOUHO-6ebIe
Onichiurdae u cBUHLIOBO-cepble Hypogastruridae, B rHMIOLIEH IpeBecy-
He — roJlyooBaThle ¢ KpYIIHEIMU GopoaaBKaMu Ha Tene Neanuridae, Ha
IIOBEPXHOCTU TUXUX BOJ U Y OeperoB BonoeMoB — TeMHbIe Poduroidae.
W3 Entomobryoidea y KpaeB JyXK ITOcie HOXIS MOXHO 3aMEeTUTb
Isotomidae. OTHocuTeNbHO KpymnHble (1o 8 MM) Tomoceridae 06b19HO
OOUTAIOT Cpely OllaBlUel TUCTBEI, a pasHolBeTHRIe Orchesellidae, mmo-
KPBITHIE JUIMHHBIMY LIEIKOBUCTHIMY BOJIOCKAMH, — Y OCHOBaHMUS ITHEH 1
CTBOJIOB JepEBLEB. M3 CIMTHOODIOXMX Ha IpeBeCHBIX CTBOJIAX JIETKO 06-
HapyXXUTh TEMHBIX ¥ GiecTaimMx Sminthuridae, a B IeCHOM MOACTUIIKE —
HeB3payHbIx Dicyrtomidae.

OBYXBOCTKW (DIPLURA)

JIBYXBOCTKM — MeJKUe YepBeoOpasHble WIEHHCTOHOIUE C OYeHB TOH-
KUMU ITOKPOBaMU, ITMHHBIMU AHTEHHAMU U He MEHee JUIMHHBIMU XBOCTO-
BBIMU HUTAMM (puc. 203, b). BHelHe moxoxue Ha HEKOTOPBIX XULIHBIX
JIMIMHOK HACEKOMBIX, OHY II0 COOTHOLUEHUIO OCelt B OHTOTeHe3e (ILiary-
aKCOHMA), CTPOEHMUIO JIAITOK Y HATIMYUIO PYTUMEHTAPHBIX KOHEYHOCTE Ha
OPIOLUIHBIX CETMEHTaX COMDKAIOTCS ¢ MHOTOHOXKaMHU. JIMILEHHbIE 713 U
SIALIEKITAa, ¢ MHOTOYMCIIEHHBIMU LUETMHKAMU Ha TeJle, IBYXBOCTKM HaJlo-
MUHAIOT IIETUHOXBOCTOK, HO OTIMYAXOTCS OT HUX IIOTPYXEHHBIMU BHYTPb
TOJIOBHOM KariCyJbl YeTIOCTSIMHU.

O6uTas o1 KaMHSMH, B [TIOYBEHHBIX II0paX, JIECHOH! IMONCTUIKE U
pasjararoulencs IpeBecuHe, ABYXBOCTKY ITUTAIOTCS CIIOPAMU IPUGOB,
MHULENTHEM, BOIOPOCIAMY U IUIIb U3pedKa XUUIHUYAT. Oco6eHHO
cBoeoOpa3HEl KIelexBocTku (Japygidae), mHora JocTuraiolwme 8 cM B
ITMHY X UMEIOLLe BMECTO WIEHUCTHIX LEPOK KpeIKue KiIeuu — Gop-
LIETICHI.

PasBuTHe NBYXBOCTOK 9ITMMODP(MHOE: MOJOABIE OCOGU OTIUYAIOTCH
OT B3POCJIBIX pa3MepaMH, YMCIIOM WIEHUKOB aHTEHH U LIEpOK, Hepa3BH -
TOCTBIO ITOJIOBBIX OpraHoB. He uMes CTaGHIU3MPOBaHHOIO YUCIA M-
HEX Y BO3pacTOB, ABYXBOCTKM IIPOLOJIKAIOT IUHATH U BO B3POCIIOM CO-
CTOSIHUH.

HM3pectHo 0x0110 400 BUIIOB IBYXBOCTOK, TIPEUMYILECTBEHHO OHM OOU-
TalOT B TPOITUKaX U cydTponukax. HeMHoOrue BUIBI BCTpeYaloTCsl Ha fore
HaIlIel CTPaHbI U UCKIIIOYUTENLHO PENIKO — B GoJiee CeBepHbIX palloHaXx,
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HanpyMep B [TonMockoBse. JIByXBOCTKY pasnessioTcs: Ha TPU CeMeiicTBa:
KpOXOTHBIX Kamnozie#t (Campodeidae), kiewrexsoctok (Japygidae) u pac-
MIPOCTpaHeHHEIX B Adpuke, AMepuKe 1 Ha 1ore EBportsl Projapygidae.

WETUHOXBOCTKU (THYSANURA)

['mbKoe BepeTeHOBUAHOE TEJIO LIETHHOXBOCTOK ITOKPHITO cepebpuc-
TBIMU YelllyAKaMu, a JUIMHHBIE AaHTEHHBI ¥ XBOCTOBBIE HUTH IIPHIAIOT UX
00JIMKY 3aBepLIEHHOCTH (puc. 203, ). CloxHsle daceToYHble I1a3a, oT-
KPBITHIE YEJIIOCTU IPHI3YLLETO TUIIA, PA3BUTHIM SULIEKITAN, TUIIMYHLIE [1a-
HOMCTHYECKHME OBAPUOJIBI U 3apOABILLIEBbIE 06OJOUKM SMGPHOHA 06YC-
JIOBIMBAOT CXOICTBO IETUHOXBOCTOK C KPhIIATbIMU HACEKOMBIMU U I1PO-
TUBOIIOCTABJISIOT KX MHOTOHOXKaM. BMecTe ¢ TeM OTCyTCTBUE KPhUILEB U
HaTNYKe PYIMMEHTAPHBIX OPIOLIHBIX KOHEYHOCTEH CBUIETEILCTBYIOT O
IIPYMUTUBHOCTU STHX HACEKOMBIX.

O6remuuss He Menee 400 BuIOB, otpsix Thysanura pasaensercs Ha IBa
NOJOTPsIIA: IPUMUTUBHBIX Archeognatha ¥ 601ee ClieMaTH3UPOBAHHEBIX
1 SBOJIIOLIMOHHO CTOSILUMX BhIILIe Zygentoma.

K rnepBomy monotpsiny oTHoOCSTCS. GOPMBI, OTIUYAIOLIMECS HECOBEP-
IIEHHBIMU OIHOMBIUEIKOBEIMA MAHAUGYIAMU, HECMBIKAIOLIMMUCS 3M6-
PUOHAJILHBIMU 060JI0YKAMU TIPU MCXOIHO ITIaTHaKCOHHOM ITOTOXEHUN
3apoJIblLla B SHLIE U, YTO OCOOEHHO CYIIECTBEHHO, BEChMa [TOJTHOM cerMeH-
TalMen roJIOBBI M COCTABOM OPIOLIHBIX KOHeyHocTel. [To BHelHeMY BuLy
OHH OJIM3KM K UCKOTaeMBIM Monura, KOTOPBIX MHOT/IA pACCMATPUBAKOT
KaK IIPOTOTHIT HaceKOMbIX. Cpellu IIpeCcTaBUTeNE STOro ONOTpAA Clle-
IyeT OTMETUTL KPYIMHBIX MaXWUIUCOB (OO0 3 cM) — IOpPKMX oOUTaTeneit
CKaJI, CTIOCOGHBIX JIOBKO JIa3aTh 10 BETBSIM AE€PEBBEB U IIPBITaTh, yaapss
XBOCTOBBIMM HUTSIMU O CYOCTpaT.

IIpencraButeny BToporo nopotpsna — Zygentoma — 06JaJaioT IBY-
MBILUENKOBBIMU MaHIMUOYIaMU, 3aMKHYTBIMU SMOPYOHATBHBIMU 060JI0Y-
KaMM ¥ BECbMa PeNylMPOBaAaHHBIMU OPIOIUHBIMU KOHEYHOCTAMU. K HuM
OTHOCATCA cepeOpUCThIe YEeLIYHHULIBI, KOTOPhIE BCTPEYAIOTCS U B Ielle-
pax, ¥ B BAHHBIX KOMHaTaX COBPEMEHHBIX KBAPTUP, Ilie HaXOMIT Garo-
NPUATHBIE IS ce6s1 YCII0BYS G113 BIaXHBIX TPYO U CTOKOB. M3penka oHu
ITOCEJAIOTCH B KHUTOXpaHUIMIIAX, IIOBPEXIAasi TIPOIMMMTAHHYIO KiIeicTe-
pom 6ymary. Hapsimy ¢ venryitnunamu (Lepismatidae) B TonoTpsis BXOAAT
cBoeobpasHrle Nicoletiidae, oGuTaroiye B MypaBeitHuKax. JInIeHHbe
IJ1a3, OHH JIOBKO ITOAXBaThIBAIOT KaIIeIbKU XU IKOM UM, KOTOPO# 06-
MEHUBAIOTCS MyPaBbU, U IIPU BCKPHITUU MypaBeHUKa MOMEHTAILHO MC-
4e3aloT B DIIYOOKUX XOOax.

3HayeHue LIETUHOXBOCTOK B IIPUPOJIE U B XO3SMCTBEHHOM HesTeTbHO-
CTH YeJIoBeKa BECbMa CKPOMHO, HO OHM UCKITIOUUTEIBHO MHTEPECHBI JUIS
SHTOMOJIOTOB KaK XWBbIE CBUAETEILCTBA CAMBIX PAHHUX 3TAIOB 3BOJIIO-
UMM HaceKOMBIX. PacluypeHHbIe apaHOTaIbHbIE BEIPOCTHI Ha TPYIHBIX
CerMeHTax HEKOTOPBIX BUIOB HEPEOKO CUMTAIOT aHalolaMU 3a4aTKoB
KpPBUIBEB.
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NOOEHKW (EPHEMEROPTERA)

IMonenku — ampubHoTHYECKHE HaceKoMble. ITpoBond GOTBLIYIO YacTh
JKM3HU B BOJIE, OHH B I10CEHUE YaCHl €€ 06PETAIOT LIMPOKUE aXKYPHEIE
KPBUIbS U, YCTPEMJISSICh B OpayHbIH ITONIET, ITOPXaloT B CyMepkax Hajl o3e-
PaMU U peKaMI.

MHorve MomeHKH YAMBHTENBHO KPAacuBbl M U3ALIHEL (puc. 204).
OOGBIMHO OHM XUBYT ONUH JIEHE, MHOIIA JaXe HecKoIbKOo YacoB. [lomeHku
He IUTAIOTCA U TUOHYT, IPOU3BEs IIOTOMCTBO. JIMLIL HEMHOTHE BUIBI
aKTWBHEI HEM U CYLIECTBYIOT B TeueHYe HeCKOIBKMX CYTOK.

JIMYUHKY TTOAEHOK GoJtee JONTOBEYHEI: Pa3BUBasCh B TEUEHUe 1—3
JIeT, OHU OOUTAOT CPEIU NONBONHBIX PACTEHMUI, B IOHHOM WIE, 101 KaM-
HAMH, TRC MUTAIOTCS pasjlararoliyIMUCcs OCTaTKaMy (JeTpUTOM) M BOHO-
POCIIAMUY ¥ U3pelKa XUIHIIAIOT. PasHoobpasye XU3HeEHHBIX GOpM gy~
HOK, COOTBETCTBYA Pa3HOOOpa3UIO YCIOBUI CYIIECTBOBAHUS, TIO3BOASET
HCITONB30BATE MX B Ka4eCTBe OMOMHINKATOPOB COCTOSHMS BOI: BbIIENAIOT
KpYIMHOXaGepHbIX o6UTaTelel 3aBoJeH U y3KoXabepHbIe OLICTPUHHbIE
(OpMEI, YILTOLIEHHBIX Y [JUIMHHOKOTOTKOBBIX peO(MIIOB 1 TYCTO OITYILIEH-
HBIX BOJIOCKAMU JIMMHODUIIOB — CBOEOOPA3HBIX OBUTATE e IPYHTA.

OOBIYHO JIMYMHKU UMEIOT XaGepHBIE JIENeCTKH Ha NepBBIX CEMU cer-
MeHTax OpIOLIKa, JUIMHHbIE XBOCTOBLIE IIPUAATKH Ha IECATOM CEIMEHTE U
OTHeJIbHbIE ITYYKHM XaOepHBIX HUTEH Y OCHOBAHUSI MAKCHIUT U TIEPBBIX HOT.
[IpeBpaliasch B KpbLIaThIX HACEKOMBIX, 3peNble HUM(BI BRIBMPAIOTCS K
Ypesy BOIb! M JIMHAIOT Ha cybuMaro. PacripaBnasa MyTHOBaTbIE U TOJCThIE
KpBUIbs, CyBMMaro BCKOpE JNUHSIOT, MpUOGpeTast 06JMK M CBOMCTBA
B3pocnbIx ocobelt. ITocnenHue criapuBaroTcs u ¢pasy OTKIABIBAIOT MHO-

Puc. 204. Tlonenxka (mo Yephosoit, 1964):

1 — HuMa; 2-— umaro
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roYKCIeHHbIE AHLa, KoTophle HGOPMUPYIOTCS B [TAHOUCTHYECKHX OBAPHO-
JIax HUM@ 1 K MOMEHTY OKPBUIEHUS BBIXOIT B 00BEMUCThIE STALIEBOIB.
PaccenBaemMble Hazl BOLIOU, OHUM TOHYT ¥ NPUKPETUISIOTCS K TIOABOLHBIM
IpeaMeTaM MHOTOYMCIEHHBIMU KPIOUKaMM M BLIPOCTAMH XOPHOHA.

OMOPHOHAIBHOE Pa3BUTUE TTONEHOK ITPOXOIHUT IT0 TUITY OpTOILIArMaK-
COHHM, COTIPOBOXIAETCS OJIaCTOKMHE3aMU U 3aBepLaeTcs: (opMUPOBAHU-
€M KPOILEYHO! IMYMHKY — JIApBYIIA — C OTHOCUTEIBHO PaBHOMEPHOMN
CerMeHTaLMeN Tesla, HEMTPOIIOPLUVOHAIIBHO KPYITHOM TOJ0BOM, KOPOTKHMHU
aHTEHHaMU M XBOCTOBLIMU HUTSIMMU M He pacuIeHEHHBIMH Ha TOJIEHb 1
JIATIKY KOHEYHOCTSAMU. MHOrOKpaTHO JTMHSA, TMYMHKY Tocte 8—10 nmu-
HeK IIpUOBpETaIOT Xabphl U 3a4aTKY KPhUIbEB U, IPeobpasyach B HUMO,
IIPOJOILKAOT JUHATE 10 15—25 pa3.

3aceJissl ITOYTH Bee IpecHbIe BOJIBI, TIOIEHKN MMEIOT BAXHOE 3HAYEHYE
B MUTAHUY MHOTHMX ITPOMBICIIOBBIX phIO. M3BecTHEIE ¢ KapOoHa U BechMa
pa3sHoOOpa3HEle B IIPOIUEAILHNE IEOIOTMYECKIE TIEPUO/IbI, B HACTOSIIEE
BpeM{ OHM IIpefcTaBiieHb! He MeHee ueM 2000 Bugamu, ImpuueM 60bras
MX 4acTb COCPEIOTOYEeHA B 30HE YMEPEHHOIO KIIMMATA.

Cpeny npezcraButesneit GayHbl CpeIHeN TONTOCH! HEPEAKO BCTPEYAIOTCS
noxeHKa oObIKHOBeHHasl (Ephemera vuigata 1..) 1 NOfEHKA ABYKphLIAs
(Cloeon dipterum 1..). Maccel HUM® Palingenia sublongicaudata Tshern.
BCIUIBIBAIOT B [TOJTHOJNYHME U OKPBUISIOTCS, UTO co3iaeT (heepruecKuit
a(hdexT, KOTOPHIH COITPOBOXKIACTCH FPOMKHMMM BCIIIECKAMY OXOTSILIMXCS
3a HUMHU pbIO.

CTPEKO3bl (ODONATA, W1 ODONATOPTERA)

MHorue cTpeKo3sl — KpYITHbIE, CTPEMUTEIbHBIE XMUITHUKK, TIPOBOIS~
wye 60MLINYI0 YacTh JHsL B Bozayxe. CMALHBIE PaIy’KHbIE KphLUIbS,
CTpO¥HOE ApKOe TeO W KPYIIHBIE [JIa3a TIPUAAIOT UX o8IMKY addhexT-
HOCTb M IIPUBJIEKAIOT BHUMaHMe (puc. 205). He ycTyrias B cCKOpOCTH TToJe-
Ta IBYKPBUIBIM W OpaXHUKaM, CTPEKO3Bl IIPOHOCSTCS Cpely 3apociei
NpUOPEXKHEBIX pACTEeHUI, UCKYCHO MaHEBPUPYS U Gpocasich TO BOKOM, TO
OPIOILIKOM BIIEPES.

Crpexo3bl CYLLECTBOBAIM e1e B KapOGOoHe ¥ MO U3MEHMIMC 32 MPOo-
LUeIIKe MIUTMOHBL JIET, COYeTas apXauyHOCTh OPraHU3aly ¢ IpU3HaKa-
MU CHELMATM3AIMHU ¥ BEICOKOTO COBEpINEHCTBA. VX IpUMUTHBHOCTS — B
FOMOHOMHOCTH PACITPOCTEPTHIX B CTOPOHBI CETYATHIX KPBIIBEB, CIIELIAI-
3aLusl — B TUNIEPTPOMUH TUIEHPUTOB M JOTIOIHUTETEHOM KOIYIATUBHOM
OpraHe y caMl0B, COBEPIIEHCTBO — B Pa3BUTUM KPBLUTOBBIX MBILULL TIPSIMO-
FO NeACTBYSI U HEOOBIYAHOM 30PKOCTH IJ1a3.

Berpeyasich IToBCIOy, I CTh IIPECHEIe U COJIOHOBATHIE BOMIbI, CTPEKO-
3bI 0COOEHHO Pa3HOOOPa3HE! B TportnKax FOxHoit AMepuxy. VI3BecTHO He
MeHee 4500 BUIOB, paclpeeleHHBIX TI0 TPeM MOA0TpsAnaM: Zygoptera —
PaBHOKPEUIbIE, Anisoptera — pasHOKPBUILIE U Anisozygoptera — pacrpocT-
paHeHHbIe B Me3030€ Y MPEACTaBICHHbIE HEIHE JTUIUbL ABYMs BUTAMHM H3
Snoruy 1 Menuu.
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Puc. 205. Crpekosa (no Romoser, 1981):

1 — nuMea; 2 — UMaro

PaBHOKDBITBIE CTPEKO3bI OTHOCHUTEIBHO MEJIKHE, C ONUHAKOBBIMU I10
(bopMe MepeHUMH U 33IHMMM KPBUThSMMU; MX JIMTUMHKIA UMEIOT TpH JIona-
CTH XBOCTOBBIX Xa0p. PasHOKprUIbIe — OoJiee KPYITHLIE M MACCUBHBIE, C
WIMPOKVMY Y OCHOBAHM I 3aTHUMY KPBUTBSIMU (CM. pyc. 64). Mx maanHxu
JBILLIAT XabpaMy, CMEIEHHBIMU B MPSIMYIO KULUKY: Habupas 1 ¢ CUJIoM
BBITAJIKMBAS U3 Hee BOOY, OHM TIPY 3TOM BeChbMa OLICTPO ITEPEMELLAIOTCS.
[IpencraButenu Anisozygoptera WUMEIOT KpbUIbS  PaBHOKPBHUIBIX
(Zygoptera), Ho Xabpbl, KaK y Anisoptera. 3acelisis CTOstuMe Wiy c1abo-
IIPOTOYHBIE BOIOEMBI, IMYMHKH CTPEKO3 (HasAbl) OXOTATCS 38 BOXHBIMU
HACEKOMBIMHU, MAJIbKAMU PhIG ¥ TOJIoBacTUKaMy. VX [UIMHHAS HUXKHSS
ry6a, B IIOKO€ IpUKaTas K FoJI0Be, BEIOpachiBaeTcs BIiepell 11 3axBaTa
JIOGRIgM. JNUTENBHO PA3BUBAsCH B BOAE (JIMUIL HEKOTOPLIE aBcTpaIMiC-
KM€ BUIBI 06UTAIOT BO BIAXHOM MXY) ¥ MHOTOKPATHO JHHSIS (IO 15 pas),
JIMYMHKY TPUOOPETAIOT 3aYaTKU KPhLIBEB, IIpeodpasyroTcs B HUMP 1 Ha-
KOHEI B KphUIATHIX CTPeKO3.

Bo Bpems GpaqHoOro 1oxera caMmel noarudaer OpIoUIKO M 3aI0THAET
CIIepMOIt PACTIONOXKEHHBIM Ha BTOPOM CEeIMeHTe OpIOILIKa BTOPHYHBIH KO-
IyJISITHBHBIA opraH. [Ipy ciapuBaHUM caMKa IIPKUMAET K STOMY OpraHy
KOHEI CBOEro OpIOLIKA M, YAepXUBaeMas 3a LUEKO LiepKaMuy caMLa, 3ariof-
HIET pe3epByapsl CeMSITPUEMHUKA. Y MHOTHX CTPEKO3 3TH aKThl OCYILIE~
CTBJLXOTCS B BO3[yXeE.

Orxnagka SuLl, cGopMUPOBaHHBIX B MAHOMCTUYECKUX OBApHOaX,
IIPOUCXONUT Mo-pasHoMy. OTHU BUIBI PACCEMBAIOT UX Hall [TOBEPXHOC-
TBIO BOJBI, IPYIHE B COMPOBOXIESHMU CaMlia OrPYXaroTcs MO BOLY U,
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TIOJIL3YSCh SIALEKIaf0oM, IIOMELUAIOT LA B TIOABOIHBIC pacTeHust. Dop-
Ma SIML Y CTPEKO3 Pa3HOOOpa3Ha; siMUa pa3BMBalOTCS TIPH OPTOILIArMaK-
COHHOM IJIY TUIIMYHOM COOTHOILEHUM MOPMOIOTHYecKIX Oceil IMOPHO-
Ha, 4TO HEPEIKO MOXHO UCITONIb30BaTh KAaK XapaKTePHBII IPU3HAK B K-
CIIepMMEHTAIBHBIX UCCIENOBAHMSAX. BEUTYIUILIOIIMECS U3 HUX TIPeIIM-
YMHKY, OOJEUEHHBIE, KaK 4YexXJToM, S3MODHOHAILHON KYTHKYJIOI,
YepBeoOpasHo U3rKbasCh, JOCTUTAIOT YIOOHOIO Ui IMHBKY Ha JTHYMH-
Ky cybcTpara.

Cpent ¢ayHbI CpeHElH II0N0Chl U3 PABHOKPBUILIX pACITPOCTPaHEHEL Me-
TALTMYeCKH Onectsinuve oTky (Lestidae), sspxue crpenku (Coenagrionidae),
kpacotku (Calopterygidae) ¢ 3aTeMHEHHBIMM OYPEIMM KUTY SIPKO-CHHMMM
KDPBUIBSIMM, M3 PasHOKDPBUIBIX — FPOMAIHEBIE KOPOMBICIA M IO30PLIUKH
(Aeshnidae), 6porzoBoTensie 6adku (Cordulidae), nemxky (Gomphidae) u jm-
oemmonu (Libellulidae) ¢ yIoIeHHBIM OPIOLLIKOM.

ITpaxTryeckoe 3HAYEHKE CTPEKO3 ABOSKO: TIoeMIask MOJIOAE TIPOMBICIIO-
BBIX PBIO U IIEpEHOCA IIAPa3uTOB BONOIUIABAIOUIMX IITHL, TMYMHKY CTpe-
KO3 IIPUYMHSIIOT HEKOTOPBIA Bpel, HO caMy OHY MCIIONb3YIOTCS B IIVLIY
pHIGaMM M IITULAMH. B3pociibie cTpeKo3bl ITONe3HbI — OHM HEYTOMUMBIE
UCTpEOUTENY KOMAPOB.

TAPAKAHOBbDIE (BLATTODEA, UM BLATTOPTERA)

Tapakanbl — KPYITHBIE ¥ CPEAHUX Pa3MEPOB HACEKOMEIE C YIUIOIEH -
HBIM MSITKMM Y MACTISTHUCTHIM Ha OLIYITh TEJIOM, TOHKHMMM JUIMHHBIMA aH-
TEHHAMM, WIEHUCTHIMU LIepKaMy M TIONOTHYTOM O[] IIMPOKYIO TiepenHe-
CIUHKY TUITOTHATMYECKOM ronoBoit (puc. 206, 4). KOoXMCThIe HAIKPhUIbs
1 CHOXEHHBIE BeepoM 3alHKe KPhUTbS HEPEIKO YKOPOUEeHE! YUIX ITOJIHOC-
TBHIO PeOYLIMPOBAHE], IIpUUEM Yallle ¥ CaMOK, HEXenu y camuoB. OObIgHO

Puc. 206. Tapakau (4) u Goromon (B) (no Beit-Buenxo, 1964)
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UMEIOTCS TTaXydue KeJe3bl, BRIIEISIOIME TI0JIOBLIE U arperalluoHHbIe (e-
DOMOHBI.

W3BecTHast HeMpUS3Hb K TapakaHaM, BEPOSATHO, CBA3aHa C TEM, UTO
OHH, KaK IIPaBUIIO, 3aCeISTIOT 3arPSI3HEHHBIE IOMEIIEHUS U OTIIAYAIOTCS
cBeT0O0SI3HBI0. OIHAKO CPeIr HUX HET ClIeLIU(PUUECKUX MTePeHOCYHUKOB
3apasHbIX 6osesHeit. JIMIIb Tpy HapyLLeHUH CaHUTAPHO-TUTUEHUIECKUX
HOPM HETPUXOTIMBOCTh TApaKaHOB B BHIOOPE NMIUM OIIPENENISET UX y4yac-
THE B TIepeHoce UL TeJIbMUHTOB M BO3OYIUTENEN KUILIEUHBIX MHMEKLIUH.

PacrpocTpaHeHHEIe TIOBCEMECTHO, OT ITYCThIHM 10 COBPEMEHHOI KBap-
TUPBI, 3T HaCEKOMbIE TETUIO- U BIAroitoouBsl. HexoTopkle U3 HUX ITpe-
Bocxonyo rurasaior. Onucado He MeHee 3000 BUIOB, IIPEUMYILIECTBEHHO
TpOIMYecKuX. BecbMa pacIipoCTpaHeHHbIe B KapOOHE IPENKU COBPEMEH-
HBIX TapaKaHOB OTIIMYATMCh PA3BUTHIM AUIIEKIIaNOM, CHIEHBIMY KPBUIbSI-
MU U, BULMMO, IIPEANOYUTAIY OTKPHITOE cyllecTBOBaHe. CoBpeMEHHBIE
BRI JIMILIEHBI SULEKTana M OOBIYHO OTKIIANLIBAIOT Jiilia B CBOEOOPa3HOM
AMIEBOM KOKOHE — 00TeKe, OHAKO HeKoTophle (Blabera v np.) mprobpe-
JIM CITOCOOHOCTH K JKMBOPOXIEHUTO.

K mapreHoreHeTMUECKUM (OpMaM OTHOCUTCSI CYPMHAMCKUIA TapakaH
(Pycnoscelus surinamensis L.), BpeISdLUMH B TeIUIULIAX X oparxepesx. 13
CUHAHTPOITHBIX BUIOB BeCbMa pacllpOCTpPaHEH ! UepHBIH TapakaH (Blatta
orientalis 1..) v ppoKUit TapakaH-nipycak (Blattella germanica L.). Cpenu
CBOGOIHOXUBYILIMX OTMETUM OOBIYHOTO B Jlecax JIATUIAHACKOTO TapakaHa
(Ectobius lapponicus L.) u penukToBoro TapakaHa (Cryptocercus relictus
B.-Bien.), oburatomero Ha JansHeM BocToke.

TapakaHBl pa3BUBAIOTCS OT IBYX MECSLEB HO IISITU JIET U IIPH 5TOM
IpOXOIAT 5—9 MuHeK. B3pocibeie 0coOM JOXUBAIOT IO CeMU JIET. Y MHO-
TMX U3 HUX OTMedeHa crielnduyeckas dhayHa KUIIEYHBIX CUMOMOHTOB,
TI03BOJISIIOILIMX YCBAUBATh ITUILEBEIE BEILIECTBA, HEllepeBapUBaeMbIe IO,
BIMSTHYEM COOCTBEHHBIX (DEpMEHTOB TapaKaHa.

BOrOMONOBbLIE (MANTODEA, W1 MANTEOPTERA)

BoroMoJel — KpymHble THEBHbBIE XUIIHUKHU, CKPHIBAIONINECS CPEy
pacreHuit. IlpocTupas cuibHbIE ITepenHIe HOTH, OHU 3aCThIBAIOT B OXU-
JIAHUY XePTBbI, CJIErKa IIOBOIS U3 CTOPOHBI B CTOPOHY MaleHbKOM Tpey-
TOJIEHOI TOJIOBO# C Pa3sBUTHIMU aHTEHHaMU U BBIUTYKJIBIMHM I[JIa3aMu
(puc. 206, b). BeITIHYyTasI IIepeTHerpyab oderdyaer 0630p TeppUTOPHUH.
Ha nepBoIit B3D/I1 6GOrOMOJ NPENCTABISAETCS (QIIEeTMATITYHEIM, MATIOTION-
BIDKHBIM HACEKOMBIM, OIHAKO OH CIIOCOOEH K MOJIHUEHOCHBIM GpocKaM:
MTHOBEHME—MU K HETOPOTLIMBO IBIDKYLLIMMCS YETIOCTSIM IIOMHOCHTCS Tpe-
nelymas Jo65r4a, cMaTast ¥ IMIPOH3eHHAS IIMITaMK XBaTaTEAbHEIX HOT.
boroMot MMeeT HecOpasMEpPHO TOJICTOE GPIOLIKO ¢ WIEHUCTBIMU, KaK y
TapakaHOoB, LIEPKaMU ¥ MOKPBITO CBEPXY Y3KUMMU IepeIHUMMU M LIUPOKH-
MU BeepoOOpa3HbIMU 3aTHUMU KpHUTbAMU. HeT0BKO ITOKaYWBasCh Ha
TOHKMX CPEIHUX U 33JHUX HOTaX, OH MEIJICHHO IPUOIIKAETCS K OUepei-
HOM XXepTBe, KOTOPO! MOTYT CTaTh ¥ MyXa, Y capaHya, Y KpoILleYHas sie-
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puua. KpymnHeie Tpormyeckyie 60roMoJbl HEPeIKo HaranaoT Ha HeGO0b-
[UUX [ITUL.

Bnuskue x TapakaHaM GOroMOJIBI ¢ JOCTOBEPHOCTBIO YCTAHOBJIEHDI
JIMLUb B HIDKHEM MEJIOBOM ITeprofie. B HacTosIee BpeMsi OHH IIpeICTaBIe-
Hbl 2000 Bumamu, IMoaaBIsiionee GONBIIMHCTBO KOTOPLIX O0MTaeT B CYO-
TPOITMYECKUX CTpaHax, ¥ TOTHKO HEMHOTHE — 3a [IpefesiaMu cyoTporu-
KoB. [ToxpoBuTeIbCTBEHHBIE OKpacka 1 ¢hopMa Tejia IealoT 60roMoJIoB
MaJlo3aMeTHBIMU B Ipupore. HekoTophle TpoImyecKye BBl MACKUPYIOT-
CS ITOJL JIUCThS M BETBU PACTEHUH, a CTEITHbIE BUABI, OOUTAIOILME B Hallei
CTpaHe, 3eJIeHble B Havale JieTa, 10 MePe BRICBIXaHUS TPABbI IIPHOGpEeTAIOT
Oypylo OKpacky.

CaMku 60roMoJI0B OTKJIANBIBAIOT MHOTOYMCIIEHHBIE Sila B 0OTEKE,
OOBIYHO NIPUKPEIUISIEMON K pacTeHUSIM. Brutyruisiomuecss HUM@EL elue
MaJIO TIOXOXM Ha ©0roMoia: MX NepelHUe KOHEYHOCTH KOpOTKHE, a
OPIOILIKO OKaHYMBAETCS JITMHHBIMU XBOCTOBBIMU HUTSAMU. BhIGHpasich 13
OO0TEKH, OHM TTIOBHCAIOT HA XBOCTOBBIX HUTSIX U, JIMHSSA B IIOABEILIEHHOM
COCTOSIHUM, OOPETAIOT XUILHBIA 00JMK MaleHbKIX 6oromonos. ITpoxons
7—8 nuHeK, pa3BUBaloILMecss HUMGBI O6BIYHO TOCTUTAIOT ITOJIOBOM 3pe-
JIOCTU B TeYEHUE ToJIa. i o

B 10xHBIX 0671aCTsIX HAlLle} CTparsl HauboJiee U3BeCTeH OObIKHOBEH -
HBIA 6oromont (Mantis religiosa L.). B 30He cyxux crereit HepeoK BOCTOY-
HbIl upuc (Iris polystictica F.—W.), a B KpriMy, B 3akaBkasbe 1 B Cpeli-
Hel A3uu — smily3a nepucroycasa (Empusa pennicornis Pall.)—rpauuos-
HO€ HACEKOMOE C IJIMHHBIM TEMEHHBIM BEIPOCTOM M MEPUCTHIMU (Y caM-
LIOB) aHTEHHAaMU, OXOTHO JIETSILIee HA UCKYCCTBEHHbII CBET.

TEPMUTbBI (ISOPTERA)

TepMUTEI — cBOEOOpa3HbIE HACEKOMBIE CPEIHMX Pa3MEPOB C PE3KO BbI-
PaXEHHBIM KAaCTOBBIM ITOIMMOPMU3IMOM U OBILIECTBEHHEIM 00pa3oM K13~
HU. B 1X rpoMagHBIX, CKPBITHO XMBYILIMX CEMBSIX OIUH pa3 B O ITOSIBIIS-
IOTCSI MOJIOJble OKPBUIMBILIKECS TIOJIOBBIE 0cOOK. OGBEIUHSACH IIapaMU B
OpayHOM I10JIeTe, OHM 3aTeM YXOISIT B YKPOMHEIE YOeXUILa, IIpeaBapu-
TEJIBHO OOJIOMaB KPBUIBS. 311€Ch CAMKHU OTKJIAOBIBAIOT IIEPBEIE NECSTKY M
COTHU SIMLL. BRUTyTLIAIONIMECS M3 HUX TUYMHKY, TTOCTETIEHHO B3pOCJIes,
HaYMHAIOT 00CIYXMBATh CBOMX pomuTeneil. OCHOBaTeNIU CEMBbH, OKpY-
JXeHHBIe MHOTOUUCIEHHBIMY ITIOTOMKaMU, IIpeoOpa3yIoTCs B «L[APCKYI0
napy». IIpu 9TOM U3-3a CHJIBHOTO Pa3BUTHUS SMYHUKOB GPIOLUKO Y 11ApH-
LIBI YBEJIMYMBAETCS BO MHOT'O pa3. Ileproauyecku oceMeHsIeMast CaM1LoM,
OHa NIPOAYLMPYET THICSYM U AECATKU ThICAY SIU1L B cyTKU. MIX oGeperaior
paboyue ocoou.

