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Fmapal. 06mae morarad. [IpuAnED coxpancHud a30B0ro o6'seMa

TaMRABLTOHOBH ypaBHEHUs ABMKeHNA. AHCaMOIb CHCTeM, pac-
npeneneHHui no gasam. PasoBkiit 06beM, PaszoBas NIOTHOCTD.
OCHOBHOE ypaBHeHUe CTATHCTHYECKO MeXaHUKM. YCioBUe CTa-
THCTHYECKOT0 paBHoBecus. I1punumn coxpanenns dasoBoit mior-
Hocru. I[Ipunuun coxpanenusa gasoBoro obvema. I'mapoaunamu-
yeckasa aHamorua. asoBell 00beM ABIAETCA WHBAPUAHTOM.
Paamepnocts ¢azoBoro o6beMa. Pasnauuxble aHaluTHYeCKHe
polpaskenua npuauuna. Kosdpduiment u mokasaTennb BeposT-
Hoctu ¢aspl: [IpnHIMn coxpanenna nepoATHOCTH Pa3n. Pasmep-
HocTb Kotdduumenrta BeposTHocTH (Pasbl,

I'aasa Il lpuveHenne NPUHENANA coXpanenns PasoBoro o6bema

E TEOPHA OMAOOE . . . . . . « v v v o v v o o o o o o

ITpubin:xeHHoe BhpaxKeHNe MOKAa3aTeds BepoATHOCTH QasHl.
ITpuMeHeHne NPUHIUNA COXPAHEHMA BepOATHOCTH (asHl K mo-
CTOAHHBIM 9TOrQ BHIPA:KEHMH.

I'xaBa Il lIpaMeHEenne UpEINAIA COXpaHeHEA (a30BOTO 00'LeMa

k uHTerpapoBanai gaddepennualbHAIX ypasHeHWH ABH-
MEHHMH o o o « 4 . . v e e e e e e e e e e e e e e e e

Caryuaif, B KOTOPOM CHJIB ABJIAITCA YHKIMAME TOITLKO KOOP-
manar. Ciyyail, B KOTOpPOM CIJIE ABJIAITCA Q YHKIMAMYI KOOp/H-
HAT ¥ BpEMeHH.

P aasBa lV. O Tag Ha3EIBaEMOM EANOHAYECEOM pacupeneacnnn as,

OPA KOTOPOM HOKA3aTelb BePOATHCCTH ABIACTCH AHHelwoi
QYHEIDHEH DHEPIHE .« « « o o . « v ¢ v v o o o o o 0 .

VYcaoBne CTaTMCTMYECKOT0 paBHoBecndA. Jpyrue ycmonus,
KOTOpPHIM JIOJJKEH YHOBIETBOPATh Kod(daument BepoATHOCTH.
Hanounueckoe pacnpegenenne. Monynb pacrnpenenenun moa-
eH OLTh KoHeuHHIM. Mooyab KaHOHMYECKOro pacnpenesenus
HMeeT CBOMCTBA, aHAJIOTMUHBle TeMIepatype. Jlpyrue pacmpe-
AeJIeHNA NMeIOT aHAJOTHYHbIe CBoiicTBa. Pacnpenenenyif, B KOTo-
PHIX TOKa3aTenb BEpOATHOCTH ABIsercA Jauneiinoil QyHrumel
9HepTMH U MOMEHTOB MMIIYJIbCOB OTHOCHTEJNBHO Tpex oceit. Cay-
4ail, B KOTOPOM CHIIHl ABAAIOTCA ANHeiiH o Qynruneit cypuros u
MOKa3aTelb ABJIAeTcA auHeiHON P yHKIE OTHeN LHLIX AHepru i,
OTHOCAIIMXCA K HOPMAJbHBIM THIaM aBMMenua. Jinddepen-
OUajJbHOe YpaBHeHHe, OTHOCALICeCA K CPeHUM 3HAYeHHAM
B KaHoHMYecKoM ancamGie. OHO uaeHTHyHO No dopme C OCHOB-
HEM AudPepeHMANLHHM ypPaBHEHHEM TEPMOJUHAMUKE.
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I masaV.Cpeguue BeTAIAHGI 1A EAHOHATECEOT0 AHCAMOILA CHOT eM 55

Cryuait v maTepnanbHeix Touek. CpenHee 8HaUeHNMe KHMHe-
THUYECKO# sHepruu o’rnenbﬂoﬁ"rotmn A JAHHOMK KOHPUTy panun
MM A BCEro aHcambud = —‘;— 0. CpenHee 3Havenne obmeit Kxu-
HETHYECKO} dHepruy fjiA Kaxkoi-mubo sagauHoi KOHPUrypanuu
WM [aA BCero aHcamOasa = g—v@. Cucrema C 7 CTeIIeHAMHU CBO-
Goxpl. CpefHee sHAUEHNE KNHETMYOCKON) DHEPTUH A KAKOKH-JIH -
60 BagaHHO# KoHPUrypanum WM JJA BCero chamﬁnm:—% 0.
Bropoe A0Ka3aTelBCTBO TOTO e IONOMeHus. Pacnpenenenue
KaHOHMYECKOro ancaMbiisa mo Koupurypanuu. AncaMmOau, KAHO-

HIIUECKM PACIpefiesleHHbIe IT0 KOHPUTrypanun. AncaMOmu, KaHo-
HUYECKH paclpejeseHHble 0 CKOPOCTH.

I' 1 a Ba VL. IlpocrpaneTBo EoHQUIypanuii M MPOCTPANCTBO CEOPOCT 2k 65

HKoudurypanmonuslit 065eM 1 CKOPOCTHO# 00BeM ABIAITCA
nHBapuanTamu. PasmeprocTy aTuX BenuunH. [Tokasarens un koad-
¢gunuenr BepoATHoctr kouurypaumu. Iloxasartens u Ko3-
¢unment BepoATHOCTH CKopocTu. PasmeprocTu sTuX Kod(PHH-
menToB. CooTHomenue MeHAy KOHPUrypaImOHHEIM M CKOPOCT-
HuM oOmemamu. Omnpepenenne gasoBoro o6wema, KoHPUTrypa-
IMOHHOr0 00BEMA M CKOPOCTHOTO 00heMa 03 ABHOTrO yHIOMHUHA-
HIAl KOOPJMHAT.

T aa B a VIL JaxsHeifmee ucclegoBanie ¢cpeJHAX B EAHIHHTECKOM
AHCAMOIE CHCTEM . . v v v o * = o o o « o « ¢ o o o« o 75

Bropoe u Tperhe muddepeHnnanbHbIe YyPABHEHUA, OTHOCHA-
Ipecs K CPEJHMM BHAUEHMAM KaHOHMUYeckoro ancambasa. Oxu
ufeATHYHK 10 opMe C TepMOAMHAMUYECKUMH YPaBHEHUAMH,
monyuenusivn Kiaysuycom. Cpemnufi kBagpar (uoxTyammi
BHEPTUM—KUHETHYECKON DHEPTUM—IIOTEeHIWAJILHON DHEPruu.
DTH QIOKTYAUNM HEOULYTHMBI IIA Yes0oBeUecKoro HaGIoneHus
H OIIBITA, KOTHA YMCJIO0 cTeneHei CBOOOIEI CHCTEMEl OYeHDb BEINKO.
Cpejune 3HAYEHNA PA3INYHLIX cTeneneit onepruil. Cpeanue sna-
qeHnA Pas3AmYHBIX cTemeHell miokTyamuii suepruit. Cpemune
8HAUEHMA, OTHOCAIINEC K CHJIAaM, JeifCTBYIOIIMM HA BHEIIHNE
reaa. O6umme GOpMy:Ibl, OTHOCALINECH K CPEHMM B KAHOHMYE-
ckom auHcam0e.

I'rapa VIII. O Hegordpsix Ba:EHBIX Py AKNUAX DHEPIHH CHOTEMEI 93

Onpepenenns. V=dasoBomy o0beMy HUKe peneapnoit anep-

1370 8N ?zlagd—T - Vg = woudurypauuontony odremy HIiie
B
NpeNe;ibHON0  SHAYEHHA INOTEHIIUMIILION DHEPTHE &5 9g=
avy o,
=log 7. ¥V, =curopocTHovy 0FBeMY HU/MKE IPEIeIBHOTO BIA=

ds, ’
. av,
ueinA  KHHeTHMYeCKoll sHepruu c,. ¢,=log gl Briaacie-

uue V, u ¢,. Cpennne suavenug GyHKOMA KAHETHIECKO ! DHEP-



CONEPKAHUE 5

ran. Buuncnenne V us V,. IlpaGimmxennne Gopmy an 1is 60k~
WAX 8HaveHHWt. BHunMcienne V uim ¢ 1A BCelt CHCTEMH, Korja
OHM 8afaHH AJiaA uacTeit. ['eoMeTpMUeCKoe MCTOIKOBAHEE.

Tnapa IX. OyEEREA 9 H EAHOHHICCEOE PACIPOTeNeHHe . . . . 106
IIpm n>2 ranboiee BepOATHOE BHAYCHUE YHEPIHA B KAHOHH-
d 1
4yeCKOoM aHcaMO0Jie onmpeieifeTCA ypaBHeHHEM Ll g 5 IIpa n>2

ds
dy 1
CpejiHee BHAOHNE —- B KAHOHHIECKOM aHcamGie PaBHoO & Ilpu
d 1
GombiioM n BHAYEHHE ¢, COOTBETCTBYIOIIEe 7? =35 (%0), mOUTH

9KBHBAJEHTHO (He CUMTAA aAATHBHOM KOHCTAHTH) CpeHeMy HO-
Ka3aTeli0 BepOATHOCTU C OGPATHEIM 3HaKOM(—u). IIpuOamien-
HHe GopMYIH AJA 9o 7 upH Gonbmom n. IIpn Gompmom n pac-
npejieiieHle KAHOHMYECKOro aHcaMOiA mo oHepraM mpuOnusm-
TeJILHO CJeAYyeT 3aKOHY OMMOOK. DTO He MMeeT MeCTa JJIA KAHO-
HHYeCKOro pacnpefeienus. CpefHue B KAHOHAYECKOM aHCaMGae.

IT'zasa X. O Tar HA3LBaEMOM MHEDOEAHOHHYECEOM pacmpexeie-
HAHE Mo fasaM, IPH EOTOPOM BCO CHCTEMBl HMEOT OMHHAEOBYID
BHEPIHIO . . & &« v ¢ v 4 vt e . e e e e e e .. 119

MuxpokaHOHMUeCKoe pacIpefielieHne Kak IpefedbHOe pac-
npepesieHNe, MOMYYeHHOe PA3IMYHEIMA crocobamu. Cpepuue mo
MHEKDPOKaHOHMYECKOMY aHCaMOJIo 8BHaYeHNA PYHKIANE KAHeTHdYe-
CKO WM IOTEHIMAJbHON dHepruum. ECim ABe BeIMYMHH MMEIOT
OJMHAKOBHIE CPEJHNE BHAYCHAA B KAKEOM MUKDPOKAHOHUYECKOM
ancam0ie, TO OHH NMEIUT OAMHAKOBOE CPe/iHee BHAYEHHE M B KasK-
oM KaHOHMYeCKOM aHcaMmOie. CpefHMe MO MEKDPOKAHOHHYECKO-
My aHcaMOmi0 3HaueHMA QYHKUMN DHepruil dvacTelt CHCTEMHI.
Cpepnune sHaYeHUA PYHKIM it KWHETHYECK O BHEPTUH YACTH CHCTE -
MH. CpeAnne BHAYEHNA BHEIIHEX CHJI B MHKDOKAHOHUYECKOM
ancambue. [IuddepennmanpHoe ypaBHEHUe, OTHOCALEECA K
STHM CpPeAHHEM U nMelomiee opMy oCHOBHOro fuddepeHunaabHOrO
YpaBHEHUA TePMOAMHAMUKH.

T nasa XI. MakcaManboHele M MUHHMAIBHEIE CBOHCTBA PABIHYHBIX
$asoBEIX pacmpepememdi . . . . . . . .. ... ..., 132

Teopemsi I— VI, MuaumanbHEIe CBOCTBA HEKOTOPHIX pacmpe-
meneHuit. Teopema VII. CpepHumit moxasaTensb fJiA Bcelt CUCTeMBI
o CpaBHEHMIO C CYMMOIi CpefHIX IIOKasaTelIe AJjIA Jacreii cncre-
mrl. Teopema VIII. Cpepuuii moxkasareas nJis Bcero aHcam6is 1o
CpPaBHEHUIO CO CPEHIMU IIOKABaTeNAMM HJIA dacTell aHcamOin.
Teopema IX. PaBHoMepHOe pacupeneidenne 1o Pasam B J0O0BIX
rpaHMIAX [aeT HamMeHbllee 3HAYeHUe CPeHero MOKas3aTels Be-
POATHOCTH.

T aasa XII. O uBamendn cucTeM M aHcaMOxeil cHCTEM B TedeHme
JIATeNbHBIX IPOMEXKYTKOB BPeMeHA . « - . . . . . . . . 141

IIpn KaKUX YCIAOBUAX M C KAKHMU OTPAHNYCHUAMA MBI MOMEM
monaraTh, YTo CUCTEMA BO3BPATUTCA C TeUeHIEM BPeMEHH K ee Iep-
BOHAYANLHOM hase, o KpaitHeli Mepe ¢ 0001 CTeNeHbI0 TpHOH -
meHuA? CTpeMieHre aHCaM0JIA NB0IAMPOBAHHEIX CHCTEM K COCTOH -
HHIO CTATHUCTHYECKOTQ PABHOBECHS.
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COIEPHRAHUE

I' 71 a Ba X111, Biaaane pa3andEEIX NPONECCOB Ha aHcaMGan cmcrTem

ViaMeHeHMe BHEINHMX KOOPAMHAT MOMET BH3BATH TOIBLKO
yOmBaHme CpejfHero IMoKasaTejd BepOATHOCTH. DTo yGHBaHuMe
Mo#eT OHTH BooOIne CrellaH0 MeHee BHAYATEIbHEIM, IyTeM
YMEHBIIEHHA CKOPOCTH M3MEHEHHMs BHEIINAX KOOpIAMHAT.
BsaumopeiicrBue aByx ancam0Oieil MOMET TOIBKO YMeHBLIIUTH
CYMMYy HMX CpeJHHX mokasartelell BepoaTHoctu. IIpu Baammo-
AeficTBMM ByX KaHOHWYECKH pacIpefieleHHHIX aHcamO:eit Tor,
KoTopulit MMmeerT Gonbwumit Momyae, OyfeT TepATh 3HEPTHIO.
TloBTOpHOE B3aMMOpeiicTBME MexAy KaxkuM-iubo ancamOaeMm
¥ ApYIMMM, pacnpejieleHHBIMM KAaHOHMYECKM M C OfMHAKOBBLIM
MonyieM, GyneT CTpeMHUTLCA paclpefedTh NepBHIl ancam6ib
KaHOHWYECKU M C TeM 3Ke CaMBIM MouyieM. IIpouecc, aHaJoruy-
sHHil umkay Kapro. Anajiornynble IponeccH B TepMOMHAMHEKE.

Panapa XIV. HccaefoBanue TePMOIHHAMHICCENX AHATOTHIE . .

I'aa

AnpnopHoe 000CHOBaHNe TEPMOANHAMIKNA CPEJCTBAMY Palmo-
HaJbHOIi MEXaHHKHA TpeOyeT MEXaHHMYECKAX ONpefieIeHN It TeMIe-
PaTypH! H BHTPONAH. Y CIIOBHA, KOTOPHIM HONKHH YI0BAETBOPATE
olpejeJielinblie TAKUM 00pasoM BenuunHEL. Monysih KaHoOHUYeCKo-
ro ancam6is O 1 cpeHMIl MOKa3aTedIb BEPOATHOCTH ¢ 00paTHBIM
8HAKOM " KaK AHAJOTH TeMIepaTypH M 3HTponmd. OYHKUAH

3

OHEPTHN v - 1 log VKaKaHaIOrn TeMIepaTyphl X 9HTPOLNH.
=]

ds
QYHKIME 9HEPIHI Fr M ¢ KaK QHAJOTH! TeMIepaTypH H DHTPO-

mnu. JlocrouncTea pasanuHuX cucreM. Ecan cucrema ¢ GonbmmM
4uCIoM CTereHell CBOOORBI MMKPOKAHOHMYECKM paclpefieieHa
no ¢asam, m06as OUCHB MaJas YacTh ee MOMET OLTh paccMa-
TpPUBAEMa KaK KaHOHMYeCKN pacmpenenexHas. CpapueHue eu-

HUL O ¥ 7 C eAMHALAMM TeMIEPATYPH M SHTDONMH.

B a XV. CHcreMol, cOCTOAMAE H3 MOMEEYd . . . . . . . .

Omnpenenenun ¢asnl poxa u Pasel Baga. CTaTHCTHHECKOE
paBHoBecue 1ia ¢a3 pona ¥ aisa ¢as suga. Bonbmmre ancambnn,
masnble aHcambau. HaHonnmuecknm pacmpepmeneHnniit Goabimo#
ancamb0mnb. Beanumna & momkna ObTh KOHeuHoii. PaBHoBecue
OTHOCUTEJIBHO HpuoOpeTeHnn nmorepn Moinexya. Cpennee sna-
4yeHyue JI000i BeJIMUNHBl B KAHOHUYECKN PaCnpefesientHoM Gomb-
moM ancambiae. JuddepeHunalbHoe ypaBHEHHE, WICHTIYHOE
no opme ¢ oCHOBHEIM HuddepeHUnaIbHEM yPaBHEHNEM TepMO-

munamuka. CpepHee 3HaueHMe v UYMCJIA v KakOro-mmbo Bmjya

Mmoseryn. Cpennee 3Hauenme (v—v)2. CpaBHenne mokasaTelnen.
Horpa wumcno wacTun B CHCTeMe NOMKHO GHITH PAacCMaTpH-
BAEMO Kak MepemMeHHoe, CPeJHNUil IoKa3aTenb BepOATHOCTH A
a3 poxa COOTBETCTBYET DHTPOLMH,

163



OPETHCIOBUE K IEPEBOIY

Monorpadua amepuraHckoro ¢msmra-Tcopermra Jlxocaiinm
Buanapna I'm66ca (J. Willard Gibbs) «OcuorHBe nprHUMOE cTa-
THCTUYECKOI MEXAHMKE) [aBHO yike CTAJA KJACCHMYECKOil KHAroif.
Ileproe ce usnannme, Heme cTasmee GubamorpaguIecKoii peIKOCTHIO,
6r;10 onyb6amroBano B 1902 r. B 1905 r., yske mocJe cmeprm ee
aBTOpAa, BHINEJ ee Hemenkmit mepeBox B obpaborke E. Zermelo®),
IlepBoe amepmranckoe m3panme GOm0 nepeneyaTano Jnmb B 1928 T,
BO BTOPOM TOME MOJHOro cobpaHma counHeHmit I'm66ca**). Ito
m3nanme Onio moBTOpeHo B 1934 r. m ¢ 9TOro mWIjAMMA U CAEIAH
npejsaraeMeiil mepeso.

Monorpapusa I'n66ca mmesa orpomHOe 3HAUCHME IS PA3BUTHSA
Teoperuueckoil usmKM, B 9ACTHOCTH, AJSA DPA3BATAA TEPMOAUMHA-
MO9ECKUX NPeCTaBIeHUIl M WX NPNJIOMEHUSA K CAMEIM PasHoo6-
pasHuM siBIeHuAM. IloasToMy sHaxoMcTBO ¢ Heilt HeoGXOmMMO [
Kamoro pusmra-reopernka. OnHaKo ee 3HaYCHUE BHXOANUT AAJICKO
8a mpejesl COOCTBEHHO TEODETMYCCKON (U3MKA W mOTOMY OHA
MHTePecHa W He TOJBKO [OIA (JH3MKOB-TEOPETUKOB.

B cBoeit monorpaguu I'u66c pemaer sHauMTEABHHIA IMAT BEpeR
B Da3BuTUH Hpieil craTucruyeckoit ¢mamrum, sapopmbliueiics B pabo-
rax Haaysmyca, DBoasnpvana m Maxkcsenna, npespamas ee
B IIOCJICIOBATENILHYI0 (PN3UYCCKYI0 KCHIENINIO.

I'n66¢c mccaenyer BOmpoC O COOTHOLIEHMM MEKAY MeXaHmde-
CKOMI 1 TCPMOANHAMHYECKMMM KOHIENTUAMHA B DaspabaTmBaer
oOmuif, MOWHBIA METOR, NO3BOIA0MEII, IO MeHbuell Mepe
NpUNNMNAANGHO, WCCIEA0BATh BCE BEHeilIne 3a4a4¥ JAHHOTO
OUKJIA.

Hanomuum, gro crarucrayeckas QuanKa sBJsAeTCA B CYIIHOCTH
NOCJIe/0BATEJBILIM IPOBE/ICHIEM AaTOMNCTHYECKUX ITPEACTaBICH NI
PV aHAIN3C PAIMYHLIX uamyeckuxX ssicHuii. PaboTe ee ocio-
Barejieif ¢TpeMATcd, Kak yKaseiBaeT I'mb0c, OOGBSCHNTH 33KCHE
TePMOANOAMUKA, MCXOASA W3 MEeXAHWIeCKNX IPEACTaBJICHMIl.

*) Elementare Grundlagen der statistischen Mechanik entwickelt beson-
ders im Hinblick auf eine rationelle Begriindung der Thermodynamik von
J. Willard Gibbs. Deutsch bearbeitet von E. Zermelo, Leipzig, A. Barth, 1905.

**) Thecollected Works of J. Willard Gibbs Ph. D. LLD. in two volumes,
Longmans, Green and Co., New York, 1931.



8 1IPEIUCJIOBUE K 1IEPEBORY

Tub6c o6GoGmaer »Ty 3amady M JAET METOR McCJe0BAHUA.
OCHOBAHHHIA HA ATOMICTUYECKUX TIIPEICTABICHHWAX, NPHUrOAHHIE
HE TOABKO JJIA WCCIef0BAHUs TeDMOAMHAMAYECKMX  ABICHWI,
HO M03BOJIAIMUA PACCMOTPETh CBfA3L DPA3IMIHHX (UINUECKNX
MaKDOCKONMYECKUX CBOMCTB CO CBOMCTBAMA WHIMBUAYAJBLHHX,
ATOMHHX [PONECCOB, KOTODPEHE, B COOTBETCTBHA ¢ PYKOBOMSINUMI
NfeAMA ero BPEeMEHH, OIMCHIBAIOTCA 110 3aKOHAM KJIACCHIECKOI
MEeXaHUKH.

Ucropuuecroe sHaveHne xHurm I'm66ca—mpesine BCEro B 3TOM
OIDOMHOM PAaCUINPEHHH OOJACTH IPABOMEDPHOCTH ATOMHCTHYECKIX
HpeCcTaBJIeHMIA.

ATOoMUGTHYECKNE IIPEICTABICHNA B COYETAHNM ¢ TePMOAMHAMU-
YECKAMU W TPHBOGAT K (POPMYJIMPOBKE TAK HA3HBAEMEIX CTaTH-
CTHYECKEX 3a/ad.

Taxum oGpasom, meron I'mG6ca paccMaTrpmBaeT MAaKPOCKOMU-
yeCKHMe CBOMCTBA TeJa HAK CBOjicTBAa aHcam0iAg, COCTOAIIErO WM3.
KOJIOCCAJIBHOI'0 YMCJIA OTAENBHHIX ATOMHHX OOBEKTOB, IOBEIEHNC
KOTOPHIX IIOJHOCTHIO ONMCHIBAETC I 3AKOHAMH KIIaCCUIECKO MeXaHn-
rm. 'n66c BHACHSET, KAKWe CBOMCTBA GyneT MMETh TaKoil aHcaMOb.
ITpu sTom I'n66c BHIACHMI IPOMATHYIO POJIb NOHAMUS 6EPOSMHOCINI
B 9TUX mpobGieMax TeODMM CTDOEHWS BeIlecTBa W IIOKA3aJ, 4TO
OHO TO03BOJIAET OCYLIECTBUTH OYEeHb IIyOOKMil aHAIN3 MAKPOCKO-
NUYECKAX, B 9aCTHOCTH, TePMOAMHAMWYECKUX cBoiicTB. OH mOKa-
34JI CBA3H 9TUX CBOMCTB CO CPEIHUMM CTATHCTUYECKMMHA CBOHCTBAMEA
aHcaMbaeii W3 aTOMHHX O0OBEKTOB.

Opmaxo, npu BTOM HeT pedrm O OPMAJLHOM CBEEHAM MAKPO-
CKONMYECKHUX CBOMCTB IEJMKOM HA MEeXaHMUYECKNEe CBOMCTBA aTOMOE
7 MOJeKyJI. U3BecTHO, 4TO TEDMOANHAMMIECKHE IIOHATAA HE ABJISI-
I0TCA YMCTO MEXAHWYECKUMHU NOHATHMAMM. Lojee Toro, Hampmmep,
MAKPOCKONMIECKOE TOHATHE TeMIepPaTyPH, WCIOJb30BaHHOE B Ka-
YeCcTBE XaPaKTEePUCTUKU JAHHOIO TeJa, NCKI0YaeT c000I0 eTalbHOe
oumcaHNe MeXAaHMYECKOTO MOBEIEHHA arOMOB U MOJERYJ, U3 KOTO-
PHIX COCTOHMT 3TO Tejo. TDaKTOBKA CBOMCTB TeJa KAK YMCTO MeXa-
HHMYECKOIl CHCTEMEI HECOBMECTHMA C OIpefieleHHeM TeMIepaTyps
B KAauecTBe CBOIICTBA 9TOr0 TEja.

IlorsiTHe BEPOATHOCTH, KAK 9TO MOKET YCMOTPETh BHUMATEIbHbIL
unTaress I'm66ca, KAk Pa3 OKABHIBAETCHA CBA3AHHEIM C CYMECTBO-
BaHUeM STMX JBYX DA3JIMYHHX ACIEKTOB OJHMUX M TeX jke ABJeHwUii.
OcoGenHsiii wHTEpEc MMEIOT 3aMedaHmA I'm66ca o Gompmeit peain-
HOCTH aHcaM0aA B CPABHEHHM ¢ YMCTO MCXAHNYECKON KOHMEenIueil
OTIeNBHOI cucTeMbi. (3aMETHM B CBSI3N ¢ BTHM, YTO HMCCIE0BAHVE
I'ub6ca mmemo Gospuioe 3HAYEHNE B BHIABJICHHN POJIHM MOHATIIH
(MOKTYaIMM MPH MCCIEOBAHAM MOJEKYJIADHHX ABJEHHI.)

T'pomangHoe 3HaueHWe B STOM IUKJIE Hfeil MMeeT OCHOBHAs
upnes BonpoMaHa—MHTEPIPETAPOBATH SHTPONAIO B CMEICIIE BCPOAT-
HOCTH COCTOSHHA aHcambis.
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HanomuuM euge, uTo u3 o0mux npobaey, BOSHUKAIOIINAX B H5TOM
®Pyre NPefCTABIEHU, OIPDOMHYI0 W3BECTHOCTH HOJYdYMJIA 3a[1a4a
BoarnMana, T. €. IPOTHBOPEYNEe, MMEIOINeecs MeRTy TePMOIuHAa-
MugecKolt HeoOpaTMMocThI0 («3aKOH BO3PACTAHHUSA HHTDOMNM)
n HONHOA 06pPaTMMOCTBI0 BO BPEMEHN BCeX YHCTO MEXAaHWIECKUX
npomeccos («00paTEMMOCTh 3aKOHOB [ABMiKeHHM)). IJTa Dpobiema
{mpaBmibHAsA MOCTAHOBKA KOTOPOIl jiocTuraercd yie m y I'mbbea
BBEIEHNEM NOHATAS BEPOATHOCTH W PACCMOTPEHHEM COOTHOIIEHNH
JBYX YIOMSHYTHX CNEKTOB) U B HAIIN AHH 'SBJIAECTCA TIPEIMETOM
mHormx pabor. OTmMeTwMm, B YacTHOCTH, HelaBHEe HCCJIE0BAHUE
{1939 r.) Beiinzexepa u QyHgameHtaJbHbBe DPaboTH buprroda
n Heitmamna (1930 =m 1931 rr.).

Hecmotpsa Ha csom 40 ser, moHorpagua I'mo6ca u ceiidac eme
BeChMa aKTyasdbHa. Ke mpaew nmponmTaiy mouTH BCIO COBPEMEHHYIO
TeopeTndeckylo ¢m3mKy. B camom pese, cTATUCTHYECKUA METOX
I'mb0ca mcemegoBaHUA 3aKa4 1M0CPeACcTBOM (a30BOr0 I KOHPHUIYpPaA-
(M0HHOr'0 NPOCTPAHCTB HEHE-—0CHOBHCE OpYAWe AaTOMHOI M MOJe-
ryaspHoii ¢usmxn. HecmoTps Ha cBOI0 00IEM3BECTHOCTH, METOJ
{'u60ca Bce e uMeeT O0COOEHHOCTH, [EeJAIUe INePBOMCTOUYHUK
BeCHbMA BAJKHHIM, [ajke HECMOTDH HA OecumcieHHOe KOJMYEeCTBO
ROMOUIANNE, BOCHPOM3BOAAIIAX 3Ty METORUKY.

BupryosHoe onepupoBaHue BeINYNHAMH, OECKOHEWHO pacTy-
TMMH, PAasyMHOe H 9YPEsBHYAIHO IJONOTBOPHOE MCHOJb30BAHME
«HecOGCTBEHHBIX) MATeMAaTHYECKUX CHMBOJIOB, Kasajoch OH, He
HUMEOIMUX CMEICIA ¢ TOYKU 3PEHMSA CTPOTO MATEeMATHUECHOM, Ipex-
¢TABJIAIOT 0co0eHHOCTh KHWIE I'm66ca. Bes cyIHOCTH €ro METOAA,
+0OCTBEHHO, 1 3AKIIOYAETCA B MCCIEJOBAHNH IOJYJAOMUXCA mpe-
[EeJbHHX COOTHOIIEHHWA Me[y BeJIUYnMHAMU, cTAHOBAMMMECH Oec-
KOHEYHO GOJNBIINME MM HEONDEAeJeHHHIMH, & TaKme B HCCIe0-
BAHMK cHOCO00B WX HOJyYeHHH.

OTmernM, HAampUMepP, 9TO METOJ MUKPOCKOIMYECKOr0 aHCamOma
B CYIQHOCTH fIBJIAETCS—C MATEMAaTHYECKOIl TOUKN 3DeHMA—IpuMe-
HeHueM O-QyHrnuA J[mpaka, cTaBmieil HHHE CTOJb WM3BECTHOH B
KBAHTOBHX METOAaX, IJie TEOPeTHR Bce BpeMs OKDY#keH OecKoHed-
HOCTAMH. JTO [eJaeT, BMECTe ¢ TeéM, KHUIY AOCTAaTOYHO TDPYAHOIA,
KaK 9TO OTMETHI B CBOE BPEMsA Jlaske Takoii maremarnk, Kak A. Ily-
AHKApe.

B 1936 r. B namars I'm66ca B Amepuke OblIM W3AAHHL O4YEHB
LeHHEIE KOMMEHTapuH (B BYX ToMax) k TpyAam I'm66ca*). Bo sTopom
‘TOME WMeeTCA PAf cTaTeil, mMerouux orHoumreHue K «IIpmEIUIaM”,
A UMEHHO: KpaTkmit obmefocTynHeit ouepr A. Xaaza «['m66¢c u cTa-

*) «AZ Commentary on the Scientific Writings» of J. W. Gibbs in two
volumes, edited by A. Haas, Yale University Press, 1936; A. Haas, «Gibbs
and the Statistical Conception of Physics», p. 161—178; A. Haas, «The
Chief Results of Gibbs Statistical Mechanics», p. 179—29; A. Ha as,

Special Commentary on Gibbs Statistical Mechanics», p. 297—460.



10 NPEMUCIOBUE K NEPEBOY

THCTRUCCKAA KOHNenuus B Qmsmeen, 3aTeM «Bammesmme pesyis-
TaTH CTATHCTHUECKON MeXaHmKHM I'mG0can ero ke m makomern (ero
Ke) oGcroArenbueiimne xovmentapma K «IIpmnmmnam», mpocae-
JKOBAIOMIAE IIAr 3a IIAaroM Xof paccympaeHuil 'm66ca. K mnm orcu-
JAIOTCA YATATEeNH MOHOTrpadum, ;KellalIie ee NPOmTYIApOBaTh.

Heobxonnmo eme ofHO 3amMe4aHme, a HMEHHO, 00 OTHOmCHUN
meTosioB ['u66ca u ero npejcTaBieHnii K HOBEM, KBAHTOBHIM WIEsM.

Merox I'm6Gca mMeeT rpoMajHOE 3HAYeHHE W [JIA IOCJIETHAX,
O Hexb3f NPOTHBOMOCTABIATL KJACCHYCCKYI0 W KBAHTOBHE CTa-
TacTuKM Bosze m Depmm, KAk 9TO wacTo jeJaercs.

CrarmcTuccKue METONEl, B CMEICJIE Hfell MCYMUCIEHUA BECPOSAT-
HOCTeif, OMMHAKOBH TaM W 37echk, Pazamune, u npuroM QyHAaMeH-
TaJbHOe, 00YCJOBIEHO TeM, 4TO B TO BpeMA KAK B KJIACCHICCKON
CTATHCTHYECKOH (UaNKe Pedsb HAeT O COYCTAHMHM CTATHCTHYCCKOrO
MEeTO[a ¢ 3aKOHAMH RJAccHdYecKolf MeXaHurd (T. e. pedp mAaer
0 CTAaTHCTHYECKOM HCCJIE[OBAHMMA aHcaMOJeil, cOCTOAINX U3 00Bex-
TOB, MOMIMHANMMXCA 3aKO0HAM KJACCHYECKO MeXaHUKU), B HOBOH
KBAHTOBOIH CTAaTUCTUKE DEYh HAET O NPUMEHEHNH CTAaTUCTHYECKUX
METO/[0B K M3y4EeHNI0 9JIEMECHTAPHHX KBAHTOBHX NPOMECCOB, Tede-
HHUe KOTODHX Hu4ero obiero He MMeeT ¢ 3aKOHAMHN MeXaHN4eCKOI'0
nemxenna. OTciona W NPOMCXOAAT Pa3iIMdIMe Me:KAy KBaHTOBOM
M KIaccHueckoii crarucTmdueckoil Qmamkoii.

B KBaHTOBOM ciydae MH MMeeM NPHHIWINAJIBLHOE OTDAHHIE-
HUE€ BO3MOMKHOCTH IIOCIIELOBATEIBHOr0 IPAMEHEHHA KIACCHIECKUX
HOHATHI (B TOM 9uCde M CTATUCTUYECKNUX), IPU JOTHYeCKA-IOCIe-
noBaTedbHOIT JOPMYANPOBKE (JU3MIECKNX 33aKOHOMEDPHOCTe !, CMBICH
KOTOPOTO MOeT OHTh BEIACHEH aHAIN30M HMEIMUXCA B 9TOM
clydae m3MmeHeHmit (mpmunun pomoxxmreabHocTu H. Bopa).

OgueHb WHTEPECHHIM IIPUMEPOM MOKET CIAYHKHTL IpoGieMa BhI-~
unciaeHnss QIIOKTyanWii 9HePruM JJA KBaHTOBOH CHCTEMH, pac-
cmorpeHHaa B. IeiisenGeprom, moxasasilnM, 9T0 IOCHENOBATEIb-
Haf IOCTAHOBKA 8aJlaud BHABJIAET NMPUHIUOAIIBLHYI0 HECOBMECT-
HOCTB KJIaCCMYeCKOil CXeMH pacdeTa, IpefmoJiaraioweil muicaennoe
BHJeJcHAE HeOoubmoro oGbeMa B Teie, RIS KOTOPOTO Ompefe-
aAioTca (UIIOKTyanuM, ¢ KBaHTOBOI IOCTaHOBKON sapaum, Goxee
COOTBETCTBYOIEIT NeHCTBUTEALHOCTH, IPH KOTOPO# CJIexyeT Ipo-
BORHTH IPHHIANNAJbHOE PA3NUIAE MEKIY MBEICICHHHIM BHIJCIC-
HHEEM 9TOr0 00BeMa M BHIJEIEHHMCM, BHDAKAIOMUMCA N3MeDEeHHEeM
3HAYEHHI1 COOTBETCTBYIOMUX BeJHUIMH. '

B cBAsm ¢ KBaHTOBOII HpO6JEMATMKOI MHTEPECHO OTMETHTL
npoHnnatensHocTs I'm66ca. Tak, CH oTMeuaer, uTO METOJ BEneT
K 8aTPYAHCHAAM B NPAMECHEHNN K CUCTEMAM ¢ OGCKOHECUYHHLIM YHACJIIOM
crencHeii cBOGOAL. JTO KaK Pa3 TPYFHOCTH COBPEMEHHON KBaHTOBOM
reopun. Jlamee, oH oOpamaer ocofoe BHMMaHmEe Ha BaYKHOCTE
Bompoca 00 HMACHTMYHOCTA YaCTHN. OTO ONATH-TAKA—ONHA M3
BakHeHmAX npoGieM KBaHTOBOI crarucTmrd. Haxomenm, oH oTMe-
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qaeT TPYAHOCTH ¢ Y9eTOM BHYTPEHHUX CTEIeHel cBOOOH, 9TO TaKKe
SIBIISIJIOCH OHYM N3 OCHOBHHIX BONPOCOB B F'OJHI CO3[IaHUS KBAHTOBOM
Teopun. B KHUIe oOuellb MHOIO MCJKNX 3aMeYaHWii, MMEOEX
foJbmoif MHTEpEC G KBAHTOBUII TOYKNM BpeHud.

Obpamasce K BOOPOCaM, CBfA3AHHHM C ICPEBOMOM, Ipek[e
BCET0 JMOJKHO OTMETHUTh HeOOHKHOBEHHYIO €ro TDPYAHOCTB, WPO-
ACTCKANINY0 W3-33 cTuad KHurn. CTuias kHurm 6JmM3ok K CTCHO-
I'paMMaM JeKIuit ¥ ero oYeHb TPYAHO, IOYTH. HEBO3MOKIIO, COXDa-
HUTH B mepeBofe. BeTpewaoTcs passl—M AOBOJBHO 9acTO—/JIA-
H0I0 B noJcTpanans. MHOro ymero pasroBopHuX oboporos. Ilepe-
naua BceX 9TUX ocobeHHOCTeii B nepesoje cpedasa O ero
BecbMa BHIYYDHHM W BBeja O 4epTe, He npucymue I'm66cy B
opuruHaJe.

B cBA3M ¢ OTHMH TDPYAHOCTAME NEPCBONYAK BechbMa 00g3aH
uomomu U. M. TopsroBoii, npunsBmeil yuacTue B nepeBojie HEKO-
TOPLIX [JIaB, & TAK/KE BHUMATEJBIO CBCPUBLICH TCKCT NCPEBORA
¢ TEKCTOM aHIVIOIICKOr0 MOJINHHHUKA, ¢ IEJbI0 BO3MOIKIIO 60JbIero
upubauKeHNs IEePBOTO KO BTOPOMY.

HNanee, nmepeBogumk o6s3an Goapmoit momompio . I'. Amna-
HMAUIBUIN, JI00e3H0 B3ABUICMY HA cebf TPYA NPOCMOTDETh yIOMA-
masmuecs Bume kommenrapnu A. Xaasa k «[Ipunoumasm n BrecTR
B TEKCT PYCCKOTO MEPeBOAa Bce HEeoOXORWMEIE WCOPABICHNA.

Hoxmop gusuro-smamemamuyeckur Hayx

Mocxsa K. Hukoavcruii
80 soAGpa 1940 r.



TPEHCIOBHE

OOCrIyHOI TOYKOIl 3PEHNA B M3Y4EHWN MEXAHUKM ABJIACTCH Ta,
IpU KOTOPOii BHHMAaHWE HANpaBIEHO, MIIABHHM 00pasoM, HAa H3Me-
HeHWsd, NMPONCXOAALUINE ¢ TeYeHUeM BPEMEHH B JAHHOH cucTeme.
OcHOBHOII TPOGIEMORl ABIAECTCA ONPENEICHAE COCTOSHUA CUCTEMEL
10 OTHOUICHMIO K CKOPOCTAM I KOHQUIypanun B o000l Tpebyembris
MOMEHT, €cJIM €e COCTOSHNe B TUX OTHONICHUAX OLLIO 3ajaHO Aid
HEKOTOPOr'0 ONmPEe/IeJIeHHOI'0 MOMEHTA BPDEMCHH W OCHOBHHE ypaB-
HEHWs BHPAKANT W3MEHEHHH, HENPEPHBHO NPOMCXOAAIIAEC B CH-
creme. MccaemoBaHMA TAKOr0 POJA WACTO YIPOIIAIOTCA IIYTEM
PacCMOTPEHUA WHHX COCTOAHMII CHCTEMHI, NOMHAMO TeX, uepes
KOTOPHIE OHA [GiiCTBUTENIHLHO MM HO TPEIION0KEHNI0 IIPOXOMNT;
HO Haume BHUMaHWe OOBYHO He BBHIXOANT 32 LPEjeJsl COCTOAHWIA,
0eCHOHEYHO MAJO OTJIMYAIMMXCA OT TEX, KOTOPHE PacCMATPHBA-
I0TCA KAK HeficTBUTEJLHEIC.

JJ18 HeKOTODHIX Heieil, OAHAKO, ’KEJIATEJHHO NPHUHATL GoJee
IAPOKYI0 TOURY 3peHmA. MEI MoeM mpefcTasuTh cebe Goabmoe
9HCII0 CHCTEM OJIEHAKOBOM MPHPOJH, HO PA3IMYHHX 110 KCHPHUTypa-
OUAM O CKOPOCTAM, KOTODHIMH OHH 00JaJai0T B NAHHHII MOMEHT,
M DA3JIMYHHX HE TOJBKO OeCKOHEYHO MAajo, HO TAK, 4TO OXBATH-
BAETCA KAM(AA MBICIMMa A KOMOMHAINA KOHYUIypauuii u ckopocTeit,
llpm oroM MEI MO:keM mocTaBmThL ceGe najaueil He MPOCJEKMBATH
OIPEJIeIEHHYI0 CUCTEMY 4Yepes3 BCIO IOCJENOBATENBHOCTb €€ KOH-
gurypammit, a ycTaHOBUTH, KAaK Oy[AeT pacmpefielleHO BCE UMCII0
CUCTEM MEJKNY Pa3iNMYHHIMHA BO3MOMKHEIMI KCH)UIYPAIUAME U CKO-
poctsvMu B J060it TpeGyeMsil MOMEHT, eciii TAKOe pacmpeseleHne
Onwto BamaHo fuIs KaKOro-MnGo MoMeHTa BpeMeHH. OCHOBHHM yPak-
HeHWeM IPU TaKOM WHCCJeOBAHWA ABIACTCH YPABHEHME, NAIONICE
CKOPOCTh M3MEHEHNs YMCIA CHCTeM, 3AKJIOYEHHHX BHYTPH OIpe-
TeJEHHHIX MAJIBIX I'DAHNI KOHPUIYDPAUU: I CKGPOCTIH,

Tarve mccaegoBaHna MawcBeJSI HA3EIBAI CramucmuMecKLMl .
OHn npmHanTe:®aT K OTPACIM MEX3HNKH, 06A33HHON CBOMM WPO-
HCXOKIGHAEM CTPeMJICHUI0 OOBACHUTL 3aKOHE TePMOMMHAMARI,
MCXONA W3 MEXaHWIECKHX NDPWHININOB, M OCHOBAHHOII, IJIaBHEIM
obpasom, Huaysmycom, Maxrcsemrom m Boasnomanmom. Ilepsiie
MCCIIEOBAHMSA B BTOIl 001aCTH OBIM B JIGHCTBATEILHOCTH HECKOIL-
KO y7Ke, 4eM OIWCAHO BHIIIE, N00 OHU MIPUMEHAINCH CKOPEe K 9acTi-
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NaM CUCTEMH, YeM K He33BUCHMHIM cucTeMaM. B pampHeiimeMm cra-
THCTAYECKHE HCCJeoBAHUA Oblm pacupocTpaHeHH Ha $asw (mim
COCTOSIHAA 110 KOHPUTYpamuM W CKOPOCTH), CMEHAIIWE OAHA
ADYryio B IaHHOH cmcTeMe ¢ TedeHMeM BpemeHH. flpHoe paccmo-
TpeHme GOJIBHIOrO YuWCJIa CcUCTeM, MX pacupefeleHna mo §asam
M IOCTOSHCTBA UM H3MEHEHUA STOTO PACHpefielIeHHus ¢ TeUeHHeM
BPEMEHN BIEPBHE ECTPEYAEeTCs, BEPOSATHO, B cTarhe Doinmvana
«Zusammenhang zwischen den Satzen iiber das Verhalten mehr-
atomiger Gasmolekiile mit Jakobi's Prinzip des letzten Multipli-
kators» (1871).

Ho, HecMoTpsa Ha TO, 9TO' CTATHCTRYECKAA MEXAHUKA HCTODUYE-
cKA 00A3aHA CBOMM BO3HUKHOBEHHMEM WCCIEJ0OBAHMAM B 00iacTm
TeDMONWHAMUKY, OHA, OYEBHIHO, B BHICOKO Mepe 3aciymuBaeT
HEe3aBUCHUMOT0 PAa3BUTHA KAK B CHIY BJIETAHTHOCTH ¥ IPOCTOTH ee
OPUHINNOB, TAK X MOTOMY, 9T0 0HA IPHBOKT K HOBHIM Pe3yJIbTaTaM
7 OPOJMBAET HOBHIA CEET HA CTapHe MCTHHH B 00JacTAX, cOBEP-
IMIeHHO YY:KIHX TepMOfuHaMuke. Hpome TOro, caMOCTOATEIHLHOE
IOCTPOEHME BTOi OTPACIN MEXaHNKM, IOBHJUMOMY, DPEJOCTABIACT
HAMIYYIIYI0 OCHOBY MJA M3YdYeHUs PANUCHAIBHONE TEPMOJVHAMUKA
M MOJICRYJIAPHON MEXAHUKM.

3aKOHH TEePMOAVHAMFKE, ONpejelJeHHHE SMINDHYECKHA, BH-
paskaoT npubIM3UTENbHCE X BEPOSATHOE IOBEfleHNe CUCTeM, COCTO-
AMUX 13 OONBIIOr0 YMCJIA YACTHI[ UJIN, TOYHEe, OHM BHPAKAIT
38KOHBI MEX2HMKHU MOJ0GHEIX CUCTEM TAK, KAK CHU IPEiCTABIAITC A
cymecTBaM, He 006JafaoImuM JOCTATOYHOH TOHKOCTBI0 BOCIPUATHUSA
AAs TOoro, uro0H ONEHHBATH BEeJIWYNHH NOPANKA TeX, KOTODPHE
OTHOCATCA K OTJAEJNHHHM 9YacTHIAM, I He MOIYIIUM NOBTOPATH
CBOM ONHTH HACTOJBKO YacTO, YTOOH MOJYYUTH Kakme OH TO HU
OEIIO Pe3YIBTATH, KPpoMe Hambojee BLePOATHHX. SAKCHHL CTaTHCTH-
9eCKOl MeXaHUKN NPUMEHNMbl K KOHCEDBATHBHHM CUCTEMAM C JIO-
ORIM 4MCJIOM cTemeHeit cBoOONH U SABIAIOTCSA TOYHHMHU. OTO He 3HA-
9NT, YTO HTH 33KCHE TPYAHEe YCTAHOBUTH, HEJKEeJH 1PHOImKeHHbC
38KOHH JJIA CHCTEM ¢ OYeHb OOJBLINM YNCIIOM CTereHeil ¢BOOONLI
UJY LA CIienHadbHBIX KiIaccoB TaruX cracreM. Ciopee BepHO 0GpaT-
HOe, TAK KAk HAalle BHUMAHWe HE OTBJEKAETCH OT TOro, YTO cymie-
CTECHHO 00YCJOBIEHO OCCOEHHOCTAMHI PAcCMaTDPHBAEMOR CHCTEMET,
M MH HE BHHYMKIEHH V/OBICTBODPUTHCS NPEANCIOKEHUEM, dTO
apdexT BesmunmH M 0GCTOATENBCTB, KOTOPHIMH MBI npeHeGperim,
B IOJYYeHHOM DPe3yJbTaTe MOMHO OYfeT Takske He NPUHUMATH
BO BHUMAHMOE, 3aKOHBI TEPMOJUHAMAKN JIETKO MOT'YT OBITH IOJydeHE!
73 OTPHHIONUIOB CTATHCTHYECKON MEXaHUKM, HEMOJHEIM BEHIDAKEHNEM
HKOTODHIX OHH SABNAIOTCH, HO ¢aMM OHN SABJIATCH, NOMKANYI,
HECKOJIBRO CIIeIBIM ITDOBOJHMKOM B HAIINX NMOMCKAX DTUX 3aKOHOB.
B artoM, BEpOATHO, TIABHAA OPUYINHA MeJICHHOCTH DA3BUTHHA
PanMOHAJNBHOE TEPMOJMHAMMKN, KOHTPAacTUPyOmEr ¢ OHCTPEM
BEIBOJIOM CJI@ICTBYIf M3 ee HMIMPHUYECKHX 3aKoHOB. K sromy Heob-



14 TIPENUCIIOBHE

XopuMo npabaBATh, YTO PANUOHAJbHAS OCHOBA TEPMOJAWHAMERM
OTHOCHJIACHh K OTPACJM MeXaHWKH, OCHOBHHE NOHATHS, NPUHIHUOH
7 XapaKTePHEE Onepanud KOToPoil OrIA PABHO HENPEBHIMHH HCCJIe-
mopartessM, paboraBmmM B 00JacTH MEXaHUKM.

Mu MoskeM, cile0BATEIBHO, OHTH J[ICCTATOYHO YBEPEHHHIMH,
9TO HWYTO TAK HE cmocoOcTByeT SACHOMY MOOHHMaHMIO CBA3H Tep-
MOJIFHAMUKH ¢ PANUOHAILHON MEXAHNKOM ¥ MCTOJKOBAHMIO HA0mO-
AAEMHX fMBJICHUA ¢ TOYKM 3PEHNA MOJCHKYJADHOrO CTDOCHHUA TeJI,
KaK M3ydeHNe OCHOBHHIX DOHATHIl M NPWHIMIOB TOr0 OTAGJIa MeéXa-
HOKHA, KOTODOMY TEDMOAMHAMHKA OCOOEHHO POJCTBEHHA.

Boaee Toro, mm msberaeM cepnesHedmmux 3aTpynHeHuil, KOrja,
OTKAa3HBAfACH OT HONHTKN O0YEPTHTh FUOOTE3y O CTPOEHHMH MaTepH-
QJIBLHHX TeJ, MH IOJb3YeMCA CTATHCTHYECKHEMU HCCIEJOBAHUAME
KaK OTPacibio panuoHAIbHON MexaHnKU. B macroameit cranmu pas-
BATHS HAYKHU €7Ba JN BO3MOKHO [aTh AMHAMHYECKYI0 TEOPHUIO MO-
JeKYJAAPHOro peiicTBHA, OXBAaTHBAIOLIYI0 ABJEHUA TepPMOAMIIAMHA-
KN, H3JIy9eHNUS H 3JIeKTDUYECKHEe SABJCHHS, CONYTCTBYIOIInE Coeld-
HeHui0 artomoB. QnHako, BcAKRAA TeOpHd, KOTODAA He NMPHUHUAMAET
BO BHEAMAHNE BCeX HTUX ABJICHMII, 04EBUHO, ABJSACTCA HEIOJHO-
nenHoii. [lake ecqm ME OrpaHWYMM Hamle BHUMAHME ABHO TePMO-
AMHaMAYeCKUIMH ABJICHUAMH, ME He H30erHeM 3aTDYNHEHN B TAKOM
IPOCTOM BOLIPCCE, KAK YUCJIO cTemeHell cBOOGONE ABYaTOMHOIO I'asa.
Xopomo m3BECTHO, YTO XOTs TEOPUs NPUOMCHBAET KaMKIO0M MOJe-
KyJIe ra3a mecTh cTeneHeil cBOOOAK, HAIIN ONKTH ¢ TENJI0EMKOCTHIO
IPHUBORAT K ydeTy He Gosee wem mnaATm cremeHeif. Homeumo, ToT,
KTO OCHOBHBAST CBOI0 PaboTy Ha rumoTe3ax, KacaloOImUXCA CTPO-
€HOf MaTepuH, CTOMT HA HeHaNe:KHOM (YyHNaMeHTe.

3aTpynHeHHA TOTO POia yAep/Kajé apTopa OT MONKTOK 06m-
ACHEHAs Talll NPHPOMH. M 3aCTABAJH €r0 YAOBJIETBODPHUTHCA Goee
CKPOMHOII 3afadeifl BHBOJA HEKOTOPHX Oojee OYEBHJHHIX IIOJO-
JHeHMii, OTHOCAIMXCHA K CTaTHCTHYECKOW OTpacid MeXaHHKH.
Ilpm atom spgech ymxe He MoeT OGuTh OmMOKW ¢ TOYKH 3DPEHUA
corjacud rumores ¢ ¢axramum mpupops, n60 B 5TOM OTHOIUCHHHA
HAY9Ero W He mnpeAnosaraercsa. EauHcTBeHHOM ommOKOi, B KOTO-
PY0 MOMHO BHACTh, ABJACTCA HEAOCTATOYHOE COIJIacue Mempy
IPEANOCEHIIKAMA M BHBOAAMH, a 9TOr0, IPH HEKOTOPOil OCTOPOIK-
HOCTH, MOKHO HaJleAThCA B OCHOBHOM m3be:kaTp.