HIMaro TepMUTOB MMEIOT TUITMYHBIN 00K OPTOIITEPOMIHBIX HACEKO-
MBIX ¥ XapaKTepU3YIOTCS IIPOJOILHBIM XWIKOBAaHUEM JJIHHHBIX TOMO-
HOMHBIX KPBUIBEB, 060COOIEHHOMN ITepeIHErPYbI0, CPABHUTENBHO He-
GONBILIUMY aHTEHHAMM U LIEpKaMU, TIAHOUCTIYECKUMU OBAPUONAMHU Y-
HMKa ¥ C1abopa3BUTHIMU WX peIylIMpOBAaHHBIMU Ila3aMu (puc. 207).
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Puc. 207. Tepmutnt (no Beit-Buenxo, 1966):

1— camel; 2— camka; 3 — paGouuit; 4— congar

JIMYMHKY, He MMes 334aTKOB KPBUIbEB U IIPU3HAKOB KACTOBOM N1~
(dbepeHIMALM, OTIUYAIOTCS HEXHBIM IIOJTYIIPO3pAYHbIM TeJIOM U IUIHUpO-
KM TTepCITEKTUBAMY JAIBHEHIIEr0 pa3BUTHSA U peobpasoBaHus. Pas-
BUBAIOUIMECS U3 HUX paboyne 0cobu, OCTaBasiCh HEJOPA3BUTHIMM B I1ONI0-
BOM OTHOLUEHMH, 06PETAIOT HOBBIE CBOMCTBA, HEOOXOMMMBIE ISt CTPOU-
TeJILHOW NEeSITENHOCTH M BCKAPMIIMBAaHUS JTMYMHOK. MMeHHO oHM
COCTABJISIFOT OCHOBHOE HaceJIeH)e TEPMUTHHMKA; HEKOTOPBIE IuleMeHa Ad-
DUKH U ABCTpaJIMU MCITOJB3YIOT UX B IIMILLY.

Kpome pabouux 0cobeit 13 IMYMHOK JI0CTIe psfia IMHEK MOTYT 06paso-
BBLIBATHCS HUM@BI C 3a9aTKaMU KPBUILEB, CAMIIBI M CAMKH, JOTIOTHUTEIb-
HBIE T10JIOBBIE OCOOM, 3aMellIalolIve TIOrUOLLYIO «LIapCKYIO Iapy», ¥ Ipo-
coszaThl. B cBOYO ouepenhb, MPOCONAATEl Pa3BUBAIOTCS B COLIAT: HOCATHIX
«apTWIIEPUCTOBY, CTPENSIIOILMX JUIMHHBIMU NAYTUHHBIMUY HUTSIMU; «I1e-
XOTUHLIEB» C MOILUHBIMYU XBaJlaMU, OXPaHSIOWIMX TEPPUTOPHIO CEMBH;
KPYIHOIJIAaBhIX CTOPOXEH, KOHTPOJIUPYIOILMX BXOIbI B TEpPMUTHUK. Co-
BIxoad IIpUBePXEHHOCTh CBOEH ceMbe, HECITOCOOHBIE CAMOCTOSITENILHO
TTUTATBCS, CONIATH MCKITIOUMTENBHO aIrPECCUBHBI B OTHOLIEHMH TIPULLIETIb-
1eB. C paBHOM XECTOKOCTBIO OHU YHUYTOXKAKOT M XUIIHBIX ITYCTBIHHBIX
MypaBbeB — (ha3TOHOB, X 0COOEH U3 IPYTUX CeMeN TEPMUTOB, ¥ IPO3HBIX
CKOPITMOHOB, OKa3aBLLUMXCSI B «3aIIPETHOM 30HE».

Bimskite K TapakaHaM, TEpMUTBI IIPUCTIOCOOUIIUCH K OOUTAHMIO B XKap-
KMX CTpaHaX M Jaxe B IyCThIHSX. OHU ITUTAOTCS IPEBECUHOM U BBICOX-
LIEH TPaBO, 3aBUCST IIPM 3TOM OT CUMOKOHTOB, XMBYLWIMX ¥ HUX B KU~
LIEYHVKE, X TIOrMbaroT, TMIIMBILIMCH UX. BripoueM, Takas cuTyaluys BO3-
MOXHA JIMILb B 9KCIIEPUMEHTE; B IIPUPOE TEPMUTHI TIOCTOSHHO OOMEHU -

316



BAKOTCS] CUMOMOTHYECKUMMU TTPOCTEHIIMMI 1 GaKTEPHSIMY, TOeast 3KCK-
PEMEHTBI APYT IpYyTa.

Teeprble, KaK KaMeHb, MOCTPONKY TEPMUTOB HEPEIKO BO3BBIIIAIOTCS
Ha HECKOJIbKO METPOB, YXOIS IY60KO B 3¢MIJIIO, IO YPOBHS IPYHTOBBIX
BolI. [T0aTOMY BHYTPU MX TIOCTPOEK TOCTOSHHO COXPAHSIETCS HEOBXOIY -
MBI UL )KU3HM MUKDPOKITMMAT, JaXe TIOJ MaJILIAM CONHLIEM ITyCTHIHb.
OTUMU PEAKUMHU B ITYCTHIHAX YCIOBUSIMU IIMPOKO MOJIB3YIOTCS MHOTO-
YMCJIEHHBIE ¥ PA3HOOOPA3HbIE COXMUTETN TEPMUTOB — TepMUTODIITBL. Ta-
KUM 06pa3oM, TEPMUTHUKHU BEITIOJHSIIOT POJIb 0a3KCOB U 06ECIIEUMBAIOT
CYILIIECTBOBAHUE MHOTHX OOUTATE e MyCTRIHEL U caBaHH. OIHAKO HEKOTO-
phble BUBI TEPMUTOB ITOCEISIOTCS B JIECAX, B OTHOCUTENBHO BIIAXHBIX
OGMOTOITaX.

PoJib TepMUTOB B GHOLIEHO3aX BECbMa BeJMKa U MHOTOrpaHHa. Ilepe-
pabarelBasi MaJTOTIPUTONHYIO JUIS MULM KIIETYATKy, OHU COLEVCTBYIOT
II0YBOOOPA30BAHUIO U GHOTEHHOMY KPYTOBOPOTY BEIIECTB, HO MHOTIA Ha-
TaaloT Ha epeBsiHHbIE IIOCTPONKHU YetoBeKa. Hepenko oHM IIporphI3aroT
CBOMMM MOLITHBIMU YeITIOCTAMY CBUHLIOBBIE MPOKIAIKA ¥ U30NSLIUOHHEBIE
MaTepHasbl, HAXONAUIMECS Ha IIYTU NPOKIaNbIBAEMBIX XONOB. DTa mesi-
TEJIBHOCTD TEPMMUTOB IIPMBOIUT K aBAPHAM Ha SJIEKTPOCTAHIIMAX U IIPOYMX
o6bexTax. OHM ITOPTAT 0Ma M BEIBOISAT U3 CTPOS! IIPOMBIILUIEHHEIE MeXa-
HU3MBL 1 arperaTsl. OCO6eHHO BeNyKa BPeIOHOCHOCTh TEPMHUTOB B Xap-
KUX ¥ 3aCYILUIMBBIX palfoHax 3eMHOTO Lapa.

HN3gecrHo 6osiee 2000 BUIOB TEPMUTOB, COCPELOTOYEHHBIX TIIABHBIM
00pa3oM B TpONHKKax U cy6Tporukax. Ha Tepputopuu Hatei crpass! oHU
BcTpeyarores B CpenHelt Asuy, B KpriMy, B 3akaBKasbe ¥ Ha JJanbHeM
Bocroxe, rie InpeacTaBiIeHbl IMIIb HEMHOIMMMY BUIAMK U ceMelCTBaMU.

BECHAHKU (PLECOPTERA)

BecHAHKN — OYeHb IPUMUTHUBHBIE, CPEIHUX PA3MEPOB HACEKOMBIE C
YIJIOLLIEHHBIM TYCKJIOOKPAIIEHHBIM TEIOM U IIPOrHATHYECKOM TOJIOBOIA.
[TosBisAsAch paHHel BECHOM MPY BCKPITUM PeK, OHU aKTHBHBI B [IACMYp-
HYIO ITI0TOY M MCYE3al0T ¢ HACTYIUIEHMEM JleTa. BeCHIHKI He CII0COOHEI K
JUIMTEIBHOMY ITOJIETY ¥ IBHO IIPEAIIOYUTAIOT CKPHIBATECS B IIPUOPEXHOMA
PACTUTETIBHOCTH, SKOHOMS CUJIBI JUIS1 BCTPEYH C TIOJOBBIM ITAPTHEPOM U
OTKJIaIKH SIMLL. Bo B3pOCIOM COCTOSTHIY MHOTHE BUIB! BOOOILE HE IIMTA-
10TCA U UMEXOT peayLMpOBaHHbI POTOBOI amapaT. Y HUX €CTh BIIOJNHE
pasBUTEHIE [J1a3a U IV1a3Ku, 0OBIYHO MHOTOWIEHMKOBEIE aHTEHHEI, a Ha
OproniKe — LepKu.

JUTMHHEIE NepeltoHYaThie KPBUIhsS BECHSHOK, TUTOCKO CKIIaNBIBAIOIIE-
¢s1 Ha 10-cerMeHTHOM OpIollKe, pa3iIuyaioTcs Imo ¢popme (puc. 208). 3an-
HU€e MMEIOT LIUPOKYIO BeepooOPasHyIo aHAIBHYIO 30HY, ITepenHye — 60-
Jee y3kue. M3penxa Kpbuibsl peayLIpPYIOTCS COBCEM.

HecoBepiieHCTBO JIETHBIX KAYECTB BECHSHOK CBSI3LIBAIOT C pABHOMED-
HOCTbBIO pa3BUTHS BCEX TPeX IPYIHBIX CETMEHTOB, CTPOEHME KOTODBIX
BechMa OJIM3KO K UCXOOHOMY IUTaHy (cM. puc. 27). IIupoko paccTapieH-
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Puc. 208. Becnanka:
1 — umMda (mo Romoser, 1981); 2-— umaro (1o Gillot, 1980)

HElE HOIM IPUIAIOT ABUXCHUIM HEyKIIoXecTs. JIMUMHKY BECHSHOK,
OGUTAOIIME B XOJOMHBIX, OBICTPBIX PYUBSIX, — AKTUBHBIE XUUIIHUKH.

Brene TUuMHKY (HUMGBI) HAITOMUHAIOT UMAro, HO OTIMYaIOTCs OT
HUX TEM, YTO JIMIIEHBI KPHLIBEB U TIONOBBIX IIPHIATKOB K MMEIOT BeChMa
cBoeoBpasHble TpaxelHple Xabpel. PazpuBasich B TeueHue [—3 jeT, oHU
MHOPOKPATHO JIMHSIOT (1o 30 pa3) ¥, NOCTUTHYB CTapUIMX BO3PacTOB, 0X0-
TATCH 33 KOJOBPATKAMH, OJIUTOXEeTaMU U IMYUHKAMY BOJHBIX HACEKOMBIX.
AMPUOHOTIYECKUH 06pa3 XXU3HU [UTs1 BECHSIHOK BTOPUYHBUA. FOXHOoaMe-
puKaHckue Megandiperla pa3BUBaIOTCS BHE BOIBI — BO BIAXHOM MXY, I10-
KpbIBAIOlIeM CKAJTbI U KaMHU. MTHOTJa y B3pOCIbIX (POPM COXPAHSIOTCS
PYAMMeHTapHEBIe TpaXxeHbIe XKabphl, HO OHU He (DYHKUMOHUPYIOT.

OTK/IanpBaeMBIe Sila 0GBIYHO 3aKTFOUYEHBI B CIIM3UCThIE TTakeThl. [1o-
IpyXeHHbIE B BOLY, OHU GBICTPO OTACISIOTCS APYT OT Apyra U TOHYT. Y
BEUTYTUISTIONIMXCS. U3 HUX TUIMHOK ITEPBOHAYAIBHO OTCYTCTBYIOT XXaOpHI
¥ IbIXaHMe OCYIIECTRISIETCS BCEU ITOBEPXHOCTBIO TENA.

H3BecTHBIE elle ¢ IepMCKOTO MEpHoAa, BeCHSAHKY, BO3MOXHO, chop-
MUPOBAJIUCE B Hojiee paHHEM Ie0JIOrMYecKoM TIEpUoJe — KapOOoHe OIHO-
BpPEMEHHO C TapakaHaMu M TepMuTaMu. Celtyac cymiecTtByer okono 2000
BUIIOB BECHAHOK, PACIIpeNeNIIeMBbIX I10 TpeM MoNoTpsaaM: Archiperlaria,
oburaronye B IOxuoi AMepuke ¥ B ABctpamiy, a Taxcke Filipalpia (HuTe-
ILIyTTMKOBEIE) U Setipalpia (1ueTHKOIyIIMKOBEIE). IlepBhle —pacTuTe b-
HOSIITHEIE (BO B3POCJIOM COCTOSHUY TTUTAOTCH), BTOPBIE — XULIHUKH (Y
HMaro 4eTiOCTH peIyLlUpOBAHEL).

B dayne cpennelt ronocsl Poccuu 06p19HO BeTpevatoress Nemoura
ci;jgre;z Retz. u N. variegata Mort., a TaKKe npenctaButeny pogos Capnia
W Ferila.
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[MpaxTHyecKoe 3HaUeHUe BECHSIHOK OrpaHuyeHHO. O6UTas B OBICTPBIX
TOPHBIX IIOTOKaX, OHM CJTYXKAaT IMLIeH 11 pbi6. B kayecTBe 0ObEKTa U3Y-
YEeHUS OHU MPECTaBIIIOT MHTEpeC KakK OMHO U3 HauGosee TIPUMHUTHUBHBIX
KDBLTATHIX HACEKOMBIX.

3MBUU (EMBIODEA, UN EMBIOPTERA)

Menkue U cpeqHUxX pa3mepoB (4—20 Mm) aMOuu (puc. 209) HECKOIBKO
HaIllOMUHAIOT BECHSHOK apXaMyHOCTBIO 00JIMKa, HO OTIMYAIOTCSA OT HUX
6osiee TOHKUM LWIMHIPUYECKUM TEJIOM, JTUIIEHHO [71a3K0B YIIOIIEeH-
HOJ IIPOTHATUYECKON TON0BOJ, pasBUTHIMU MaHIMOYIaMHU, IBYUJICHUKO-
BBIMU LiepKaMH, a Takke 06pa3oM Xu3HU. OHU 0OUTAIOT B TECHBIX MMay-
TMHHBIX TPyOKax, CIUIeTaeMbIX IO OTCTaBLIeH KOpoii, mof KaMHAMH, Cpe-
IV pa3yaralolxXcst OCTaTKOB PacTEHMH, B [TOYBE U CHITYdYeM I1ecKe. [IBu-
XyTcs SMOUM KaK INpsSMO, TaK U 3aJ0M Harepel, 3aMupasi B MUHYTY
ornacHOCTU. VIX IpsAMIbHbIE Xele3bl PAcIIONOXEeHBl Ha IPYLIEBUIHO
B3IYTHIX IIEPBbIX WICHUKAX [TEPESIHIX JIAT0K, OGEIYHO He IIPUHUMAIOLLIVX
y4aCTUsI B IBUKEHUU.

CaMxu 5SMOUH JIULLIEHBI KPBUIBEB; COXPAHAS CXOACTBO C HUMMaMU,
OHU OTJIMYAIOTCH OT CaMUOB MeHee Pa3BUTHIMU I1azaMy, CUMMETPHY-
HOCTBIO LIePOK Y HECKOJIBKO GOJIbLIEl arpecCUBHOCThIO. MsTKue Kpbl-
JIbSI CAaMIIOB C Pa3BUTHIMM PailaibHBIMU XUITKaMU CTaHOBITCS OoJee
YIPYTUMU IIPY HarHeTaHUU B HUX reMonuMdsl. Iloner aMOuit Henpo-
JOJDKUTENIEH M HecoBepIleHeH. Hepenko caMKu IToefaioT caMUoB I10CIe
cnapuBaHus. CaMU caMIbl He MUTAIOTCS: MX CUIbHBEIE MaHIUOYIIL
NpeIHa3HavYeHb! JUIUb 1JIS YIEPXKUBAHUS II0JI0BOTO ITIapTHEpa, HO He
IUTS 3alIIUTHI OT HETO.

1

?

Puc. 209. Om6un (mo Romoser, 1981)
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- DMOUY HEPENKO XUBYT CEMBAMMU, TULIEHHBIMU [TPU3HAKOB KOJIOHU-
arpHOCTU ¥ M depeHIMaIMy Ha KacTbl. OHM OGUTAIOT B TEIUIBIX CTPaHaX
U He OTIMYAIOTCS GOJBIIMM pasHoobpasueM. M3BectHo He 6omee 200 BU-
(OB 5MOUIA, BHEIIIHE OYeHb MTOXOXMX JPYT Ha Apyra Y pas4arolMXcs 1o
pasMepaM 1 HE3HAUUTEJILHO 110 CTPOeHUIO. OTIIOXEHHBIE siflia U BbULY-
TIUBILMXCS HUM® SMOUM OXPaHSIIOT.

B 6.CCCP orTMeueHO TONBKO OBa BUMA: CPEAM3EMHOMOpCKas
(Haploembia solieri Ramb.) u TypkecTaHcKas (Embia tartara Sauss.) sM-
ouu. IIpakTiyeckoro 3HavueHUst oHM He uMetoT. [lonaraiot, 4To B TpoIu-
YeCKIIX JiecaX OOUTAIOT MHOTHE, eLle HEM3BECTHBIE BUIBI SMOUIA.

rPUINOBIATTULBI (GRYLLOBLATTODEA,
WA GRYLLOBLATTARIA, WU NOTOPTERA)

Beckphuisle cpeqHUX pa3MepoB (20—30 MM) TpHIIOONATTHIBL O6UTa-
IOT B Ilelllepax ¥ 1o KaMHSIMU, y TPaHUL] JIEAHUKOB B ropax TuxooxeaH-
ckoro nmobepexns CeBepHOI AMepUKY, STOHNY, a B Hallel cTpaHe — B
IMpumopckoM kpae. Fx o6k (puc. 210, A) XapakrepeH TeM, 4To CoyeTaer
B cebe IPU3HAKK pasHBIX OTpsaoB. HarloMyHast ¥ CBEpUYKOB, U TapaKaHOB
(4TO OTPaXEHO B MX HA3BAHUM), TPUIITOONATTHIB! aKTUBHBI B HOYHOE Bpe-
M$, HEMHOTOYMCJIEHHEI ¥ BeChbMa MPUMUTUBHBL. HekoTophle 4epThl UX
CTPOEHMS, HAITpUMED PeayKIMS IM1a3, OTCYTCTBME KPbUILEB U IVIa3KOB, I10-
BUIMMOMY, CBHIETENILCTBYIOT O perpecce. [pyrue 4epThl — pasBUTBLINA siif-
LeKTal, ITIAHHbIE epKA — TPUOAXOT UM CXOICTBO C BEIMEPILUMY TapakKa-
Hamyt. 2KUBYT IpUIUTOGIATTHIBI IIPY HU3KUX TeMIiepatypax. 2KM3HeHHbIH
LMK 3aBepIliaeTcd 3a S—7 JIeT.

o

=
-

]

Pac. 210. I'pumno6narruga (4) (mo Obenberger, 1955) -
u nanoynuk (b) (mo Beii-Buenko, 1966) li

[l

5 I
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EnvHoro MHEHUs 0 CUCTeMAaTITYECKOM ITOJIOKEHUH U (DUIIOTEHUM STHX
HACeKOMBIX 10 cuX 1mop HeT. MaBecTHO He Gostee 17 BumoB (B Poccuu —
na Bupa: Grylloblattina djakonovi B.-Bein. u Galloisiana sp.).

I'pru1061aTTI Bl OCOOEHHO UHTEPECHDI 1L CUCTEMATUKOB. YXe HeT
COMHEHM B UX IIPUHAIJIEXHOCTH K rpyrrte Polyneoptera. Muorue sHro-
MOJIOTY CUUTAIOT UX «KUBBIMU UCKOMIAEMBIMU» — IIPEICTABUTEIIMU BbI-
MEPpILETO B I1ajle030e oTpsana Protorthopitera, apyrue cOmMXaT rprIIo6-
JIaTTUJL C IIpEJKaMU yXOBEPTOK.

MNANOYHUKW, UK NPUBUAEHBLEBBLIE (PHASMODEA,
I PHASMIDA, W PHASMATODEA,
WK PHASMATOPTERA)

MaJIonoABIXHBIX 04EHb TOHKMX U IVIMHHEIX (10 35 ¢M) NAIOYHUKOB
JIETKO CITyTaTh C BHICOXUIEH BETOUKOM WM CTEOIEM Jaxe Ha O6IIM3KOM
paccrosHuu (puc. 210, 5). Hexoropeie Buns! (Phylliidae) uMeror mucto-
BUIHYIO hopMy Tesa. CrioCOGHOCTh 3aCTHIBATS Ha JOJIIOe BpeMs (KaTa-
Jiericus) ewe 60jiee yCUIMBaeT KpUITHIECKUM 9¢dEKT, MACKUPYS STHX
CPaBHMUTEJILHO 6€33aLIUTHBIX HACEKOMBIX OT UX Bparos. SHLa [alouHu -
KOB, GECIIOPSIOYHO pa3bpacklBaeMbIe CAMKAMU, UMEIOT pasUTeIbHOe
CXOICTBO C CEMEHaMU pacTeHU M COXPAHSIOT XU3HECIIOCOGHOCTH MHO-
r1e TOfbl.

OyeBUMIHO, 3BOJIIOLMS STHX CBOCOGPA3HBIX HACEKOMBIX ObLIa TECHO
CBsI3aHa ¢ OOUTaHMEM Ha pacTeHUsIX U dutodarveit. IIpu sToM MHOTUe
BU/IbI, HE JOBOJILCTBYSICh OOBIYHBIMY (HOPMaMU MUMUKDUH, TIPHOGPEIH
CIIOCOBHOCTh B CYMTAHHBIE Yachl U3MEHSITh OKPACKY TeJjla U, Belsl HOYHOM
00pas XU3HM, OCTaBATHCS NIOJHOCTBIO HEITOABDKHBIMU B IHEBHOE BPEMSI.
OnHaxo Inpy HanaJeHUH XULIHUKOB HEKOTOpbIE [TATIOUHMKM aKTUBHO 3a-
wmiaroTes. TpuiebHO BBIOPBISTMBAST CEKPETHI SIMOBUTHIX XKEJIE3, paclIo-
JIOXKEHHBIX 6JIM3 TA3UKOB IEPEJHUX HOT, OHU OTPAHUYUBAIOT ArPECCUB-
HOCTb 9HIOMO(aros.

[TanoyHMKY GIU3KY K ITPSAMOKPBUTBHIM, HO OTIMYAKOTCS OT HUX [IPOTHA-
THYECKOH rOJI0BOM, CIaObIM pasBUTUEM IIEPEIHErPYIH, KOPOTKUM, HE BBIC-
TYIIAIOIIMM 32 TIpefie)ibl OPIOILKa SHIEKIafoM U OTCYTCTBUEM Pa3BUTHIX
OpraHoB 3BYKOBOTO OOILIEH!S. MHOTHE BUIbI pA3MHOXKAIOTCA ITapTeHOreHe-
TUYECKU U 00JIaJal0T BEIPaXKEHHOM CTOCOOHOCTBIO K aBTOTOMMUM U pereHe-
palyy YTpayeHHbIX IIPUNATKOB. BEUTyTUISIONMECS U3 UL HUMDBI TT0Ce
LIECTH JIMHEK I1peobpa3yroTcs B caMoK. By yiiue caMupl TMHIIOT 4—3 pas.

IToutH Bce onucaHHbIe K HACTOSIILIEMY BpeMeHM BUIBI (0K0JI0 2500)—
obuTaTeM TPONMKOB. B CTpaHBI ¢ YMEPEHHBIM KIIMMATOM IIPOHMKIIO
JIMIUL HECKOJBKO AecsATKOB 6ecKprUIbiXx ¢dopM. B 6. CCCP oTMmeueHo
TOJIBKO CEMb BUIOB, paclipocTpaHeHHbIX B CpenHelt Asum, Ha Kabkase u B
YccypuiickoM kpae. 3aBeseHHoro u3 Munuu Carausius morosus Br. rio-
CTOSIHHO KYJILTUBMPYIOT BO MHOTUX SHTOMOJOrMUECKHX JTa00paTOPHIX
KaK CBO€OOPA3HbI ¥ HETIPUXOTIUBBIN 0GBEKT MHOTHX SKCTIEPUMEHTANb-
HBIX UCCIIENOBaHUIA.
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NPAMOKPbIJIbIE (ORTHOPTERA, WX SALTATORIA)

TUNUYHEE MPIMOKPBUTBIE — KPYITHBIE (10 80 MM) HACEKOMBIE C CHJTb-
HBIMU OepaMy 3aQHUX HOT, MOILTHBIMMU XBajlaMU U IByMS IlapaMU Kpbl-
JaweB (puc. 211, A). IlepenHue KpbUIbs, IUIOTHBIE U Y3KUE, IOKPBIBAIOT
TIepeTOHYATRIE 3aIHME, pacpaBIsIolecs BeepoM IpH rionere. Obnanast
XOPOIIIO Pa3BUTHIMU OpraHaMU 3peHUsI U aHTEHHaMU, TIPIMOKPBLIBIE 00U~
TaXOT B KYCTApHWKAX Y TPpaBe; OHM COBEPLIAIOT HEOXUIaHHbIE IIPEIKKU 1
KOPOTKHeE ITepeieThbl, OXOTITCS 32 APYTUMU HaCEKOMBIMHM, OOIPHI3alOT pa-
cTenus. [IpusbiBas ApyT Apyra, MpsIMOKpPBUIbIE [POMKO CTPEKOYYT. Bech-
Ma pasHOOOPa3Hb! 3T HACEKOMEBIE B TPOIIMKAX, OHU YaCcTO BCTPEYAKOTCS B
CTeTISIX M TIONYITYCTBIHAX.

K npenrnomaraeMbIM IpeaKaM IMpsIMOKPBUIBIX HanboJee 6JIM3KM Ky3He-
yyxy (Tettigonioidea), kotopele BMecTe co cBepukamul (Grylloidea) o6bemu-
HAIOTCA B TIogoTpsin mHHOychIX (Dolichocera, wma Ensifera). [lepsrie ak-
TUBHBI B JHEBHOE BPeMsI, BTOphIe — HOUbIO, HO U T U Ipyrue CHabXeHbI
IUTMHHBIMY SLIeKIanaMuy 1 anteHHaMu. Tpurepcroeie (Tridactyloidea) u
capanuoBsie (Acridoidea), o6Gpasys momoTpsiz Kopotkoychix (Brachycera,
wiu Caelifera), oTIMYarOTCS YKOPOYEHHBIMU aHTEHHAMU U SHLIEKTIAOM.
Kpome Toro, IIpeacTaBUTe N1 IMepBOro IMoAOTpsiaa IPOU3BOIAT 3BYKH, ITOTH-
pas nepeHye KphUIbs IPYT O APyTa, a BOCIIPUHUMAIOT 3BYKYM OpraHaMu
CITyXa, HaXONSILIMMICS Ha TOJIEHSIX ITePEIHUX HOT; MPeNCTaBUTEIN BTOPOTO
ITOZIOTPSIAA MMEIOT OPraHEbl CJTyXa Ha ITEPBOM CEIMEHTe OPIOLLIKA U CTPEKO-
YyT, ITOBOIS 3a3yOPEeHHBIMY OeJpaMy 110 KPOMKE KPBLIbEB.

o pa3Ho06pasurio XU3HEHHBIX GOPM U Yucily BUIOB (1x 6ojee 20 000)
TIPSIMOKPBUTBIE COITEPHUYAIOT C HarboJIee COBEPIIEHHBIMU HACEKOMBIMH, HO
IIPY 3TOM COXPAHSIOT IUIaH CTPOSHUS IPUMUTHBHBIX (DOPM U HETIOJIHOE
npeBpauieHue. Cpeau HUX BCTPeYaroTCsl MeJIKMe (10 3 MM) Y JIMIIEeHHbIE
KDPBUTEEB BUIIBI, CIIETTBle OGUTATENM TIEUIEp U IIOYBEHHBIX [10p, HEMHOTHE

Puc. 211. Ilpavokpeinoe (4) (mo Romoser, 1981), yxoseprka (B) u remumepuna (B)
(no Beii-Buenko, 1966)
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NPECHOBOIHBIE BUABI, (GOPMBI € IIPOTHATUYECKOMN MITH OIMUCTOTHATIYECKOM
rojl0BoH, carpodaru ¥ GuToQary, Ho HeT HU OIHOTO TTApa3uTa WX Iepe-
HocuMKa GonesHeil. Bce OHM XUBYT CBOGOIHO U B OCHOBHOM OTKPBITO.
MHorue oOTINYaroTCs IPOXOPIMBOCTEI0. CapaHya [0 CUX ITOp BOCIIPUHHU-
MaeTcs Kak (aTalbHbIi CUMBOJI GEICTBHIA, OITYCTOLIEHMS U TOJIOLA.

JInquHKY capaHyoBBIX OBBIYHO BBUIYTUISIIOTCS U3 SIUL{ B KOHLE BECHBL.
[Ipoina 4—7 muHeK, OHu 32 3—4 MecsIa JOCTUTAIOT IOOBOH 3peJIOCTH, U
B 3TO XK€ BpeM# Cpeld HUX ITPOUCXOOUT IUdbepeHLIMaLIYS Ha CTaqHble U
OMHOYHBIE (pas3bl. CTagHble a3kl 06PA3YIOT «KYJIUTU» B THICIUM 0COOei
Ha | M2 ¥ TIPOJIBUTAIOTCS Ha PACCTOSHUE 10 30 KM B IEHb. OXpBUISISCS,
OHU MOJHUMAIOTCS B BO3LYX [POMAIHBIMU CTASIMU U TIEPENETAIOT 3a COTHU
KUJIOMETPOB (uHoraa no 1200 kM) oT MecT BbIILIOna. BpeMs or BpeMeHU
OHH TIPUBEMJISIOTCS U TIOXKMPAIOT BCE, UTO ITONNAETCS UX YETIOCTIM, IIaB-
HBIM 006pa30M JJIA [TOTIOJTHEHMS 3aI1acoB PAaCXOXYEMOI IIpH ITOJIETe Bary.
OnuHOYHBIE (ha3bl He 06PA3YIOT CTONb KPYITHBIX CKOIUIEHUH M MUTPHpY-
IOT B [IOMCKaxX KOpMa Ha HejlaJieKue paccTossHUS. Ky3HeurKy 1 cBepyKu
TaKKe He NPEATPUHIUMAIOT TaTbHUX MUTPALIMA.

YXOBEPTKU, UM KOXUCTOKPbIUIbIE (DERMAPTERA)

YX0BePTKYM — HEGOJIBLIME WIK CPeIHUX pa3MepoB (10 40 MM) Hacexo-
MbI€ C TUOKUM YIUIOLUEHHBIM TeJIOM, IIPOrHATHMYECKO} TOJIOBOM U Kielle-
BUIHBIMU LiepKaMU—@oplLercaMy Ha KoHLe 6prowika (puc. 211, B). [Toc-
JIeHXE CITyXaT IS 3alLUThl U HallaieHYs, & TaKkKe ISt YIepsKaHus [10J10-
BOT'O ITapTHEpa B MOMEHT CITapUBAHMS.

SIBIsASCH BO BCEX OTHOILEHUSIX OPTONTEPOMIAMMU, GIU3KUMU K [0~
30MCKMM TapaKaHaM WJIM K TPUUIOBIaTTUAAM, YXOBEPTKH BMECTE C TEM
OTJIMYAIOTCS IOIUTPODUYECKUMU OBapHOJIaMU STIUIHUKOB, TTAPHBIM KOITY-
JIATUBHBIM OPraHOM CaMLIOB U CIIOCOOHOCTBIO CKJIABIBATE IIMPOKHUE 3a]1-
HUE KpPBUIbS, TIOABOpAUYMBAsL UX JBAXKIBI TTOH YKOPOUYEHHEIE KOXMCThIE
HaIKpbUIbs. BripoyeM, OHU PEIKO NONB3YIOTCS KPbUILAMU, CKphIBASCh OT
TipecyieIoBaresis B IIOYBEHHEIX X0aX X B HAa3eMHbIX YKPHITUSX. 3aCTUTHY-
ThI€ BPaCILJIOX, YXOBEPTKU YIPOXKAIOILE BEICTABNSIOT (DOPLEICHI, a HEKO-
TOpbI€ BBIOPBLI3TMBAIOT CEKPETHI SIMOBUTBIX KeJle3, PACIIONOXKEHHBIX Ha
BTOPOM U TPeThEM CEIMEHTaX GpIOIIKA.

Hepa36opyussle B BEIGOpE MTUILMU U AKTUBHbIE ITO HOYaM YXOBEPTKH
NIPSYYTCSA JHEM IOI KAMHAMUY, B PHIIBIX ITHSX, TTOJ OTIABLUIVMU IIPeJIbIMU
JIICTBAMMU WIIU B ITOJ36MHBIX THE3[aX, IIe OXPaHSIOT OTIOXEHHbIE Jifla U
BBUTYTUIIOLUMXCA M3 HUX HUM®. Hepenko MOXHO BCTPETUTh MHOIOYMC-
JIEHHBIE CKOTUIEHUS 0C00ei, 00be IUHIEMBIX JIMLIbL CTPEMIIEHIEM K BIIaX-
HBIM Y TEIUIBIM YKPBITUAM. OHHM OCOGEHHO MHOTOYMCIEHHBI ¥ PAa3HO06-
Pa3HBI B CTpaHaXx C TEIUIHIM U BIAKHBIM KIIMMATOM, B IIUPOKOTUCTBEHHBIX
Jiecax ¢ MOLIHOM MoAcTWIKON. V3gecTHO He MeHee 1300 BUIOB YXOBEPTOK
(B 6. CCCP — okoio 30). MHorue u3 HuX ImoJauMOpGHBI, 1 TIOYTH BCe
06J1a1al0T IBCTBEHHBIM ITOJIOBBIM TUMOPGUIMOM, MPOSBISIOIUMCS B
CTEIIEHU Pa3sBUTOCTU (HOPLEIICOB M KphlibeB. HekoToprle BUMBI IUILIEHB!
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KpBUIbEB, HE UMEIOT Pa3BUTHIX 7143, & OTCYTCTBUE [J1a3KOB SIBISETCS 06-
IIMM IPU3HAKOM OTpSINaA.

B npoiiecce mocTaMOpUOHATEHOTO Pa3BUTHSI YXOBEPTKY JIMHAIOT 4—6
pas, MpuyeM Haubosiee IPUMUTUBHEIE U3 HUX, 00J1aMbIBasi YIEHUCTHIE
LEpKH Iepe ITOCIEeAHEN JIMHBKOM, IPHOGPETAIOT XapaKTepHble (hJOpLEIChI
TOJIBKO BO B3POCJIOM COCTOSTHUU.

[pakTryeckoe 3HAYEHUE YXOBEPTOK HeBeNUKO. OGBIMHEIE B HallleH
cTpaHe Bumbl: oropomHast (Forficula tomis Kol.) m OOBIKHOBEHHas
(F. auricularia L.) yxoBepTKM M3peaKa BpeasT Ha Oropofax U B MapHUKax,
a IIpeICTABUTENU poJa Arixenia COXUTEIbCTBYIOT C MHIUNACKUMU JIETYUH -
MU MBILIAMHU, TIO-BUIMMOMY, KaK UX 9KTOITapa3uThI.

[ecatb BUOOB pona Hemimerus, paHee BRIIEISIEMBIX B CAMOCTOSITE IbHBIA
otpsin — Hemimerida, 06UTAaIOT B THE30aX aPUKAHCKUX KPBIC M, BO3ZMOXK~-
HO, TIApa3sUTUPYIOT Ha HUX. Bo BCIKOM ciiy4yae, OHM YacTo 3a0MpaloTcs B
IIEPCTh CBOUX X0351€B. ECIM 3Ta TOYKa 3peHHS ITIOATBEPAUTCS, TO MOXHO
OyIeT IOMIOTHUTE CITUCKU [1apa3UTOB HEMHOTUMU BUAIAMM OPTOIITEPOMI-
HBIX HACEKOMBIX. | eMIMEPOBBIX — CPaBHUTENILHO MEKUX (110 14 MM) XH- .
BOPOIAIIMX HACEKOMBIX, IMIIEHHbIX KphUIbEB U a3 (puc. 211, B), — Te-
IIeph OOBEIUHAIOT C YXOBEPTKAaMU Ha TpaBax ofoTpsna. OHM UMEIOT OJ-
HOWIEHUKOBBIE UEPKU ¥ CPABHUTENBHO KOPOTKIE aHTEHHBI. 32 MpeesaMu
TpOIYecKoH AQpPUKI reMUMEPOBEIE HEU3BECTHHDI.

30PANTEPbI (ZORAPTERA)

OTKpBIThIE B Hayae HAILero BeKa, MeJKue (1o 3 MM) M HeB3pauyHble
30panTepsl 06LIYHO JIMILEHE] KPBUILEB, INIa3 U IN1a3KoB. OIHAKO B 06pasy-
€MBIX UMY CKOIUIEHMSIX U3PEIKa ITOSBISIIOTCS TEeMHOOKPAIIIeHHbIE Kphlla-
ThIe (POPMBI € pa3BUTHIMU OpraHaMy 3peHus (puc. 212). IIprauHEI 3T0ro
IuMop(pU3Ma HESCHBL: U Te U APYTHe YYaCTBYIOT B PA3MHOXEHUM, He UMes
HMKaKUX IIPU3HAKOB KacTOBOI 1uddepeHIMaLIUH.

Puc. 212. 3opantepst (mo Romoser, 1981)
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HaromMyHasi ceHOeNnOB penylpOBaHHBIM KMIKOBAHUEM KpBUIbEB,
PacIIONOXEHMEM LIIBOB Ha TUIIOTHATUYECKOM TOJIOBE, CTPOSHUEM YeITFOC~
Te! U COKPALIEHHBIM YU CIIOM MaJIbIIUTHEBBIX COCYIOB, 30paIITePEl COMU-
XKAIOTCS ¢ MPUMUTUBHBIMY IIPIMOKPBUIBIMUA HATMYMEM 1IepoK U 11 cer-
MEHTOB B GpIoIHoM otrede. I1o crioco6HOCTH cOpachiBaTh KphUIhs, 06J1a-
MbIBasI X Y OCHOBaHWA, OHU CXOOHEI C TEPMUTAMHU.

3oparnTepsl BIaroo6UBhl, U36EraloT CBeTa, HO He BHIHOCAT XOJI0a.
OHH 3aCeJIAI0T THUIOLIME OCTATKY PACTEHUIA, TPYXJIIBYIO JpEeBECHHY, TIE,
BUIIMMO, ITMTAIOTCS CIIOpaMK ¥ MULIEJIMEM TPUOOB, a TaKKe 3a0pOolIeHHbIE
XOIBI TEPMUTOB. OMUCAHO TOJNBKO 22 BUNA 3TUX UCKITIOYUTENBHO PEIKIX
HaCeKOMBIX.

Cy1ecTByeT MHEHHE, YTO 30paITephl GJIM3KHU K BHIMEPIUMM OPTOITE-
POMIHBIM HACEKOMBIM, OT KOTOPBIX IIPOM3OLIUIM CEHOEbI ¥ BCE CBA3AH-
HBIe C HUMM OTpALBI Ipymnsl Paraneoptera. B ayne P® zopamnteprr no
CUX IIOp He 0OHapYXEHBI.

CEHOE[lbl (COPEOGNATHA, U PSOCOPTERA,
WM CORRODENTIA)

Cenoenpl — Menkue (0OBIYHO IO 5 MM) NMPOBOPHBIE HACEKOMBIE CO
B3MYTHIM HAIMYHUKOM IMIIOrHATUIECKOM TOOBBI, C JTMHHBIMK HUTEBUL-
HBIMM aHTEHHaMU M TOHKMMU HoraMmu (puc. 213). FIX XpbUTbs, CKIabBa-
JoLMecs KpoBJIeOOpasHO, MMEIOT
XapaxkTepHoe XUJIKOBaHUE, HO I10-
JIeT CEHOENOB HECOBEpILUEHEH M
cnab. B TeMHOXBOMHBIX JIecax cpefl-

. He# IOJIOCHI UX JIETKO OOHAPYKUTH
[OJI3AOLLKMMM TI0 TTOpOCUIeH JIM-
LAt HUKaMU KOpe CTaphIX IepeBLEB
WM TOMMaHHBIMM B CETH ITAyKOB.

ITo pacronoxeHWIO IIBOB Ha
[OJIOBHOM Karcyle M CTPOEHMIO
KPBUILEB, 10 YUCIY MaJILITUTHEBLIX
COCYyIOB U IpeoOpa3oBaHHLIM B
MUHUATIOPHBIA OpOOUIBHBIN ar-
Iapatr BTSDKHBIM JJAUMHUSIM CeHOE-
OBl ONU3KM K IPUMHUTHBHBEIM
Paraneoptera, Ho BMecTe ¢ TeM Ha-
ITIOMUHAIOT OPTONTEPOUIOB CTPOE-
HUeM siLexiTaga M pasBUTHIMU
xBasamu. Ilonaraior, 4To OT HMX
IIPOMBONLTH ITyXOeIbl ¥ BILIM, MHOT-
Ja o6BeIUHsIeMble BMECTE C HUMU B
HapoTpsin Psocopteroidea. Mspect-
HO oxoJio 1700 BUIOB ceHOeN0B, B
6. CCCP ux He 6o1ee 60. Pe. 213. Cemiglg;) (o Tiaspory,
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CeHoe[bl TETUIONIOBUBEL, HO U36eTaloT spKoro cBera. OHU 0CODEHHO
Pa3HOO6pa3HbI B JIeCaX TPOITUKOB, TIE HEKOTOPbIE BUIBI IOCTUTAIOT B pa3-
Maxe KpbUTbeB 25 MM. [[JIsi MHOTMX U3 HUX XapaKTepeH MOJ0BOM OUMOp-
du3M: caMKy HepeIKo BOOOLLIE IMIIEHE! KPLUILEB U INIA3KOB, & UX CIIOX-
HBIE 171233 peLYLUPOBAHBI 10 HECKONBKUX (aceToK. CTONb Xe BeJIMKH
pasuuys MeXIy oCoBsIMU Y TIOMMOPGHBIX BUIOB. HeKOTOphIe U3 HUX
MMEIOT TIPOrHATHYECKYIO TOJIOBY U YTOJLIEHHbIE Oelpa 3aIHUX IpbIra-
TeNbHBIX HOr. TakoBbl, HampuMep, KHrokHas (Liposcelis divinatorius
Mull.) u neuieHas ( Trogium pulsatorium L.) BLIM, TIOBPEXAIOIINE KHUTH
U My3eitHble 3KcIoHaTel. [Toenas mieceHb, IMILAKHUKY, PACTUTENTBHYIO
TPYXY, OHH JIUILIb U3PEIKA TIEPEXONAT Ha XUBbIE PACTCHUS M BPEISAT UM,
IepeHocs Bo3bynuTeneil 6osesHeil. PasMHoXaloWMeCcs] B CTOrax CeHa
Lachesilla pedicularia L. IpU4acTHBI K 3apakKeHUIO OBELL CIIELMDUIECKU -
MU TeTBMUHTAMM.

CeHoelp! 0OBIYHO Pa3MHOXAIOTCA TOJIOBBIM IIyTeM; ITapTeHOreHe3 1
KMBOPOXIEHHE OTMeUaIOTCs peaxo. CriapyBaHMIO MONOBBIX [TAPTHEPOB,
KaK IIPaBUJIO, TIPENILECTBYIOT PUTYaTbHbIE TAHLILI U CJT1abble THKAIOLIYE
3BYKM, IPOU3BOIVMMEIE YIapaMy FOJIOBHOM KarlCYJIbl O CyXue CyOCTpaThl
WIIM TPEHUEM Ta3UKOB 33THUX HOT. C(hOpMUPOBAHHbIE B ITOJIUTPOPHYEC-
KX OBapHOJaX Silia CEHOe bl TOKPBIBAIOT [IPY OTKIIAIKE TOHYal el ma-
yTHoi. CeKpelys 3Tol TayTUHb! IIPOUCXOIUT B NIPAIMIIBHOM arlapare,
06pa30BaHHOM BUIOM3MEHEHHBIMU TUIIO(APUHKCOM U HIDKHEN Ty6oii.
BrUTYIUISIOLIMECS U3 STML JTMIUMHKY OCTAIOTCS, HEKOTOPOE BPEMsl BMECTE B
CIUIETeHHBIX [TayTMHHAIX THE3Iax; yepe3 S—6 IMHEeK JOCTUTaeTCsl IT0JI0Bast
3peJIOCTh.

IMpakTryecKoe 3HaYeHKE CEHOEeJOB HEBEIUKO, OIHAKO OHMU IIPEICTaB-
JISIIOT MHTEPEC VTSI SHTOMOJIOTOB KakK GOpMBI, O1M3K1e K OOLUUM ITpeNKaM
Paraneoptera ¥ coxpaHUBILIME ITPU 3TOM HEKOTOPOE CXOICTBO C OPTOIITE-
povIaMHu.

NYXOEQbI (COPEOGNATHA, NI MALLOPHAGA)

Ilyxoenel — Menkue (oo 11 MM) GecKpblUible HaceKoMblie (puc.
214, A) ¢ YIUIOLIEHHBIM TEJIOM, KPEIIKUMU KOPOTKMMU HOTaMU U OT-
HOCUTEJILHO KpPYIHOM roysoBoit. [TapasuTupys Ha NTULIAX, OHU I10-
BPEXIAIOT UX IEPhSI U SMUAECPMHUC, U3peIKa 3arjaThlBasi BEICTYIIAI0-
LIYIO U3 pacuecoB KpoBb. JIMIIb HEMHOIME BALBI (BJIACOE/BI) [TepelLIn
Ha MJEKOIMTAIIMNX. Bau3Kkue mo MpOMCXOXIEHUIO K CeHoelaM,
[IPEICTaBUTENIHU IIYX0eI0B OTIMYAIOTCS OT HUX ITaHOMCTUUSCKUMU OBa-
pUOJaMU SIMYHUKA, 6ojiee IIyOOKOM pelyKLue [1a3, YKOpOUEHHBIMU
aHTEHHaMU, CTPOEHMEM YeIOCTe Y HepeaKO CIUBLUUMUCS APYT C
JIPYTOM TpYIHBIMM cerMeHTaMu. COXpaHUB KpeTKue MaHIUOYIbl, OHU
I/II\%C}OT 3HAUUTENILHO IIpe0Opa3OBaHHbIE HUXHUE YETIOCTH U HUXHIOI
ryoy.

[IpoBozs BCIO CBOXO XKM3HB Ha X035€BaX, IIyXOeIbl XapaKTe pU3yIOTCs
penkoit crneuUIHOCTHIO B BEIGOpE BUAOB-IIPOKOPMHUTENEH U TIPUYPO-
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YEHHOCTBIO K OTHEJIbHBIM Y4acT-
KaM ux Tena. Haubonee crienmaiu-
3MpOBaHHBIE U3 HUX OOUTAIOT B po-
TOBOM IIOJIOCTM KPYIHBIX IITMIIL,
HarpuMep MeIUKAHOB, SBISISACH,
N0-BUOUMOMY, SHIOMapasUTaMM.
[IpuurHseMBIll IyxoedamMy Bpel
0OBIYHO OrpaHMYMBaeTCs pasapa-
KEHUSIMU KOXH, OCOOEHHO CUJIb-
HBIMM y OClabJIeHHBIX 0coOeit u
IITEHLIOB, HE CIIOCOOHBIX CAMOCTOSI-
TeNbHO M30aBUTHCA OT I1apa3uTOB,
Kynasich B MbUIK. Ociadisst Xo3s-
eB, OHHU ellle 6oJiee CONEeUCTBYIOT
Pa3sBUTHIO BTOPUYHBIX MHGEKLIMH
1 pa3IMYHbIX 3a00JI€BaHUM, HO IIpU
ru6enu Xo3ss1MHa OObIYHO ITorrba-
10T BMecTe ¢ HUM. OJTHaKo HEKOTO- Puc. 214. Ilyxoen (4) (no Romoser,
phIe 0COBH CITOCOOHBI I1ePeCcesAThC 1981) u Boms (B) (mo IlaBnoBCKOMY,
Ha APYIUX X035€B JIUOO IIpXU KOH- 1947)

TaKTaxX MeXIy HUMU, JTH6O IIoCpe-

CTBOM (hOpE3UM Ha KPOBOCOCYIIMX MyXaX. OTIeTbHbIE BUIBI ITYXOENI0B
CIIYXKAT TIPOMEXYTOUHBIMU X035€BaMU TeIbBMUHTOB U CONEACTBYIOT UX
pacceNieHUIO.

HszBectHOo He MeHee 2600 BUIIOB NMyX0eHOB, pacrpene/IeHHBIX 110
TpeM nopotpsanaM. Haubonee npuMUTUBHBIE Amblycera OTIMYA0TCS
rOJIOBYATHIMU aHTEHHAMMU, BKJIAAbIBAIOIIMMHUCS B GOPO3NKU Ha IIPOTHa-
TUYECKOH TOJIOBE, M SIBHON pacyIEHEHHOCTBIO BCEX CETMEHTOB IPYIM.
IpencraButeny mogorpsiaa Ischnocera UMeIOT CBOGOIHBIE HUTE BUIHEIE
AHTEHHBI Ha TUITOCHATUYECKOM TOJI0BE, a UX HUXXHUE YeNIOCTH ITOUTH
MOJTHOCTBIO penyluupoBaHbl. B momorpsim Rhyncophthirina Bxomar
TOJIbKO JBa BUOA — ClleUU(pUUECKHe MMapa3sUThl 6OPOJaBOYHUKOB U
coHOB B MHIuK ¥ B APpuKe, — XapaKTepu3yrolIuecs KIIOBOBUIHO-
BEITSIHYTOM TOJIOBOM, Ha KOHLIE KOTOPOi pacriofoXeHsl MUHUATIOPHEIE
XBaJbl. Bce MHBIE KOMIIOHEHTHI MX POTOBOTO aniapaTa peayLpOBaHkbI.
ITo oBuieMy 0OMUKY OHM HAIIOMUHAIOT BIEH, a MHOIAA UX BKIIIOUAIOT B
DTOT OTPSM B KAYECTBE OTHEJIBHOIO ceMelCTBa CIIOHOBHIX Bleit. ITyxo-
ellbl 0COOEHHO UHTEPECHBI TEM, UTO 3TO IIPOMEXYTOYHAS IPYIIIa MEXIY
IIPUMUTHUBHBIMY CEHOEIaMU U BRICOKOCITELIMATU3UPOBAHHLIMY BIIIAMU.
Hepenxo ux ob6memuHsIOT co BwamMu B oTpsn Pseudorhynchota
(Phthiraptera).

B 6. CCCP zaperucrpupopaHo He MeHee 200 BUIOB IIyX0eI0B, U3 KO-
TOPBIX CaMble OOBIYHBIE — KYPUHBIA MeHONoH (Menopon gallinael.),
BUIBl pona Trinoton, 3aceisdiolliye BOIOIUIABAIOLUMX ITUL, M poda
Trichodectes, Hatipumep Obrauit iyxoen (7. bovis L.).
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BIIKA (ANOPLURA, WX SIPHUNCULATA)

B — Menxue (10 6 MM) U MeUTUTEJIbHbIE ITapa3sUThl MIEKOIUTAI0-
IIMX C UETMKUMH KOHEYHOCTSIMM, TUTOCKAM OJ1eIHOOKPaILIEHHBIM TEJIOM U
CBOE0GPasHBIM KOJIOLIE-COCYIIMM POTOBBIM arnapatoM (puc. 214, b).

BT0 CreLMATU3POBAHHbIE KPOBOCOCH!; OHY UCTIBITAIM ITyOOKYIO pe-
IYKLIAIO I71a3, YTPaTHIM BHEIIHIOK CETMEHTALMIO IPYIHOIO OTIEa 1 IIpy-
oGpeyt BMECTO IPBI3YLIMX YeocTell TpY TOHKMX cTviieTa. CripsTaHHbIe B
KOPOTKHUH X0GOTOK, 06pa30oBaHHbII BepXHeH I'yOoi, 3TH CTHIETEI TOMOJIO-
TMYHB] TUI0dapuHKCY, HIDKHEH Ty6e 1, ITo-BUIMMoMy, MakcuiuiaM. Ilepen
HayaJIoM KPOBOCOCAHMS! BLLUM BEIBOPaYMBaIOT XO60TOK, LETLUIAACH 38 KOXY
XO3SIMHA PacIIONoXEeHHBIMY Ha HeM 3y6urkamu. O6ecIieulB TakKuM obpa-
30M IPOYHYIO (hUKCALMIO Ha ITIOKPOBaX, OHU BBOJAT IO KOXY CTHJIETBI U
HATHETAaIOT B 06pa30BaBUIyIOCs paHKY CITIOHY. O61anas CBOMCTBAMY aHTH-
KOAaryJIsiHTa, CIIIOHA Pa3VDKaeT KPOBb Y COIEHCTBYET ee 3aCaChIBAHUIO Ye-
pe3 CTWIETHI, COeMHEHHbIE C MOILHBIM [TIOTOYHBIM HaCOCOM.

BrmsKkyie Bo MHOTMX OTHOILIEHUAX K ITyXOe4aM BILIY TAKOKe OTINYAlOTCS
CITeLMPUIHOCTEIO B BEIOOPE X0351€B, C KOTOPBIMU OOBIMHO HE PAaCcCTalOTC
10 KOHIIa cBoeil xu3HM. Sia, chopMUpOBaHHbIE B TAHOUCTUYECKUX WU
TTOJTUTPO(PMUECKUX OBApUOJIaX, CaMKa BIIM OTKJIaIbIBAET ITOCNIE OIUIONO0T-
BOPEHHUS U IIPUKPETUISIET CEKPETOM IIPUIATOYHBIX XeJIE3 K BOJIOCaM WM K
ILIEPCTH XO351eB B BUE TaK Ha3hIBaeMbIX THUA. [10CTOSHCTBO TeMIlepaTyphl
TeJIa 3aceIEHHBIX BIIAMH MJIEKOITUTAIOLIMX 0GECIIEYMBACT HETIPEPBIBHOCTh
PasMHOXEHUS U GbICTPOE Pa3sBUTHE ITOCIEN0BATENbHbIX [IOKOJIEHU. BbI-
JYIUISIOUIMeCS U3 STV JIMYMHKY JIMHSIOT 3 pas3a U yepe3 20—25 qHel no-
CTUTAIOT I10JI0BOM 3peiocTH. MX pacceneHye BOZMOXHO JMUIbL IIPY KOH-
TaKTax C 3aBIIMBICHHON 0COObIO WM Yepe3 OLEXIy (Y YEIOBEKA).

3HayeHKe Bllel KaK ITapasUTOB He McUepIIbiBaeTcs ocnabieHyeM opra-
HU3Ma XO3sIHA [IpY KPOBOCOCAHUM. MHOIME U3 HUX IIEPEeHOCT BO30yau -
TeJlell OMTACHBIX 3260JIeBAHMI XUBOTHBIX M YesIoBeKa. IIpyu MocTosIHHOM
COOMIONEHUM CAaHUTAPHO-TUTMEHMYECKUX HOPM 3apaKeHHBIN BILIAMU Ye-
JIOBEK CPaBHMTENBHO JIETKO M30aBIISIETCST OT STUX MApasuToB. Biuu ruGHyT
TIpu TeMniepaType 44 °C U BbIILE.

Ormicaro He MeHee 300 BunoB Biueit (B 6. CCCP — ne 6oinee 40), BKII0-
yas crielMbryecKrX IIapa3suToB YenoBeKka. YenoBeyeckas Boub (Pediculus
humanus L.) IpeacTapineHa 1ByMs ¢GopMaMu, CIIOCOOHBIMU K B3aUMHBIM
TIpeBpaLleHHSM M CKPELLMBaHMIO: TONOBHOI (P. A. capitis Deg.) v rnatsiHoR
(L. h. humanus L.). JlobkoBast Bowub ( Phthirus pubis L.), vy 1iommua, He
YYACTBYET B PacIpocTpaHeHUH 60JIe3Hel, Toraa Kax P. Aumanus — BaXHeN-
UMM [EPEHOCYMK CHITHOTO TH(A U IPYTHX PUKKETCHO30B.

PABHOKPbLIJIbIE (HOMOPTERA)

PasHoo6pasuio 06KKa U GopM MpeBpallleHUs paBHOKPBUIBIX MOXKHO
MIPOTUBOITOCTABUTH OMHOOGPa3He CIIOCOGOB MMUTAHUS U SBOTIOLIMOHHBIX
TEHIEHLIVIA, HAlTpaBIeHHbIX Ha COBEPLIEHCTBOBaHME GUTO(ATrUU U CBA3EN
C KOPMOBBIMU pacTeHMsMu. 1o CyILiecTBY, TUILE HATMYME KOMIOLIMX CTH-
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JIETOB, OTXOSALIMX OT HEIOABMXHOM, CJIUTOM C TYJIOBUILEM TOJIOBBI, 1 OT-
HOCUTETHHO TOMOHOMHBIX TEPETNIOHYATHIX KPbUILEB OObENMHSET BCEX
TpecTaBUTeeN OTpAIA.

Yriy6reHue CBsI3el ¢ pacTeHMSIMM BbIPaXKaeTCst B OTPaHMIEHHOM 1O~
BIDKHOCTM MTUTAIOMXCS (hOPM U peIyKLIUU B COOTBETCTBUM C 3TUM Opra-
HOB aKTUBHOTO CYLUECTBOBAHUS. DTO NIPUBOAUT K BEIPaGOTKE CPENCTB
MACCHBHOM 3aLLMThI ¥ CKJIOHHOCTH K TIAPTEHOreHEe3y, UTO 00YCIIOBIIMBAET
BO3HUKHOBEHME TTOJIMMOP(HU3Ma (TIOJOBOTO U CE30HHOTO0) U AU depeH-
LMALYH XKU3HEHHBIX LIAKIIOB.

[Tpeo6pa3oBaHus MATONOIBIKHBIX PENYLIMPOBAHHBIX HUMG B KpblIa-
TBIX 0COOEN, HEOOXOAVMbIE IS OTBICKAHUS TTOJIOBOTO [TApTHEPa U pacce-
JIEHUIS1, CBA3AHbI ¢ TIyOOKUM MeTamopdo3oM U GopMUpoBaHUeM (a3 pas-
BUTUSI, Ha KOTOPBIX OCYIIECTBIISIOTCS 3TU IpeodpasoBaHus. Takum obpa-
30M, BO3HUKAIOT [TPEIITOCBUIKM [UIs TTOABIEHMS [TOJHOIO NPEBPALLIECHHU.

Bce paBHOKpPBUIBIE — OGUTATENY CYLIM U UTOharK — HauboJee aK-
TUBHBI B JHEBHOE BpeMs CYTOK. [IpUUMHIeMBII UMY BpEJ MHOTOOOpaseH:
BbICAChIBasl COKM paCTeHUH, OHU OCIIABJIAIOT UX U 3aTPA3HSAIOT JIMCTBY ca-
XapUCTBIMU BBIIENEHMSAMM (TaJbI0), Ha KOTOPBIX Pa3BUBAIOTCS CAKUCTBIE
rpubsl (4epHb), NpersTeTByloume GoTocuHTesy. O6pasyst TalIbl Wi
MONNUIMBAS AMLEKIAIOM MOJOAbIE TOGErH, HEKOTOPhIE PABHOKPBLIbIE
BbI3bIBAIOT Je(OPMALMIO PACTEHUI U IIEPEHOCAT MHOIME BUPYCHbIE 60-
ne3Hu. ONHAKO Cpey paBHOKPBUIBLIX HET HU XMIIHUKOB, HU Mapa3uToOB
SKUBOTHBIX.

UssecTHO oxoio 40 000 BUIOB paBHOKPBUILIX, paclIpefeisieMbIX I10
wecrtu opotpsizam: Coleorrhyneha (Peloridinea), oGuTaioliye B X0XKHOM
MIOJYILApUM 1 BHELIHE ITOXOXME Ha KIOIOB-KPYXEBHUIL; LMKaLOBbIE
(Cicadinea, unu Auchenorrhyncha); nucro6owku (Psyllinea); 6ero-
KpbUIKY (Aleurodinea); Tau (Aphidinea) 1 KOKUMIBI, WIX YePBELbI ¥ LU~
toBku (Coccinea). PaHee JIMCTOONOMKHM, 6€TOKPBUIKY, TIU U KOKLIMIBI
GBUTM 06beIVHEHBI B OOUH MoKOTpsH (Sternorrhyncha).

Ilnkanoseie. MiMes: OTHOCUTENBHO KPYITHYIO OMMCTOTHATYECKYIO [O-
JIOBY C pa3BUTBHIMU IJIa3aMM U [JIa3KaMU, LIMKAJOBBIE OTIMYAIOTCs KOPOT-
KUMU TpeXWIEHVKOBBIMY aHTEHHAMU, KPOBJIE0OPasHO CKIIaIbIBAOIIMMU -
¢S Y OBBLIYHO MPO3PAYHBIMU KPHUILAMM, MOLIHBIMU Ta3UKaMU 3aJHUX
TIPBIFATENBHBIX HOT U TPEXWIEHMKOBBIMMU JarkaMH (puc. 215, B). Onu cy-
1LIECTBOBAJIY ellle B KapOGoHe, ceityac NpeACTaB/IsIoT COOOM BIIOJIHE OHO-
POIHYIO IPYIIITY, BKJIIOYAIOLIYIO B ce6s oxoio 30 000 BizoB.

OCOBEHHO IIpMBJIeKaTeIbHB! KpYITHbIe eBure uKasl (Cicadidae),
IPOMKOE CTPEKOTaHIe KOTOPBIX IIPHAAET 0COOBIHA KOOPUT TPOIIMKAM U
cybTpormikam. Ha 1ore Hallel CTpaHsl BCTpe4aeTcsl HECKOJIBKO JECSTKOB
ux BUIOB. OTKIIanbIBast Al B TOGETH KYCTapHMKOB U IEPEBLEB, LIMKaIb
MIOMTVJIMBAIOT UX CBOUM SIMLICKJIANOM, @ BBUIYIIMBIIMECS 13 ML ITNYIHKY
cpasy YCTpeMJISIIOTCS B IT0YBY. 31€Ch OHMU TIPOBOAAT 2—4 rofia, JIPOXONIA
MSTh JIMHEK, HO ceBepoaMepiKaHckue Magicicada septendecim L. pasBy-
BatoTCs B TeueHye 17 U naxe 25 net. HecMoTpsl Ha CTOJb JTUTENbHBIE CPO-
KV Pa3sBUTHSI, OHY YIUBUTEIBHO CUHXPOHHO OKPBUISIOTCA: Ha IIPOTKE-
HVM JIECSITKOB U COTEH KWJIOMETPOB 3peJible HUM(BI LMKall ONHOBPEMEHHO

329



Puc. 215. Tpunc (4), xion (5) (no Romoser, 1981) n nuxazga (B) (no Gillot, 1980j

BBIXOIST U3 TI0YBbI, OPUEHTUPYACH Ha [TOKa3aHUsA COOCTBEHHBIX, T10-BU-
JMMOMY, COBEPLIEHHBIX OY0JIOTHYIECKMX YaCOB.

B cpefHeif mostoce Hallel CTpaHbl pacripoCTpaHeHB! B TPaBOCTOE U Ha
KYCTapHMKaX JIOCTOSHHO npbirajolire 1mkanku (Cicadellidae), neHHMLE]
(Aphrophoridae) 1 IipeaCTaBUTENM MHOTHX APYIMX CEMEHCTB, TPYILIMpYye-
MBbIX B [IBa HaziceMelcrsa: Fulgoroidea u Cicadoidea. BecoMa MHTEDECHBI
HeMHOTOUYUCICHHEIE 3/1ECh, HO Pa3HOOOpa3Hble B TPOIIMKAX ropbaTKy
(Membracidae). X nepenHecriMHKa MMeeT KPYITHbIE KYTUKYIIAPHBIE BBI-
POCTHI IIpUYyATUBOi HpopMbl. TIeHHUIIB! pA3BUBAIOTCS Ha TPABAHUCTBIX
DACTEHMSAX, BLIENSAS BOKPYT Ce0s IEHUCTRIE «KYKYLIKUHBI CTIOHKU». K
Cicadellidae oTHOCSTCS U BpeIHbIe XJIeOHbIE LIMKAIKY polia Psammotettix,
U posanHas wvikanka ( Typhlocyba rosae L.), ¥ 4acTo BCTpeyaeMast MHOTO-
anuas Cicadella viridis L. VI3 HancemelicTBa Fulgoroidea 0TMETUM TEMHYIO
uuxanky (Calligypona striatella Fall.), rTepeHOCAILIYIO BUPYC 3aKyKJIMBa-
HUS 3MaKO0B, U NpencTaputeneit poga Hyalesthes, nepeHocsimx BUpyc
CTONOYpa TacIeHOBBIX.

Jncrotnomxu. Menxue (1,5—5 MM) JIMCTOBIOMIKY OTINYAIOTCSA OT Ly~
Kal JIMHHBIMY JeCATUYIEHNKOBRIMI aHTeHHAMU ¥ IBYYIEHMKOBRIMU
JANKAMM, KPBUIbIMY 6€3 TTONEPEYHBIX XKIJIOK, YTOMLEHHbIMY GeIpaMu
TIPHITaTeNBHBIX HOT, CBOOOPAa3HBIMMU AMIAMHU, OTKIANBIBAEMBIMU Ha JIUC-
TBS Y CHaGXEHHBIMU KOPOTKUM CTEOEIBKOM, a B 0COGEHHOCTY TIpeBpallle-
HUEM.

Y nucrobolrex IMYMUHKY I Bo3pacTa MMEIOT 3a4aTKU KPBUIbEB, HO OT-
JIMYAIOTCS OT UMATO TUTOCKUM TeJIOM co ¢1ab0 AuddepeHIIMpOBaHHBIMY
OTHEeNaMU Y CIUTHIMY € JIAXTKOM roJIeHsIMY. B Xozie pa3BUTHSA OHM CTaHO-
BATCA elle Gojlee IUIOCKYMMH Y MEHee ITO(BYKHBIMH.

Bapocibie 0cobu BechbMa aKTUBHBI 1 IIPY MallEHIIeM HCITyTe IPHITaloT C
JIMCThEB. Pa3sMHOXasCh B OTPOMHEIX KOJIUYECTBaX, OHY IIPUUMHAIOT 3a-
METHBI BpeJl TUIOJOBEIM HACAXIEHMSIM M 3aTPYIHAIOT paboTy B canax,
MMpHagaMK OCHINAsACh C JIMCThEB M BeTBel. OHM 3arps3HAIOT JIUCTBY
T1a7pI0 U IIEPEHOCST BUPYCHBIE 3a00IeBaHu .

WssecTHO He MeHee 1500 BUIoB MucTobIOIEK. BechMa paciipocTpa-
HeHbI s6oHHas (Psylla mali Schm.) u rpywesas ( Psylla pyri Frst.) me-
JISTHULIBL.
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Benokpouikn. DTH KpolleyHble HACEKOMBIE, HATTOMUHAIOLIIME MEKUX
MOJIelt, UMEIOT pasfeNeHHbIEe WIKM ITOYKOBUIHEIE IJ1a3a, IBa IIPOCTHIX IVIa3-
Ka Ha TEMEHH, IIOKPHITHIE GeJIhIM BOCKOBBIM HAJIETOM, 1BE ITaphl KPhUILEB
C PEOYLIMPOBAHHBIM 10 1—2 XWIOK XWIKOBaHUEM, IBYYIEHUKOBBIE JIal -
KU, 3—7-9WIeHUKOBBIE aHTEHHBI U KOPOTKMIA cTebesIeK MEXIY IPYABIO U
OPIOLIKOM. BeoKphUIXM MpUHOCAT TpOMagHbIA Bpell B TEIUIULIAX U OpaH-
XKepestx; YacTo MOXHO HabIonaTh MX MacCOBOE PA3MHOXEHME Ha KOMHAT-
HBIX L[BETaX.

Pa3zBuTHe 6e0KPBUIOK OYeHb XapaKTepHo. PasMHOXas1Ch 000ETONBIM
myTeM (M3penka GaKyTbTaTUBHO IapTeHOTeHeTUUeCKH), OHU MMEIOT BECh-
Ma TIOIBYDKHYIO TMUMHKY I Bo3pacTa, KOTopasi He ITMTaeTcsl, HO pasbICKH -
BAeT NOAXONAIIMMA IS IIPUKpPETUIEHUST U IUTaHus cyoeTpaT. JIMumHKy
TpeX MOCIEqYIOIIMX BO3PACTOB HETIOABYDKHEL: BHEAPSISI TIIYOOKO B TKaHU
PACTeHMS CBOM XODOTKHU, OHU JIUII TIOCTEIIEHHO YBEIUYUBAIOTCS B pa3Me-
pax u, nocturas IV Bospacra, Ipeo6pasyroTcs B IMUTAIOLIYIOCSA KYKOJIKY.
O6eyeHHAass BOCKOBBIM ITyIIapueM, TOHKasl CTPYKTypa KOTOPOI'O UCTIONb-
3yeTCs IS IUATHOCTHMKM 3THUX CI1a00 U3yYEHHBIX PaBHOKPBLILIX, OHA ITpe-
TeprieBaeT IMCTOIUTHIECKMUH MeTaMop(do3 U IpeBpaiaeTcs B KppUaToe
YIMaro.