IIpegmeroM HacTosimeld KHWIH ABIAITCA B 3HAYATEILHON Mepe
Pe3yabTaTH, HOJyIeHHHE YOOMAHYTHMHI BHINE HCCJEIOBATEJAMH,
XOTH TOYKA 3PEHAA U PACHOJOMKEHNe MaTepruaja MoryT 6uTs oTand-
HEIMH. JTH pe3yJbTaTH, HmpeAjaraeMie HaMd YHTATeN0 OUH 34
IPYrUM B DOPAAKE UX OTKPHTHAA, B UX IePBOHAYAJIHHOM U310 CHAR
mo Heo0XoAuMOCTH He OwLIM pacmoioseHH HamboJjiee JOTHITHHIM
obpasoM.

B mepsoit riaBe MH paccMaTpUBaEM YIOMAHYTYIO yie ofmym
opobiieMy ® HaXOAHEM COOTHOMCHHE, KOTOpoe MoeT OHTH Ha3Bamo
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OCHOBHHIM YDABHCHHEM CTaTHCTHUecKol Mexamurm. YacTHEIA ciry-
qaii 9TOro yPABHEHAHA JACT YCIOBHE CTATHCTHYECKOTO DABHOBECHS,
T. €. yCJOBME, KOTOPOMY JI0JGKHO YHAOBJETBODATH DacmpejescHne
cacreM o §asaM iig Toro, urobH pacnpegeseane GHIO HOCTOAHHLIM.
B o6meM carygae ocHOEHOE ypaBHEHNHE AIONYCKAeT WHTeTDHDPOBaHHE,
8 pPesyJbpTaTe KOTOPOr0 MH MOJYYaeM NDWHOAN, KOTODHIA, B 3aBH-
CHMOCTH OT TOYKU 3DEeHHf, ¢ KaKOff OH paccMaTPMBACTCHA, MOKHO
BHDAKaTh Pa3JAYHO — KaK OPUHIHI COXPaHEHHs §as3oBoil mior-
HocTH, (asoBOro 06BeMa MM BEPOATHOCTH (asHL.

Bo Bropoit riaBe MH OpPAMEHsEeM 9TOT NPWHINN COXDAHEHHS
BEPOATHOCTR (PasH K TeopHHM ommOCK BHYMCJICHHHX (a3 CHCTEMH,
KOTAa omnpefejeHne NPOW3BOJBHHX IOCTOSHHHX WHTErDAJbLHEIX
YPaBHeHDit ¥) ABIACTCA COMHATEJNHHEIM. B 5TOM NDHJIOMKECHHAA MEI
He BHXOAMM W3 mpefeaoB oOmuHHX npmbawmixernit. Jlpyrnmm cio-
BaMH, MH COY€TaeM NPEHIONI COXPAHEHNS BEPOATHOCTH (a3H, ABIA-
IOmuitcAd TOYHHEM, ¢ TeMA NPHOIHKEHHKMA COOTHOMIEHUAMHA, KOTO-
pue oOHYHO NPEHEMAIOTCA B (Teopmd OommOORM.

B Tperseit raase MH npAMeHAeM NPAHONAN COXPaHeHAA (asoBOro
o6reMa Kk mHTer pupoBaHMio AU{JepeHnAAILHEX YPAaEHeHNIl {BHKe-
#na. Taxnm-06pascM, kKak noxaszad BoabnMaH, MH MOJyYaeM «IIoc-
AepHmit MHOHTEAsY fIro6Hm. :

B uwersepToil ¥ mOCJICAYIOMEX IiIaBaX MH BO3BPAIIaeMcH K Pac-
CMOTDPCHMIO CTATHCTHYIECKOI'0 PACHOBCCHSA W COCPEACTOYABAEM HaIlie
BHEMaHHE HA KCHCCDBSTMEHHX cHcTeMaX. MH paccMarpmBaeM
B ocoGcHHOCTH aHCaM0JHM cHCcTeM, B KOTODHX NOKasareiasb (HiIm
aorapudm) BepoaTHOCTH (asH ABIAAETCH JMHeHHoH §yHRnUeH
eHeprum. 91O pacupesesenne, Gaarogaps ero ocoGeHHOMY 3Hade-
HOI0 B TEODHH CTAaTHCTHYECKOT0 DAFHOBECHHA, A PeMMJCA Ha3BaTh
KGHOHUYECKUM, @ NIeJHTeNIb SHEPruM — Modydem DPacuPEReNeHNs.
Mopyam amcamGieit mMeoT cBciicTBa, @HAJNOTAYHHE TEMIEPAarype,
B CHJIYy TOTO, 4TO PABEHCTBO MOAYJeil ABIAETCA YCIOBHEM DAEHO-
BECHS 10 OTHOMEHUIO K 00MeHy 9Heprun, Korja Taxkol 0OMeH ABIAeT-
CA BO3MOJKHEIM.

Mu naxopmM pauddepeHnmanbHCE YparHeHEe, OTHOCHIIEECH
R CPCIHEM 3HAYeHMAM 10 aHcamMO6.Iio 1 meHTHsH e 10 opMe ¢ OCHOB-
BHM uddepeHnnaJbHEM YPArHEHWEM TePMOAMHAMEKH, IPHYEM
cpepHmii I0Ka3aTedr BePOATHOCTA (asH ¢ 06PATHHIM 3HAKOM COOT-
BETCTBYET SHTDONHMH M MORYJIb — TeMmepaType.

Hdaa cpepmero kBagpara (IIOKTyanuit SHEPrME MH HAaXOJHM
BHpaKeHNe, NCYe3a0Ie MAJICe IO CPAEHEHMIO ¢ KBAJPaTOM CpeA-
Eell SHEDPrmH, KOTJa YMCJO cTeneHeil cBOOOAH HeompefeJIeHHO
BO3pacraeT. AHCamMGab cHcTEM, B KOTOPOM UMCJIO cTencHeil cBo6opn
TOr0 7K€ IOPAMKA, YTO M YNCJO MOJEKYJ B TeJaX, C KOTODHMHE MH

*) I'm66c ynorpeGaser TEpMAH «HHTErpAJbHLEE YPAaBHEHAA» BMECTQ 00Ie -
UpPHEHATOr0 cefiyac TepMHHA «MHTerpann ypaBHenusp. (I pum. nep.)
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9KCIEPUMEHTHDYEM, NP KAHOHUYECKOM PAacIPe/iesiCHAN IOKRAMET:
gelopeyeckoMy HaOmiofeHmio aHcamGiaem cumerem, 00IaA0MAX
OJMHAKOBOII dHEprumeii. ’

Ilpn mampHeiiimem pasBRTUI TEMB MBL BCTPEYAEMGA B ¢ JIPYIUMA
BEJIMYWHAMMY, KOTOPEE IPU O4eHb GOJIBIIOM yKce creneHeil cBOOOH
B OCHOBHOM COBIIAfIal0T ¢ MOAYJEM ! ¢ CPe{HUM IIOKA3aTeJleM Bepo-
ATHOCTH KaHOHUYECKOTO aHcamO0IIsa, B3ATHM ¢ OOpaTHHIM 3HAKOM,
H KOTOPHIE, CJeNOBATeJbHO, TAKMKE MOMKHO CYNTATh COOTBETCTBY-
omaMn TeMneparype u sHrponnn. OpHAKO, €CJH YHCJIO CTeNeHei
¢BOGOAK HE O4eHb BEJHKO, TO COOTBETCTBUE SIBJFACTCS HEMOJHHIM
11 BBeJeHUe DTUX BEJUYNH He NMeeT HUKAKUX OCHOBAHUHA KPOMC
TOro, YTO OHU MOT'YT CUNTATHCA 0OJee MPOCTEIMA IO ONPe/ICJICHHIO,
Hesie Iy BeJNYMHH, yroMmsaHyTsie Bume. B riase X1V sTo mccie-
7IOBaHUEe TEPMOAMHAMHUYECKUX AHAJIOTMII DPasBUBAETCHA HECKOJBKO
noppobHee.

Haworern, B raase XV npefsigynine pe3yIbTaTH MOJ{BEPraOTC A
HEKOTOPOMY BUIOM3MEHEHMO, He0O0XOMMOMY, KOIla MBI paccMar-
pUBaeM CHCTEMH, COCTOAIINE W3 COBEDHICHHO IOAOOHHIX YacTHN
WM JlasKe 13 9acTUl HeCKOJLKHUX POAOB, €Il TOJLKO BCE YacTHILH
HKa;KI0r0 POAa COBEPINEHHO IOAOOHE APYT APYLY, W KOTNA OfHHUM
M3 IOJJIeIKAMNX PACCMOTPEHUI0O W3MEHEeHHil ABJIAETCHA N3MEHEHNE
umcesl 9acTHI PA3JMIHHIX POFOB, COJEPIKAINMXCA B CHCTEMe. OTO
NPEJIoIoMKeHne ecTeCTBEHHO GBLIO OH BBECTH pPaHbmIe, ecid OH
Hamieii [eJpl0 ABJIANOCH OPOCTO BHPAsKEHNE B3aKOHOB IIPHUPOAHL.
Ham noxasanocs, OfHAKO, KEJATeJbHHIM| UETKO OT[EINTH YHCTA
TéPMOJMHAMAYECKHE 3aK0HH! OT T€X UX CHENNaIbHHX MoupuKanmil,
KOTOpHIe OTHOCATCA CKODee K TeOpWHM CBOWCTE BemEcTBA.

Hoe.B.T.
Hpio-XsBen, mexaGpe 1901
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Msr Gynem momb30BATHGA TaMMIBTOHOBON (OpMON ypaBHeHMi
JBHIKCHNA CHCTEMEl ¢ 7 CremeHAMH ¢BOGOALI, 000SHAYMB yepes

91y -+, n (00OGMEHHEEIE) KOOPTUHATLI, UepEB ¢, . . ., g, (060OmeH-
uble) CKOPOCTH U 4epes

F,dq,4-F,dq,4- ...+ F,dq, (1)

pabory cui. Hasosem sBexmuumnsi F,, ..., F, (06o0umeHHEME)
CANIAMH, & BEIAWIWHEL D, - .., P,, OHpeAeIeHHNE yPAaBHEHUAMHA

Ozp dep )
= — 0 — —5— ey 2
pl aql ’ 2 ()qz ’ ( )

rie ¢, ofosHavaer KUHETUYECKYI0 HSHEPrHI0 CHCTEMH, HAB30BEM
{obo0mennsiMu) mMmyabcaMu. KuUHeTHYECKAas 2HEPrUs PaccMaTphm-
BaercA sAech Kak QYHKOUA CKopocreit m Kooppmuar. M Gymem
OOLIYHO paccMaTpuBATh €€ KaK (DYHKIMIO HMIYJABCOB M KOOpHAH-
HAT ") W moaTOMY 0GO3HAUAeM ee uepes e, JTO He Gymer Memartb
HaM yYOOTPEOAATH B clydae HEOOXOAMMOCTH M Tarue (QOpPMyJIH,
KaK (2), B KOTOpPOil /I0CTATOYHO ACHO, YTO KEHETHIECKAd dHEPrus

paccMarpmBaerca Kak (yHEnEA ¢ m ¢. OfAHaKO, B BEIPAKEHNAX,

ds
I0IO0HEX 0—;, rjie 3HaMeHATeIb He MO3BOJAET PEIINThL BOIpOC,
1

KUHeTHYeCKas DHepPrus Bcerfia paccMaTpmBaercss npm aupdepen-
fnpoBannmn kak QyHKnuma p u g. Tarum obpasom,

g, =22 131—;—‘(,—%+F,,.:: 3)

*) ¥YmorpebieHuie B KauyeCTBE HE3aBHCHMHEIX HEePeMEHHBIX HMIYJIbLCOB
BMECTO CKOpPOCTelt xapaxrepHo {1 Meroaa I'aMMIbTOHA M Coo0LIaeT ero ypas-
HEHUAM [[BUAEHHUA 0COOEHHO IPOCTO BUA. Mbl Yy BUAUM, YTO OCHOBHbIE HOHATHA
CTATHCTHYeCKON MEXaHWKM OIpefesAanTcA Hambollee IIPOCTO M BHPAKAITCA
B HamGosee mpocToii Qopme, eCiM IONB30BATECA AJIA OMHUCAHUA COCTOAHHA
CHCTEeMBl HMILYJECaMM HAPARY C KOOPJMHATAMH,
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ITA ypaBHCHHA COpaBeAaWBH XA JOOHX cmia. Ecam cmasl KoB-
CepBAaTHBHE!, JIPYTEMM CJIOBaMH, CCIHU BhIpasenme (1) spmsercs
TOYHHIM AnddepeHnna;oM, TO MBI MOHEM IOJOKHUTH
ds 0s
q
F.o— 7 Foe—— ... 4)
1 ‘)91 ) 2 dqﬂ 1) ’ ( )
rfie e, — QyRENUA KOOpAMHAT, KOTOPYIO MH Ha30BEM IIOTEHIAAIL-
HOil amepruedt cmcremu. Ecam Mu 0603H3YMM IOJHYIO 9HEPINIC
9epes e, TO ‘

e=¢e,t¢g,, (5j

¥ ypaBHeHma (3) MOTyT GLITh HANECAHH B BHje

. J3 . ds

=0 = e e 6
©=g P on (6
[lorennnanvHas SHePrmsA e, MOMET BaBHUCETh, KPOMEe KOOPIWHAT
gy, -+,qn, €Me H OT APYruX mnepeMeHHnX. Yacto Mm Oynem
JONyCKaTh BAaBHCWMOCTb OT KOODJWHAT BHEIIHWX TeX, KOTOpPLIE
MH 00603HAYWM UcCpes a,, @,, ... TOrAa Mbl IOXy4NMM IIOJHOE
BHIpaKenme AnepeHnuana IIOTEHOUAJLHORX pHeprmu') B BHAE
deg= —F,dg,— ... — F,dq,— A, da,— A,da,— ... (7)
rie A,, A,, ... npeacraBagiT co6oit cmiu (B 0606meHHEOM

CMbICIE), ¢ KOTOPHIMH CHCTEMa BO3fieliCTByeT Ha BHEINHHE Teia
Jlna monHO# sHePrEM e MH IOIydYHM

a;=é1 dp,+ .z, +q.ndpn""l.71dq1—' v
eoo—ppdg,—Ada, — Ada, — . .. (8}

HeobxonumMo 8aMCTHTh, YT0 KMHETHYCCKas DHEPruA e, B HamGoOmee
ofmeM Ciydae ABIACTCA KBaaparnuHoll ¢ymEnme#t p (mam q'),
coflepskameil TaKKe M ¢, HO He @; YTO NOTCHIMAXbHAsA BSHEPIHs,
KOrfla OHa CyiecIByeT, fAiBisAeTcA (yHKNMCH ¢ W @ W 9TO IOIHAR
DHEPrus, KOrfla OHA CYILCCTBYeT, ABIAETCA QyHKUme#d oT p

. . Os
(mim g), ¢ m_a. B BHpamenuaAx, MONOOHEX P B KadecTBe Hesa-
. 1 '

BHCEMHX IIeDeMCHHAIX GepyTcss p, a He ¢, Kak 910 yike 6LLIC
YCTAHOBIEHO A KMHETHUCCKOH oHeprmm.

IIpencraBum cebe Goxpmoe YACIO HEBABACHMHX CHCTEM, TOMK-
AeCTBEHHHX II0 IIPEPOAE, HO PAs3AMYHHX 0 (ase, T. e. WO KOH-

*) BameruM, UTO XOTA MHI 7 HABLIBAEM S, NOTeHIMAILHON BREpPruUeit pac-
CMaTpP®BAEMOil CUCTEMH, B EHCTBUTEIBLHOCTH OHA ONPENENAETCA TAKMM 06pa
BOM, YTO BKJIOY3eT TaKiKe dHEPI#I0, KOTOPYIO MOHHO HA3BATh B3AMMHOM dHEpP-
THed cucTeMbl M BHEINHHX Tedl.
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$arypanuam m cxopoctaM. Cmasl mmpeAmosaraiTcA OmpefeseH-
HEIMI JJIA KakAOoil cucTeMbl IO OJHOMY U TOMY jKe BAKOHY
¥ ABIAKNTCA (QYHKUWAMH TOJIBKO KOODPAUHAT CHCTEMH §,, .- .,{J,
wIn, KpoMe Toro, emie KOOPAMHAT a4,, d,, ... TeX WIA MNHEIX
BHEIUMHUX TeJ, OPHUYICM He05A3aTeJbHO, yTo0H OHM MOram OsTh
BHBEeHH N3 CHIOBOR JyHxnuu. BHCNIHEE KOODAUMHATH @, 4, - . -
MOI'YyT USMCHATBCA CO BpCMEHeM, OMHAKO AJiA JGOoro 8aflaHHOIO
MOMEHTAa OHO HMMeT (PUKCHpoBaHHHE 3HAYGHEA. JTAM OHHA OTIH-
9aI0TCA OT BHYTPEHHMX KOOpAWHAT ¢, .. ., ,, KOTOPEIE I ORHOrO
@ TOro Ke MOMEHTa HUMCIT PasiuiHbe SHAYeHUsA B PABAMIHEIX
paccMaTpuBaeMuelX CHCTEMax.

PaceMoTpuM, B 9aCTHOCTH, HEKOTOPOE 4HCIO0 cucTeM, fass KOTo-
PHX B Karoi-1n60 3aJaHHSA MOMEHT 32KJIIOYAIOTCA MEMJY HEKO-
TODHIMU TIpeResaMi, a MMEHHO, JAJA KOTODHIX

p;<p1<p;, q;<q1<q;,1
Pe<Pa< Py 9:<¢,<49,, )

® @ & a4 s e e e e o s v e e e

Pr<Pa<pn Gn<qgn<dqhn,

rae OyxkBaMm cO MTPHXOM 0003HAUeHH IOCTOAHHEE. JlomycTmm,
910 pasHOCTH P — Pi, 47 —q|, - - . 6ECKOHEYHO MAJbl B YTO CHCTEMHE
pacmpefieleHsl MO (PasaM HEMpPEpPHIBHO °), TaK 9YTO 9IHUCIO CHCTEM,
uMeomux (asHl B YKA3aHHLX @peflelaX, MOMHO IPEJCTABHUTH
B BARE

D(p;—p) -+ (pn—pa) (97 —a;) - - - (gn—30), (10)
wia, Kopode,
Ddp, ...dp,dq, ... dq,, (11)

rvae D —@yrxnua p, ¢ u, BooGime roBOpd, Taw#e ¢, IOCKOIBKY
0 TeyeHUWEeM BPEMeHH BMetTe ¢ M3MeHenueM (a3 OTAGIBHEIX CHCTEM
¥ pacupefiedeHde aHcaMdasa mo (asaM BooSm[e IOfBEpPraercs
#3MeHeHNO. B cHenuambHHX CIydasx paclpefeneHne II0 - asam
ocTaeTrcl HEM3MEHHHIM. OTO CJIyYalm CMAMUCMULECK020 PAGHO-
gecust.

Ecan M GyAeM paccMaTpuBaTh COBOKYIHOCTh BCEX BO3MO-
#uX Pas Kak H2XOTOpPOE 27-MepHOe IIPOSTPAHSTBO, TO MH MOMKEM
paccMaTpmBath ImpomsBefcHue Auddepennuanos B (11) Kax BhIpa-

*) CTporo roBops, KoHeuHoe YUCII0 CUCTEM He MOKeT OHITh pacIpeNeseHo
genpepsBHO Mo Pasam. Oguako, yBeaudunsas K0 6eCKOHEUHOCTH YHCIO CHCTEM,
MEI MOH(eM IpUGIM3UTHCA K HEIPEPEIBHOMY 3aKOHY paclipefeieHus, Nozo6HO-
My OImMCAaHHOMY 3[eCh. UTo6b1 N36eaTh YTOMUTEILHOT'0 MHOTOpeund, CIoco6
BEIpaeHUsA, NMoXo0HHIA NpHHATOMY BHIe, X0TA OH M CTPAJAIIHA HeToY-
HOCTBIO, AIBIIAETCA KO3BOJIMTENbHEIM, €CIIM CMBICI, B KOTOPOM OH ynorpelasner-
©H, [[OCTATQYHO FICEH.
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MeHne Jasa oaeMeHTa 00BeMa 3TOr0 IpOcTpaHcTBa, a [ — Kk
IUVIOTHOCTH CHCTEM B 9TOM »iieMeHTe. MB HasoBeM mnpomsBejeHume:

dp, ...dp,dq,...dg, (12).

anemenmon gasoeoeo npocmpancmea u D — fasoeoit niomuocmuic
CHCTEM.

OueBunHO, 9TO MBMEHEHMS ILIOTHOCTA CHCTEM, HPONCXOfAAmue
B II000M 337aHHOM BieMeHTe (A30BOr0 HpPOCTPAHCTBA, 3ABHUCST
OT JMHAMWYECKOHM OPHUPOAH CHMCTEM H UX pacupefedcHud o
dasaM B paccMaTpumBaeMOe BpeM.

JimpaMudeckas OPHPOAA KOHCEPBATHMBHEIX CHCTEM, ¢ KOTODEIMI
Mel OyzneM, riaaBHEM 00pasoM, uMeTh JIeJ0, BIOJHE OIpefelderTcs
¢yHKOuelt, Beipaskamomelt sHepruio & depes p, ¢ u a (PyHrnus
DTa IpeAIoIaraeTca OfuHAaKoBoil naA Becex cucreM); B Oosee ofimem
clayuae, paccMATPHBAEMOM HAMH, AHHAMUYECKAs IPUPOJA CHCTEM
ompefienena yHRIMAME, BHIPAKAOIIAME KUHETHICCKYIO 9HEPIHIO S,
gepes p M g W CHIE deped ¢ H a. Pacupefesenme no dasam
BEHIDQJKAETCA MAasa Kakoro-inbo MoMeHta B3aflanmeM D B Buge

dD
dyrrnuit p u q. UrtoSm HaiiTh sSHaueHne JsI 38TAHHOTO DIIe-

a "
MeHTAa (DaB0OBOTO IIPOCTPUHCTBA, MBI 3aMETHM, 9T0 UHCIO CHCTEM
BHYTPH [aHHEIX TIPAHUI] MOKET HN3MEHATHCH TOABKO B pe3Yib-
TaTé IPOXOMKJCHNA CHCTEM 4depes JaHHbE I'pAaHUIE], ITO MOFKET
OEITE OCYMIECTBIEHO 47 pABINYHHIMU cIocoGaMu, 8 BWMEHHO, Iepe-
XOJOM p, KaKOH-n1ub0 CHMCTEMH Yepe3 IpaHuNy p, WIH I'DaHUIY
P, Win IepexoioM ¢, Kakoii-1mb0 CHCTeMBl uepes I'paHuny ¢,
mam TpaHuny ¢, u . A. PaceMorpuM oTm caydaiu 110 OTAETb-
HOOTH.

PaccmoTpuM, BO-IEPBEIX, HECKOJIBKO CHCTEM, BXOJAINNX aa
BpeMsl di B MaHUEBIA DiieMEHT HJIN BUIXOJAMEX W5 HELO B Pesyin-
TaTe OPOXOKACHHA p, vepes IPAHBNY p,. Y7ACOHO I, GUCBHINO,
AOIYCTHMO IPEANOTOMNTL df CTONb MAubM, YTOGH BENWYHHiE
131 dt, g, dtur. 1., ROTOpHEE IpeACTABIAIOT 000l IpIpA eI Py 0
n T. A. 82 BpeM df, Opau GeGhOHeqno MRJIEL B CDABHEHIN C Oec-
HOHEUHO MAaJlHIMY pa HOCTAME  p{— 1, ¢;—¢, # T. A., CIpefie-
agomuMu pasmep $asosoro oaemenra. CumeTeMs!, g KOTOPHX p,
3a BpeMs d¢ MPOXOMMT uepes IPAHHIY p;, 910 Te, ;I EOTGPHINY
B HAyaJC 9TOT0 HHICPBAJA BHAUEHHC p, dOMUT MEELY p, H
p.— p,dt, ®ar MerKo yOeAnTbes, Par CMATPUBAS OTACIBHO CIyYal,
B KOTOPHIX p, TOJOMMTEABHO W OTpUNAaTeibHo. Te CHCTEMBI, Jas
KOTOPBIX p, JERHNT Memly 9TUMU TIpaHnnaMm, a Apyrue p u ¢
demar B rpaumnax (9), OyAyT BXOAUTL WM BEHXOAUTH U3 pac-
CMaTpMBAaEMOTO JIEMCHTA, CMOTDH IO TOMYy, Oymer am P HOTOH:II-
TEJIbHEIM. WJIH OTpPllla'IeTII:HbIM, €CJH, KOHEYHO, OHU He IIepeceraior
B TEUEHWE JTOT0 ’HKe IPOMEMIYTHA BpPeMeHm KaKoil-nmbo Mpyroi
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rpanmus u3 mupmeepenHux B (9). Ho umeno cucrem, ®oropue
OpOXOAAT 4depe3 Jio6yi0 Iapy OTUX TpPaHUL, NPEJCTABIACTCH
BEIPAJKEHUEM, COJeP/KANIIMM B KauecTBE MHOMKHUTEIA KBappar dif,
H, OYEBHAHO, LPH JOCTATOTHO MAIOM dt momer He mpEHEMATHCA
BO BHEMamHe ‘10 CPaBHEHHIO C 4YHCIOM, KOTOPOE MEl JHejaeM
BLYHCIUTS I KOTOPOe mouydaercs (IpH npeHeremeHun 4IeHaMH,

COflepsRAIEME dt’) IOficTaHOBKO# p,dt BMECTO p|— p. B (10) nam
BMecTo dp, B (11).
Brpasxenne

Dp,didp, ...dp,dq, «.. dq, (13)

OyAer HOSTOMY HpENCTABIATH, B BaBACHMOCTH OT TOrO, IIOJOHE-
TeJIbHO OHO WM OTPHIATENBHO, BO3PACTaHMe MIN YGHBAHAE YNCIA
CHCTeM BHYTPY JaHHHX IPaHnl, 00A3aHHOE IPOXOMIEHMIO CHCTEM
depes rpanuny p;. IlopoGHoe sxe Brpassenye, B KOTOPOM, OfHAKO, )
W p EMEIOT HeCKONBKO OTIAMIHEE 3HaueHUs (IIOCKOTBLKY OHH OIpe-
AeNAIOTCA B BTOM CJaydae AAA p;, a He AId p,), HPEACTABUT
BO3PACTAHME WM yMEHbIEHME 9YACJA CHCTEM IPH HPOXOA/IeHAH
uepes rpaHmny p;. PasHOCTH 0GOmMX BHpaeHUi, min

8 (Dp,
_Lc,,.fl dp, ... dpudg, ... dg,dz, (14)

npencTaBiAeT ajirebpamdyeckMm yMeHbIIEHHME YHCJIA CHUCTEM BHYTPH
RAHHEIX TIpPaHud, O0yCHOBIEHHOE IPOXOM/EHHEM CHCTEM 4uepes
TPaHHIE p; B p).

YMeHbmeHEe 9MCIa CHCTEM BHYTPH HAIINX rpaHn, 00ycaos-
JleHHOe IPOXOKMIEHMEM CHCTEM 4Yepes IpaHumil ¢’ W g7, MOMKHO
IOJY4YUTh TEM jKe CHOcoGoM. JTO faeT

d(Dp) 9 (Dgy)\- (
. g 2T i 1 )_dp, v dppdg, ... dgdt (15)

478 yMeHbIeHnd, 00yCI0BIEHHOrO IPOX0KCHNeM 4CTHPeX TPAHMIL,
Py Pi 45 q;. Ho rar raw ypasHeHus [BmeHus (3) HAamoT

ai’l _0_'_91 — 16}
an + g, ( )
10 BHpamemue (15) mpusopmress k& BHRY
dD . -
1+dq q1> dp, ... dpudq, ... dgndt. (A7)

.
Ecau Mu mocraBmM mepes BupaxennmeM (17) smar 2‘ Ras.
060BHAUEHAs CYMMMPOBAHMA IO MHEeKcaM 1, ..., n, TO M mOIyInM
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NOJNHY0 YORIB WUCJA CHCTEM BHYTDH AQHHHIX IDAHUI] 34 BpeMsa dt.
‘Ono umeer Bupg

\NgJ ) oD -
N .7 +i.)_q_lq1>dp1...dp,ldql...dq,,dt=

= —dDdp,...dpdg, ... dg,, (18)

(4, =~ 2Gan+24), (19)

Ijle MAEKC IPW TPOUM3BOAHOA YKa3ulBacT, WTo0 Bie p « ¢ pac-
-eMatpusaioTesa mpu andJep CHIUpPOBAHNN KaK IMOCTOSHHLIE. Y ClOBHO
CTATUCTAYCSKOIO PABHOBECUA, CIE0BATCHALHO, MMCET BHL

AN (()D .l+qul> 0. (20)

aian

ap
Ecam B nagoit-1md0 MOMEHT 3TO YCJIOBME BHIOIHEHO JJIA BCEX

dD
BHagYCHMIT p 1 q, TO (ﬁdt»>p . ucdesacTr, ©, CJeJ0BATEILHO,

ycuaopme O0STaeTcA CHPaBe/UINBHIM M pacmpeficiaenne mo (pasam
‘COXPAHACTCA IIOCTOIBKY, MOCKOIBKY OCTAIOTCA MOCTOAHHLIMHA LBHCII-
Hue Koopmumartil. (QRMaKO, CTATACTHICIKOEC PABHOBECHE, BOOOIIE
ropops, OyAer HAPyWLATbCA IIDN H3MEHEHUHM BHAUCHNIl BHCIIHHX
WOOPAMHAT, TaK HKAK IOZICAHEE CONPOBOMKAETCA W3MCHEHMEM

gHavuedunil p, ompeledeHHsx ypasHeHuAMHa (3), H, CICAVBATCIABHO,
HapyUWeHACM COOTHOMISHNA, BBIPAMCHHOrO IOCHEJHUM ypaBHEHHEM.
cau MH HammmeM ypasaeuue (19) B Bupe

dD an
(%), e+ S(pdi+52gd)=0, @b
TO MBI YBHAWM, 9TO OHO BHIPAHLACT TeIPEMY 3aMCdaTeabHOH IIpo-
ctothl. llocRonsky D aBnsaerca QyHrmueit £, py, -y Pny G4y « - > Gns
TO Ce IOJHHI nudepeHnnan COCTOMT M3 YacTei, 05yca0BICHHEX
‘W3MEHeHUAMM BCeX DTHX Beauumd. Jlagee, IepBHil WieH ypaBHEeHUA
npefcraBiger coboit mpmpamenne D, 00yCJIOBIGHHOC Ipupaie-
#ueM ¢ (OPM TOCTOSHHEIX p H ¢), & OCTalbHAA YacTh IEPBOrO
wieda IpeAcTasiAet cofoit mpmpamenne D, oGycnosnentoe Tpupa-

[EHUAME p M q, BHPAAKCHHHIMA depes p,dt, ¢,d¢, ... Ho a10 —Kak
pas re mpupaumeHms, KOTOpHE p M ¢ TOAY4aloT IpH ABH/KCHHN
CHTCMH B TedcHme BpemeHm di. Bce poipamseHne B menom IIpef-
craBager cofoif moaHoe mpupamesne D Aus usMessioueica gasu
asmwymetlica cncreMsl. Mol morydaeM, ciefoBaTesNbHO, TCOPEMY:

Haa ancambas MeIAHUYECKUT CUCIeEM, MONCOECMBEHHbIE NO
npupode U nodeepiHCceHHHLE GAUIHUIO CUL, ONPedeteHItblT TOdHC-
Oecmeennbimu 3aKOHAMIL, HO pacnpec')eﬂeuubzx no ¢asam acOvM
HenpepuigntiM 00 pasom, fazoedn niomHocmb NOCMOAHIG 60 6pe-
MEHU AR usmenAwures asz deuncyujeiica Cucimems npu ycL06un,
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4Mo CUAbL CUCTieMdt AUOO AGAAIOMCS HYHEYUAMU MONLEO €e K00 p-
dunam, aubo dce 3agucam ewje u om eépemeru*).

OTy TeopeMy MOXKHO HA3BATh ILPUHYUNOM COXPAHEHUSR Fasosoit.
nAaomrocmuy, KOTOPHIH MOASHO HAIMCATh TAaK/Ke B BMJO

(Z?)a .,nso’ (22)

rhe a, - . -, b mpegcTaBaAOT COGOM IPOU3BOJILHEIC IOCTOAHHEIE HHTE-
I'pastoB ypaBHermi‘[ ABIMKCHUA N Hanucaum’ B Ka4Y¢CTBE WHICKCOB.
opu TPousBOAHOH, 4TOOLI OTMCTATH, Y10 OHA MOMMSHH paccMarpm-
BarbcA npa AnddepeHNupoOBaHMN Kax NOCTOAHHEE.

Msur MokeM [aTh DTOMY HPEHIUIY, HECKOJBKO MHOE BHIPAKEHHe.
HasoBeM sHavenue mHTCrpaia

S Sdpl ... dp,dq,...\dqn (23y

B3fTOro B JIOOHX rpaHANAX, (Haz0eeiM 005eMOM BHYTPH OTAX
rpanmn.

Ecau ¢asw, ozpanuuusaicuue ¢asoguii 06veM, UIMEHAIOMCS
¢ MmeuenueM 8PEMEHU COZJAACHO OUHAMIYECKUM 3AKOHAM CUCMEMD,
Hazodaweica nod deiicmeuem cu.r, KOMOPbIE KEAROMCE HYHRKYPUAME
au6o Moavko kKoopdunam, «ub0 KOOpOUHAM U epeMeHu, Mo ge-
AUNUHA 02FAHUNEHIL020 MAKUM 06 pasom $a306020 obvema ocmaemcs
nocmosarnoii. B oroif (popMe Ham HPUHIUIL MOMMHO HA3BATH N PUH-
yunom CorpaneHus ¢asogozo ob6sema. B NZBECTHOM CMECIP 3TO
HONOKEHMe MOMCHO paccMaTpUBaTh KaK INpocTeiimee BHPAKEHHE
HAIero IPWHOWIA, TAaK Kak B HeM HET ABHOr0 yKasaHuA HAa
ancaMbJp cucTeM,

ITockoabry mo0oif PasoBumit ofbeM MOKHO IOAPASACHATH Ha
GECKOHEYHO Majkle JacTW, TO AOCTATOYHO Oyler AOKasaTh HAM
opmHOUD Jias GecKoHeuHo Maaoro obsema. UYmeno cumereM
aHCcaM0Jas, BAKIIOUCHHHX B fAaHHOM ¢asoBoM ofbeMe, Raerca
NHTErPaIoM

S Spdp,...dp,,dql...dq,,.

Ecan of6peM GeckomeyHo Majg, TO MH MOkeM cdmTath D mocTOAH-
HEM BO BceM ofbeMe m Hamucath AJS 9ACIAA CHACTEM

DS Sdpl...dpndql...dq,,.

#) Ycuosue, urocnan Fy,..., F,, ABIAIOTCA QYHKIAAME ¢, ..., §u ¥ 0;,0s, ...,
npMueM TOCHeJHNe BABMCAT OT BPEMEHU, aHAJUTHYECKA SKBUBAJEHTHO YCIO-
smio, uro F,,...,F,, aBasiorcA QyHKUMAMK ¢,,...,q, U BpeMeHu. SIBHoe BBege-
HUe BHEIIHAX KOOPAMHAT @, G.... CAENAHO HA IPENBIAYIAX CTPAHMIAX II(
Toit MpUUAHE, YTO B jalbHelilleM HaM moTPe0yeTCA PacCMOTPeTh 9TH KOOPMM-
BaThl M CBA3AHWHIE C HUMH CHIHN A,;, A,,..., ODpeicTaBiaomue AelCTBAA CH-
CTeMHl HA BHeElUHNe Teja. .
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BennumHa 5TOr0 BHIPAKEHNA AOJdKHA OHTH IOCTOSHHONX BO Bpe-
‘MeHH;, TAK KAK HAO OJHA CHCTEMA He IPeAN0;1araercd BO3HHKAIO-
el naum mcuesarmeil 1 Hu ORHA He MpPOXORUT Yepe3 I'DAHANH,
IIOCKOJIBKY FABHsKEeHNE IPAHNI| TOXAECTBEHHAO C [[BUKEHHEM CHCTEM.
Ho mu Bufiemn, uro D mocTOAHHO BO BpeMeHH U, TAKHM o0pasoM,
HHTErpaa
S e Sdpl...dpndql...dqn,

'KOTOPHit MH HasBaad (az0oBsIM 00BEMOM, TaKKe IMOCTOAHEH BO
BpeMmeHnn *).

Iockoabkry cucTeMa KOOpAMHAT, ymOTPeGIABMIAfCA B Ipeb-
AymuxX paccy:kAeHNAX, COBEPIIEHHO IPOn3BOAbHA, 3HAYCHAS KOOP-
JAUHAT, OYHOCAMUEcA K Kako#i-in0o ompefeleHHOR KOHpuUIypanum
¥ HENOCPeACTBEHHO COCeAHHM C Helf, He HAKIAQHBAIT HAKAKAX
OrpaHmYeHUil HAa BSHAYEHHMA, OTHOCAMMECH K APYyruM KOHPmrypa-
nuam. M3 Toro dawrra, 9TO BeIMIUHA, KOTOPYI0 MBI HA3BAJIM
$asoBoit mIOTHOCTHIO, MOCTOAHHA BO BpeMeRM [iA Ti00oli MauHOi
CHCTEM3l, CiefyeT, 4TO e€ BSHAYeHWe HE3aBHCEMO OT KOOPHAMHAT,
HCHOONB30BAHHEIX [JIA ee BHUMciaeHnsa. B camoM feme, mycrs Ris
-OJHOr0 U TOrO e MOMEHTa BpeMeHW W OfHOH w Toif ke (ashi
D, — (hazoBasg mIOTHOCTH, BHYNCIEHHAsS B OfHOM m D,—B Apyroi
-cucreMe Koopamuar. Cumcrema, KoTopas 00iajiaeT B STOT MOMEHT
aToit (pasoit, Gymer mMers B Aipyroe BpeMma apyryio ¢asy. Ilycms
IJIOTHOCTH, BHYMCIEHHasA AxA 9sTofi Bropo#t ¢asu m BTOPOro
MOMeHTa B TpeTbeli KoopAuHaTHOH cmcteMe ecth Dj. Mul mosem

*) Fcau MBI GyfeM CUMTATh (Jady NpefCTaBJEHHOI: TOUKOK B 2n-mep-
HOM HOPOCTPAHCTBO, TO M3MEHEHUA, NPOUCXONAMME CO BpeMeHeM B HamIeM
ancambye cucreM, OyAYT INpPEACTaBJEHH B NOXOGHOM IIPOCTPAHCTBE HEKO-
TOPHIM IOTOKOM. DTOT IOTOK MOCTOSHEeH, IOCKOJBKY BHEMHHE KOOPHMHATH
He NOfBepraloTcs HsMEHeHN0. B Jo6oM ciyyae sTOT NOTOK YXOBIETBO-
‘PAET BaKOHY, KOTOPHI{ B CBOMX PAasJMYHEIX (OPMYIMPOBKAX aHAJOTHIEH
THAPORMHAMUYECKOMY  BAaKOHY, BBIDQIKAGMOMY  CJIOBAMM COTpAHEHUe
06bem06 WA COZPAHEHUE NAOMHOCIIU 8 OKPECMHOCIU JeUMHCYUWelich MOoUKu
WUJM ypaBHEHHEM

dz | oy , 9z
eyl «—y+,—'=0.
dy 0z ‘ o
AHaJjor TOro ypaBHEHHUA B CTATHCTUYECKOH MeXaHHKE, HMEHHO, YpaB-
‘HeHue ] . . .
om, 9% | Op2 0%y
Opy 94y Opy  9gy
‘BHIBOMTCA HENOCPECTBEHHO M8 ypaBHeHuii (3) uiu (6) u MOmeT GHTH
NpUBeJeHO0 K TeopeMaM, NOXOGHHM (OPMYAMDOBAHHHIM BHIIE, OCHH IAME
‘He CUATATh, YTO OHO [ejlaeT 9TH TeOpeMH HHTYHTHBHO OYOBHEAHBIMM.
‘Hecrosnbko piMHHBIE JOKAsaTeNbCTBA, NIPHBENEHHHE BHINE, KOJKHH BCO O
TI0 MeHBUIeH Mepe CHOCOGCTBOBATE YTOYHEHMIO YNOTPEGJIAEMHX HNOHATHH
U 0JJlerdeHuI0 UX YIOTpeGJeHHs.

.. =0,
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renepb BOOOpasWTh cebe cuCTeMy KOOpAMHAT, COBIAJAIOMIYIO
¢ IepBO#l KOODAMHATHOH CHCTEMOiIl B mepBoil Hompnrypannm n
B6IM3M Hee W C TpeThbell cmcTeMo#t BO BTOpPOHl KOHQUIYpamRu
@ B6imsm mee. Oto Aaer D)= Dj,. [lanee, M MOKEM BOOODPaBHTD.
cebe cucTeMy WKOODAHMHAT, ROTOpaH B mepBoit RoEQErypanumm n
BOAMBN Hee COBIAJAET CO BTOPO# cmcreMoill KOOpMAWHAT, & BO BTO-
poit Rombnrypannn m B0aman Hee — C TPeThell KOOPAMHATHOM cHCTe--
moit. 9to maer D)= Dj. Caenosarexsso, D;=D,.

Orcrona cnenye'r Wam Morer GLiTh /IOKABAHO 1€M 7KE cmoco6oM,
aT0 BeamdmHa (asoBoro oGbeMa HE 33BHCHT OT CHCTEMEI KOOp-
AWHAT, YHOTPeOIAEMOil AJA €ro BHUYNCIEHAA. OTO MOKHO JIETKO:
mpoBepuTh Hemocpefctsenno. KEeaw ¢, ..., gn, @y ..., Qn—TBe:
KOODAMHATHEE CHCTEMBI M Dy, - ..y Ppy Py, «-., Py —COOTBET-
CTBYIOI[ME NMIYJILCH, TO Mbl JIOJKHE AOKA3aTh, YTO

\ 2. (lp, ... dpndo, ... dg, =
=S S dPY...dP,dQ,...d0,  (24)

eci¥ KparHHE MHTErpajdsl Oepyrcs B TIpaHHNAX, OTHOCAMEXCH
K OfHAM m TeM ke ¢asaM. A pTO cTaHET OYEBNAHEM M3 NPHH-
LHIa, IO KOTOPOMY MEl IIP(o0OpasyeM nepememme B KPaTHOM
HHTErpaje, €ciadm MH JOKamKeM, d9To

O(Pyy oy Pa Quuees Q) _ "
d(Plv---’Pan---aq") ’ (2 )

rjie JeBag UacTb YpaBHEHWs IpefcTaBlsgeT cobolt sxobman, wim
$yHrnuoHanbHLN ompefiennTenb. IloCKOABKY Bce €ro diaeMeHTH

BUa dQ PaBHBI HYJII10, onpeneJm're.nb CBOJANTCA K nponBBeJleHmo
ABYX npymx U MBI JIOJKHBL JIOKa3aTh, 9TO
O (Pyy ..oy Pn) 0(Qyp ..., Qu) _ 26
3(Pys v Pu) a(q‘n---aQn) ( )

M=ur MosxeM mpeo6pasoBaTh Kawk[blii dJIeMeHT IMEPBOr0 W3 BTHUX
ompefeamTenedt creayommM o6pasoM. Ilo ypasmemnsaM (2) m (3)
¥ BBANY TOIO, YTO Q BHparKaloTes NuHelHEIMEI GyHRIAAMY q m,
cJIeZOBATEeNBHO, p ¢ KospdunmenTamu, colep:rRamwMm ¢, TaK 910

a .

TIpOW3BONHLIE BUJA ;,)Sf ABAAIOTCH (JYHKIMAMN OJHAX TOIDBKO ¢,
) Y

MH moxydmM *)

*) ®opma ypiBHEHHA
A )
dpy 9Qy  9Q;0py
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oP;_ 8 "’%) <3:z_>_ 20

dp v dp v an 9Q, 90, dPy
z ("’P dQ..) _ 0 0 _ bgy 27)
dQ.\ 0Q, dPy 9Qy aPu de
Ho rar gax
_2 ( d"u )
TO
Oay _ %1y (28)
6Q;  9Qy
‘CaefioBarensHo,
a(Pl' ] Pn) — a((,;],v IERX) én) —_ 3((]1, ee ey qn) ': (29)

O(Pryveey Pw) 0(@1'--”0”) 9(Qq -+ Q)

‘VpasmeHne, KOTGpOe HY/KHO HOKA3aTh, CBOAHETCH, TAKEM 06pa-
BOM, K

a@v L) qn) a(Ql- . Q’I) — 30
0@Qu .y Qu ~ I(qr... 'Qn) L ( )

KOTOpOe JIETrKO- IPOBEPATh IO OOHIKHOBEHHOMY BAKOHY YMHOKEHHSA
-ompceaecauTeneii.

Uncaentoe sHauerue QasoBoro obmema Gyfer, OMHAKO, BaBH-
¢etTh OT efNMHWI, B KOTODHIX MbI H3MCPACM DODHECPIHI0 H BpeMd,
nGo mpouspefienue BuAa dpdq MMeeT pasMepHOCTH SHCPrAA, YMHO-
#eHHOt Ha BpeMA, Kak 9T0 ABCTByer u3 ypasHemus (2), ompene-
asiomero mvoyabce. Orciofia dasoBmit ofbeMm obmamaer pasmep-
HOCTBIO N-Oif cTElCHU NPOM3BEeHnsI sHeprum Ha Bpemsa. JlpyrmMm
cxonaMms, 03 05IafaeT pa3MepPHOCIbI0 n-0ff CremeHW dedcmeud
B TOM CMSICIE, B KAKOM 3I0T TePMUH YIOTPEOJIACTCHA B «I pUnyune
naumenvuezo Oeiicmeusy.

Ecau Me orMeTsM mirpmXaMo 3HA4YeHMA HMIYJIbCOB U KOOpAU-
HAT, OTHOCANIICCA K MOMeHTY !, HeITPHXOBaHHHE k¢ OYKBH
OTHECCM K MOMCHTY £, TO IpuUMIUD coxpaHenus (asoBoro obmema
MOMHO HAIICATh B BOJe

g Sdl)l'“dl’ndql"‘dqn;‘
=S Sdp;...dp,;dq;---dq,:, (31)

8 (27) nanommHaeT QynmsMeHTaNbHOE TOoEEECTBO anfepeHUNANBIOTO
HCYICTenna, OTHOcAMEecss K nopAnkRY RuddepeHUMpoBaHNA IO HE3aBU-
cumbIM  nepemennnM. Ho cnemyer eameruTh, YTO 3ACCH INEPEMEHHDIE

Q. ™ p, HE He3aBMCHMH M YTO JOKABATENLCTBO BABUCHT OT Aulieillcmu
COOTHOILEHUA Mexay Q u p.
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uam, Kopode,

S"'Sdp"”dq"—'zg"'Sdp;mdq;" (32)

nprueM TpPAHAYHEIMA (pasaMm ABIAOTCA Te, KOTOPHE IPHHAMIEKAT
B MOMEHTH ¢ m ' ofHUM m TeM sxe cucTeMaM. OgHaKo, JIA TaKux
TPAaHAN] ME EMEEM TOMAECTBEHHO

§ oo e dgam § oo (202200 gt g

Orciona mpmeEmEn coxpanenns (asoBoro oGbeMa MOFKHO BHPASHTS.
B Bupe
9Py ty gy) 1. 33
0.(pi’ ey q’l) = ( )

910 ypaBHEHWe JerKo AOKa3aTh HENOCpeACTBEHE0. B camoM Jeie,
MHl nMeeM TOH{JIeCTBEHHO

9 (l’lv <o G 9 (Ply_:_-;_?u{ A, ..., q.'.)_
d(Pl»-- aqn) O -eor i) O(BLs oees g)’
rje ABOfiHEIE mTPAXM OTMeYaldY SHAYCHEA MMIYIBCOB M KOOpAHE-

HaT AxAg MoMeHTa 2”. Ecam MH zsMenseM £, TorAa Kak ¢’ m 2
OCTAITCA HOCTOHHHHIMHA, TO

d d(pli . '911)=3(P;y -oovq:l)ﬁ a__(l’lv---vqn)
A A A T R R Y 2 X T AN

(34)

Jlaiee, MOCKONBLKY MOMEHT ¢” COBCPUICHHO IIpON3BOJIEH, HAYTO He
MEIIAeT HaM CAenarh ¢” TOKACCIBEHHEIM ¢ ! B paccMaTpHBAaeMEIi
momcHT. Torma B ompefcautese

(P ..., q,)
P eees In)

ECC WIEHH, PACIOJOKCHHHIC IT0 ruaBHOM Jwaronanm, OyAyT paBHH
e/imHuLe, OCTAaLbHEE ke OyAyT pasHel Hyaio. ITockoabry Kambit
9ICH ONMPCAENNTCNA, MCKIKUAA IPOM3BCACHUE DJIEMEHTOB IIaBIHOM
ANAaroHagM, CONCPISHT ABA MHOKUTENs, PABHHIX HYMIo, TO Ardipe-
peHIa:l ompeflennyens ceoiuTcd K AnddepeHIyasy dTOr0 Ipous-

BefleudA, 1. e. K cyMmme Au¢@CpeHNUanoOB HTUX DIEMEHTOB. ITO
MaeT ypaBHEHEC

d (P qp) dl)x d/’n d‘h dQn
f-ﬁd(l'i',--u?;} 611_[— +01' +dq'+ +dQn
Ho, mockonery ¢=1¢, [BOHHEE MIPHXH BO BTOPOM Ui€HC ypas:
HPH[/]H MQOM¥HO, CYeBHAHO, O’IGIJCCM'IL 510 faer, B THrAy CCOTHO-
menuif, moAcGHHX (16),
i d(pl, T qn)
dt 9Py + o qn)

=0,
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9TO IOCJe IOACTAHOBKM B (34) maer

E: (P« o 99:)=0
at o (pfy ... an)

Onpefienuiens B 9TOM ypaBHEHHH ABIAETCS, TAKEM OGpasoM, KOH-
‘CTAHTOH, 3HAUeHme KOTOpPOi MOkeT OHTEL oOmpeNeleHO B MOMEHT,
Ras Koroporo {=1=%’, Korja OHA, O4eBHJHO, PaBHA enmmue Ypas-
HeHue (33), TaKuM 06pasoM, nonaaano

Jlauee, ecau M 0003HAYNM depes @, ..., k cnc'remy 2n mpo-
U3BOJBHBIX MHOCTOSHHHIX B HHTErpaie ypaBHeHnﬁ ABIKEHNA, TO
P14y - - . OyRyTr GyHRDUAMEA @, ..., h ® !, © MH MOKEM HAamm-
caTh BhHpasenue (asoBoro oGremMa B fopMe

O (Py .+« s qn) d
vor \ 22w da ... dh. 35
S S (@ ... h) (39)

Ecmu MB mpenmonokuM, 9To rpaHWIEL 83Aa0TCA 3HAYEHHAMH
%, ..., h, TO cucreMa, HaxONAmasicsA ITePBOHAYAJIBHO B I'DAHANAX,
ocTaHeTcA W B MajbHelimeM B rpanmnmax. Ilpuenmn coxpanenus
(asoBoro o6meMa TpeGyer, uTOGH 00BEM, OrpaHMYeHHHH TaKuM
0o0pasoM, uMe)l NOCTOSHHOE sHaueHue. V8 sToro caemyer, 4TO
onpefelnTe/ib IIOK 3HAKOM HMHTErpaja ROMKeH OHTh IOCTOSHHHIM,
9TO0 MOKHO HAIHMCATH TaK:

d a(Pn LI YY qr:l) —_ 6

dt o, ...k =0. (36)
‘910 ypaBHEHNME, KOTOPOE MOKHO DACCMATPUBATL KAaK BEIpaKeHUe
TIpYHOuIA coxpaneHas ¢asoBoro ofbeMa, MOKET OLITh BHIBEIEHO
HEIOCPENCTBEHHO M3 TOMRAECTBA

é)(pP A qtn) —_ a(pl» . o0y qtn) d(p{v o v ey qr,b)
J@a, ... h) OPpreeerqn) d(a,...,h)

B COBOKYIHOCTH ¢ ypaBHeHueM (33).
TlocKkoNIBRY KOODAMHATHL B MMIYJAbCH ABIATCE (QyHRIUAMA

4, ..., h uw t, ompefeamrens B (30) HAosken OHTH QyHKIUEH

TeX Ke IEPEMEHHHIX W TAaK KAk OR HE m3MeHAeTCa BO BDPeMeHH,

oH fommeH OnTb (yHxmme#r TonbKO @, ..., k. Tawum oOpasom,
O (Pys o+ o1 qn)

e — fa, ..., k). 37

(@, ..., h) 1(a, »h) (37)

Hac Oyder murepecoBarh IO NPEHMYIIECTBY He a6CONIOTHOE,
4 OTHOCUTEJBHOC YMCIIO CHCTEM, 3AaKIIYEHHBIX BHYTPH TE€X nin
UHBIX I'paHun. B caMoMm [ele, paccyAeHMs, IOMOCHHE TPEJE-
AYIOUM, IPUMEHNMEL B TOYHOCTY JUMNIb K OTHOCHUTE/JIbHBIM YUCIAM,
Tl KaR 10 caMOMy CYiLecTBY Hamnux paccymnennﬁ qpcie CucTeM
B CaMbIX MAJEHbKUX U3 paccMaTpuBacMBIX HaMnR IIPOCTPAHCTBCH-
HBIX JIEMEHTOB BCCbBMA BEIURO. STO, 04YeBUAHO, HEeCOBMECTHMO
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© KOHEYHHIM 3HaueHmeM O00mero umena cmereM niad (Has30BOM
motHooTd. Ho ecnm smauenme D) 0GecKOHEYHO, TO MH He MOMKEM
COBOPATh O KAKOM-THGO OIPeJIeNIeHHOM WYHCJIe CUCTeM BHYTPHU
RAKuX-TM00 KOHEYHHX TpaHmIl, TAK Kak BCe TAKWe gmcaa Oy-
nyr GeckomeunsiMu. ONHAKO, OTHOMEHHA MEKAY OTUMH OeCKo-
HEYHHIMU YHCIAMA MOTyT OHITL BIIOJHE onIpefeneHuHoiMu. Ecianm
ME 0003HaUMM dYepe3 /\' IOJHOE YHUCIO CHCTEM ¥ IIOJA0MAM

D
P=7, (38)

TO P MoOseT 0cTaBaThCA KOHEUHHIM IpPH OecKoHedHHX N m D.
Hrrerpaa

S - S.Pdpl...dqn, (39)

B3ATHI B JIO0BIX TpaHUNAX, ROJKEH, OYEBHAHO, PHIPAATb OTHO-
LIeHNe 9HCJIA CHCTEM, 3AKJIOYEHHEIX BHYTPU STUX TPAHMI, K IIOT-
HOMY YHCIy CHWCTEM. JTO OTHOMEHHME — TC JKe CaMoe, 4TO 6eposm-
#0CMb TOr0, 4TO IPOMBBOIBLHAA cHcTEMa aHcaMbGua (T. e. Takas,
0 KOTOPOH MEL 3HAEM TOJNBKO, YTO OHA OTHOCHTCA K amCaMGiio)
HAXONMWUTCA BHYTPU MaHHHX rpauud. [Ipomssefenne

Pdp, ... dq, _ (40)

BEIPA/KAET BEPOATHOCT TOTO, YTO IIPOUBBOJILHAA CHCTEMa aHCAMGISA
uafitercss B oaemenre (asosoro mpocrpascrtsa dp, . ., dg,. Mu
#dasoseM P kosgfuyuenmom eepoammocmu  paccMaTpuBaeMoit
(dase. Ero marypampHE JorapudM Msel HazoBeM nokaszameden
£epoAMuocmy u 0608HAYAM OYHKBOM .

Ecuu M1 mogcrarnm VP u Nev BMecro D B ypasrerme (19),
MH TOIyIAM

dP oP - oP -
@ )pu=—2 Gahtira) (41)

o _ N /o aq y
at Jpa = Z(dhpl_l_%% . (42)
YeioBue CTAaTACTMIECKOrO PABHOBECHA MOKET BBITh BLIPA/KEHO
flyTeM HOPWPaBHUBAHWA HYNI IMpaBOil CTOPOHEL KAKOLO-AMGO U3
3THX YpaBHEHUI.
Ta sxe mofcranoska B (22) maer

dpr
<717>a,...,h=0 (43)

d
(3?)&..., h:O’ (44)
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T. 6. sHadeHmss P m v, mofoGHO sHaveHmI0O J), MOCTOAHHH BG
BpeMeH: JadA JABmwKymumxca cucreM aHcamGbis. C sroii TOYKm
8peHHH NPHHNNN, KOTOpH# B NHOM IOHMMaRWmM OHJ HA3BaH
OpHHOUIOM COXpaHeHHs (asoBOll INIOTHOCTM RJIW COXPaHEHHs
¢asoBoro o6wvema, MomeT OHTP Ha3BaH NPEZHIOZICM COXPaHEHOS
Koa(ppunumenta (mam HoKasaTend) BELOATHOCTH (agH, MEMEHAI-
mei#ica CcoracHO AMHAMMYECKMM 2aKOHaM, WaW, Kopode, OPUHIA-
ooM coxpanenud éepoamuocmu ¢asvi. OH orpaHmYeH TeM 06CTOA-
TEIBHCTBOM, 9UTO CHIBI IOLFNHHE ABNATHECA (YHKIUAMHA InGO TONBKG
KOOpIMHAT CWCTEMH, 1060 KOOpAMHAT M BpeMEHN.

IlpuMeHeHne 9TOr0 IPUHNYIIA He OTLAHUYERO CIy4aAMHA, B KO-
TOpPHX mMeeTca (opMalbHOe M ABHOE yKasanue Ha aHcambab cu-
creM. OfHAKO, KOHIENINA TAKOrO aHCaMOiA MOHET CIYMHUTb JIfA
yTO4YHEHUA NOHATHA BepCATHOCTH. B caMom [ene, mpu BepoAaT-
HOCTHHIX HMCCAENOBAHMAX HPHHATO ONMCHBATE BCE, YTO HE BIOIHE
M3BECTHO, KAaK HEYTO, IIPOA3BONLHO M3BIEUeHHOe M3 OGOXBIIOrc
q@esia BIOJHE OIpefieleHHHX o0bexToB. Ho ecam MH mpeanouTem
oboiiTmcs Gea Kakroro-iuGo yrasaHud na amcaMm0iab cHCTEM, ME
yBUJ@M, 9YTO BEPOATHOCTH HAaXOkMeHHA (a3l CHCTEMEl B HEKOTO-
pHIil ompeflesIeHHHI MOMEHT BHYTPM CIIpefleJleHHBIX I'PAaHUI] PaBHA
BeFOATHOCTH HAxOmfleHEA (asH B Kawo#f-nmbo Apyrol MoMeHT
BHYTpA TpaHUIl, 00pascBaHHEX (asaMy, COOTBETCTBYIOIIEMHA IIEP-
BOMy MoOMeHTY. B camom Jieme, ofiHo w3 »Tmx COCHITHII Bi€ueT
¢ 1e06XOMEMOCTHIO Jipyroe. A LMeHHO, ecian M oﬁoauatwm gepes

P’ xoapdunuent BeposTHOCTH (hazH p;, ...,qn B MOMeHT 4
n wepes P’ — roofdunuenT BeposiHoCTH (asH py, ..., 4, B MO-
MeHT t”, To

S gp'dp;...dq,ﬁ:S gp”dp;...dq;, (45)

IprmYeM IpaHNOH B 000X cayyasx 0OpazOBAHE COOTBCTCTBYIIMEMMA
¢asamn. Ecam wnprTEerpmpoBeHEE [a(IpOCTPAHCHO Ha GECKOHEYEQ
MaJEC P3MEHEHKS EMIIyJbCOB M KOOPALHAT, MEl MCKEM CUUTATE
IpU MHTErpupoBauEnm P’ m P” DOCTOSHHEIMU M HANELCaTh

p'g Sdp;...dq;=p"3 gdp;...dq;,

Ho npmumumn coxpaxerna §asoBoro o0semMa, KOTOPH#E OHI JOKasaw
MMGHHO BO BTOpOM u3 NpUBCACHHEX BHUIE JOKa3aTeabCTB, Hes3a-
BUCUMO OT Kaxoro OW TO HEM OBMIO yKatanusa Ha aBCaMOAb CHCTEM,
TpeoyeT, q7100H B3HAYEHKA KpaTHBIX IHTEIrpajos B 91CM ypasBge-
uun OHIA PaBHH Jpyr ApPyry. dto Aaer

P'=P’.
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flo OTHOMmEHHIO K Ba/KHOMY KJacCy CIYd4aeB STOT NPUHIMII MOKET
OHTbL BEICKa3aH CJefyolmuM 00pasoM:

Kozda dugpepenyuansrsie ypagneHus JeunceHus 6 mMouHOCMU
n3gecmHbl, HO NOCMOAHHbIE UHMEZPANHLIY Y PAGHENUIL He 6ROLHE
onpedeaenst, EKoafifuyuenm eepoamuocmu  Karoi-aubo Fasw
8 KaKoii-4u60 MOMCHM pager KodfPuyuenmsy eepoimuocmu coom=
semcmeyroujeii Pasve 6 wiobod Opyeoii momenm. Ilom coorser-
cTByOInMz (PasaMm pasyMmerorca (assl, BLHYIUCAACMHC JIA paa-
JUYHEIX MOMEHTOB BpeMEHN M3 OJJHIX M TeX jKke SHadeHuil 1mpoms-
BOJBHBIX ITOCTOAHHHIX (WHTErpPaibHEIX ypaBHeHui).

IlockosbKy cymMMa BepoATHOCTEl BCeX BOBMOKHEIX CJydaeB
#e00X0/iuMO paBHA e[iHHUIIE, TO, OUEBUAHO,

S...Spdp,.::dq,,=1, (46)

‘$asu

rle OHTErpMpoBaHWe Ipomspofimrcd 1o BceM (asaM. IT1o — mo
CYLleCTBY Jumb Apyrad QopMa ypaBHeHus

BCe
N=S Sdel---dqm

dasu

KOTOPOE MOKHO paccMATpHBAaTh KAk ompefedenue NN.

dnavennsa wroappunuentoB m mokaasarenb BepoaTHOCTH (asH,
IO/I06HO TeM Ke BeINYuHAM A (PA30BOM III0THOCTH, HE33BUCHMBL
OT cHCTEMBl KOODAWHAT, B KOiOPOHd BEIPa/KEHO pacipefelicHue IO
¢asam masaoro amcambus.

Ilo pasmeprocTa KoapPpumuent BepoaTHoctn obparen (pasoBoMy
00BeMy, T. €. NMeeT pPa3MepHoCTb, O0PATHYIO N-Oif CTEmeHW IIPO-
um3BefleHusl dHeprus Ha BpeMdA. IIpm m3MedeHunm eflMHWI, BpEeMeHH
M DHepram IIOKAa3aTeTh BEPOATHOCTA, CJIEAOBATETHHO, NM3MEHACTCH
HA aJfUTHBHYIO0 MOCTOAHHYW. K>y efununla BpeMeHU YMHOMAETCH
HA ¢, a e[uHAN} DHEPram —HA Ce, TO BCE IIOKAB3ATENA BCPOAT-
HOCTH, OTHOCAII[UCCA K CHCTEMaM C 72 CTeHCHAMHI CBOOOAH, BO3pac-
TYT H3 CjaraeMoe

nlogc,+ nlogec,. (47)



TJIABA II

NPAMEHEHHE IPHHIUIIA COXPAHEHHA ®A30BOT'O
OFBbEMA K TEOPHU OIINBOK

Temeppr mocraBuM ceGe 3afady CBA3aTh IPHHLUN, KOTOpHN
MH J[OKa3alu B IpefHgymeil riaBe m KOTOPHII B ero pasimuHEX
IpUMEHEHNSIX U IPH PACCMOTPEHMH C PA3JIMYHEIX TOYEK 3PeHHsA
0003HA9AJICA COOTBETCTBEHHO KAaK COXpaHeHme (asoBoil MIOTHOCTH,
$asoBoro ofbeMa WM BEpPOATHOCTH (AsH, ¢ T€MH TPHMGIINIKEeHHHIMH
COOTHOIMIEHUAMN, KOTOpHE BOOOIie YHIOTPEOMTENLHE B «TEOpHH
omnboK» .

TIpennonosium, uro AuddepeHnuaipHble ypaBHeHUS JBUKe-
HAA CHCTEMBI NBBECTHH TOYHO, HO IIOCTOSHHEIE B HHTErPAJIbHEIX
YpaBHEHNAX OIpefieleHH JNIb TpubnmxenHo. BeposrHocTd TOrO,
9T0 AMIYIBLCH U KOODAWHATHL B MOMEHT t' BaKIIOUYEHET MeERAY

rpammnaMn p, u p,+dpi, q; u g¢;-+dg; m T. K., Momer 6BITh,
04eBnfIHO, BHIpaskeHa (popmydoit

e’ dp; ... dq,, (48)

rge n’ (IOKasaTelr BepOATHOCTH PaceMarpmBaeMoit (asel) — PyHK-
nua RoopnnHaT UMITYI5COB U BPEMEHH.

Ilyers Q;, P,,... cyTh 3HauYeHHA KOOPAUHAT U MMIYIbCOE,
COOTBETCTBYIONIAE MAKCHMATLHOMY SHATEHMIO 7', ¥ IycThb oﬁmeo
BHpajKeHHe AJA v DPA3MOMEHO B PN Tammpa 0 BO3PACTAIO-
UM CTemeHAM § IpomsBefleHUsM pasHocreit p, — P, q,—Q:,...;
OpefHoyos_UM TaKske, 4TO AOCTATOYHAA CTEIEeHb TOYHOCTH IIOJY-
yaeTcsAd yske 6e3 yueTa UJIEHOB BHIIE BTOPOrO MOPARKA B HTHUX
pasHocTAX. MBI MO:eM TOrjia IOJO/KHUTH

W =c—F, (49)

rfie ¢ He 3aBUCHT OT pasHocreil p; — P;, q;— Q;, ... u F’ —ofHo-
poAHad KBafparndHad (QYHRUNSA 9THX pasHOcTeidi. UJeHE IepBoi
CrelleHW NCYe3AI0T B CUJY YCIOBUA MAKCUMyMa, Tpebymomero
TaryKe, 4TOOH F’' mMeslo IOJOKUTEIBHOE 3HAYEHHE, €CIN TOJIBKO
BCe YHNOMAHyTHE PA3HOCTU He PAaBHEI Hym0. Ecim MH II0JI0KHM

C =e, (50;
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MH MOKEM BE€POATHOCTH TOr'0, 4TO (I)aBH BaKII0YEHH B paccMma-
TpuUBaeMHX TIDAHNUIAX, BLHIDA3UTH B BHJE

Ce-Fdp, ...dg,. (51)

C ABaAeTCA, 09eBUNHO, MAKCHMAIBHEIM 3HadeHHeM Kodddunuenra
BePOSATHOCTH B DACCMATPHBAEMEIl MOMEHT.

Borromesun cremeH:m mpuGamkeHns, AaBaeMoi sraMu GopMy-
JaMu, HEOGXORAUMO OTMETUTE, UTN OlpefcieHue (ABHOE WIHA He-
AIBHOE) IOCTOAHHHX ABIREHHA, KaK 9T0 OORIYHO HPEHATO B «Teo-
pun omnGOK», mPEAmoJaaraeTcd MMEnmUM TaKyld TOYHOCTh, 4TO
koa(ppunmenr BeposrHocTm €7 mam Ce—F' npawruueckm DpaBeH
HYJI0, 89 HMCKIIOYeHUEeM CIydYad OuYeHb MAJHX 3HadeHWil pasHocTelt
pi—P;, ¢;—Q;.... lasouens MajnX sHaueHmit BTAX DasHOCTEH
npudimiKeHne, 09eBHAHO, BOOGMIE TOBOPA, MAOCTATUYHO; Mifd
66abmux sHaueHmit aTmx pasHocrelt Ce—F' 6ypmer modTm paBHO
HYJII0, KakK 8T0 ¥ JOIKHO OHTB, u B BTOM CMHCcIe (opmymaa
COOTBETCTBYET JefCTBHTEIBHOCTY.

Homycrum, 970 CUIH, KOTODEle BO3AefCTByIOT Ha cucTeMmy,
ABAAITCA (YHKRIUAMU TOJbKO KOOPAUHAT MM KOODAMHAT M Bpe-
menn. Torma mMeeT cmiIy NPWHOUN COXDAHEHWA BEPOATHOCTH
¢dasn, Koropui#t TpebGyer, uwrobm B mo6oit apyroit MomeHnt ¢”
MHKCUMAaNbHOE BHadeHWme Kod(PumueHTa BepoaTHOCTA OHIIO
TaKkuM e, KaKk B mMomeHT ¢', m 4ro6u ¢dasa (P;, Q5,...), obaa-
JIapmas  §TOM Vanﬁom:nmm Hoa(bfpnnneﬂ'rom BEDPOATHOCTH,
6rma Ta, Koropaa coorsercrByer dase (P;, Qy,...), T. e. (ase,
quncm{emoﬁ U3 TexX JKe BHAYEHUN IMOCTOAHHEIX MHTErpalIoB
ypapHeHui#l IBAKEHUHA.

Msu MomeM moaToMy BHIPA3NTh BEPOATHOCTH Toro, 4ro dasa B
MOMEHT @” 8ARIIOYEHA MeKAy rpaHunmamu p, a p,-+dp;, q, n
qi+dg; u T. 5. B BUJSE

CeFdp, ... dd. (52)

rge C mmeer TO Ke BHAUeHme, YTO M B Ipegwaymedr Hopmyre,
T. €. IOCTOSHHOE 3HAYeHUWe MAKCHMAIBHOro kKosdummeHra Be-
ponmocm, F’—wBanparuanana  Qyurmnsa  pasmocredt pi—Pj,
—-Q% ...,a (P5, Qi ...)— dasa, KOTOPaf B MOMEHT t” coor-
BecTBye'r dase (P;, Q,, ...) B MoMeHT ¢’
Hamee, He06X04AMO JOIRHO GHTH

S S CoFdp....dg,= S S CeFdp ... de=1, (53)

Ipu9eM NHTErPHPOBAHMIE IPOMSBOAUTCA IO BCEM BO3MOMKHEIM (ia-
8aM. I'paHNIE BceX KOOPAMHAT M UMIIYJIbCOB JOMYCTAMO IOJOMATH
PaBHLMU - 0o He MOTOMY, Y10 9TH 38HAYeHUA NPEJCTABIAOT coboH
meficTBATENBHEE MpeAels BO3MOMHLIX (as, HO mOTOMY, UTO TaCTH
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BHTErpaJoB, JIeamie BRE rpaHUI] BCeX BO3MOMRHHX $as, mparra-
9eCKH UMCIOT HyJdeBoe smazeuue. IIpu rpaHmmax, paBHHX I+ oo,
Hallle ypaBHEHHE Jaer

AL L (54)

rae f —nmuckpumpHanT*) F' u f"—pmucxpumurantr F”. dror auc-
KPEMEHAHT, TAKEM 00DasoM, IOCTOSHeH BO BDeMEHH U ABJIAETCHA,
nofio6uo C, aGCOMIOTHHM MHABADHAHTOM IT0 OTHOMEHWIO K MCHOJIb-
syemo#t cucreme Koopmmuar. Ilo pasmeprocTm oH, momo6mo C*,
ofpaTeH 2n-of cremeHu npoMsBeleHmsA BHEPTMM HA BpeMd.
PaccmoTpaM TouHO, Kak ¢yHimum F’ m F” cBABaHH MemQy
cobott. Ilpuroun coxpanerus koshdunuerTa BepossTHOCTH Tpebyer,
qr0GH M00ble BHAYEHNA KOOPAUHAT H KMIYJbCOB B MOMEHT ¢’
coobmanu Gynronu F’ To ke sHaueHUe, KAKOE COOTBETCTBYIOMUE
KOODOUHATH W UMIYJBCH B MOMeHT &” coobmaioT ¢yHrmua F7,
IlosToMy F” momer OnTh BEBejeHo m3 F' myreM HOJCTaHOBKM

BMECTO Py, ..., q, HX BhpameHu#t depes p;, ..., q,. [lamee, MH
uMeeM npnbanAeHHO
’ I aP ”
pl'_' api(pl P1)+ o +6 (Qn Qn):
. (55)

Qn—"Q"m Pt ... +Z§: (i~ @,

m TaK Kak B. F" wiemamn creneHeit Brme BTODOil MO#tHO IpeHe-
6peub, 0TH yPaBHEHHA MOFKHO PACCMATPUBATE A neaelt Tpe6yemMoro
npeo6pasoBaHNA KaK TOuHhie. IlocKoabKYy mno ypaBHeHmio (33)
pesyabpTUpYIOIAA STUX ypaBHeHuH paBHA eimMANIE, TO JUCKPUMH-
HaHT F” QmommeH GuITh pPaBeH aucKpaMmuHauty F’, Kak »TO yike
6bLIO IOIYYeHO B pesylnbTaTe pUCCMOTPEHUA MPUHINIIA COXpake-
Hasa (ase, BHIpaKalOmero IO CYIIeCTBY TO e camoe, 9YTO W
ypaBaernuze (33).
B momeHT ¢’ $asel, yHOBIETBODAKIINE YPaBHEHUIO

F'=kEk, (56)
rae k — npousBONbHAA MOJNOMMTENTbHAA MOCTOSHHASA, AMEIOT Koad)
$umuent BepoarHocTn Ce *. B momeHT ¢’ cooTBeTcTBYyIONmME PasH
YAOBIETBOPAIT yYPaBHEHHIO

Fr=§ (57)
n oGaanaroT TeM e Koapdunuenrom BepoarHocru. IloaTomy dassr,
8aKJIIOYEHHEE BHYTPH TDAHUI, ONDEAeJAEMEX ONHUM 03 JTHX

*) DTUM TepMHHOM 060BHAYAETCA ONpeReJUTedb, DIIEMEHTH KOTOPOro mo
rIaBHON AMArcHanM npeAcTasAAT coGoft K(aPPunMerTH KRaNPaTOB B KBEJ-
patuunoit Ppyuruun F’, a 0CTaJbHHE 2J6MEHTH — N0LOBUHE KOd(PHULeHTOB
upousreienuit s F’,
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ABYX ypaBHeHni, Take ABIAIOTCA COOTBETCTBYOMHUMNA fasaMu A
nmeor KoopPunueHTH BepoATHOCTR, 6GOaBmEme Ce~*, Torma kKak
(assl, HaXoJAMuUEcs BHe HTUX IDaHAI, HMEIT MeHbmue xoddpu-
QUECHTH BepoATHOCTH. BeposgrHocTs TOro, 4TO Kakaa-iuGo hasa B
MOMEHT ¢’ HaxonuTca BrpaHunax F’ =k, TakoBa me, Kag BepOAT-
HOCTB TOTO, 4YTO OHd OKaskiBaerca B IpaHMOaX F"=k B MOoMeHT
t”", TAK KAK ONIHO W3 9TMX cOOLTMH HeO0XOXUMO BJIeYeT 8a cofof
apyroe. 9Ty BePOATHOCTL MOMHO BHYUCIATD CleRyomuM o6pasoM,

MH MoO:KeM omycTWTh MMTpRXH, TAK KaK HaM Heo0X0RuMO
paccMoTpeTh TOJAbKO OAMH MomedT Bpemend. O6o3HaynM (ua0BHI
obbemM BHYTpE rpaHman F =}k uwepes U m BepoATHOCTH HAXOMIe-
HnA (asH BHYTPH 3THX I'DuHUL yepes R, a dasopuilt ob6vem BHyTpH
rpasun F =1 uepes U,. Ilo onpenemeHuio

F=k
U=S...§dp,...dq,,, (58)
R= Shkg Ce-Fdp,...dq,, (59)
U,= SM S dp,...dq,. (60

Onnaro, mockoasky F-—opHoponmas KpanpaTAudag QyHKOAS
pasHocTei

pl—Pu P,—-P,, LR Qn'—'Qn’
TO TOMAECTBEHHO
F=k
\...(d@—r)...a(0.—0Q=
KF=k
= S v S k"d (p,—Py)...d (qn—Qpn) =
F=1
=k (...§am—r).. .d(q.—Qw.
Orcrona
U=k"U, (61)
1 I03TOMY ‘
dU =Unk™dk. (62)
Ho npm usmenenun k ypasmenua (E8) u (59) gamor
F=k+tdk
aU = S S dp,...dg, (63)
F=k
F=ktdk
dR= S S Ce-Fdp,...dq,. (64)

F=k
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Tax kak muoxkureab Ce—F B mociaeHeM KpaTHOM HATETrpaje HMEeT
mocToAHHOe 3HadeHme Ce~k, MH moiydaem

" dR=Ce~*dU = CU,ne~*k*" dk,, (65)
R—i cU n',—k<1+k+’i’+ +.j':1__>+consb (66)
=—CUn.e AT T = '

Msl MOKeM OIpenesuTs MOCTOAHHNE MHTETPUPOBAHUA YCJIOBUEM,
910 R mcuesaer BmecTe ¢ k. 910 pmaer

. i2 kﬂ-l
R=CUnl—CUpnle~* (1+k+5+ . +5=pr ) - (67

Mu MmomeM ompefenuTs 3HadeHuwe KOHCTaHTH U, ycioBmeM, 9ro
R=1 ana k= o. 910 pgaer CUnn!=1 n

R=tl—e*(1+k+E 2 68
=1 ( + +§n+"'+(n—1)l>° (68)
U=2 69
=Tn" (69)

IlenecooGpasHo oT™MeTHTH, 4TO JopMa BTHX ypaBHeHH 8aBHCUT
TOJABKO OT YHCIA cTemeHeil cBobojsl cmcTeMH, OyNyddm B IDYTUx
OTHOILEHAAX He3aBIUCUMOI OT ee IMHAMHAYECKOMH IPIPOIEL, — ACKJIIO-
9afg TO, YTO CHJIH MO/KHH OHITh QyHAOHAMN OJHUX KOOPAMHAT
MIN KOODAMHAT M BPEMEHN.

Ecam M 06o3HauuM depes

kR,

sHaueHMe k, nawomee mpH mojcTaHOBKE B ypaBHeHme (67) R=1!/,,
10 (ask, ompefieJeHHEE yDaBHEHUEM

F=kpoy,, (70)

GyAyT 06IanaTh CIeNYIOIIUME CBOHCTBAMH,

BepoarHocts TOro, 4To Kakag-1m6o (pasa HaXOmUTCA BHYTPH
rpasmn, o6pasoBaHHHX dTUMHU Pasamu, Goabme, YeM BEPOATHOCTH
TOT0, 9TO OHA HAXOQUTCA BHYTDH KAKHX-ING0 APYIUX TPAHMTI,
8aKII0YAI0MUX paBHHM PazoBrit 06beM. Ona paBHa BepoATHOCTH
Toro, 49ro $asa H4XORHUTCA BHe BTUX e CAMHX TIDanu.

9ru CBOHCTBA AQHAJIOTHYHH CBOMCTBAM, KOTODPEIMH B TEODUL
omnrbox mpH ompenedeHMM KaKoi-1160 OTACALHON BeamYMHE 06-
JIafialoT SHAYEHNd, BHIparkaemele B Bane A 4- a, rue A—mnauGoxee
BEpPOATHOE BHAYECHHE, & G— (BEPOATHAA OIMIHOKAY.



FJIABA Il

NPHMEHEHHUE IIPUHIIMIIA COXPAHEHHS ®A30BOIO
OBPBEMA K HHTErPHPOBAHUI0 JUOOEPEHIIHAIBHBIX
VYPARHEHHI IBUMKEHNA *)

Msr Bupmesn, 49ro mpumnnunm coxpanennms (GaszoBoro o0beMa
MORHO BEIPA3uTh B Bujle AuddepeHITaIbHOr0 COOTHOMEHMA MLy
KOOPAVHATAMH M MMITYJIbCaMm M IIPOMSBOJBHEIMEI IOCTOSHHHIMU
WHTEerpalbHEIX ypaBueHuil fApwxeHua**), Ho marerpmposanne nmg-
JepeHaIbHEIX ypaBHeHNi JBWKEHHS COCTOMT B OIIpe/leJIeHUM
9TUX IIOCTOAHHBIX B BHAe (QYHRIUHA KOOPAWHAT, WMIYJIbCOB H
BpeMeHH, 1 COOTHOUIEHWe, BEIPaKacMoe IPUHIWUIOM COXpPAHEHUS
$asoBoro 006beMa, MOKeT IIOMOYb IIPW DTOM OIIpefeIeHU.

Hxa ynoberea BocHosIb3yeMcA 0003HA4YeHHEM, B KOTOPOM He
Hedaercd pasauyns Me:KAY KOOpPAMHATAMA M mMIyiascamu. Ecan
MBI 0002HAYUM 9Yepes3 Iy, ..., Iy, KOOPAWHATH H NMIIyJbCH, a
4yepes @, ..., h, Kak # paHbine, IPOUSBOJLHEE IIOCTOAHHEE, TO
MPEHOAI, KOTOPHIM MBI XOTHM BOCIIOJIB30BATHCA M KOTODHI BHI-
paniaeTcA ypaBHeHneM (37), Moxer GHTH HAIMCAH B BUAE

(I eueyla -
ol _j a0, ), (71)

PaccMoTpuM cHagama caydaif, B KOTOPOM CHJIBI OIpeNedsiTCA
TONLKO KOOpAwWHAaTaMu. fIBIAIOTCA MM CHIH (KOHCEPBAaTHBHHIMI»
Wi HeT, — HecymecTBeHHO. Bmaromaps tomy, uro AuddepeHnnaib-
WHEle YPaBHCHUSA ABMMKEHHA HC CORep:KaT BpeMeHU ! B KOHEYHOM
jopme, ecam MH NCKIIOUNM dif m3 TUX ypaBHEHMH, MBI IOJYdnM
2n—1 ypaBHeHme B ry,...,r,, u ux Aaddepenupasax, uHTe-
'pUPOBAHAEe KOTOPHX BBefleT 27— 1 IpomsBOJNBHYIO NMOCTOAHHYIO;
tocieiHue Mbl 0003HAuYmM deped b, ..., k. Ecam M cMO#em
OCYUIECTBATh BTO MHTErPUPOBAaHWE, TO OCTAKMASACA IOCTOAHHAA d
BOMfieT IpH IOCJE/HEM MHTerpPUPOBAHUM (MMEHHO, IPM MHTELPHUPO-

*) CM. B ol tzmann, Zusammenhang zwischen den Sitzen iiber das
Verhalten mehratomiger Gasmolekille mit Jacobi’s Prinzip des letzten
Multiplicators, Sitzb. der Wiener Akad., Bd. LXIII, Abt. 11, S. 679 (1871).

**) I'u60c NOAB3YeTcA TePMUHOM «HMHTerpaJibHEle YPaBHEHUA BUKEHU»
MEeCT0 TepMMHA «MATerpansl ABUMeHNA». ([Ipum. nep.)
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BaHMN YpaBHeHUs, coflep:amiero d¢) u OyAeT IPuGaBIATHCA K £
B MHTEPATbHOM YpaBHEHWM WIN BHUYUTATHCA n3 Hero. llycTs ona
suaTaeTcss n3 ¢. Torfa oueBAZHO, YTO

ary . or, .
b—;:—rl, %—1-—7'2,... (72)
Bomee Toro, mockoasky b, ..., h um ¢— a— HesaBACUMEIE
dysknuu 7, ..., ry, OOCIeNHAE IepeMeHHbe ABIAOTCA QyHRIUI-

mu mepsux. flwoGman B (71) siBiAerca mosromy Qysrmuei b,. ..
.«., h m t—a, nm, DOCKOJABKY OH He HU3MeHAeTCA C I, OH He
MOjKeT TaK:Ke WSMEHATHCA WM ¢ ¢. MH moayuaem, 1akmM o6pasowm,
B paccMaTpUBAEMOM CJydae, T. €. KOMJA CHIH CyTh (yHKIUH
TOABKO KOOPAMHAT,

APy e, -

'”““‘“—“g(’a,..., ;3) =f(b,..., k). (73)
JlomycruM Temeph, 4T0 M3 umcaa 2n—1 mMepBHIX MHTerpUPOBaHMI
MH OCYMmeCTBUIIA BCe, KPOMe OJHOTO, ompefleanB 2n—2 Ipoms-
BONBHEE TOCTOAHHHIE (CKasKkeM, C,...,h) B Bufie QyHROEA
Fis -+, T3n TAK 9TO OCTAETCA elme ompefieurs b u a. Hamn 2n —2
KOHCUHHIX ypaBHeHMA HO3BOJAIOT HAM paccMAaTpUBaTh BeCe Ilepe-

MEHHEIE 7'y, ..., Ty U BCE q)yHRlIHP] 9TUX IIePpEMEHHBEIX HaK (I)yHK'
uu;m AByX W3 HNX (CHa?KeM, r, u rg), C OpOu3BOJBHEIMHU IIOCTOSH-
HBIMH C, ..., h. YTtoOH OIIpefesnTb b, MBIl NMeeM CIaeAylonie
-ypaBHeHNA 74 IMOCTOAHHBIX 3HA4YeHuMi ¢, ... ,h:

ory ary dry ory

drl—'a;—da—i—:;b—'db, dr,—%da-l-% db

n OTCHo/ia

0 (ry, 1r3) ory ory

a(a’ b) db = Fa— drl + Ja drg. \74)

Ho no o6muuoit opMyile AJad 3aMeHH IepeMeHUBIX
S Sz—((—:;—-";;)dadbdrs v dry, = S S dr, ...dry,=

=S...S%(%’i)-da...dh=

=S . Si)(rl,...,rg,,)_ d(e,...,h)
Tt 0(ay.... k) O (rgy...,rs)
npuYeM rpaHanu KPATHBRIX MHTerpaJioB OGPSBOBaHH TeMHI e tI)a-
samn. IlosTomy
I(ryurs) 9 (rpevesmay)  d(¢... k)
3(a,b) a(a:-'-ah) 0('31--.,7'291).

C NOMOLiBI0 3TOr0 YpaBHCHUA, ABIAIIIErocA TOHKIECTBOM, H

dadbdr, ... dry,

(75}
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vpasHeHus (72) MH MoOKeM IepelmcaTrh ypaBHeHme (74) B opme

a("lg...,rz,”) 8(0,...,’1)
d(@a,...,h)0 (rs ..., ap)

Temeps pasfeleHue mepeMeHHHX OCYIICCIBIAeTCA npocto. ud-
depenIualibHEle yPaBHeHUA [BIKEHWA AAIOT BHIPAsKeHUe r, W T,

4yepesd Tyy o« y Top. HOJIyquHHe yxe VHTEr'paJbHEIE VpaBHeHuA
Yad(e,...,h) B BUlle
o (7'3, R

(I)yHHIIPIﬁ TeX e IIepEeMeHHBIX. OI[HaKO, B GI/IJIy 9THUX e UHTe-

rpaJdpHEX YypaBHeHmif, MBI MOMKeM paccMarpuBarb (GyHROUA OT

db=r, dr,— r, dr,. (76)

naor ¢, ..., h H, clefoBaTe]bHO, AKOOHAH

Ty -+, T'yy KAk QyHKOEHE OT r, M r, C TIOCTOAHHEIMH C, ..., A,
CrefloBaTelbHO, ecJM MH IIepeliWiieM YypaBHeHHe (76) B Bufie
O (Fyre s Tay) r "
3 (a,. ... h) db_z‘i(c,...,h)drl—d(c,...,h)dr" 77)
O (Pgy v, Tag) O (rgy«..,ray)

xoopdunnenTsr npn dr, u dr, MOryT OHTH PACCMATPUBAEMEL B Ka-
49ecTBE W3BECTHHX (QYHKOWHA OT 7, U 7, C TOCTOSHHEMA C, ..., A,
Koappunuenr npn db B cuay (73) ects Qyuruusa or b, ..., h.
Ilpasna, om He ABIAeTCHA WBeCTHON (yHKIMel STHX BeJWYMH, HO,
TOCKOJBKY €, ..., I paccMaTpuBaioTed B ypaBHenmn (77) kak
HOCTOAHHEE, MH 3HAEM, 4TO HEPBHIA 9YjeH MOJKeH MpefiCTaBIAThL
coboit Anppepennuan Herkoropoit Qynwkuum ot b, ..., h, KoTOpYIO
Mbl 060sHauuM deped b’. TaxmM 006pasoM MH Tmojy4aeM ypas-
HeHne

, r r
db ::W—?—.—’-’;;—drl— -b_(cT—.’JT dl’z, (78)

D g« v v s Pag) 0 (Pgy+ v+ s Tay)

KOTOpPOe MO#KeT OBITh IPOMHTEIDUPOBAHO B KBAAPAaTypax M Jaer
b’ B Bupie pyuruumm r,, 7, ..., C, ... ,h U, cIeOBaTETBHO, B
BU/le QYHRIAK 7y, ... ,Ty,.

3T0 MHTErpHPOBAHUE RAeT HAM IOCIE[HION W3 IPOM3BOJBHEIX
HOCTOAHHHX, ABIAOILMXCA yHKUUAMH KOODIWHAT U MMIIYJbCOB
0e3 BpeMeHH. 3aKJIOYATEAbHOE HHTErPHPOBAHEE, KOTOPOE BBOMUT
TOCJICAIHIOI OCTAIUIYIOCA HNOCTOAHHYI d, ABJIAETCA TaKMKe KBaj-
paTypoii, HOCKONBbKY HMHTErpHpPYyeMoOe ypaBHeHHe MOsKeT OHITh BHI-
PasKeHO B BHJe

dt = F (r,) dr,.

HMamnee, oTBieKasch OT BCAKHAX COOOpaskeHmil, IIOJOOHBIX IIpH-
BE/ICHHEIM, W OI'PAaHMYMBAACH N3MEHEHHCM BO BpEMeHN, MB mMeeM
TOZRIECTBEHHO

rydr,—r dr,=0,

M 7y M r, BHIP3JKEHH 4CPC3 HEPEMEHHEIC Ty, .. . , Iy, MOCPEACTHOM
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RuddepeHNaNIbHEX ypaBHennit Apmsuenua. Ilocme Toro, Kak Mby

noNyquid 2n— 2 WHTErpajia, MH MOieM paccMaTpuBaTh r, N 7,
KAaK UBBeCTHHeE (YHKINA NepeMeHHHX r, W r,. EnnHcTBenuoe
ocTapmieecd BATPYRHEHWE 3aRI0YAeTCA B HHTEIPHPOBAHWM DTOIO:
ypasuennss. Ecau cayga#t HacTOIbKO IPOCT, 9TO He IIpeficTaBIAeT
BaTpyAHEHNH, nIN ecam HaM Y370CH HIMTY MW ITOC YACTIMBUIOCH
8aMETNTH, YTO MHOMKATENh
1
9, . k) (79)

O(rgy ooy T2y)

Wi Karo#i-mubo npyroif ofpamaer JeBYI dYacTh YpPABHEHHA B
yIoHA auddepeHnnal, To MEH MoskeM ofoliTick 0es jOCTaTOYHO
JMUIMHHBEIX ~ paccy:kjieHnit, HKOTOpHE OBJIM IPWBEAEHH BHIIE.
ITosesnocrs mpuHmuma coxpaHeHusg ¢asoBoro o0LeMa COCTONT B
TOM, 9TO OH JaeT HAM «MEO;KUTENLY, KOTODHIl [desaer ypaBHe-
HUE MHTETPUPYEeMHM N KOTOPHH mnHave OO0 OH TPVAHO WIIN
HEBO3MOKHO HaiiTuh.

~3ameruM, 4T0 (YHKOUA, OfO3HAYeHHad uepe3 b’, ABIAeTCA
yacTHHM caydaeM QyHkoum, obosHadeHHOM gepes b. Cuerema
TpPOU3BOABHHIX IOCTOAHHHX a, b’, ¢, ..., h uMeer HEKOTODHE,
3aMeuaTesbHEIE [0 CBOell mpocTore, cBoiicTea. Ecau MH HammmeMm
b’ Bvecro b B (77) m cpaBHEM pesyabrar ¢ (78), TO M MOJTYINM

O(ry ooy rey)
IR A (80)

TaxknM oOGpasoM, kpaTHHIl WHTerpasa
\ .. (dedvde.. an, (81)

B3ATHIl BHYTPN I'DAaHMN, KOTOPHE OGPasoBaHH (asaMm, paccMar-
PHBaEMHIMH KaK ONHOBDEMEHHEE, IIpeficTaBifeT co0oit (asoBEIil
o6beM BHYTpH STHX T'PAHMI.

Hecronpko muo#t cirydait mosydaercs, €CJIM CHMJEI ONpefe-
MAIOTCSI He TOJBKO KOOPAMHATAMH, HO SHBIAIOTCA (QyHKIMAMA
KOOpAMHAT ® BpeMeHd. Bce IIPOMBBOJbHEIE IIOCTOSIHHEIE UHTE-
rpajibHHX YpaBHeHH# JOMKHEL TOT/lA PacCMaTPMBATHCSA B OGIEM
:JIyYae Kak (QYHKIUM DePeMeHHHX 7'y, ..., Iy, U ¢. M He MOAteM
YiKe BOCIIOJIb30BATHCS IPUHIMIIOM CcOXpaHeHuss (asoBoro oGwseMa
paHbile, YeM ocymiecTBieHo 2n — 1 wmHrerpupoBaume. JlomycTum,
YTO IOCTOSHHHE b, ..., h B pe3yIbTaTe MHTETPHPOBAHMA OIpe-
nedieHsl B Bnfle (JYHRIUEA TEPeMEHHHIX Ty, ...,T, W I, 1,
TAKUM 00pPasoM, OCTAeTCA JIMIIL OffHa TIOCTOSHHAS @, KOTOPYIO
enje HyasHo ompeyennts. Hamm 2n—1 KoHeYHHE YypaBHeHHSA
MO3RBOJAIOT HAM PacCMAaTPMBATL BCE IIEPEMEHHEIE T, . .., Ty, KaK
(yHRIMM ONHOI M3 HMX, CKaskeM, 7.
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Jna mocrosnHsnIx sHavenuit b, ..., B MH nveem
dr,=9" da{r, dt. (82)
Haaee,
5...S%dadr2...drm \ Sdrl...drs,,:-:
. 8(r,,...,r.,,,,\ _
=V e e
p— a(-"1’ o an) (b, .
—S S o, ..., k) 0(ry, --,rzvt)dadra“.drsm
wje TPAHHIE MHTErpaIoB o0pasosans reMn ske (asamm. Orciofa
ary _9(ry, ..., 1) O(b, ..., k)
08~ 0@y ..o, h) O(Fa vy o)’ (83)
Tak 4ro ypasHenme (82) Mosxer OHITH IIpHBEeHO K BUAY
a_(ﬁ;;’_"%) i o 84
T k) = T T e k) de. (8%
a(r2""’r2n) d(’z:-~0tr2n)
Ho mu 3naem w3 (71), uro xoaddumment mpn da aABIgerca
¢ynroneit a, ...h. CaeroBatelbHO, IOCKOIBRY, @&, ...,k pac-

CMATPUBATCA B YpaBHEHMH KaK @OCTOAHHHIE, JieBasg CTOpPOHA
npexncraBadeT codoil nuidepernnan HeKoTOpOit PyHKIUIM @, ..., kK,
KoTopyio Mal o6o3HauuM depes a’. Torma

, 1 .
da IR dry— (b, - ) de (89)

0(7‘2, cee s 7‘2,”) 0("2; ‘e »"‘m)
— YypasBHeHUE, KOTOpOE€ MOMHO MHTErpUpoBaTb B LBajgpatrypax.

B »10M ciyuae Ml MOKeM CKasaTb, YT0 IPHHIUI COXPAHCHOA
$as0Boro 0GpeMa JaeT (MHOKUTENHY

1
- A
EX () (86)
0()‘2, cesy r2”)
IJISi MHTErpUpOBaHUA YDPABHEHUA
dr,—r, dt=0. (87)
CucreMa I pOMBBOJBHEIX MOCTOSAHHHX a’, b, ..., h, OueBdnaHoO,

©0IajaeT TaK UMH K€ CBOWCTBAMH, KAK T€, 9TO OBIJIM OTMEWeHN
s cucteMu a, b’y ..., A,
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0 TAK HASBLIBAEMOM KAHOHHYECKOM PACHPEJIEJE-
HIAN ®A3, IPH KOTOPOM IIOKA3ATEJIb BEPOATHOCTI
ABIAETCA JUHENHON OYHRIUEN YHEPIHH

[locBsATUM Teneps HAITe BHUMAHHE CTATHCTUIECKOMY PABHOBECHIO
B aHcaM0Je KOHCEpPBATHMBHEIX CHCTEM, B OCGOEHHOCTH K€ TeM
CIyIaAM U TeM CBO{CTBAM, KOTOpPHE O00eImjal0T IPOJHNTh CBET Ha
AIBJIEHUSI TepMOAUHAMUKI.

VYciaoBue cTaTACTHIECKOr0 PAaBHOBECHA MOsKeT GHITh BEIPAMKEHO
B Buje *)

oP -
E\dp 1+0’q > 0. (88)

rjie P xoopuiiuedT BEPOATHOCTH, MIA YACITHOE OT JiejeHust
(asoBoit IIOTHOCTH HA IONHOE 4HMCJI0 cmcreM. UToOBI ypoBIIe-
TBOPUTH STOMY YCJIOBHIO, HEOOXOANMO M JOCTATOYHO, YTOGH P
ABJIANOCH QYHKOUedl p W g (MMIOyIbCOB M KOOPAMHAT), HC HBMe-
HepWecA Bo BpeMeHH JAJA [Bmymedca cucTeMsl. Bo Beex
paccMaTpuBaeMbIX HAMM 37IeCh CIAydaAx Tawolt Qynrmueii apigercs
sHeprua manm modad QysHunusa speprunm. Takmm obpasowm,

P=](e)

yAoBiaerBopseT ypasHeHuio (88), KAK 9TO ACHO H3 TOIO, YTO OHO
obGpamaercss B TOKAECTBO, €ClIU HAIIMCATb ero B gopme

2 ((iP ds OP 9= \ —
0‘1131’1 d]’l d%}
MMGIOTGH, OfHAKO, eule u I/IHHve chIOBI/lH, KOTOPHM IIOAINHEHO
P 1 HOTOpERIC ABJIAIOTCA HC CTOJBKO YCIOBUAMUA CTATHCTUYECKOI'O
paBHOBECHA, CKHOJIBKRO YCJIOBUAMU, HeABHO 3aKJIIOYEHHHIMU B OII-

pefenenun Kodpdumuenta BepOATHOCTH, HE3ABUCHMO OT TOTO,
uMeercsi Widn HET paBHOBeCHe, JTO — ycjaoBuwe, 4Yro P 0admHo

*) Cm. ypaBuenus (20), (41) u (42), a Takke ad3all, ciaepyomuil 32 ypas-
HenueM (20). IlonomeHNss MPOMBBONBHEIX BHELIHHX TeJ, MOTYIIUX BIMATL
Ha CHCTEMY, IPEATIONAraloTCs 3ReCh OAMHAKOBHIMHY JJIf BCeX CHCTeM ¥ MOCTOAH-~
BBIME BO BpeMeHH.
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OBITH OJHOBHAUHO M HE MOMSeT OHTb MHUMBIM WIM OTPUIATEdb-
HEIM MO A Kako#l (ase, M yciaoBme, BEIPAaXKaeMoe ypaBHEHUEM
{46), T. e.

BCEC .
g SPdpl...dq"=1. (89)
dasot
v YCIOBUA HCKIOYAIOT
P=c¢ . const.,
PaBHO KaK M
P =const.,
U3 CJy4aeB, MONJIEKALMX PACCMOTPEHHUIO.
Pacupesiesrenne, mpeAcTaBIsAEMOE BHIPAKEHUEM

n=1logP= 93,

(90)

win
$—e

P=e L (91)

rie ® u ¢ —mocronHHEle n O — IOTOMKATEIBHO, IOBUAUMOMY,
sIBIAeTCs HamGoIee IPOCTHIM MHICJINMBEIM CJydaeM, TaK KaK OHO
obmafaer TeM CBOWCTBOM, 9TO KOrfla cucTeMa COCTOMT W3 4HacTei
¢ OTHlebHEIMH DHEPrHAMH, 28KOH pacupefledenus mo ¢asam s
OT/lebHBIX dacTell o6gafaeT OAUHAKOBOI IIPWPOROIL — CBOICTBO,
KOTOpOe  4Pe3BHIYAMiHO  yIpOImAeT WCCIEJOBAHWE M KOTOpOe
ABJIAETCA OCHOBAHHEM MJIsI BeChbMa BW/KHHIX OTHOMeHmi K TepMmo-
Annamuke. [lemurens © (BeamumHa, oGrafiaomad OAWHAKOBOI
pasMepHOCTBIO €:) He YCIOMKHAeT Mela, a, Hao00poT, YIpomaer
ero, MOCKOJNbKY Hajuuume ero JejaeT pacopeflelleHne He3aBUCH-
MHM 0T ynorpeGiseMux efimHur. OTpruaTedbHE 3HAK Y & Tpe-
6yerca ycaosueM (89), Koropoe oIpeflesifieT TaKke i 3HaueHue ¢
AnA moboro MapHoro ©), a MMEHHO:

]
N4 ~ pCe

-
e 9= -»‘Se*’dpl...dq,,. (92)
¢asu
Koriia ancamfub cucTeM pacmpeflelleH Io (asaM OMMCAHHBIM
00pasoM, T. e, KOI/la IIOKA3aTelb BEePOATHOCTN ABJIAETCA JIMHeli-
HOll (yuruneil sHeprmw, ME OyAeM TOBOpPHTB, 9TO aHCaMO6Jb
KQHOHUUeCKU pacnpedener, 1 HAB0BEM JeluTedsb dHeprum O #ody-
JAeM pacipesieieHns.
JlonA KaHOHAYCCKN pacIpefleJleHHOro aHcaMOiasd, mexsamas
BHYTPM KaKMX-IuG0 33[1aHHEIX (DAasoBHX TIpaHWIl, IPECTABIAETCH
OTCIO/Ia KPATHHIM MHTErpajioM

S S;’?—edpl e dgn (93)
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B3ATHIM BHYTpH STHX TpaHmm. Ms MoMeM BHDasuTh TO IKe
camMoe, CKasaB, YTO HAN KpPATHH{ HMHTErpajl BHIpazkaeT BEPOAT-
ROCTh HAXOMJEHUA KAKON-IuC0 HeOnmpeReIeHHON cucTeMH aHCaMOJIs
(T. e. Taroif, 0 KOTOpOii MEl 3HAeM TOJIBKO, YTO OH& OTHOCHUTCSH
K aHcaM010) BHyTpM RAaHHLIX I'PIHAL.

Benuunma mparHoro udrerpaia Bmia (23) (kOTOPEI ME Ha-
spaut  (pasoBEHIM 00BEMOM), OIPAHAICHHOTO JHOCHMI 33JlaHHEIMI
¢dasaMm, He BaBECHT OT CHCTEeME KOODAUHAT, B KOTOpOdl OH
BHIULICIIAETCA. 10 ke caMoe JIOMAKHO OBTh CIPAEeJIMBEIM M IS
gpaTtHoro wHTerpaja (92), 4TO CTaHeT OUYEBLAHBIM, CCJIM Ml pa-
300beM HTOT WHTErpad Ha YacTH, CTOJNb MaJnle, YTOOH B KamsAoli
73 HUX IIOKA3aTeJbHHI MHOMKHTENIh MOMKHO GBIJIO CYHUTATL IOCTO-
4BHEIM. TakuM 06pasoM, sHauenme ¢ HE3aBHCUMO OT ymorpeol-
JIeHHOIl crcTeMEl KOODHUHAT.

OueBufiHo, uTO ¢ MOKHO OIpeReJIATh KaK SHepPruio, HAJIS
Kotopoit KoaPduuuent ¢$aszoBolt BEPOATHOCTH UMeeT 3SHAUEHHE,
paBuoe cfhmuune. ONHAKO, IIOCKOIBKY 9TOT KO(PQUIUeHT HMeeT
pasMepHOCTh, ODPATHY n-0#f ciéIeHu IIponsBefleHils DHEPIUM Ha
BpeMs *), oHeprud, 0003HAUCHHASA 4epea ¥, He 3ABHCAT OT BHOOPa
efvHAIl dHeprum U BpeMeHu. Ho ecam oTn eAuHUNH BHIOpAHE, TO
ompefiesicHue U COMlEPsKUT TY e CaMyK IIPOM3BOJBHYIO IIOCTOSH-
Hylo, 9T0 1 &, TaK 4YT0, XOTA MIA J060I0 BajlaHHOrO - Ciaydad
quCIleHHEIe 3HAaveHHA ¢ mam & GyAyT COBEePIIEHHO HeOIllpefelieH-
HBHIME, IOKA JJIs paccMarpuBacMoii CHCTCMH He (PMKCHPOBAaH HYJIb
DHEPrHUN, PasHOCTH U — & IpeficTaBiIAeT CO0Oi BIIONHE OIpefiesieH-
HOEe KOJINYeCTBO DHCPIUM, COBCPIICHHO HE3ABNCHMOE OT TOr0, Kak
MH BHOepeM HYyIbh 3HEPIHM.

OueBnjHO, YTO KAaHOHMYECKOe pacipeflelleHNe BIOJHE OIpe-
HeJleHO MOAYyJeM (paccMaTpMBaeMHIM KaK KOJWIeCTBO DHepIHm)
1 Tpupofioil paccMaTpuBaeMoil cucTeMH, n60 KorAa ypapuenne (92)
YAOBJIETBOPEHO, TO 3HAYeHme KpATHOro mHTerpana (93) me sasm-
caT 0T ymoTpeGIAEMHX efuHUN, W KOODAWHAT M OT HYJd, BH-
6paHHOrO AJIA SHEPTUHM CHCTEMHI.

PaccmaTpuBasg KAHOHMYECKOE paclpeflelieHWe, ME  BCerAa
6ymeM mpefmosiarath, 4to KpATHHI nHTerpal B (92) mMeer
KOHEUHYI0 BeJUIMHY, TAK KAaK B IIPOTUBHOM Ciydae KoOaddmummenrt
BePOATHOCTN MCUE33eT M BAKOH pACIHpefelICHAS CTAHOBUTCA MILIIO-
80pHHM. JTO MCKIKYaeT HEKOTOPHE CJyJaw, OfHAKO, OYEBUJHO,
He TaKpe, 4TOGH 9TO IOBJWAJO HA BHAYeHNe HAIMX pe3yJbTaTOR:
¢ TOUKM 3peHUA IPHMeHeHNMA WX K TepMojumHaMumke. Tax, Hampm-
Mep, HMCKIOUeHHHIME OKA3HBAIOTCA CJIy4ad, B HKOTOPHX CHCTEMA
uam 9acTH ee MOrYT OHTH paclipeflefieHH B HEOrDaHHIEHHOM
OpOCTpaHCTBe (MMM B IPOCTPAHCTBE, MMeIOmEM T'PAHUMNE, HO obra-
faomuM GeCKOHEYHEIM 0GHheMOM), B TO BpeMA KaK ee BSHeprus

*) Cm. raaBy 4, crp. 26.