B MupoBoit (payHe uzBectHo He MeHee 200 BULOB 6eJIOKPLUIOK, U3 KO-
TOPBIX 0COOEHHO BpeNOHOCHBI TermuuHas (Trialeurodes vaporariorum
Westw.) 1 3aBe3eHHasl B Hally CTPaHy U3 TPOIIUKOB LMTPYcoBas 6elo-
kpouika (Dialeurodes citri R. How.).

Tma. PacripocTpaHeHHBIE IIOBCEMECTHO TIM ITpeobiianaroT B CeBEpHOM
TIOJIYLLIAPMH, B CTPaHaX yMepeHHoro KirMarta. OHM OTIIMYArOTCA METKUMU
pasmepamu (0,5—6 MM), 3—6-WIEHUKOBBIMU AHTEHHAMMU C OCTPBIM 1LITH-
JIeM Ha BepILMHAX, HATUYMEM Ha KPhUIBSIX (€CIM OHU Pa3BUTLI) ITTEPOCTHT-
MBI, CJIOXHBIMU (PACEeTOUHBIMH IJIa3aMH, Y 3aIHET0 Kpasi KOTOPhIX 060c00-
JIseTCs TpeX(haceTOYHBIN GYTOpOK, COKOBBIMU TPYOOUKaMM IT0 GOKaM ITTO-
o cerMeHTa OpIOILKa, KOHEL] KOTOPOTO YacTo BBITSHYT B BUIE XBOCTHKA.

Ormmucano oxoino 3500 BUIOB Tell, HO KaXIbIit rof 00HapYXUBAIOT Jie-
CITKY HOBBIX BUIOB. 11 MHOTMX TIel XapaKTepHO YepeloBaHUe CI10c000B
pa3MHOXEHHUS (TETEPOrOHMS) U TIOKOIEHMI: 060€I10/10r0 (aM(pUrOHHOIO) U
JEBCTBEHHBIX (ITAPTEHOTEHETUYECKIX). Y TIIeH pe3K0 BhIpaXXeH MOJIUMOp-
¢du3m. Hepeko 3TOMy COTIYTCTBYET CE30HHAs CMEHA PaCTEHUIMA-X031€eB (re-
Tepelysi) Y IBYIOMHBIX MUTPUPYIOLIMX (TeTepelMitHbIX) BUNOB.

Y OIHOXOMHBIX (AaBTOLMITHBIX) BUIOB U3 OIJIONOTBOPEHHBIX 3UMYIO-
LIMX UL C HACTYTUIEHMEM BECHBI BBUTYTULSIIOTCS. CAMKY — OCHOBATEIbHH -
LbI KOJIOHUM, KOTOPHIE MPOLYLIMPYIOT PsI YIAPTEHOIEHETHIECKHMX IIOKOJIe-
HMIi 6eCKPBUTBIX M KPBUIATHIX NEBCTBEHHML. KphUiaThie, BEIIOIHAA POJIb
pacCeUTeNBHULL, COOEHCTBYIOT PACIIPOCTPaHEHHIO TIOIYJISLINM Ha COCe/l-
HUe pacTeHUs JaHHOTO BUJA M OCHOBBIBAIOT HOBBIC KOJIOHUM, TIIe MAET
NapTeHoreHeTIYecKoe pasMHoxeHye. C HaCTyIUIEHUEM OCEHH UX ITOTOM-
KM TIPOAYLIMPYIOT 0COOE! -ITOIOHOCOK (TMHOMAPE!): KPBUIATHIX CAMLIOB 1
O6BIYHO GecKphUIBIX caMoK. [Tocie criapuBaHus CaMKH OTKIIIBIBAIOT OI1-
JIOJOTBOPEHHBIE sifilla, KOTOPhIe OCTAXOTCS 3MMOBATD U ITOCIIEe 3MMOBKHU
[AIOT HayaJlo HOBLIM caMKaM-0CHOBATEIbHMLIAM.
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Y nBYyIOMHBIX BULOB TV pasBUTHE IIPOUCXOAUT CO CMEHOM X0O3€eB.
[Tpu 3TOM Ha MEPBUYHOM XO35IMHE, OOBLIYHO IPEBECHOM PACTEHUU, Pa3BU-
BaeTcqd aM(PUIOHHOE TIOKOJIEHME M 3UMYeT OIUIOAOTBOPEHHOE sitL0. Bec-
HOI U3 HEro BBUIYILISAETCSI CaMKa-OCHOBATEAbHULIA, KOTOpast 30eCh XKe
JaeT HayaJlo KOJIOHUM U Pa3BUTHUIO 2—3 NapTeHOIEHETUYECKUX TTOKOJIe-
HUWJ; B IocIeIHEM U3 HUX (POPMUPYIOTCS KpbUIaThle [eBCTBEHHULIBI-MUT -
paHThL. [lepeneTas Ha BTOPUYHOTO X035IMHA, OOBIYHO Ha TPaBSTHUCTOE pac-
TeHUE, 3TU MUTPAHTE! JAI0T HAyaJlo HECKOJIBKUM TIOKOJIEHUSIM TepecesIeH-
LEB, HO OCEHBIO (POPMUPYIOIIMECH 31eCh KPbLIAThle [I0JOHOCKH BO3Bpa-
11IA}0TCS HA ITePBUYHOIO X035MHA. TakuM 006pa3oM, LIMKIT 3aMbIKAeTCsI, HO
HEPEIKO Ha NIEPBUYHOM XO3IUHE ITOJOHOCKU OTPOXIAIOT TOJIbKO CAMOK, a
caMUpBl GOPMUPYIOTCS HA BTOPUYHOM XO35IMHE. 3aTeM OHU IepeNieTaloT K
CaMKaM U OIUIOOTBODSIOT UX.

OGBIYHO TJIM CYILIECTBYIOT KOJOHMSAMU — IPOMAIHBIMY CKOTLIEHUSIMU
0c00¢ei, NOKPHIBAIOLIMMY BETBU U JIUCTbS pACTEHUH CIUIOLIHBIM CJIOEM.
CT0J1b BBICOKAS! TUTOTHOCTh TIOCEIEHMS Hapsy C HEM30eXXHBIMU ITPU STOM
M3MEHEHUSIMU (PU3UONIOTHYECKOTO COCTOSHMS TUOHYILUX PACTEHUH CIIy-
3KUT CUTHAIOM K (HOPMUPOBAHMIO MUTPAHTOB, PACCEISIIOLUMXCS Ha HOBBIE,
elLle He 3acCeNIEHHbIe paCTeHUSI.

[To-BunMMOMY, ITepeXo ¢ OJHMX PACTeHUI Ha ApyTrue o6YyCIOBIIeH He
CTPEMJIEHUEM K PaCIIMPEHMIO CIIEKTpa MATAHMSI, KaK Ioj1araiy paHee, a
IIOCTEIEHHBIM YXYIIEHUEM YCIOBUI CYIIECTBOBAHUA Ha UCTOLIAEMOM
MEPBUYHOM X03s5iMHe. [1o X0y SBOMIOLMOHHbIX ITpeoGpa3oBaHMit TIH I1e-
PECEISIIOTCS C XBOMHBIX JEPEBBEB Ha JIMCTBEHHDBIE, Jlajlee — Ha KyCTapHU-
KU, a C KYCTApHMKOB U IEPEBLEB—HA TPABAHUCTLIE pacTeHus. [1pu aTom y
HEKOTOPBIX BULIOB, IOIIABLIMX B IPYrUe YCIOBHUS, YIIPOLIAETCS KU3HEH -
HBIA UMK, HAaIIpUMED, 3a CYET BBITAJeHUS aM(PUIOHHOTO ITOKOJEHMS.
[Tepexonst K IOCTOSIHHOMY ITapTeHOTeHe3Y TAKOTo POJIa, aHAIOLUKIIBIE (TO
€CTb C HETIOJIHBIM LIMKJIOM) BUABI BCTPEYAIOTCS B TPONMKAX U CYyOTPOIIM-
Kax, a TakKe B TeIUIMLAX U OpaHKepesiX.

Y BuHorpagHoi dusoxcepsl ( Viteus vitifolii Fitch.) (rpeu. phyllon —
JIACT, XET0S — UCCYILAI0), YHUYTOXKUBLIEH B KOHLE MPOLLIOro BeKa BU-
HorpanHuky PpaHuuY, BMECTO CMEHBI PACTEHMI-X035IEB IPOUCXOMSAT e~
PUOIMYECKIe MUTPALIMH C JIMCTHEB BUHOIPANHOM JIO3B! Ha ee KOpHH. PDop-
MUPYIOIIHECS 30ECh NEBCTBEHHULIBI, BEIXOAS Ha ITOBEPXHOCTh, OTKIAIbI-
BAIOT Ha JI03e Aiila, U3 KOTOPEIX pa3BUBaeTCsl 000EI0JIoe [OKOJIEHHUE.
[Tocrie ciapyBaHKs cCaMK¥ OTK/IAIBIBAIOT 3UMYIOLLME OTUIOJOTBOPEHHEIE
S, ¥13 KOTOPBIX C HACTYIUIEHUEM BECHBI BBIXOMST IEBCTBEHHBIE CAMKH,
JAoLIye HAauyalo JIETHUM IIOKOJIEHMSIM, 00pa3yIoLIUM TajljIbl Ha JIMCThSIX.
OnHaKo HEKOTOPBIE U3 HUX cpasy YXOMIAT B II0YBY, Ha KOPHM JI03bl. Takoi
TIOJTHBIA 1LIMKJT pasBUTUA HabIogaeTcss Ha poayHe Bpemutens, B CeBepHOi
Awmepuike. 3aBeseHHad B EBporty duiLoxcepa yTpatiia IoKoJIeH s, pas-
BHUBAIOLIMECS Ha JIMCTBE, U MIPEACTaBIeHa UCKITIOUUTENbHO KOPHEODUTAIO-
LIMMU hopMaMHU.

ITonararoT, 4TO B TPOIIUKY T/ IIPOHMKIM BTOPUYHO, TIOJ BAUSHUEM
onenieHeHns. KoCBEHHBIM JOBOIOM B MOJIb3Y 3TOI0 MHEHUS CIYKUT TO,
4TO TaM OHM MPENCTAaBIECHBI UCKITYOUUTENBHO (DOPMAMU C HETMTOJHBIM LUK~
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JIOM, OTHOCSILIMMCS K HEMHOTUM ceMeiicTBaM. Bo BcsakoM cityyae, LeHT-
POM BH/IOBOTO 1 GHOJIOTMYECKOTO pa3HOOOpasUst IONOTpAA ClleyeT IPU-
3HaTh 30HY YMEPEHHOTO KJIMMaTa.

Cpelv OIHOIOMHBIX BUIIOB TJIEH B HAlllel CTpaHe BCTPEYaroTCs Karyc-
THas (Brevicoryne brassicae 1.) W 3eneHas 100HHas U (Aphis pomi
Deg.), a cpelu ABYIOMHbBIX — 6060Bast (CBEKIIOBUYHAs) TiIst (Aphis fabae
Scop.), pa3BuBaroLasCs CHayala Ha GepecKiieTe, KaTuHe U YyOyLIHUKE, a
3aTeM Ha KOHCKMX 606ax, CBeKJie U IPYTUX PACTEHMSX.

MHorue MypaBbM UCIIOB3YIOT TIIEH KaK MCTOUHMK CaXapUCTBIX BbIAE-
Jenuit. [lepeHocs UX ¢ OIHOrO pacTeHUsI Ha IPyroe, MypaBbU COJIEHCTBY-
IOT PacCeJICHUIO TIIEH 1 OXPAHSAIOT UX OT [Tapa3uTOB U XULIHMKOB. B orpa-
HUYEHUM YMCICHHOCTH TJIed BaXKHOE 3HAUYEHME UMEIOT 6OXbU KOPOBKH,
CeTYaTOKPBUIbIE (3MATOINA3KM), JIMYMHKM MYX-XYpPUaloK, HEKOTOPhIE
KJIOTTBI ¥ MHOTHE NapasuTHYeCKUe I1ePEeIOHYaTOKPEUILIE. B yacTHOCTH,
Hepenkue B [looOMOCKOBBE MAacCOBBIE Pa3sMHOXEHMS 3MAKOBOM TIIH
(Schizaphis gramina Rond.) 06bIYHO COMPOBOXIAIOTCS HALIGCTBUSIMU HA
3aceNieHHbIE TJIEH MOJIS CEMUTOYEYHBIX GOXbUX KOpoBoK (Coccinella
septempunctata L.), CTIOCOGHBIX CYIIECTBEHHO OrPAHUYMTh HAHOCH MBI
BpeoMTesIieM yLLEPO YpOXaIo.

Koxumap!. [TogoTpsa KOKLVA, WIH YEPBELOB U LIMTOBOK, OGbEIUHSIET
HauboJiee CrielMalM3MPOBaHHbIX PAaBHOKPBUILIX, IIOJIOBOM JUMOP(PH3M Y
KOTOPBIX SICHO BBIPAXXEH B TeYEHUE BCEro oHToreHesa. CaMubl B CTAIUM
MIMaro oObIYHO MMEIOT OZIHY I1apy KPbUIbEB C PENYLIMPOBAHHBIM KMIIKOBA-
HHEM, MHOTOYIEHUKOBbIE aHTEHHB] M HEPa3BUTBIN POTOBOIA anapar.

CaMxu GecKpbUIBI M, KaK MPaBUJIO, HEIIOABIKHbI, YTO IIPUIAET UM
CXOJICTBO C MEJIKUMH B3IYTUAMK U HAPOCTAMM Ha KOPE MOPaXXEHHbIX pac-
TeHuit. HecermeHTHpOBaHHbIE, 6€3 000COGIECHHBIX OTIEIOB Tea, OHU He-
pelKo YyTpayuBaloT JBYCTOPOHHIOK CUMMETPUIO U OPraHbl, CBI3aHHbIE C
aKTHBHBIM CYLIECTBOBaHMEM. [IJISI HUX XapaKTepHa TMNepTpodus Koo-
LIMX CTUJIETOB, TIOrPYKaeMbIX INIyGOKO B TKAHM PACTEHUIA, a TAKXKeE Y-
HUKOB, 3allOJIHAIOWMX BCIO ITOJIOCTH Teia. CHApY:KU CaMKU 06JIeYeHbI
LIUTKAMK U TIOKPBITHL BRIIECIEHUAMU KOXHBIX XKeJle3, YacTo 3aCThIBAIO-
ILMMU B BUOE OUEHD IIPOYHOTO MaHIMPSL. DTH CpeAcTBa MACCUBHOM 3alm-
ThI OTJINYAIOT ITONOTPSA, ONpeNesieHYe BULOB KOTOPOIO IIPOBOIAT UCKIIIO-
YUTEJBHO IT0 CaMKaM.

H3BectHO 0k0510 40 000 BUIOB KOKIIMJ, DIABHEIM 06pasoM TPOITUYeC-
kux. IIuToBKaMU MMEHYIOT NpencTaBuTelNeil cemeitctea Diaspididae,
JIOXKHOLUIMTOBKAMH M ToylueyHuiaMy — ceMerictsa Coccidae U yepBera-
MM — BCEX OCT&IbHBIX, B YaCTHOCTH TIPEICTABUTENEH ceMelcTB
Pseudococcidae u Kermococcidae.

PasmuoxeHve KoK 060eI1oI0e Wi rapTeHoreHetuyeckoe. Chop-
MUPOBaHHbIE g2 cAMKU 0OBIUHO OTKIABIBAIOT IO, IIIUTOK CBOETO TeJIA.

Hepenko BcTpeyaercsi XXMBOPOXIEHME, M HOBOPOXIEHHAS WM BLILIE/ -
1Ias U3 Ailia KpollleyHast TMIUHKa-OpOasKKa UMEeT pasBUTHIE aHTEHHbL,
Dlasa ¥ Hory. [lo Hayasia MUTaHUsT OHA CBOGOIHO IepeMelaeTcs 110 pacTe-
HUIO B IIOMCKaX MeCTa IIPUKPEIUIEHN, a UHOTAA ITOPBIBbl BETPa CHOCSIT ee
Ha Jpyrue pacteHus. JJIMHHbIE BOCKOBbIE HUTH, BBIIEJSIOLIMECS 10 KParo
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Tesa, OBJIErYaroT NapeHue 6posDKeK B Bo3myxe. TakuM o6pasom, Gponsik-
Ka — 9T0 crierpduyeckas dasa pacceJeHUs KOKLM.

C HayaJIOM MMUTAHMS JTMYMHKY OTPaHUYUBAIOT TIOOBIKHOCTD U MCTIBI-
THIBAIOT PErPeCCUBHbIE U3MEHEHNS, O0JIee BRIPAKEHHbIE B XKEHCKOM PALLY.
JIvHas 2—3 pasa, OHY MPeo6pasyioTcs B caMoK. IIpu pasBUTUM CaMIOB
HaGmonaercsa 4—>3 TUHEK, ¥ B ABYX ITOCTIEIHUX BO3PACTaX JIMIMHKM ITpH-
06pETaloT 3a9aTKK KpbUTheB. [TonBeprasch ruCTOMTUYECKOMY METAMOP-
o3y, OHM TPeoBpPa3yloTcs B KphUIATHIX CAMUOB, OCHOBHOE Ha3HaYeHUE
KOTOPBIX — TOUCK U OCEMEHEHHUE MAJIOTIOABIDKHBIX CAMOK.

Taxum 06pa3oM, TaK Xe, KaK 1 y 6elT0KpbUIOK, POpMUPYIOTCS CBOH-
CTBa ITOJIHOTO IIpeBpalleHUs] Ha OCHOBE KPAMHETO YIPOIIEHWS ITUTA0-
LIMXCS BereTaTUBHBIX (das.

3acesis JpeBecHbIe, KyCTAPHUKOBBIE U TPABIHUCTBIE PACTEHMS, KOK-
MBI HEPEIKO OTIIMYAIOTCS KpaitHe y3KOi MULIEeBOM crieliian3aluen.
Harmpumep, Bce Bupl cemeiicta Kermococcidae obuTaroT Ha ny6ax, a ce-
MeiicTBa Aclerdidae — Ha 3makax. OHaKO cpely KOKLMI BCTPEYaloTCs U
mvpoxue nosmdary. IpyuuHAromas 60/1bIIONR Bpel LIMTPYCOBBIM KyJlb-
TypaM KamudopHuitckas wutoBKa ( Diaspidiotus perniciosus Comst.) crio-
cobHa muraThest Ha 200 BUIAX pacTeHU, a IPUMOPCKMI MyYHUCTBIN Yep-
Be1] — Ha 300 Bumax. OcoOGeHHO BpeIOHOCHBI MHTPOIYIMPOBAHHbIC BUIbI
UIS CyGTPONMYECKUX U OparxXepeiHEIX pacTeHui. He Menee 300 BumoB
KOKLMII OTHOCATCS K ONACHBIM BPEOUTENSIM CENbCKOXO03IMCTBEHHBIX
KYJIBbTYD.

VI3BecTHEI Y ITOJIe3HbIE (POPMBI KOKLIMI, UCTIOIb3YeMBbIE YETIOBEKOM C
JaBHMX BpeMeH. HauGombllylo LEeHHOCTh NIPEICTaBIISIOT YepBeLbl BUA
Laccifer lacca Kerr. — poayUeHTsI LIeJIaKa U apapaTcKasi KOLEeHWIb —
Porphyrophora hameli L. TlocneqHU#, SHIEMAIHBIA U1t ADMEHUU BUL
B3ST ITOJ OXpaHy KaK [TPOU3BOIUTEND LIEHHEAIIETO KpacuTe sl KapMUHA,
He BBIUBETAIONIETO CTONETUSMMU.

Knofnbl, WK NONYXXECTKOKPbIIbIE
(HETEROPTERA, NI HEMIPTERA)

Cpey HaCEKOMBIX C HeITOTHBIM IpeBpateHreM (Hemimetabola) xito-
nbl (pUc. 215, B) muaupyroT mo o6unuio BUnoB (Gonee 40 000), pa3Hoo6-
Pa3MIO OCBOEHHbIX CPEJl ¥ MCTOYHUKOB MALUM. MHOTrHE U3 HUX — QUTO-
(baru, 3aceMBILIE BCE TUITBI PACTUTEIIHBIX ACCOLMALINIA, APyr1e — Napa-
3UTHI M XULTHUKK MIIM carpo@ary.

KJ1o1ITh1 OGBIMHO OOMTAIOT Ha paCTeHUIX U B IIPECHBIX BOJAX, HEPENKO B
IT0YBe, THe3aX ITHLI, HOpax IPhI3YHOB, XIWIILE YeJI0BeKa U B Iellepax.
OHU BCTpPEYaroTCs U B CHIITYYeM IIECKE, U B FOPSYMX MCTOYHUKAX TeoTep-
MaJIBHBIX BoI ( Mesovelia sp.), V1 3a ThICSTIM MWIb OT Gepera B okeaHe (BoIOo-
Mepku —Halobatidae). Cpenu HHX ecTh TUTaHTBl, JocTUraronye 10 cM B -
Hy (Belastomatidae), 1 efie BUIMMbIE HEBOOPYXXEHHBIM IV1a30M HACEKOMBIE.

Bce KII0TTBI B ITPOTUBOIONIOXKHOCTE OIU3KUM K HUM PaBHOKPBUIBIM OT-
JIIYAIOTCS CTAOMITBHOCTRIO OPraHK3al[My, X0a Pa3sBUTHS M IIPEBPALIEHHUA.
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I[Toury Bce npeacTaBUTENU OTPsia BEQyT CBOBOMHEIM 06pa3 XU3HU, pas-
MHOXAIOTCS 0OOEMONLIM IIYTEM U OTKJIANBIBAIOT Aiua. JIMLIb crienuany-
3UPOBaHHBIE NAPA3UTHI JIETYYMX MBILLIEN, HATIOMUHAIOLIME TI0 BHELIHEMY
BUIY HEKOTOPBIX NTAPASUTUYECKUX IBYKPBUIBIX, SIBISIOTCS KIUBOPOISALIN -
mu. Hepexo Kol 06eperaroT CBOY STila, JMO0 ITOMeIas MX Ha CITMHKY
camuoB (Belostomatidae u Coreidae), 1160 pUKpEIBAsk CBOUM TEJIOM B
YKPOMHBIX y6exuiiax. PasHoo6pasHele 110 dhopme, LIBETY ¥ XOPUOHY,
sAa OOBIYHO CHAGXEHbI KPBILIEUKO, OTKUIBIBAIOIIEVCS TIpU BBIXOIE
HuM. [TocnenHue, ucnpiTaB 4—>5 IUHEK, JOCTUTAIOT COCTOSTHUS MIMATO
663 CyLUECTBEHHBIX [I€PeCTPOEK OPraHM3aLMy.

KJtorel 0co6eHHO pa3HOOGPa3HbI B TPOIUKAX U CYOTPOIMKAX, TAK KaK
TNPEeIIOYUTAIOT TEIUILIA U CyXoi XIMMar. B cTpaHax yMepeHHOoro KimMara
OHM TIPEJICTaB/IeHbI HAMOOJBLLIMM Y1CIIOM BUIOB B 30HE CTEIel U B IOy~
MIYCTBIHSAX, ¥ JIVLIb TPECHOBOIHbIE (POPMBI IIPOHUKAIOT JANEKO Ha CEBEp
1o pycnaM pek. B 6. CCCP omucano He MeHee 2000 BUIOB KIIOMOB, OTHO-
cammxcs K 40 ceMeicTBaM.

[TprHuMaeMoe GOIBLUMHCTBOM aBTOPOB NENEHMeE OTpsIa Ha ABa TT0/-
oTpsina — cKphIToychix (Cryptocerata) U cBoboaHoychix (Gymnocerata) —
110 HEKOTOPOM CTeNEHM COOTBETCTBYET IIPEXXHEMY AETEHUIO Ha IIPECHOBOLI-
HbIX (Hydrocorisae) u cyxonytHeix (Geocorisae) dopm. [lepsrle, co
CKPBITBIMU B YIJIYOJIEHUSIX TOJTIOBHOM KAIICYJIbI YKOPOUEHHBIMY aHTEHHA-
MM, BpeMs OT BpeMEHH BCIUILIBAIOT Ha [TI0BEPXHOCTh BOMIBI, OOHOBIAS 3a-
ITackl KMCJIOPOAa, a [IOCTOSHHO obuTarolue Ha qae Aphelocheiridae mo-
TPEBISIOT KUCIIOPOLI, pPACTBOPEHHEI B Bofie. Bropkle, co CBOGOIHBIMU 4—
5-4IEHUKOBBIMU aHTeHHaMHU, 0COGEHHO pa3HOOOpasHbI. OTHOCSLLMECS K
HUM BOLOMEPKU, COXPaHSIsl BCE CBOMCTBA HAa3eMHBIX OOUTaTeNeH, IIpHCIIo-
COGMIIMCE K CYLIECTBOBAHMIO Ha TIOBEPXHOCTHOM IUIEHKE BOJ, CKOJIb3S 10
Hel, KaK Ha JIbDKaXx.

ITpakTryeckoe 3HaueHMe ITOTYXKECTKOKPBUTBIX BEMKO K MHOr006pas-
Ho. HaubGonee oracHsle BpeJUTENH CENTbCKOXO3TACTBEHHBIX KYJIBTYp OT-
HocATCSL K ceMelctBam  cnerHskoB (Miridae) M INUTHMKOB
(Pentatomidae). K 1epBBIM IpuHaIIeXaT CBEKIOBUYHBIA (Polymerus
cognatus Fieb.) u MouepHOBEIit (Adelphocoris lineolatus Goeze) KIIOTIbL, KO
BTOpBIM — BpelHas yeperiauika (Eurygaster integriceps Put.), oBpexnao-
11ast XJ1e6HpBIe 371aKu, ¥ KpeCTOLBETHBIE KIIOITEL pofia Eurydema. I'pyiuesas
KpyxeBHULA (Stephanitis pyri F.) u3 cemeiictsa Tingitidae cuisHO 10-
BpeXIAeT IUIONOBBIE XKYIBLTYPHI, a4 COCHOBBIA ITOOKOPHUK (Aradus
cinnamomeus Panz.) u3 cemeyicrpa Aradidae — jiecHrle moponsl. Muorue
KJIOIIBI PACIIPOCTPaHAIOT BUPYCHBIE GOJIE3HU PACTEHUI, a XUIIIHEIE IIpe-
CHOBOJHEIE BUIB! HEPEIKO BPEISAT IIPYIOBOMY PHIOOBOJICTBY, BEICACKIBAS
UKPY X MAJILKOB LIEHHBIX ITPOMBICIIOBBIX PHIO.

Cpean mapasuToB pacIpOCTpaHeH ITocTenbHEIM Kion (Cimex
lectularius 1.), KOTOPBIY, OIHAKO, HETIPHYACTEH K TIEPEHOCY BO3GYIUTE el
3a60JIeBaHMH JKMBOTHBIX U YeJIoBeka B 0OBIYHBIX YCIOBUAX. B aKcmepu-
MEHTE OH CII0CO6EH COXPAHSTH BO3OYIUTENEH TYISIPEMUH U HEKOTOPHIX
Ipyrux uHexumit. KpoBococyiue xiromnsl ceMeiicra Reduviidae ussect-
HBI KaK crienuduyeckye IepeHOCYUKY Bo30yuTenel 6onesny Yaraca.
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TTonoXuTeNbHOE 3HAUEHME TIPEACTABUTEIIEN OTPpsANa OrpaHNYUBAETCS
JICTIONB30BAHUEM HEKOTOPBIX M3 HUX B [IPAKTUKE GUOJIOTMIECKOTO MeToa
3alUTH! pacTeHuit. Harpumep, XUIIHbIe KoMkl Perillus v Podisus orpa-
HUYUBAIOT YUCIEHHOCTD KOJIOPaACKOTO XyKa, HO BCE €111e He IPYKMIIUCD
Ha TeppUTOPUM Hailelt cTpaHsl. pyrie BUIbl U3BECTHBI KaK €CTECTBEH-
HbIE PETYIATOPBI YHCJICHHOCTY BPENUTENEH B GUOLIEHO3aX, ONHAKO UX
3HaueHYe elre He TIOJHOCThIO U3yuyeHo. MHOTHE U3 HUX MOTYT OKa3aThCsl
TIePCTIEKTUBHBIMM JUTS MCTIONBb30BAaHMS B arpolieHo3ax. HekoTopeix Box-
HBIX KJIOMOB 3arOTABIMBAIOT [JIsI KOpMa ITTHLL, a KPYTTHBIX 6€JI0CTOM ITocie
COOTBETCTBYIOLIEH KYJIMHApHON 06pabOTKU UCITONB3YIOT B ITUILY B CTpa-
Hax IOro-BocTouHoit A3um.

TPUMCbI, UN BEAXPOMYATOKPbIMBIE, WIN NMY3bIPEHOME
(THYSANOPTERA, UMW PHYSAPODA)

Tpurncel — oueHs Menxue (1—2 MM) HaceKOMBbIe ¢ TMOKUM TENIOM,
OITUCTOTHATMYECKOM TOI0BOM U Y3KUMU GaXpOMYATHIMU KPbUIBAMU (PHUC.
215, A). Yawie BCEro UX MOXHO 3aMETUTh B COLIBETUSIX aCTPOBBIX (CIOX-
HOL[BETHBIX) ¥ Ha IPYIUX PACTEHMSIX, TIe OHU MOTPEOIISTIOT MBUIBLLY MITH
XHLIHUYAIOT, BRICACHIBAs Ai1Ia U IMUMHOK MEJIKUX HaceKoMbIX. Hepenko
TPOUCXOIUT MACCOBOE PA3MHOXEHHUE TPUIICOB HAa KOMHATHBIX PACTEHMSIX,
B OparKepesX M TETUIMLAX, UTO IPUHOCUT HeMalbli Bpell. BMecte ¢ Tem
HEKOTOphIE U3 HUX PETYIUPYIOT YMCIEHHOCTD eLEe GoJiee OMacHbIX BpeIu-
TeJIei.

HUssectHo He MeHee 5000 BugoB 3THX HaceKoMbIX (B 6. CCCP okoino
250). Kojmole-cocyluii poToBOM artrapaT TPUIICOB aCUMMETPHUYEH: ITpa-
Basl MaHIMOyJIa peayLMpoBaHa, a 06e MaKCHILIBI M JieBass MaHI6yna
Ipeo6pa3oBaHbl B TOHKUE CTYIIEThl. OpraHbl YyBCTB Pa3sBUThI HOPMAIBHO.
TocnenHuil WieHKK JIATI0OK TPUIICOB OKaHUUBAETCA MY3bIPHKOM — apoJu-
YMOM, YTO TOCTYXXUJIO OCHOBaHMEM IJIS ONHOTO M3 Ha3BaHWW OTpsIa
(Physapoda — Imy3bIpeHOIHE).

Kak 1 MHor1e mpuMuTHBHBIE Paraneoptera, TpUIICHI UMEIOT CITUTHBIE
CErMEHTBI CpelHe- U 3aIHETPYIU, PEIYLIPOBAHHOE KIIKOBaHUE KPbUIbeB
Y XapaKTepU3YIOTCS CBoeoOpa3sHbIM NpeBpalieHreM. [logpnaromasncs us
Aia HIMQa UMeeT oblIee CXOLCTBO CO B3POCIIbIM HACEKOMBIM, HO OTJIM-
YaeTcsq OT HET0 Hepa3BUTOCTHIO KPBUIBEB, MTOJIOBLIX OPTAHOB M MaJIbIMU
pasMepamu Tesa. OJHAKO MOCIe ONPe/IeJIeHHOIO NIeproa IMUTaHUS OHA
JIMHAET Ha CBOEOBPA3HYIO MTPEAKYKONKY C pa3BUTLIMU 3a4aTKaMy KpbUIb-
B U Jajiee, Ha KYKOJIKY, KOTOpasi Y HEKOTOPBIX TPUIICOB JIMHAET JIBAXKIbI.
B 570 Ke BpeMst IIPOMCXOIUT TUCTOIUTAYECKMI MeTaMopdo3, CONEACTBY-
oLV 3aMeHe HUM(aJTbHBIX OPTaHOB OpraHaMy UMaro, U rnocie copacl-
BaHMS KYKOJIOYHON HIKYPKX BBIXOAUT I10JI0BO3PEJIBIA OPraHu3M.

OcoBeHHOCTh SMOPHOHATEHOTO Pa3BUTHS TPUIICOB COCTOUT B TOM, UTO
SO OKA3EIBACTCS CIMIIKOM TECHBIM JJIS1 pa3BUBAIOLLEr0Cs B HEM Opra-
Hu3Ma. COpachiBaeMbIii B Hayale sSMOpHoreHe3a XoproH GyHKIMOHAIBEHO
3aMelraetcss 6ojee MPOCTOPHBIM KYTUKYISpHBIM 4exyioM. ITpu sTom
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06BeM fAi1a Bo3pacTtaer B 1,5 pasa, ¥ Bee IOCIENyIoLIMe poLiecchl GopMo-
06pa3’OBaHMs OCYIIECTBISIIOTCS BHE XOPHOHA.

Cpenyt TpUIICOB OTMEYEH MONMMOP(GI3M, ITPOABIAIOLIMIACA B CTENIEHH
Pa3BUTHA KpbUILEB. CaMLIbl, KaK IIPaBUIIO, MeJIbUe CAMOK M TeMHee OKpa-
UIEHHL. Y HEKOTOPBIX BUIOB CaMIIbl BOOOLIE HEU3BECTHEI. B TeueHue rona
BO3MOXHO Pa3BUTHE MHOTUX (10 12—15) 060EIIONIBIX WM TTapTeHOTreHe-
TUYECKUX ITOKOJIEHUH.

B npenenax oTpsAna BBIENSIOT OBAa IIONOTPSmA: SAUEKIATHBIX
(Terebrantia) 1 TpyoxkoxsocTsIx (Tubulifera) Tpurncos, mpuyeM repBrie
00BIYHO UTOdAary, BTOPhIE — XUILHMKH.

Hapsny ¢ TeM 4TO TPUIICH SIBJSIIOTCS BPETUTENSIMU CENCKOX035M -
CTBEHHBIX KYJBTYP, CIIOCOOHBIMY [TepeaBaTh UM ¥ HEKOTODBIE 6ONE3HHU,
MHOIYE BUIBI TPUIICOB ITOJIE3HBI KaK UCTPEOUTENU APYTHX BPETHEIX Hace-
KoMbIX. HexoTopblie BUBI — OIBUTMTEN! UEHHBIX KOPMOBEIX TPaB.