I'ile IVe. RAHOHNYECKOE PACDPEOEJIEHNE ®A3 45

®CTAETCA  HUFKE OIPefleJICHHOTO KOHEYHOIO npefiesa. Toduno Tak
i@ UCKII0YanTcd MHOrMe CJIy9dy, B KOTOPHIX DHEPIHA MOKET
{{EOTPaHMYeHHO YOHBATH, HANPEMED, KOIZlA CHCTEMA COAEPIKAT
MaTepualibHble TOYKM, IPUTATLBAKINreca APYr K APYry obpaTHO
i[PONMOPOMOHANBHO KBafipary nx paccrosnnit. Caysan Matepuans-
HEIX TOYER, NPUTATHBAICLIWXCA APYr K Apyry o0paTHO IpOmop-
[{MOHAJIPHO PAaCCTOAHMAM MEEAY HEMH, JUIA ONHHX 3HavYeHnmit ©
MCKIOYAITCA, JJIA APYrEX ke Her. lccaelopanue 3TUX BOIPO-
COB JIyuyme OCYMECTBATh HA Y2CTHHIX cayuaax. J[aa memeit
05IPTO  WMCCHEefCBAHUA  JOCT2TOYHO IIPHHATH BO BHUMAaHHOE
OpeAToNoKeHne, HEeSBHO cofleprameecsi B gopmyae (92)%).
Monynbp © mMeer cpoiictpa, aHAJOrMYHEE CBOICTBAM TeMIIC-
paTyps B TepMoAuHaMuke. IlycTh cmecreMa A cIpefleieHa, Kak
TIpUHANTEKAMAA aHCAMOIO CHCTEM C M CTeIeHsMHN CBOGOMH, pac-
npefleleHHHX 10 gasaM ¢ Koa(PUIMEHTOM BEPOATHOCTH

e Y
a cuecreMa B,—RaK IIpHHAMJIeRAIAA ancaMOai0 cumereM © 7
cTeIleHAMH CBOOOALI, pacmpefeieHHHX mo (asaM ¢ xosddummue:-
TOM BEPOATHOCTH

Yp-ep

o
e 1

¥MMEOmUM TOT sie MOAyab. IlyeT™s ¢y, .vvy Gy Py -+ ) Pn—
— KOOPAWHATHE M UMOYILCH B A, @y, -« + 5 Qmany Pmazy =+ = s Pman —
— KOOPAIMHATH M MMIyiecH B B. Jlamee, MEH MO#eM paccMart-
puBath cucreMn A m B, xak o6pasyiomue BMecTe cmcreMy C,
uMewnnyp m--n cremeneil ¢cBo6OAHN I KOOPAHHATHL U MMIYJIbCH
€yy -y Qminy D1y +++ 5 Pmsn- DBepoATHOCTH TOTO, 49ro (hasa
cucreMu C, ompefleieHHO# TakaM 0GpasoM, HAXOMHTCA B Ipa-
HUIAX '
dpl; M | dl’m+m dQI’ R | dqm-m’

OUCBO/IHO, PpaBHA IIPOMSBEJEHHMIO BepOsTHOCTEHl HAXOMAEHNA
cncreM A m B Ram[o# B OTAEJBHOCTE B YKAaBaHHEIX Ipa-
HHULAX, T. €.

batbp-cs-cp

e 9 dp, ... dpa.ndg, ... dqp... . (9%

*) 3ameTuM, uTO 110700HLIE OTPAHMYEHN A CYLIeCTBYIOT ¥ B TEPMOUHAMUKE.
Yro6r Macca rasa MoOriia HaXOAUTHCA B TEPMOANHAMMYECKOM PaBHOBECHH,
Heo6xouMo, 4T00H! OHA GHITIA BAKIOYEHA B BaMKHYTOM o6peme. He Moker Grirh
TepMOAMHAMUYECKOT' 0 PABHOBECHA (KOHEYHOI) MacChl rasa B 6€CKOHETHOM I} 0~
crpancree. Hakoren, mpepcTaBieHme, uTO JBe NPHTATUBAIOMEECH YaCTHIIbE
€noco0HH IpHM Nepexope OT OAHOI KOE@Urypauwm (paccmaTpuBaeMmofi, Kok
BOBMO/KHAA) K IpYTroii mpousBecTy 6eCKOHEUHO 60abIyIo paboTy, XOTA ¥ COBep-
UIeHHO TMOHATHO B MaTeMaTH4eCKol opMyire, HO COBEPIIEHHO YYHO0 HALIIM
OCHIYHEIM IIpE[CTABIICHUAM O BelleCTBe.



46 Til. IV. RAHOHUYECKOE PACHTPENE/JIEHHE ®A3

Mur MoeM I09TOMY paccMarpmsaTh C KAk Heompe[eleHHYIO
cucTeMy AHCAMOIA, pacmpefleIeHHOro ¢ KodppuumeHToM BepOAT-
HOCTH

$atbp-(ea-ep)

e o , (95)

AHCAMGJIA, KOTOPHI MOMKHO OIpPeAeldTh, KAk 0GpasoBaHHEIT
UyTeM KOMOWHMPOBAHUA KAMAOH CHCTEMH IIepBOro amHcambOun
¢ Rampour cwucremoir Broporo. Ho, mocKomaery &4 +sp mpen-
¢TaBJAET c0oDO aHEprui0 Beeil cmcTeMbl, & Y4 u Yp — IOCTOAH-
Hele, TO KOI(PUIUEHT BEPOATHOCTA WUMEET PACCMATPUBAEMYI)
nama o6y QopMy, a aHcambab, K KOTOPOMY OH OTHOCHTCHA,
HAXORUTCHA B CTATUCTHIECKOM DABHOBECMM M KAHOHHYECKH pacIpe-
JleJIeH.

OTOT pPE3yIbTAT, ORHAKO, IIOCKOIBKY OH KacaercA CJaydaen
CTATHCTUIECKOTO PABHOBECHHA, JOCTATOUHO DeceofepsRaTeNeH, IIOTOM ¥
UTO MHICIEHHOE COefuHeHHe OTHEJIBHHX CUCTEM B OJRY CHCIEMY
e MOPOKAaeT HUKAKOr0 B3auMojelficTBud Memiy HEAMU, ¥ €CJUI
KOMOMHEpyeMEIe CHCTEMHl IpMHAJJIeHaT K aHCcaMOMAM, HAXOAA-
1UMCHA B CTATHCTMYECKOM DPABHOBECHM, TO CKAa3arbh, YTO aHCAMOJb,
©00pasoBaHHHI IyTeM TAKOr0 KOMOWHMPOBAHMNS, HAXOAUTCH B CTa-
TWCTAYECKOM pABHOBECHM, B3HAYAT IIOBTOPUTH CKA3aHHOE, TOIBKO
ppyrmMu ciaoBaMm. Jlomyotum, 4TO mpm oOpadopammm cacTeMEl C
Mbl BBOIMM HEKOTOpLIE CHJIbI, jelicTBymomme Me#ay A n B u uMel-
HHe CHIOBYI0 (QYHRIUMIO —e,p. OHeprng cucreMu C paBHA Ipn
2TOM ey +ept-e p, | chaMG.n»bu TAKNX CHCTEM, PACIpeeIeHHHI
¢ TIOTHOCTBIO, IIPOIOPIUOHAILHON

Pa— (95)

JOMHEH HAXOMUThCA B CTaTmcTHYecKoM pasHoBecun. CpaBHuBas
at0 ¢ wo3fdummuentoM BeposTHocTH (95) maa C, IpUBEICHHEIM
BLIOE, MBl YBHJHM, YTO €CIH IOJIOKUTh &4p (WM, TOYHee, mIepe-
MEHHYI0 YaCTh DTOr0 WIEHAa, KOI@ M pPAacCMATpUBAeM BCE BO3-
MOKHEIe KoH(purypamuu cucreM A m B) OeckoHedHo Maioit, TO
neifcrBrTenbHOE pacHpeseneHue mo ¢asam cucteMm C Gymer 6Gec-
KOHEYHO MaJI0 OTJIMYHKIM OT PACIHpENeNesus IPA CTaTHCTHYECKOM
POBHOBECHN, YTO PABHOCHIBHO YTBEDHJEHMIO, UTO DTO pacipere-
J10iMe UMBMeHseTCH OECKOHEYHO MAausio jaske B TeueHne Heompene-
sieHgo  oxroro BpeMenn *). Ilomoskenue Orpuro OB COBEPLIEHHO

*) HeoOX0IMMO OTMETHUTH, YTO HPUBEJIEHHOE BhILE YCIOBHE OTHOCHTETh-
$16 CHII, AEHCTBYIOIAX MEKLY PasiIMdYHHIMH CHCTEMaM#, BOOJHE AHAIOrHTHO
NCAOBHIO, KOTOPOE [OIHIHO BHIIOJHATECA B AHAJNOIMYHEIX CIYyYaAX B TEPMO-
anamuxe. Haubomee OpoCcTHIM IPUBHAKOM PABEICTBA TEMIEPATYP ABYX Tex
FRIALTCA TO; MTO OHH OCTAI0TCA B pABHOBECHH, Oy yun NpUBEIEHE B TENIOBOK
2inyTaKT. HemocpecTBenubIif TEMIOBON KOHTAKT. -1IpeAnoIaraer MOJeKyJIAp-
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oTuMaBmM, -ecim O A m B mpunajie:xann ancam0OiaM, o6iagaio-
WM PaBITUYHEIMYU MOAYIAMH, cKaxeM, 8, m Op. HKooddmmmenr

BepoATHOCTH aaA C Gur Oul TOTjiA PaBeH :
' $1-¢4 5 ' : -
R 7

(4 ’

4T0 Aaske MPHOJAMEHHO He IPOIOPLHEOHAIBHO KaKOMY-IMOO BHpa-
swemno Bafa (96). '
Ilpemnae veM IPORONKATH MCCJENOBAHUE pACIIpefeeHud 110
{asaM, HABBAHHOI'O HAMY KAHOHWIECKHEM, MHTEPECHO OyAeT BHACHATH,
ABIAIOTCA JIA OIKCAHHEIE. BHIIE CBOMCTLA 110 OTHOIIEHWIO K CTa-
THCTUIECKOMY PABHOBECHIO XapAKTEPHEIMA TOJIBKO MJA Hero uix
7#@ BOSMOMKHH ¥ [Jpyrme pacmpefeleHus ¢ AHAJOrMYHEIMHA CBOH-
CTBAMH. v :
Ilycts " m v’ —moKasaresu BEPOATHOCTH [JA ABYX HeE3auu-
CHMEIX aHcaMOJeil, KakAHNE #n3 KOTOPHX HAXOAUTCA B CTATHACTH-
yecKoM papHoBecmu. Torpa 7’7" OyAer mokasareseM amcaMOas,
HOJIYdaloI[er 0CA IIyTeM KOMOMHMPOBAHWA KON K3 CHCTEM Iep-
BOTO aHCAMBJTA ¢ Kark[ol N3 CHCTEM BTOPOr0. JTOT TpeTnit aHcaMOab,
OYEeBHHO, TaKM#ie OYyAeT HAXOANTHCA B CTATHCTHYECKOM paBHO-
Becun, u Qasosasg QYHRIHEA %’ - %’ AOIMHA ABIATHCA MOCTOAHHOM
npwkeHnda. Kcim Temepbh K KoMOMHHMpOBAaHHBIM CHCTEMaM IIPHIA-
raloTc OECKOHEYHO MAajhe CHJIEH, 2 v -7’ LIl Kakag-HmOyab
6eCKOHEYHO MaJI0 OTINYANMAACH OT Hee PYHKIMA OCTaeTCH BCE Ke
IIOCTOAHHOM JBWHEHNS, TO O0BSACHEHHE STOI0 NOJHHO BAKII0YATHCH
B ODUPOAE IPINIOMKEHHHX CWJI WJW, ecid JelicTREe IIOCJIeHEX He
MOJIHOCTBI0 OHpeAesIeH0, B YCJHOBHAX, KOTOPHM OHH IONYUHEHEHI.
'TaK, B TOABKO YTO PACCMOTPEHEOM ciIydae v’ -+ 7" ABIACTCA PyHK-
et DHepruMm KOMORHUDOB3HHOM CHCTEMBI, M IPUJIOMEHHEE . GECKO-
HEYHO MaJEe CIJIH IOfYMHEHH BaKOHY COXpPaHeHNs dHEePrUH.
JipyruM ecTeCTBeHHHM JIONyMIEHUeM OTHOCHTEIbHO MpPUIIOsKeH-
HHX cuil GyfeT IONOKHATh MX TAKEMH, 4TOOH OHHM HE BIRAJNHA Ha
MOMEHT HMITYJbca KOMGHHMpOBaHHOH cmereMsl. UrTo0bl momydmrs
¢iTydalf, B KOTOPOM MOMEHT MMIIYJIbCAQ KOMGUHMPOBAHHOMN CHCTEMLL
ABJAETCA TOCTOAHHOM [BWKEHHWA, MH MoMeM BooOpasuTh cebe
copepAamuecss B ABYX KOHIEHTPHYECKHX ciepmiecxknX 00OMOUKax
MaTepmajbHEIE YACTHIH, IIPOHMKHOBEHHIO KOTOPHIX 9Yepe3 MOBEPX-

uLle CHIH, felicTBylomMe Meskay Teidamu. Ho KpuTepuil OKaKeTCA HENPHIO;-
11LIM, €CJIIM 9HEpTHell STUX CHII Hellb3A NpeHelpeyb B CPABHEHUN C IPYTUMHI BHI: -
mu dHeprmu Teia.Tak, eCaM 9HepreTMUeCKoe B3AMMOfeiCTBIe MEKIY TeJaMu -
XHMHYECKOTr'0 THIA MIM eCIM YHCIOM YaCTHI[, IOABEPHEHHbIX BIUAHMIO CH.I.
AeMCTBYIOIMX MeLY TEIaMH, Helb3s IPeHeGpeun B CPABHEHUN C OOIMM YK« -
J0M. YACTHI] (HAIIpEMeEp, eCIM Tejia MMeloT GopMy UpesBHYANHO TOHKMX ILia-
CTHH), TO COIPMKOCHOBEHNE TeJC ONMHAKOBOI TeMIepaTypoll MoKer BHSBaTL
SaMeTHOe TEILIOBOE BOBMYIIeHHe H, TaKAM o0pascoM, y:He He JdeT HAMeHE GO
KPHTOPHA pPaBEeHCTBA TeMIepaTypHl. ‘ ) ’ '
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HOCTH 000JI0YEK HpPeIATCTBYeT OTTAJKWBAHVE, NelicTByIOmee Boerga
10 HANPABIEHUIO, NIPOXOAAMEMy depes oOmuit meHTp 060I0YekK.
Torpa, ecnm Mempay gacTunams, HAXOAADUMUCA B PABINYHEIX
oNOJIOYKAX, OTCYTCTBYIOT CHJIH B3auMOMACHCTBAA, TO IOCTOSHHOL
NBUKEHNA COBOKYIIHOCTH 4aCcTAL, BAKIIOUEHHO B KaKLol o6orouxke,
AIBIAETCSA, IOMHMO 9HEPruy, MOMEHT NMIYJIbCA OTHOCHTEIBHO
TpPeX IPOXOAAMMX dYepe3 IeHTP Oceil.

ITpencraBum ceGe Temeps aHCaMOIb, OOpPABOBAHHHIE IyTeM
pacmpejesieHusi 1m0 ()asaM CHCTEMH 9YACTHL, HAXOIAMIUXCH B OJHOI
000JI09Ke, COOTBCTCTBEHHO IIOKA3ATENI0 BEPOATHOCTH

v,

A—gtgtot g (98)
rae e 0603HAYAET 9HEPIHIO0 CHCTEMHL M ®,, ®, ®,— TPH MOMEHTa
IIMIIyIbCA 9TOH Ke CUCTEMH, & J[Apyrae OYKBH 0003HAYa0OT
moctoguHbe. IlogoOHEM ke oOpasoM mpercraBmM cebe BTOpOI
aHcaM0iab, 06pasoBaHHHI myTeM pacmpeselleHas mo ()as3aM CHCTEME
13 vacTud, BaKIIOYEeHHHX B JAPYroif 000I09KEe, COOTBETCTBEHHO
TIOKAaB3aTeJI0

o +(,=+9 , (99)

rge 6YKBH HMeOT TOT e CoMHCI m O, 2, Q, Q, obGmagaior
TEME jKe BSHAYEHMAMH, UTO0 W B IpefHpymeit gopmyne. Hesmperi
"3 9THX JBYX aHcaMhieit, o4eBUAHO, OyAeT HAXONWUTHCA B C1la-
THCTAYECKOM pPAaBHOBECHM, TAK 7Ke KaK W aHCAMOIb M3 KOMOHHH-
POBAHHBIX CHCTEM, ITOJIYYAIOM[XCSA TIyTeM KOMOMHUPOBAHAA Kaskn 0l
CHCTEMBI IIEPBOr0 aHcaMOIA ¢ Kamgoli cmcTeMoit BTOporo. Jlas
9TOr0 TPEThEro AHCAMOJIA IMOKABaTeNeM BepPOATHOCTH Oyrer

Attt oy B (100)

rpe 4eTHpe uUnCJaWTeNsA IPefcTaBIAT coboit ¢gasoBue (yHKnuH,
ABJIAIOMUECH IOCTOAHHHEIM JBUKEHNA A ROM6anponaHHHx cu-
cTEM.

Ecan Temeps Mu [06aBUM B KUKLOM M3 CHCTEM BTOT0 TPETHETO
AHCAOMONA OeCKOHETHO Majlble KOHCePBATUBHEIE CHIL IIPHTAMKEHUS
I OTTAIKMABAHUA ME)KIY YACTUIAMM, 33KIIOYEHHHIMU B PAaBHHIX
000II09Kax, —CUIEl, OIpefelIieMHe OXHAM H TEeM Ke BAKOHOM
XA BceX cuereM, TO TOorga (QyHEROE o, + o, w, +o, 1 0, + o0,
OCTAHYTCH IHOCTOSHHEIMT ABIGRCHUS, U KaKas- o’ (pymcmm Bec-
KOHEYHO MajI0 OTJINYAoMAfAcA OT &, ¢, TarKe GyfeT MOCTOAHHOI
nemweHnsa. Jlocturouno Oviiro OB TODTOMY 6ECKOHEYHO MAJIOTO
n3MeHEeHusA B (Da30BOM pACIPEJleJICHAN AaHCAMOJA KOMOMHUPOBAH-
HHX CHCTEM [JIf TOr0, YTOOH IIOIYIMJICA CIYIall CTATHCTHIECKOI'>
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pPaBHOBeCUA. OTH CBOMCTBA BIIOJIHE AHAJOIMYHH CBOHCTBAM KaHO-
HU9eCKNX aHcaMbaei *).

Ecan coornomenma Memay CuIaME O KOODJMHATAMH MOTYT
OBITB  BHIpAMEHHl JIMHeWHHMU YD3BHEHUAMH, TO CYMIECTBYIOT
«HOPMAJIbHEIE) THIMH KOJXeOGaHuil, COCTABJICHHHIM N3 KOTOPHX MOKHO
TIOJIOMNTH JIEHiCTBUTEIbHOE JABWKEHNE, W IIOJHAS SHEPIHUSA MOMKeT
OHTh pasieleHa Ha 9YacTd, COOTBEICTBYWINNE [0 OTHEILHOCTI
KONe02HUAM BTUX PABIWIHHEX THAIOB. OTU IAPIASJIBHBIE DHEPLUN
JIONMKHEL ABJIATHCA IIOCTOAHHBIMHU JBWKEHNA, U €CJIH KaKag-Iu00
fI0f00HAsA CcUCTEMa PacIpejeleHd B COOTBEICTBAN ¢ IOKABATENCM,
FABIAIMMUAMCS OPOM3BOJIbHOK (yHKNuell IapmuadbHHX BHEpruii,
T0 aHcaMbiap OyfeT HAXONUTHCH B CTATHCTHIECKOM PABHOBECHH.
Ilycrs mokasarenmsp sisigercAa JmHeHHOH QyHrOMell mapmuasIbHEIX
DHEprmii, CraxieM, BHJA

%1 S
6 T e (101)
Tlono:RuM TaK:Ke, 94TO UMEETCH eI[e BTOPOH aHcaMO:.Ib, 00PA3OBAH-
HBEIA 13 CcHCTEM, B KOTOPEHIX CHJIEl ABIATCA JAHEMHBEIMH (PyHK-
TUAME KOOPAHHAT M KOTOpHE paclpeflerxeHsl IO (asaM COOTBeT-
CTBEHHO IIOKAa3aTenrl0, ABIALMEMycda muHefinofi (yHxmmeir map-
TUAJIbHHX 9HePIruil, OTHOCAIUXCA K HOPMAJIbHEIM TUIIAM KOJIeOaHmiA,
CKaMeM, BUAA
LN S (102)

—W —("):n' N

Tax xak ofa aHcaMOIA HAXOMATCH B CTATHUCTHYECKOM PABHOBECHH,
TO ® aHcaMmO0Ib, 00DABOBAHHEIA IyreM KOMOWHMPOBAHHMA KajLAoi
CHCTEMHl IIePBOrO AaHIaMOJIA C KaKAOHR cHCTeMO# BTOPOrO, Tawkske
OyAer HAXOAWTHCA B CTATHCTHUECKOM paBHOBecun. Ero pacmpe-
Hemeane 1o $asam OyAer IpeAcTABIATHCA HOKA3ATENEM

’ e Sn ey srln
Ad A —gh— o — = (103)

7 mapnuaJbHBe DHEPTWM, NPEACTABJIEHHHE YHCIATENAMH B BTOMH
fopmyae, OYRYT TOCTOAHHEME JBIKEHAS KOMONHMPOBAHHHIX
cmeTeM, ofpasylommux Tpermii aHCaMOIb.

Ecan reneps ME 0pnIoHuM K 9TUM KOMOMHIDOBAHHEIM CHCTEMaM
‘0ECKOHEYHO MAJIHE CHJIH, AeficTRYIOMMEe MeHAY CHCTEMaMB-KOMIIO-

*) B npunBOMMMEIX BHIIIE MOKA3aTEIAX WIEH, COMe prRalliil 9HEPTHIO, HEeJ -
3f1 OMYCTUTh, TAK Kak 0e3 3TOro WieHa YCIOBHIO, BHDAaMKEHHOMY YpaBHe-
HueM (89), HEBO3MOMHO YNOBIETBOPHUTE.

HcciemoBanmne BHILEONMCAHHOIO CIydas CTATACTAYECKOrO PaBHOBECH S
MOMET CIYUTh OCHOBaHMEM JJIA TEOPUH TePMOJAMHAMHUUYECKOr0 PaBHOBECHII
BPaLIAJOIUXCA TeJ—IIPeIMET, KOTOPHIit GblI ncciexoBaH MaKCBeJJIOM B MeMY -
ape «On Boltzmann’s Theorem on the average Distribution of Energy in
a System of material Pointss, Cambr. Phil. Trans., XII, p. 547 (1878)..
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HEHTaMHM M DOAYUHEHHEE TeM e OOmUM 3aKOHAM, KOTOPHIM TOJ-
YMHEHH YyKe NMEI[Hecs: CUJH, T. €. KOHCePBATUBHHE U ABIAI-
uecHd JUHeWHHMN §YHKIOUAMN KOOPAMHAT, TO Mbl HOIYIUM 7 -+m
THAHOB HOPMAJBHEIX KoJdeOGaHWii W n --m IapOuaJbHHX DHEPruii,
IPEICTABIAIINX ¢000ii HE3aBHCUMEIC MOCTOAHHHE [BHMKEHHS.
Ecan Bce mepsoHauaiabHBiE 72 -+m HOPMAIBHHX THIOB KoJeOaHmit
06J1a{al0T PAa3INYHEIMA NEePHOJaMH, TO HOBHE THOE HOPMAJIBHBIX
KoaebaHnii aumb 06CKOHEYHO MaJ0 OTIHYAIOTCA OT CTAPHX B HOBHE
NapnuaibHEeE SHEPIHHM, SABJAINUECH -IOCTOAHHHIME [[BUKEHHS,
Oynyr npubianmanTeapHO TeMu jKe (a30BHMHM (YHKOUAMH, 4UTO
u crapsie. Taxum o6pasom, ¢asosoe pacnpefelNeHue B aHcam0iIe
KOMOMHUPOBAHHEIX CHCTEM IIOGJIe BBEJIeHNS YKA3aHHEIX 0ECKOHEUHO
MaJHX CHJI JUIIL GECKOHEYHO MAaJIO OTINYAETCA OT pacHpe/eleHusE
npu CTATHCTHYECKOM DPaBHOBECHH.

~ TomoseHue He Tar IPOCTO, KOTAA HEKOTOPLIE M3 HOPMAJBHEIX
TUIOB [BHKEHUA UMEIOT OfiMH M TOT ke mepmoi. B aToM ciryuae
pBeficHMe GEeCKOHEUHO MAJEIX CHJI MOMKET IOJHOCTHI0 WN3MEHUTH
HOPMAJBHEE THNH ABmseHus. OIHAKO, CYMMa HaPIUATLHHX DHEP-
Ui IA BceX INePBOHAYATBHHIX THIOB KoJeOaHmit, 00JIama0ommx
TeM NN MHHM OUHAKOBHM IepPHOxoM, Gyaer mouT TOKIECTBeHHS
(rax $yHKOEA (asH, T. €. KOODAMHAT M NMIYIbCOB) CyMMe Iap-
NUaJILHEIX DHEPramii AJiA HOPMAJIBHEIX TUIOB KoJe0aHmil, nMeomux
POT jKe ¢AMBIT WIU [IOYTH TOT i€ caMblil mepuop mocje fobapieyns
HOBHX cuia. Ecau mosToMy naprnuajipHble SHEPruM B IOK23aTeNaX
pepseix nByx aHcamOumeii (101) m (102), coormercTBylOmue TRIAM
KoaIe0aHuil, MMEIONUX OAMHAKOBLIL Nepuoj, NMEIT OfMH ! TOT ke
JeJuTe s, TO TO 7Ke caMoe Oy/ieT HMeTh MecTo U iia noxasareds (103)
aHcaMbaAa 13 KOMOMHUDOBAHNUHYX CHCTEM W NpEACTaBIAEMOE MM
pacupepesicHne Oymer JMIIb OeCKOHEYHO MAaJ0 OTJINYATBCA OF
pacnpeneseHns:, KOTOpoe OCTAJN0ch OB B CTATHCTHYECKOM PAaBHO-
BECHMH 1 TIOCJIC BBEIEHMA HOBHIX cma™®).

To ke camoe ocrajoch Ob clHpaBejAMBHIM H B TGM ciyuae,
cvdn OB B IOKA3aTEAX KAMIOI0 N3 NEePBOHAYAILHEIX aHcamOuei
MBL  TOJCTABMJIM BMECTO YJEHA NIH YJICHOB, COOTBETCTBYIONINX.
KAROMY-M00 M3 1ICPUOOB, OTCYTCTBYIONWX B APYroM aHcamOie,
1100y10 QYHRIMIO COOTBETCTBYIOIIET HTOMY NEPHUOAY IOJHON BHEP-
I'IM, DOBEPIKEHHYI0 ML 00meMy OrPDaHAYeHNI0, BHPAKAEMOMY
ypasuennem (89). Ho wrodsl ancam0ap KOMOMHHDOBAHHEIX CHCTEM
(¢ no0aBieGHHBIMI CINIAMM) BCerfa OCTABAJICA NPUOIMHKEHHO
B CTATHCTHYGCKOM PABHOBECHMH, HeoOXOAWMO, YTOOHI TIOKA3aTeIIn
uepBoHAYadbHEX aucaMOmell SABIATHCH JANHEITHEMM §yHRIMAMI

*) HNHTepecHo CpaBHUTHL NPUBEICHHblE Bhille COOTHOLIEHUA C 3aAKOHAMM,
VOPaBIAIOMUME 00MEeHOM DHEPTHH MKy TelaMH IIOCPefiCTBOM HMBIYYEHUH,.
XOTs ABJEHMA N3IYUCHNA MOTHOCTHIO BEIXOAAT 3a Ipefess HacToAweR pado-
THl, IPeAMeT UCCIeJIOBAHNA KQTOPOI OTPAHIYEH CHCTeMAMH ¢ KOHEYHEIM YACIOM
creneneit cso6Gokl.
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WAPNUAJIBLHEIX OHEPIHil, COOTBETCTBYIOUMX KOJeGaHHAM C NCPHO-
Jame, obmuMn o0omM aHcaMmOaAM, M YTOOH KOSQPUIIMEHTE TAKHAX
FAPOHEAJTLHHIX SHEPTHil ORI OAMHAKOBEIME B 000NX II0KA3aTeIAX ¥),

CpoiicTBa KaHOHMYECKH pacupejeldeHHLHX aHcambmaeit cucrem
110 OTHOLIEHWIO K PABHOBECHI0 HOBEIX aHcamOueli, KOTOpHE MOrYE
OBITH 00PAa30BAHEL IYTeM KOMOHMHUPOBAHNA KAHKAOK CUCTEMBE OHOT'0
aHcaMOiIa ¢ RaKHOIl cmeTeMoit Jpyroro, He ABIAIOTCH, TAKNAM
©06pa3oM, XapaKTEPHEIMH TOJBKO [JIA HUX, HIOCKOIBKY aHAIOTAYHEIC
«CBOMCTBA MOT'YT OPUHAJIERATh U MHOIMM APYTUM PacrpejeaeHnaM
XPHU CHENHANBHEX OTDAHUICHUAX B OTHOUIEHHU PACCMATPABAEMEIX
cucteM H cud. OfHAKO, KAHOHMYECKOE DacmpejiesieHne, 0YeBUAHO,
#BIAeTCsT HamboOJee IPOCTHIM CJIydaeM STOr0 BHAA, A HMEHHO,
©JIydaeM, IS KOTOPOTO ONMCGAHHBIC COOTHOLIEHHA CIIPAaBe;JINBH
TPU HAUMEHBIINX OI'PAHUYEHUAX.

BosBpamasch K ciayda KAHOHHYECKOTO paclpefeseHus, Mo
HaiifleM AajbHeilmne AHAJIOTUN ¢ TePMONMHAMITYECKUMU CUCTEMAaMH,
TWPEANONOKIUB, Kak B MpefhAyuleit TIaBc **), 410 MOTEHNUAIBHAA
DHEPTHA &, 3AaBHCHT He TOJBKO OT KOODAUWHAT §,, ..., gy OIpeJe-
JAOWEX KOHQUTYPAaLUio CHCTEMB!, HO TaKAe OT HEKOTOPHX KOOp-
JnHAT @y, @,, ... TeJ, KOTODHIC ME HA30BEM GHEWHUMI, PABYMAS
IO/, 9THM IPOCTO, UTO OHU He JMOJAKHEL PACCMATPHBATHCA KaK
QacTH Hameil cHCTCMBI, XOTA C¢Wiel, JeHCTBYOIIUE HAa CUCTeMY,
BaBHCAT OT nx mogoskenuit. Cuast, JelicTByOmue HA BTH BHOIIHHC
"Tea €O GTOPOHBL CHCTEMBI, OYAYT IPENICTARICHBI BHIPAKEHMIAMI

_ P %y
da,’ day
TOrfa KaK
934 924

Toq’ " T oy,
MIpECTABIAIT BCe CIIHI, JAelCTBYIOW[ue HA TCIA CUCTCMEI, KAk T¢,
HKOTOpHE 3ABHCAT OT IOJIO:KeRUNl BHEINHHX TeI, Tak U Te, KOTOpHC
BaBUCAT TOIBKO OT Koumpnrypaqum camoil cuctemsr. Ilpm sToM
TPEIIONIaraeTCs, 4TO 2, 3ABUCUT TOJBKO OT ¢y, -« ) Gy Pus + -+ » Prs
T. €., ApyrUMH CJeBAMI, YTO KUHeTHYeCKAasd oHEePI'HA Teld, Ha3BaH-
#MBIX HAMH BHEMIHHMU, HE COCTABIAET YACTH KHHETHYRCKOIl DHEPIH
cucteMsl, Orciofla caefyer, 4TO MBI MO}KEM HATICATh
dz - dz,
da,  da,
*) HaaomeHHoe MOsKeT ObITh, BEPOATHO, OCTATOMHO XOPOII0 HILIIOCTPH -
pOBAHO NPOCTHIM CIyyaeM, Korjga n=1 B raupgol cucreme. Ecau mepuomm
JuiA o6enx CHCTeM PasiMyHBl, OHII MOTYT OHThL pacHpesedeHsl COOTBETCTBEHHO
mo0uM GYyHRUMAM DHEPTHil; HO eCM JTU MepUOAbl OTUHAKOBE, TO A TOrO,
uToGB KOMOMHUPOBAHHEI AHCAMOIMD C 00aBOYHBIMU CHIIAMU MOl HAXORUTHCH
B CTATHCTHYECKOM PABHOBECHH, 00e CHCTeMBI TOTHHE OBITh PACTPE e IeHB KAHO-
HUYECKN C OAMHAKOBEIM MONY:IeM.
**) CM. B ocofennoctu raany I, crp. 18,

= -—x’ll, . (102)
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XOTA JJx TPOM3BOMEHIX II0 BHYTPEHHAM KOOPAWHATAM IIORO0HOE
ypaBHenne He OyldeT mMerhb Mecia

Mun GymeM Bcerfja IpefmoJaraTh, 9YTO STH BHENIHHE KOOPAM-
HATH KMEIOT OfHM M Te j{e SHAUEHHA JIJA BCEX CHUC1EM JKGOro
ancamfis. B ciyvae KaHOHUYECKOTO DPACIpefieleHrdA, T. €. KOrfa
NOKa3aTeJh BEpOATHOCTH (ase ABJIAETCA J¥HeUHOH QyHKOUel
9HEPrAH, OYEBMJHO, YTO pACIpefell(HWC JAOJMHO BaBHCETh OT
8HAYEHNI BHEIMIHAX KOOPAUHAT, IOCKOJIBKY OT HIX 33aBHCAT SHEPIUs.
B ypaBuennn

e|-e-

- BCeC -i'
e =S...Se ®dp,...dg, (105}

¢a3n

Ip;m OOMOIM KOTOPOI'0 MOMKHO OmpeNeNdaTh ¢, BHeITHNE KOOPIH-
HaTH d;, d,, ..., HEABHO COJlepwamuecs B €, PaBHO Kak O,
paccMaTpHBaOTCA KAK NOCTOAHHEIE IIPM YKA3AaHHHX MHTEIPEPO-~
BaHUAX, YpaBHeHMe IOKa3HBaeT, 4To0 Y ABiIAeTcsa (yHKNuel oTHX
HOCTOAHHKLX. KEcam MH npeficraBuM cede MX BHAYEHUS H3M' HCH-
HEIME 7 aHcaM0iab pacHpefeeHHHIM KAaHOHRYECKN M0 WX HOBHM

8HageHAAM, T0, fudepeHnUpya ypaBHEHHe, ME IOJydInM
-4 1 ) 1 > -
¢ © <--—e—dq)-|-e,d6>=é—2d8 SS e © dp,...dgya—

¢asu
BCE

€
1 de "o
—-é-dalg...gt—;a:e dpl'-'dQn_'
$asu
BCE

€
_%dazg...ga"ie “dp,...dg— ..., (106)

$ase

Al

muaE, ymEOo:kan Ha Be® m momaras
ds ds

aal 17 6dg 2 *
HOIyInM
BCE -0
__da?+%d9=£-deg...g ee ¥ dp,...dg,+

dasm
BCce - $-e

-[-da,S...S Ale—"—dpl...dqn-i-
¢asH (la

Bce . $-s
+da,S...SA,e“ dp,...dga+ ... (107)

dasu
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Ho cpemnee mo amcamGmio sHadeHne KakoH-mG0 BEIMIMHLE
(cpensue MB GyleM Boofuie 0003HAYATH IOPMBOHTAJLHON gepToil.
HaJl CMMBOJIOM 9TOH BeJu'UHLI) OHPeACHACTCA ypaBHEHHEM

Bee $-¢
~ 6

u= S K ue © dp,---dgp,. (103}

¢asgul *

CpaBruBasA ¢ IpefBAYMUAM ypaBHCHUEM, MH IOJIydaeM

.

d¢=%de—%d&—1dg—ﬁﬂwrw-~ (109}
Naw, Tak Kak
Yoty (110)
H o
S L @i
TO _ - .
dy)=1d0— A, da,— A, da, - - - (12
Nanee, mockoasry (111) maer
dy— de =08 dn+1do, (113y
MH TI0JIy9aeM TaKKe
de:=—0Odn—A4,da, — A,da,— - - (114}

910 ypaBHeHue, ecam npeHeOpedr BHAKOM YCPERHEHHA, TOH[c-
¢TBEHHO IO (hopMe ¢ TepMOAMHAMHUUECKHM ypaBHEHUEM

dn=d5+A1da,+TAz dag+ ...

(115)

2

de=Tdn—A,da,— A, da,— ..., (116)

BHpPHAIOLWM COOTHOIIGHKE MeMjy dHeprumeldl, Temmeparypoi
1l BHTpOImMed TeNa, HAXOAAINETOCA B TEPMOAVHAMUYECKOM PaBHO-
BeCH, W CHJIaMy, C KOTOFPHMA OHO BosfelictByeT Ha BHeINHLE
TeJIa — COOTHOIIEHNE, ABIAKIIEECA MATeMAaTHUeCkNM BBHIPAKEHHCM
BTOPOr0 BaKOHA TePMOFZHAMMKH JyIA OOfaIZMHX IILOLECCOB.
Moayanb B CTaTHCTUYECKOM YPaBHEHHMH COOTBEICTBYET TemIepaType
B TepMOAFHAMAYECKOM YDaBHeHLH, a CpeflHkll LOKasaTelb Befo-
ATHOCTA € 06LAMHBIM SHAKOM COOTBeTcTBYeT sHTpormmu. Ho B Tep-
MOJIMHAMPYECKOM Y[aBHEHMN BSHTPONLA v ABIACTCA BeJMURHOM,
ompeflelicHHOM JYIIb CaMUM YPaBHEHUEM I ONpEAeJeHHOH HemoJ-
HOCTHIO, TAK KAK ypaBEeHue ompefieiser jarmb ee Axdepenmuar,
a TOCTOAHHAA MHTErpmpOBAHMA ocTaerTcA mpomseoasrol. G Apyrod
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CTOPOHH, B CTATACTUYECKOM YpaBHEHNW 7 OIpPEeleHO IIOJIHOCTHIO
KAK cpefiHee N0 KAHOHMYECKOMY QHCAaMOJIO CACTEM BHAYEHHE
aorapndma koaddunuenra $asoBoil BepOATHOCTH.

Mu moweM mosTomMy cpasHuTh ypasHenme (112) ¢ Tepmonuna-
MUYeCKMM ypaBHEHUEM

o= —ndl — A, da,— A, da,— . .., (117)

B KOTOpOM ¢ mpepcrasifeT coboii ¢yHKIMIO, HOJIYd4aIOMYIOCA
B Pe3yJbTaTe BHYUTAHUA W3 dHEPIRU NPOM3BEAEHUsA TeMIepPaTypH
1 HHTPOIHNM.

Hacroapko fanexo uianm B KaKOM CMEBICJIe aHAJIOTUA TPeX ypas-
HeHmil mpefcTaBisAeT coboil J0Ka3aTeJbCTBA TEPMOJAMHAMNUECKAX
VpaBHeHMI NIX AaeT BO3SMOKHOCTH BRIBECTH KaKkne-JIn00 3aKI0YeHAs
O MOBe[leHUH MATePHAJILHEIX CHCTEeM, KaK OHO OHMMCEIBAeTCH Teope-
MaMH TePMOAWHAMUKH, MABJIAETCHA BOMPOCOM, OTBET HA KOTOPHIA
MBI OTJIOMKMM JIO TeX IOpP, NOKA He NpoBefeM janbHeiinee mccle-
J0BaHMe CBOMCTB aHCaMOJA cHMcTeM, pacmpefeseHHOro mo §asaMm
B COOTBETCTBHM ¢ PACCMOTDEHHEIM 33aKOHOM. AHAJOruy, KOTODPHIC
Mbl OTMETHUJIH, II0 MeHbIIeii Mepe [aloT MOBOA K TAKOMY HCCJIENO-
BAHMUIO, KOTOPOE eCTeCTBEHHO HAYAaTh C OIpeNes]eHHMA CPefHMX IO
aHcaMOi0 3HAa4YeHMiI Hanm0ojee BaKHBIX BEJMYNH, OTHOCSHIMUXCA
K CHCTEeMaM W K PacupeieleHuio aHCaMOJIA 110 Pa3IYHEM SHAYCHUAM
ATUX BEINYHH.



TJJABA V

CPEMHHUE BEJHYHHBI I KAHOHHYECKOI'0
AHCAMBJIA CHCTEM

B mpocToM, HO BasKHOM ciIydae CUCTCMBI, COCTOALIEl M3 MaTe-
PUAJIBHEIX TOYEK, yHOTpe6IaAs IpPAMOYrOJNbHEE KOOPAMHATHI, Mbl
oomyunmM Aas IpomsBefieHnA AudepeHunanoB KOOPANHAT

dx,dy, dz, - - - dz, dy, dz,
n Aasa npon3selenns AuddepeHIIaNIoB MMIIYIbCOB
m,dz,m dy m, dz, - mydzym,dy,m,dz,.

IlpousBefienue 5TUX BHIpAMKEHU, MpeficTaBiALlee COGOH dIeMeHTh
($aB0BOr0 IPOCTPAHCTBA, MOMCHO KPATKO 3amEcarh B RUAe

m,dz, ... m,dz,dz, ... dz,;
TOrfla MHTEerpad
S Se” m,dz, ... mydz,dx, ... dz, (118)

HpeACcTaBIAeT BEPOATIOCTh HAXGMKAEHUA IPOUSBOJIBHO BHIGPAHHOMR
U3 KaHOHMYECKW pacIpefleIeHHOI0 aHCAMOJA CHCTEMH B KaKHMX-
au60 3aflaHHEX (A30BHX I'PAHANAX.

B stoM cayuae

cme g m it (119)
H
$-e §-gg myx? m, z'.";
68 =¢ @ ¢ 8 ¢ %6 (120,

Ilorenumaibnas sHEPrus s, He 3aBHCAT OT CKOPOCTei, H ecJu
mpefiesisl MHTErPAPOBAaHAA [0 KOOPAAHATAM HESAaBUCHMH OT CHKOPO-
oTeit M mpefleshl HECKOJABKHX pPAa3JUYHEX CKOPOCTEdl He BaBHCHT
Kak Apyr oT Apyra, TaKk M OT KOOpAHMHAT, KPATHHHA NHTErpa:
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MosKeT OHITH IIpe/ICTaBJIEH NPOUSEEAEHNEeM HMHTErpaJioB

J 2
lf—eg TS

S Se—*’_dxl...dz,,ge—”‘? m, dz, ...

22
My 2y

Se' % mydz,  (121)

JTO IIOKABHIBACT, 9YTO BEPOATHOCTH TOro0, 4T0 KOHPUrypanms
HAXOQUTCA B KAaKMX-1rG0 8aJaHHHX TIpaHWIAX, He 3aBUCAT OT
CKOPOCTEH M YTO BEPOATHOCTH TOrO, UTO KAKAA-JIAG0 KOMIIOHEHTA
CKOPOCTY JIEMHT MeHJy KAKUMU-Iu60 3afaHHHMA IpeflenaMd,
HesaBUCHMA OT APYy!WX KOMIIOHEHT CKOpPOCTM M OT KoHQuUrypaiud.

Tax Kax
o _msi .
S e 2 m, dy, =1/ 2xm,0 (122)
i
I S
{ 3 mate” 2 m,dz,= Y 4 mee, (123)

TO CpefHee 3HA4YEHUEe TOM YacTU KUHETUIECKOM 9Heprmu, KOropas
COOTBETCTBYeT CHKOPOCTH  Z,, BEIpA:KaeMOe OTHONIEHUEM ITUX HHTE-

1
rpajios, paBHO -, 8. JTo CIpaBe[IMBO HesABHCEMO OT TOTO,

OepercAa Mm cpeflHee JAJA BCero aHcaMOiusg, wim sKe JMad Karoii-
-0 cIlennaxbHol KORQUrypanud, Gepercsa I OHO Ge30 THOCUTEIBHO
K JIpYruM KOMIIOHEHTaM CKOPOCTel, mim paccMaTpuBalOTCA TQIBKO
T€ CHCTEME, B KOTOPHX Jpyrme KOMIOHEHTH CKOpocTeil mmermT
OIPENeJICHHBIe 3HAYCHUS uaud JIeRaT Memly onpefieICHHEIMU IIpe-
JlesaMu.

UYncmo wooppmsar paseo Jv wmim n. Taknm o6pasoM, Aaa
cpefiHero SHAYEHAS KMHETHIECKOU! 9HEPIWA CHCTeMH MH mMeeM

=28 =1 8. (124)

9TO OIWHAKOBO CIIPABEMJIMBO KAaK TOr[a, Korjia cpefHee Gepercs
110 BceMy aHCaMGii0, TAK W TOrfa, KOrfa OHO OTPaHMYEHO OTHedb-
HO#t roudurypanueii.

Pacopenesnenne cmcTeM IO KOMIIOHEHTaM MX CKOpOCTeil cieAyer
-«3aKOHY OMMUOOK»; BEPOATHOCTH TOr0, 9YTO BHAYEHHE TO# MW
MHO/ KOMIOHEHTH CKOpOCTH JEMKUT Me:RAY KarkuMm-auGo 3afiaH-
HEIME TpefiesiaMy, RaeTCA SHOUYEHMEM COOTBETCTBYIOIIEro UHTE-
tpada B (121), BBATOrO MeMAY HTHMH IpefellaMd, AeJeHHBIM
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Ha (2nm@)'Ys, T. e. Ha BHAYEHWE TOro e HHTErpaya mpu Gecko-
HeYHHX mpefenax. TakmM o0pa3oM, BepOATHOCTE TOr0, uTC
BHAYEHNe &, JIKNUT Me:Ay KAKNMK-Im00 3agaHHEIMO IIpefesiaMi,
AaeTcA BHIPajKeHNEM

.
mlxlz

1
(.g;,. P s, (125)

9TO BHpaKeHMe YIPOIaeTCs, ecid CKOPOCTh BHIPAsKeHa wYepea
COOTBETCTBYIOINYI0 dHeprumio. Ecam MH IOJOMUM

1
m;\% -
s=(58)% &

TO BEPOATHOCTH TOTO, 4TO § JIEIKAT MeMAY KAKUMA-TE00 3afiaH-
HHMU IIpefleslaMu, MaeTcA BHpasKeHmeM

]7’: S e~ ds. (126)

3Hech §— OTHOIIEHWE PACCMaTPUBAeMON KOMIOHEHTH CKOPOCTH
K TO#, KOTOpOi cooTBercTBOBajNa OH SHeprusa ©; ApyraMm CJo-
BaM@, S ecTb YacTHOE OT feldeHns OSHeprum, COOTBeTCTBYOMeN
paccMarpuBaeMoif KOMIOHeHTE cKopocTn, Ha O. Pacmpenemennme
10 DNapOualbHEM 9HEPrumAM, COOTBETCTBYIOIEM KOMIIOHEHTaM
cKopocreif, Gyfer, TakmM 00pas3oM, OJMHAKOBHM AN BCeX KOM-
TIOHEHT CKOpOCTeil.

BepoaTHOCTE TOTO, YTO KOHQUIypanmuA BaKJIOYEHA BHYTPl
KaRAX-Tn00 3aJlaHHBIX TPAHMI], FI2eTCHA 3HaYeHUEM BEIPAsKEHHUA

3y $-gg

3
MZ (270)2 S ge_"—da‘l... dz, (127)

ANA orMX rpaHun, IpudeM M o6GosHavaeT IpOU3Be/ieHHE BCeX
mace. Jro BHpamenue mnoxydaerca ms3 (121) moAcramoBkoit sHa-
yeHU# WHTErpayioB, OTHOCAIIMXCA K CKOPOCTAM, BSSAITHX MEKAY
OeCKOHEUHHIMA IpefesiaMu.

BechbMa CXO[HEE pe3yIbTaTH MOKHO IIOJIYYHTh B OOmEM
cilydae KOHCePBATHBHON cmcTeMHE ¢ n cremenAMm cBoGoAH. Ilo-
CKOJIbKY €, — OHOPOAiHAaA KBafparwyHad (QyHKNUA BCeX p, OH:
MoMeT OHTbL pasfedeHa Ha WacTH mo Qopmyie .

1 dz 1 9z
_ P - . i
Ep——i‘pl%:-"...—l-apnap”, (128)

rfAe e, B YAaCTHHX IPOWBBOJHHX MOMKHO, He MEHASA CMHICHa,
saMennth vyepes e, CpefHee 8HaueHme IepBOif ma aTux dacred
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A KaKoM-nG0 3aaHHOM KoHQurypanum BEIPaMKaeTCs YaACTHRIM

+oo +o 1 s p-e
8
g S —2—pl;}-;e dpy ... dp,

o 4™ g
S e® dp, ... dp,

— 00 - Q0

. __-® - (129

Ho unrerpupoBanue 10 JacTAM JAaer

+ 4:-_ea_ +oo ¢--e
Splet’(?;dpl=883”dp,‘. (130)

I'Ipu IO/ICTAHOBKE 9STOr0 3HAYEeHUd BHINEIPUBEAEHHOEC 4YaCTHOC

(3]
CBOANTCA K g U, CJel0BATCILHO, TaKOBO cpefiHee 3HAYEHHE

1 93 .
3 P1gp,, AR RamHolt woHpurypammu. Tak Kak 9To 3HadYeHWe He
1

3aBuCAT OT KoH(Urypamum, oHO FAONKHO OHITH TaK:e CPefiHUM IO
BCceMy aHcaMm0ilio, B 4eM JIerKo yGeAuTbeA HemocpeActsenHo. (Jlia
TOI0 4TOOH HAme Ipefb/ymee AOKa3aTeNbCTBO OBUIO HPIMEHUMO
HEeIIOCPEJICTBEHHO KO BCEMY aHCaMO/I0, HAM J(OCTaTOYHO HAIMCATH
dp, ...dg, Bmecro dp,...dp, B KpaTHHX wuHTErpajax.) ITO
maeT AJNA CpeAHer0 SHAYEHWA IIOJHON KMHETHYECKOH SHeprum Ka-

1
KO-In60 3aflaHHO#l KOH(Urypamum mim Bcero aH€caMOiIa Ene,

KAaK yke OBIO IOKA3AHO A CJIYYasds MaTepHaJIbHEX TOYEK.

MexaHuuecKuil CMEICT pAasiUYHEIX vacTell, HA KOTOpHE IOJ-
pasiensierca B ypaBHenmnm (128) wumerTnueckas oHeprus, crarer
SICHEIM, €CJn MHl IpeAcTaBuM cebe, 4T0 CHCTEMa B pe3yibTare
IPUIOKEHAS COOTBETCTBYOIAX CumiI (OTIMYHEIX OT TeX, KOTOPHE
00OYCJOBIIEHE &, W HAOCTATOYHO OGOdbmIMX, YTOOH IIOCIEHUMH
MOKHO OBLUIO IIpeHEOpedb B CpaBHEHWXM C HAMHW) OBLIA BhHIBE/IEHE
113 COCTOAHAS IOKOA M HPUBEREHA B COCTOSHME PAaCCMATPMBAEMOTrO
NBAKEHUA HACTOJABKO OGHICTPO, YTO B TedeHWe IIporecca He IpPOL-
30LLI0 33aMETHOr0 M3MEHeHHA KOHQUIypanmu, M TaKuM CIOCoGoM,
9T0 OTHOINEHUS CKOPOCTeil TaK:ke COXPAHWIUCH B TeYeHme WpoLecca
Heu3MeHHHIMH. Eciau MB 0603Ha4mM depe3

Fldq1'+° "+FndQn

padoTy sTMX cui, TO B TedeHUe Iepnofa ux felicTBuA M OyleM
fIMETB, COIVIACHO ypaBHeHmO (3),
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Pabory cunn F, MOKHO BHYHCHNTbL CJIEAYIOIUM 00pasoM:

S Fldq1= Sp1d41+ S ;(;E:' dqx»

OprnieM IOCJEAHUMA WIeH MOKHO OTOPOCHTb, TAK KAK KOHPUIypa-
nuA He MeHdeTCS 3aMEeTHO 3a BpeMsa Meiicrsua cuma. (3aMeTuM,
4TO ApPYrHe UJIEHH COMlep#aT MHOKATENW, BO3pACTAOIME IIpR
yOmBanun Bpemenu feifcTBuaA cmit.) TaxuM 0GpasoM, MH NOJTydYaeMm

{ o, = ( pududt=§ 4,dp =22 : ( p.dp,. (131)

Tak rak p sABiEAKTCA auHeifiHHIME (QYHKOUAME q (¢ ®oadhu-
OUeHTaMy, COAEP:KAIUMH ¢), TO IIpeAHOoJaraeMoe IOCTOAHCTBO &
0 OTHOWIEHW ¢ JApyr K APYyry HpPHBOAUT K IIOCTOAHCTBY OTHONIe-
Hus ¢,/p,. IlpeflemamMn mociaeAH2r0 WMHTEerpaja HeOGXOMNMO, Ode-
BHUMIHO, BBATH HYJb M 3HAYEHHE P, B IIEPBOHAYAIBHO DPAaCCMATPH-
paeMoil (ase, a BedMUuHEl, CTOAIIUE Ilepefl B3HAKOM NHTErpaia,.
MOJKHH TaK:Ke COOTBeTCTBOBAaTh 9TOit (ase. Tawum oOpaszom,

¢ 1 . 1 4
\ Fidg,=5pd. =3Py - (132)

VapiMu cioBaMu, OTAeJbHBE 9acTd, HA KOTODHE pasfeldeTcd IO
ypasHeHnmio (128) wruneTnueckas oHeprus, mNpefiCTABIAIT c0GOIT
Hosm PHeprum, coofmiaeMble cucTeMe IpPH PacCMaTPHBAaeMHIX YCI0-
BUAX pasanyHEIMM cmaama F, ..., F.

Cuenyomee mpeoOpasoBaHze He TOJBKO II03BOJIAET IIOIAY4UTDH
3HAYeHMe CpefiHeil KNHETHYECKON SHEPIWM, HO MOMKET TaRMe CIy-
JRATH JJIL TOT'0, YTO0H OTIMYATH paciupefielleHne aHCAaMOJaA IO
KOHQUI'ypaIAM OT €ro pacIpefiesIeHUA II0 CKOPOCTAM.

IlockombKy 2:, ecTh OAHOPONHAA KBAaJpaTHIHAA QYHKIMA P,
He Morymas obmanaTs OTPHI[ATeJIbHHIM 3HAYCHHEM, OHAa BeCerfa
MoeT ObiTh BHpameHa (M IIPUTOM HeCKOIbKUME cmoco0amm) B
BAfle CyMMH KBaApaToB inHeiiHwmx ¢Qyurmmit p*). KoosdpdunmuenTht
B 5THX JnHe#HHX (yHKIUAX, MOA00HO KoapunmedraM B KBajpa-
THIHO# QyHENUM, AOKHH PaccMarpUBAaThCA B OOIEM ciydae Kak
¢ysrnun ¢q. Ilycrs

2:p=ultul4. .. +uk, (133)
rae u,, ..., u,—ynoMaayrtse JuHeitnvie @ysxom p. Ecan o6o-
BHAUNTH depe3 .
O (p1y « ey Pp)

d (g, ..., Uy)

*) IIpuBenenue TpeGyeT JHMb MOBTOPHOr0 MPUMEHEHHA NPOLECCA «AONOI~
HeHHA {0 KBafipaTa», ynorpebiAaeMoro Npu pelleHNy KBaAPATHHX YPaBHEHNH,
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AkoOmay, T. e. OHmpC/ielWTeNb, COCTABICHHHN M3 WACTHEIX IIPOHB-
dp

BOJAHEIX BHAA ' TO MBI MOH{eM IOACTABMTH

d(plv ey Pvl)
T du, ... du,

BMECTO
dp, ... dp,

B KpaTHble HHTerpaisl 0ol u3 mHamux $opmyna. HeoGxommmo
3aMeTuTh, YT0 9TOT OIpefelutelb sBIsgercd (Qyarumedl ofuax
TONBKO ¢. 3HAK IOROGHOr0 ONpefeJHMTeNIA 3ABUCHT OT OTHOCHTEIb-
HOCO HOPAMKA MepeMeHHHX B dHCAUTeNC H 3HaMeHartetde. OnHaxo,
MOCKONBKY MHAEKCH IpM ¥ yHOTPeOJATCA TOIBKO IS TOrO,
yt06L OTANYATh 3TN QYHKNAE APYT OT ipyra, W IOCKOABKY MeRAy
P M u C ONMHAKOBHIMH MAJIEKCAMH He IIpeflHOJIaraeTcs HUKAKOIo
CIENUANBLHOTO COOTHOIIGHMA, MBI MOKEM, OYeBHIHO, He TepAs
B 00mIHOCTH, TPeIIOIOMKATH MHACKCH BHIODAHHHIMUA TAK, YTOOH
OIpeAeNIUTeND ORI IOJOMKNTEIBHEIM.

Tak ®ar u ABIATCA JAHeHHHIMH QYHKIUAMO p, TO €ciam
VYHTEr pUPOBAHM OXBATHIBAIOT BCe BHAUCHus p (IPH IIOCTOAHHEHIX )
0 OTHOMY U TONHKO IO ONHOMY pasy, BCE 3JHAUeHUd U TakKe
GYAYT OXBATHBATHCA IO ONHOMY W TOJNBKO IO ORHOMY pasy n
mpeficasl fasl Bcex u GyAyr paBHH -+ co. Bes mpeamomosxenns,
GHeJIaHHOTO B IMocJjefiHeM absame, BepXHuit mpefies He Bcerfa Oynmet
paBeH -+ co, KaK DTO CTAHOBUTCA OYeBWAHEM IIDU PACCMOTPEHMA
a(ipexta mepeMenn sHaka u. Ho mpm cheaaHHOM IIpeAII0JI0#{eHAN
(aTO ompefeNATENb BCerfa IOJOKATENCH) MBI MOeM B3Aib Bepx-
‘Huft mpefex PABHHIM -} cO W HMKHAA — co OJA BCeX u. Amwnazo-
rUYHBe COOOpaskcHAA IPUMEHMMEL M TOIAA, KOI'Mla MHTeTPUPOBAaHMe
‘He PACIPOCTPAaHAETCHA HA BCe BHAYEHNA P W, CJIe0BATeIbHO, HA
Bce BHAUYCHAA w. IIHTErpaJsl Bcerfia MOKHO B3ATh OT MeHBIIEIro
.3aa"eHusA u Mo Gombmero.

OGmuit maTerpaj, BHpaKaomuil om0 ascambisa, BaKIOYalo-
miyiocA BHYTpE Kakmx-mmbo 3afamamx (asoBHX TPaHmL, IpUBo-
Jiatca TakuM o0pasoM K BHAY

d-e 7 ) .n
Sge"i’l—L— 5 dul.. dudg,...dg,. (13%

0 (Ugy oeey Ugy)

CrnenoBaresbHo, AJA CpedHEr0 BHAYCHAA 49acTn KWHETHIECKOT

1
SHePruM, BHpaKaeMoll - uj, He33aBACEMO OT TOrO, Geperca m

cpeflHee II0 BCeMy aHCaMOIIIo WIn TONBKO ANA AamHOM KOH(uUry
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pannd, MH HMEeM
+o0 3

1, -2 1
. S -§-u§e- 26du1 <.;_ ‘3‘9')5 o
e = =2 :
T T Tae g 1 2’ (135)
S e 29 du, (2x8)

-0
_ 1 :
a JAas cpelHero 8HaueHWA Bcell KaHeTHYECKOH sHepTmA -2-n9,

Kak O paHbIIe,

Yacrs aucamOns, BaKIOYEHHYI0 BHYTPU KakEX-Iu60 3ajaH-
HHIX TDaHUN KOHQUIYDAmum, HalljeM UHTErPU};0BaHUEM (134) wo
U or —oo A0 + o. 910 nae'r

- ‘P a(
(21:9)28--. Se o Opu P go o ge (436)

: O (Ups oovy Uy)
OTKYyHa clieyer, 4To 3HaYeHHe AKoOMaHA He 3aBHCHT OT CIIOCOGa,
KOTODEIM 22, DaajaraeTcs Ha CyMMy KBaupaToB. Mul MoseM He-
nocpenurnenno IOpOBEpPUTH ITO W B TO Ke BPEMA HOJIYIUTH Goaee
mpocToe BHpasKeHme NI fKoGHAaHA CIaeqyloIiuM 00pasoM.
3aMeruM, 9T0, HOCKOMbKY U ABIAIOTCH JaHe AHEME QYHKOAAME

P, & p— InHeAHHMHA q)ynxnnfmu g, TO U NOMKHEL 5H’1‘b TaKIKe
AEHeHHHMM QYHKUMSAR g, TAK YTO OPOMBBOJHAS Bnna 6yne'r

HeBaBUCHMA OT q n Gymer ¢yHnxiume#t ToaBKO ¢. Bynem o6oana-

9aTh Uepes » ap +-¥ obmut smeMeHT AKoGMana. ME nmeem
r=n
Q&_ a9 0ds a s Ou,

—_— —— — — =
duy,  Ouy agx Ouy 17y duy dgy
. r=n
=3 (_____aze 2"_r> =2 % _ %, (37
du, du, dq, g, du,  0gy
CJIe[I0BATENbHO,

A(Pry .. s Pn) 9 (uy, ... -' Un) (138)

9 (uyy ooy Up) a(él. ooy q'n)
n

a(pp....p,.)> (a(ul,....un) 3 3(P1s...’pn)' (139)

8(u1, ...,un) a(qh.“’q”) a(q““.’qn)
Bce s ompefeaaTenn ABAA0TCA GyRKIUAMU TOMBKO ¢ ¥). ITo-

*) Heo6X0EMO OTMOTHTS, YTO OKABaTEALCTBO RHpaxenu A (137) sasment
. ou
OT suneliinocmy COOTHOINOHHR MEXNY u H g, KOTOPAs Kejaer —L nocrosuHo#

dx ’
10 OTHOWGHMIO K pacCMaTpUBaeMHM BAech Auddepennuposammam. Cp. npu-
vMeYaHHMe Ha CTp. 25.
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cneqHu#t U3 HRX ©CTh, OYEBHIHO, TeCCWAH, WUJIA ONDEAeNHTENLb,
06pasoBaHHHY 13 IIDOMSBOAHHX BTOPOTO IODPAXKA OT KMHETHYE-

cKoft BHEDrUM TG ¢y, ..., §,. OOo8HaunM ero wepes A;. OGpar-
HEI ompejeanTeIh

9(qu .-« s qn)
3(pys +v- 1 Pn) '
KOTOPH# ABIAETCA recCUaHOM KHHeTUYecKo#t 9Heprnu, paccMaTpu-
BaeMolt Kark (QyEKOUA p, MBI 0008HAYHM 4epes A,
Ecag momoxnTs
dp to Ao & 1
.12 -2 3
e 0 = S e Se eApdpl ...dpn"—"

-I'-: 4:: -uf ... ul n
._=S 5" 20 du,...du,=(2x0)* (140)
. -00 -0
bg=9—%p, (141)

TO 0" aHcaM0xas, BaKIOYEHHAA BHYTPH JIOOLIX 3aJlaHHHX rpa-
uun Koudurypanuu (136), momer Cnb BHpameHa B Buje

bg-8¢ 1

(- (e® alag,...dg, (142)

upudeM HOCTOSHHAA §, MoeT OHTH oOpefesIeHa yCIOBUeM, 4TO
BHa4YeHWe WHTerpaja, B3ATOT0 IO BCeM KOHPUrypamuaM, DABHO
enquHane *).

Korga amcamGup cucreM DpaclpejielieH 10 Kouguzypayuim
TaK, KaK OMUCHBaeTcA sTodt PopMyro#t, T. e. Korga ero pacupe-

*) B mpocToM, HO Ba:KHOM CJy4ae, KOrXa A; He BaBHCHT OT ¢ M
&g €CTh KBafpaTHu#as QYHKLUA ¢, 6CAM MH 0G0SHAUMM 4Yepes s, HAMMEHB-
mee sHAYEHME &4 (MM §), COBMECTHMCEe C [AHHHIMM BHAYEHUAMU BHEMIHUX
KOOPRMHAT, TO ypasHeHHe, ONpefejAloniee Y, MOMKHO HANMMCATL B BUJIE

‘a-"’q _i_+ao +o _eq—ca
e © =A§-S--- e 9 dq,...dgy.
-0 -0

Ecau MH 0603HAuMM 4epe8 gj,... I BHAYGHHA gy, ..., g,, NPUIAIOMUE 8,
€6 HAMMEHbILee BHAYeHUe &;, TO OYEBMIHO, 4YTO s;—s, €CTh OLHOPOMHAH
KBagpatnyHad QyHKUmA pasHocTelt ¢, —gqy,... ¥ 9T dgy,..., dg,, MOMKHO

paccMaTpuBaTh Kak nuddepenimadel s1ux pasHocTel#t. CnemosaresbHO, BH-
YpCJieHAe 5TMX WMHTErpajoB AHAJMTHYECKH NOJOGHO BHUMCIIGHHIO HHTE-
rpaia

4o +o 8p

S Se_‘;dpl oo dpp,

@ -0
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neseHue Mo KOHQUArypaouaM TaKoe e, KaK y aHCaMGJIA, KaHOEM-
JecKH pacmpejelleHHoro mo (asaM, MBI MOMEM CKasaTh, OTBIE-
Kafgch OT €ro CKODOCTell, 4T0 OH KAHOHU4eCKU pacnpededer no
Konguey payuam.

HOaa mioGoit sajaHHO# Kouurypamum 49iacTh CHCTEM, Jeta-
Omag BHYTDPM KaKux-au60 B8ajaHHEX TDAHUAN CKOLOCTH, JaeTcA

1 n

5 n
AAA KOTOPOrO MHl HAaIJM SHauenme A, (21c0)2 . TeM e MeTolOM WU
10 3AHAJOTUA MHl NOJYYUM

eg— ¢,

.!'_
e ) (2n8)?

rae A,—reccman noTeHUHMANBHO! BHEPTMM, paccMarpHBaeMoft kak QyHKUHMA
q. JlePko oumeTL, 410 A, B3BHCHT OT CHJI CHCTeMHl M He 3aBHCAT OT Macc,
TOMfa Kak \, wiwm o6pa'maﬂ €My BeJMUYMHA 3aBUCUT OT MacC ¥ He 3ABUCHT
or cua. XOTA sHaYeHHWe BCAKOrO TreCCHaHA BaBHCHT OT YHOTpeOimeMoft

¢
CHCTeMHl KOODAWHAT, OTHONIEHWE - OJHO W TO e JJIA BCEX CHCTEM.
q
VMHOMKAA NOCJEAHEe YPABHEHME Ha (hO), MBl [0JIy4aeM

ca—da

_<“‘1> (278)".

JinA cpepHero SHAYeHMA NOTEHLMAILHON SHeprum MOJydaeM

400 oo e—¢g
S S(sg—sa)e 8 dg,...dg,
sg-s,,=-°°+°° w+°° % H
S eh—é—dql...dq,,
-0 - 0o

BHIYHMCJIeHNe 3TOT0 BHIpAXKEeHUs ﬂOnOﬁHO BBIYUCJIEHUI0 BHIpaKeHns
+c0 -+oo €p
g epe 9dp,...dp,
o “eo
4o 4w e, ’
S...Se adpl...dp”
-0 =00
KOTOpCeé MaeT CpenHee BHaueHHe HHHGTH‘!OCHOﬁ 9HEpruM n [jaa KOTOpOro

1
MHl HAIIJIN 3HAY6RHe —2-n9. CoOTBETCTBEHHO MM OOM

' ;q —ry= -;— no.
CKIagHBAaA C ypaBHOHHOM

- 1

&p = -2— nQ,

noxyyaem
Sumg, =B,
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OTHOIIEHMEM KPATHOrQ0 HHTErpaJaa

S Se-%dpl...dpn

na|l eMy 9KBHBAJIEHTHOTO
Y, T} S

S Se-—T—A_ du,...du,,

B3fITOT0 B pPAaccMaTpHBaE€MHIX TIpaHuUNaxX, R BHAYEHUIO 9TOr0 ke

uHTerpana, B3ATOTO Memay nmpejenaymu + oo, Ho srasesue Bro-

POro KpaTHOr0 MHTErpala Aid IpefesoB =+ co, 09eBUAHO, PABHO
i n

Al (276)7.

CaenoBaTe bHO, MBI MOEM HanucaThb

$o- ~&
S Se 5 du,...du, (143)
nian
bp-p 1
S Se"o_Aj dp,...dp,, (144)
nauM, HaKoHe:,
¢p—8p ?" . .
SSe 5 A3dg,... ddn (145)

VI YacTH cucTeM Kakoff-nn6o sapanHO¥ KOHpUrypauum, 3aKio-
YeHHOIl BHYTDW HAHHHX I'DAaHIN CKOpPOCTH.

Horna cucreMsnl pacmpeneneHsl IO CKOPOCTAM GOIVIACHO BTUM
dopvymaM, T. e. KOrja pacmpeneieHue MO CKOPOCTAM MOXOOHO
pacnpeneneHnio aHcambis, KaHOHUIECKd PaclIpeleaeHHoro 1o da-
8aM, MH CKA’KeM, 9TO OHM KGHOHUY CKU PACch p:0eacist no CKEOpoCmu,

Yacrs Beero aHcamdias, 3aKI0YEHHAd BHYTPH KaKux-anbo
8aJjaHHEIX ()a30BLIX IPAaHUIl, KOTOPYIO ME DaHbIIe BH]A3HAn B BAJE

-
S .'..'Se"dpl...dp,,dql...dq,,, (146)
MOMKeT 61:1‘1‘5 TaK¥e BHPAaREHQ B BHUJE »
(l;..

S Se 5 A;dg,... dgndqy. .. dgn. (147)



TJABA VI

HPOCTPAHCTBO KOH@UT'YPAIMII M HNIrOCTPAHCTBO
CHROPOCTEMR

@®opMynn mocJenHMX afBameB IpeAHAymedl 1JaBH, OTHOCH-
muecs K KAHOUMYECKOM aHCAMOIAM, MPUBOfAT K HEKOTOPHIM
00mpnM IMOHATAAM U OPHUONIAM, KOTOPHE ME PacCMOTPHM B BTl
riaBe W IpIMEeHEHUE KOTOPHIX OTHIOAb He OrPaHWYCHO HAHOHM-
9eCKMM BaKOHNM DpacmpepeneHusa*), Mu Bmfenm B riaee 1V, uro
Hpupofa LacrpeneleHuss, HA3BAHHOI'O HAMH KAHOHUYECKHM, HC
3aBHCWT OT CHCTEMH KROODAVHAT, B KOTOPOH OHO OIMCHBAETCH,
¥ OIIpuJelifeTcsT MOJHOCTRI0 MoAyleM. Crciofia ciemyer, 4TO Be-
NYMAA, OpeficTaBIeHHAd KPATHHIM HMHTErpasoM (142), T.e. vacts
agcaMbas, JerRuuiad Me:KRy OHpefelleHHHEMHI TIPAHMYHEIMA KOH-
PUrypansMI, He S3BHCHT OT CHCTeMH KOODAMHAT M OIpeflesideTcd
IOJHOCTHI0O MOAYJeM M rpaHNYHEME KoOHQurypamnamu. Jlaiee, 9,
KaK MBl BH/IMJIN pPAaRbINE, IPEACTABIAET C00O0f BennumHy, Hesa-
BHCAMYIO OT CHCTeMH KOODAUHAT, B KOTOPOl OHA OIpeNesdeTcs.
To me, oucsufno, cmpaBe/mBo no ypapHenmio (140) m mua 9,
1, cacroBarTensue, mo (141) mas §;. IosroMy sKremoHeHIEATHHBIA
MHOUTeIb B KparHoM mHTerpate (142) mpeacrammsier coGoil Be-
JAUYnHY, He BJBHCANIYIO OT CHCTeMH KoopamHAT. OTCIOma cilemyer,
YT0 8HGUEHAE KPATHOTO MHTerpaja BOAA

S...SAfqu,...dq,, (148)

He B4BHCHT OT CHCTeMH KOOPAWHAT, YHMOTpebasgeMoil npm ero
BEIIMCICHUNM, 9TO CPasy ke CTaHeT OYCBM/HEIM, €CIHM ME IIpefi-
¢1aBuM ceOe KpAaTHEIA nATErpa; pasOmTeIM HA 49acTH, CTOJIb
MaJIBle, YTO HKCIOHEHOUAJBHEIA MHOMKHATEIb MOMHO PACCMaTPHUBATE
B KasKpo#l wacTH KAK TIOCTOSHHEIM.

*) DTH MOHATHA Y MPARHIMAIK NP 0ojlee IOrMYECKOM PACIIONOHEHNN MaTe~
praza caenoBaiio GH oTHECTH K TiaBe I, ¢ Koropoil onn TecHo cBasanu. Crpo-
rue TpeGoBaHNA JOTEYECKON YMOPAKOYEHHOCTH OLLIM, OFHAKO, NPHHECEHH!
WaMH B KepPTBY eCTECTBEHHOMY DASBUTHIO IPEJIMETa, M BECHMA DIEMEHTAPHHIO
TIOHATHA OMYIIeHbl I0 TeX HOp, IOKA OHM He BHABUIACE CaMu Co00I0 Ipn MBY-
YeHUM BEAYIX mpobieM.
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Towno Tak me dopmynnt (144) m (145), Bmpaskawomue Bepo-
ATHOCTb TOr0, 4T0 (IPUHAMIKAIAA KAHOHWIECKOMY aHcaM0irio)
cHCTOMa JaHHOM KOH(pHrypanuu 3amIO4CHA MEHAY OIpejIesICH-
HBIMZ r'paRnnaMa CKOpOCTi, IIOKA3BKIBAIOT, YTO KpAaTHHE HHTErpa-
JH BAAA

g...SA;;dpl. ..dp, (149)

1
SS A% dy,. ..dq,, (150)
OTHOCAIMWECA K CKOPOCTAM, BO3MOKHHM JIA HRAaHHOH KoHPUTy-
panun, KoIrga IpialJhl O6p3303&1ﬂ:\1 AAHHBIMA CKOPOCTAMHA, UMEIOT
SHAUCHHUSA, H2 3aBACAIZE OT MCIOIL3YyeMOH KOODAUHATHOHE cm-
CTeMBI.
9Ta COOTHOMI}HAA JISIKO HpPOB2PATh HEMOCPEACTBERHO. BHIO
y#e nOorasaHo, 9TO0

O Py P _ 0 @pes @) _ 001 80)

0Py sPw) 9(Qp..»Qp)  9(Qu--rQy)
Iae gy qn Pu:eey P B Ql" "va Pl" ] P’l_nBe CHECTCMH
KOOPAUHAT M MMIYIbcoB*). Urcioga ciaeayer, 4TO

(. ( (Gl ;'dql...dqn=

3(911 . v%s)
— d(pu---1 Pn) 9 9(q1-.» g ‘]n) do. =
—S'”S(a(ql, . aqn) d(Ql’ . ’Qn) Ql.'. Qn

1
=GRy (i) (et ‘,‘i;,’,Q’ x
de,...dQn=S...g<‘:((2:‘ ..',,Q,,)> do,. .

n
\-- %(d(Qv- Q») Tap,...dP, =

(P .- 1
~§{ Gl Q':s)?’(i(éi:: SR i
Xdpl...dp,,=g...g gH)g-dpl...dpn_

*) CM. ypaBHenue (29).
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Kparuult mETErpaa

S...S dp,...dp,dg,.. .dq,, (151)
KOTOpHﬂ MOMHO TaKKe HAONCATh B BHAEG
S gAé dq,...dg.dg,...dq,, (152)

6ynyunm BBAT BHYTPM JIOOHX BalaHHHX (A30BHX IPAHEN, KaK
61O IOKA3aHO, MMeeT 3HAYEHME, He BaBUCAIEe OT YIOTpebise-
MEX KOOpAMHAT. ITOT KPATHHIN MHTErpaj BHpPamKaeT TO, 9TO MH
BAa3HBaeM ¢asogeim 00vemom*). TodHO TaK ;e ME MOmeM CKa-
8aTh, uT0 KpaTHHE wmuTerpam (148) Bmpaskaer rongueypayuon-
Hulli 06vem M uT0 KparHHe mHETerpaxn (149) m (150) Bepaskalor
ckopocmHoil o6sem. Mu HazoBeM

dp,...dp,dq,...dq,, (153)
9TO HKBMBAJIEHTHO :

by dq,...dg,dg,...dq,, (154)
ajemMeHTOM (Pas0BOro HWpoOCTpaHCTBAa. MH MoKeM Ha3BATh
1
A dg, .. .dqn (155)
9JIEMCHTOM NPOCTPAHCTBA KOHQUI'Ypanmit n
1
Adp,...dp, (156)
AR SKEWBAJIECHTHOE €My BHIpaKeHRe
1
4% dg,. . .dg, (157)

SJIEMEHTOM IIPOCTPAHCTBA CKOPOCTeiA.

®a3oBHil 00beM BCerfla MOMKHO paccMaTpPMBAaTL KAaK MHTErpall
o0 BIEMCHTAPHEIM KOH(NI'YPAaUMOHHHM o0beMaM, YMHOMKEHHHIM Ha
dJIeMEHTapHHE OOBCMH II[OCTPAHCTBA CKOPOGTed. 3TO OYEGBHUAHO
n3 gopmyn (151) m (152), pmpamaimumx ¢(azopmil oGbeM, ecim
M IpeficTaBuM cebe, 4T0 B IEPBYI0O OuepeAib BEHIIOJHEHO UETerpu-
poOBaHUE IO CKOPOCTAM.

IlpomsBeAeHne ABYX BHIpA:KeHU:A A BJIEMEHTapHOIO O00BeMa
npoctpaHcTBa ckopocredt (149) m (150) mmeeT, oueBWAHO, Ty ’Ke
pasMepHOCTH, UTO U IIpOMSBEfieHHe

Py-iPndy .- dns

*) Cum. raasy I, crp./23.
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T. €. PasMEpPHOCTh N-0#f CTEeMeHUW DHEPIuM, TAK KAK KAKAOe IIpOoHs-

BeleHUE THIIA p, g, EMeeT pasMepHocTh sneprma. CieoBaTeNbHO,
CKOPOCTHOM 00BeM uMeeT pasMEpPHOCTh KOPHA KBaJpPaTHOrO u3
n-oit cremend ameprua. Vs (155) a (155) Me Buaum, 4ro mpomsse-
ReHue KOHPACypanOHHOr0 00BEMa HA CKOPOCTHOH 00beM wuMeer
pasMepHOCTb N-Of CTeNeHW BHePrun, YMHOMEHHOH HA N-YiO CTeNeHsb
speMeHn. IloaromMy woudpzarypanuoHHu#E 06beM uMeeT PasMepHOCTH
n-off cremeHd BpeMedu, YMIOMEHHONM Ha KOpDEHb KBaJpaTHHHA ns
n-0# CTEMEeH:A DHEePruu.

C moHsitaeM KOHPArypaIA0HHOTO IPOCTPAHCTBA CBABAHE HEKO-
TopHIe Apyide MOAATHA, MIANGALIE TEM, KOTOPHE BCIPETMINCH HAM
B cBA3A ¢ IMoHATAEM (a30BON0 MPOCTPAHCTBA. YMCI0 CHCTEM KAKOTO-
a200 aHcaM3aA (Ae328ACHMO OT TOI'O, PacIIpelelleH i OH KAHOHU-
YecKN WIA KAKYM-JIA00 APYCHM CIOCOOOM), COMep:RAIuXCA B die-
MedTe KOHPArypam10HHOrO IIPOCTPAHCTBA, AeHeHHOe HA BeJIAIUHY
9TOr0 DIEMEHTA, MOMeT OHTh HABBAHO KOHPU2YDPAYUOHHOE naomM-
Hocmolo. JLDYraMA CJIOBAMZ, €CIA HEKOTOpasA KOHpurypamuma ompe-
HeJAeTcd KOOPAWHATAMA ¢, ..., §, 1 IHUCIO CHCTEM, FJI KOTOPHX
KOOpAMHATHL JIeWKaT MemAy mpefedama ¢, u ¢,+dgq,, ..., ¢,
¥ ¢, dg,, NaercA BHpaeHnEM

il

D,A; dg, ... dg,, (158)
D, oymer wondmrypanuonHoit miaorHocrsi. I ecaa Mul mOxOKRAM
=21, (159)

riie N, Kak 00nl4HO, O3HAYaer IIOTHOE YMCIO cucTeM aHcambus,
TO BEPOATHOCTH TOr0, 4r0 KAKAA-I100 HEOMPeNeJIeHHAsA CHCTEMA
aHCaMOJIA 3aKI:0UeHa BHYTIPA AAHHHX KOH(PArypanuoHHHIX paAHAL,

BBEIpA:KaeTCA B BUAE "

€Al dg, . .. dg,. | (160)

Mol MOKeM HasBaTh € KodfPuyucHmom 6epoamHOCMU KOHPU 2y-
FAYuu u m, NoKa3amenes 6epOAMHOCTU KOHGU2YPAYUL.

Jlona Bcero dmeia cACTEM, 3AKIOYCHHAA BHYTPH KAKUX-Ta60
8a/laHHBIX KOHPArYpPaAOHHBIX I'DAHAL, BEIPAKaeTCA KPATHHM HHTe-
rpajom

~

1
3 e S eT‘qAE dq,...dg,. (151)

3uaucHue 9TOrO MHTErpajia (B3ATOr0 BHYTPH KAKMX-IH00 32/IaHHHIX
rpannn kouurypanun) He 3aBUCHT, CJISAOBATEIBHO, OT YIOTpeOieH-
Hoit cmcreMsl xoopAuHar. [lockosmbry TO #ie camoe OHLIO AOKABAHC

JJIA TOTO ’Ke CAMOTO MHIerpajia (e3 MHOMATENSA €'Y, TO O4eBHAHO,
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qr0 3aavednsa v, u D AjaaA RaHHOK KOHPUrypanmm B AaHHOM aHCaMGire
Hie BABHCAT OT YNOTpeOIAEeMOili cuCTEMH KOOpAMHAT.

TlonATne NpOCTpaHCTBA CKOpPOCTEll OTHOCHTCA K CHCTEMAM, HMeo-
(M OfiMHAKOBYH KoHQurypammo *). Ecim aHcaMGab pacmpefenex
#aKk D0 KOHQUrypammsaM, TAK W IO CKOPOCTAM, MH MOeM oGpa-
TATECA K TEM CHCTEMaM, KOTOpHE BAKIOYEHH Memly HEKOTOPHMM
OECKOHEYHO MAJHIMI KOH(QUI'ypanUOHHHMHI TDAaHMNAMHA, W CPaBHATH
MOJIHO® YNCJIO0 TAaKWX CHCTEM C TeMH, KOTODHEe B3aKJIIOYEeHH TaKKe
MKy HEKOTOPHIMH OECKOHEYHO MAJHMN TI'DAHONAMHA CKODOCTH.
YacTtHOoe OT fleJeHHA BTOPOr0 M3 STUX YHCEJ HA mepBOe BHpakaer
BEPOATHOCTh TOrO, 910 CHCTEMA, OIpeNeleHHAA TOJBKO TEM, 4TO
OHA BaKIIOYEHA MEKAy OECKOHEYHO MAaJHMN KOH(WUIYDAmMOHHEIMI
rpaHUmaMu, 3aKJII04eHA TaKike MemAy OeCKOHEYHO MAaJEIMH I'DaHU-
namMu cxopocrn. Ecan rpaHumel JRaA CKOpOCTH OIpefesIeHH YCJIo-
BHEM, 4TO HMITYIbCH JIEKAT Mesk[Ay I'panwmamm p, m p,+dp,, ...
«e+y, Pn @ py+dp,, TO cKOpOCTHON 00BEM B ITHX I'PAHWNAX OyAcT

1

B
A, dp, ... dpy,,
W MH MOKEM BHPasNTh MCKOMYI BePOATHOCTL B BHAe
' 1

AL dpi ... dp,. (162)

OT0 BHpaMkeHHEe MOKRHO PacCMaTPUBATH KAK OIpENeJIeHEe 1),.

BeposaTHOCTH TOr0, 4TO CHCTEMA, ONpEReJEeHHAA TOMABKO TEM,
4T0 KOHPHUrypamus ee 3ariIi04eHa B HEKOTOPOM GEeCKOHEYHO MAJOM
WMHTepBaJie, HAXOAMTCA TAKKE BHYIPM KAKHX-TM00 BafaHHEX Ipa-
HNIl CKOPOCTA, BHIPAKABTCA KPATHEIM MHTErPAJIOM

1
S Se"m;",dp,...dp,, (163)
NIn emy 9KBHBAJICHTHBIM
1
S Se""A&? dq, ... dq,, (10.4)

B3ATHIM BHYTpHM JXaHHBIX I'paHNN.

*) 3a HCKIOYEHHMEeM HEKOTOPHX NPOCTHX CJy4aes (Hampimep, ciyuas
CHCTEMBI MATEPUAJLHBEIX TOUEK), MbI HE MOYKEM CPABHMBATH CKOPOCTH B OHOI
KOHQUTYpaLMu CO CKOPOCTAMHU B APYTOii M TOBOPUTH O MX TOKNECTBEHHOCTH
MAN OTIMYMM HHAue, KAK B COBEPUIEHHO MCKYCCTBEHHOM cMHice. MEI MOseM,
NPABNA, CKAasaTh, 4TO Mbl HAspBAeM CKOPOCTH B ONHOH KOHPUTypaunuH
ONMHAKOBLIMM CO CKODOCTAMU B HpYro# KOH(Urypalun, KOrxa BeJNYNHb!
q1y - q.,, MMEIOT ONMHAKOBHE SHAUeHMA B 060MX ciyuasx. Ho oro yTsep-
JKIeHNe HU4Yero He O3HAYAeT, NOKA CHCTeMa KOOPIWHAT HE OnpepneieHa.
Mbi Moram GHl OTOMKIECTPMTL CKOPOCTH B 06€MX HKOHQMrypaUHAX B TOM
ciiyyae, KOPJAa ONMHAKOBHIMM AJA OGOMX Ciy4aeB ABJIAITCA BeJUIMHL
Pis ...» Pn» Ho DTO ONATH He MMeeT CMbICJA BHE 3aBHCHMOCTH OT ylIO-
TpedaAeMOit CUCTEMBl KOODAMHAT.
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Orciona clleflyeT, 4TO BPpOHTHOGTB TOI‘O, 9TO0 GKOPOC-TE CHCTEMED

BAKITIOYCHE MekAy mpeflellaMH ¢, W q,+dql, cees qn u g, +dq,,
BHpasKaeTcA B BOjie

1
7AY dg, . .. dq,. (165)

3navenne mrTerpanos (163) u (164) me saBmcmT or ymorpebise-
MOIi CHCTEMH KOOPAUHAT H IMIyJBCOB, TAK e KAK W BHAYeHHe
TeX jKe MHTErpajioB Oe3 MHOHTEIS €'7; Clle0BATENIbHO, BHAYEHNE v),,
TaK:Ke He JOJKHO BaBHCETh OT CHCTeMH KOODAMHAT W MMIIYJBCOB.
MH MoOeM HasBaTh €7 K0If@uyueHmom 6EPOATMHOCTRU CKOPOCTMu
u 7, Noxazamenem 6epoOAMHOCMU CKEOPOCMU.

CpapmmBas (160) u (162), Mmn momydaem

" =P = ¢ (166)

ng+Mp =1 (167)

VneiMr cioBaMm, mponsBefieHne K03PQUNUEHTOB BEPOATHOCTH KOH-
¢Qurypamum @ CKOpPOCTH pPaBHO KO3(Q(UINEHTY BepOATHOGIH (asH;
cyMMa IIOKasaTeJell BepOATHOCTeH KOHPArypanuy X CKOPOCTH PaBHa
moKasaTedo asoBoit FEPOATHOCTH.
OueBuniHO, 9TO €Y B €'P UMCIOT pasMepHOCTH, OGpaTHHE COOT-
BETCTBEHHO pPasMEPHOCTAM KOHQHIypanuoOHHOI0O ¥ CKOPOCTHOTO
n n

nim

06BeMOB, T. e. pasMepHoCcTH { ™e ¢ m e %, rfle {—BpeMa B &—
oHeprud. Ecam, ciaefloBaTedbHO, eANHNIA BpPeMeHM YMHOKAETCH
Ha ¢, ¥ e[UHOLA SHEPruH — HA Ce, TO Ka;KAOe 7, BO3PACTaeT Ha
ciaraeMoe

nlog ¢;+ % nlog ce, (168)
a RKamkjoe M, —Ha cjaraeMoe

S nlog e *). (1€9)

Heobxogumo oTMeTHTh, 9TO BENWYUHH, KOTODHE OHim Ha-
8BAHH KOHQU2ypAYUOHHUM 00BeMOM U CKOPOCMHBIM 00%CMOM, HE
fIBISAIOTCSA 9HCTO T€OMETPHYECKIMNI MIA KNHEMAaTAYeCKAMHA IOHA-
TAAMH, KaK BTO MOMKHO OHUIO Obl 3aKIIOYUT: U3 ymOTpeGiAeMEX
TepMuHOB. UToGH moJHEe BHPA3UTh MX CYIIECTBO, OwIO G Goaee:
mesiecoo6pasHo HA3BATh MX COOTBETCTBEHHO OUHAMUYECKOW Mepoil
KOH@PU2Y PAYUOKHO20 nPOCMPAHCMEE T OUHAMUYECKOL MEPOR npo-
cmpancmea ckopocmeii. OHN 3aBUCAT OT MACG, HO HE OT CAJI CHCTEMH.
B npocroM cayuae MaTepmasbHHX TOYeR, Tfie KaMAaA TOUYKA Orpa-

*) Cp. (47), raasa 1.
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HMYeHA BAMIAHHHM o00BeMoM, KOHQHrypammoHHHE 06beM paseH
1IpOM3BENICHUI0 00BEMOB, B KOTODPHIX HAXOJNATCA OTACJBHHE TOUKH
(oHm MOI'YT OHTH ONHUME W TEMH ke MJIA DPAa3HHMH), YMHOKEHHOMY
Ha KODEHb KBAADATHH m3 Ky6a IDOM3BEEHHA MAacC OTHEJbHEX
rouek. CROPOCTHOI 00BeM AJIs TAKAX CHCTEM HPOIE BCEero ompe-
ACJNTh KAK KOHPUIrypanmmoHHHIT o0beM cmcTeM, YNAJABOIAXCS
OT OfiHOI ¥ TOIi K¢ KOHPUIypanu: 32 eIUHANY BPEMEHH ¢ JaHHHMHA
¢CROPOCTAM™Y .

B ofmem ciryuae moHATAS DPOCTPAHCTBA KOHPUIYDamMOHHOrO
#H OPOCTPAHCTBA CKOPOCTeH MOryT OHTH CBA3AHH CJEAYIOIAM
obpasoM.

Ecnim amcambipr B3amMHO mnoAoGHHX CHCTEM C 1 CTemeHAMH
cBOOOMIHI HMMEeT ONWHAKOBYI0 I BCEX CHCTeM KOHPUrypanmio,
H0 PacupesiesieH m0 KaKOMY-JIn60 KOHEYHOMY CKOPOCTHOMY o0beMy
B Karoif-nubo AaHHWI MOMEHT, TO TOT ke aHcambab uepes Gec-
KOHEUHO MAJHIf MPOMEKYTOKR BpeMeHH &l OyneT pacmpefiesieH IO
KOHpATrypanumoHHoMy o00BeMy, PABHOMY ero IEDPBOHAYAILHOMY
cKOpOcTHOMY o0nemy, ymuoskeHHomMy Ha ¢i". Urobm pmorasars
STy TeopeMy, MH O0O3HAUMM HA4aJbHHE BHAYEHAA KOOPAMHAT
uepes ¢i,..., . KOHCUHHE 3HAYCHEA, O4EBU/IHO, CBA3AHK ¢ HAYAJIb-
HEIMU ypaBHEHHAAMA

QI—9;=é1at, RS ] Qn—q;l=énat- (170)

Ho mo ompefeneHmi0 HavyaJbHEIA CHOpPOCTHOH o6BeM mpefcTa-
BIIeTCA HMHTErpajioM

4
S SAgdél...dén, (171)
Tipefieil B KOTOPOM MOTYT OHITH BHPaiKeHH ypaBHCHHEM TAOA
F(gy -, @)=0. (172)

Tor e mHTErpasm MOKHO HAammcaTh, YMHOKHMB €ro Ha MOCTOSH-
Hy0 8%, B BRje

1
S ...'Sagd('qlat) oo d(g,80), (173)

a apereIint BHpﬁaHTB B BUpue
F(én SERE én)’:/(éxat: ERS) énat)=0' (174)

(3amermm, uro 3¢, Tak ke KaK A;, TOCTOAHHH OpH HMHTCIPEPO-
panmn.) Ho aToT MHTErpas TOMIECTBeHHO PaBeH WHTErpaiy

1
\ s (afd@—a) .. dga—a0) (475)
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A €My 9KBHBAJCHTHOMY

i
S SAqul ... dgy, (175)
C IpefesaMn, BHPAyKaeMHIMU ypaBHeHHEM
f@:—9, -+ Gn—gn)=0. (177)

Ho cmcreMmr, KOTOpHE mMepBOHAYAIBLHO 0GJIafiall CKOPOCTAMH, yHo-
pieTsopsaomuMa ypasHermio (172), cmycrd mpoMemyTOR BpeMeHu
3¢ GyAyr uMeThb KOHQUIypamuio, yHOBIETBOPAKINYID YPaBHe-
mmo (177). CrefoBaTenbHO, KOHPUIypanmuoHHHI 06BeM, HpeficTa-
BIEHHHH IOCIelHUM HMHTErpajioM, ISpWHAAJERUT CACTEMAaM, KOTO-
pHe IepBOHAYAJBHO WMeJHd CKOPOCTHOW 00BeM, Ipe/CTARJIEHHEIA
ysmrerpaaom (171). .

TToCKOJMBbRY BeIMIMHH, KOTOPEE MH Ha3BaJM (as0BHM 06HeMOM,
KOHQUTyPAaNMOHHEIM O0GBEMOM M CKOPOCTHHM O00BEMOM, HE 33BUCAT
GT TPHPOAH CHCTEMH KOODAWHAT, MCIOJb30BAHHON IpuW HMX OIpe-
H2JIeHAU, eCTeCTBEHHO WMCKATh ONpeflesIeHnii, He COAep:RamAX yKa-
3aHBil Ha Kakwme OH TO Hm OnLTO KoopaumHare. JlocTaTouno mpu-
RECTH cieAyiomme OIpefeseHnd, 6e3 POpPMaTbHOrO OKABATEIbLCTBA
X 9KBUBAJICHTHOCTH paHee IIPUBElEHHHM, TaK KaK OHUM MeHee
yooGHH B ymoTpebileHEmH, 9eM Te, KOTODHE OCHOBAHEI HA HCIOJb-
30BaHWW KOOD/WWHATHEIX CHCTeM, W TaK KAK MH He OyleM »MMeThb
CIy4asd MMM BOCIIOJb30BATHCAH.

Haunem ¢ ompepesrenua mpocTpaHCTBa CHopocTeii. Mm Mosem
mpepcTaBuTh cebe 7 He3aBECUMHX ckopocrteit V,, ..., V,, roro-
pEME crroco0HA 06majiaTh cucTeMa HeKOTOpOit 3afaHHON KOBQUIY-
parum. Mu Mo:keM mpeAcTaBuTh cebe cucteMy oGlafamomieil HeKo-
Topoit cKOpocTeI0 V,, KOMOMHNPOBAHHOH ¢ w9aCTBI0O Kamsoil wu3
artux ckopocret V,, ..., V,. Ilon wacreio cropoctu V, pasymeerca
CKOPOCTH TOH site IPUPOAH, 4TO0 M V,, HO HMEIOMAsA NGy BeH-
ygHy oT Hyasa Ao V,. Ilamee, Bce ONICHIBAaeMHE TakmM 06pasoM
CKOPOCTH MOTYT DacCMaTpuBaThCH, Kak 00pasyomine HEKOTOpHil
00beM mim JeiKaumue B HEKOTOPOM 00BeMe, Mepy KOTOPOr0 MEL
mmeM. 3ajada 3HAYATENHHO YIPOIIAETCH, €CJAH MH JIOIyCTAM, 4TO
MesxAy ckopocTaAMu V,, ..., V, CYIIECTBYOT HEKOTODHE COOTHO-
meHud, a AMeHHO, YTO KUHETWYECKAaA DHEPTHA, COOTBETCTBYIOMAs
KoMOnHanmuu JHOOHX ABYX M3 BTHX CKODOCTeii, paBHA cyMMe KuHe-
TAYECKNX SHEPIuUif, COOTBETCTBYIOIUX BTHM CKOPOCTAM IO OT/EIlb-
HocTA. B 2TOM caydae oGbeM IIDOCTPAHCTBA JIBUFKEHHWS paBeH
KODHIO KBaJipaTHOMY W3 IpOu3BefleHMA YABOCHHHX KHHETHYECKUX
vHCprmi, COOTBETCTBYIOUUX 7 CHopocTsM V,, ..., V,, B3ATHM
TIOPO3Hb,

O6uwuit carygait MOKHO CBeCTH K 9TOMy, Goiee HpPOCTOMY, Cile-
RyiomuM obpasom. Cropocts V, Bcerfla MOMSHO paccMaTpuBaTh,
KaK COCTOAmMY 13 ABYX cKopocredt V u V,, us woropmx V,—
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roit e IpUPOAH, 4To u V, (oHa MoOkeT OHTH (odbmel MM MCHB-
uell M0 BeJmauHe WM OGpaTHON HO BHAKY), TOrAa Kak V, ynoBie-
'BOPAET COOTHOMERNIO, I0 KOTOPOMY KWHETHeCKad 9Heprus, COOT-
30TCTBYIOMasa KomMburaumm V, u V;, paBHAa CyMMe KHHETHIECKAX
)HePrui, COOTBETCTBYIOMUX 3STUM CKODOCTAM, BBATHM IIOPO3HS.
B ¢BOIO 09epeAl, CKOPOCTS V, MommHO PaccMaTpmBaTh, KAk COCTOA-
LYo U3 TPexX: , Vo', V3, us KOTOPHIX Vy—Tolt ke IpUPORH,
ro Vy, Vi — Toit me npnponm aro Vi, 'rorna Krak V,”’ vnonne-
rROPHET ycnoamo 9T0 ecim ‘ee KoMOmruposath ¢ V, mma V7,
{MIIeTHYECKAA 9HEPIUA KOMOMHUPOBAHHON CHOPOCTA PaBHA cymme
{UHeTH9IECKHAX SHepruii cropocTeil, B3ATHX B OTAedbHOCTH. Koraa
sce ckopocta V,, ..., V, pasmomenn TakmM o06pasoM, KBajgpar-
Bl KOpeHb 13 OpOMsBeleHNA YABOEHHHIX KMHETHIECKHX 9Heprmit
OTHENBHEIX cxopoctedt Vo, V' V. ... 6ynmer npelcTaBAATE coGoH
ICKOMHI CKOpOCTHOH 0bBeM.

PaccMoTpeHHNI HaMI MeTOJ| BEYMCJIICHUA CKOPOCTHOro 00BeMa,
BepOATHO, ABIAeTcA Hamfosee IPOCTHIM M eCTECTBEHHHIM, HO pe-
3yJIGTAT MOJKET OHTHh BHIpaskeH B (ollee CHMMeTpHYHOK (opMe.
)603HAYMM uwepes &,, KAHETUIECKYI0 DHEPrui0 KOMOMHMPOBAHHEIX
cxkopoctet V, m V,, yMeHBIICHHYI0 HA CYMMY KRHETHYECKHX
D HEDPTHH, COOTBETCTBYIOIMMX 9STHM CKCPOCTAM, B3ATHM IOPO3HE.
JHepruio e,, MO3KHO HagBaTh B3anMHOM sHe prueit ckopocrelt V, m V,.
[Iycre B3amMuasa 9Heprms Kauodl mape ckopocret V,, ..., V,
BHIDA;KEeHA TAKAM 7Ke 00pasoM. AHAJIOrWYHHIM oﬁpaaom, OyCTh ey,
IpeficTaBidgeT coGolt oHepruio YABOeHHOH V,, YMEHBOIEHHY Ha
yABOGHHYIO dHeprmio V,, T. e. IycTh e,, MpeACTaBIAeT C€oOOi
YABOEHHYIO BHepruio V,, X0Td TepMHUH ¢B3aMMHAd OHEPIHA» B DTOM
clIydae efBa Jum moAxofmr. TeM He McHee IIOJIOKNAM, 9TO &,, EMeeT
BTOT CMHICH, & &,, IpeAcTaBiaser cobolt ynBoeHmyio @Heprmio V,
A 1. . KBaapaTHui# KopeHb N3 ONpeJeNIMTeNA

€41 S42 - - €in

e o e o s s s s .

& g

ng - €

ni nn

IpeAcTaBiaAeT coGOM BSHAYEHME CKODOCTHOTO OOBeMa, OIpefeJeH-
HOro, KaK BHIe, W ONHCHBAEMOr0 IIOCPECTBOM CKOpocTelH
Vo oonn Voo

Ilonoxenna npemspyimero absama Jerko IOpoBepUTH IO BEIpa-
kennio (157) ma crp. 67, mmenwo,

83, - di

IOPH MOMOmE KOTOpOro GHIO MepBORAYaNbHO ONMpeielleHO IMOHATHE
9ileMeHTa mpocTpaHcTBa cKopocrteit. ITockombry A& B 9TOM BHIpa-
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JREeHHH TIPEACTABIAeT €000 ompepennTenb, OOIMEM BJIEMEHTOM
KOTOpPOro SIBIACTCHA
9%
P M
99,99,
TO KBafpar IpeAHAYIIEro BHIPAKeHNA IIpelCTABIAET ¢00oi ompe-
IeJUTedbh ¢ O0MHUM 3JIeMEHTOM

9% .« e
————dg; dg;.
9g,90q;
Jlamee, MH MOMeM paccMaTpmBaTh camm AnQPepeHINaTH CKOPO-
creit dg;, dg; Kak OecKOHeYHO MajHe ckopocrm. Torpa mociegHee
BHpajKeHHe OpPeACTABIAeT B3aMMHYIO DHEDPIHI0 BTHX CKOpocTeil n

2 _dg

ﬂq‘?

IPeJCTABIACT €00010 YABOCHHYIO BHEPIHIO, COOTBETCTBYIOMYIO CKO-
poctm dg;.

B paccMOTpEHHOM HAMH CJaydae ME NMeeM IPOCTDPAHCTBA
CKOpOCTeif B IpOCTeiilieM BHAE; HE BCE IPOCTPAHCTBA CKODOCTEl
EMEIOT BTOT BAMj, HO BCé MOTYT OHTH PacCMAaTPUBAEMEH, KAK COCTOSA-
nEe U3 BJIEMEHTADHHX IPOCTPAHCTB BTOTO BHAA, IOAOOHO TOMY
Kak Bce 00BEMH MOI'YT OHTB DACCMATPMBAEME, KAK COCTOSIIIHE
73 pIeMEeHTADHHX Mapajliiesiennneson.

Ionyuans TakuM 06pa3oM Mepy o6BEMOB B HPOCTPAHCTBE CKO-
pocTeit—3zameTnM, OCHOBAHHYI0O HA AWHAMMIECKOM IOHATAH KUHE-
THYeCKOll DHEPrEM ¥ He COJeDKAIlyld B SBHOM BHAJE YKA33HNSA
Ha KOODAMHATH,—ME MOKEM BHIBECTH H3 Hee MeDy o0BeMa B mpo-
CTPaHCTBE KOHPArypanmil, NOJB3ySACh NUPHHIMIOM, CBA3HBAIO-
MM BTH BeJMUYMHLI, DACCMOTPEHHHIM BHIIE B BTOl IiaEe.

Mepy ¢asoBoro obbemMa MOMHO IOJNYYNTh M3 MED KOHPHUry-
PAIMOHHOr0 M CKOPOCTHOrO 006bemMOB, m60 Kasknoil KoHPUrypanum
B (a30BOM NPOCTPAHCTBE INPHHAJICHHUT HEKOTOPHIX CKOPOCTHOMN
00beM M HHTErpaJ 9JEeMEHTOB KOH)UIypDammoHHOro 06neMa B Ka-
KoM-1m60 $azoBoM 00BEME, NOMHOMEHHHX KaMAH{ B OTACIBHO-
CTH Ha CBOMl CKOPOCTHOH 00BeM, ABJIACTCA MepPoit §asoBoro obnema.



FTJIABA VI

JAJTBHENIIEE HCCJIETOBAHHE CPEJHHX
B KAHOHRYECKOM AHCAMEJIE CHCTEM

BepreMca K KaHOHWYeCKOMY pacupefieslermio. Mu mmeeM s
TIOKasaTelsA BEPOATHOCTH KoHpurypammm

ng =Yt (178)

KaK 9TO BAAHO m3 cpaBHeHma ¢opmya (142) m (161). Ns (142)
HETIOCPEe/ICTBeHHO CJellyeT, 9TO CpeflHee 3HAYeHWE IO AHCAMOJIO
KaKo#i-n60 BeMMYMHH U, 3aBHCAMmEH TOJNBKO OT KoHpmrypanum,
supakaerca QopMysroi
BCE $g-eg 1
u=S... S ue © A%dg,...dqn, A79)

KOHQHT.

rfle NHTETPHPOBAHAE pACIPOCTPAHEHO HA BCe BOSMOMKHEE KoHpE-
rypanua. 3HaueHme g, OdYesm/iHO, ONpefiesIAeTCA ypaBHeHHEM
_% BCE & 1
) 0,2
e =S...Se A%dyg,...dgn (180)
KoHHr,
Juddepennmpys mociaeAHee ypaBHeHHe, MH MOMKeM IIOJIYdIHTh
PesYJILTATH, AHAJIOIMYIHEE MOJNyIeHHHM B riase 1V ms ypaBHeHEA
$ BCE

e %= S S e-%dplu-dq"-

¢asu

[TockombKy o6a mpomecca WAEHTHYHH, JOCTATOYHO NIPHUBECTA
PesyAbLTATHL: _ _ _
dy,=1,d0 — A,da,— 4,da,— ..., (181)

MJIH, TOCKOJIBKY L
bg=1¢4+67g (182)

dy, = dsy + 7, 48 + O dng (183)

A
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TO
deg=—Odn, — 4, da,— A, da,— ... (184)

s orax ypasHenmit ciaefyer, uro AudPepeHnnaibHbe COOTHOIIE-
HAA, CYMIECTBYOIIAC MeKAy CpefHeil ITOTeHONAJIbHOHR bHepruelk
II0 KAHOHMYECKH pacHpefelIeHHOMY AaHCAMOJIO CHCTeM, MOJyJeM
pacumpefiedieHds, CpefXHUM IOXKasalelieM BePOATHOCTM KOHPMrypa-
I[Wd, B3ATHIM C OOPATHEIM BHAKOM, M CPeJHHMHI CUJIAMM, JelcTBYIO-
IAMA HA BHEIIHWe Teja, SKBMBAJCHTHH COOTHOLIGHHSM, YCTAaHOB-
JeHHHM KiaysmycoM [ HOTeHNHWAJbHON OHEPrHM Teja, ero
TeMOepalypH, BeJMYMHE, HAa3BAHHOM MM JAmCrperamued, u Cu,
MeCTBYIOIEX HA BHemHuWe Teaa ¥).