XYKU, UMK XECTKOKPbINbIE (COLEOPTERA)

KecTKOKpBIIBIE, UK XYKU, UMEIOT OCOOEHHO XECTKUE IIOKPOBHI
OOBIYHO KOMITAaKTHOT'O U KPEIKOro TeNla, JUIMHA KOTOPOTrO BaphipyeT OT
0,3 (Trichopterygidae) no 160 MM (Dynastes hercules L.).

HecMmoTpst Ha KosoccalbHOE OGMIIMe BUIOB (MX OIMCaHOo 6ojee
250 000), pasHOOGpasue pa3MepoB, XI3HEHHBIX (OPM U OCBOSHHBIX CpeT
0OUTAHUSL, TIOUYTHU BCE XECTKOKPBUIbIE COXPAHSIOT OMHOTUITHBIA BHEIIHMIA
06K (pHc. 216, A), TUTaH CTPOSHUS Y ONHOTHITHOE PasBUTHE. BonbLIMH-
CTBO XYKOB UMEIOT I'PHI3YLIMI POTOBOM amlapat, MpeoGpa3oBaHHEIE B
TUTOTHBIE SIMTPHI (HAOKPBLIb) TIepeIHUe KPhUIbsl, IIOKPAIBAIOIIME B TI0-
KO€ IIepEeNIOHYAThIE 3alHNE, U OTIIMYAIOTCS TUIIMYHEIM ITOJHBIM TIpeBpa-
IEHUEM C TUCTOJIMTUYECKMM METaMOpGh030M, U3peIKa YCIOXHEHHBIM 0
rurnepMeTamopdo3a.

[To xapaxTepy NUIUEBOH CIIEUMATH3AMK CPENU XYKOB ITpeobianaoT
purodaru v XMIIHUKY, HepeIKH caripodaru, Korpodard U Hekpodaru,

Puc. 216. Xyk (A4) u Beepokpbuisie (B) (mo Romoser, 1981):

1— camely; 2— caMxa
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MHOTIA B3pOCJIble 0COOU BOOOLIE He MUTAIOTCS. [1apasuThl MpeacTaBie bl
JMIb HEMHOIMMM BHIAMU OTAEAbHBIX CEMEHCTB M CEMENCTBOM
Rhipihoridae — Beepoychix XykoB. Hanpumep, xyxenuusl pona Lebia
[MapasuTUPYIOT Ha JWYMHKAX XYKOB-JIMCTOEIOB, CTaUIMHBL poja
Aleochara — Ha KyKOJIKax MyX, a HEKOTOPbIE HAPLIBHUKH, IIPOHUKAA B
[TYeJIMHblE CEMbU WJIM B KYOBILUKU CApaHUOBBIX, YHUUTOXAIOT UX JINUU-
HOK U siiLa.

ZKyKu HEpeKO COXUTENBCTBYIOT C MypaBbhsIMU, OCAMMU, ITYETaAMHU, TEp-
MUTaMU Y NIayKaMHU, He TIPUHOCS UM CKOJIbKO-HUOYIL CYLIECTBEHHOTO
Bpeza. Crenyer, ONHaKO, OTMETUTb, YTO B COCTAB JAHHOTO OTPSIIa MHOIIA
BBOJIAT BEEPOKPBIIBIX — CBOEOOPA3HBIX U BRICOKOCIIEIMATU3UPOBAHHBIX
napasuToB. He oTpuLas ux 61M30CTH K XKECTKOKPBUIBIM, B YACTHOCTH K
IIpeficTaBUTENAM ceMelicTBa Rhipidiinae, MBI Bce Xe BO3NEePKUMCS OT 3TO-
ro 0OBeIMHEHNS, COXPaHss 32 HUMU CTaTyC CaMOCTOSITEIBHOTO OTpsiia —
Strepsiptera.

INonasngrolee 6OIBIIMHCTBO XKyKOB Pa3MHOXKAIOTCS 0G0EITOJBIM ITy-
TeM. [TapTeHOreHe3 OTMeYeH TOIBKO Y HEKOTOPHIX OJTOHOCUKOB, JIUCTO-
elI0B, IIPUMUTUBHEBIX Micromalthidae 1 HEMHOIMX IPYrHX.

HeoxoTHO 1oJb3ysch KpbUIBSIMU JaKe B MUHYTY OITAaCHOCTYU, MHOTUE
JKYKM OTBICKMBAIOT I10JI0BOIO IapTHEPa, OPUEHTUPYSICh Ha M30UpaeMble
MM KOPMOBBIE PaCTeHMA U CYOCTpaThl, Ha (GepPOMOHBI (KOPOEIbI, IETKYHbI
W [Ip.) WK Ha U3[IaBaeMble JIADTHEPOM 3BYKHU (TOUMJIBLUMKHY, YCaAUH M [Ip.)
Y BUIOCTIELIM(UYHBIE CBETOBbIE CUTHAJIBI (CBETIIIKU M Ip.). [ocie criapu-
BaHMs, JUIALLETOCS Y HEKOTOPBIX BUIOB HECKOJIBLKO CYTOK, CAMKHU OTKJIa-
JBIBAIOT SAMLIA U HEPENKO (HAIIPUMED, KYKU-LUMTOHOCKH) OXPaHSIIOT UX.
HexkoTopsle BUIbI IMCTOENOB ¥ HEMHOTMX APYTHUX CEMENCTB XUBOPOIS-
1, ¥ e Micromalthidae coueTaroT XUBOPOXIEHUE C [1ELOTEHE30M 1 C
MapTEHOTEHE30M.

@opMupylOlIMeCT JIMYUHKKU XYKOB BEChbMa DAa3sHOOGPa3HbI (CM.
puc. 171). Y XyXeIHLl 5T0 XUIUHbIE KapaGoUIHbIE (DOPMBI, Y JOJTOHOCH -
KOB, KOPOEJIOB ¥ HAPBLIBHYKOB (HauuHas co II Bo3pacta) oHM UHOLIA BOO6-
1L[e JIMLIEHB! Hor. Mex Ty 9TMMU KpallHUMU BApUAHTAMM CYLLIECTBYET MHO-
XECTBO ITepeXOAHBIX. ONHAKO TMUMHOK, ITOJIHOCThIO 6E3r0IOBBIX WM JIM -
LIEHHRIX BHELIHEH cerMeHTalK M 060CO6NEHHOM I'0JI0BbI, HE OTMEYEHO.

B Hacrodlee BpeMs HauGoJee YacTo IIPUAEPKUBAIOTCH CUCTEMBI,
BKJIIOYAIOLed 4YeThIpe II0J0Tpsla >KeCTKOKPBUIBIX: Archostemata,
Myxophaga, Adephaga u Polyphaga.

Haun6onee npumuTiBHEI Archostemata — BecbMa pefKie 1 HEMHOTO-
YUCJIEHHbIE, COXPAHMBIINE SBCTBEHHOE XUIKOBAHHME Ha CPaBHUTEILHO
markux snurpax (Cupedidae), u negoreHeTryeckue Micromalthidae. He-
CKOJIBKO CeMEHCTB, O6beIMHAEMBIX B IoOTpsin Myxophaga, o cux rop
HE UMEIOT YETKOTO ¥ OTHO3HAYHOTO IIONOXEHUS B CHCTEME OTPSa.

Adephaga, WK TUTOTOSITHBIE XYKH, BECEMa paciipOCTpaHeHbl X MHOTO-
YMCIEHHBL. OTIMYasACh OIUTPOGHUYIECKMMU OBAPMONIAMU SIMYHUKA, CHITb-
HO Pa3BUTHIMU Ta3MKaMMU 33JHUX HOT U 006pa30M XU3HM aKTUBHBIX Ha3eM-
HBIX WY PECHOBOIHBIX XUILHUKOB, OHU, BUIMMO, GIIM3KHU 110 [TPOUC-
XOXJIEHMIO K Archostemata. Cpelin HUX OTMETUM CeEMENCTBA XKyXeuL,
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CKaKyHOB, TUIAaBYHYUKOB, [IaBYHLIOB U BEPTSUEK, YACTO HAOIIONaEMBIX B
CpenHei rosoce.

Pasnosinubele xyxu, unu Polyphaga, BKIIIO4aioT He MeHee 140 ce-
MEUCTB, BCE IPEACTABUTENIN KOTOPLIX UMEIOT TeJIOTPOGMUYECKHE OBAPUOIEI
Y CpaBHUTEJIBHO HeOONbLINE 3alHK1e Ta3uKu. Cpeny HUX OCOGEHHO MpHU-
‘MevaTeJIbHBl CEMENCTBA JIMCTOENOB U JOJTOHOCUKOB, IIACTUHYATOYChIX
(XpyLuM ¥ HABOZHMKM), KOPOEJIOB, LIEIKYHOB, YEPHOTENIOK, 4 TAKKE BOJO-
JIIOOOB, TIPOBOASAIINX OONBLUYIO YaCTh XU3HU B BOLOEMaX.

[TouTty Bce Ky/IbTYpHbIE pACTEHUS TIOBPEXIAIOTCH TIOYBOOGUTAIOLIIMMU
JIMUMHKAMM XpYIIEeH, LIEJTKYHOB (IIPOBOJIOYHUKM), YEPHOTENOK (JIOXHO-
TIPOBOJIOYHHUKH), 3J1ATOK M TbUIbLIEENOB. JIMCTBY MCIIOJIB3YIOT B IHULLY JIU-
CTOE/IbI, TOJFOHOCHKH, TPYOKOBEPTHI, HEKOTODbIE XPYLIH, a CTBOJIBI X BET-
BU — KOPOEIbI, TOUMNBILMKH, 3MaTKU ¥ ycayu. Cpeau TOJTOHOCUKOB,
NBUTBLEEOB, 38PHOBOK U LUIMITOHOCOK €CTh CITeLIMaTU3MPOBAHHEIE BPEIM-
TeJM TeHePATUBHBIX OPraHOB PACTEHUM, HEPEIKO COUETAIOLIVE TIOBPEXIIe-
HUE C ONbUIeHUEM. MHOIMe KOXeeIbl, TOUMIIBLIUKHY, TUTOCKOTENKM 1 TIPU-
TBODSILUKY, PA3MHOXASCh B XXUJIBIX IOMELIEHUSX Y 3epPHOXPAHMIUILIAX,
NPUYMHSIOT CYLUECTBEHHBIH Bpell 3aracam, ChIPhIO X Pa3INYHBIM IIPOLYK-
TaM. HexoTopele JIMCTOeIbl, HAPBIBHUKY U MSITKOTEJIKM SITOBMTHI M MOTYT
CTaTh IIPUYMHOM CEPLE3HBIX OTPaBJIEHU I CEHCKOXO3SHCTBEHHBIX XMBOT-
HBIX, TIOITa/1asl B UX KAIIEUYHUK C KOPMOM.

OnHako MHOTHE XYXETULBI, CTabVIIMHBI, GOXBM KOPOBKH, Kapally-
3MKM, HADBIBHUKH U NIPENCTABUTEM OPYTHX CEMENCTB YHUMTOXAIOT Bpe-
JIUTENEN CENbCKOX03SCTBEHHBIX KYIBTYP, & HEKOTOPhIE U3 HUX VXKE C
JIaBHUX 10D UCTIONL3YIOTCS B IPaKTUKE OHMOMETOA.

KyKn-MepTBOEIBl, HABO3HUKY U MHOTHE IPYTHE UCTIONHSAIOT POJib Ca-
HUTapOB XXWBOM NPUPO/IbI, pUYeM BecbMa addextuBHo. Haripumep, uH-
TPOAYKUMS B ABCTPaJIMIO I0XXHOAMPUKAHCKUX XYKOB-HABO3HHUKOB, CIIO-
COOHBIX TIepepabaThiBaTh IIOMET OBELl, OCBOGOAMIIA ITACTOUILIA STOTO KOH-
TMHEHTA OT CJI0Sl HABO34, IPENSATCTBYIOLUETO BO30OHOBIEHUIO U MCIIONb-
30BaHUIO TPABOCTOS.

B 6. CCCP ecTKOKpBUTBIE pacipocTpaHeHb! IOBCEMECTHO; MX HACUU-
TeIBaetcst He MeHee 20 000 BUIOB.

BEEPOKPbIbIE (STREPSIPTERA)

Beepoxpeuisie (puc. 216, F), mpencTapieHHbIe HEMHOTMMI CEMEHCTBA-
MU ¥ ipuMepHoO 300 BUIaMy, MapasUTUPYIOT Ha MePerOHYATOKPLLIBIX,
LMKaJax, IpAMOKPBUIBIX, BOroMoax, KiIonax, ABYKPbUIbIX U ILETHHOX-
BocTKax. Menkue (1,5—4 MM) caMUbl, BeCbMa ITOABIKHEIE, C XOPOLIIO pa3-
BUTBHIMU aHTEHHAMM U IIa3aMU, ILMPOKUMU 3aJHUMMU U PENyUPOBAHHbI-
MM JO XYXCKaJIeL! [TepeIHUMU KPBUIbSIMU, He ITUTAI0TCS M aKTUBHO PasbIC-
KHUBAIOT CaMOK, OOUTAIOILMX B TeJie X03sieB. [1poKanbIBast KOMyISATUBHBIM
OPraHoM ITOKPOBEI, CaMel] BBOIUT CIIEpMY B ITOJIOCTE TeJla YepBeobpasHoit
CaMKH, JIMLUEHHOH ITPUIATKOB U Pa3BUTHIX OPTaHOB YyBCTB. JIMIIb B ce-
MmelictBe Mengeidae, 06beIMHSIOLEM Hauboee IPUMUTUBHBIX BEEPOK-

339



PBUIBLX, CAMKM COXPaHAIOT CIIOCOGHOCTE K CBOGOIHOMY CYILIECTBOBAHMIO 1
B OTVIMYME OT CAMOK JPYIMX CeMeUCTB pa3BUBAIOTCS T10 TUITY IIOTHOTO
TIpeBpalLEHU.

BeIxonsiye 13 OIUIONOTBOPEHHbIX UL TMIMHKY, TIOX0XXUE HA TPUYH-
[YJIMHA, OTHICKUBAIOT HOBBIX X035€B, HEPEIKO IODKUIAS MX Ha PaCTEHUSIX.
PactBopas crienaibHbIMU hepMeHTaMK KYTUKYJIIPHBIE TOKPOBBI X0351~
Ha, JITYMHKA [IPOHUKAET B IT0JIOCTH €T0 TeJla, JIMHSIET, ITUTaeTCsl U JIMOOo Mpe-
ob6pasyeTcs B KyKOJIKY, U3 KOTOpOi O BpeMEHEM BEIXOIUT CBOOOIHOXUBY-
LIV KpBUIATBIA caMeLl, JIN00, Tepsisl OpraHbl aKTUBHOI'O CYLLIECTBOBAHMSI,
IIOCTETIEHHO CTAaHOBUTCS YepBeodpa3Hoy camxoit. [locienHsis, ocraBasich B
TeJle X034MHAa Ha BCIO XUW3Hb, BEICTARISAET HApYXy JIULUEL KOHEL TeNa ¥ pac-
ceuBaet GopMUpYIOLIHECS sALIA B TEX MECTaX, KOTOpbIe OOBIMHO IIOCEIAIOT
HaceKoMEle-xo34geBa. [lopaxeHre BeepOKpbUIBIMU, KaK IPaBUIIO, He CHU-
JKAET aKTUBHOCTU U CPOKOB XM3HU X03s5MHa, HO IIPUBOIUT K HEOOpaTUMOM
KacTpalvy Y Pa3BUTUIO IIPU3HAKOB IIPOTHUBOITIOIOXKHOTLO I10J1a.

Cx0ncTBO BEEPOKPBUIBIX C XYKaMU, BITOJIHE SIBHOE U OIIpelleIEHHOE,
T10-BUIMMOMY, CBUIETENECTBYET O OJIM3KOM POLCTBE STUX ABYX OTPSIIOB.
OnHako cylecTByeT MHEHME, YTO BEEPOKPBUIbIE OJIU3KU K ITeperioHYa-
TOKPBUIBIM.

Tax wiu uHaye, HO BeepOKPLUILIE IPEICTABIISIOT COG0M IPYIIITUPOBKY
HAaCeKOMBIX, 0OBEIUHAEMBIX He TOJIBKO IIpU3HaKaMU CTPOECHMS U pa3BH-
THSL, HO M ODILIHOCTBIO SBOJIIOLIMOHHBIX TeHOeHUMH. [IpakTuyeckoe 3Ha-
YEHUE BEEPOKPBUIBIX, BEPOSITHO, HEBETUKO.

CETYATOKPbIIbIE (NEUROPTERA, TN PLANIPENNIA)

CeTyaToKphUIBle — MEJIKUX U CPEIHUX Pa3MEPOB, PENKO — KPYITHbIE
(mo 50 MM) HaceKOMBIE C IPBI3YLUMM POTOBBIM arllapaToM, JByMS MapaMu
OJHOOOPA3HBIX CETYATHIX KPHUILEB, ¢ OGMIBHO BETBSIUIMMUCS KUIKAMU
(puc. 217) ¥ XOpOLLIO pa3BUTHIMU OPraHaMM IyBCTB. BenyT 06pas Ku3Hu
aKTUBHBIX XUILHUKOB. JIXIIb TMYMHKY HEMHOTHX CEMENCTB OTHOCATCS K
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Puc. 217. Cervarokpeiioe (caeed) u Bepbmonka (cnpasa) (no Illsamemay, 1949)
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carpodaraM, a UMaro HepeIKo ITOTIONHSIOT CBOM PAIIMOH ILUILLIOM 1(BETY-
LIIMX pacTEHUI U HEKTapOM.

JInurHKY KoMIiofeonHble. CeTYaTOKpPhUIBIE OTINYAIOTCA HETTy60-
KUM I'UCTONUTIYECKUM MeTaMopdo3oM. KyKoika ux CItocobHa K OrpaHu-
YEHHBIM ABIKEHMSM M peaKUYAM Ha BHeUIHMe pasapaxureny. O6sYHO
KYKOJIKM ITOKOSATCA B ILIEJTKOBUCTBIX KOKOHAX, CIIETAEMBIX TUIMHKAMU
U3 CEKpeTa IIPE0Opa3oBaHHbIX MANLITUTUEBEIX COCYNOB.

CeproBUIHbIE KPETKUE YSTIOCTH JIMIMHOK UMEIOT KAHANBL, IT0 KOTO-
PbIM OHH BBOISIT B TEJIO XEPTB ITUILEBAPUTEIIBHbIE (DEPMEHTHI, 3aTEM JIU-
YUHKM BCAChIBAIOT IOJIYIIEPEBAPEHHOE CONEPKUMOE UX Tel. JIMYMHKI
npelcraBuTened ceMeicts Osmylidae u Sisyridae XUIHUYAIOT B BOOO-
eMax.

JIvire HEMHOTYE CETYaTOKPBUIBIE, HAIIPUMED acKanadbl, CIIOCOOHBL K
GBICTPOMY ¥ MAHEBPEHHOMY T10JIETY; GONBIHUHCTBO JIETAIOT HEOXOTHO U
IUTOXO, MIPEIITOYMTas IION3aTh [T0 PACTEHUSIM, TTOXMPast TIIeH, JTUCTO6IO0-
LIEK U JPYTUX MEJTKUX GeCITO3BOHOYHBIX.

Omucano oxoso 5000 BunoB Neuroptera, paclipoCcTpaHEHHBIX ¥ B TPO-
IUKaX, X B CTPaHaX C YMEPEHHBIM KIIMMaToM. OCOGBIN MHTepeC MpeICTaB-
Js0T yeThipe U3 20 cemercTB: 3natornasku (Chrysopidae), remepo6uu
(Hemerobiidae), ManTvcnbel (Mantispidae) M MypaBbUHBIE JIBBBI
(Myrmeleontidae). ITpencraBureneit epBoro U3 HuX, B YACTHOCTH BUIBI
pona Chrysopa, VCITOJIb3YIOT B IIPaKTHUKe GUOMETONA IS 60PLOLI C TIIMU.
Sympherobius amicus Nav. u3 cemeitctea Hemerobiidae npumeHsiu B
Cpenne#t Asuu st 60pbOBI ¢ YepBeLlaMy. MaHTUCITBI XapaKTePHBI TEM,
YTO UX MTEPEIHME XBaTaTeIbHbIE HOTH PAsUTEILHO HATIOMUHAYOT HOTH 60-
TOMOJIOB, & JIMYMHKM, IPOHUKAS B KOKOHBI IIAYKOB M YHUUTOXAs i1,
IIpeTepIieBaloT rurepMetaMopdos. MypaBbUHBIE JIBBBI, HECKOIBKO I10X0-
KM€ Ha CTPEKO03 BO B3pOCIIOM COCTOSIHUM, OCOGEHHO MPUMeYaTeIbHEL CBO-
MMM JIMYMHKAMU. DTY XULIHUKY, OPYAYS IUIOCKOM TOJIOBOM, KaK JIoma-
TOM, BBIKAIILIBAIOT B CHIITyYeM I1eCKe HEelTyGOoKIe BOPOHKU Y COMBAIOT 110-
JOLIeNIUNX K UX KPalo MypaBbeB, Opocast B HHX TIECUMHKM.

BEPBJ/TIOAKWN (RAPHIDIOPTERA)

Bepbmronku—cpeHX pasMepoB HaCeKOMBIE, IIpUMeYaTebHbIE TUI0C-
KOM ITPOrHaTUYECKON roI0BO, BO3HECEHHOM Hall CPABHUTENLHO TOICTHIM
TeJIOM, JJIMHHON ITEPENHETPYABIO U XOPOLIO PasBUTHIM stitliexnanoM. OHU
aKTUBHbBIE XMLIHUKY. BepOmoaKy penko moib3yroTcss Y3KIMMU C SIBCTBEH-
HOM NTEPOCTUIMOM KPhUIBIMHU (CM. puc. 217), HO BeCbMa IIPOBOPHO IIpe-
CIENYIOT MEJIKVX HaCeKOMBIX Ha pa3HBIX CybCTpaTax.

PacripocTpaHeHHEBIE B XBOMHBIX JIecax, BEPOIIONKN U36EraioT Xaphl U
cyxocty, r1osToMy B CpenHeit Asum 1 Ha rore EBporibl oHY BCTpedaroTcs
TOJIBKO B TOpHBIX parioHax. ITpencTapieHHbIe COTHEH COBPEMEHHEIX BU-
II0B, BepOIIIOAKY GBI OCOOEHHO pasHOOGPAa3HbBI ¥ MHOIOYMCIIEHHE! B
MIpeXHYEe IeoIOTHYeCKIE IIEPUOIBL: H0JIBIINHCTBO COBPEMEHHBIX POJOB
5TOTO PEJIUKTOBOIO OTPSIA U3BECTHBI C ITAICOreHa.
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TosmBrssch B Hayasle JieTa, CAMKM BEpOJIIOIOK II0CIe ClIapUBAHUS € CaM-
LIaMU OTKJIaJbIBAIOT STi1ia TIOX KOPY JEPEBhEB WM B [TOBEPXHOCTHBIC CJIOM
ouBEL. IToce HECKOIKUX JIMHEK JIMUNHKa 1—2-ro rofja npeobpasyercs B
KYKOJIKY, KOTOpasi CITyCTsl IBE HeM(e/U IOCTe CKIIEpOTH3ALIMU [IOKPOBOB 00~
peTaeT aKTVBHOCTb U OBICTPO IBUTAETCS TI0 TPELIMHKAM KOpbI U B IIOACTIJIKE.

BechbMa aKTUBHBIE U TIPOKOPJIMBbIE, BEPOIIOAKM UCTPEOISIOT TIeH 1
TYCEHHLL 6a60YeK, JIMUMHOK MyX ¥ KOPOEJIOB, [I0JAI0T silla MHOTHX Bpe-
TuTenelt ieca, HO, He JOCTUTAs! BBICOKOM YMC/IEHHOCTH, BUIVMO, UMEIOT Or-
paHUYeHHOE 3HAYeHYe B TIpUpoie. MX XuLLHbIe IMYMHKY OXOTATCS Ha MEJl-
KVX HACEKOMBIX, B YACTHOCTU Ha JIMYMHOK KOPOEIOB B UX COOCTBEHHBIX
xonax. I[Ipy paspaGoTKe METOIOB MaCCOBOTO pa3BeIeHNUs STUX HACEKOMBIX
WX MOXHO GbUIO OBl UCIIONB30BATh B GHOJIOTMYECKOH 3aILUTe PACTEHUH.

B (ayde Haureil cTpaHbl Haubojee YacTo BCTPEYAOTCH Raphidia
ophiopsis L. v R. flavipes Stein.

BUCNOKPbINIKU, U BONBILEKPbINBIE (MEGALOPTERA)

BUCTOKPBUIKM — KpYTHBIE (10 120 MM) U CpeIHUX pa3MEPOB HaCEKO-
Mble; 0OBIYHO BCTPEUAIOTCS IT0 GeperaM pex 1 03ep, T€ IPOUCXOIUT pas-
BUTUE VX IMYMHOK. MSITKUE TTOKPOBBI ¥ KPBLIbS, CBUCAIOLIME 110 6OKaM
Tesa, OHOOOpa3HEIE IO JKUIKOBa-

“HMIO (pyic. 218), HapA#y ¢ MenJIeH-
HBIMU J(BIDKEHUSMU U CIA0BIM He-
TIPOIOJKUTEIBHBIM TTOJIETOM TIpU-
[IAIOT MX OBIUKY HEKOTOpYIO ¢her-
MaTHYHOCTh U 0E33aIUTHOCTE.
BuauMo, MU BEICOKAs TUIONOBU -
TOCTb, 0GECITeYrBast BOCIIPOU3BOL -
CTBO TIOMYJNSUMA, comeicTBOBaNa
COXpAaHEHMIO 10 HaIUX JHEH 3TUX
IPUMHTHBHBIX HACEKOMBIX. OTKIIa-
IBIBag TpyrnamMyu MHOTME COTHU U
THICTUM U1 6113 BOLOEMOB Ha BOJI-
Hble U TIpUOPEXHBIE pacTEHUS U
KaMHM, caMKy 00Jieryaror JMYuH-
KaM JOCTMXeHMe BOIBL, THIe Iocie-
IHUE aKTUBHO XULITHUYALOT.

ITo 6oxaM 6prollIKa BUCIOKPEI-
JIOK PAaCIIOJIOXEHO 7—8 Iap JIUMYu-
HOYHEIX Xabp, KOTOpEIE pacuieHe-
HBI Ha CETMEHTHI, KaK WIEHHCThIe
Hoxxuy. Jluasas go 10 pa3 u Gonee,
HEe3HAYUTEIBHO IIpeoOpa3oBhIBAsICh
0T BO3pacTa K BO3pactTy, JUYUHKU

2 BBIITOJI3AIOT Ha Geper U OKyKJIUBa-
Puc. 218. BucIOKpbLIKa: IOTCSI BO BJIQXXHOM MXY, B Gepero-
1 — nvaro; 2— HuMa BBIX BHIGPOCAX WIM TOJ KaMHSMM.
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KyKOoJKM BUCIOKPBUIOK CBOOOIHBIE, HE UCIIBITHIBAIOT MIYOOKOTO TMCTO-
JIUTUYECKOr0 MeTamMop(o3a, CBOUCTBEHHOro 06oJiee COBEPLICHHBIM
Holometabola. Bo B3pociioM cOCTOSIHMM BUCTOKPBUIKK JOBOJBCTBYIOTCS
pas3HO! NMUILIEH, JOCTYITHOM X CPaBHUTEILHO CIAObIM YETIOCTSIM, WY BO-
00I1LIe He TTUTAIOTCH.

OrnucaHo He 6oiee 50 BUTOB 3TUX apXaYHBIX HACEKOMBIX, TIPaKTHIeC-
KO€ 3HaYeHUe KOTOPBIX COCTOUT TOJIBKO B TOM, UTO MX JIMYMHOK IOeNal0T
LIeHHBIE TIPOMBICIIOBLIE PHIOLL. B cpenHeit monoce 0ObIYHO BCTPEYAIOTCS
Sialis lutaria L. ¥ HEMHOTHE IPYTHE BUJIBL.

CKOPIVOHOBBIE MYXU (MECOPTERA)

CKOPITUOHOBBIE MYXH — HACEKOMBIE CPEIHUX pa3MepOB C TUIIOTHATH -
YeCKOM!, BEITIHYTOM B «KJIXOB» TOJIOBOM, Ha KOHLIE KOTOPOIt TIOMEILIAIOTCS
MVHUATIOpPHbIE TPBI3YIIUE YeNIOCTH, ¢ ABYMS ITapaMy XapaKTepHBIX ceTda-
TBHIX KPBUIBEB M CO CBOEOOPA3HBIM KOITYISITUBHBIM AIIIapATOM Y CAMIIOB
MHOTHX BUIOB (puc. 219, ). Y CKOPIIMOHOBBIX MyX MMeeTCs B3NYTHE Ha
KOH1Ie BeChMa ITOIBIXKHOTO OPIOIIKa, HECKOIBKO HAITOMMHAIOLIee SHOBU -
TYIO XeJe3y CKOPITMOHOB, HO OHU COBepLUeHHO 6e3BpenHsl. CaMKu 06ma-
JIA10T Pa3BUTHIM SHLIEKIIALIOM.

CKOpPIIMOHOBBIE MYXH TPENCTABIIIOT UHTEPEC MIPEXIE BCETO B ABYX
acriekTax. Bo-TriepBBIX, OHU U3BECTHBI C TATIE03051 U 10 BHELITHEMY OBJIUKY
GIM3KU K TIPeIKaM KpbLIaThIX HACEKOMEIX. BO-BTOPBIX, OHU BOIUTOIIAIOT
B cebe HEKOTOPhIE NPU3HAKY POLOHAYATILHUKOB TaKHUX COBEPIIICHHBIX Ha-
CEKOMBIX, KaK JBYKPBUIBIE Y YELIYEKPLUIBIE.

HMeroTcst CBEIEHUSI, YTO HEKOTOPHIE BUIbI CKOPITMOHOBBIX MYX XUIL-
HUYAIOT, HO TSI OTPSIA B LIEJIOM XapaKTepHa callpo- U HeKpodarus; u3-
pelKa B3pOCible 0COOU MUTAIOTCS HeKTapoM. Tlorpyas KIIIOBOBUIHYIO
TOJIOBY B pasjararouyecst CyocTpaTsl, HAIpUMED B TEJIO0 MEPTBBIX HACEKO-
MBIX, OHU pa3pbIBaIOT UX MSTKME TKaHU YETIOCTAMU U, BUAUMO, CII0CO0-
HBI K BHEKMILIEYHOMY Ie€pEeBapUBAHUIO ITULLIY.

Puc. 219. Cxopumonosast Myxa (4) (nmo Beii-Buenko, 1966) u pyyeitnnk (b)
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IMoseT CKOPITMOHOBBIX MyX HECOBEPLIEHEH, HO OHU YacTO MEePENeTaloT
C MECTa Ha MECTO U HEPEIKO BCTPEYaloTCs IO OIMyLIKaM JecoB. Onucano
okoJo 300 BUIOB 5TUX HaCEKOMBIX.

CKOpIIMOHOBbIE MYXY BJIArOTIOOUBEI ¥ TEHEIIOOMBEL, U30€raloT IPKO-
ro cBeTa. PacrpocTpaHeHb! IIOBCEMECTHO, HO HeXapaKTepHbI JJI1 IIYCThIH-
HBIX ¥ TIOJIYIIYCTHIHHBIX JaHmMadhTOB, TaK KaK He pacrojaraioT CoBep-
IIeHHBIMU CPELCTBAMY TEPMOPETYIISILIMY U ITONAEPKaHUsI BOTHOIO OaraH-
ca. OTKIaIpIBas giflia B MOX, B IIOYBY M BO BIIAXHYIO [TONCTWIKY, OHH CO-
XpaHWIM UCKOHHbIE, CBOACTBEHHbIE CAMBIM NMPUMUTHBHBIM HACEKOMBIM
Tpe6GOBaHUS K YCIOBMSAM CYLIECTBOBaHUA. MHOrMe BUIbl YCTOHYMBBI K
MOHVDKEHUSIM TEMIIEPATYPhI X BCTPEYAIOTCs BIUIOTh IO IIO3AHEN OCeHU
WIY B 3UMHVE OTTENENN Ha TAJIOM CHETY (IEIHUYHUKH).

PasByBasch 10 TUITY JIOJHOIO IpeBpallieHs, CKOPIIMOHOBBIE MYX!
Toc)Ie psAfia JIMHEK Mpeobpa3yloTcs B KYKOJIOK, BEChMa aKTUBHO pearupy-
JOLIMX Ha BHELLIHWE BosaercTBust. X MeraMopdo3 Hermy6oK, U MBIIILIEI,
BUIMMO, He TIOABEPraloTcs pacnany.

IpakTiryecKoe 3HaYeHUE CKOPITMOHOBBIX MyX OIpaHHYEHO, HO MHTepeC
K HVM BIIOJIHE OTIpaBaaH. UIMeHHO 5T HACEKOMbIE COCTARISIOT AP0 Me-
KONTEPOMIHOrO (MaHOPIIOUIHOI0) KOMIUIEKCA, OOBSIUHSIOLIErO pyyeii-
HUKOB ¥ YEIIYEKPBUIBIX C ABYKPBUIBIMU, OT KOTOPBIX, B CBOIO OY€peb,
Npou30LLTH 6510XU. 10 CYIECTBY, OHM CTOAT Y UCTOKOB SBOJIIOLIMOHHBIX
TeHIEHUMI, KOTOphIe BOIUIOTMIIMCH B OPTaHU3ALMY U pa3BUTHU CaMbIX
COBEPLIEHHBIX HACEKOMBIX.

Cpel1 HeMHOTOYUCIIEHHBIX [IpefCcTaBUTeNel (payHbl HAIlleH CTpaHbl
caMble OGBIYHEIE BUIBL — Panorpa communis L. u P. germanica L.

PYYEMHUKMK, UNMU BONOCUCTOKPLIIbIE (TRICHOPTERA)

PyueitHUKH — aM(pUOHOTHYECKE HACEKOMBIE CPEHUX, PeXe KPYIl-
HBIX (00 70 MM) pa3MepoB, HECKOJIBKO HallOMUHAIOLIME IIPUMUTHBHEIX
6abouex (puc. 219, b), K KOTOPBIM OHM GIU3KU. puioreHeTnyecku. Hx
JIMYMHKY, 06MTas Ha JHE BONOEMOB, JIMOO XUITHUYAKOT, TM60 T0TPeOIISIOT
JETPUT ¥ BOTHYIO ¢iopy. JIMIIb HEMHOTHUE CIIeLUaIM31pOBaHHbIE (POPMBI
MOTYT aKTUBHO IUIaBATh B TOJILLIE BOJEL.

Bapocible 0co6u OTIMYAIOTCs] BOTOCUCTBIMU KPBUTBSIMU U CIIOCOBHOC-
THIO CKJIABIBATh GoJiee MPOKKe 3aHIe KPhUIbsi BeepoM. PoToBble opra-
HBI PYUEHUKOB 0Y€Hb Pa3HOOOPa3HHBI Y Y HEKOTOPBIX M3 HUX MOI'YT BbI-
TOJTHATH (DYHKIIMM X060TKa [T BcachIBAHUSI KalleJIeK pOChl M HeKTapa.
MHorde py4eiHUKM BOoOIe He ITUTAIOTCS B CTAUM MMaro U rubHyT
BCKOPpe IT0C)Ie OTKIIAIKU sull. OHM HEeIU10XO JIeTaloT, U301pasi TEHUCTHIE U
BJIQXHbIE OUOTOIILL.

ITocne criapyuBaHM CaMKW OTKJIAABIBAIOT COTHU SIULL TPYITIIaMy HEIToC-
PENCTBEHHO B BOAY B BUIE CIIM3UCTHIX IIHYPOB ¥ KOMKOB. Bekope U3 Uiy
BBLTYIUISIFOTCS. MOJIOMBIE JIMUMHKY, Pa3BUBAIOLLIUE XapaKTepHbIe XaOphl Ha
OPIOIIHBIX ceTMeHTaX. OIHAKO y HEKOTOPBIX BUIOB OPIOLIHEIE Xa0phl OT-
CYTCTBYIOT.
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JUIs1 3alMTBI MSTKOTO, CTabOCKIEPOTU3UPOBAHHOTO TeJla INIUHKU Py~
YEeWHUKOB OOBIYHO CTPOST CrIelIMaIbHbIe JOMUKU — YEXJIUKHU, UCIIONb-
3ys B KayeCTBE CTPOMTEIBHOIO MaTepyaa JIM6o MeIKye paKoBUHBI 1 Jac-
THLIBI TIECKa, MO0 TUIACTUHKY OIIpeNe e HHON (JOPMBI, BhIpe3aeMble U3
JIUCTBEB, JIMOO CTEOEBKU PACTEHUY ¥ IIpouMe cyocTpathl. [Uist CTponTe b=
HOM NeATeNbHOCTY JTMYMHKY BHIGKPAIOT CTPOTO CTIeLIUMUYHEIHA Cy6CTpaT,
CBSI3BIBASL YACTULBI CEKPETOM LUEIKOOTAEUTEIBHBIX XeJIe3, PaCcIONOXKEH -
HBIX, KaK ¥ Y TyCeHHUI( 6aboyex, Ha HIDKHeH rybe. ITpeuiaras BEIHYTHIM 13
JIOMMKOB JIMYMHKAM OKPallleHHblE IIACTUHKY LIEJUTYIOU A, MOXHO Ha-
GITIONATH IIPOLECCHI ITOCTPOEHMST I0BEIMPHO TOYHBIX KOTIUIA €CTECTBEHHBIX
YeXJIMKOB U OTOOP MCITONb3yeMBIX Il 3TOI0 MaTepHATIOB.

JIMYMHKYA HEKOTOPBIX BUIOB PYYEHHUKOB UMEIOT 00JIErYEHHOIO THUIIA
JIOMUKY, KOTOpbIE HE NPEMATCTBYIOT IUTaBaHUIO, IPyrie BOOOLIE He CTPO-
ST JOMUKOB, aKTUBHO TIPECIIENYIOT CBOM XePTBbI U XapaKTepu3yroTcs 06-
JIMKOM ¥ TTOBAIKAMY CBOOGOIHOIUIABAIOIIMX XUIHUKOB. B3pocisie 0ocobu
He XUILHUYAIOT.

[IpaxTIYecKoe 3HAYECHUE PyYeHHUKOB HeBeTMKO. HexoTophle BUIE! B
JMUUHOYHOM (pase BPedST PUCOBBIM ILTAHTAMAM. PydeiHuKy ciykaT
BBLICOKOKAUECTBEHHBIM KOPMOM JJISI PHIO, YeM 0GeCIIEYrBAIOT BOCIIPOM3-
BOJICTBO JaXe CAMBIX TIPUXOTIIMBBIX IIPOMBICJIOBBIX BUIOB.

Ornucano He MeHee 3000 BunoB (B 6. CCCP — oxoio 300) aTux Hace-
KOMBIX, CHICTEMATHKa KOTOPHIX OCHOBBIBAETCS IJIABHBIM 00pa3oM Ha Ipy-
3HaKaX CTPOEHMsI IMUMHOK. M3ydeHne pyyeHUKOB NPeCTaBIgeT MHTE-
pec TIpexIIe BCero MOTOMY, UTO OHY CBSI3BIBAIOT NPUMUTUBHEHIIMX MIPeN-
CTaBUTENEN MEKOIITEPOMIHOTO KOMIUIEKCA C CAaMBbIMU CIIeMAIM3UPOBaH-~
HbBIMU U COBEPIIEHHBIMY YEUIYEKPHLIBIMU.

Cpe 1 TpeIcTaBUTeNEH (payHbl Halle#t CTPaHbI 0OBIYHO MOXHO HaGIIO-
JaTh BALBL Phryganea grandis L., Limnophilus vittatus F. v Hydropsyche
instabilis Curt.

YEWYEKPbIIbIE, U BABOYKU (LEPIDOPTERA)

YeruyeXphUIble, WK 6a604KH, YCTYIAIOT IO YKCITy BUoB (150 000)
TOJIBKO XyKaM. [IpecTaBuTe M OTPsIia BeChMa PasHOOOpasHsI 110 pasMe-
pam 1 06uKy. Haubonee IpUMUTIBHBIE, TAK HA3BIBAEMBIE 3y0aThIe MOJIH,
el1e COXPaHWIM YeIOCTH IPBI3YIIEro TUIIa ¥ BO MHOIMX OTHOIICHMSIX
6MM3KA K pydeiHukam. [Ipyrue rpeicTaBUTeNN JeIyeKphUIbX, 9BOIIO-
LIOHMPYS B PA3HBIX HaIlPAaBJIEHNSIX, IpMoGpeI HanboJIee XapakTepHbIe
TIpM3HAKM OTpsIIA: COCYLIUI X000TOK, pelyLiipOBaHHbIA JTAIIb Y HEMHO-
THX; MOILHBIE, TOKPHIThIE YeLTyAKaMU KPBUIbs, JOCTUTaloLINe Y HEKOTO-
pbIX popM 10 280 MM B pasmaxe (puc. 220, A). VIX JIMIMHKU — IyCEHU -
1IbI — MMEIOT Pa3BUTHIE OPIOLIHBIE HOTH M LISTKOOTAEUTEbHBIE KEIC3bL.

PasMHOXeHUe 6a60ueK 060eIoNoe, HO HepenoK (aKyIbTaTUBHBIA
TapTeHoreHe3. B IOMCKaX TOJIOBOTO MApTHEPa OCOGEHHO aKTHBHAI CAMIIBL,
YIMEIOILIe, KaK IIPABIJIO, XOPOLIO pa3BUTHIE aHTEHHBI. CaMKV IpUBJIEKa-
JOT CaMIIOB cIrelubrdeckuMu pepoMoHamMu. Mapenka caMKu JTMILIEHbBI
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Puc. 220. BaGouka (4) m nepemonyatoxpbiioe (B)

KpBUIbEB, 2 MHOLAA ¥ HoT. [Tociie criapiBaHusl HEKOTOPBIE U3 HUX OTKJIa-
IBIBAIOT sTiilia, Jpyrue TpeOyIOT NOIOIHUTEBHOro MUTAHKUA; UHOTIA
BCTpEYaeTCs XKMBOPOXICHME.

B nopxaroweM rojiete 6aG0YKM OJHUM YIAPOM CLETUIEHHBIX KPhLIbEB
TIepeHOCT ceBs Cpasy Ha HECKOJIBKO METPOB. bab0uKu-GpakHUKM conep-
HUYAIOT IT0 COBEPLIEHCTBY Y CKOPOCTH JIETA CO CTPEKO3aMH 1 BBICIIMMU
JBYKDPBLIBIMU.

OTHOCUTEILHO IPUMUTHBHBIX MIPeCTaBUTENIEN OTPsia MMaro CIIo-
COBHBI IPBI3TH TBEPAYIO MUY MaHAMOYIaMHU, Y 60jIee COBEPILIEHHBIX OHI
BOCITPUHHMMAIOT JIULIb XUIKocTH. K 0co6oit rpyrire clieyeT OTHeCTH ada-
TOB, Y KOTOPBIX MMAro BoOGILEe He MUTaroTCs. B (hase ryceHuULbI oJaBIs-
1oLuee 6oIBIIMHCTBO BUIOB (puTodary, HO Cpelid HUX U3BECTHEI U carpo-
baTH, ¥ XMIHUKY, U JaXe MapasuThl. ['YCeHUIBI Tpy MeTaMopdose Me-
HSIIOT He TOAbKO KUIIEYHUK U IpYyrye opraHbl, HO U CIIEKTp IUIIeBapy-
TeJILHBIX (DEPMEHTOB ¥ OCHOBHBIE ITYTH METabOIM3MA.

Muorue 6a604Kyt OueHb Kpacyusbl. OHY BecbMa OJPOGHO M3ydeHsbl. B
SHTOMOJOTHYECKUX KOJUIEKIIMSIX MMEHHO YelllyeKphUTbIe, KaK MpaBuIIo,
TnpelcTaB/ieHpl Haubonee oiaHo. OIHaKo UX CUCTeMaTHKa IpeTepriesia
3HAYUTENbHbIE TIPe0Opa3oBaHus U IO CUX MOp He CTaOMIM3MPOBAIaCh
TIOJTHOCTBIO.

Ilonroe BpeMs 6aGoyek NENMIM Ha JBe IPYNIBL Menkux (Micro-
lepidoptera) u xpyrbix (Macrolepidoptera). Ceityac Liesiecoo6pasHoO BbI-
JEVThb TPU ITI0N0TPsIIA.

ITonotpsn yemocTHble (Laciniata) ¢ eXMHCTBEHHBIM CeMEHCTBOM 3y6a-
TeIx Mouelt (Micropterigidae). DT MelKie HaceKOMBbIe IMUTAIOTCA BO
B3POCJIOM COCTOSTHUY LIBETOYHO MBLIBLOK, pasrpbI3asi €€ CUIbHBIMU Ye-
JIOCTAMH, a IMYMHKY HEPESIKO XUITHUYAIOT WIM ITUTAIOTCS MXaMHU.

[MomoTpsn paBHOKpbUTbIe (Jugata) BKITIOYAET HECKONBKO CEMEHCTB
HPUMMUTHBHBIX YELIYEKPUTBIX, X3 KOTOPBIX HauboJIee BEJIMKO 10 YUCITY
BUIIOB ceMelicTBO ToHKompsinoB (Hepialidae).

[Monmotpsan pasHokpeuthie (Frenata) 0co6eHHO pa3HOOOpaseH 1 MHOTO-
yycIieH. B Hero BXOIAT ¥ MOJIM PasHBIX CEMEICTB, U OOBIYHbIE HUM(ATU-
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nel (Nymphalidae), 1 6ensguxu (Pieridae), 1 5K30TUYECKUE TAPYCHUKU
(Papilionidae), u cTpeMuTenbHbIe GpaxkHUKH (Sphingidae), U Tpynoo6u-
BEle LIenKompsnkl (Bombycidae), n xoxoHomnpsiae!l (Lasiocampidae).
WIMEHHO 30ech cOCPeNOTOYCHBI U BaXKHENIMe OITBUIATENN PACTEHUM, U
MHOI'V€ BPeIOHOCHbIE (POPMBI.

[TpakTiyeckoe 3HaAUEHUE YEUTYEKPHUIBIX BecbMa Belquko. Oxojo 60
BUIIOB OTPSIZIA 3aperMCTPUPOBaHbI KakK BaxKHEHIIIVIe BpeOUTENN CEIECKOX0~
34MCTBEHHBIX KyNbTyp. OCOO0eHHO BpeIOHOCHB!I pa3Hble BUILI COBOK
(Noctuidae), 6enauxu (Pieridae), oraeBxu (Pyralidae), cTeKISHHULEBI
(Sesiidae), menBenuuel (Arctiidae). B riecax ¥ rtoIOBBIX cajax OMacHEBI
JucroBeptkH (Tortricidae), koxoHormpsias! (Lasiocampidae), nssaeHUIBI
(Geometridae), Bonusuku (Lymantriidae) u ap. M3BecTHBI TakKe yellry-
eKphUIbIe — BPEIUTEIN 3aIIacOB 3epHa U IIPOAYKTOB €ro NepepaboTKy U
MepeHOCUUKY BO3OynuTesneit 6oe3Hei.

NEPEMOHYATOKPbIIbIE (HYMENOPTERA)

IepertoHYaTOKpBUTEIE HE MMEFOT POACTBEHHEIX CBS3el ¢ KaKUM-TTG0
JIPYTUM OTPSIAOM KpBUIATEIX HACEKOMBIX, XapaKTepU3YIOTCS TPHI3YIIUM
WY TPBI3YLIE-JIMIKYLIMM POTOBBIM arlfiapaToM, IByMs MapaMy MeperioH-
YaThIX KPRUILEB Y PAa3BUTHIM siiiLiexnanoM (puc. 220, b). I1o yucny BumoB
(90 000) oHM yCTYIAIOT UG XyKaM U 6aboukaMm, HAMHOTO IIPeBOCXOASAT
UX T10 YPOBHIO OpraHu3auuu 1 ¢opmam roseneHust. Hapsiny ¢ AByKpbUIBI-
MM OHM MOTYT CUMTATHCS CaMBIMU COBEPUIEHHBIMU HACEKOMBIMU U, BUTU-
MO, OTAEJIMIIMCE KaK CaMOCTOSTEIbHAS TPYIINa Ha CaMBIX paHHUX 3Tarax
3BOJIIOLMH.

B nipenenax oTpsifa 0OBIYHO BBINEJISIIOT OTHOCUTEILHO IIPUMUTUBHBIX
cuasueoproxux (Symphyta) 1 Gonee pasBUTHIX CTEOENbYATOOPIOXMX
(Apocrita), OTIMYAIOIIMXCS HaIMUreM cTebenbKa MeXy IPYIHBIM OTae-
JIOM 1 6proiuxoM. IIpuHUMaeMoe paHee pasaeneHre cTebenbyaToopIoXuX
Ha mapasutuyeckux (Parasitica) u xansuux (Aculeata) ceifuac IIpU3HaHO
HCKYCCTBEHHBIM.

HecMoTpst Ha pa3sHOPeYHBOCTS MHEHUI O (DUIIOTEHUM T1ePEITOHYaTOK-
PBUIBIX ¥ UX ITOJIOKEHUU B cHCTeMe Kilacca, 6eCCIIOPHO TO, YTO OCHOBHBIE
STAarbl UX CTAHOBJIEHHMS] ObUIA TeCHEUILIMM 06pa30M CBA3aHEI C ITOKPLITO-
CeMEHHBIMU pacTeHUSIMM. VX poJib KaK OIIBUIUTEIIEN LIBETKOB OCOOEHHO
BO3pOCIa ITPY TIOSIBJIEHUHU B IIPOLIECCE SBOJIIOLIMU MTUeIMHEIX (Apoidea).
CroJb Xe oIpeleIeHHO MHEHME O TOM, YTO 3BOJIIOLIMA IIepeIloHYaTOKPhI-
JIBIX IIPOMCXOVIIA B TPOITMKAX, [Ie U cefyac OHU OCOOEHHO pasHOOOpas-
HBI.

IToyTy BCe NpeaCTaBUTENN OTPSAa PA3MHOXAOTCS 000ETIONBIM ITYTEM B
COYETAHMH C apPEHOTOKHBIM ITApTEHOIEHE30M, KOIJIa U3 HEOIUIONOTBOPEH-
HBIX U1 PasBUBAIOTCS TOJBKO caMLbl. Ipyrie popMEl apTeHOreHesa
BCTPEYAIOTCS HECPAaBHEHHO peXe, ¥ JIUIIb ¥ HEKOTOPLIX POTOXBOCTOB U
MMWIMJIBIIMKOB HAGJIOMAI0TCS TEIUTOKUS U ferdTepoToKusd. CBOMCTBEH-
HbI/ NeperOHYATOKPBUIBIM TalUIOAUIUIOUIHBIN MEXaHU3M peryIsaiuuu
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T10JIa IIOTOMKOB, JIO-BUIMMOMY, CIIYXXUT IIPeAroCbUIKON POPMUPOBAHMUSA
ceMell U o6lIecTBEHHOro obpasa Xu3H. OIHAKO 111 HEKOTOPBIX Tapasy-
TUYECKUX MTepeITOHYATOKPBUTEIX XapaKTepeH IeforeHes, MUHOITA CoYeTaro-
LIMICS € TONUIMOPUOHUEN.

B OTHOLIEHUU [TOCTIMOPUOHATBHBIX TPe0Opa3oBaHUM BCe NMpeCTaBU-
TeJ OTPSANA XapaKTepU3YIOTCS TMCTOIUTIYECKIM MeTaMOpGho30M B (ase
KYKOJIKM, ¥ JIVILIb ¥ HEKOTOPBIX HAe3HUKOB HabII0aeTcsl TUIlepMeTa-
Mop¢03. JIMIMHKY CUISIEOPIOXUX — JIOKHOI'YCEHULBI — C Pa3BUTBIMU
IPYIHBIMU HOTaMM M LIECTHIO ITapaMid GPIOLLIHBIX JIOKHOHOXEK — OOBIMHO
duTodary, MUTAIOUIUECS TUGO OTKPBITO, TM6O B IUIOIAX U FajlIax (HeKo-
topsle Tenthredinidae), 6o B cTebnsax 31akos (Cephidae) u ApeBecune
(Stricidae). JTutus npencraButeny ceMercrsa Orussidae napasuTUpYIOT Ha
HaCceKOMBIX Y IPYIUX WIEHHCTOHOIMX. Bapocibie cuasyebproxue norpeo-
JISIOT NMBUIBLY M HEKTAp WJIM BOOOILE He ITUTatOTCH.

XapakTepHEIe [UIS CTe6eNbuaToOPIOXUX YepBe0oOpasHble, IMIUEHHEbIE
13 ¥ HOT IMYMHKU [TAPasUTUPYIOT Ha HACEKOMBIX, MJIM 0OPa3yroT TajlIbl
(opexotBopky — Cynipoidea), WY IIOXMPAIOT CBEXEYOUTBIE U MapaIu30-
BaHHBIE CaMKO¥ KepTBbl. IT4ensl U MypaBbUi OOBIMHO BLIKAPMITUBAIOT CBO-
VX JIMYMHOK NPEIBAPUTENTHHO 3ar0TOBICHHOM NuiLei. CBOMCTBEHHBIA UM
00LLIeCTBEHHBINM 00pa3 XU3HH XapaKTepuayeTcs uddepeHuuanmnen pado-
YUX 0COGEH B 3aBUCUMOCTH OT MCITOJHSIEMbIX UMU DYHKIIUH.

IMpakTuyecKoe 3Ha4eHUE [1ePeIIOHYaTOKPBUILIX B LEJTOM ITOJIOXUTEb-
HO, TaK KaK MHOTHEe U3 HUX — ClIeLUPUUECKUE OTIbUIUTENN U ECTECTBEH -
HbIE PETYJIATOPEI YUCTEHHOCTH BPEIHBIX HACEKOMbIX. MHOIMe BUIbI C yC-
[IEXOM UCITONB3YIOT B IIPAKTUKE OUMOJIOTUYECKOH 3aLUMThI CENHCKOXO3 M -
CTBEHHBIX KYJIETYD M Pa3sBOAAT B IIPOMBILLIEHHBIX MacliTabax Ha 6uodab-
pukax. OYeBUIHO 3HAYEHUE MEIOHOCHBIX ITuell KaK IpOM3BOAUTENEH
LeHHENIINX ITALIEBBIX (Me]T), JIEKAPCTBEHHBIX (ITYEJIMHOE MOJIOYKO, IIpO-
TIOJIMC, TTYETMHBIN 1) ¥ TEXHUUECKUX (BOCK) IIPOJYKTOB.

BpenoHOCHOCTD NIpeCTaBUTENEN OTpsiaa ITPOSIBIISETCS MTPEXIE BCETO B
TOM, YTO MHOTHME BUIbI IIVUIMJILLIMKOB ¥ pOTOXBOCTOB [TOBPEXKIAKOT pacTe-
HHS, 2 HEKOTOPBIe MypaBbU — CTPOUTENBHbIE MaTepHallbl ¥ IIPOLYKTEI
IUTaHUS. 3aMEeTHEIA Bpe[l ITIETIOBOACTBY HAHOCST OChI-(DUJIAHTEI U IEepLU-
1. HexkoTophle Xaidiye repeloH4aToOKphUIble BpeMEHAMU HAHOCT Yye-
JIOBEKY BeCbMa 60JIe3HEHHbIE YKOJBI, YpeBaThIE JUIEPIMYeCKUMU peakiiy-
siMU. ITeperoHYaTOKPHITBIX, B YACTHOCTH IT4e] ¥ MypaBheB, UCITONb3YIOT B
Pa3HOIUTaHOBBIX KCIIEpUMEHTaX.

BJTIOXW (APHANIPTERA, UJTN SIPHONAPTERA)

Broxy — MenKue apasuThl MIIEKOITUTAIOIIMX U ITUL. VIMeloT cruto-
LIEHHOE ¢ OOKOB TYJIOBUILUE, TBEPIbIC IIOKPOBLI C MHOTOYMCIEHHBIMM LI~
MaMU ¥ IIETUHKAMU, XapaKTepHBIA KOJIOIIE-COCYIIUIt X000TOK ¥ IIphIra-
TeJbHBIe HOTH (puc. 221, A). Briuskye o MporcxoXIeHUIO K IBYKPBI-
JIBIM, OHY ITOJTHOCTBIO TUIIEHBI KPBLUIEEB; TUYMHKM Y HUX YepBeoopas-
Hrele, 6e3Horue. [IuTasch pasIMUHBIMU OPTaHMYECKMMM OCTATKAMMU,
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Puc. 221. Broxa (4) (wo Beicouko#, 1964) u myxa (B)

TTYMHKY MCTIBITRIBAKOT DS JIMHEK, CITIETAIOT KOKOH U IIPeo6pasyroTcs B
KYKOJIKY CBOGONHOTO TUIa. [Is BBIXOIA UMAro U3 KYKOJKHU Tpebyercs
crielanbHas cTuMyJiumst. Harpumep, coTpsiceHue 1101a B ITyCTOBaBLIEM
paHee NOMELUEHUH CIIOCOBCTBYET OTPOXKACHHMIO UMAr0 U3 KYKOJIOK, HAXO-
JSTLUMXCS B LLETSX.

MssecTHO oxono 1000 Bunos (B 6. CCCP — oxoio 250) sTux Hace-
KOMBIX, KOTOPEIe 0COGEHHO OITACHEI KaK NIEPEHOCYUKY M XPAHUTEW BO3-
Oynureneit yympl 1 TyspeMui. [IprcnocobieHHbe K OGUTAHMIO U Iiepe-
JBWXXEHUIO B LIEPCTU KMBOTHEIX, B3pOCTEIE BJI0XM OTKIANLIBAIOT CBOY
AL, He TIOKKIas X0341MHa. 2 3arafaroT B TPEIMHb] ¥ LIEJM IIOJI0B,
CKATBIBAIOTCA B CKOIUIEHMSI Mycopa, TI03TOMY JUTSL GOphObI ¢ BIIoXaMu
TpebyeTca 0COOEHHO TLIATENbHOE COOIIOAEHME CAHMTAPHO-TUTHEHNIEC-
KUX HOPM.

Muorue BUABI 610X IPHUYPOYEHHI K OTIPEeeHHOMY KPYTYy X035€eB,
OIHaKo HeKoTopble (Xenopsylla cheopis L..) MeHee TpeGOBaTELHBI B UX
BRIGODE, Tepexofis, HallpMMep, ¢ TPBI3YHOB Ha 4yenoBeKa. IIpy 3ToM oHU
U NIEPEHOCAT BO3OYAUTENEN YYMBL U3 €€ IPUPOJHBIX 0YAroB, 32 KOTOPHI-
MU BeIyTCA IOCTOSIHHEBIE HabmoAeHUsl. HeKoTophle OTHOCHUTENBHO
KpYIIHBIEe BUIBI 610X, HAIIpUMep cadHcKas broxa-anakypt (Vermipsylla
alacurt Schimk.), mapasuTUpys Ha KOIBITHBIX, CHJTBHO MCTOMIAOT XU -
BOTHBIX.

ABYKPbLINbIE (DIPTERA)

JBYKPBUIBIE — HCKIIOUHTENBHO PA3HOOGPA3HBIE IT0 XU3HEHHBIM (op-
MaM HACEKOMBIE, MEJIKUX, MITU CpeJHMX Pa3MepoB. BIM3Kue 110 IIpOMCKoX-
JEHHUIO K CKOPIIMOHOBBIM MyXaM, OHU TOCTUIJIM COBEPILIECHCTBA OpraHy3a-
LMY, XO[a Pa3BUTUS U ITPUCITOCOBIEHUI K KOHKPETHBIM YCIOBUSIM CYILE-
cTBoBanuMA. O6nanas oOqHOM! IApoi TIEPETIOHYATEIX KPbUIEEB H PEAYLIMPO-
BaHHOM 1O XyXOKajlell BTOpOl Ilapod, OHM XapaKTepU3YIOTCd
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IpeoOpa3oBaHHBIMU B KOJIOUIMA WIM MYKYILIME X0O0TOK POTOBBIMU
opranamu (puc. 221, b). [IByKpbUIble UCITBITBIBAIOT LIYOOKUY TMCTONUTH -
YeCKUi MeTaMopo3; JYMHKM MX JIMIIEHBI HOT, a YacTo U 060CO0JIeHHOM
TOJIOBBI.

Onucano He MeHee 80 000 BUIOB ABYKPBUILIX, OOBIYHO IPYIIITUPYEMBIX
B IBa TomoTpdna: umMHHoychix (Nematocera) M KOPOTKOYCHIX
(Brachycera). I1epBbIx HEPEIKO UMEHYIOT KOMapaMy, BTOPBIX — MyXaMu,
HO 3TO IIPOTUBOTIOCTABIEHIE HEODLLETIPUHSATOE.

JIBYKpBIIBIE PACTIDOCTPAHEHBI TIOBCEMECTHO U OCOGEHHO pa3HOobpa3-
HBI B JIECHOM 30He, Tle OCBOWIN BCe JOCTYTIHBIE UM GuoTonsl. Hapsny ¢
durodaraMuy U caripodaraMu Cpeiy HUX HEPEIKY MapasuThl M XUIHUKH,
Hekpodary v Korpodaru. MHorue BUABI — aM(pUOGHOHTEI, APYTHE — He~
M3MEHHBIE CITYTHUKU YEI0BeKa.

Cpeny TUYMHOK JIBYKDPBUIBIX U3BECTHBI OOUTATEN FOPSIMX UCTOUHH -
KOB, TIEPECBIXAIOLIUX ¥ COIOHOBATBIX BOOEMOB, ITUENMHBIX COTOB, Mypa-
BEHHMKOB, TEPMUTHMKOB, ITOUBEHHBIX XOAOB M IIELUED, HOP ¥ THE3 XM~
BOTHEBIX Y TTOKPBITHIX TETHUKAMU BEICOKOTOPUTL. CTONE IMPOKMUH CIIEKTp
MeCT OBUTaHMS 1 CBA3AHHBIX C HUIMKM MCTOUHMKOB TTUIIM CBOMCTBEH [VIaB-
HBIM 06pa3oM JUMYUHKAM, TOTIA KaK B3POCHBIE 0COOU MPEaTTOYMUTAOT ITH~
TaThCSI COKOM PACTeHUI Y HEKTapoM, pasiaralollMMUcs BeleCTBAMHU,
KDPOBBIO TTIO3BOHOYHBIX XXHBOTHBIX MJIM XMILIHUYaI0T. M3peaka uMaro so-
00Ie HE MUTAOTCS, KaK, HATIPUMED, ¥ OBOJOB, HEKOTODBIX TAJLIUIL M KO-
MapoB-TOTKYHUUKOB.

PasHo0Gpa3Hbl TaKXe CIOCO6BI PA3MHOXEHUS M Pa3BUTUS JBYKPBI-
Jisix. KpoMe TUITMYHOrO 060ETI0N0r0 Pa3MHOMKEHMS, CBI3aHHOTO CO CBOE-
00pa3HBIMU CITOCOBAMU ITPUBJIEUEHUS [TapTHEPA U OTKIaaKOR OTUTONOTBO-
PEHHBIX SIM1], BCTPEYAloTCs pasHble (hOPMBI ITApTEHOreHe3a, IeJoTeHes U
XusopoxaeHue. [locnenHee MpuMedaTeILHO TEM, UTO HEKOTOPBIE BUJIbI
MYX OTKIaibiBaloT yXe CHOPMHUPOBAHHBIX KYKOJNOK (KYKIODOIHBIE
MYXM), U3 KOTOPBIX BCKODPE BLIXOISAT UMATO CIEAYIONIEr0 IMTOKOJIEHMS, a
TAKKE UMEIOT CIIeLMaIbHBIE OpraHBl (ICeBAOTUIALIEHTa ¥ Ip.) [UIST BBIKAp-
MJIMBaHUS IMYMHOK B COGCTBEHHOM TeJle.

ITpy oTKIIanKe Syl WIM TUYMHOK U KYKOJIOK CAMKHM OOBIUHO 3apaHee
W30MPAlOT MOIXOIAILME [T HUX CYOCTPAThI, B YeM ITPOSIBIISIETCS 0C0Bast
3a00Ta O [TIOTOMCTBE, MHOT/IA rpaHuyallasi ¢ CaMOToXepTBoBaHHeM. Ha-
rpumep, camxa Myxu Lucilia bufonivora Mg. rionsaeT niepei JATYLIKOH 10
TEX ITOP, IOKa Ta e¢ He ITporioTuT. [To3nHee B Tele XUUIHKUKA BhUIYTUISIIOT-
€Sl MHOTOUMCIICHHbIE NAPa3UTHUECKUE TUUMHKH.

M3 1ByKpbUIBIX HauGoJIee OIacHb! TS YeIOBeXa KpOBOCOCYLIME KOMa-
pel (Culicidae)—TepeHOCUMKA BO3OYIUTETEH MATIPUH, SITTOHCKOTO HLIE-
(anuTa, XOpMOMEHUHIUTA, TYISIPEMUM U JPYTUX 3a601eBaHMI. MHoOrve
mouky (Simuliidae) u Mokpers! (Ceratopogonidae) CofeNCTBYIOT pacipo-
CTPaHEHMUIO TeJIbMUHTO30B, @ MOCKUTBI — JIEMLIMAaHMO30B M MOCKUTHOM
Jmxopaaxy. Myxu uene ( Clossina palpalis L.) MI3BECTHBI KaK IIEPEHOCUM -
KM COHHO¥ 60J1e3HM. MHOTUE MEJIKME IBYKPBUIbIE MACCAMM JOKYIAIOT
YeNOBEKY U XMBOTHAIM (TaK HasklBaeMblii THyC). Briciuve nByKprUise —
TaKXe pasHOCYMKK KMIIEYHBIX MHPEKUMH, FreIbMUHTO30B, CUGUPCKON
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A3BBL U TYJIIPEMUM, & HEKOTOPKIE U CAMU BBI3BIBAIOT TAKETIbIe TKAHEBLIE
MUasbl U 3BbI. Pasnuunsle oBonpl (Hypodermatidae, Gastlrophiidae u
Oestridae) u BosnsapToBa Myxa ( Wohlfahrtia magnifica Mg.) oTkiaapiBa-
0T Ha KOXY WJIH CTU3UCTHIE XKMBOTHBIX CBOUX TUUUHOK, KOTOpPBIE, BOY-
PaB/MBAsCh, IPOHMKAIOT B IIOJIOCTB Tejla, BBI3BIBAS TSDKEIEHIIIME TOpaXe-
HMS M OCTabJIsq JKUBOTHBIX.

Cpeny IBYKpBUIBIX — BPEIUTENeH CENbCKOXOINCTBEHHBIX KYTBTYpP —
YIIOMAHEM BencKyio (Oscinella frit L.), recceHckywo (Mayetiola
destructor Say.), MODKOBHYIO (Psila rosae P.), nykosyto (Delia antiqua L.)
MyXM U 351aK0BBIX MyX (Chloropidae).

Benmuko 3HaueHue IBYKPHUILIX KAK CAHUTAPOB, BECHMA AKTUBHBIX [1a-
pasuToB U xuLHKUKOB (Tachinidae, Syrphidae), ncrionb3yeMpIX B IIpakTH-
Ke 6MoMeTo[a 3allUTHl PAcTEHMI, ¥ MHOTOYMCIECHHBIX OIbLIATENEH
(Syrphidae, Bombyliidae, Nemestrinidae). Taxum o6pasoM, 3HaueHue
IBYKPBUIBIX B IIPHUPOJE U XO3SIACTBEHHOM MEATENBHOCTH YeJOBEKA HE-
OIHO3HAYHO.

JBYKDBUIBIX MOXHO CUMTATE CAMBIMU COBEPLIEHHBIMU HACEKOMBIMH, ¥
JIMLIBb HEKOTOPHIE ITEPEITOHYAaTOKPBUTBIE, 0OPeTS CIIOCOGHOCTE K 0611e -
CTBEHHOMY 00pasy X13HH, IIPEBOCXOASAT UX ITO COBEPILEHCTBY [IOBEIEHUS.

3apepluast 0630p OTPSIIOB HACEKOMBIX, OOPATUMCS K eLe HECKOIbKUM
Tpyrriam Gecrio3BOHOYHEIX KUBOTHBIX, & MMEHHO K HEMATOMIaM, XeTHIEepo-
BBIM (TTayKOOGDPa3HBIM) U MOJLTIOCKAM, OTAEbHbIE KJIACCH] ¥ OTPSIIBI KOTO-
PBIX BKITIOYAXOT OMACHbIX BpEAUTENEH CeNbCKOXO3AMCTBEHHBIX KYILTYP.

OPYTUE I'PYTNbl BECINMO3BOHOYHbIX,
BPEAALLUX PACTEHUAM

HEMATOOb!

B npenenax Tumna Kpyrisix yepseit IpeicTaBUTENM KIIacca HEMATOL
OCBOWJIM, BEPOSATHO, BCE CPENIBI OOUTAHMS, HO IPAKTHYECKOE SHAUCHME
CPEIM HMX MMEIOT ITapasuThl pacTeHMH , XXUBOTHEIX U YesioBexa. Ceobo-
HOXUBYILIVE HOPMBI (MOPCKHE, IIPECHOBOIHbIE M TOYBEHHBIE) OTIMYAOT-
€Sl MUKPOCKOITUYECKHMMU pasMepaMy ¥ BKITIOYAIOT aHTOMharos, XMIHI-
KOB, canpogaros U ap. CTolb Xe MeJIKye (PUTOTIAPA3UTEI CBI3AHBI IVIaB-
HBIM 06pa30M € BBICILIMMM PACTEHUSIMU. 300IT1apasuThI OLIBAIOT ¥ MEIKU -
MM, ¥ OCOBEHHO KPYITHLIMU (10 1 M).