CpasamBaa (144) m (163) mmm (145) u (16%), Mu momyuum
B clydae KaHOHHYECKOro pacHpefelleHMs JJIA MOKAasaTeld Bepo-
ATHOCTH CKOPOCTH

M= i‘ﬁ_gi», (185)
9T0 HaeT _
7, =Ygt (185)
TOYHO TaK 3Ke
&y =4 1O (187)
u, mo (140),
9, = — 5 nBlog (2r6). (188)
M3 atux ypaseruit AuddepeHnupoBanaeM moaydaeMm
dy, = -7,,, de (189)
)’ §
de, = —Odn,,. (190)

Bripaskaemoe oTuM ypaBHeHHeM AuddepeHIuaIbHOE COOTHOINEHHE
MesKAy cpefiHe#l KUHeTHYecKOil dHepruedl, MOAyJeM H CpPeHAM
IIOKagaTeJieM BEPOATHOCTH CKOPOCTH, B3SATHM ¢ OOPATHHIM BHAKOM,
TOM/IECTBRHHO C COOTHONICHWEM, YCTAHOBIEHHHM IiaysmycoM
(loc. cit.) AuA K@HeTHYeCKOM dHEpPrm: Teda, TeMOEPaTYpH H Beiu-
9HHH, Ha3BaHHOK MM TpamcOPMANMOHHHIM SHAYCHHEM KHHETHYe-
ckoif sneprmn **). CoorHomeHus

e=gqte, N=1n,+ Np
TaK#Ke TOMACCTBEHHR ¢ COOTHOIICHUAMMH, YCTaHOBJIEHHBIMHA HJIay-
3AYCOM [JIA COOTBETCTBYIOIMUX BEJINYMH.

*) Pogg. Ann., Bd. CXVI, S. 73 (1862); ibid. Bd. CXXV, S. 353
(1865). Cm. Taxe B ol t z ma n n, Sitzber. der Wien. Akad., Bd. LXI1II,
S. 728 (1871).

**) Verwandlungswert des Warmeinhalts (y I'u66ca—«Transformation
value of the kinetic energy». Ilepes.).
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Vpasrennsa (112) n (181) mowasmsaior, 9T0 ecam ¢ mam Y,
maBecTHO B BuAe QyHkmum © © a,, @,,..., TO ME MOMKeM IIpA

poMomy AuPepeHnUPOBAHEA HOAYIHTh & RIM e ®W Ay, A,,..
B Buge QyHKNUA TexX ke HmepeMeHHHX. B caMom Jese,

- — dy*
e=g—BT =903, (191)
P - L. 192)
eg=1Yq Ng =1, a0 ° (
CooTBeTcTByOIIee yPaBHEHNe JJIA KUHETAYECKOH aHeprum
- - d
Sy =4, — O, = 4, — O, (193)

KOTOpOe MO/KHO IIQJIydUTH TEM e CII0c060M, MOieT OHTH IpO-
BePEHO IpH MOMONE HM3BECTHHX Yie coorHomenmit (186), (187)
n (188) Mempay ero mepeMemmuMm, TaxmM ob6pasoM

_-__a_q,-—_a%
A=—g=—5 (194)

B T. ., TAK 9TO CpefHAe BHAYCHWA BHENIHNX CHJ MOLYT OHTH
BHBeJIeHH n3 ¢ man 9.

CpenHEe 3HaueHUs KBAJIPaTOB MM BHCHEX CTeleHell oHepruu
(mONHO#, MOTEeHNEANBHOM BIIM KMHETHIECKOH) MOMHO JeIrKo HOJy-

anTh moBTOpHEM AnddepernmposanmeM ¢, U , O, WM £, g, 2,
mo 6. Us ypaprenna (108) Mu mMeem

_ BCe $-¢
e=g...(ee S dp,...dq, (195)

$asH

o, nnbdepentmpya mo 6,

ds B g s a %t
;{@’—'S"'S S r ) e dp,.. dg,  (196)

¢asu
= no (108)
ds _s*—{s , = dy
b= "8 Tg an
nian
ds , =(. qd .
s=02+:(9—03). (197)

*) Tnddepenunposanne mo 6, COOTBETCTBYIOMEe K3MEHEHHRIO IIPH NMOCTO"
AHHBIX BHEINHAX KOOPAWHATAX, XAET IIOJHBIE IIPOHUBBOIHLIC M IO3TOMY ﬁyne'r
8xech M B RauabHeMmem o6osHavaTbCA cHMBoJOM d. (ITpuM. mep. HeMenk.
usg. E. Zermelo.)
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ComocraBaas ¢ (191), momydaem

S . (s-03")"—e k. (198)

Touno Tar e u3 ypapHeHHA

_ BCE q)q —%q 1
eq=S...Seqe S Aldp,...dq, (199)
KOHQHT.
MOKHO HOJYIHTH
z§=;;+e=£z (40— ej’;) —er 2 (200)

TeM e myTeM, ecId MH OrPAaHAYAMCH OIpefedeHHOM woHU-
rypanueif, ms ypaBHeHUA

. e brep 4
ep=g...Sepe S Aldp,...dp, (201)
CHKOPOCTH
[0JIy9aM
ao: 46 L d°p <?p_9%> eaig‘:’ (202)

aro, no (187), ceomurca K
G=(tn+in)en (203)

Ilockonbky aTO BHAYeHMe He BaBACAT OT KOHPArypaumm, MH
BOUM, YTO CPefHee KBajpaTa KUHETUYeCKON 9Heprmm JJjA Kam-
mo#t kKoHQEUrypanuu OfVHAKOBO M, CJENOBATENbHO, COBIANAET
€O CpefilHAM AJIA Bcero aHcaMmobiada. MH MoikeM II09TOMY HCTOJIKO-
BaTh &} an60 KaK cpegHee AAA MoGoi wacTHO# Komurypammm,
b0 Kaw cpegHee A Bcero amcambiaa. HeobxomuMo oTMermTs,
4TO BHAYEHUE DTON BEJIUYAHH BIOJHE OIpEAeNAeTCA MONyJeM
¥ UACIIOM cTemeHeifl CBOGOAH CHCTEMH M B APYIHX OTHOMICHHAX
_HE BABHCHT OT IPAPOAH CHCTEMEI.

Oco6yi0 BaMHOCTH IPEACTABIAIT (PIIOKTyananm SHEPIHA nin
nX OTHIAOHeHAMs OT cpefHmx sHaweHuit. CpegHee 3Ha4YeHme BTHX
¢aokryanuit ecTh, KoHeuHO, Hyab. EcTecTBeHHOU Mepo#t momo6-
HEIX (QIIOKRTyamuii sBIAETCA KBAJPaTHHIA KOpeHb W8 HMX CPeXHEro
kBagpara. Ho

(e—e)p=c'—¢" (204)
TOHIECTBCHHRM 06p330M. COOTBeTCTB@HHO

T ya_ ds___ a*p .
(—ey=6d_ gt (205)
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ITogo6umnM e 00pasoM

(eg—ey=6"01= —@ Tl (206)
(=) =032=—@I =006 (0]
CitenoBaTedbHO,
(e—e)*= (3q—2g)* + (s, —2p)" ~(208)
Vpasuenuae (206) morasmBaeTt, uTo %q HEKOTIA He MOKeT OHITh
P a0

OTpRIATedbHOM U uTO ‘ngg— i Z—al HEKOr[a He MOoKeT CHTH IO-
JOKBTEIBLHOM *).

Y10GH ONEHNTH MOPANOK STMX BEJWYKH, MBI MOKEM HCIOJb-
30BaTh [JA CpaBHEHMA CpPEHIOI KEHETHYECKYI0 BHEPIMIO, TaK
KaKk 9Ta BEJHYNHA He B3BUCKT OT IOMEBCJBHON IIOCTOAHHOM,
BXOfifmieit B ompefiesieHre noTeHmmaabeoi smepinn. Ilockomexy

e_p = %nG,
TO

— )2

(L'L_Ts‘l=l , (209)
sp n

o2 4o (210)
s, n dsp
—%)s ds d»

Lot 22,2 %y (211)
5p nodz, n nodz,

9N ypaBHeHNA IOKAEZHBIIOT, Y10 €CJW GUCJ0 cTemereil cBO-
GOMBHl CHCTCMH BeCBMa BEJEKO, CpeflHEe KBApaTh (QUICKTyamuil
9Heprun (DOJHOH, IOTEeHNUAJBHON M KEHEILUECKOI) OYCHB MaJlkl

*) B paccMCTpeHHOM B INpMMEYaHMH HA CTp. 62 CAyuae, B KOTOPOM
NOTeH UMaJIbHAA BHEPTUS ARJAET(A KBaApaTHYHON QyHKDKeii ¢, u A. He 3a-

BHCUT OT ¢, MBIl HOJBKHEI HOJYYHTHb NJA NOTEHLUANLHOM dHEpPruu

(sq—¢g)? = n8?

o) =

I s 110JHOH OHeprun
(s—=3)t=n92.

B arom ciiyuae MB MOKeM TaKiKe Hanucarhb

(sg—2g® _ 2 (s—e) _

1
(s-, —8,)? n’ (3_"-3::)’ Toa
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B CPABHEHMH C KB3JPATOM CpPeAHEr0 KUHETHIECKON dHeprum *), 3a

Js
NCRJIIOYEHNEeM TOI'0 ciy4ass, Korpga HpOMSBQI(HaH 'd_—q TO[O ;e II0-

Sp

. 14
pPAAKA B2JIIYAHH, 4TO n. Tarue 3HaUYCHAA Z,T” MOT'yT BCTPEYATHCA
8
-, - .%%p
TOJILKO B MHTEPBAJAX €, — 2, HMMEIOIAX HOPAMAOK BEIMYMHH n’,
321 HCHI:OYeHNEeM TeX CJIy4aeB, B KOTODHX IOPANOK BeJIMIdHH &,

6onbmie, weM mopsAMoK BeauiuHE &,. He paccMarpmpasm ceftdac
9THX CJydYaeB, HMHTepECHO WNCCJIe[A0BaThH GoJiee HMOAPOGHO cJaydau

dsz —

60IbMUX 3HAYCHNI ‘;:3 B yskux mpefieaax. JlomycruM, 4To AJIA e,
- Sp
—y é)sq ’
u Sp 3Ha4YeHue ,-—?———nopﬂlma enummu, HO Me?KJIy 9TAMN 3HAa-
_ p

YEHUAMA e, BCTPEYAITCA OUCHh GOJbOIE BHAYEHAA MPOMIBOXHOM.
TorAa ® amcamGie, uMeomeM MoAydb 8 u cpefiHme Hepram e,

m &g, BHAUYEHMA &,, BaMeTHO GOJbmUE, 9YeM ey, OyAyT CTONL pen-
KEMH, YTO MH MOM<eM IpaKTHuecKH mMu npeHeGpeds. Onm Gymyr
eine Oomee pegkmMm MJaA aHcaMOaA ¢ MeHbmuM MoOAyieM. Ecau
mu AuddepennupyeM ypaBHeHUE
4 Y5
M= —"g

CUMTas e, MOCTOAHHOH, a O M, cIefoBATENbHO, Y, TePEMEHHLIMH,
MHl TION y9uM

d")q 1 d‘l‘\, ‘{'ﬂ-sl
JeT)eq:ET PR (212)
orryAa, mo (192), ~
dn, 8g— ¢
a?l,:”e_" , (213)

T. €. yMeHbIIeHWe MONyJA yMEHBIIAET BEPOATHOSTh BCeX KoHJm-
rypanu#i, AJA KOTOPHX IOTEHNUAJbHAA DHEPruA IPeBOCXOAUT ee
cpefinee sHauenme mo aHcaMbiuio. Jlamee, AaaA aHcaM0iA ¢ MOAY-

aeM ©' @ cpeflHAME 9HEPIMAMH &, U €, BHAYCHWA €, BaMETHO

MeHbIIAE, 4eM &g, FOJKHHL OHTH CTONb DEAKH, YTO IPAKTHIECKM
uMi MokHO mpeHeGpeub. Onu GyAyr eme 6omee pelKUMZ B aH-
caMbire ¢ GONBIUM MOJyJdeM, Tak KAK COIJIACHO TOMY ke Ypas-
HeHUIO BO3pacTaHMe MONYJA YMSHbIIAET BEPOATHOCTH KOHpury-
pangit, JUIA KOTOPHIX IOTEHUWAJbHAsA SHEPrMA MeHbIIe ee cpen-
Hell pedmumHn 1o ancam6mo. TaxuM o6pasoM, Aad sHadvenni O,

*) B monorpapun I'm66ca: «The mean square of the kinetic energy»...
OJKHO OHTh: «the square of the mean kinetic»... (Ilepes.).
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Jemamux MemAy 0 m 8”, m sHavecHmEt e, JemamEx MesKAY
sy O &p, 9A0THEIE BHAYEHHWA ¢, IPAKTUYECKU OTrPAHMUCHH WHTEp-
BaJIOM MeRNAy e, U eg.

B caysanx, KOTOPHe HaM eme 0CTAETCHA PACCMOIPETHb, MMEHHO,
Lorfa ‘3;‘1 AMeeT OYeHb OoJbmue SHAYEHAA, He OrPaHUICHHEIE
Y3KAMU épenenamm, 4, CIeM0BATENLHO, PA3IAIHA CPEJHAX IIOTEH-
TUAJBHEIX 9Hepruil Ajasm adcaMmOiaeil ¢ pPasiUYHHIMA MOMLYIAMH,
B0OOMme rOBOps, OYellb BSJIWKA IO CPABHEHWIO C PasIAIdAMM cpef-
HUX KiHeTHYecKNX oHeprmit, ms (210) caeayer, uro QumoxTyarum
CpefiHero KBajipaTa IOTEHNWAJBHON 9HePrHd, XOTA W He MAJH IO
CDABHEHUIO CO CPefiHell KpmHeTMYeCKO#W dHeprueil, Bce ke, BooOme
I'OBOPsA, OYeHb MAJIH [0 CPAaBHEHMIO C pasdAInaAMu CpefHedl mo-
TeHOUWAJBHON BHeprmu MAJad aHcaMOaeil, yMepeHHO OTIMYANI[AXCA
II0 CpeflHed KUHETMYECKOU oHEepPrumM; WCKIIOYEHUs HMEIOT TOT e

XapaKTep, KaR ¥ OIdCcaHdbele IJA ClIydas, B KOTOPOM

1'0BODPS, HEBEJIMKO.

O6parumMes k aHcaM0mo0, MOAOGHOMY pPACCMOTPEHHOMY, MM
K CHCTEMAaM, KOTOphIE MOKHO CYATATh IPOW3BOJLHO BHOpDAHHRIMU
N3 MOROGHOI0 aHC3MOJA.

Ws usnoserdoro BIme CJAefAyeT, UTO B OTUX CIYdafAX 9ed1o-

BCUYECKOMY OIEITY H HaOJIOJEHAI0 BeJIMIUHE E—E, §,—E€p,

£, —¢q NOJUKHE IPeAcTaBIATLCA, BOOOIIE roBopd, MCIE3AI0NIE Ma-
JIBIMH, KOTJIa 9HUCJIO cTemeHell ¢cBOOOAHI TOTO jKe HOPAAKA BEJIWIH-
Hbl, 9TO ¥ 9UCJI0 MOJIEKYJI B TeJIaX, ABJAIIAXCS NPEAMETOM Hamero
OJIHITA ¥ HalmoneHnit.

IIpnuuna cocrour B TOM, yTo mOAOGHHIA onwT He Gyaer pocTa-
TOYHO IOWPOKEM, YTOOH OXBaTATH Oojiee 3HAYATENLHHE OTHJIO-
HeHAA OT cpefHMX 3HA4YeHMH, a HaliojeHWe—g0CTAaTOYHO TOH-
KuM, uToOH 0GHApYHWUTH OOBIMHEE OTKJIOHeHWA. Jlpyramm cJo-
BaMHA, Takue aHcaMO0JU NOKHH NPEJICTABIATHCHA YeIIOBEYECKOMY
Ha0JIOIeH N0 aHCcaMOIAME CHCTeM ¢ OJMHAKOBOM pHepruelt, B KOTO-
PHX ODOTEHNUANLHAA M KUHETHYeCKasd SHePrud (ecadm mpepmoIo-
“KUTH, YTO MMEETCS CPeAICTBO M3MEPATh 9TH BEJUYUHH OTAEIBLHO)
MMEIT KaKAagd B OTJACJHHOCTHA OXHOPOAHHE (mo BeceMy aHcam0iro)
sHadeHnn *), VIcKiIo9eHNA MOryT BCTPETHATHCSH, KOTAA AJIA YaCTHHX

s
q
273;, , 3006[[19

3HaYeHnit MOAYJIA NPOU3BOAHASA a—fg OPNHAMAaeT O4YEHb 6oas-

3

u1oe sHauenne. C TOYKHM SpPEHNA deJI0BEYECKOTOo HAGIIOEHMA 9TO

(RQHETCH B TOM, 4TO AJA adcamOid, B KOTOpoM O m e, mMeior

*) Bro mpeguonaraer, YTo KAHETAYECKAA ¥ HOTEHIMANBHAA SHEPIAH HH/H-
BUNYaIBHHX CHCTEM NOJHE AMETh KaIasA B OTAEJILHOCTH BHAUEHNHA, IPAKTH -
"eCKH NOCTOAHHHE BO BPEeMEHH.
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HEKOTODHE KpUTHYeCKNe 3HaueHms, &, OyMleT He OIpeNieleHHEIM B
HEeKOTOPHX I'paHUIAX, KOTOPHE MOJKHEL COOTBETCTBOBATH BHAYe-
HUAM O 1 e,, HECKONBKO MEHBIIEM W HECKONBKO GOJbIIMM KpmTH-
gecknx BsHauemmii. Ilofo6Hasg HeoIpefeJICHHOCTh TOYHO COOTBET-
GTBYET TOMY, 4r0 MH HAGT0flaeM B OMBITAX C TeJ3MH, BCTpedaro-
NEMHUCA HaM B Ipupofie *).

Yrobu Noiyauts obume (QOPMyJH JAAA CPeAHAX 3HAYEHUR
PaBINYHEIX CTemeHell suepruil, ME MOMEM HOCTYIHTH CJeAYIOMINM
o6pasom. Ilycrs h— Karoe-mGO IOJIOMKUTENBHOE IEJO€ THCJIO;
TOrRAa TOMAECTBEHHO

BCEC _E
S B ‘She edp! ...dqn=
pasu
_erd( \ 2 dp, (214
=05\ -\ p, - .- aq,, );
dasn
T. e., mo (108),
K] o
che 6"‘9'3% (eh"e ") . (215)
CirenaBaTesbHO, ‘ .
che © = (e* Vet (216)
n
¢ ¢
—_ = d\h "8
eh=¢® <8’ d@) e . (217)
Ilpu k=1 sro nmaer
: - d [y |
-0 5(3), (218)

aro cormacyercsa ¢ (191).
Ua (215) monyuaeM Tak:Ke

- o - J— ,
Fetd el =(Fref)F T, @
s=(srer ) e - (220)

*) B xadecTBe MpUMEpPa MBI MOsKEM B3ATh CICTEMY, COCTOAILYIO U3 KUTKO-
CTH, TOMEIIEHHON B BAKPHTOM IMIMHApPE IIOf, HATPYMKEHHLIM IOpIIHEM,
¢ mycroTolt MeKLy IOpIUHeM M BepXoM uuauupapa.T amenblit mopuieHb oA eH
PacCMaTPUBATECA KAK YaCTh CUCTEMH. (9To POpMAIBHO HEOOXOHHMMO JJIA TOTO,
9ro6H YROBIETBOPUTL YCIOBUIO HEMBMEHHOCTY BHEIIHUX Koopanuar. ) Ouesny-
HO, YTO IPK HEKOTOPO# TeMIepaType, a MMEHHO, KOT/ia IaBJIeHUe HACHIIEHHO]
1apa ypaBHOBEIIMBAeT BeC NOPIUHA, B 3HAUEHMAX NOTEHIMANLHON W MoIHOH
AHeprufl, pacCMaTPMBAaEMHX KaK QYHKLMU TeMIIepaTypHl, "*1eeTCA HEKOTOpan
HEeONpPeReIeHHOCTD. : )
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AHAJIOTMIHEIM 00pasoM U3 TOMKAECTBA
BCE

&g 1
Ss’&e ”A%dql coodgy=

KoHpHr.
4 BCE & 1 ;
=9’z§S Sa;~te ®Aldg, ... dg, (221)
KOH(DHr.
Mbl HOJYy9dM
heg (9’ >h - (222)
A - - h-{ —
eh = (aq+9"‘ Eé) g, (223)

B orHomenwn KuHeTHmueCKON sHeprma MAOJKHH 6HTB cmpa-
BelIUBH IONOOHEe ke ypaBHeHWA [JA CpeAHAX, B3ATHX IO
warofi-mm6o dacTHo# KOHPArypanum miI@ IO BCeMy AHCAMOJIO.
Ho, mockoasry

— n
Sp-_— »2—9,
ypaBHEHHOE
oh— ( +9=da) eh1 (224)
oBeleTcA R : ’

—_ _— h-
g=(se+0 )T i=2(20+0:2) 0. (225

{CenoBarTesbHO,

d=(3+0)5e, (226)
a=(3+2)(5+1) 3@, (227)
G F_<if+_hl 6" %). (228)

r 1
I‘(-in

*) B ciiygae, pacCMOTPEHHOM B [pHMEUAHAM HA CTP. 63, «MH Jlerko
MOMEM NOJY4HUTh

(s?s?)"‘é( et O —) S

HTO, BMecCcTe C

6g—8g= —9

2

S, d N\ d \*
Cmsi= (Sore L) ewri=5 (Fore ) o

Orciona

AaeT
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Cpennee 3HAYeHHe pABINYHHX CTeHeHel (IOKTyanuii aHep-
roii ODpome Bcero IOJXY4MTh caeAyomuM obpasoM. Tak kax

e — pynxuna O, TOTAa Kak : — GYHKOUA P U ¢, TO TOMICCTBCLHO

BCE

e
o d . "o
9% \ &(S—e)"e Odp, ... dgy=
$asu
BCe

[]
={.. S [a(e_z)h h(..—-—c)h”le’do]e Sdp, .. dqn. (229}

Qasu

T. e., mo (108),

K] K
o m[e—re f =[P —ne—arre 3] e f 0

AaM, TMOCKOJABKY, mo (218),

O L et P —h(c— O

" =0 L e (e O (231)

Touno TakuM ke cmOCOGOM MEI MOKEM IOJIYYHTH JJifl JIOTEH-
nuajbHOR dHEepIIH

(oq— 29" = 8% 2 (e, — 24 B (cg— e)"~ ta*—. (232)

(g — sa) = sz.

= = (st ot ) G w),

€8 = n9.

Kpome Toro,

4TO, BMeCTE C

maer
4\ —— d\F1 .
=) —("eﬁ'ezm) (s—s)™1=n( n0+62 A1
CHIENOBATEILHO,
T'(n+h)

A
T 0 ",

AL
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ITpuMenaa mocaefoBaTeabro (231), momyanm

(s—e) —e)'= D-,

(e — za)3 =

(s—a)‘ D"e—|-3(D )2,

(e—e)‘ D%z +-10D=D",

(s —2)* = D" + 15D D’ + 10 (D )’ +15 (De)

e e ¢ e * 4 4 + e e e * * & 4 o o < e e

rjie D mpeficTaBideT OIepaTop 82(-1%. IonoGuule ke BBIpamie--

HUA, OTHOCAMMECH K IOTEHNOWAAbHOK bHeprum, MoryT OHTE BH-
BefieHH m3 (232).

HNaa KuHermuecKoil SHeprmM Mbl MOKeM HAINCATh IOROG-
HEle jKe YpaBHEHNA, B KOTOPHX CpeflHHe MOTrYT GHITH B3ATH Jm60-
AJaA oTAeibHOM koHPurypaumm, au6o Axa Bcero aucambas. Ho
TAK Kak

dsp p

s~ 2

obmasa gopMyaa cBORUTCA K

(e —e )""l —0: 2 76 (e ,,) + 1 nho? (s — ep)"“ (233):

wan
o=l 99 4 (sp— &)’
A+t “~ n 38 ) +
» _L___. e
2h (31)"'3[1) 2h (sp—’s;p)h_1
+n Tty TS, (234).
&p &p
Ho Tark Kak TOMKAECTBEHHO
(p—op)® (cp—sph
R g, SELE o 0,
Sg 3p

TO BHAYEHUWE COOTBETCTBYIOIIEr0 BHPAKeHUA AJA JHOGOr0 ImOKa-
sareas OyfeT HesasmcmMo or O, m gopMmymsa cBOmUTCA K

pey -_— ""; —‘;—_ n —’_s— y

&p » n
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-CJIeUBATEJIBHO,

sp—;p 0 'sp——e-p 3 8
R} 4, ( )= 5
&p §p

= \1 [A

&p—®p ep—%p 48 42
= =0, — | =t
Sp Sp

sp“;p * 2

- = — P *).

. n’

OgeBmaHo, 9TO eci:m ¢ WM € NAHH B BAXe Pynxum# O, Bee

<pemEme THma et mam (: —e)P sTum ompepmensiorca. Touro Tak e,
-¢cim ¢, WM e, MaHH B Buje QyHxnmit ©, TO Bce cpemHme ThOA

ef mm (s,—e,)" Oynyr ompepememe. Ho

- -1
5q=€—-—2- ne-

CnepoBaTenbHO, €CIM Kawasg-1u6o W8 Beamdud ¢, ¢, e, Eq na-
BecTHa B BEAe (yHKOu O ¥ n TaKmKe WBBECTHO, BCE CpejHDmE
KaKoro-aubo W3 yKasaHHHX BRJOB Tawae Oynyr ompenelewH

B Bone QyEKOMI To#f ke mepemenHoli. Bo BcakoM caywae, Bee

-CpefHde THIA
€p

‘M3BECTHRI TOJIBKO B (I)yH.RI],EK n 1 AMEIOT OAHO M TO e 3HAYEeHHEe
#e33aBACUMO OT TOr'0, B3ATH JIA OHHU JIJIA BCEro ancauc’nm miam orpa-

*) B ciryuae, pacCMOTPEHHOM B NpPEeAHAYIIHX NPUMEYAHHAX, MH JIETKO
A410JIy4aeM

(sg— Eq)h = (sp—8p)*

sq";q h__ 319—3_1\)"
v \ %

Jlia noyHOM SHEpPrEM B 9TOM Clyvae HMeeM

(s—-—;)h'H _\é e —s\" +£ (s —;)h"
s—s8, T n (E—sa n ;—sa ’

H
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HUYEHH KaKo#-m6o wacTHOM Kowuryrammedt. Ecom Mu Rudipe-
peHNEpyeM ypaBHeHue
' BCE p-e
Se 5 dp,...dg,=1 (236)

¢asu

oo @, U yMHOKUM Ha O, TO moxyInM

S S[jﬁz—%]eh dp,...dg,=0. (237)

Iuddepernupya BTOpmIHO WO @,, MO @, U WO O, HOXYIAM
Voo Vm-m+s(-a) ] %dpl--‘dqﬁo, (238)
g S[ afll, - o:;;a, +
( oa, aa,> -aa;—;a; ] e%:sdp;- ..dg,=0, (239)
) (amos+
+<g da,)(ég% q'—s)]e" dp,...dg,=0. (240)

KpaTHHe uHTErpajdH B NOCACRHHX YeTHpEX ypanﬂemmx mpen-
CTABJAIOT COGOH cpefdHHMEe SHAUEHUA CTOAIUX B CKOOKAX BHIpaKe-
HOi, KOTOPHE MH MOKEM II09TOMY IOJIOKATh paBHEMA Hyo. Ilep-
BOe ypaBHeHHE MaeT

M _9 _7, (241)

. a’a1 <’)a1

KaK yxe HoxydeHo Bume. IIpm momomu (191) m sroro coormo-
MeHAA MH TOJNydYaM M3 JPyruxX ypaBHeHR

_— 5 oy 94, a—A"‘ |
4—5) (4,—1)= o(-= )
( 1) ( s/ daldag " daday da, ’
04, 94,
—o( 44 o%) o( =5 ). (263)

, = 0 94 9 *)
(4 =2) =0 = =65 =050 =~

*) Tlo (112). (ITpus. x Hem. nep, E. Zermeln.)
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Mut Mo:xem A06aBUMTBH 11 cpaBHeHEHA ypaBHeHme (205), xoropoe
MOHO BEIBecTH H3 (2306) mByrpaTHnM Auddepeanuposannem mo O:

—_— 92 s
o= —0 oh =% (244)
Ilocmepume nBa ypaBHeHUA NAiOT
—— T TTTT———T az -
(4, — A ) =22 (e ey, (245)
Ecam ¢ wim = ussectrs B Bujie Qpyarnmit 8, a,, a,,..., 10 (—3)°

MossHO moixydnth RubpdepernupoBanmeM B BHAe (yHKOAEM TEX
;e mepeMeHHHX, Ecam e ¢, mam 4,, win v MSBECTHH B BuUJe
$yakouir O, a,, a, ..., 10 ({11_-— 4,) (e —¢) MOmHO mHOMyYATH

nuppepenauposanneM. Ho (4,—4) =n (Al—.'Zl)(A,_Zz)
HeBOBMOKHO IOJIYU4ATh KAKMM-IAGO IOMOOHHM oGpasoM. M

puflesn, uyro (s—e)® ABIAETCHA, Boobme TroBopA, UCYe3alo-

meit BeaMYWHON AAA BSChMA GoqpmuX 8HAYEHHHE £, KOTOpOE

MH MOMKEM pAacCMAaTpHWBATh, KAK HeABHO cofiep:ameecd B O

B HKagecTBe [Meddresid. 1o e caMoe cIpasefamBO JaA

(4, ——Zl)(e—e). IToBuauMoMy, MH He MOKeM YTBeD:KAATH TO e
= = == 9%

camoe 0 (4,—A4,)" nam (4, — 4,)-(4,— 4,), Tak KaK —— MoeT

da?
s 0% g
‘OMTh O4eHb BeJIMKO. BelMYnHBI 7o n Fat OTHOCATCA K KJIACCY

‘TaK HABHBAaeMHX ynpyeocmei. IlepBoe BupameHme IpeNCTABILIET
«c000# ympyrocTh, N3MEepeHHYIO IPH yCIOBAHM, IO KOTOPOMy IpH
M3MEeHeHAN @, BHYTpeHHHe KOOPAMHATH ¢,, ..., §, BCE OCTAIOTCH
<purcuposananMn. IlociefHee BHIpaskeHme IPEACTABJIACT coboit
VIPYrocTs, H3MEPeHHYI IpA YCJIOBAW, 9T0 ¢ HM3MeHEHHEM 4,
aHCAMOIBL OCTaeTCA pacmpeflelIeHHEIM KAHOHHYeCKH, ¢ TeM JKe
‘MOAyJIeM. DTO COOTBSTCTBYET B JU3MKe yIpYrocTH, ABMePeHHOR Mph
yCiI0BAM HOCTOAHCTBA TEMIEPaTypH. Ouennpno, 9ro mepsad 60Jb-
1Ie TOcHeXHel @ Naxe Mo:Ker GEHITh BechbMa S8HAYMTENHHO OOJbIIEH .

OTRJIOHEHAS CUAH A, OT ee CPeflHero 3HAYeHHA 00YCIOBICHH
9OCTAYHO PA3IMYMeM PHEPrAM B CHCTEMAax aHCAMOJA, & IaCTHIHO
pasIAuAAME B 3HAYCHUAX CHJI, CYTIECTBYIOMUX B CUCTEMAX C O/IHHA-

KoBolt smeprueil. OGosnaunM 4ep 3 4, L cpeniHee 3HadeHme A, AJIA

CUCTeM AHCAMOAA, WMeOmUX ofuHaKoBylo aHepruio. OHO ompe:
Jeantcsa ypaBHeHneM .
-€
ds = .
— S...S—;;e 6 dp,...dq,

e , (245

Sg e® dp,...dqs
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OpHYeM IOpefesil HHTeIPUPOBAHNA B 060MX KPAaTHHX MHTETpPallax:
PaABHH ABYM 3HAY¢HNAM OHEPIHH, OCCKONEYHO MAaJIQ OTJINI A I0NIAMC
Apyr oT Apyra, —cKameM, € n e+ de. B pesynsTaTe MHOKHTEND
¢-e

e ° OKaBHBaeTCA HOCTOAHHHM B HIpeJicilaX MHTEI PHPOBABMOA, TAK

9TO0 €ro MOMKHO COKPATATHh B YRCJNATEJIE N BHAMEHAaTeJe:

a
- S...S—Ej—dpl...dq,,
Al.c= . ’
SS dp,...dgy

I'fic MHTerpayitl, KaK M paHee, Gepyrca MemnAy e u & -} de. CaeRo-

BaTelIbHO, A,|¢ He B8aBucuT OT O, Oynyum ¢Qywxnmeii smeprum
A BHEIDHWX KOOPAHHPT.

Janee, Mu nMeeM TOMAECTBEHHO

(247)

A=A =(4,— 4]0+ (4, - 1),

rie A,— A, L oGosHauaer M3GHTOK (CTpeMAmelicA yBeamunTH a,)
CHJIEI, pasBUBaeMoil KakroiM-m6o cmcreMoll, HAN cpefHCH BeaUum-
HOW 9TWX CHJ, B3ATOW MANA CHCTEMH C OJfWHAKOBOU sSHeprmeil.
CooTeeTcTBEHHO

(A, — A, = (4, — 4, o) +2 (A, — 4, ) (4, ) — 4,)+ (4, | — 4,)".

Onraxo, cpenimee sHagewme (A4, — 4, ’s) (4, !e—A‘) A CHCTEM
ancaMOid, 0GIa/lalmMUX ONMHAKOBOM BHEPrHei, paBHO HYJIIO, TAK
KaK MJIA TAaKEX CHCTeM BTOpPol MHOmTeab nocrosHeRr. Ciefio-
BaTeJNbHO, CpeflHee JIJA BCero aHcaMbis papHO HYIIO W

(4, — 4, = (4, — A, |y + (4, =41y (248
AHanOrnYHO[ MO:KHO MOKAZaTb, UTO '

(A — ) (o— ) = (A, | — 4}) (e — ). (249

OueBnano, 49TO B aHCAMOIAX, B KOTOPHX (IIKTyanuM SHEpPIHl
e—e MOKHO CUMTATh HE3AMETHHIMM, TO K€ CaMOe CIIPAaBeJiJINBe

W [JIA BeJIURH, NIpeCTABIAEMHX BHpaskcHUsMu BEIa A, | — A,.

CroificTBa BeqmumH THHA A, le OyAyT paccMOTpeHH HHMIKE B I
Be X, mocpsameHHON aHCaMOIAM ¢ IOCTOAHHON oHepruei.

HeGesnaTepecHO paccMoTpeTh HeKoTOpHe obmme ¢0pMYJIH
OTHOCAMMUECA K CPeHNM IO KaHOHUUECKOMY aHcaMOaio B 660CimaK
mye MHOIHe N3 IpmBefleHHEIX B STO# Iiase pesyibLTaToB.
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Ilycts u —mnpomsBonbHasgs (PYHKOMA BHYTPEHHAX M BHEMIHAX
HOOPJAWHAT, A TaKKe MOAYIA u uMuyabcos. Ilo ompenescHmm
mMeeM

BCE $-e
u=S...Sue'” dp,...dgyu; (250)
¢asut
madde permupya mo 8, momyanm
o BCE oy b-e
7 u
d_;:gg (a-&-—(g— O+ ut)e® dp,...dg,
Ppasu
wim
03_57» u(z{l-o) u oY _
303 & T6'99° (251)
Tlonarasgt B sToM ypasHenmm u =1, MH DoxywEM
Y _ bv—s,
P -
TO/CTABIAA OTH 3HAYCHHA, IOTyIHM
du_Ou ,us us
=M TEE e’
uim
ou ou =
05 —6' =uz—uyzemu(— u)( —e). (252)

Eciz mu mpomuddzpenuupyem ypasmerue (250) mo a (dro
MoKeT  0003HAYaTh H00yi0 M3 BHEUTHUX KOOPAMHAT) B 00O3HaYmM

[ e

ds
qepea A OMJIy—;-, TO MAH IOJYy4YMM

ou BCE 2% ‘!" &
/2 u o
3&'=S S da+9 da+ A> ap;- - -dqns
(.ll3u
1IN
d" u oY

da+ C) da+ ’ (253)
INoaaras B o7oM ypaBHeHumn u=1, MH moIXyzaem

dJ

7= — 4

Ilopcrasaasa sTo BHAYEHME, IIOIYIAM

ou ud ud :
=t (254)
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u ou
05 8% = wd—ud=(u—u) (A—4). (255)

IToBTOpHHE mpUMeHeHWS mpaBWi, BHPAKAEMHX ypPABHCHHAMA
(252) m (255), BepoaTHO, Iydmie BCETO OCYUIECTBIAIOTCA A
9aCTHHX cay4aeB. Y pasHeHme (252) MOMKHO HammeaTh TaKMKe
B BH®

(e+ D) @—u)=0, (256)

rae D mpepcraBusier omepaTop 9’(,,% . IToatomy

(:+D)* (u—u)=0, (257

rge h— 10608 IeI0e IOJOKATEABHOE 9YACIO0. 3aMeTsM, dTO,
HoCKOABLKY e He saBucar oT O, (:+ D)* Mommo pasmomkath o
fuHOMMHAABHOM Teopeme. Wam MH MOMeM HammcaTh

(+D)u=(:+D)uz, (258)
a8 TaKKe
(z+D)'u= (=4 D)*u. (259):

Ho omepatop (= D)*, X0Ts O B HEKOTOPHX OTHOMEHUAX IIPOIIE,
4eM omepaTop 0(es BHAKA YCPEeAHEHuS IO &, He MOMCT OHTH
pasioskeH 1o OuHOMEAJBHOM TeopeMe, TAK KAK & ABIACTCH YHK-
nueit © m BHEMIHEX KOOPAMHAT.

Touno Tak ske m8 ypasHenns (254) noTygaem

A w— (260):
OTKyna
Ste) w—w)=0; (261)
“ — —_ .
($+5)u= (’é'l'(%) 2 (262)
OTKyZa .

( A da) -(A . (263)

Teopema 6UHOMa K STEM OIEpaTOpaM He IPUMEHNMA.
Ho ecam mm, xax oCHYHO, PasiuukM OpPH OCMCIA KHAEKCOBR
BHemAMe KOOPHAMHATH, ME MOMeM IOCJIe/[0BaTelbHO TPHMEHATH
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® BHPXOKEHUO U — U M1060# M3 0mepaTopoB
4

8—'—8‘%,

4 4 -
A1+60_‘Z' A,—l—B;—a,... (21)4\
UM BCe BT OMEPATOpHl I[POM3BOJBHOE HUHCIO Pas M B KAKOM
yrofHO mOpANKE, W B pesyiabTaTe MOJYyYAM B KadecTBE CpeRHEro
‘3HavYeHUA Hyqab. Wum, eciv MH IIpAMEHEM Te 3ie ONMePATOPH K U
¥ 8aTeM BO3BMEM CpejHCe, TO pe3yabTaT OyAer TOT ke, YTO I
B ciaydae, ecan GH MH IIOCTABWIM SHaK CPelHero OTAEGABHO HAJ
uuHange 4, A, ... BO Bcex oIepaTopax.

Ecin u He 33BUCHT OT UMIyJabCOB, (OpMyaH, IOAOOHEIE IIpe-
JHAyMEM, HO COiep:Ramme &, BMECTO &, MOLYT OHTH BHIBEICHEI
ws ypasuenusa (179).



TJABA VIII

0 HEROTOPBIX BAJKHBIX OYHKINAX SHEPTHHN
CHCTEMBI

st Golee HOMPOIHOrO PACCMOTPEHUS PACIpEAeTIeHUA KaHO-
HMYECKOI'0 aHCAMOJA IO DHEPLUM, A TaKMe A APYrux Iesel,
11eJ16c000paBHO  BOCIIONB30BATHCA CIeAYIOIMAMA ONpefeeHAAMNA
1l TOHATUAMH.

O6osnaunM vepes V ¢asoBuit 00beM HuHie HEKOTOPOro IIpe-
Jena oHepruy, ROTOpHn MH 0003Ha9WM 4Yepe3 =; MHBEIMU CJIOBAMH,
IyCTh

V=S...Sdpl...dqn, (265)

T1puyeM HMHTErPAPOBAHUE PACHPOCTPAHEHO (IPU HOCTOAHHHX 8HA-
YeHHAX BHEMHAX KOOPJHHAT) HA Bce (Passl, A KOTODHX dHEpPrufA
MeHBIIC Tpepesa e. Mel momyeruM, YTO 3HaueHHe STOTO WHTErpaja
#e GeCKOHEYHO, €CHd TONBKO IpejeibHAaA dHepPrusA ue ABIACTCH
oecroneqroit, TawruM 00pasoM HE ONUH BHA CHCTEM, K KOTODHM
UPUMEHIMO KAHOHWYECKOe paclpelielicHue, He OKameTcs NCKIIOYeH-
dpiM. U160 ecam uHTEr pal:

S.S e—%dp,...dqn,

B3ATHII (63 HmpefeioB *), uMeeT KOH2YHOC 3HAYEHHE, TO MeHBIIASA
BCTIIIYNHA

e-i S S dp,...dq,,

B3ATIA HUIKE IpeAcNIbHOTO 3HAYCHUA &, NMPUYCM & IIepe]l 3HAKOM

UHTerp&Ja mpefAcTaBiaAeT 3TO npenenmoe 3HAYCHME, Tame Oyner
KOHEYHOii,

IlootoMy sumauenme V, OTIAYAOmEECH TOJNBKO IIOCTOSHHBIM
MHOMNTEICM, Takske OydeT KOHCYHBHIM IIpH KOHedHOM =, Omo AB-
-

*) OTO—HEOOXORMMOC yClIoBHe KAHOHMYECKOro pacuperneienus. Cu. raa-
ay IV, crp. 4
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asercA QYEKOUMedl ¢ ¥ BHOITHUX KOOPAMHAT, WMEHHO, HEIIPEPHIBHO
Bospacraomeil QyHrnumedr e, obpamalomelfica B GecKOHeYHOCTH
BMeCTe ¢ & M mcyesaomell JJId HAaUMeHBHIET0 BO3MOKHOIO 3Haye-
HUA & WA AJA e= — co, €SNI DHEPruA MoeT yOmBaTh Oesrpa-
HHTHO.

ITomomum, mace,

av .
p=log4~. (26€).

Qagopuit 06beM MemAy JTOOHME [ByMA OpefeJaM# OHeprum &
7 s"” OpeficTaBATCA HHTEIDAJIOM

.S' evde, (267)

e’

A Boobme Mu MoeM mnoficraButh &'ds BMectro dp, ... dg,
B 2n-KPATHOM HHTErpajle, CBOAA ero K IPOCTOMY, HOCKOIBKY
mpefleTsl MOTYT OHTBH BHIPAsKEHH dYepes3 OAHY TOJBKO BHEPrumio,
a Apyro#f MHOKHTeJbh IOJA BHAKOM MHTErpaJa ABjIAeTcA (QyHKOUel
TOJILKO DHEPIUM WJIM HSHEPIMH M BeJIYWH, OCTAKIMXCHA IIOCTOAH-
HHIMA IIPM HHTCTPHPOBAHUM.

- B wacrHOCTH, MH BaMeTEM, 4TO BEpPOATHOCTb TOrO, UTO PHEP-
IAA KAaKOH-1r60 CHCTEMH KAHOHMYECKOIO 8HCAMOIA JeHT MemAy
mpefieslaMu &’ W e”, IpPeiC1aBIACTCA MHTErPajoM *)

e Jog .

ot 5

{e®7 ., O (268)

%
a CpefiHee IO aHCAMOMO BHAYEAWe (KAKOM-MGO BEIMIMHBI, KOTO-
pas MeHAETCS TOJbLKO C 9HEprumeit) JlaeTcA ypaBHeHEeM **)

g= ¢
2= \ ue® %4, (269)

V=0

NOCTOAHHYI0 ¢ B KOTOPOM MEl MOKeM CYHTATh OIpEJleJeHHOM
ypaBHeHmeM **¥)

e
¢ m S e 8 ¥ de, (270)
V=0

YTo racaeTca HIMHEI'O npefiedia B 9TNX MHTErpa2Jax, TO OYEBH[HO,
9TO0 V=O SKBUBAJICHTHO YCJOBHIO, €TO BHAueHUE & ABJIAETCA
HaUMEHBIIEM N3 BCE€X BO3SMOKHBIX.

“g Cp. ypaBuenue (93).
**) Cp. ypaBHenue (108).
**%) Cp. ypasuenue (92).
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OGospaunm amajormuao 4vepes V, kKorurypamuoHHs# oGbeM
iMKe HEKOTODOro mpefesa MOTEHIHWAJBHOM dHEpPIHH, KOTOPHIA MH
MOHeM HasBaTh &, VHEMu cioBaMu, IyCTh

Vq=g...SA%dq,...dqn, (271)

rfle mHTerpupoBamne (IPM MOCTOAHHHX SHAYEHUAX BHEMHUX KOOD-
OWHAT) PACOPOCTPAHEHO IO BCeM KOHQUIypammsaM, HAJIA KOTODHX
TOTeHNHUANbHAA DHeprms MeHbme e,. V, ABIAerca QyRrmuei e,
@ BHEMHUX KOOPAHHAT, MMEHHO, BO3pacTapmeil Gpyaxnuei ;, KoTO-
padg [B caysasdx, KOTOpHe MHl OydeM paccMarpmBaTh *)] He oGpa-
a1aeTcs B O2CKOHEYHOCTh HH AJA KAKHX KOHEUHHX BSHAUeHmH &g.
Ona nc4esaeT /JdA HAaWMEHBLIIEIO BO3MOMHOTO BHAUECHMA &, WM
AIA eg= — oo, ecuy: s, MomeT OecmpefensHo yomBarh. Ona He
BCerfla ABJAAETCHA HeIPepHBHON QyHKmuel ;. B camom feie, ecau
MeeTcHA KONeUHHIM ROHPUIYDAIMOHHHIE 00FeM IOCTOAHHOR IOTeH-
fUaJbHON DHEPrMM, COOTBETCTRYIOMCe 3HaYeHne V, He GyAeT BRIIIO-
<aTh JTOT KOHpHUrypanuoHHHN o0BseM, HO, ecid &, BO3PACTaeT
6¢CKOH2YHO MAaJIo, COOTBCTCTBYIOIlee 3HadeHWe Vg JMOJGKHO BO3-
PaCTH HA 3TOT KOHEUHHHA KOHQUIYpanuoHHHIN o0BeM.
Hoxaomum, Aadee, J

q>q=10g(FV:. (272)
Paszopuil 006eM MemEAY JTOOHME JByMA IIpefiellaMy [OTeHUAJb-
HOH DHEPIMM €; W €; MOMKHO IpPefc1aBUTh HHIETPAJIOM

7

*q

{ evae, (273)

8
#0Jdb CKOPO V, KaKk (yHKOUWA e, He TEpPOAT pPABPHBA MeHIY
9TIMA I'PAaHAAMA IJIA HA 3THX TrpaHanax, T. €. KOJIb CKODO He
CYUIIeCTBYeT KOHEYHOro KOHPArypammoHHOro ofheMa IIOCTOAHHOM

TOTeHINAJBHOA 9HEeprA;m MCKJly 9THMH T'PAaHANAMA UJIA HA HAX.
WM Boofmie Mzl MoMeM, ¢ YHOMAHYTHM OTpaHM4YeHHEM, IOJCTABUTH
1

e*ds, BMscTo A% dq, ... dg, B n-KpaTHOM HHTerpaie, CBOASL €ro
K IPOCTOMY UHTErpajy, ecja Ipefelill BHpPa#eHH dYepe3 MOTCH-
QUAJBHYIO SHEPIMI0 W APYroit MHOMATENDb IOR 3HAKOM MHTErpaJa
apagerca GyARnue# TONbKO HOTeHIUAJIbHOHN 9HEpPIrMm Wid IOTeH-
HUAJdbHON SHEePrMM M BeJMYUH, OCTANINAXCH MNOCTOAHHEIMU IpH
WHTerpuPOBaHMAN.

*) Ecim 66 V morio ofpamaricsa B' 6eCKOHEUHOCTh JJIA KOHEYHHIX
AHAa'eMUN ¢4, TO V TaKiKe, OYeBHAHO, 00paljaioch 661 B 6€CKOHEYHOCTD [JIA
WOHeYHH X SHAYEHHH s.
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n
T. e. V, TPOIOPHHMOHAIBHO ei. Msu MoeM, caef0oBaTeIbHO, IMO-
JOMATH

I3
<3

= (=2 oM !
Ve=Cs;, €P=5Ce (286)
rie C —uocrosHHAA, II0 KpaliHe#i Mepe AaA (PUKCHPOBAHHEIX
3HavYeHNd BHYTPEHHHX KOOpPAVHAT.

Jlaa ompefeseHusas 3TO# IOCTOAHHON PacCMOTPAM CJIydall KaHO-
HIT9¢CKOTO paclpefelieHus, AiaAd KOTOPOTO

o |
Yp=Cp
DL
(e o "de,=1,

TAe

2] -z
e®=(270) *.
TlomcTasiAs 3T0 BHAYeHmEe, a TamKe 3sHadeHme ¢ us (288), Mu
MOAYIAM
n 1
. SR

3_ ds, = (270)",

-
e Yz

®
LN
7N
)
S
—
9|
1S
N\
DL
—/
I
~~
Do
a
N’
~

: (287)

Ik

Onpefe®B TakuM 06pasoM B3HAYeHHe KOHCTAHTH C, MbH MOKeM
IOZICTABUTEL ero B obmee BHpa;keHwe (283) W HOIYIUTH CJIEAYyIO-
m@e COBEpPIIeHHO O0me BEIPAYKEHUA:

V,=—me (288)
T ( o Mt 1)
P Gl (289)

*) BechMa CXOfHHe BhpameHus maa V,, ¥4, V u e¥ momuo muaiirn
STUM K€ CaMBIM CIOCOGOM HJIA CJY4YadA, PACCMOTPEHHOro B MpefbIyIHX
rpuMedYaHuAxX (CM. cTp. 62, 79, 83 u 86), rae s, ABIACTCA KBaIpaTHYHOI



I'’E VIII. O HEROTOPBIX OVHRUUAX 9HEPINMHU CIICTEMBI 99

3ameTuM, 9TO 3HadeHus V, U ¢, nusa Kaxoil-1nGo 3agaHHOI
g, He 3aBHCAT OT homlmrypanmx U Jaxe OT IIPUPOAHE paccMa-
TPUBAEMOl CHCTeMBI, 3a MCKIIOUCHMEM ee uHcia CIemeHedl cBo-
(1331138

BosBpamascs k KaHOHHMYeCKOMY aHCaMO/I10, MBI MO;KeM BHIpa-
3UTh BEPOATHOCTH TOT0, UTO KHHETHYECKas BSHEPIHA CHCTeMEH

3aJaHHON Kompurypammeii, Ho BO BCeX OCTAJbHHIX OTHOMICHHSAX
He OUPENEIEHHON, JEKUT B 3ajlaHHBIX TPAaHMIAX a0Gof cropo-
HOil ciepyomero ypaBHeHHUs:

Se«ep egwdsﬁ L (e 6<ep> a(: ) (290)

(g™

TI0CKOABKY 5TO BHIDAKEHHE He 33BUCHT OT KOOPAHHAT, OHO
TpeAcTaBIAeT TaKAKe BePOATHOCTb TOT0, YTO KAHETHIECKAA SHep-
rufgd Kakoil-anbo MPOU3BOIBLHONU CHCTCME KAHOHUYECKOI0 aHCAaMBIA
deswnT B TeX ske rpaHmnax. (Qopma moclegHero MHTerpasa
TMOKA3HBAET TAKME, YTO BEepPOATHOCTH TOT0, YTO OTHOMICHWE KUHE-
THYECKOM DHEPIMN K MOJAYJII0 HAaXOAUTCA B JAHHHX TI'paHHIAX,
He 3aBUCAT W OT 3HAYEHUA MOAYIHA, ONpeieIAfaCch EANKOM IICIOM
crenenedl ¢BOGOAH CHCTEMB M I'DAHNYHEIMU 3HAUCHUAMH OTHOIIE-
Hud.

Cpennee 3HaueHme m1060if (YHKNUD KNHETHYeCKO# 9HepIHH,
B3ATOE II0 BCEMY aHCAMOJI0 HAM 10 KAaKOH-nuGo gacTHOH KoHQU-

$yurnueit ¢, a Aiz HE BaBHCHUT OT ¢. B aToM ciayuae

n

( 2 (2«)2 (sq_sa)—’
A, J

(i)

n

mn) (q—2a)° B
( ) - <q1 :) R

7= (& )2‘2"?‘(‘;13)’"'

N
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n
1. e. V, mpomopnuoxambHo 2. M MOKeM, CIef0BATEIbHO, IIO-

JIORNTDH

P»

3

-1

I8

, (286)

n
— (2 ep " (s
Vp"—C°-p, e 2C¢-

k-]

rie C —mocrogHHAsA, IO KpaiiHeldi Mepe AaA (QUKCHPOBAHHHX
3HaYeHNl BHYTPEHHUX KOODAMHAT.