Hematons! ominyarorcst oT Goree IIPUMUTUBHBIX TIOCKUX YepBeii Ha-
JIMYKEeM CKBO3HOIO KMIIEYHNK4, YepBEOOPa3HbIM M KPYIJIBIM B CEUeHUU
TEJIOM, OOJIEYEHHBIM XEeCTKON KyTUKYNoit (puc. 222). CekpeTpyouas ee
TUITOAepMa OOBEANHACTCS C ITOACTIIAIOLIMMU TSOKAMM MBIILLL B KOXHO-
MYCKYJIBHBIA MEIIOK, OrPaHNYNBAIOUIMI TIEPBUYHYIO TIOJIOCTD TeNa, 3a-
TIOTHEHHYIO XUAKOCTLI0. Hapsany ¢ moanepxkaHueM BHYTPEHHETO JaBie-
HUS M YIIPYTOCTH TeJia 3Ta XUIKOCTH BBITIONHSIET TPAHCIIOPTHEIE U 3arTaca-
ouryio GyHKIMH. PoToBOE OTBEPCTUE PACTIONOXEHO Ha NEpeIHEM KOHIIE,
a aHATBHOE — Ha BEHTPaJIbHOM cTOpoHe Tena. [IMieBapuTeibHast CucTeMa
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Puc. 222. Crpoenue HeMaTOHbI:

A — ronoBHolt xoHel; 5 — XBOCTOBOM OTHEN caM-
ua; B — XBOCTOBOY OTHEN TeNeHXUABI; ] — TONOB-
HBIE NaIWLIB, 2 CTOMA; J — IepeIHAs YacTs Ie-
penHel KHUIKK; 4 — HEPBHOE KOJBLO;, 5 — 3aqHAA
YacTh IepenHelt KUIIKH; 6 — NepeHHM SHMHMK;
7— nepenuuit aitueson; §— Martka; 9— ByabBa;
10— cpennsa xuuxa; 11— 3aQHss ONOBas Tpy6-
Ka; 12— 3anHas Kuuwka; 13- aHyc; /14— nepsuu-
Has MONIOCTh TeNa; 15 — KOXHO-MYCKYIBHBIA Me-
wox; 16 — crwitetr; 17— nepeaHsas Kuuka; 18—
CNAKYNbI; 19— pynex; 20— Gypca; 21 — 6oKoBoe
none

obpaszoBaHa NepeaHeH, cpeqHel u
3aIHeN KUIIKOM U MULIEBOIHBIMU
KenezamMy. HepBHasg cucrema
odopmieHa B 10—12 npogoiabHbIX
CTBOJIOB, CBA3aHHKIX C OKOJIOIJIO~
TOYHBIM KOABLOM. OpraHbl YyBCTB
BXKJIFOYAIOT XeMOPELEIITOPEL, OCs3a-
TeNbHbIE OYTOPKU U LUETHHKH B TO-
JOBHOM YacTH Teljia, pexe — Ipu-
MUTUBHBIE (OTOPELIEIITOPBL U O/~
HOKJIETOYHBIE XBOCTOBBIE KeJe3nsl — (hasMMIbl. Y CaMLIOB IOJOBOE U
aHaJIbHOE OTBEPCTUS OTKPHIBAIOTCS B Ki1oaky. ITonoBas cucreMa caMox ¢
TpyOUaTEIMM TOHaAaMHM 63 XKeATOYHUKOB, 3aKaHUUBAETCS BYJIbBOM. JIui-
YMHKM HEMAaTOl, KaK Y B3pOCJIble 0CO6H, IMILIEHbI PECHUYEK U IIPH Tepe-
XO[IE 0T CTaJUU K CTaIuy COBEPLIAIOT TMHBKU. Beero y HeMatox S cTaxuit
4 4 TUHBKY.

B xnacce Hemaron 1Ba nogxiacca (Adasmumyensle 1 GasMuaveBsie) ¢
TpeMs IECATKaMHU OTPSIIOB. YU CIO OMMCaHHbBIX BUIOB JoCTUTaeT 20 ThIC.

XENMVUEEPOBbIE

[IpUMUTHBHEIE BOLHbBIE XETULIEPOBbIE BHIBOAATCS M3 TPMIIOGUTOB B
JBYX HalpapieHUsX. OQHO U3 HUX 3aBEPLUIMIOCHE GOPMUPOBAHMEM Meye-
XBOCTOB, IIPEACTABIEHHBIX B COBPEMEHHOM (hayHe JMILEL HECKOJbKIMHU
BUIaMM B NIPUOPEXHBIX BOAAX TPOIMKOB; BTOpPOE, 60jee NepCreKTHB-
HOE — BBIMEPIUMMU B CHUIype 3BPHMITEpUIAMU (PaKOCKOPITHOHAMMU),
BITOJTHE CPABHUMBIMU C COBPEMEHHBIMU, ITPENCTABICHHBIMU IIOYTH HC-
KITIOUUTENBHO Ha3eMHBIMU (OpMaMM, apaxHUIaMU (ITayKOoOpasHbIMMU).
Cgoe HasBaHMe (B NepeBojie — KIIEIIEYChIE) OHM MOJTYYWIM 110 HATMYUKIO
XeNIuep — Mpeobpa3oBaHHBIX B KIELIHU IIPUIATKOB IIEPBOro CerMeHTa
TYJIOBHILA, TOMOJIOTMUHBIX BTOPBIM aHTEHHAaM pakoobpasHbix. K xapak-
TePHBIM IIPU3HAKaM 3TUX WICHUCTOHOTUX OTHOCHTCS PENYKLIMS CIOXHbIX
IJIa3 ¥ TIPUIATKOB aKpOHa (NIePBLIX AHTEHH ), BIIOJHE PA3BUTBIX Y TPUIO-
OUTOB, pase/ieHHe Teja Ha IIPOCOMY (FOJIOBOTPYAb) M3 7 M OIIUCTOCOMY
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Puc. 223. Crpoenne Xe/MIepoBsIX (BUI ¢ GPIOXUHON CTOPOHBI):

A — cxopnuona; 5 — tenudona; B — nayka; I'— combyri; J — NpUMUTHBHOTO aKa-

pudgopMHoro kiewa;  — npocoMa; [f — Mezocoma; [T — MeracoMa; J— ]9 — cerMeHTH

Tesa; X. n — XBOCTOBOM NPUNATOK; ent. 4 — CTUIMBI JICTKMX; cm. m — CTUIMBI Tpaxelt;

n— TI0JIOBOE OTBEPCTHE; 2. 0 — IPEGHEBUIHBIE OPraHBI; 7. § — NAYTUHHbIE 6OPOJABKY;

K — KOKCallbHbIe OPraHBl; au. 0 — aHANBHOE OTBEPCTHE;, X — XENUUEPh]; nn — Mequ-
ITaJIbIIBL, H|—H4 — HOTH

(6pro11Ko) M3 12—17 CerMEHTOB. ¥ CKOPITMOHOB, ITOYTY HEOTIMYMMBIX OT
IBPUNTEPUT (MCKINOYaAs PEAYKUMIO Xabp M CYLIECTBOBAHHUE Ha Cyllle),
OIMCTOCOMA pa3fiesieHa Ha paBHbIe 110 YUCITY CETMEHTOB ME30COMY 1 Boliee
Y3KYI0O METACOMY, 3aKaH4YMBAIOILYIOCH ANOBUTBHIM ILUIIOM (puc. 223).
KpoMme Toro, 11 XennLepoBEIX XapaKTepPHb! Ipeo6pa3oBaHKe BTOPOH
nappl KOHEYHOCTEH B IIeIUITAIbIIL] (HOTOLIYNANbLIA), HATMYME JETKUX U
(W) Tpaxeyt, eYeHH Y BHEKVIIEYHOTO IIMIIEBAPEHIIS.

CoBpeMeHHEBIe apaxHUIBI BeCbMa MHOTOUMCIEHHE! (60i1ee 35 000 Bu-
JOB) ¥ pasHoOOpa3Hbl. X cucrema BKIIOYaeT 13 OTPSNOB, U3 KOTOPBIX
HanbONBLIMI MHTEPEC U1 HaC NPEACTABIIIOT COBCTBEHHO MayKu (Aranei)
M JBa oTpsla Kiewe — axapudopMHubIX (Acariformes) ¥ nmapasutrdopm-
HeIx (Parasitiformes).

Cucrema xemauepoeix (kiaace Chelicerata)
(mo A.A.3aXBaTKuHY)

Hanotpsan Xiphosura:
otpsin Limulida — MeuexBoCTI

Hanorpsin Holactinochitinosi:
OTpsll Scorpiones — CKOPITHOHEI
otpsin Telyphones
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Hanorpsig Actinochaeta:
otpsig Solifugae
orpsan Schizopeltida (Tartarides)
otpaz Palpigradi
otpsan Acariformes — akapU@OpMHBIE KIeNu
oTpsin Pseudoscorpionoidea — JIOXHOCKOPITHOHSI

Hanorpsin Actinoderma:
oTpsan Amblypygi
OTpAn Aranel — NayKu
otpan Ricinulei
oTpan Parasitiformes — napasuTUPOPMHbIE KIIELLH
otpsax Opiliones — CEHOKOCLBI
otpsan Opilicacarina — KJIEIM-CEHOKOCLIE

[Tayxu — BechbMa TIPOXKOPIMBBIE XULIHUKM. Cpelin UX XepTB Ipeobra-
[IAIOT HACeKOMBbIE, KOTOPEIX OHH JIOBAT JIUOO ITOCPEACTBOM TEHET U3 Iay-
TUHBI, JU60 [IOAKPAIBIBASICE U HACTUTAS UX B CTPEMUTEILHOM IIpBIKKeE.
SINOBUTBIN CeKpeT, BBOIUMBIA [TPU YKYCE XelTULIEPAMY, OTPAHNYMBAET CO-
MIPOTUBIIEHUE IaXkKe KPYITHON JOOLIHH.

IMaykaM MpUHALTEXUT TIEPBEHCTBO 10 YMCITY ONMCaHHbBIX BUIOB (60-
nee 20 000) cpeny apaxHu, Y B IpUpoe OYKBATBHO He HaileTes yrojxa,
rze 661 MX He 6bUT0. Mexny TeM, HECMOTpSI Ha pasHoobpa3ue pa3Mepos,
(HOpM M OKPACKH, NTAYKM CPABHUTEILHO OTHOOOPA3HbI 10 CBOEH OpraHu-~
3alUH Y ITOBajKaM, Yero HeJib3s cKa3aTh B OTHOLIEHUH UX rHe3l U ybe-
KHIL, CITOCOGOB UCITONH30BAHMS NTAYTUHEBI IS TVIETEHNS HE TONLKO JIOB-
qUX CEeTei, HO U SMIIeBbIX KOKOHOB, SMMOBOUHEIX MELUKOB, IIpHCITOcobie-
HUI [UIS1 OpraHy3alivy CIIApUBAHUS U paccenieHus. MIHBIMU cioBaMu, MX
CBSI3b C BHEIIHMM MUPOM OTIOCpENOBaHa NayTUHOM, UCITONb3YEMOH 110~
PasHOMY JUIS PasHBIX HY2K/ K B Pa3HBIX CUTyalMAX.

Br1oJiHe ITOHATHO, YTO MTAayKaM IMPUHAIIEXKUT 3aMeTHast POJIb B OTpaHuU-
YEeHUH YMCIEHHOCTH HACEKOMBIX, HO MX MCITONB30BAHUE KaK SHTOMOda-
OB B IIPaKTHKe 3allIMTh] PACTeHUH BeChMa orpaHnMyeHo. BumiMo, 3To cBs-
33HO C HEKOTOPHIMYU IPeIyOeKNEHUAMU U TPYIHOCTAMU UX KYJIIBTMBUPO-~
BaHMs B 1JaGOpaTOPHBIX M IIPOM3BOJCTBEHHEIX YCI0BUSX. BMecTe ¢ TeM
MAayKU TPEACTARISIOT MHTEPEC U KaK TIPOAYLIEHTE] HEIIPEB3OHIEHHOTO 10
CBOMM KayueCTBaM ChIphd — ITayTHHBL. BIipoueM, OHH ellle Malo U3y4eHbl B
3TOM OTHOLUEHUWHM.

B omyyme oT MayKoB KJIEIIK He TPEACTaBISIOT cO00l ecTeCTBEHHOM
TaKCOHOMMYECKO TPYIIIIEL. DTO cobMpaTelbHOe HA3BaHUe 714 [IpeacTa-
BUTENIEH TPeX OTPSIOB, JBa U3 KOTOPLIX 6YAYT paccMOTPeHBI HiKe. O6-
LUMMU JUTS HUX SIBJISTIOTCS MEJIKKE pa3Mephl, LIeCTUHOTas TUYMHKA, BOCh-
MMHOTHE B3pOCIble OCOOK U SBOJIOLIMOHHAS TEHASHLINS K U3MENTBYaHUIO ©
yTpatoil pacwieHeHHUs Tea. B pasHbIX OTpSnax KIelel CXONHEl He TP -
MUTHBHEIE, a BEICIIME HOPMBI, CIIeUMATM3UPOBAHHBIE B OIMHAKOBOM Ha-
npaBreHMy. MMeeT MecTO KOHBEpreHIIMsI, oberyaeMas pocTeoM. B npe-
JleJ1aX Xe eCTeCTBEHHBIX OTPSIOB KIIeILeBUAHBIX XelIULIEPOBbIX, HA0DOPOT,
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TIPOUCXOOUT CXOXJEHNE ITPUIHAKOB K IIPMMUTHBHEIM OpMaM, coxpa-
HUBILIMM PAJL YepT OBIIEro IpOTOTUIIA KaxKIoro oTpsaaa. IlpyMeyareisHo,
4TO CaMble IPUMUTHUBHEIE M3 HUX COXPAHSIOT CETMEHTAIMIO, H eCIY aKa-
prdopMHbIe KIelH coimxaiorces ¢ Solifugae u Palpigradi, To NapasuTu-
¢opmHele — ¢ Ricinulei u Opiliones. YTo e KacaeTcs IECTUHOTOCTH UX
JMYUHOK, TO ITPU3HAK 3TOT SIBJISETCS. MICKYCCTBEHHBIM: Y TIEPBBIX 3T0 CO-
CTOSTHME MCXOMHO, U ITOC)e JIMHBKY BRIIIEAIIEH U3 silia JTMIMHBKL OHA
TIPUOBPETaeT HOBBIM CETMEHT TeJla U TTapy HOT. Y napasuTidOpMHBIX Kile-
Led bopMHUpYeTCst BOCBMMHOTAS TUIMHKA, HO OHA YTPAYMBAET YETBEPTYIO
TIapy HOT Iepe]i BLIXOIOM M3 sIiilia, BOCCTAHABIMBASL MX ITOCIIE JIMHBKH.

OcHOBO 17151 TOHMMAaHUS 3BOMIOLMU KIIelleH SIBNSEeTCS UX MUHHATIO-
pusanust. Ony 6yKBaILHO IIPOJIE3NH BO BCe IHENH M OCBOMIM Pa3Hoo6pas-
Hepume 6MoTonsl. ITpy 5TOM OHM JOCTHINIM OXPOMHOTO pasHoo6pasys
CTPOEHUS U IIPUBJIEKTH 0CO60e BHUMAHUE MCCIIEIOBATENEN — aKapOJIOroB
KaK BecbMa OITaCHbIE ITapasuThl, TIEPEHOCYUKU GONE3HEN U BpeJUTENU
CeJIbCKOXO3SIHCTBEHHBIX KYIIbTYP.

Otpan Acariformes o6penuHAET 0koJ0 12 000 BUOOB, pacipeesieMbX
no 300 cemedcTBaM M JABYM TOmOTpsmaM — Sarcoptiformes wu
Trombidiformes. B ocHoBHOM 3T0 04eHb Meskue dbopMsr (0,2—0,3 MM) ¢
TEJIOM, pasNieJIEHHBIM Ha IBE TAIMBL: TIEPEIHIO — ITPOTEPOCOMY, BKITIOYA-
IOULYIO CErMEHTBI JBYX TIEPBBLIX MMAp HOT, ¥ 3aIHIOK — THCTEPOCOMY
(puc. 224). KpoMe TOro, MX OTIIMYAET PACTIONOXEHUE CTUTM (ECITU OHM
€CTh) B NIepeaHe yacTy Tena.

Cpeny akapuOpMHBIX KITellleit MHOTYE SIBISIOTCS BpeIUTe AMU pac-
TEHUH (TraJUIoBbIe, MAYTUHHAIE, TAP3OHEMU I, GPMOOUMIL! U Ip.), TIpO-
IOYKTOB CeNIbCKOXO3SICTBEHHOTO ITPOM3BOLCTBA (THPOrMH(OUIHBIE aM~-
GapHble), OAHAKO €CTh M XMIHMKY (KYHAKCHABL, aHUCTU/IBI U JIp.), U I1a-
PAa3UTHI (IIEPhEBBIE, BONOCSHbIE, YECOTOUHBIE, KPACHOTENKH).

Otpsip Parasitiformes BKIOUaeT !

—

6onee 4000 BuzoB u 70 cemeitcTs. ‘ 2 ; 2
XapakTepHO OBaJBHOE, CUJIBHO 4
CKJIEPOTU30BaHHOE TeNo U3 15 cer- -\ bag |
MEHTOB, IIPUKPBITOE CBEPXY LIEIBIM l °°’: 3,
VWIM pasfeseHHbIM Ha 2 — 3 4acTH 2 est o WAk
ILUTOM (pUC. 225). 72 ) g™ ’ R N
PoroBoit artnmapar o6pasoBaH ro- i K TNy Y 15
NOBHOI JIOTACTEIO, CIMBLIEHCS ¢ 0c- /) P s ZPNS
HOB2HMAMM TEUNANbI B TOJOBKY 4 . > 10
(capitulum) ¥ BTSHYTBIMH BHYTpPb g 11

Hee xenuLepamMu. BMecre ¢ BepxHei
ry60#i ¥ IIpUieralouMMu IIpyUIaTKa-
MU OH 00pasyeT KOMIOLIEe~COCYIIMHI
oprad. [Tapa cTurM oTKpEIBaeTCs B
cpenHel yacTu Tena. Pan BUOOB, Iu-
TasCh KPOBBIO HA3EMHBIX ITO3BO-
HOYHBEIX, TIEPEHOCUT BO3OyIUTEIeH
9HLedaIUTa, BO3BpaTHOTO THUdA,

Puc. 224. CtpoeHse NpHMHTHBHOIO
aKapadopMEoro Kiema (BuI cGoky):

1 — rpotepocoma. (1 —4-i cermeHTEI); 2— cer-
MEHTEl HOI' TpeTheit M 4eTBEpTOi map; 3 —
6promiko (7—13-# cerMeHTH); 4 —~ MEIUATL-
HBIH I71a3; 5 — GOKOBEIE I71a3a; 6 — XENMLEephI;
7 — TIe[UNAJIbIIBl; & — HOTM; 9 — JIONOBEHIE
KPHBIUKH; [0 — KOKCATBHEIE OPraHsl; 17 — 1o~
JIOBO! KOHYC; 12 — aHabHbIE KNanaHe!
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Puc. 225. IIpuMuTHBHLIA NApasHTOGOPMHBIA Kilenl:

[—6 — CIMBIIHECS CETMEHTH] TOJIOBOTPY/IH; 7 — NPEAIONOBOH CerMeHT; §—

[10fI0BOM CerMeHT; 9—l3 — OCTAIbHbIE CErMEHTHI GPIOIKa; /4 — AHAILHBLH

HIMTOK C AHATILHEIME KIanaHaMy (cusiuvecs 14-it, 15-1 ¥ aHabHbIHA CerMeH-

THI); 15— Xemuiiepsl; 16— Nequnansmsl; I7-— TeKTyMm; 18— ocasaTebHEIR

TIPHIATOK; 19— CTEPHHTBI FONOBOrPYIHM; 510— I0JIOBOY KJianaH; 2/ — CTUIMBI
Tpaxe

YyMBI, TYIpeMuH, GpyLesiesa. MHOrMe XMITHINYAIOT WX XKe IIMTAI0TCS
MULETINEM IpOOB, OPraHMYECKMMK OCTAaTKAMH, HEKOTOPBIE ITapasuThpy-
JOT Ha pacTeryax. B 3ToM OTHOIIEHUH 0C060€ BHIMAHUE JIPUBJIEKAIOT ra-
Ma30Bble ¥ MKCOMOBBIe KIIEIIH, 4 TakKe yporoasl. KpyrnHeie (10 7 MM)
SUIOBUTBIE TOJIOTHUPE!, OGUTAIOIME B TPOIIMKAX, ONIaCHBI JULS CKJIEBBIBAIO-
IHMX UX TTHLL.

MOJUIOCKM

[IpMMUTHBHbIE TIPELICTABUTEIN THIIA MOJUIIOCKOB, GIU3KME IT0 TIaHy
CTPOEHMSI K OJIMTOMEPHBIM KOJIBYATHIM YEPBSM U, BUIAUMO, CBA3aHHbIE C
HUMM OOLIMMM TEHIEHUMSIMY 3BOIOLIMOHHEIX IIpe06pa3oBaHMit, MOCIy- .
VT OCHOBaHMEM COBPEMEHHOTO pa3HOOGpa3ysl 3TUX, BEChMa CBOeobpas-
HbIX 6eCTIO3BOHOUHEIX XMBOTHBIX. B HacTos11ee BpeMd B Nipejesiax THIa
BBIIEJISIOT 7 KIacCOB: OPIOXOHOIMe, MOHOILIAKOMOPLI, [TaHLUUPHEIE, XKe-
7064aTOGPIOXYE, JBYCTBOPYATHIE, JIOTTATOHOTHE Y TOJIOBOHOTHE, a obliee
YHCIIO ONMMCAHHBIX BUIOB npesocxonuT 100 000. B 6. CCCP onu ocobeH-
HO pasHOOOpasHbI B IAJTbHEBOCTOUHBIX MOPSIX,  HaseMHble — B Kphimy,
Ha Kaskase, B Kapratax u B CpeHeit A3uu. BolbIIMHCTBO MOJLTIOCKOB
OBUTAIOT B MOPSIX M OKeaHaX, 0ObIMHO B IPUOPEXHON 30HE; MHOIMe 001~
TAIOT Ha CyIlle, B COIOHOBATHIX M NIPECHBIX Bofax. HazeMHEble YIUTKA Ha-
CEJISIIOT PA3TMYHble GHOTOITB! ¥ JTaHMIIAMTH! OT TYHAPEL 10 TPOITUKOB U OT
HU3KH JI0 BEICOKOTOPUM.

MOJLIIOCKH XapaKTepr3yIOTCs IBYCTOPOHHHEY CUMMETpUEH Tesa U OT-
CYTCTBHMEM CerMeHTAlIMM, OMHAKO Y OPIOXOHOIMX pa3sBllach aCHMMETPHS,
a'y IAHLPHBIX, XeJT0GUaTOOGPIOXMX M MOHOILIAKO(POP COXpAHMIACE Cer-
MenTauud. Teao MOJUTIIOCKOB 06pa30BaHo IOMOBOM, TYJIOBUILEM M HOTOH.
Ha ronoBe pacriofioxeHo pOTOBOE OTBEPCTHE, & Y MHOIMX TakoKe NIyITablia
M napa rias; y JByCTBOPYATBIX MOJIOBBL HeT. TyIoBUILE 00pasyeT cKIal-
KY — MaHTHIO, KOTopast ¥ 60NbIUMHCTBA (DOPM BBIIENSET PAKOBUHY. Y
GPIOXOHOTMX PaKOBMHA CITUPATIBHO 3aKpydeHa, HO ¥ TOJIbIX CAM3HEN OHA
HeJOopa3BUTa WK OTCYTCTBYeT. [lepeiHuit oTaen KMIIeYHNKa BKIroYaeT
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POTOBYIO ITOJIOCT (MHOTMA C YeJIIOCTIMU) ITIOTKY C TepKOM (paiynoi) u
CJIIOHHBIMU XeJIe3aMH, a Takke NuieBol. OCHOBHBIE IIPOLIECCH] IHILIEBa-
PEHUSI MPOUCXOMIAT B MeyeHU. Pa3sMHOXaXOTCA MOJUIXOCKM TOJIBKO ITOJIO-
BBIM IIyTeM, HO Hapsy ¢ 060EIONbIMI HepeaKy repMapoauTsl. ¥ royo-
BOHOTUX Y OOJBbIIMHCTBA GPIOXOHOTUX OIUIONOTBOPEHNE BHYTPEHHEE, Y
OCTAILHBIX — HapyxXHoe (B Bofie). Cpely MOJUTIOCKOB €CTh U IT0JIE3HbIE, U
BpeJIHBIE IS YetoBeKa BUIBI. K mepBhIM OTHOCATCS CheJOOHbIE YCTPUIIEL,
rpe6elKy, KarbMapbl 1 IIp., a TakoKe JoObIBaeMble IS TIOTyIeHMs repia-
MYTpa, XeMUyTa WX PAaKOBUH (PEUHBIE IIEPIOBULIBI, XKEMUIYKHULIBI, Kay-
pu 1 1p.). Ko BTopbIM — KOpabeIbHbIA YepBb, TOBPEXIAFOLIMIM TepeBsIH-
HblE COOPYKEHHUS B BOJIE, ITPOMEXYTOYHBIE X0O35€Ba NapasUTUYEeCKMX Yep-
Bell U BPEIUTENIU PACTEHU, B OCHOBHOM CJIU3HM (ITAlIEHHbIHA, CETYATHIA,
oKaiMIIeHHBIN). CITM3HYU BIaroJtoOUBEL U ITOSABJISIIOTCS B Macce BO BIaX-
HbIE FOBI M CE30HBI, B OCOOEHHOCTH Ha TIIMHUCTBIX M CYIIMHUCTBIX 110~
yBax, HU3KMX, CHIPBIX YJacTKax, BOIU3u BonoeMoB. K BpenuTesM pacre-
HUI OTHOCATCA TAKXKe OTHOCUTEIIBHO KpYITHAs BUHOIPafHas YiIMTKa 1 He-
MHOTHe JpYTHe IPefCTaBUTENH TUTIA.
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NPEOMETHBINA YKASATEJb OCHOBHbIX TEPMWUHOB

B yKasaTene IOJNYXUPHLIM BbIAETEHE HOMEPa CTPaHUE, Ha KOTOPLIX PacIIONoXeHbI

PUCYHKY C JaHHBIMH TEPMHUHAMU.

AbBuotnueckue (axToper 214

ABTOTEHHOE pa3BUTHE SHYHUKOB 156

Apromus 201

ABTOMaTUYECKOE pETyIMpOBaHUE
yucnenHoctn 277, 278, 280

ABTOMUKTHYECKMIA TMapTeHoreHes 163

ABTOXTOHBI 245, 246

ArrmoTuHbl 81

ArperaliMoHHbIe (epoMoHEl 167

ATPOTEXHHMYECKMI MeToZ 3alluThl
pacTeHuit 287

Aneﬂogpoqmqeckoe KIBOPOXIEHHE
19

AnumoreMouuTsl 91, 92

AIUNOKMHETHYECKHT ropMoH 94

AxpocoMma 151

AxpoH 16, 17, 24

AXCHJUISIpDHBIE TUTACTUHKUA 42

Axcon 115, 116

AXTMBaUMOHHBEIA TopMoH (Al) 145—
147, 205

AKTHBHASA BEHTUISALMA Tpaxelt 99—100

AKTHMBHBIIL TpaHcnopT 51, 58, 89

Axrtuy 111

AxycTHyeckass KOMMYHUxauus 127,
131

Annotpoduyeckue xenessl 63, 66

AJUTOXTOHBL 245, 246

AMeHcanusm 232

AMuaza 80

AMUHOMac/SgHas KuciaoTa 114

Amunon 180, 184

AMIUPUKAUMsST TeHoB 155

AmbuGronTH 228

Amdumuxcuc 163

Ananuzatopsl 123

AnanbHas xunka 40, 41

AHansHoOe oTBepcTHe 21, 64

Anamopdosz 197

Anaruieifpur 38, 39

AnnporenHslif ropMoH 145, 146

Anppokonun 66, 67

Al-[mv;aJII:HO-BeTCTaTHBHbm TpafgHeHT
172

AHVMaJBHBLL nomoc sitna 172

AHHf?TpOI’IHbIS macku (A-muckn) 110,
1

AHTeHHBI 26, 27
AnTuroHagorponuu 146, 157
AHTHIMYpETHYECKUM ropMoH 109
AHTHKOATYISAHTH 81
AHTPAKOXUHOH 68
AnTpornorenssle akTops! 214
AnuxanpHas poszerka (knerka) 150
ATIOKPUHHBIY THII cexpeumu 85, 86
Anonusuc 57, 59
ATIOMUKTHYECKUI TIapTeHoreHes 163
ArioceMaTHyecKass okpacka 67, 72
ATNO3SMUMOHHEE [1aza 137
ApabuHo3za 79

Apean 245

AppeHoTokust 163

ApTporoguH 56

ApXMIMKTHOH 41

ACUHXPOHHEIE MBIIIELI 112
Atpuym 97

ATpouuTsl 92

ATTpakTaHTh 79

Aykcunsl 81

AduHbr 67

Averunxomad 90, 96, 114
AnetunxonuHacrepasa 114

Bazannuas MemGpana 55
Berarensurie Horu 44, 45
Benpo 43, 44
BelitcoBckasi MUMUKpHa 72, 73
BeaycioBrble peduexcor 142
Bunusepnux 69
BuoxnuMmorpamma 221, 222
Buonoruyecxuit METON 3aINUTHI
pacTeHuit 289
BuomoMunecuennus 96
Buotnyeckue axropsr 214, 230
Bunonsapusie Hedponst 117
Bnacronepma 174, 180
Bnacroxuxess 181, 182
Bnacromepsr 173
Bnacryna 173
Bomb6ukon 135
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BynaBoBunHas aHTeHHa 26, 27
Bypcuxon 56, 61, 147
BoicTpeiit axcon 115

Banrsm 54
BeretaTBHas HepBHast cucrema 120,
121

BereTaTuBHbIM nostioc sifna 172

BeHTpuKynapHEIA raurnuit 121

BentpanbHas nuagparma 76

BeTpodyBCcTBUTENBHbIE BOJIOCKKH 124

Beptiyr 43, 44

BepeTeHOBUMAHbE aHTEHHB 26, 27

Bepxuue vemocty 28, 29

BepxHss ryba 28, 29

BuGpaunonHdas Teopust oboHIHMT 134

BuGpopenentopsl 128

Buroyka 30

BusyanpHble cTUMYnsl 77

Bucuepansnas MesogepMa 93, 188, 190

BucuepansHas HepBHas cucteMa 121,
122

BucuepalbHbli aHanusatop 123

Butennorexes 155

Buremtorenunsl 91, 94, 157

Buremnodarn 175, 193

Butennapuit 153, 154

BxycoBoit aHanu3atop 123

BHyTprBUIOBaA KOHKypeHUus 231

BHyTpUIIOMyNsIUMOHHas Hepapxusa 231

BHYTpeHHss XeBaTeJIbHas IUIACTHHKA
28, 29

V-o6pasubiil moB 37, 38

o-HelpoH 133

BonockoBUEHEBIE [UTACTHRKU 125

Bonowuneaa 81, 82

BpeMeHHas cyMMauus BO3GYXIEHMA
121, 122

BpeMeHHO! pucyHOK meceH 128

BpeMeHHble ITapasuThl 236

BockoBOH# COW SMHUKYTUKYNEL 56

BropruHasi MennaneHas MesonepMa 189

BropuyHas cermeHrauus 21

Bropuynas Goposnka 184

BropuuHas monuMepu3alms 3aYaTKOB
oBapHon 155

BTOpM'SIHLIE nepuoaudeckre GaxTophl

BropuuHele peuentopsl 123
Bropuynsle cniepMaToroHuy 151
BrpkuBaemocts 252

Famma-uzomep I'XUT 95

TFanrnuit 16, 118, 119, 120

TamnomMIUTOMIHEI MEXaHM3M peryis-
LMK mona 165

Tactpynauus 173

laycrennym 34
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Temorno6un 90, 99

Temonumda 90, 91

TeMonoaTiyeckue opraHsl 91

TeMoLiebHOE XHMBOpOXAeHHE 156

TemouuTer 91, 92

TeHeTHKO-aBTOMATHYECKHE MPOLECCH
249

TeHuTANLHBIE NpUIaTK 51—54

I'eHuTaNbHBIA rpebenp 191

TeobuoHTH 228

l'eoxceHsl 228

Teoduer 228

Tentaxop 95

Tenraxmopanokcun 95

Tepbanorus 4

Tepmapuit 150, 153, 154

Tepmappomuruam 163

TereporamerHocts 162

Tereporonus 208

T'vanypouunasa 81

T'vranTckue akcoHs! 117

T'urpopeuentopst 131

Turpodnne 220

T'unpobuonTst 220, 221

Tuapormne 170

T'unpospaduyeckue dakropsl 214

TunepravkeMuueckuit ropMoH 94, 146

Tunepusun 134

T'uriepMetamopdosz 204

Turiepnapasutusm 239

T'vrorHaTHyecKnit TUI roJioBel 25, 26

Tumnonepma 55

TuronepmansHas okpacka 67

T'unonepManbuble Xenessl 63—67

T'umioxeus 98

T'unoctoManeHbIi 1woB 22, 23

TunoTesa cKonb3AUIMX Hurelt 111

TunonepebpanbHplit raHrmuit 121

T'ucrorenes 202

Tucromuz 201

I'ncronuriueckuit Metamopdo3 201

I'nazyateie mstHa 70

Tmaxomuz 103

InyramMunoBas xuciota 114

['MI0KO3UIB TOPYHYHOro Macnma 78

I'MoKOpOTEUNOBLIA KOMILIEKC 55, 56

Tuarouedanon 17

Tonenp 43, 44

Tonosorpyns 18

TONOKpHHHBIA TUTI ceKpelnu 85, 86

T'omeocras 89, 214

TFomoramMeTHocTh 162

Tonaget 150, 153

T'oHanmodusel 52, 53

ToHoTpOodMYecKas rapMoHHs 156

l'oHOTpOdUYeCcKe LUKIBI 156

TopMon «craryc xBo» (IOT) 146, 147,
204, 205



I OpM‘;);{bI ToNoBHOro Mosra 145, 147,
2

['paBuTaUMOHHBI ananuszatop 123
I'panynonursr 91, 93

I'pebenyatsle anTeHHBL 26, 27
I‘pn?ggmﬂme (creGenpyarsie) Tena 119,

I'puGoBuaHbld opran 152

I'pudenex 50, 52

[prIsyme-moxywuit potosolt ammapar
30

I'prisyminit potosoit anmapar 27-—29
Tycenuua 51

Jaruuxy Bpemenu 132
,[[BPITI‘angIIbeII’[ aHanusaTop 123

Hedtreporoxusa 163

HetfirouepeGpym 119

Hemuccenn 78

Hennputer 116

JerekTop NBUXyIerocs nartHa 138

JeTepMuHupoBaHHoe passutie 178,
179

Hereppenter 79

Hetoxcuxanus 95

JDxoHcroHOB oprad 126, 129

HduasuxoH 95

Huacrazuc 90

Huanaysa 224, 227

Hwuacrona 90

JuBepTUKYIBI 82

JurunpoxcudeHmnananud 60

Hunnpun 95

Aduntepusauysa 41

Juckanbusie mojocsr 70

HucranTHas xemopenenuus 132

Juyperngeckuit ropmon 109, 145

JuddepeHiancHas cMepTHOCTL 163

,[[uxngpmauoame npoussoausie QAT
9

JvxnopatunenoBrle npoussoxdsie 1T
95

JUmHHEE 3apoasiu 183
JopcanbHas nuadparma 76
Jopcansurie rnasku 22, 23, 141
JODA 60, 61