JLaa ompeflelleHns 3TO# MOCTOAHHON PaccMOTPHM ciaydail KaHo-
HITYCCKOT'0 pacIpefieieHus, IS KOTOPOTO

The
4 -z
e®=(2=0) *.
TlogcraBiAa 3To 3HAUYeHWe, a Take 3HadeHue e n3 (285), Mu
moIyIuM
oo e n n
y A Ky pas
R - 35 SRR ]
?Cge”% dz, = (2x8)" ,
0
n L C 2o Nz, /s n
—_ o (2P ) = 2
zele = (3) d()=ny,
0

! L8
Ser(3) =0,

()
= 7

OnpefieuB TakuM 0GpasoM 3HadeHme KOHCTAHTH C, MBI MOHeM
TOJICTABUTL ero B obmee BepaskeHue (283) m mOJAYIUTh ClieAyiO-
mue COBEpIIeHHO O0mue BHpaMKeHnA:

(288)

JPCE (289)

*) BecbMa Cxomubie Bhipaskenna maa V,, e®?, V u e® momHO Halitu
STHUM 3Ke CaMBIM CHOCO0OM HAJA CJYuad, PACCMOTPEHHOro B MpPEehIyLiHX
MpuUMeYaHuAX (cM. crp. 62, 79, 83 u 86), rue g, HABIAETCA KBaIpaTHYHOIl
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3aMeTuM, 4T0 3HaueHWsA V), U ¢, AIA KaKOH-TuGO 3amaHHOI
g, He 3aBICAT OT KOH(Urypanuu o Jame OT IPUPOABI paccMa-
TPMBAEMOIl CIICTeMEl, 3a MCKJIIOUYCHMEM ee Ynciaa CremeHeit cBo-
OOnHL.

BosBpamagcs K KaHOHIYECKOMY aHCAMOJII0, MBI MO;KeM BHIpa-
3UTh BEPOATHOCTh TOr0, YTO KHHETHUYECHAA OSHEPIrUsg CHCTEeMEL

85]aHHOIl KoH(Urypanueif, Ho BO BCeX OCTAJbHHIX OTHOMEHHAX
He OIpeNiecIeHHOll, JesKBT B 3ajaHHHIX TpaHmINax aw6oit cropo-
HOMl cIefyIomero ypaBHeHHsA:

Seup U Ti,_jgg?@)%‘ a(2). @0

TlockombRy 5TO BHIpAiKEHHE He 33BUCHT OT KOODAMHAT, OHO
IpeicTaBIAeT TaKHAwe BePOATHOCTb TOTO, 4TO KMHETHIeCKasd dHep-
IOl KaKoif-In60 MPON3BOIBHON CHCTCMB KAHOHUYECKOT0 aHCaMOIIA
ae:xnT B Tex ke rpanunax. Qopma mocTenHero mMHTerpaza
TIORA3EIBAET TAK:e, YTO BePOATHOCTH TOTO, YTO OTHOImEHWEe KUHEe-
THYECKOM SHEPIMHM K MOAYJI0 HAaXOAUTCA B MAaHHHIX TDaHHIAX,
He 33BHCUT W OT 3HAYeHNA MOLYIHA, ONPeeIAAch LeIUKOM qUCIOM
crenedeil ¢cBOGOAB CHCTeMBl W I'DAHMYHHIMU 3HAYEHHAMH OTHONIE-
HAA.

Cpennee sHadeHne 000l (QyHRIUN KWHeTHYeCKOW BSHEpPruu,
B3fTOE II0 BCEMY AHCAMOII0 MM IO KaKoit-mmGo wactHoil KoH(H-

ro] ke’

dyuruueit ¢, a A;J He 3aBHCHUT OT ¢. B aToM Cayuae

L

2(?-1‘) (Gq—2a)°
c) F(q 5

-G g
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I'ypannn, [aeTcsa BhIPAIRCHHEM

_ 1 O?. Ep n
S, 227 - %
n=— X ue ® ds, *). (291)
H"’F /'T, n> 0

Taruym oGpasom,

. Tr <m+ : n)
111 -

e = = om,  ecan m - ; n>0**);  (292)
r(zn)

*[/ P(”)

T aTmEDN

) COOTRETCTBYIOLIC yPABHEHME AJA CpefHero smadeund Jd060# PyHi-
1M TIOTEHIMANBLHOW sHepPruM, ecyiui HOCIefHAA ABJIACTCHA

s

~-e

(293)

TCA KBAAPATUUIHOHK
gyHrmMei q, a Ad OT ¢ He 3aBHCHT, HMEeT BUJ
oo
€q-€y n
_ 1 ~ T e

u=

n-1
1)
o (zq— g4)” ds(l.

n
il n o
or|( - €
2 a
Cpeguee 3Haueuue 050U @yunimn  (1101:0il) HHEPrHH TACTCA B BTOM iKe
cAY4ae yYpanHeHHeM

(o]

1 x c-¢€,
U= ] s —z 1 (s
(= ————— — ds.
1 H',L[v (n} } ue )

0
OTcioga N7 DTOro Cayqas

1

r <m + - n>
(G, )" = om,

ecau m -4 —‘« n>0.
2
T ( - n)

(—_——_}7-" T (m+n)
e — 2&q _

T O™, ecanm m-4n>0.
e YV, =e =0,

thaq_ o

d,,/ H 0 ecmn > 2

ds 1

= COI N 1.
ds 0’ >

- 2 .
Veamr n=1, e =2r u ‘?; =0 738 BCCX 3HAUeHHii
caMoe MeeT MecTo iAo,

-

s, Llcam n=2, TO /Ke

*%*) 9TOo ypaBHeHie } viKe m,no J01KAa3aHO AA MOTOKUTEIbHBIX I[eIBIX CTe-
neHell KiHeTU IecKkoll aHepruu. CM. cTp. 83.
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JOSS LIS PR 7 . (294)
[r(z)]
.1
cgj;:—'; , ecaum n>2; (295)
e-9Vr=0. (296)
Cean n=2, €7 u Za =0 masa aw0HX 3HAYEHDH <)
OmnpejeaeHus V, Vg u V,, RAI0T
V= S . S av,dv,, (207)

rAe MIITEr pHPOBAHUE DPACIpP OCTpaHAeTcA Ha Bce (PaSH, NI KOTO-
pBIX DHCPIHA MEHbIIC IIpefies1bHOI0 3HAYeHHA &, I KOTOPOro
umeteA 3xadeHue V. 9t1o maer

€=

§ v, dv,, (298)
¥q=0
u
€=t
eap:‘fl_‘s’ - S e dV,, (299)
Vo=

i &2 cpasans ¢ V, aBHEHHEeM
q
2, + 2 =const. ==. (300)

Ecan n > 2, ¥ ncuesaetr Ha BepxHeil rpanwue, T. e. AJaA
z, =0, U MB moJiyyaeM AalbHeiimmM AuddepennupoBanieM
| P

rae V,,

ﬂ o dV (301)
Mp1 MoskeM Takaie HaIcaTh
€q=¢€
\ Ve dz, (302)
Vg=0
eq—~e
0% — S ot dz, (303)
Ve=0

nor. ., ecam V,—nempepniBHasg QYHRIMS g4, HAUHHAOMAACA
€0 suavenua Vg = 0 WM ccam MBI MOsEedocM upemncatsh V., dur
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THBHYIO HENIPEePRIBHOCTD, HAYNHAKOMYIOCS OT HYJEBOTO 3HAYEHIIA,
HKaK 3TO OIWCAHO HA ctp. 96.
Ecan Mu MOJACTaBUM B 3TU YpPaBHCHUA IIO.TIy‘IeHHHe HaMIT

sHaveyus V, m e*?, o Mu HaiifleM

’21 gg=¢ n
(27), B
V= - s — 2y * dVy, (304)
T (—2-n+1> Vg=0
3 e n_
=G )T v, (30)
T <?> Ve=0 )

rfie AfA ONHCAHHHIX BHIUIE CJIy4aeB MO;KHO IOACTaBATH €%¢ dz,
BMecTo dV,. Ecau, ciefoBaTelbHO, 7 U3BECTHO U Vq sABaAercs

Pynrumeit ¢, V n €* MomHO monyunTs B KBAalpaTypax.

U3 orax ypasHeHuil ABCTBYeT, 4To V BCerja sBJIAETCA Hempe-
pHBHO Bo3pacraiomeill gyHrmuedt =, HaumHasA or 3HadveHus V =(,
Iaske ecam TO e camoe He mMeeT Mecra AuA Vg um g, To ke
caMoe CIIpaBeAaMBO U AJs ¢¥ mpm n > 2 win IpH n =2, ecan V,
HeIIpepHBHO BO3PacTaeT BMeCTe C &, HAUNHAA OT 3HAUCHNUA Vg=0.

Ilocaennee ypapHeHnme MOMKET OBITH BHIBEJIEHO M3 IIPEABITYLLEIC
nuddepennuposarmem mo e. IlocmemoBarensHre Andepertmpo-

1
BaHuA HawoT, ecaud h < 5 n4+1,

n
&g=e dar 2 efe n_
ay S Vp @n) { =27 "av,. (306)
q=0

Ly _ v, =
dah h q fl
V=0 dsp P<—i n+1—-h>v =

dt 1
CienoBaTesbHO, Zi—’l‘i IIOJORATENBHO, ecau h < —2—n+1. :Ona sp-

t
amercA Bospacraiomelt Qynxumeit e, ecam h <5 n. Ecan = me
ary
MojKeT GesrpaHWIHO YOHBATD, -~ NCU€3aeT ANA HAMMEHBIIEro
1
BOBMOKHOTO 3HAYeHHA &, ecmn b <-p,

Ecau n 4eTHO, TO

n
v e -
= (277)2 (Vq)sq=s; (30/)
ds?
i3
1 4y
T. e. V, Tar iKe BaBUCHT OT &;, KAK —— — - OT &.

(2“)‘2_'i dsé-
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Koraa n Beauxo, Godee yMOOHH mpuOiMKeHHEE (HOPMyJIsL.
3mech AOCTAaTOYHO OyMeT yKasaTh IIpefuIaraeMui# MeTOR, OTBJle-
KafACh OT TOYHOr'0 MCCJIe/0BAANA IPeAeJiOB ero MPAMEHEMOCTA MW,

CTeIeHN ero mpubIweHHocTd. JlaA BHadYeHms ef, COOTBETCTBYIO-
11iero KakoMy-imbo 3aflaHHOMY &, mMeeM

Sq=8

e* = S % de = S et ds (308)
Vg=0 0 '

17le OepeMeHHble cBA3aHH ypapHenneM (300). MarcumanbHoe sHa-
UCHHE @, Pg, CIEAOBATEIHHO, XaDPAKTePH3YeTCA YpaBHEHUEM

d?p d!’q
dap dsq

(309)

3HAUCHUA €, M 24, OIPEeJieJIeHHEIE STUM MAKCHMYMOM, MBI OTMETHM
IITPUXaMU, U OTMETAM TeM ke cI0cO60M COOTBETCTBYMOmWE 3HA-
venua Qynxuuit e, u e, Jlasee, mo Teopeme Taitopa

er=tot (32) e+ (52 25 T 610
_%+<EQ(V_)+<d“)“’ (31

Ecan mus nmocrarounoro mpulimieHMA MBL MO#MeEM OIpAHHIMTHCH
KBaJIPATHYHEIME 4JieHAaMd, TO, NMOCKOJbKY, mo (300),

’ ’
ey —Cp= — (eq—- eq)s
MBI MOeM HAaIucatb

d~vp> ( "‘Pq) (eq—e )
v = ¥ % S dej de} de,, (312)

TAe Ipeflellsl IMOJOKEHH PABHEIMM + oo JUIf aHAJIMTHYECKOH mpo-
€TOTHL. 9TO MOmYCTAMO, KOIJla BeJMYMHA B KBAJIDATHHX CKOGKAX
IIMeeT OYeHb 0OABLIOC OTPUNATEbHOE 3HAUCHWE, TAK KaK TorAa
YaCTh MHTerpajia, COOTBETCTBYIOIAs BCEM MHHIM SHAYEHMAM &, — &g,
KpOMe O0YeHb MAJIHIX, MOKET pacCMaTpPUBATHCHA KAK MCUYEBAOIIee
‘KOJINYECTBO.

Jro naer

€% = e%pte

(313)

(@)

=+ oi+ylog@n)— log [ —(72) = (Z)] 6w

mn
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W3 sroro ypasmenms, BMectTe ¢ (289), (300) m (309), MBI MOmem
ompefielINTh BHAYEHWA @, COOTBETCTBYIOILINE KaKOMY-iInbo 3afaH-
HOMY 3HAYEHWIO &, eCJl @, MBBECTHO B Bufe (QYHKIHHA &,

JIi065ie [ABe cHCTEMB MOKHO paccMaTpuBaTh, Kak ob6pasymomiue:
TpeTsl0 cucteMy. Ecam V mim ¢ samans B Bume (QyHKImil = s
KaKux-m60 ABYX CHCTeM, MBI MOJKeM BHIPasurb B KBaAparypax V.
H © AJA CHCTeMHl, 00pas0BaHHOM KoMOmHanmeif NepBHX [BYN.
Ecaun mu otmerum mugexcamm (), (), (), BEJHYAHEI, OTHO-
CAMMeCH K HAIIAM TPEeM CHUCTEMAaM, MH JICTKO II0JydnM, COTIACHO
OIpefieIeHUI0 STUX BeJIAYHH,

V= S S v, dv, = S V,dv,= S V,dV,= S V,etds, (315)
E. S 2 dy, = S ¢ dV, = S eteege (31 )

rfe ABOMHON MHTErpan AOMMeH OHTH B3AT MMy IpeflesaMu
V1=O’ V2=0 n el+62=5121

a IepeMeHHHE B IPOCTHIX MHTErpajlaX CBA33HHI IOCJTe[HUM U3 STIX
ypaBHeHRi, TOrfa KaK IIpefielibl AAlOTCA IePBEIMU ABYMs, Xaparre-
PHSYIOIIMMA COOTBETCTBEHHO HAWMeHbIIE BO3MOYKHEIE — BHAUC-
HAA €, W &,

Heo6xomumMo0 OTMETHTH, 9TO 9STH YPABHEHHA TOKAECTBEHHLI
mo opMe C ypaBHeHHAMH, IIpH NOMOIIM KOTOPHX V u ¢ BEIBO-
narca us V, mm ¢, u Vg WIN ¢, €cld He CUNTATh TOIO, UTO
OHU HE Jl‘.onycnamrr B o6u1eM ciyyae TeX mpeoOpasoBapmii, KOTOphie
[OJYYalOTCA B pesyJibTate IIOACTAHCBKM BMeCTO Vg W @, YACTHBIX
dyHEOMiA, IpeAcTaBIAeMEIX BTEMA CUMBOJAMH.

Iomo6Hele s1e GOpMYJIBI MOTYT OHITH HCIOJB3OBAHEL MJIA BbI-
Bofia V, miu @, KOMOMHWDOBAHHON CHCTEMEI, €CJIW OfHA U3 OTHX
BeJIMYMH W3BECTHA B Bufle (yHKIAN no'rermzanbnoﬁ PHEPruy AL
KamIo# M3 KOMOMHHDYEMEIX CHCTEM.

Omepanus, mpeficraBideMad ypaBHeHHWeM BHJa

— P1,¢
M= S eMetde,,

TOKNIECTBEHHA ¢ OJIHOM M3 OCHOBHEIX OIepaluii Teopuu OWIMGOK,
AMEHHO, ¢ OIleparueil HaxXO</leHHA BEePOATHOCTH OMHKOKA IO Bepo-
ATHOCTAM IApPHUAJIBHHEIX OIIMOOK, M3 KOTOPHIX OHA COCTABJAETCH.
310 00cTOATENBETBO JIOIYCKAeT IPOCTYI0 I'€OMETPHYECKYI0 NJLIIC-
CTPaNMIo.

Msl Mo3KeM IPUHATH TOPUBOHTAIBHYIO JMHMIO 32 OCh abcuuce,

HaHecT:a cmpaBa OT IIpOII'}BOJIbHOﬂ HAYaJbHOIl TOYKH s, B Ka4YecTse

aGCIMCCH I BOCCTABATL IO NepHEHARKYIApY &', KaKk COOTBeT-

CTBEHHYI0 OPAMHATY, OIpefeliAsd TAKHM 00pPasoOM HEKCTOPYIO
KpuByo. Jlazee, B3AB JApyroe HAYajio, MBI MOKECM OTJIOMATH 2,
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B KavecyBe aGCIHCC BIEBO M ONPEAeNUTh BTOPYI0 KPUBYIO, OTIOKHB
110 e preHANKYIAPY OpAMHATH ¥, MBI MOseM TOJMOMHTH PACCTOA-
nne Me;gAY HA4aJaMa PABHBIM &,,, TAK YTOOH BTOPOE HAYaJI0 HAXORU-
£10Ch CIIPABA, CCIIH &, IOTOMKUTETbHO. Mbl MOieM OmpeieuTh TPeThIo
({pHBY0, BOCCTABHB B KO TOUKe JWANN (Me:kAY HaMMEHbIIMMH
sHAUeHMAMH €, W ¢,) OPAUHATY, IPEeACTABIAIILYI IpOU3BelleHNe
ABYX Op/MHAT, IpUHANIENAMX ONMCAHHEM IpuebiM. Ilomans
MeQy STOH TpeTheil KpuBO#i M 0CHIO abCLUCC MPeACTABIACT BEJIU-
quay e¥'%. UroGs mony4nTh 3HAUYEHMe DTOH BEAMYMHBI JUIA U3Me-
HAOIMUXCA 3HAYCHHUI &,,, MBI MOMKeM IIPENIIOJIOMATH IIEPBHE JBE
KpHBHE JKECTKHMHM H CIIOCOOHEIMH IIepPeBUTaThCA He3aBUCHMO
ApYr OT Apyra. Mu MoseM yBeJUUMBATh WM YMEHBIIATE &,
fmepelBUras OfHY M3 THX KpMBHX BUPABO WU BiIeBO. Tperbd
wpuBag NOMKHA OHTH IOCTPOCHA B3AHOBO JIIA KAKJIOTO H3MEHEH-
HOTO TAKUM 00pa3oM 3HAYEHUS &,,.



TJABA IX
O®YHKIHAA o H KAHOHHYECKOE PACIIPENAEJEHHE

B oroif raBe MEl BepHEMCH K MCCIeIOBAHMI0 KAaHOHUYECKOrO
pacmpefieleHUA, 9YTOOH YCTAHOBATH Te ero CBOMcTBA, KOTOpHE
HMeOT OTHOmeEHUWe K (QYHKIUM ODHEpPrad, 0GO3HAYEHHOU HAaMIf
gepes .

Ecau Mel oGo3HaunM dYepes /N, KAk OOBIYHO, IIOJHOE YHCIO
cucreM B aHcambie, TO

d-¢
Ne—"—-l-qu

TPEACTABUT 9HCIO CHCTEM, dHEPrufl KOTOPHX B3AKII0YeHA Me:KAY
rpaHunaMa ¢ u ¢ - d:. Brupaikenne

d-e
Ne ® +e (317)

npejcraBiserT BeANYNHY, KOTOPYIO MOMKHO HA3BaTh NAOMHOCIIBIO
no osnepeun. OHa mcuesaer I &= oo, TAK KAK B IPOTUBHOM
ciIydae HeoOXOQUMOE ypaBHEHNE

e=0 $-& |

—_¢
S e® d
V=0

P O

=1 (318)

He Moryio OH BHOOMHAThCA. Ha TOM e OCHOBaHUU IIIIOTHOCTE
10 SHEPrHH JAOJKHA WCYe3aTh M JJIA €= — O, €CIAM 3TO— BO3-
MokHOe 3Hauenue sHeprun. OfHaKo, BOOGIIE I'0BOpPsI, HANMEHbBUIASA
BO3BMOKHAA BEJINYNHA DHEPrUM JOJKHA NMeTh KOHeYHOe 3HauyeHue,
A KOTOPOTO, €CaIM 1 > 2, €? Mcue3aeT M, CIef0BaTeNbHO, HCue-
3aeT maoTHOCcTh o SHepruu *). Ho miaoTHocTs mo sHEprmm Heod-
XONMMO ITOMIOIKATEIbHA, M TOCKOJBKY OHA MCYe3aeT [JIA KpaliHux
BHAYEHMIA OHepruM IpMm N > 2, 0HA [OMKHA B ITHX CIYyYaAX
HMeTh MAKCHMYM, B KOTOPOM SHEPIus UMeeT, TaK CKas3aTb, HaH-
Gosree 4acTo BCTpevaoueecs UM HanboJee BePOATHOE BHACHIC

*) Cm. cTp. 102.
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11 KOTOPHIA OIIpefiesIeTcA yPaBHEHNEM

dp 1
s (319)
d,
JT0 BHaYeHHe 3: npu n > 2 ABIAETCA TAKME CPeIHUM 3Ha-

uyoHneM Mo adcambaio. V6o, uHTerpupyA IO 9acTAM, MEI IO YYIM,
TOAIGCTBEHHO '

e=00 b-¢

v $-e e=o
J— — 1
V=0

Tipu n > 2 BHpaskenme B CKOOKAX, KOTOpPOE IO YMHOMKEHNH Ha N
TIPEACTABIACT IVIOTHOCTb IO 9HEPIMH, MNCYe33eT HA I'PaHHNAX,
11 MHL mosydaem mo (269) m (318)

dy _ 1 '
n=g (321)

e=o0 {8

e® e, (320)

ey

o

V=0

Orciofa cremyer, 4To AJS cHCTeM Gojiee deM ¢ ABYMS CTEICHAMHE
dy
ds !
AHCaMOMI0 TOKIAECTBEHHO CO 3HAYeHMEM TOH #ie NIPOM3BOAHOM,
BBHIYMCIEHHON miA Hambosgee dwacro Berpeuvalomeiica B aHcaMOie
3He pruy, npnueM 00a 3HaYeHWA PABHH 00paTHOH BEIMINHE MOXYIA.

Jo cux mop mpm mecaenoBanun Benmaun V, Vg, V,, @, 9, 9p
MBI CYATAJNM BHEIIHHME KOOPAUHATH IOCTOSHHWMH. I3 ompepneie-
HuA V 1 ¢ 0YeBHAHO, OMHAKO, YTO OHU ABJIAITCA, BOOOIIe rosops,
(QyHRIMAME BHEHNX KOODAMHAT M DHeprum € W 4T0 Vg U ¢,
ABJANTCA, B0oOIe IoBOopA, QYHKIAAMA BHEIIHUX KOOPAMHAT
H [OTCHNManbHOW oHeprnum &, V, U ¢, ABIANTCA, KaKk MH
BOjieny, QYHKIUAMHA TOABKO KHWHETHUECKOW oHeprym €,. B ypas-
HeHUNn

CBOOOJIH CpejHee 3HAYEHUE 0 KAaHOHMYECKH PacHpefieIeHHOMY

¢ €= 3 ’
e ¥ = S e ot % e, (322)
V=0 .

KOTOpOe MOMET CIYMHTh NI OIpefesqeHnd 9, O u BHemHMe
ROOpPAMHATH (COfEe psRamiecss HeABHO B @) ABNAITCA IIOCTOSAHHEIMHA
pM HHTErpUpOBAHMH. ¥ paBHeHWe IIOKa3hIBaeT, 9TO ¢ ABIACTCA
dyurnpe#i oTuX mnocrosHHEX. Ecam mx sHaueHmAa OyAyr maMe-
HATHCA, MH TostyunM auddepeHnnpoBaHnEeM, TPH 1 > 2,

Y € L
TI(— bt Eae) = gde § et det

. e e
o da, S';%e ° de+da,S g%ze ©® de4... (323)
V=0 V=0
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(Tak KK €? mcue3aeT BMeCTe C V, rorma n > 2, TO wmeHBI, 00-
YCJOBJCHHEIC UBMEHEHIEM I'DAHMIL, o'rcy'rc'rnvroT) C.nenonal'eubno
u3 (269)

—ydyt Y ae=7, de+d"’ da +"*’ da,+ ...  (32%)
WA, TAK Kak
2_9_3 » (323)
TO
dy—7d0— O z_—aidal—— 0% da,— ... (326)

Comocrasass ¢ (112), ME moayunm

gp _ A 03 _ 4, -
da, 8 ' da; O ° (327)

TlepBoe M3 9THX ypaBHEHMH MOMKHO HamMCaTh B Buje *)

== ). G (328)

9T0 He CJIeJJyeT CMelldBaTh C ypaBHeHHUEM

<0’a1)e,a =T (3:) (o%)%a (329)

KOTOpOe BEIBOJUTCS HEMOCPEACTBEHHO N3 TOKAECTBA

(iD= = G Gadra 30

Tlamee, ecia MBI uckmounM dY us (32)) mpu moMomu Jypas-
HeHAs o _
d¢ =Bdn+nd8 + d=, «(331)

nosyyentoro andpepenuupopanueM (325), MBI IOITy4IuM
: s Ip
d:= —B8dn—96 %"ldal—e(;idaz—..._v (332)
nau, wo (321), .
—d:,=‘;_d " -da, + daz—l-... ((333)

*) Cm. ypaBHenus (321) 1 (104 ). MHgekCch NPUOMCHBAIOTCH 31€Ch K IIIPOHS3-
BOZAHBIM [ TOT0, YTOGE! CMBICI GBIJI COBEPILEHHO AAICHHM, XOTA Te e BeIMIYHHHI
MOTyT GHITh HAIIMCAHBI B APYTHX CIYYaAX 1 6e3 MHAEKCA, €CIIM ONACHOCTL Hepo-
pa3syMeHHMA KamKeTCA MCKIIoYeHHOM. VIHAEeKCH YKasHBalOT BEJNM'HMHBI, 0)CTAl0-
1AecA NoCTOAHHEIMU npn nuddepenuupopanuy, npryueM GYKBA 4 CTOUT BEMECTO
BCeX GYKB a;, @; ,... WK BCeX, 33 MCKIIOUEHHEM OJHOM, KOTOPAsl ABHO I H3Me-
HAeTCH.
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Ecau He CcuuTaTh 3HAKOB YCpPe[HEHHS, I[aBaA CTOPOHA 3TOrO
YP2BHEHHS COBIAJAET C TOAECTBOM

d@f,:ggd_h? da, +"*’ da,+ ... (334)

J{1a Gojiee TOYHOTO CPaBHEHMA JTHX YPABHEHMil MH MO;KeM IIO-
JO;KHTH, YTO JHEPrHA B IOCJefHeM YP4BHEHHU eCTh HEKOTOpas
ompefieleHHAasA M, TAK CKAasaTh, XAapaKTePUCTHYECKAA HSHEPrus
ancamMOua. [\ua oroit mesm Mb Moram Obl BHOpPATh CpeAHION
onepruw. OfHako, Gozee yNOOHO BOCIHOJB30BAaTECA HamboJee
4yacTo BCTpedaIledica pHeprueif, KOTOPYI0 MH 0002HAYNM dUepe3
¢,. Tem ke nHpeKcOM OymeM oTMeuaTh (DYHKIMH DHEPIuH, OIpefe-
JeHHbe A 9TOr0 3HaveHnsa. Hame ToK[ecTBO MPUHUMACT TOCu

- ﬂ”’) d;o-{-(d?) da +( >0da2—|—... (335)

Brime OHI0 nokasaHo, 4T0

dp _ (9% 1 90
% < )= (336)
upu n > 2. Bonee T0ro, MOCKOJIbKY BHENIHHEe KOOPRAHATE HMEIOT
Jy 0P

aTl; ) da‘},c.o
H3MeHATCA B aHcaM6ie TOJbKO 33 CUeT M3MEHEHWUS DHEPruu s,
KOTOpas, KaK MH BHJeJN, MOKeT CYUTAThCA CYIMIECTBEHHO IOCTO-
HHHOM JIA Bcero amHcaM0iA, eciaud N OdYeHb BeJaukKo. B aToM
clyuae, CIEOBATEIbHO, MBI MOKEM CUUTATh CPefiHHe BeJIAYMHLI

IIOCTOsAHHEIE 3HAYEeHUA IO BCeMy aucaMG.mo, 3HAYeHNsA

THRZ)
day ? day’"

HPAKTUYECKH HKBNBAJEHTHRIMH BEJINYNHAM

dal) (d%) E

OTHOCAIMMCA K Haubojee BepOATHOH dHeprum.

B a1oM cayuae d: TaksKe NPAKTHYECKH ODKBHBAJIEHTHO dz,.
Cie0BaTeIbHO, MBI MMeeM NPUOJIKEHHO JJIA O4YeHb GobuniX
3HaYeHnil n

—d{_—. dp,, (337)
T. e. —n MOXHO C TOYHOCTHIO 0 TIPOM3BOJIBHOM IIOCTOAHHOIS CUu-

TATh MPAKTHYCCKH SKBUBAJIEHTHOMH @ , eCiM YHMCJIO cTemeHeil cBo-
GOAH cHCTeMbl OYEHb BEJINKO. JTO He 3HAYMT, YTO IOPAMAOK 4HC-

JICHHOHM BeJIMYMHEL IIepeMeHHON YacTH 'q-l—cpo MeHbllle eNUHNILI,
u00 KOrga n oYeHb BEIMKO,—7¥ U @, TAK:KEe OYeHb BEJINKH, U MbI
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MOJKeM TOJMBKO BAKIIOYATE, 9YTO IepeMeHHAS YacThb v - ¢, HeaHa-
9YnTeIbHA B CPAaBHEHHH C IEpeMeHHON 9YacThio ¥ WIN ¢, B3ATHX
II0 OTAENbEOCTH.

Mu yse oTMeYaJd HEKOTOPOe COOTBETCTBIE Me:Riy BeIHdli-
HaMu O ¥ % H BeIwuuHAMd, KOTODHe HABHBAKTCA B TEPMOJHM-
HaMuKe TeMmeparypoit m sHTpommeit. Tompko uro aoKasaHHOe
CBOICTBO, BMecTe CO GBOMCTBOM, BHIpaskaeMbM ypasHerneM (333),

4
TI03BOJIACT NPEAHOJIOMNTh, YTO BeJUIAHH @ U {-; TaKKe MOryr

COOTBETCTBOBATH TEPMOJAUHAMUYECKNM IOHATHAM HHTPOIMI M TeM-
meparypel. MH orioEM ofcysieHue BTOr0 NYHKTA [0 CIeny-
jomel riassl ¥ OTMETMM ero 34ech TOJBKO, 9YTOOH OIpaBHaTh
HeCKOJbKO 0ojiee moApoOHOE MCCIefOBaHIE COOTHOmICHHH Meskay
STEME BeJINYMHAMH.

Mst MoeM IIOJIYYNTh SCHOE IIPECTaBIEHHE O COOTHOIICHUM
I TpefielIbHOr0 CIydad, KOIJA 4Hcio clemeHeil CBOGOAR HeoTpa-
HAYEHHO Bo3pacraer, pasgarag (YHKIOMIO 9 B DAL HO Bo3pa-
CTAIOIUM CTEIeHAM & —¢&,. JTO pa3JIOKeHne MoeT OHTb HAIM-
CaHO B BHJE

o=t (F) e~ + (2 EFL+(5) Ea+ - (339)

IIpn6aBasasa TommecTBEHHOE ypaBHEHUE
Y—e Y—z ez
8 =6 CIN
MBI nonyan o (336)

_‘_"l‘? — (’)50 'o+ (d ‘? ("'—'50)2 dz? (°' a0) . .(339)

IlopcraBiasas »To 3HAaYeHMe B MHTETPAI
e” d-¢
e
Re ds,
e’, .
BHpAKAOIUA BEPOATHOCTh TOr0, YTO DHEPIUA IPOU3BOILHOR
cucTeMsl aHCAMONA JEHNT Me/KAY IpefesyaMu :’ M &, MH IOIYYHM

$-ey, &7 (d29) (€-)), (d3¢) (e—g0)?
Q +eo e(dal)o 2 ‘(de")o T ds. (340)

e’
Ecam umeiro cremeHeif ¢BOGOAB OUYEHb BEJMKO H, CJRNOBATEIBHO,

€—e¢e, O9YeHb MAaJ0, MHE MO;KeM IIpeHebpedb GoJiee BEICOKMMH CTe-
TeHAMA M HaOmmcath *)

*) Ecam jKejaTesbHa §o0Jiee BHICOKAA CTEIeHh TOYHOCTH, ueM Ta, KOTo-
PasA naercA sToit GOPMYJNIOH, TO STY MOCIEIHIOWN MOMHO YMHOKUTH HA PAX,
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4 Iz 2
LA B U) RCELOL
e TP \det),

e e ' de, (341)

e
JT0 BHIpa/KeHNe TOKASHBAeT, YTO MIA O4eHb GOJBIIOr0 uHCIA
“TeneHeit CBOOOIH BEPOATHOCTH OTKIOHEHNI DHEPTUM OT HamooiIee
BCPOATHOI'O 3HAYEHWH &, NpubamKaeTcs K ToH, KoTopad m+ercd

«3axonoM ommubGok». Ilpm momomm sToro npnﬁ.nnmeﬂnoro 3aKOHA
MBI TTOTY9UM

b-gp
——+ 9o — 2% \lr2
o YZTRN =1, (342)
ds?
- _— 2o - 1
e=2, (:—g)l=— (ﬁ"f 0 ? (343)
OTKY7a
d2p _
Y& 1 dst o T
9 °+Cpo=-2- lOgT———-—IOG (2‘1( )). (3—/&-/1)
Ta:ee, B raase VII 6uao gorasano, uro
2 ds-,

CienoBaTeIbHO, NpUGIHAKEHHO

Y3 1 T 1 4m ds -2
= Yt ee= —Flog2r G —a) = — g log (T L)
, (343)
Tlopanok BesmanHsl 7 - ¢,, CAEXOBATENBHO, PaBeH MOPANKY Ben-
upnel logn. 9Ta BeJNYMHA CYLIECTBEHHO IOCTOAHHA. Beamunna

- 1
N4 @, — 5 10g7 MOPALKa euHMLE. Ilopanor Bexumumus ¢, o,

¢1e10BaTeIbHO, — v PABEH TOPAAKY BeaMumHH n *). YpaBHeHHe
(338) maer aaA mepBOTO MPHOJMAEHUA

- &N\ e 1 .
pmq= (I G- (346)

2'

Toay yamuiica 13
(_ ) (e- e0)3
AT )T e

TI0 OGHKHOBEHHOII (JOpMYIle pPasNo:KeHNA TNoKasaTelibHONH (QYHRUUHM B PAN.
Oco6HX aHAJMTHYECKMX BATPYHNHEHMIH NPH pacCMOTPEHUM HEGOJNLIIOTO YHC-
712 y4J1€HOB NOROOHOro pAna, HAYaJI0 KOTOPOro MMeeT BUR

. (d% (o— 90)3 d'y (s —so)* so)
1+ 7z a /o +
He MOsHeT NpexCTaBUTHCA.

*) Cp. (289), (314).

“eey
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— W7 G T ds —
(p— o) (‘"‘%)—To'-'—"d—;;ﬁ,, (347)

T3 (s—32)? dz
—gr=Cgt = 2 (348)

Obe CcTOpOHSHI HOCACAHEr0 YPABHEHUA MMEIOT IIOPAKOK BEJIUUHHEL 7.
Ypasrerue (338) maer Tarme A IEPBOr0 MpubIMzeHAS

dp 1 d*p .
d:=— 8 — [1'_37>0(=—s")’

OTKY/A

m

Es'_9>( =(31), G =—1,  (359)

9TO BHIpA/KEHUE IOPARKA BeJIWYHHE 72 ¥).

HeoGxomuMo 3aMerurb, 4TO NPUOIWHKEHHOE pacmpeleleHH e
ancaM0iA IO NHepPruu, COTJIACHO «33KOHY OomubOK», He 3aBACHT
oT CcHenuadpHOR GopMH (QYHKIMMA HSH2PTHHM, IPHUHATOH AIA IO-
Ka3aTelld BepOATHOCTH v. B0O BCAKOM ciaydae, MBI HOJKHEL AMeThb

(‘l

\ e tda=t, (351)
V=0

rie €"? He0BXOMUMO MOINENTEIBHO. DTO Tpedyer, 4YTOGEL OHO
Hcyesa o AJA &= oo, a Takdke AJA & = — oo, eCJd 9TO BHAUEHUe
BO3MOKHO. B mocieRHeil riraBe ObLJIO IOKA3aHO, YTO eCJId & UMeeT
KOHOUHYI0 MITHIMAIBHYVI B2IIYMHY (YTO OOBIYHO MM2eT MeCTO) M
n>2, 10 e? GymeT HCYE3aTh M JUIA BTOr'0 HAUMEHBIIEre 3HAYCHUA &
Cirel0BaTENBLHO, BOOOIE FOBOPHA, 74 ¢ MMeeT MAaKCHMyM, Ompe-
JlesdAlMil HanboIee BepoATHoe BHaveHue sueprmm. OGosHadas
9T0 BHAYeHHe uyepe3 &, W OTMeYad COOTBETCTBYMU[HEe 3HATCHHA
(yHKIIU DHEPTUMU TeM ke MHNEKCOM, IOIyduM

( )+(d'/o . | (352)

*) Mpl Haiigey MosaHee, 4T O YpaBHeHNe

-————~> G—s)=—1
TOYHO AJA JOGOr0 3HAYEHHUA r, (OJbIIEr0 2, W 4YTO ypaBHeHHe
dp 1N 4
s 0,/ = ds
TOUHO AJA JIO00r0 3HAYCHHA N, GOJbUIEro 4.
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BeposiTHOCTE TOrO, UTO IPOM3BOJIBHAH CHCTEMA AHCAMGIA Te-
YRAT MCHKAY JTOOBIME JIAHHBIMI IPCAeIaMu DHeprum =’ i1 e”, Ipef-
CTABJIACTCA HHTCIPAIOM

”

% RIS

S"
Ecoa Mbl pasiomnM v i ¢ o BO3DACTAONIUM CTENEHAM :— &,
OI'pPAaHNYUABAACH KBaJ].paTIl‘IHBIMI/I YJeHaMu, TO BepOATHOCTH TOrO,

9TO OHEPruA JeHuT MemAy MaHHHIMH TpPAHANAME, IIPHOOPeTaeT
BUJ, COOTBETCTBYIOMMII «BaKOHY OmMAGOK»:

e?oﬁ.—msg [ (]32> (dz? ] 20\’2cl

e’

wteo—glog [ (F),—w(5).] 6%
(

G-

Mer mosmyunM, BoOOmE rOBOpA, BechbMa TOYHOE ITPUGIHREHHE,
€/ BeJWYNHEL, TIPUPAPHUBAEMEE JApyr npyry B (359), ouens

MaJbpl, T. €, ecJau
-(#F).-(GD, (356)

ds
ouenb Benmko. Ho korja n odenb Beduwo, — 7= -2 TOro Ke TOpAA-
Xa BeJWYAHH, U ycaoBme, 4To (356) MOHKHO OHTEL 0YEHB BETHKO,
HEe O4YeHb CMJIIBHO OrPAHUUMBACT IPUPOAY QyHRIAH 7v.
JanpHelimye cBo#cTBAa CpelHMX SHaYeHUWN KAaHOHHYECKOTO AH-

©¢aM0JIA MBEI MOMEM IIOJIy4YuTh METO/OM, WCIIOJb30BAHHEIM Yike

: (353)

Jro paer

[0)

d'
AJs  cpellHETO d—: . Ilycte u—mnexoTopas (YHKOHA TOIBKO

DHEPrUM WiIu dHeprum, © u BRemHnx koopfuuar. CpefHee 3HA-
4eHMC U JIJIA aHCaMOJIA OIIpeliesIfneTcA YpaBHEHHEM

I

w

(l)

5 (357)

Jasee, TOMAECTBEHHO

g= g-e ® dnl e—m0
S= (F—_'l“ e ™ [ue” ‘?]v=0 (358)

&
i
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CaefioBaTeIbHO, 110 NPeABAYIMIEMY yPaBHEHMIO

TR s o e
;I':—'g + u Je = [ue ]V=0*)' (359)‘
Ecan Mu momoskuMm u=1 (3HaueHnme, KOTOpoe He JOIKHO GHITH
HCKIIOYEeHO), TO, €CAM 1 > 2, IPaBad CTOPOHA STOr0 yPaBHEHUS
ncyesaeT, KaKk HOKasaHO Ha-crp. 107, m MH moayanm
de i
i =6 (360)

rak n panee (321). ITo TeM e cooGpameHnAM 04EBHMAHO, YTO Ipa-
Bas cTopoHa (359) Bcerna mcuesaer, ecam n > 2, €clIA TONBKO U He
obpamaercs B GECKOHEYHOCTh AJIA ORHOTO U3 IIPeNeNI0B — CIydaif,
Tpebyomuii Gojlee TIIATEIBHOr0 McCJICfOBAHHA 3HAYEHHA HTOro
peipakenud. Jlaa Toro 9roGHl 06Jerymrh HcciiefioBaHre HOROOGHEIX
cJIydaeB, Ieleco06pasHO HANOKHUTh HEKOTOPHE OTPAaHWYEHHS HA
npupoAy paceMarpuBaeMex cucteM. Ilpm paccMorpenum KamOHH-
'4eCKH pacIlpejleleHHEX CHCTeM MBI BCIO[ly He06X0JAWMO MOIIyCKa-
7m, 9TO paccMaTpuBaeMas CHCTEMA II0 CBoelt MpuUpoAe. CIOCOGHA
6BITh KAHOHWYECKHM PpaclpeflelleHHO#l Ipnm 33JaHHOM 3HAYeHHU
MoAyaA. Msl IIpeanoNOuM Telepb, uTO CHCTEMAa JONyCKaeT Ka-
HOHAYECKOe paclpefeneHne ¢ J00HM (KOHEYHHM)**) Momysem.
PaccMoTpuM, Kakwe CIyd4al MCKIICYAIOTCA 9THM IMOCIESHHM OTrpa-
HUYeHHEeM.

HeB03MOKHOCTE KaHOHWYECKOTO PACIpeNielleHHs] nMMeeT MeCTo,.
KOria ypaBHeHHe

: b &= ¢ to
e ¥ = Se° de (361)
V=0

HepecTaeT ONpeNeJsATb KOHeuHoe 3HadeHme anA ¢. OueBmgHO, 4TO.
5TO ypaBHEHHE HE MOKET IPHBECTH K OECKOHEUHOMY IIOJIOMTEINb-
HOMY 3HAueHHIO U; CIef0BaTeJbHO, HEBO3MOKHOCTh MMEET MeCTo,
KOTJla YypaBHEHHE IPUBOANWT K 3HaveHuUI = — co. Jlamee, us
(191) merxo momyuaeMm

¢__?
dg_ ﬁde.

Ecoau raHOHHYECKOE pacmpeielieH¢ BO3SMOKHO A J00KIX 3HA-

*) BoJsiee ofumiee ypaBHedne, NpUMEHEHHe KOTOPOro He OrpaHMYMBAET-
¢A KAHOHMYECKH pPacrlpefelleHHHIMH QHCAMGIRMH, HMeeT BUL
du _dq,  dy ¢ e=oo0
ruul? ) e ,
ds ds de V=0
de 1 o3HAUAET, KAK OGHIYHO, NMOKABATENb BEPOATHOCTH (ashl.

**) TepMHH KOHeuHblli B IPUMEHEHHH K MOAYIIO ROJMKeH MCKINYATh Kak
HyJleBoe, Tak M OeCKOHeYHoe ero 3Hauenue.
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yeHuit 8, TO MH Mo;ieM IPUMEHATh TO ypaBHEHHE, TMOCKOIBKY
HKAHOHMYECKOe PAacIpefejeHne BO3MOKHO. Y DaBHEHNe HOKABHBAeT,
4ro Korjia © Boapacraer (e oGpamasch B GeCKOHEYHOCTS), $ He
MOMET IPUHATH GeCKOHEUHOE BHAYCHHE, €CIM TOIbKO € OHOBpE-
MeHHO He ofpaTurcA B OECKOHEYHOCTb, M YTO KOrAa O yMeHb-
waercd, ¢ He MOMeET IPMHATH OeCKOHEUHOe BHAYCHME, ecJH
TOJBKO & OHOBPEMEHHO He CTAHET OTPHUIATEeJbHON OecKOHEeIHOH
seanunuoil. CooTBercTBYOmMUMHE CIOY4afsMil B TepMORMHAaMBKe
OyAyT Tella, CIOCOOHEIE IOrJIOmMATh WIIH BHIJICJIATh OeCKOHEYHHe
KOJIAYECTBA TEINIOTH, HC IepeXOjd OmpeNieleHHEX TPAHML TeMIe-
PATypH, IPA OTCYTCTBUY BHEMIHEH MOJIOMKUTEJIbHOM MJIA OTpHOa-
TeqabHOM paboTH. Takne GecKoHEYHEIE 3HAYEHUS HE HpPeACTABIAIOT
aHAIUTAYECKAX 3aTPYAHEHUH M He MPOTHBOPEYAT OOIIMM BaKOHAM
MeXAHNKM WJIM TepPMOAMHAMMKMA, HO OHHA COBEPIHEHHO WYKIH
‘HAIIMM OOHYHHIM ONHTHHM 3HAHWAM o0 npupope. VIcKiiouas
TaKme cIydaHu (KOTOpHle, KOHeYHO, He COBCEM JIMIIEHH HETEpeca),
MBl He WCKJI093eM HU OJHOTO CJIydas, AefiCTBHTENIBHO AHAJIOIMY-
HOr0 ECTPeYalmuMCA B Te PMOJAMHAMUKE.

Mu gomyctuM, TakuM 0GpasoM, Uro A JK000r0 KUHEYHOrQ
BHadeHnss O mpaBas cTopoHa (331) mMeeT KoOHe4HOe 3HAYCHHE.
Ecan a10 ycmosme BrmomHAercd, Ipasas cTopora (359) mcuesaer
npn u=e-*V. Wbo, ecan momoxuth 8’ =20, T0

e e € e =] e
-5 - e ¢ —ete

e *V=e ® S etde<Le © S e

vZo Vo

rre ' obosHavaer smavenume ¥ gua Momyas ©’. Tax kak moc-

JieHuil 9IeH 3Toit GOPMYIH HCHe3aeT mpU &= oo, IPeCTIBIECH~

HaA ODePBHIM WIEHOM MeHbIIas BEIMYNHA TaKiKe JOIKHA HCUE3aTh

s Toro ke sHadseHuda e. CrenoBaresnpHo, mpasas ctopoHa (359),

OTINYAIOMASACA TOJBKO HOCTOAHHBIM MHOMKHUTENEM, UCYe3aeT HJIA

sepxHero mpefena. OcraercA paccMOTpPeTh ciaydail HIKHEro
xpenexa. Vmeem

q’r

de<e Ye 9,

" S -Gte
o )
e Ve e e
- v= :
Tlpaeas cropoHa dToii GOpMyNE, O4YeBUIHO, MCYE33eT JJIA 3HA-
yeHHMA &, COOTBETCTBYMomEro V =0, He3aBUCHMMO OT TOrO, ABIAET-
¢Sl I OHO KOHEYHHIM WM PaBHO OTpHI[aTeJbHOH GeCKOHEYHOCTA.
ClefoBaTeIbHO, IpaBasA cTopoHa .(3D9) mcuesaeT piaA HMKHEro
TIpefesa, W MEL MMeeM

ety de __ "%V 4  ~fpde
1—e V.l —e gte Vi =0,

N

e %V =8, (362)
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JT0 ypaBHeHHe, He IO UNHEHHOe HHUKAKWM OTDAHHYEHNAM B OT-
HOWEHNYU 3HAYCHHS N, YKASHBAeT HA CYIECTBOBAHNE CBASM WUJN
aHaJoru|m Mexny (QyHKOued sHeprum CHUCTEMH, IPEACTABIECHHON
BHIpajkeHHEM e~?V | M moHATHEM TEMIEPAaTyPH B Te PMOJMHAMHKE.
Mm BepHemca K aromy mpenMery B riaase XIV.

Ecam n>2, to mpasasa cropoHa (359), Kak 9TO MOMHO
TpocTO IOKA3aTh, MCUe3aeT AJA JIO00ro mn3 Ciaefylomux 3Haue-
nuii u: @, €?, 3, =™, rge m o3HauaeT aK060C TONOHKHTEIbHOE

dp
uncao. Ona Tak:ke mcuesaer npH n > 4 paAAu =,7. n apu n > 2h
div
Rag u=e-% o, . Ecan mpasas cropoHa (359) ncuesaer un > 2,

MH MO¥ieM HamnucaTb
— d\p ll . du /
(w—n) (:r“ )* Fri R A (363)

Taxum oGpasoM, MH IIoTydaeM CIeAyiCI(ue yDPABHEHHA:
Ecan n > 2, 10

e—9 (G- )— —ta (364)
(m—@(g_%)=wx_g=_§g, (365)

MIn
(e—e) (- e) 5= —1%), (367)
@m4@<g_% =wg_%=—mﬂ4. (368)

Econ n > 4, TO

R AR O

Ecan n > 2k, To
AW T de 1 d"V v dy ?rl":fl?

EF 2uE A S —e— ¥ —— . L
s A L R B F O AT
BN
~ ‘P(ﬁdv 1 4
e T T gl T ad

(370)

*) DTO YpaBHeHme Mo:KeT OMTb TaKske IIOJIYYeHO M3 YPAaBHeHHH (252}
um (321). Cp. Takme ypaBHeHue (349), KOTOpOe OblI0 BHIBEACHO TPHGIHKEHHBIM
ue'ronom
**) Cp. ypaBHenne (350), noiyYeHHOe MPHONUKEHHBIM METOZOM.



171 IX. OYHRIIA ¢ U KAHOHNYECKOE PACNPEAEIEHUE 117

OTHYyAA
_ dly 1

(371)

¢l o
e T g = gie

Npunucwisaa h sHauenns 1, 2, 3, ..., HMeeM

dy 1
('Iai——-ﬁ’ ecan n > 2,

d2e - 2
“%£+(g§> =(§1"1’ ecan n > 4,

KaK ysie moaydeHo Beime. [lauee,

3 24 , 3
%-{-33;2;—:—1- Z—j) :é—,, ecan n > 6, (372)

Ecau V, aAsasercsa HempeprBHO BO3pacTawmell gyHkumeit <4,
HaumHamomelica or snadenusi V=0, cpefluee 0 KaHOHNYECKOMY
aucambii0 sHaueHHe Kaxo#-nmnb6o GyHKOUM OAHON IHMIIb &g, HIAM
3, W MOAYJIA W BHEUIHNX KOOPAMHAT AaeTcsA ypasHeHmeM (275),
TOMIECTBEHHEIM ¢ (357) BO BCeM, KpOMe TOrO, 4T0 2, @ M { HMeT
NHAEKCH ( ), Y paBHEHHMe 9TO MOMKHO IIPeoOpPasoBaTh TaK, 4TOGH
OHO OKasanoch wAeHTMYHHIM ¢ (3D59), ecanm He CYATATH WH/IEKCOB.
Ecanm Mbl npunmmeM Te ke MHMAeKCH B ypaBHeHmu (361), Koney-
Hoe 3HaveHHe OOCHMX ero CTOPOH OIpPEeJieJNT BOBMOJKHOCTH KaHO-
'HHYECKOI'0 paclipefieJeHu.

W3 pTux MaHHHIX JIerKO BHIBECTH ypasHeHus, moposHbe (360),
(362)—(372), xora mpH ITOM yCJOBUA MX CHPABCAJMBOCTH ROHRHEL
OBITH (POPMYJINPOBAHH HHAde. ¥ paBHEHUE

e ty, =0
TpefyeT TOJIBKO YHNOMAHYTOrO yie yciaoBus Aas V,. 1o ypas-
HEHHMe COOTBETCTByeT ypaBHeHmi0 (362), koTropoe He IOABEPAIEHO
HUKAKOMY OIDAaHMYEHUIO B OTHOIICHAM 3sHavYeHus n. Mu Momenm
3aMeTHTh, OAHAKO, 4TO V BecerAa yNOBIETBOPAET YCJIOBHIO, IO-
nobHOMYy TOMy, KOTOpOe OniIO ymoMaHyTo AJA V.

Ecim V, yRoBieTBOpseT ymOMAHYTOMY YCJIOBHIO U ¢¥—aHalT0-
IHYHOMY YCJIOBHIO, T. €. €Cli e'? fABIAeTcA HeIpePHBHO BO3pa-
craomell ynxuueit ¢;, HaUMHALLIEHCA OT 3HAYEHUS ¢f1=0, ypas-
HeHnAa OydyT mofoGHBI mpuBEeJAEHHBHIM MJIH ciaydas, Korja n>-2,
HMeHHO — ypasHeHuaM (360), (364) — (367). OcobeHuo BakHO TO,
4TO

dpg 1
dz, ~ 8"’
d a2V, -
Ecan V,, e¥t (mm a?’}, }FTI BCe YAOBICTBOPAKT IMOLOOHBIM
Sy “q

YCAOBHAM, MBI MOIy4aeM ypaBHeHHe, IoAojHoe ypaBHeHHo (369},
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v,
ds,?
YHAOBJIeTBOPAET CXOMHOMY YCJOBRIO, MBI IIOJy4aeM ypaBHeHUe,
moRobHoe (372), maa rotoporo ycaoBueM Omio » > 6. Hawomen,
ecad Vg W ero h IOCJe[lOBATENBLHBHIX IPOMBBOAHHIX YAOBIETBO-
PAIOT YCIOBHAM YIOMAHYTOrO BUAA, MHl IIONYYIMM YPaABHEHHA,
mofobusie (370) u (371), maa koropeix ycaosueM Owito n > 2h.

OTE ycuoBAA B3aMEHAKT 3/leCh IpUBe/leHHLE BHINE YCJIOBHA,
OTHOCAmMECA K n. JleHcTBATENBHO, AJA CIPaBe[JINBOCTH YPAaB-
Henuit (360), (363)—(372) BMecro ycioBmif, OTHOCAMAXCA K n,
MB MOrym OH [IaTh yCJOBAA, OTHOCAUIMECS K IIPOUBBOAHEHIM oT V,
moRo0HEe NpnBeleHHEIM YiKe YCIOBHAM, OTHOCHAIMCA K IIpPO-
WBBOAHEIM 0T V, OTO HECKOJbKO pacmIMpuUI0 OH IpuMeHeHue
HaIIHX ypaBHEHHH.