Hodamun 60, 61

Hpeitd reros 249

Jpobnenye ToTansHoe 173

— MoBepXHOCTHOe 173
Jpixansuesrie xabput 100, 101
JbixatensHpilt Kospduument 102

EMKocTh cpennbl 253

Xryr 26
Keneawt 63

— ajlotpopuyeckue 63, 65
-~ BOCKOBBIE 63, 64

—~— JJaKOBHIE 63

~ OTIYTMBAOLIME 63, 64

— raxyyue 63, 66

— LIENKOOTOCNUTENLHbIE 63, 65, 66
— S0OBUThIE 63

XKenroe teno 92, 158
Xenrounas obonoyxa 157, 171
XKenrounste Ty 154, 155
XKu3HeHHbIe LUKILL 207
XKunxosanue Kpeuta 40, 41
Kyxoxansua 41

3aBucALINe OT IUIOTHOCTH (haKTOpEI
214, 215

3annerpyns 37, 38

3anHesathulok 22, 24

3anHe3aTbUIOUHR o 22, 24

3anuuit 3a4atox cpefdedt Kumkn 192

3agusa xuwka 82, 87

3aKoH nuMMTHpYIOWIMX (PakTopoB 213

3akoH MUHUMYMa 213

3aKkoH TonepaHTHOCTH 213

3aMKHYTBIR pabmoMm 136

3aMBIKaTeNbHEBIA anmapar apixanel 97

3apomelll JTHHHEIA 183

— KOpOTKHiT 183

3aponsimeBast monocka 174, 180

3apojslIueBBie JIHCTKH 173

3apoBIIeBLI Mysbipek 155

3aTeuiok 22, 23

3aTBIIOYHEIA WoB 22, 23

3auenka S1, 307

3aweéxku 22, 23

3Be3a4aThIe KIETKH (Tpaxeo6aacTel) 99

3eMriepoBs! KneTkH 136

3uroTa 162

306 82

3oHa Hapacrayus 186, 187

— pasMHOXeHMs H pocra 150, 151

3oHaNBHBIM THUN NepUTpodHYecKoi
MeMOpaHbl 84

3puTenpHBI aHanuzatop 123

Hzomopdusmel 298

Wsotponuste aucku (I-guckm) 110, 111

Wmarunansuee auckyn 202

Hnsepraza 80

WHnycTpuanbHeit MenanusMm 72, 73

HuuivauTer 79

HHosur 80

Wncexruuuns! GocdopopraHuyeckue 59

— XJIOpOpTaHMYIecKue 59

I/IHTCI‘BHpOBaHHaH 3alUUTa pacTeHM it
28

VinTepdepenuus 62, 232
HutrMa 97, 98
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Hpucossle xietku 136
Uppampanns Bo3byxneHus 122

Kapa6oynnsie jguynuky 200, 201
KapaTtuHouns! 68

KapGamuzner 96

Kap6orunpassr 81

Kap6odoc 95

KapnuansHeit xianan 82, 83, 84
KapnuanbHbie Tena 145
Kapnuo6nacter 190, 191

Kapmun 334

Kapuautuy 80

Karanasza 64

Katactpoduyeckue dpaxropsr 276
KaynansHas cucrema 121
Kenrran 95

K-Bumsr 254

Krenronapasurusm 169, 239
Krunotakcue 143

Koarymouutsr 91, 92

KoxucTele Xprutes 41, 42
Koxcononursl 52

Konenyareie aHTeHHBI 26, 27
Konnmogop 51, 307
KonokonoBuaubie ceHcuner 124, 125
Komoute-cocywmit potoBoli anmnapar 32,
Konsuepas xenesa 146
KomOunarusHble cucTeMsl 294
Komuccypsr 118

KomMeHcanusm 241
KoMnoneounnste nuuunxky 200, 201
Kouxypenuma 231, 232
Konnextussl 118

Koncymenrtsr 257

KounTakTHasa xemopelenuus 132
Kocmononuter 246
Kocranuzanus kpeia 41
KoctanpHas xunka 40
KomnarensHpie Horu 44, 45
Konpodgaru 76, 229
KopHearenHeie knetku 136
KopoTkuit 3apoasiu 183
Kpurrronedpus 107, 108
Kpurrer 85, 86
Kpucrammyeckuit konyc 136, 137
KprmoBsoit rnazox (mrepocturma) 40
Kprutoele yerryiiku 62
Kcepodust 221

Kewrodaru 87, 265

K-crpatnotsl 254

KyburaneHas xunka 40, 41
Ky6bmmxa 53, 170

Kyxonka 201

— noxHasg 201, 202

— noxpuitas 201, 202

— cpobogHan 201, 202
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Kyrukyna 55

KYTUKYNMHOBBIR ClIOH 56
Kyrukynspune xa6pst 100, 101
KyrukynapHas okpacka 67

JlabGenmymer 34, 35

JlabennsapHiit pepmexc 133

Jlabuansubsie xenesnl 80

Jlanka 43, 44

Jlatepanshoe TopMoxeHue 138

Jluzouum 91

JIuHoyHBI ropMoH (3Kam3oH, JII) 6,
146, 147, 204, 205

Junonurosz 202

JIunassr 80

L-Heitpon 133

JloGubie mebl 22, 23

Jloxnorycenuusr 51, 201

JoxHoHOXKM 51

JloxHonpoBonoyHuku 200, 201

JIysusie putMeL 216

Joundepasa 96

Jhoumdepus 96

MaxcumanbHasg poXIaeMocTh 252
Manpnuruessl cocyast 106, 107, 108
MaccoBblit addexr 230

Maro4Hoe Monouko 81
Menuartoper 114

MemneHHb# akcoH 115
Menuaneuas xunka 40, 41
MenuanbHas rutacTuHKa 42
MenuansHsie ronocs 70
MennaneHelit cextop 40, 41
Menosrie 6ouku 49, 50
Mexuepe6panbHas yacts 119
MeszobunusepauH 68

Mesonepma 184, 185, 188
Mesoxyrukyna 56, 57

Mesocoma 19

Mesobunsr 220

Menanuzauua 60

Menauunsl 68

Memnanodopr 71

MewM6pannas rumoresa 148
Mewm6paHHas xietka 61, 62
Mem6paHHBIH ToTeHuman 113, 114
MeHorakcuc 143

MepoucTiyeckde oBapuonsl 154, 155
MepokpuHHas cekpenuns 85, 86
MecTtoobuTanue 245

Meramepus 16, 17, 18, 21
Metapononcuy 136

Meracoma 19

MexanopeuenTops! 124
Mukpoxnumar 223
MuxponunsipHele oteepcTsa 157, 168
Mukpotunnyeckue gitua 170



Muxkcouens 76, 190

Mumukpus 71, 72, 713

Muosun 111

Muodpubpumnsr 110

MHUHUATIOpHBIE MMITYJIBCHL 138

Mupwmexkoduner 66, 241

Muuerounrsr 93

MHoroneTHu Xu3HeHHbI! 1uxn 207

Muoronoxxu 18, 303

Moguc%muupymmne ¢axTopul 214,
1

MoHoBoNbTHHHEE BUOB 207
Mouoddaru 77
MonogakropuanbHble KoHUenuuy 275
Mopckue maykn 18

MotopHble Heitponsr 116
MynsTunonspusle HelfipoHs 116
Mynstudasnas ractpynsuus 184
Myckounuelit xo6oTox 34, 35, 36
MytyanuaMm 240

Merireunpiit xenynox 82, 83
Mol acunxponnste 112, 115
— HenpsaMoro Ieiicrsus 39, 40
— IUIOTHOYNaKoBaHHble 112

— CHHXpoHHble 112, 115

— TpyGuarsie 112

— @ubpumnsapueie 112, 115

Haznrnotounux 28

Haprnorounstit ranmimit 118

Hannyuux 23

HapyxHas XeBaTelbHas JIONaCTHHKA

Harpuessiit vacoc 113

Haxne6HuuecTso 241

HesaBucumble OT IIOTHOCTH (aKTOpPhI
214

He#tpunemma 117

Heitpobnacrer 191

HeitporemansHele oprauel 145, 146

Heltpornuanshple xnerku 117, 146

Heitporopmon D 146

Heitpon 113, 115

Heitponsi-nerexropsl 138

Heitponsl-reHepanuctst 135

Heptponsi-cienpanuctsl 135

Heitponst Tpesoru 138

Heitponwns 118

HetpocekperopHble xierku 145, 205

HeitpocyneprmosrinosHsle riasa 137

Hekpodaru 76, 229

Heorenun (HOI) 148

Henapusrit Heps 145, 146

Henepnonuueckue daxroper 215

HenpaswieHble aHTEHHE! 26, 27

Hepsnaa Goposmka 192

HepBHo-MbIlIeYHBIK KoMmIieke 115

Hepsuore Banuxy 192

Hecrnieunduueckue cucreMsl Bo3Gyxie-

HUSI U TOpMOXeHus 122
HyxueryGupie mynuku 28, 29
HuyxueyemocTaele wynukd 28, 29
HuxHue gemoct 28, 29

Huxlaéngﬁ 3apolblLeBhli JTUcTOK 184,

Hyoxusas ry6a 28, 29
HuxotnHoBas xucinora 80
HuteBunnble aHTeHHHB 26, 27

HopmanbsHoe cooTHoLleHde monoB 166

Hotym 37

O6nurarHblit mapasutusm 236
OobKknanoyHas xierka 126
O6oHATeNE Bl aHanmu3aTop 123
O6mwas Teopusi cucteM 298
Osapuonsl 152, 154
— MepoucTHyeckue 154
~ MaHOUCTUYecKHne 154
— nonuTtpodpuueckue 154
— TenoTpoduveckue 154
Osynsauust 158
OnuuouHas asa 206
OxucnnTenbHoe (HocopUIpoBaAHKE
103, 104
OxcureMortobun 99
Onuromepusauus 19
Onurodaru 76, 78
OnbaKTopHBIE CTUMYIBL 77
OnbaxropHe#t TpakT 120
Ommarunuu 136, 137
Oorenes 153, 154, 155
QoroxnuM 153, 154
OocTaTHyecKuii ropMoH 147
Qoteka 170
OQomutsl 154, 155

ONUCTOrHATUYECKUH TUIT TOJIOBHI 25,

Onucrocoma 19

OnTnyeckue monu 119

Opran Bepnese 168

OpraxoreHes 173, 188

Ocepolt punament 151
QOcHoBarenbHULa KomoHuy 208, 209
OCHOBHOM WIEHHK aHTEHH 26
Octuu 89

OTKpHITEI pa6nom 136
OuenmnapHbit uenrp 119

Hanrtodarn 77

Tapasuter 76, 235

Tapamepst 54

IlapanoTansHas Teopus 43
ITapanotym 43
ITapanyxieapnoe Teno 177
[Mapamonun 16
INapancounansHble WBk 37, 38
ITapreHorenes 163

26
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~— aBTOMUKTHYeCKUt 163

— arOMMKTHYeCKUM 163

— u3bupaTenbHL 163, 164

— TMOMYIALUMOHHEIA 164

— CIOHTaHHBIA 163

— UMKIMY9ecKult 164

IMaccuBHast BeHTHISIUMS Tpaxeit 99, 100

ITaccuBHbIi NepeHoc 58

Ilenorenes 164, 210

IlexTunaza 81

Ilentosusiit uuxn 103

INepBuyHast 6oposnka 184, 185

INepBuyHas MenvalbHasi Me3ofepMa
185,189

TlepBuyHasg cermeHTanus 21

[epBuunble ooronuu 153, 154

INepBuyHbIe neproguyeckue GHakTopul
215

IlepBUYHEBIE MTONIOBBIE KIETKU 191

IlepBuyHbIe peLenTophl 123

TlepBuyHEBIe criepMaToroHuy 151

[epennerpyns 37, 38

IMepenuuit 3a4aTOK cpegHedl KUILIKU
192

Tlepenxas xumka 82

INepezapaxenue 239

ITepernoHvaTsle KpbUIbs 41, 42

IepuGnactyna 175

TlepuBucuepansHble HedpoLuThl 93

[NepukapauansHelit cuHyc 76

INepuHeipanbHelit CHHYC 76

Ilepunesipym 117

INepurnasma 171, 178

IMepucumnaTuyeckue obpasopaHus 146

IMepucrble anTeHHBI 26, 27

Tleputpodpuyeckass MembpaHa 84

INepudannuyeckas rpyrmna 54

ITepudepuyeckas HepBHag cucteMa 121

Tlepoxcun Bomopoia 64

IMurMenTHast oxpacka 67

IMunudep 130

ITunoBUOHBIE aHTEHHBI 26, 27

Iunopuyeckuit knamaH 82, 87

IMupunoxcun 80

Iuponan 96

Iymeson 82

ITumenot pesepsyap 82, 83

IlnaBatensHele HOoru 44, 45

ITnasmouutel 91, 92

Inanuous 204

IInacTuH4aTbie aHTEHHBI 26, 27

ITnacrpon 100, 101, 171

IneitpanpHeiit anogpus 39, 40

ITnettpaneHbiit cron6ux 38, 39, 40

InepanbHblit mwos 38, 39

ITneitpur 37, 38, 39

IlneyeBas xunka 40

IMonGoponox 28, 29
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onrnoroyHux 28, 29

Ionrnoroynsiit ranrnmuit 118

TonxoneHHwt opray 126, 129

Tlonouutsr 91, 92

INoamon6oponok 28, 29

TTonowsa 51

Iomuexu 28, 29

IMonuBoNbETUHHEIE BUIbL 207

TMonumopdusm 206

— xactoBbit 206

— nojioBoit 206

— Ce30HHbII 206

— (pazosbtit 206

— 3KoJioryeckuit 206

Tonucnepmus 168

TonuTeHHEIE XPOMOCOMBI 146

Monudaru 77

ITonmudaxTopuanbHble KoHUenuuu 275

IMonvdeHonossL cioit 56

[Monusmbpuonus 177, 178

I'Iono6B751e depomonsr 134, 135, 162,
1

[TonoBrie xpoMocoMsl 162

TMonsipHble (peXyKUMOHHBIE) Tena 158,
159, 171, 172

[TonynsLMOHHbIE BOJHEL 249

IMonynsuus 245

ITopoBo-Tpy6uarast cucteMa 134

ITopoBbie KaHabl 55

[Toporu BpenoHocHocTH 289

[Mocneneitcreus 3ddexr 122

ITocTreHuTanbHbBle cerMeHTh 21, 50

ITocrmentym 28, 29

IToctHoTyM 37

IToTeHUMpPOBaHHBIN CHHEPrU3M 59

IMpaswio Jaitapa 196

TpaBuno ITpxu6pama 197

IpeBuTennorenes 155

IMpereHuTansupie cerMeHTh 21, 50

IMpennanka 45

IMpemenTym 28, 29

[Tpeckyrym 37, 38

[TpedonnukynsapHele xierku 153, 154

Ipunaroynsle xenessl 149, 150, 152

[MpunatouHsle sA3brdky 28, 29

Ipunexaume Tena 121, 145

IMpuHUMI 30HAJILHOW CMEHEI CTaLuit
246, 147

Hpuzlg%un KOHKYPEHTHOI'O MCKIIOUYEHUS

Hpﬂzl—;glun CTaUMaJbHOM BepHOCTH 246,

IlpunenHele Horn 44, 45
IlpoBeHTpUKYIYyC 83

ITpoBonoynuku 200, 201
[IporHaTuyecKuit THIT roJIoBHI 25, 26
[poroutpun 78

IpokToneym 184, 185



IpokyTtukyna 55, 56, 57

Tponenkoumrsr 91, 92

ITpoMexyTounklt oToea 129

IIponyxieyc 163, 189

[Tponemmupyomuit nojer 43

[Tpononeym 47, 48

[pornpuouenTopsl 125

IIpocoma 19

[pocTpaHcTBEHHast CyMMauus Bo30yX-
neHust 121, 122

Ilpoteassr 80

IIpoToxopMm 174

IMpoTopakansHas xenesa 146, 147, 205

IIpototun pucynka 70

[poTouepeSpansubiit MocT 119

Ilporouepebpym 119

Iporouedaron 19, 20

IpoTodubpwinsl axTHa 111, 114

TIpotodubpusr MuosuHa 111, 114

Mpeiratenshas sunxa 50, 307

IpeiratencHele Horu 44, 45

IpsamuibHele Horu 65

TNpsamuieHeii npecce 81, 82

[MpsMas xuwka 82

Tcepnotpaxen 35

Tlcesnomnanedra 196

Irepunsl 68

[repumunsl 68

Ilyaecer 128

INynapuit 201, 202

Iydbdunr 148

Paboom 136, 137

Pa6oomep 136

Pa6mopuym 85, 86, 107

PanuanpHass xuika 40, 41

Panuanpueiit cextop 40, 41

PanuomenuanbHasa Xuuka 40, 41

Paxoo6pasHrie 18

r-BUIBl 254

PeanusyeMas (3KOJIOTHYECKas)) poxHae-
MOCTh 252

PeBepcusHas runoresa 148

Pesepcus 146, 149, 224

Perynupytowue ¢daxtopsl 214, 215

PerynsatusHoe passute 178, 179

PeswtuH 56

PexranpHas ammyna 88

PexTanbHble Xene3sl 88

PenennenTsr 79

PenpeccopHasi ruroTesa 148

PeTvHANBLHBIE TTMIMEHTHbIE KIETKH 136,
137

PetunoMoTOpHas peakuus 137

Petunynsapuble KieTku 136, 137

PeT;i(;IgepeﬁpaanbIﬁ xoMIuieke 121,

Pedrnexropuble nyru 116

PeuenropHeii norenuuan 123
Peuentoprr 116, 123

— pactskenust 126, 127
Pubodnasun 80

Porosuua (xpycranmuk) 136, 137
PoroBrie KpbUibs 41, 42
Pomenasa 78

Ponorncun 135, 136
Poxpaemocts 251

Poctpym 34

I-CTPaTHOTHl 254

Canusapuit 28, 29, 80
Camxa-nonoHocka 208, 209
CaMmka-paccenurensauua 208, 209
Carnpodaru 76, 229

CapxojnemMa 110

Capxomep 110

Capxorrazma 110

CaxapHbiit HellpoH 133

CeBuH 96

Ce30HHbBIE PUTMEL 216
CeMeHHuxu 149, 150

CeMeHHbIe ITy3bIpbkit 150
CemMenHbie (ommukynsr 150
CeMeHHbIe IMCTHL 150
Cemsau3BepraTenbHeIit KaHan 150
CeMsanpueMHMK (criepMaTeka) 158
CemsiipoBoxs! 149, 150
Cemsanpotoku 150

Cencwutsl 124

CeHCOpHEIE HelpoHEL 116

Cepuy umnynscos 128

Cepunun 82

Ceposa 180, 181

Cumbuos 240

Cmvtlrial'mqecxaﬂ HepBHasa cucteMa 120,

CunanTuyeckas ienp (cuHarc) 114
CuHanTtiyecke Iysbipbku 114
Cunranriuu 118, 119
CuHepructsl 169

CunHurpus 78

Cunkapuoxn 174

CuHolikus 241

Cunuedaron 17

Cucrema 74

Cutoctepus 79
Cxutepotusanus 60
CKJIEPOTHHB 56

Ckosonuauu 125

Ckonorc 124

Ckyremnym 37, 38

Ckyrym 37, 38

Cnon UIMunra 56, 57
CnyxoBoit aHanusatop 123
Cnyxopoit rpebenp 129
CMmepTHOCTh 251
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S-Heitpon 133

CobupaTenbHele Horu 44, 45
Coxwurensctso 241

ConanuH 78

Cornepoil HeitpoH 133
CoMatuyeckas Mesonepma 189, 190
Comutet 76

ConpoTuBieHre cpedsl 253
Cocymuit poroso#t anmapat 31, 32
CoTpynHuyecTBo 241

Crnepmartuast 150

CrniepMarorenes 149, 150
CrniepMmaroronun 151
Cnepmarozounsl 151
CnepMmarodopsl 109, 151
Crrepmarouutst 1 1 II mopsmka 150
Creunduyeckast poxnaeMoctb 251
Crneumduyeckas CMEPTHOCTb 252
CrniHHoOM cocyn 76, 89
CrIOHTaHHEBI napTeHoreHe3 163
Cpennerpyzns 37, 38

Cpennsis xuwka 82, 84
CrabunbHbte daxtopsl 276

Crapuu (BospacTel) 197

Cragnas ¢aza 206

CrtBoNMK 26

CTe?%wame (rpuGoBunHbe) Tena 119,

CreMMBl 136, 140, 141

CreHOTEpMHBIE BUABl 218

CreHoTorHble BUOL 213, 245

Crepeotun nosefeHus 142, 167

CTepgﬁngqucxaﬂ Teopus OBOHSITHMSA
1

Crepnur 37, 38, 39

CrepHoruteiiput 38, 39

CrurMel 24, 49, 97

CTUNIOKOHMYECKHME CeHcwuisl 132, 133

CTUMYJSTHTEL 78

CroMaToracTpiyeckasi HepBHasl cuUcTeMa
120, 121, 145

Cromozeym 184, 185

Crpunynsitms 127

CTpyKTypHas okpacka 67

CybreHanbHbIt WoB 22, 23

Cy6runonepManbHas oxpacka 67

Cy6umaro 197, 310

Cy6kokca 38, 39

CybkokcanbHast Teopusa 38, 39, 44

CyOKocTanbHas xuika 40

Cymma 3¢ddexTuBHBIX TeMnepatyp 218

Cymmauus Bo3GyxneHus 121, 122

Cynepriapasutusm 239
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YKASATESb TATUHCKUX HA3BAHWUIA HACEKOMbIX

Acherontia atropos L. 127
Achorutes armatus Tullb, 307
— muscorum Tullb. 96, 307
Acronycta rumicis 1., 225
Acyrthosiphon pisi Kalt. 210, 223
Adelphocoris lineolatus Goez. 335
Adoxophytes sp. 224
Aedes aegypti li 93, 132

Aeschna umbrosa L. 216

Aglais urticae L. 218

Agriotes lineatus L. 229

— obscurys L. 229

Agrotis segetum Schiff. 219, 246
Aggcanthatennes ahngerianus Jacob. 185
1

Anastatus disparis Fonsk. 165

Anax imperator Leach. 221

Andrena chylismia L. 235

— rozeni Kby. 235

Anisoplia austriaca L. 132, 229

— segetum Hbst. 246

Anopheles freeborni Zt. 149

— maculipennis Mg. 156

— quadrimaculatus Mg. 90
Antheraea pernyi G.—M. 109, 216
— polyphemus L. 134

Anthonomus pornorum L. 170, 281
— rubi Hbst. 170, 275, 281
Anurida maritima Hrbst. 307
Aonidiella auranti Scop. 169
Apamea sordida Bkh. 286

Apanteles glomeratus L. 239
Aphaereta pallipes St. 237
Aphelinidae 165

Aphelinus spp. 166

Aphididae 208

Aphis fabae Scop. 240, 333

— pomi Deg. 219, 333

Aphidius chrysomphagus Zt. 234

— howitii Hbst. 231

Aphytis lingnanensis Kyz. 234

— melinus Br. 169, 234

Apocrita 49

Aporia crataegi L. 140

Arthropoda 14

Articulata 14

Aradus cinnamomeus Panz. 335
Arixenia sp. 324

Asecodes albitarsus Walker 239

’

Atemeles sp. 240

Bacillus rossi L. 164

Bathyplectes curculionis Sm. 239
Bilateria 14

Biston betularia L. 72

Blabera sp. 314

Blastophaga psenes L. 242
Blastophagus piniperda L. 246
Blatta orientalis L. 218, 314
Blattella germanica 1. 88, 218, 314
Bolitophilidae 96 .
Bombyliidae 204 .

Bombyx mori L. 79, 135, 145, 163, 219
Brachinus sp. 64

Brachistes sp. 238

Bracon cephi L. 90

— juglandis L. 237

Brevicorine brassicae L. 208, 333

Calandra (Sitophilus) oryzae L. 299
Calligypona striatella Fall. 330
Callima sp. 72, 74

Callyrhytis sp. 208

Campodea 201, 308

Campoletis sp. 165

Capnia 318

Carabidae 201

Carabus violacens L. 155
Carausius morosus Br. 72, 185, 321
Catalpa lanigera L. 221

Cerura vinula L. 64, 72
Chironomus sp. 178

Chloropidae 351

Choristoneura firniferana Hbn. 299
Chrysomela sp. 196

Chrysolina sp. 134

Chrysopa sp. 194, 341

Cicadella viridis 1.. 330

Cimex lectularius 1.. 335

Cloeon dipterum L. 311

Coccinella septempunctata L. 333
Coccinellidae 68

Coenagrion resolutum Ken. 234
Coleindamyia auditrix L. 169
Collembola 109, 307

Coprinae 169

Cryptocercus relictus B.-Bien. 314
Ctenolepisma lineata F. 88

Cyclops 201
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Dahlebominus fuscipennis Hbst. 166
- §p. 165

Danaidae 74

Delia antiqua 1. 351

Dendroctonus 167

Dendrolimus superans sibiricus Tschtv. 283

Dermatobia hominis L. 169

Dialevrodes citri R. How. 331
Diaspidiotus pemiciosus Comnst. 166, 334
Dibrachys boucheanus Bouch. 239
Diplura 201, 308

Dociostaurus maroccanus Thnb. 286
Drilidae 96

Drosophila melanogaster Mg. 149, 218—220

— persimilis Dobzh. 298, 299
— pseudoobscura Fr. 298, 299
Dynastes hercules L. 337

Ectobius lapponicus 1.313
Elateridae 96
Embia tartara Sauss. 320
Empusa pennicornis Pall. 315
Enallagma boreale Charp. 234
Endopterygota 204
Eosentomon transitorum Berl. 307
Ephemera vulgata L. 311
Ephestia kuhniella Zell. 221, 237
Ephydra cinerea Flln. 90
Epiophlebia 188

rromenus sp. 238
Erystalis 140
Eucaryota 14
Eurydema ornata L. 71
Eurygaster integriceps Put. 85, 86, 165,

221, 287, 335

Euscelis 186, 187
Exenterus sp. 204, 238
Exopterygota 204

Forficula auricularia L. 324
— tomis Kol. 324

Formica cinerea Mayr. 240
—rufa L. 218, 241

— rufibarbis F. 240

— sanguinea Latr. 240
Formicoxenus 241

Fulgora lauternaria Rib. 96

Galloisiana sp. 321

Gastrophilus intestinalis DeG. 246
Glossina palpalus L. 85, 350
Gonopteryx rhamni L. 140
Grapholitha molesta Busk. 225
Grylloblattina djakonovi B.-Bien. 321

Haploembia solieri Ramb. 320
Haplothrips tritici Kurd. 286
Hemimerus 324
Hemimetabola 204

Heteropeza pygmaea L. 164, 210
Homoeosoma nebulella Hb. 244
Hyalestes 330

'valophora cecropia L. 99, 109, 115
Hydropsyche instabilis Curt. 345
Hylema antigua Mg. 237
Hypera brunneipennis Cap. 239
— posticates curculionis Sm. 239
— postica Schrank. 239
Hypogastruridae 229

Icerya purchasi Mask. 77, 289
Ichneumonidae 165
Ichnosterna sp. 290

Insecta 14

Iris polystictica F.-W. 315
Isophya 131

Isotoma notabilis Hbst. 229
— oliacea L. 229

Laccifer lacca Kerr. 167, 334
Lachesilla pedimearia L. 326
Lampyridae 96

Lampyris noctiluca L. 146
Lasius niger L. 240

Leptinotarsa decemlineata Say. 68, 219, 221
— juncta Say. 235

Leptothorax nassonovi R. 286
Limnophilus vittatus F. 345
Liposcelis divinatorius Mull. 326
Litomastix 177

Locusta migratoria 1. 145, 299
Lomechusa 240

Loxostege sticticalis L. 220
Lucanus cervus L. 206, 246
Lucilia bufonivora Mg. 350

— serricata Mg. 218, 220
Lycaena argus L. 240

— phylaens darnio Hb. 71

Machilis 180

Macroglossa predicta W. 242
Magicicada septendecim L. 207, 329
Mamestra brassicae L. 254

Mantis religiosa L. 126, 315
Mayetiola destructor Say. 287, 351
Magarhyssa atrata Scop. 233

— greenei Br. 232

— macrurus Br. 232

Melanoplus mexicanus L. 217
Melasoma populi L. 246

— tremulae F. 246

Melolontha hippocostani F. 246

— melolontha I{) 231

Meloidae 204

Menopon gallinae 1. 327
Meromyza saltatrix 1.. 220
Mesoleius tenthredinia Ten. 239
Mesovelia sp. 334



Metazoa 14

Moraba virgo Zg. 164

Morpho 67, 69

Musca domestica L. 147, 219, 220, 236

Nasonia vitropennis L. 165, 231, 236
Nemoura cinerea Retz. 318

— variegata Morti. 318

Necrophorus sp. 135

Neodiprion sertifer Geoffr. 167
Nygmia phaeorrhoea L. 217

Ocneria dispar 1., 165, 217
Oecophylla 65, 66

Oedipoda coerulescens L. 72
Oncopeltus fasciatus L. 72, 132
Orgyia dubia Tausch. 165
Oryzaephilus surinamensis L. 233
Oscinella frit L. 287, 351
Ostrinia nubilalis Ho., 169, 217

Palingenia stiblongicaudata Tscher. 311

Panorpa corornmis L. 344

— germanica 1. 344

Papilio dardanus L. 74, 75

— troilus L. 140

Paussidae 66, 240

Pactinophora gossypiella St. 224

Pediculus humanis L. 217

Perillus bioculatus Sauss. 68

Periplaneta americana L. 88, 103, 109,
131, 146, 149

Periplaneta australasiae 1.. 88

Perla 318

Petrobius 180

Phaenicia serricata Zt. 231

Phengolidae 96

Phormia regina Mg. 135

Phryganea grandis L. 345

Phihirus pubis L. 328

Phyllium 73, 74

Phyliotreta crucifera F. 235

— striolata Curt. 235

Pieridae 78

Pieris brassicae 1. 78, 140, 168

— rapae L. 239

~ turionellae Zt. 239

Pimpla 165

Pissodes piceae 1. 238

Platychemis 177—178

Platyuridae 96

Plutella maculipennis Curt. 78, 219

Podura aquatica L. 307

Polyargus rufescens L. 240

Po]imerus cognatus Fieb. 335

Polyphylla fullo L. 229

Popillia japonica L. 165

Porphyrophora hameli L. 334

Prestwichia 193

Pristiphora erichsoni Lep. 239
Protoparce sexta L. 78
Psammotettix 330

Pselaphidae 240

Psylla mail Schm. 330

— pyri Frst. 330 -
Pycnoscelus surinamensis L. 314 .
Pyrameis atalanta L. 133
Pyrrhocoridae 68

Pyrrhocoris apterus 1. 63, 148, 219

Raphidia flavipes Stein 342

~ ophiopsis L. 342

Rhizopertha dominica F. 231

Rhodnius prolixus St. 45, 108, 109, 132, 147
Rodolia cardinalis ' Muls. 77, 289

Satyridae 68

Scarabaeus sacer L. 231

Schistocerca gregaria Forsk. 68, 87, 91,
109, 218

Schizaphis gramma Rond. 333

Sialis lutaria L. 343

Sitophilus granaria 1. 219, 221

— oryzae L. 221, 231

Sphrodomantis 197 -

Staphilinidae 240

Stephanitis pyri F. 335

Telenomidae 166

Tenebrio molitor L. 80, 139, 224, 247
Termobia domestica L. 197
Termitoxenia 195

Tiphia popilliavora Zt. 165

Tinea granella L. 229

Tineola biselliella L. 221

Tortrix viridana L. 279

Tremex columba Panz. 232
Trialeurodes vaporariorum Westw. 331
Triatomq 132

Tribolium castaneum L. 233

— confusum Duv. 231, 233, 252
Trichodectes bovis L. 327

Trogium pulsatorium L. 326
Typhlocyba rosae L. 330

Urania 69

Vermipsylla alacurt Schimk. 349
Viteus vitifolii Fitch. 332

Wachtliella 178
Wohlfartia magnifica Mg. 351

Xenopsylla cheopis L. 349
Xylocopa 170

Zabrus tenebrioides Goeze 287
Zog 14
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YuebHoe u3apaHue
axparkun HOpnii AnexceeByud

KYPC OBIUEN DHTOMOJIOI'IA

Y4eBHUK Ang BY30B

XynoxecTBeHHbIH penaxtop B. A. Yypakosa
Texuuyeckue penakropul J. M. beasesa, H. H. Bunosvesa
Koppexrop Kasaxoea M. . .
Onepartopbl-rpaduxy Heanoe M. M., Heanos C. B.

JInuensus Ne 010159 ot 06.03.97r.

Crnao B Habop 21.01.2001. IToamucaHo B meyats 23.03.2001.
Dopmat 60x88!/¢. bymara odcetHasi Ne 1. Tapuurypa
Heroton. ITevats odeernad. Yeu. nmey. n. 23,03,
Yy.-uanm. 1. 25,97. Usn. Ne 072.

Tupax 3000 ak3. 3aka3 2738 «C» Ne 022.

PepepanbHoe roCyIApCTBEHHOE OpAEHa
Tpynoeoro KpacHoro 3HaMeHU YHUTapHOE IIpeNIpUSITHE
«Hsnarensctso «Komoc», 107996, T'CII-6, Mocksa, B-78,

yi. CanoBas-Crniacckas, 18.

Tumnorpadus OAO «BHewTOPru3naTs,
127576, Mocksa, WMmumckas, 7.
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