HOTOpOe OHJIO MOAYMHeHO ycioBuMIO n > 4. U ecim T8K e



TidABA X

0 TAK HA3BBIBAEMOM MIKPOKAHOHHUYECKOM PACIPE-
JAEJEHMH N0 ®A3AM, IIPH KOTOPOM BCE CHCTEMEX
HMEKT OJMHAKOBYI 9HEPTHIO

BamHbIM cIydaeM cTaTMCTAYECKOTO PABHOBECHS ABJIACTCH CJIIy-
qait, B KOTOPOM BCe CHCTEMH aHCAMOJIA MMEIOT OHY W TY e DHep-
rmio. MB MOKeM IPHITH K HOHATHIO pacupefeNeHHs, YHAOBJET-
BOpAIOMET0 HEOOXOAMMEIM JJIi 9TOTO YCJOBUAM, CJIEAYIOLIAM
nyreM. MBI MOKeM INIPeANONOMHTB, 9TO aHcaMbabp pacupegeseH
¢ PaBHOMeDHOI (a30BOil NJIOTHOCTHI0O MEKAY ABYMS I'DaHNYHBEIMUI
3HAYeHMAMN 9Heprmm ¢’ m &', mpmYeM NIJIOTHOCTH BHE BTHX I'pa-
Hun paBHa Hyao. CoraacHo KpMTepHo, MPABEiICHHOMY B riase 1V,
NOjoOHHI aHcaM0Jb HAXOAWTCH, OYEBHIHO, B CTATHCTHYECKOM
paBHOBeCHH, TaK Kak (a3oBag NJOTHOCTH MOKET PAacCMaTPHBATHCS
Kark QYHKINA DHEPrmU. YMeHBINAdg DPasHOCTb MEMAY & W &'’, MBI
MO/KEM YMEHBIINTh pasianmune »Heprumit B amcambie. IIpomomwas
STOT IPONecc, MH IOJNYYNM B Npejesie mepMaHEHTHOE pacrpeede-
HUe, B KOTODOM SHEPTAfd IOCTOHHHA.

Mu npnmum Gbl K TOMY K€ Pe3yJibTaTy, ecad Obl MBI TPHHAIN
TIJIOTHOCTh 32 NPOM3BOJBLHYI0 (YHKIWI0 SHEPrHH MeKAy I'DaHU--
namm ¢’ @ &'’ W paBHOM HYMIO BHe 5TMX rpaHun. Taxwm obGpasom,.
IpenesbHOE DAacmpefiesieHne, IOJYdalmieecs W3 YACTH KAHOHH-
YyecKoro aHcamOmA Me:xHy ABYMA I'DaHALaMA dHeprmm, npu Oec-
KOHEYHOM yMEHBIIeHNM PAsHOCTHA MEKNy I'DAHWYHHEMH 3HAYEHAAMIH
uocJiefiHeil He 38BHCHT OT MOAYJfA, HO BIOJHE ompefesseTcsa sHeP-
rueff m TOMJECTBEHHO ¢ NPeAeNbHHM pacmpefejieHneM, IOJy-
YAIOMKUMCS, €CIN NCXOANTh N3 PABHOMEPHON IJIOTHOCTH MEMAY
TPAHMIAMN SHEPrum, NPHOMWAKAIOIMUMACH K ORHOMY M TOMY e
IpefebHOMY 3HAYEHUIO.

Mo nasoBeM mnpepesbHOE pacnpejiesieHne, K KOTODOMY MBI
NPHXOAMM JTHM CIIOCOOOM, MUKPOKAHOHUYECKUM.

Mmu HaiifeM, OAHaKO, B HEKOTODHX CJYd9asix, 4To AJA ompe-
NeJIeHHHHX 3HA4YeHUt sHePruy, NMEHHO, A TeX, IPN KOTOPHX e?
GecKoHeYHO, HTOT NMPOLECC He NMPABOAUT K CTOJNb K€ OTYETIMBOMY
OnpenesIeHHI0 NPEREJIbLHOT0 PacnpefesieHns, KAk Mjid JPYrux sHa-
YeHuii sHeprum. 3arpypHeHme o0ycioBieHo He cmocoboM, a mpu-
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PONOIT ¢aMOTO ¢Ty4ad, H BIOJIHC aHAJOIMYHO TOMY, G KOTODBIM MH
BeTpeyaeMcs, KOIla Mbl WIOeM KaHOHMYe:Kuil aHcam0ap B cay-
vaax, koraa U obpamaercsa B GeckoHedHOCTh. MBI He paccmarpm-
BAJM CJIy4aW TAKOT0 POAA, KaKk HCTUHHHIE NIPHUMEDPH KaHQHH-
YeCKOT'0 pachpefesieHus, W TOYHO TAK ;Ke He OyaeM cumTarh C.Iy-
Yad, B KOTOPHIX e? GeCKOHEYHO, MCTUHHBIMU IIPHMEDaMU MHKPO-
KAHOHMYECKOTO pacmpejfeseHusa. B camoM pele, B jadbpHelimenm
MH HaifleM, YTO B TaRMX cJay4asaX Hambo:gee BasKHsiec Haum Qop-
MYJIBL CTAHOBATCA WLTIO30DHEIMH.

VnorpeGieHne ¢opMyI, OTHOCANINXCA K KAHOHNYCCKOMY aHCAM-
00 M copepiRAIAX, KAK B UPEABYIIAX TIJaBax, e?ds BMECTO
dp,... dg,, cBoguTcsi K PAcCMOTDEHMIO aHcaM0:Is, DPasAeseHHOTrOo
Ha OeckoHeyHO OGOJIBIIOE YNCI0 MAKPOKAHOHNYECKUX HIIEMEHTOB.

C HeroTOpOii TOUKH 3DEHHS MHUKDOKAHOHMYECKOe Dacmpene:e-
‘HOe NpoIe KaHOHWYeCKOTr0 H, BEPOATHO, 00JbIIe M3ydaJoch W pac-
CMATPUBAJIOCH, KAK 0oJee TeCHO (BA3AHHOE ¢ OCHOBHBIMM IIOHA-
‘TUAMM TePMOAMHAMHEKH. U BTOMY NOCACAHCMY NYHKTY MBI eie
BEDHEMCH B OAHOII M3 110CJEAYIOIMIAX TJAB. 3A€ch AOCTATOYHO
3aMETUTH, YTO KAHOHHYECHOE pacmpeje’eHre IIPEJCTABIAET ropas-
A0 MeHbIIe AHAIUTHYECKUX 3aTPYAHEHMI, 4YeM MHKDOKaHOHM-
9ecKoe.

Mu moskem wHorja mabe:KaTh 3aTDPYNHEHMII, DPEACTABIAEMBIX
MHUKDOKAHOHMYECKMM pacmpepeseHUeM, pPaccMATPUBasg €ro Kar
PeaylbTaT CJeAYIOMEro IIPOLecca, TPeOylomero IIPHBIeYEHUA IIO-
HATAR MeHee IIPOCTHIX, HO 00JIze MOAAKIOINUXCA AHAJIITHYECKOH
‘rpakToBKe. IIpeficTaBuM cebe aHcaMOmb, pacmpeReNeHHBI ¢ INIOT-
HOCTBIO, IIPOIIOPIUOHAILHOMI oo

e-¢’)2

e we o,

rfie ® u ¢’ —IOCTOAHHEE, U GyAcM HEOTPAHMYCHHO YMEHLIIATH
BHa4YeHUe KOHCTaHTHL ®. Ilpm sroM mmorneeTs HuIZlc He paBHA
HYI0, KpOMe CAMON I'DAHULE, HO HA I'DaHUIle OHA paBHA HyJIIO
Ius BceX BHauenwii oHeprmm, KpoMe &’. TamuMm 00pasoM Mb us-
0eraeM aHAIATAYECKUX yCJOMKHEHNI, CBA3AHHEIX ¢ HaJIMYneM
PA3pHIBHOCTH B SHAYEHNN ILIOTHOCTH, Giarofiaps KOTOPOH mpu-
XOAnTCA PAacCMATpPHBATh WHTETPAd ¢ HeyROGHHIMU TpefesiaMi,

B MuKpOKaHOHHYECKOM aHCAMOJe CHCTeM SHEpTHA & I0CTOsH-
Ha, TOT/la KaK IOTEHNHANbHAA DHEPTHA &; M KUHETHIECKAS DHCP-
ruA &, BApPHUPYOT MAJA Pas3IMYHHIX cnc'reM Oynyan, KOHEYHO,
TIO{9NHCHEL YCJIOBHIO

e, + 2g=c=const. (373

ITpeaMeToM Hamero IEPBOTO WMCCIEOBAHMA HABJIACTCH paaneuemw

DHEPrUM HA OTH J(Be YACTH M CPefAHMe 3HadeHUsA QyHRIMA ¢, n e
Mu Gynmem mosbaoBatbea 06G03HAaYEHHEM Ue AJIA CPEHErO BHd-

YeHWA 10 MUKPOKAHOHWYECKOMy aHcamGmio ¢ asHeprmeit e. Cpell-
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Hee 3HAYeHUE [0 KAHOHMYECKOMY aHcaMGaio ¢ Moxmy.aeMm O, 00o-
snayaslieecd 0 cp¥X NOp dYeped u, B oTOd riaBe MBI Oyiem

0003HAYaTh Yepes U |y, YTOOB OTYECTIANBO pAa3IMILTh 00a BHiA
CpellHNX BEJINYWH.

®aszoBuii 065eM BHYTPM KAKUX-Tn00 TI'PAHMI, Bm‘opme MOTYT
OHTH BEHIPA#iCHBEl 4epe3 & U g4, MOWHO, IIOJIB3YACH 000s3HaYeHNAMY
NpeJsAYMUX IJIaB, BHPA3uTh ABOMHLIM HHTEIPATOM

\§av,av,

B3ATHIM BHYTPH STNX I'DAaHML. Ecan ancam0ab cucteM pacipepe-
JieH BHYTPHM STHX TPAHWI| C PABHOMEPHOM IIOTHOCTBI, TO Cpefl-
Hee 10 aHCAMOJIO 3HaYeHHe KaKou-aubho (I)ymumu 1 KUHETHYEeCKOoil
M IOTeHI[IaJbHON SHEPruil BhHIPA3UTCHA YACTHBIM UHTCTPAJIOB

§§ udvpd?,
1§77y

MockoapKy de_:e‘?I’dap u ds,=d: Ipu NOCTOSHHOM &, TO DTO
BEIPA7KEHME MOMHO HAIHCATh B Buie

S‘S e ds av,
i e¥ds v,

YrodH mOJyd4nth CpefiHee 3HAYeHHE U HAJMA MHKPOKAHOHMYCCKH
pacupefielleHHOTO aHcaMOuA ¢ 9dHeprmeil =, MBI JIOJAHH PacIpo-
CTPAaHNTh HHTErpHpoBaHMe IO (asoBoMy o00beMy Memjy BdHep-
ruAMa = U c-+d=. 10 HRaer
&y=¢€
ds ue‘?pqu
; V=0
Ui = €4= € .
dz S e("pqu
V=0
Ho, cormacso (299), sxauexne uHTEIrpaja, CTOALEI0 B 3HAME-
Harere, ecth ef. CiaeloBaresnnHo,

u ,’e= e-? ue‘?pqu. (37@)

rAe e®r u V, cBssanu ypasHenuem (373), u u, ecou OHA 3afaHa
Kak (QyHKOUA e, WA &, U &, B CHIY 9TOIO 7Ke YPABHEHMH, OKa-
amBaercd QyHKIme# Toupko &, Mm mpeamomonmM, uro =¥ mmeer
KoHeuyHoe 3sHaueHme. Ecam n > 1, To, Kar ciaeflyeT m3 ypasHe-
Hus (305), e? sBiAercA BoapacTaioulell gynxuueli s, u moaromy,
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ecan oHa ofpauiaerca B GECKOHEYHOCTH JIJIA KAKOrO-Ind0 ompeXe-
JIEHHOTO 3HAadYeHWA &, T0 —{ OKasHBaerTcA OeckoHewHOll A BCeX
Gompmnx 3HadYeHmit e*). COrciofa, ecam n > 1, MH, Homyckad,
yr0 e KOHEYHO, WCKIIOYaeM TOJBKO TAKAE CIy4ad, KaK{He MBI
HAIloIn HeoOXOAMMEIM MCKIIOUNTh y#ie IIPH M3yY4eHMH KaHOHUYe-
<Koro pacmpefernerus. OnHaKo, ecau n > 1, To MOTyT BCTPETATHCA
<¢Jy4aW, B KOTOPHIX KAHOHMYECKOE PACIpefieIeHUe BIIOJIHE IIpuMe-
HOMO, HO (PopMyusl JAJIA MUKDPOKAHOHNYECKOrO PpAacIIpejeseHus
CTAaHOBATCA WITIO30PHHIMU JIIA OIpeNeNeHHHX 3HAaYeHWil e Beie-
cTBue GecroHedHoro sHaveHus ef. Takue HeCOCTOATEJbHHE CIIy-
4ay MUKPOKAHOHWYECKOr0 pacHpefleleHus 044 YACMHBL 8HAUEHU L
Hepeuu HE NOJDKHE IPENATCTBOBATH HAM PacCcMaTpHBaTh KAHOHI
«ecKuit aHCaMOIb KaK COCTABIEHHHIH m3 OeCKOHEYHO OOJIBIIOro
‘quCiIa MAKPOKAHOHMYECKHX aHcaMOgeit **).
W8 mociennero ypaBHeHud um us (298) MBI moaydmm
- &g=8
eV lk=ee { v, ¥, =e-ev. (375)
Vg=0

‘Onnako, mo ypasHenusM (288) u (289)

eV, ="z, (376)
CirefoBaTeabHO, .
eV =V, k=2z, . (377)
[amee, ¢ momompio ypaBHeHusa (301) Mbl momyumm '
dep “ta d
o __ - \d a9
| =e S L ewdy, =% (378)
Vg=0
‘upu n > 2. CaegosarensHo, 1o (289)
dy _dey -
¢E=d:,f e=<§_1)sp-1[a mpr n> 2. (379)

*) Cm. ypaBHenue (322).
**) IlpuMep HeCOCTOATENBHOCTH MHKPOKAHOHHMYECKOTO pacCHpeleieHns
JIaeTCA MATepHAaNbHOIl TOYKOI, MOABEPHEHHOM MeiCTBHIO TAMECTH M BBIHY K-
JIeHHOIi 0CTABaTHCA HA BePTUKANBHOM Kpyre. Ciyuyail HAp yIIeHNA IOy YaeTCA,
KOI'Ia DHeprMA KAaK pas MOCTATOYHA MJIA TOro, YTo0BI MAaTepMalbHAA TOYKA
. OCTHIJIa HAMBHICIIE}# TOYKM Kpyra. 3aMeTHM, YTO TPYRHOCTb 00yClIoBJIeHA
camoit MpUpPOKOi CTYyUaA M COBEPIIEHHO He 3aBUCHMA OT MaTeMaTH4eCKHX op-
myu. IIpupona paccMaTpuBaeMoli TPYTHOCTH CTAHET CPasy ACHOI, eCJIIM Mbl IOIBI -
TAeMCA pacCHpeNesUTh KOHETHOe YACI0 MATePHAIbHHIX TOUYCK C BTUM YaCTHBIM
8HAYEHHEM DHEPIHMH CKOJIb BOBMOMKHO OJIMBKO K CTATHCTUYECKOMY DPABHOBECHIO
MJIM €CJIM MBI BAIaAMMCA BOIIPOCOM, KAKOBA BEPOATHOCTD TOT'0, YTO BRIOPAHHAA
Hayfavy us ancamO0iA TOYKA C TAKAM SHAUGHMEM BHepTHM HAUZETCA B Kakroli-

160 3ajjaHHOI YacT! Kpyra?
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OTH Pe3YIBTATH MHTEPeCHH Gmarofiapsa cBasum (GyHrmoumit e-¢V
d
n (7? ¢ TOHATHEM TeMIepaTypHl B TEPMOANHAMUKE — IIPeAMeT, K KO-
TOPOMY MBI BepHeMcda mosgHee. OHN ABIAITCA CHeNUATBHEIMI
ciygaaMn o0mIero COOTHOMEHHS, JIETKO BEIBOJIIMOIO U3 ypaBHC-
Huit (306), (374), (288) m (289). Mu nmeem

Eq=6
v v, "1
Zl?‘—= S dsh qu upn h<?n+1‘
V=0 “%
VpaBHeHHE 3TO MOMKHO HAINCATH B BHJe
p

€g=¢€

¢

e d"‘V _ _ 'th

e ¥ r=ef S e =P frdy .
Vg=0 dey

1
_ T(’z‘ ")
e (L, d

1
ecan h < - n-+1. Tag, HampiMep, ecaIW 7 — YETHOe, TO MH
D) p

CiregoBaTe bHO, MH HMeeM

th ~%p thI?

e~ =€ —_
dJ; h
d@q

e (380}

1 -
MO'KEM II0J0KNTD hs? n, wro paet ¢ (307)

(@) e=* (Vo) =T (5 )2, ?

Tax war n060ff KaHOHMYECKHH aHCAMOIDb CHUCTEM MOYKHO
pPaccMaTpHBATh KAK COCTOSIMIUA N3 MAKPOKAHOHNYECKHX aHCaM-
6eif, T0 ecau Karue-1UO0 BETUYUHE U ¥ ¥ NMEIOT OfHH H Te ke
CpefHre 3HAYEHHUA B KAjKAOM MHKPOKAaHOHMYECKOM aHcambie, TO
OHH OYAYT uMeTb T€ Ke BHAUCHHA B KamIoM KaHOHMYECKOM
ancamdae. YroGer momBecTn (POopMANBHO IO BTO NMPABHIO ypas-
nenne (380), MEI MoseM 3aMeTUTh, uTO JeBasg ero CTOPOHA,
ABIAMAACA (QyHKOue#l s, nMeeT MOCTOAHHOE 3HAUYEHUE B MUKPO-
KAHOHMYECKOM aHcamGie W, CJEJ0BATeNbHO, TOMACCTBEHHA CO
CBOMM CpejHUM 3HaueHmeM. Mml moayumM TaxmM oGpasom obmee
ypaBHeHUE

(381)

e~

r (— n) ;;_‘_h_le —@i-h (382)

d"V! d’V
TG )

=e % —
dsh |

sp

npn h < % n-+1%). YpasHennsa

*) Cm. ypaBHenue (292).



124 TJI. X. MUKPOKAHOHIIYECROE PACHPEIEJIEHHE II0 ®A3AM

9 —

O=ctlo=c 7V, lo="2ls, (383)
-é-=‘%e=dl’;’ o=(5—1) 5" (384)

MOI'yT paccMaTpUBATHCA KAK YACTHHE CIyJaW OQIIEr0 ypaBHEHHA.
Tlocnepnee ypaBHeHuHe IIOAYUHEHO YCJIOBHIO N > 2.

Tlocorenmne mBa ypaBHEHNA JAIOT ANA KAHOHHIECKOTO aHCAMOJIA
mpu n > 2

1292 o estla=1. (385)
(1=2) sl =

COOTBETCTBYIOMAE yPABHEHNSA AIA MUK POKAHOHUICCKOTO AHCAaMOasA
AT upa n > 2

2N | i dy
1 —— e =1 | — —_—
<1 n ) Splesp T g log V ’ (386)
d:
YTO INOKAa3BIBACT, UTO 3HAYEHHE ;110:1’:_ cTpeMuTcd K eJquHune,
E] .

KOTJ[a I OYeHb BEJIUKO.

Ecau cuereMa cOCTOMT M3 [BYX 4dacTell, MMEIOHNIUX OTHAGIbLHEIC
SHEpPruM, MHl MOKeM IIOIY4YHTb YpPaBHeHHs, AHAJOTMYHEE IIO
dopme IpepmymeMy, HO OTHOCAMMUECHA K IOApPAasMieJeHHOl TaKuM
o6pasom cmcreme *). Mer Gydem oGo3HauaTh BeNHYUHEL, OTHOCH-
mumecs K 4YacTAM, OYKBaMH ¢ WH/JEKCAMH; Te 3Ke OYKBH 0e3
HHIEKCOB OTHocATcA Ko Beelt cmereme. Dasosmit o06veM Bceii
CUCTeMBl BHYTPM KaKNX-JIHM00 3aJaHHHX TI'DAHMI, dHepruif Moer
OHITH IPEACTABICH NBOWHHM MHTErpajoM

S g dv,dv,,

B3ATEIM MEKAY 9TUMH TpPAHUIAMM, KaK 3TO HEIOCPCACTBEHHO
ABcTByeT ma onpepeteHuii raasm VIII. B amcambme, pacmpene-
JIEHHOM ¢ DAaBHOMEPHOH INIOTHOCTBIO BHYTpH OTUX I'PAHMII U HY-
JIeBOIl IUIOTHOCTBIO BHE HX, CpefHee 3HaUeHMe KaKoH-i1n6o QyHx-
UMM DHePIHil &, M 2, BEIPAFKACTCA IaCTHHIM

§§ uaviav,
\S av,dv,

’

*) Ecmu 8T0 yCiioBUe CTPOTo BHIIOAHEHO, 00e YacTu He OyAyT BAUATD APYT
Ha Jpyra, u aHcamGub, 06pa3oBAHHEI MUKPOKAHOHUYECKHM pACIpeJeNeHueM
1eJIOT0, ABJIAETCA CINIIKOM IPOM3BONBLHEIM HOHATHEM JJA TOrO, o0l mpes-
CTaBIATEL JAeiCTBUTENbHBIH unTepec. OCHOBHOII MHTepeC ypaBHEHM, KOTOpBIe
MBI JOJKHEI MTONYYNTh, OTHQCUTCA K CIYYasAM, B KOTOPHX yCJOBME BEIIOIHEHO
npubauxenno. OgHAKO, MIA Lejeil TEOPeTHYECKOT0 UCCIeR0BaAHMA yAoGuee,
pasyMeeTcs, cyMTaTh 3TH yciaoBua abcomorHeimu. Cp. raasy 1V, crp. 44
¥ Jaiblle, THe CXOHOE YCIOBHE DPAcCMAaTPUBAETCA B CBABH C KAHOHUUECKUMH
ancamOisAmu.



1JI. X. MUKPORAHOHHYECKOE PACIHPEJEJIEHUE I10 ®A3AM 125

HOTOPOe MOKHO TaK#ie HANNCATh B BUJE *)

S Sueq"del dp'z
§ §e®ids; av,

Ecim MBH BO3bMeM B KadecTBe Ipeles OB HHTEIPHPOBAHAA = M
e+ d:, MH mONyINM cpegHee BSHAYEHHE U II0 aHcaMmbaio, B
KOTOpOM BCA CHCTeMa MHUKDOKAHOHMYEeCKH paclpefegeHa IIo
{aszaM, a MMEHHO,

- g€

ule=e-v \ ue dv,, (387)

Va=0
rie ¢, m V, cBA3aHH ypaBHEHHCM
e, + e, =const. =z, (388)

31 u, ecId OHAa 3afaHa B BUAe (PYHKIHHE €, WIM &, H ¢,, OKa-
JHTAeTCA B CHIY TeX jke ypaBHeHuil QyHEKIuUell TOABRO &, **),
Tarum obpasom
€3=¢

eV, |=e-e \ v, dv, (389)

5

e=eV =01V, lp=c-%V,l, (390)

3ro Tpebyer MOROGHOrO 3Ke COOTHOMEHUA [JIA KAHOHHYECKHX
CpefHnx

1 O=cV]p=c -V, jg=e"V,l,. (391)
aJee,
jﬁ =c \ :%emdn. (392)
V3=0

Ho ecam n, > 2, e¥ neuesaer faa V,=0***) n

Eg=% Eg=32

d o __d { o % 4 ey B

Tet= \ edV, = 3 eV, (393)
Va=0 Va=¢ :

*) TaM, Ile aHAINTHYCCKHE TPeOOPA30BAHMUA TOMIECTBEHHB 110 (opMe
€ pACCMOTPEHHHIMU HA NPEeNHAYWUX CTPAHUIAX, NPUBOAUTD BCE CTYIICHH BHI-
qyCHeHN It CTOID e MOXPOGHLIM 06pA30M He [PeICTABIAETCA HEOGXOXHMBIM .

*%) B mpuMMeHeHHAX ypaBHeHnusn (387) He Bce pesyJbTATHl I10JIYy4AOTCH
COOTBETCTBYIOIMMHM TeM, KOTODHIE MBI I[ONYYHIL M3 YpaBHEeHHA (374), Tan
KaK ¢, ABIAETCA M3BECTHON QYHKMUElH 5,, TOLTA KAK ¢; AOMKUA PACCMATPH-
BATbCA, KAK MPOM3BOJbHAA QYHKIHUA s, HIAH NOYTH TAKHM 05DPasoM.

##%) CM. raasy VIII, ypapmenus (305) u( 316).
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CnenosarensHo, eciu n, >2 u n,> 2,

dp__cll_'\olv _ dy, ]| v 394}
d_s - az; |e - 2g ?e (39*)
n
—_— J— -
d_d’?l _d?1| __dgs 3
—(_')_ - 73 ’9 Ead ’_31 P -_— de“2 9. (390)'

Mp cpaBHEIE HEKOTOpHe QYHKIUN BHEPruMm Beceil CHCTEMBI CO
CPellHNMHA B3HAYEHHAMH IIONOOHEIX 3Ke (QyHKIOUI KHHETHYeCKOI
DHEPrUM BCEH CHCTEMH M CO CPEAHMMA B3HAUYEHHAMN IONODHBIX
e QyHrouit mosmHO# sHeprmm KaKOW-1MGO wacTm cucTLME. Mot
MO’KEM TaKKe CPABHMTH Te Ke (QYHKIMM €O CpeflHUMH 3Hade-
HOAMU KMHETHYECKOH SHEPruM 4YacTH CHCTeMBEI.

00603HaYNM MONHYI0, KUHETHYECKY0 M IIOTeHIUAIBLHYIO BSHep-
IO BCell CHCTeMH. 4epes &, &, W &, a KUHETHYeCKWEe dHeprun
vacreil epes &,, U ¢&,,. OTM KUHETHYECKHEe HHePrmM HeoHxo-
AUMEM . 00pasoM pasfleleHbl; OTHOCHTEIBHO IOTEHIMATIBHEIX
sHeprumil MHL MOMKeM He JleJaTh HUKAKWX IpeAmoso:xenmit. Paszo-
BHi1 065eM BHYTPH IIPOM3BOIBLHEIX I'DAHMUI], KOTOPEE MOI'YT OBITH.
BHIPA;KEHH 9ePe3 &g, &y, €, MOMET OHITH IPEJCTABIEH, B 000-
sgaveHuAx raasu VIII, TpoitHEM mHTerpamom

§§arsar ar,

B3ATHM BHyTpu 3TuX rpasmm. VU ecam anmcaMbabp cucteM pacmpe-
JelleH BHYTPA HTHX TPaHUI ¢ PABHOMEDHOM IJIOTHOCTEWO, Cpefi~
Hee BHauesme Kawol-imbo QyHRmUM &4, &, M &,, BHpPAsUTCA
9aCTHEIM

§§§wavyp dVyy, avy
§§§ AVipdVey a7,

HIIA
§§§ uetvdsav,, dv,

§§§ ¥ dsavy, av,

UTo0B HOMYyYHTH CpefHee 3HadYeHWe U AJIA MHIKPOKAHOHMIECKOI'O
pacmpefeneHnsa, Ml JOJGKHEL B3fATh B KAYECTBE IIPeflesIoB & I

e+ d:. 3namenaremeM B aTOM ciydae 6ymeM &°ds, M MEL IOJIyuHM

€g=€ €gp=8-8¢

wh=ee {7 Cuerar,,av, (396)

Vq=0 92p=0
rie 9,,, V,, u V, cBABaHH yparHEHUHEM

&,p + &g + ¢, =co0nSt. =-=.
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CoOOTBETCTBEHHO,
— gg=8 ezp=e-¢g
eV, Ie =e¢ S S VipdVypdVy=e-2v, (397)
Vg=0 e5,=0
I ME MOMKEM HAaIuCcaTh

B, v e 2 =20
e ‘?V =e llep |s == 2pVgp s = _';1 Sip ,3 = -’-l‘l S2p e (398)

I

O=c W o= TV, |s=e PV, '8=Esw|@=%a,p lo.  (399)

Haxee, ecau n, > 2,

dy N \ dyp
p- - L
1 —=e—¢? S d—lp ef1p dV!p qu —

do F 3 2
1p ls V-0 - 1D
HE ew ¢ g
e - e F
= -9 — f—1 @ — T —— -
€ ,\ dsy, qu € d: ~ ds’ (400)
Vg=0
CaenoBateabHO, ecau n, > 2 U Ny > 2,
dp . dy;p d?zp I — =1 l .
d—;—Ep de2p I; < n —1) —n2—1> egp (401)
1 _’1? _9%p d?zp 1 1) e .
6= dsle " daple dsp o (?"1_1>€ —<2”“ 1) o’

(402)
Mbl He MOKEM IPHMEHUTH MeTO[sl, MCIOAL30BAHHHIE HA Hpe-
ALYMAX CTPaHANAX, K MUKPOKAHOHMYECKHM cpefAnmM (0600-
meHHBX) cat A, A, ..., ¢ KOTOPHMHI CHCTEMa BO3AEHCTBYET
Ha BHeIIHWe TeJa, TAK KAK 9TW BeIUYAHH He SABIATCA (yHK-
OuAMA HA KHHEeTAYECKOW, Hi TOTEHNUAJLHON oHepram Beei
CHCTEMH HMiIN Kakoifi-mm6o ee dactu. MH MoKeM, OZHAKO, BOC-
I0JIB30BATHCA METOJOM, OmHCAHHEM Ha erp. 120.
IIpenpcraBum. ceGe aHcamM0ap cMCTeM, PpacOpefeeHHHX II0
(dase, COITAcCHO IIOKA3aTeNI0 BePOATHOCTH
- n
PO Gl sl

w? 14

rae & —HEROTOpas IOCTOAHHAA, IIPelCTAaBIANMAA c000d BO3-
MOKHOE 3HA4YeHHe SHEepPruH, 33 HCHKIIYeHHMEM HANMEHLIIEro 3Ha-
9eHnsaA, COBMECTHMOr0 C 3HAaYeHWAMH BHEIIHWX KOOPAWHAT, a ¢
0 o —apyrme IOCTOAHREIe. MBI MM2eM, Cie[[0BATeNIbHO,

BCE (s-¢)?

S Se°‘ o dp,...dga=1, (403)
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nan
. BCC o (_e_s)
e“°=5 oo \e © dp,...dq,, (404)
Pasnt ¥
nam ke
g CO (
el R oS,
ee=\ ¢ de. (405)
V0
M3 (404) mmeem
BCE (e-¢')
de~° : s —3f -
—JZ—I—=S...82—J?AI€ w dpldqn=
dasnt
g=00 (e-¢’)2
s—3’ T o e
=( 2224, = e, (406)
V=0

roe A, le o00o3Havaer cpejHee 3HaueHHe A, B TeX cHCTEMax
aHCAMOAA, KOTOpHle MMEIOT Ty HIH HHYIO OJUHAKOBYI0 DHEPTHIO &
(JTo sHaueHue COBIIAFAET CO CPeANMM 3HaueHueM A, NIA MUKpPO-
KaHOHMYeCKOro aHcamOaA oHeprum ). 3aKOHHOCTH Hpeobpaso-
BaHMs CTaHET OYeBUIHOU, €CJIM MEl PAacCMOTPHM II0 OTAEIbHOCTH
9aCTH KAKJOI'0 M3 MHTErPAJOB, JEKAINC MEHKAY KaKaMU-T1ul0
nByMs GECKOHEYHO MAl0 OTJIMYANMIUMUCA I'DAHHIAMH 9DHEPLHH.
WHTerpupyda mo gacTaM, MH IOIYYUM

o _—

de”" (s e

—_— [A1 ce H]V:O—!-

da,
d4,! A e, '
Q ( et 4l ds) ot TPds (407)

J],n:j)(pepeﬂunpyﬂ (405), Oy IHM

TS e ()

rape g, 0003HayaeT HauMeHblIee 3HAUYeHHUe &, COBMECTHMOE C

’

BHeIIHUMH KooppuHaTamu. Ilocaepnuil unem B 9TOM ypaBHEHHU
Ap—C

de
MpecTaBIAeT 4acTh - —, 00yCIIOBICHHYIO UBMEHEHNEM HUKHEIO
1

npegena udrerpama. (OQueBHEHO, 4YTO BHpAaKeHHE B CKOOKax
ucye3aer [afA BepxHero Inpexpeaa. Ha mmmmem mpepene, A

KOTOpoOro 8p=0 ne, MeeT HauUMEHbIee 3HavYeHnune, COBMECTUMOe

¢ BHEWHIMH KOOpDAWHATaMU, B3HAK YycpeaHeuus y A, | usiau-
HIeH, TaK KaK HMeeTcss TONbKO OJHO 3HAdeHune A, Ipexcra-
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de, .
BACHHOE — (,,T“. Hcraouenuss mMoryr, Bmpouem, umers MecTo A
1

MACTHHX 3HAUYeHWH BHCIUHUX KOODAMHAT, IIPA KOTOPHIX g-zﬂ
DOAy98eT KOHEYHOE IpUpAmeHne, n POPMYIa CTAHOBATCH HMIEGr
sopHoii. Taxne uacTHEe sHauemma MH MoiieMm celiuac He IpHHE-
Mars po BHUManme. Ilocaenunit wren (408) paseH, ciemomareas-
HO, IIEPBOMY WIEHY IpaBoit croponm (407).:.(3amernM, uro oa
OHM WCYESAIOT IPU 1 > 2 Giarofapsa MHOMKHTEII0 e?;)

Mu nmeeM, ci1eoBaTe]bHO, W3 DTMX ypaBHeHMi

£« 00 T p Y20
dA, 'e — dy _(e-&) e
4 3 Y g
S e Az )e e de =
V=0
€=-00 —e’)2
gy ~EEE
= S ;; [ d?.
VYo T » (409)
NI
s-00
~ (/‘41 L -- 4]? (9,9 C_(_e_‘.f_)_:.,'. © i
—_— LA o [3Y34 ot =
S dz + 4, lads da, ¢ i d==0.
V=0

WnnvE croBamu, cpepsee 0o aHCAMOII0 BHAYEAHE BEJIMYAHE,
HPeJICTaBIeHHON raaBHOll CKOOKO, paBHO Hyal. IJTO MOMIEHO
OHITH CHIPABEINBO JJIA 1106010 3Havenna ©. Ilpm ymempmenmu o
CpefHee 3HadYeHNE CKOOOK B Tpefele, KOTAA  MCUE3HET, OKa-
HETCA TOMIAECCTBEHHEIM cO 3HadeHmeM pnsa e=-e'. Ho &' momer
OBHaYaThk J1000¢ 3JHAYEHMC SHEPIHM, MCKJIIYasd HanMCHBbIIee
BO3MOMHOe. M nMeeM, ciaemoBartesbHO,

aa,l, — dy_ 9 _ . (410)

ds “1eds da,

BCKJIIOYCHIE COCTABIAIT €Iyd4al HAUMeHbINIEr0 3HAYCHHUH DHEp-
TUH, COBMECTHMOrO C BHEIOHMMH KOODAMHATAMH, H 0COOHIX 3Ha-
yenmil BgemHuX koopauuHat., Ho Bsmadenwe awGoro wiexa sroro
YPaBHEHOsA, ONpefielleHHOe JJIA OCOGHIX 3HAYEHHl HHeprmm nu
BHEIIHUX KOOPAWHAT, He OTIUYAETCA OT ero SHAYEHHd, OmIpe-
AeNeHHOr0 JJIA 3HAYeHMil YPHEPrAM H BHEMIHAX KOOpPAMHAT, Gec-
KOHeYHO OJMBRHEX K OTHM YaCTHHM 3HAYCHUAM. Y paBHeHne,
CIe0BAaTEIBHO, MMEET CHAY 03 OrpaHnmdyeHwi. YsHomkas Ha e%,
MBE IDOXYYIM

Rt Ny AL S S AN A (411)

ds 18% de day,  oa, da, dz
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Wurerpas oTOro ypaBHeHNA HMeeT BHJ
ov \
A, !Se?:’g&‘;"l'pu (412

rpe F,— Qyasnua BHemHnX KoopAaWHAT. Mu umeeM 1mo ogHOMY
YPaBHEHAIO TAKOTO BHAA A Kam[IO#l W3 BHOMHENX KOOPAWHAT.
ITo maer BMecte ¢ (206) naa mosHoro sHadenusa nuddepennnaina V

AV=e?ds+(° A, le—F,) da, + (¢ 4, o— F,) da, + . .. (413"
nan
dV=¢® (ds+ 4, e da,+ A,y da,+...) — F, da,— Fyda,— ... (414

Yrobm ompemesnnTh 3sHaueHnsa Qymkmuit F,, F,, ..., pomy-
¢tuM, 9YTO @,, @,, ... UBMEHAKTCA TPOWSBOIBHO, TOTAA KAaK ¢
naM3HfgeTCA TaK, 49TO0H BCerja NMeTh HanMeHbIIee B3HAYCHME,
COBMECTUMO® CO 3HAYEHWAMHM BHEIIHNX KOODAMHAT. IJTO Jael

V=0 rn dV=0. lIpn n <2 mu mmeem e*=0, uro naer
F,=0, F,—0, ... (415)

DTOT pe3yJabTaT CIpaBeIWB misA Jdwoboro 3Hauenus n. Ilpu pac-
CMaTpUBaeMOM W3MEHEHNH KUHETHYeCKAd DHEPrHUA  J[LOJHIHA
TMOCTOSAHHO DPABHATHCA HYIO, a8 MOTSHNMAIBHAS BHEPrus AOEKHA
¥M2Th HAWM2HbOIEC 3HA4YeHWe, COBMECTMMOe C BHEIIHUMYI KOOpAH-
HaTamM@. Y caoBHe HAWMIHBMIH BOSMOMHON MOTeHIMATBHOM dHEp-
TUW MOMET OrDAHUYNTh aHCaMOIb B KA'RIHIl MOM2HT €JIWHCTBEH-
HOUt KOHUrypanmeil mam MOBET HEe OTPAHWYATL €ro; BO BCAKOM
caywae, sHaueHHA A,, A,,... ROWKHH OHTH ONHAMHE I TEMHO e
B R&KIEA MOMSHT JUIA BCeX cmCTeM aHcambaa*), W ypaBHeHme

d:+ A da,+Ayda,+...=0

Gyner cmpaBefJgmEO JJd paccMaTpuBaeMux wuameHeHmii. Caexosa-

TedIbHO, QyHrnuu F,, F,, ... nc4yesanT B J0OG0M Ciaydae, U MH
nMeeM
dV = ¢* d= +¢%4 |, da, +¢*4), da, +- . . ., (416)
axn .
_ds-}-Z‘edal+2-;\sda2+ v '
dlogV = purs , (417)
WA Ke
ds=¢"*VdlogV — A e da,— 4} da,— . .. (418)

*) DTO yTBEp:KTEHME, KAK OTMEYECHO BEIIIE, MOMKET UMETh UCKIIOYeHN A NJIA
0COOBIX BHAYEHN it BHEILHNX KOOpAMHAT. OTO He 00eCLIeHHBAET HAllle PACCyKIe-
HUe, KOTOPO€ OTHOCHTCA K MBMEHAIOIMUMCA BHAYCHWAM BHEIIHAX KOOpPAHAHAT.
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JameruM, 4TO ABa MOCIERHAX YPABHEHUMA UMeIOT (OPMY OCHOBHHX
AadPepeHnNaTbHEIX YpaBHeHUM TePMOAWHAMMKY, npuieM e *V
COOTBETCTBYyeT TeMmeparype, a logV —anrpomumun. Mu yme or-
Meqanan cBoifictBa pexmume € ¥Y, 00Hapy:KUBAKIIME AIIaJOTHIO

¢ Temmeparypoit *). 3HaueHme o9rumx (PaKTOB OGyAeT oGCymiaeHO
B Apyroii riaase.

JBa 1mocaeAHNX ypaBHCHHA MOIYT ObiTh HAIACAHH IPOLLE:
av = ds -}-}41!s da, -i-_Az’s day+ ... ’

e 9
de=¢"*dV —Acda, — A da,— ...,

¢oxpanaAg GopMy, AaHATOTAYHYIO TePMONUHAMUUECKAM ypaBHEHHAM;
ONHAKO, e~¢ He OGHAPY/KNBAeT AHAJOIUH ¢ TeMIepaTypoii, KOTO-
pyo Mu HalmiopaeM auas e °F.

*) Cm. raasy 1X, crp. 116, a T.uxske oTy raasy, cTp. 128.
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MAKCHMAJBHBEIE W MUHHAMAJBHBIE CBOHUCTBA
PA3JIAYHBIX ®A30BBIX PACHPEIEJEHHN

B mociaeaylommx TeopeMax Msl, KaK Bcerjia, IIpemoJiaraem,
[TO CHCTEMH, 00pasyioumiue aHCAMOIb, TOMIECTBEHHH IO IPUpPOAE
1 110 3HAYeHWAM BHEIIHWX KOOPANMHAT, KOTOPHIE 37eCh PaccMaTpH-
BAIOTCSI KAK ITOCTOAHHEIE.

Teopema 1. Ecnam amcambap cucreM pacmpejeneH mo ¢asam
TakuM 00pasoM, YTO IIOKA3aTelb BEPOATHOCTH ABIAercA QyHRUMEH
AHEePrHHU, TO CPefiHee BHAYEHUe ITOKA3aTelid MeHbINe, 4eM JJIA BCA-
KOTO APYIOro paclpefesieHusd, B KOTOPOM paclpefeseHue I0 HHep-
'l TaKoe ke,

OGosHaunM wepes v MOKasaTenb, ABAALMuicH QyHKIACH dHEp-
I'm, W 4cpe3 7+ Ay Bearmit ppyroff, pmaiomuit To ke pacmpepe-
nexne mo sueprnu. Hame nokasars, 4To

BCE BCe

% S(n+An)en+Andpl...dq,,> \ - S'qe'idp,...dqm (419)

* Pasn * ¢asnt
rue M — QyHRUUA sHeprnm u Av— QyHROAA §asbl, MOTIUHEHHLIC
VCJIO0BHIO
BCe " Bee
evividp, ... dg, =\ ... Se’ldpl codga=1 (420)
¢daswr ¢asnt

I YCIOBUIO

e=g¢'+ds’ e=g'4.de’
.

S Se’?“'ldpl‘..dqn:S Se*‘dpl...dq,,, (421)

e=¢’ e=¢’

CIIPABRIABOMY JUIA M0G0r0 sHaYeHus oHeprmu &' . Y paBHeHme (420)
BHIpAKaeT obmiue COOTHOIIEHNS, KOTOPHM JOJKHH YROBIETBOPATH
M 1 M+ Av, 9To0H OHTH IIOKABaTeIAMH KAKOI0-HHOYAbL pacmpene-
aeHnd, a (421) BeipamkaeT Vycao0BHe, YTO OHH [RI0T TO He CaMoe
pacmpefe;IeHne IO 9HEprmM.
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Tar Kak M — QyHKUNA 9HEPrWA M [OPTOMY B IpENCTAX MHTC-
-pupoBanusa (421) Mosker cumTarhCA HMOCTOAHHON, MEH MOMeM 0060
*TOPOHH YMHOKHTh Ha 1 I0J 3HAKOM PHTETpala, 4TO AaeT

Tar Kak BbIpaKEHNE 9TO CIPABEVIMBO BCIOAY BHYTPH YKA3aHHEIX.
PPaHEI M A J1000r0 3HAYEHHA &', TO OHO JOJHHO HMEThb MeCTO
i B CIydYae, eCIU WHTErPHPOBAHUC PACIPOCTPaHEHO HA Bee (asml.
[losTOMy MBI MO}ReM COKDAaTHTh COOTBETCTBEHHEIC YacTH B 00emx
cropoHax (419), 4ro pmaer

e’'+de’ ’ e=¢g’-+de’
S 7]en+Andp1 e dQn= S e S “’J@" dpl tet dqn'

€=.g" e=¢

BCC

L S Anetindp, ... dg, > 0. (422)

dasn
Ho mo (420) avo paBHo3Ha4YHO ¢

BCE

S S(Ane“n—{—il——eA’l)e"dpl...dqn>0. (423)

(passt

HMaiee, Ane*-4-1—e* aprsaerca yOmBawmed ¢ymrmueit An pua
OTpULaTeabHHIX 3HAYeHUit Av) ¥ Bospacraomell Qynrmme#t An pua
HOJIOKATeNbHEIX 3HAaueHUil Av. OHa nmcuesaer upwm An =0, m Hame
BHIPafKEHNe, CJIeJ0BATCJNbHO, He IIPUHMAMAA OTPRIATCABHHX BHAa-
veHnil, Momer IpuHATH 3HaweHme 0 tombko pmaA An=0. Hepa-
BEHCTBO (423), cief0BaTeNbHO, COPABEINEO IA BceX (a3, HCKJIc-
yag An=0. Teopema, TakuM oGpasoM, JOKazana.

Teopema 11. Ecnu aucambap cHCTeM HKAHOHMYECKH pacnpefe-
nen mo (asam, cpemHumil IOKasaTelb BEPOATHOCTH MEHbBIIE, YeM
AJISL TI060r0 MHOTO paclpefeIeHnsa aHcamMbasA, 00;1afaiomero Toi e
JOpeRHEHHOi 3Hepruei. '

Hyers paa kaHOHMYECKOTO aHCAMOIA MOKA3ATENb PaBEH %5,

a OAA APYroro aHcam6:s, MMCIOMEro TY e CPEeJHION SHepruio,
P—s

4 6~+A7], rae Ay — mponsBoiabHag QyHKNEA (assl, MOMIAHEHHAH
JUMb OMPAHUYCHUIO, BuKI0YAIOMCMYCA B CaMOM IOHATHM IIOKa-
3aTeds, MMeHHO,

Boe g{) e, . BCC $-e

V.o (e dpl....dq"::S Se_dp‘...dan_l, (424)

@asul v (paant
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1 Or'paHN4ednio, HAJaraéMomMy nocTOAHCTBOM cpenﬂeﬁ oHepruau,

. €.

BCE ¢-e

Ay,
...See“ dp, ...dg,=

¢aant

Bce ¢-e

g Seerp,...dq,,. (425)

Jasu

HeobGxogumo pokasaTh, 4TO
BCEC : d.e
L_—J-Aq
S S(%—-;—+A'q>e° dp, ...dgq, >
dasH
BCE ‘{’ .
> S . S Yoz
$asn

Ho B cuny mepBoro yeaosus (424) MBI MOMEM COKPATATH IOCTOSH-

HE 91eH - B crobrax B (426), a B cuxy BrOporo ycaoBmsa (425)

p-e
e’ dp,...dg,. (42 3)

MH MOKeM COKPAaTUTh WIeH % . JloraskBaeMoe IpemI0KeHUe CBO~
JMTCHA, TaKuM 00pasoM, K
BCE
S .. S Ane

pasu

b-e
U

Ay
dp, ...dg,>0,

810 MOsieT ORTH HANMCAHO B cWay ycunoBua (424) B Bume

BCE :l_a_:_s
S S(Ar,eAn+.1—eAn)e° dp, - dg,>0.  (427)
¢asul

B aroit ¢opme ero cupaBe[IMBOCTL OYEBHJHA II0 TeM e €000 pa-
JKEHUAM, KOTOpHeE ORIM IpuMeHEHH B (423).

Teopema 111. Ecan 8 —raxag-1u60 IOMOMHUTENbHAS TOCTOSH-
Hasg, CpefHee IO aHCAMONI0 3HAYEHME BHIPAKEHUS 'q-l—% (n ob60o-

3HAYaeT, Kak OOEIYHO, IIOKABaTeNb BEPOATHOCTH, A &-— HHEPIUIO)
MeHBIIe 1A aHCAMOJsA, pacIpefieIeHHOro ¢ MoxyiteM O, ueM jua
Kakoro GH TO HN OHJIO JPYroro pacupefeicHUus.

B cormacur ¢ HamuMu OOHYHEIME OOO3HAUCHNAMH HAIAMIEM

—~ &
i"f—e— AJs II0KA8aTeNdsA KAHOHUYECKOro pacupejeaeHus. [Las ao6oro

APYrOro pacmpefcieHus IIOKasaTedb Oymer tI’—é—s+A’q,

3
B xanoHnueckoM amcambae '1)—|—-6— MEeT TIOCTOAHHOE 3HAYEHME,

4 ~
paBHOE 53 B JpyroM aHcam0ae 3HAaueHme ce eCTH %‘FA"I-
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ﬂoxaamsaeuoe mpejuIoKeHne Mo:KeT 6HTB, CJIeA0BATEJIBHO, HAIIH-:
€aHo B BHC
BCe

¥ < S S (_g_+A~q) eq%-.-undpl ... dqn, (428)

Paswt
rape
BCe 4:9-.”71 BCe $-s
g...Se*’ dpl...dqn=S...Seedp‘...dq,,=1. (429)
dbasn dasu

¥

B CUJIy 3TOI'0 YCJOBHA N IOCKOJBRY Y IMOCTOAHHO, TOKa3kBaeMone
IIpCIO e HIIe MPUBOAUTCA K BUANY

BCE 4»;_3_*_ an
0< S SAne dp; ... dqn, (430)
¢asnl
fIpndeM J0KAa33TeJbCTBO MOMKHO IIPOBECTH TaK ke, KAR B IOCJIe[-
Hell Teopeme.

Ecan 6m MH IOACTARNINM B IPeNBIAYIIAX TeopeMax BMECTO
sHeprum a00yi0 Apyryo (asoBy (QYHKIUIO, TeopeMsl mutatis
mutandis ocraancs 6s BepHHIMU. B JaHYOM BHJE TeOPEMHl 3aciy-
JKABAIOT 0COGOr0 BHUMAHUA B CHIY 0c000# BasmHOCTM SHEprum,
Kak (asoroil ¢pymrnun. B ToM cayuae, Korga papyrue (asoBnie
pynrmun 061aMAI0OT CYmMECTBeHHEIMEI CBOMCTBAMI B OTHOIICHUH CTa-
THCTHYECKOr0 PaBHOBecHs, KaK OIMCAHO, HAIIpuUMep, B riaase 1V *),
MOIYT OKA3aThCS IIONG3HBIMI CJENYIOUMC TPHM TEOPEMBbI, ABIAI0-
wuccA o6o0menuAMn IpeAuAymux. JJocTaTouHo OyReT HmpHBECTH
ux 0e3 AOKAa3aTeJbCTBA, TAK KaK Je;kaulnieé B UX OCHOBE IPHH-
UMIIEE HUYeM He OTIAYAoTCA OT IpeALIAymHUX.

Teopema 1V. Ecam amcamGuab cHucTeM pacmpeneieH mo ¢asam
TAKNM 0GpasoM, 4TO IIOKAa3aTeab BEPOATHOCTU SABIAAETCH KaKoi-
nubo ¢ynxuneit F,, F, ... (atn GysBe 0003Ha4a0T (GyHKIHE
passr), cpenHee sHaucHHC MOKA3aTeaA MeHbINe, 4eM JJIA J060ro
Apyroro pacipefgeaeHus mo (asaM, B KOTOPOM pacHpefcieHune
B oTHOmeHun Qynknuit F,, F, ... Taxoe :e.

Teopema V. Ecau amcamGan cmcTeM pacipefeleH mo ¢asam
TaKHEM 00pa3oM, 4TO IOKA3aTedb BePOATHOCTH ABJIACTCA JIMHeM-
Holt pynrumett F,, FF,, ... (ot;t 6ykBH 0G03Ha4a0T PyHKNENA (ass),
cpefiHee 3HAYCHME IIOKA3aTeJA MCHbIIe, 4eM JIA Joboro apyroro
pacmpefeneHusi, B rKoropoM (Qyurumunm F,, F,, ... #HMeiOT 1€ e
CpefiHIe 3HAYEHNH.

Teopema VI. Cpenmee mo amcambuio cuereM 3HadeHume -+ F
(rae v 0603HAUAET, KAK OOHYHO, IIOKA3ATedb BePOATHOCTH B F —

*) CM. crp. 46--50.
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KaKryo-1u00 QyRKAMIO (ash), KOraa aHCaMOAb pacIpefiedeH TaKkuM
o6pasoM, 4T0 M+ F IOCTOSAHHO, MEHbIIE, YeM NJIA KAKOro OH TO
Hu OBHLIO RPYLOro pacmpemeaeHud. '

Teopema VII. Eciu cmcreMa, KOTOpPas B CBOMX pasiHYHHX
¢asax obpasyer amcamOab, COCTOMT M3 ABYX yacTedf M MH pac-
CMaTpHBaeM CpefHnif ITOKasaTelb BEPOATHOCTH AJA BCEH CHCTEMH,
a TaKKe CpejHHe NMOKA3aTeNM AJA KaMAOH us dvacreil, B3ATHX
NOpO8Hb, TO CYMMa CpeRHHX IIOKasaTeleill dacreit Oymer nam
MEeHbINe, YeM CpeAHmil TOKasarTexb [JIA BCell CMCTEME, MIM PaBHA
eMy, HO He Mo:keT ObiTh Gombme. Ilpemesmpuniit cayuait paBeHcTBa
BCTpeYaeTcd B TOM M TOIBKO B TOM CIydae, KOrjia pacIpejede-
ane no (asaM B KaykAO# YacTW HE 3aBHCHT OT pacilpefleleHUA
B JpYyroii.

Ilycre KOOPAMHATE B MMOYJIbCH Beeil CHCTEMBI CYTH Gy, - - ., Gn,
Diy +++y Pny W3 KROTOPHX ¢,, ...y G, Py -++, Pn OTHOCHTCA
K OAHOI YaCTU CHCTEMH, & ¢,y - -+ Qny Pty ++ +» Pn— K BPYroik

Ecau o000sHauuTh IMOKasaTedb BEPOSATHOCTH HAJIS BCEH CHCTEMEL
yepes 7, BEpPOATHOCTH TOr0, 4TO (asa IIPOM3BOJILHON CHCTEMEL
HAXOAHUTCA BHYTPHM KaKHX-1n00 3amaHHBIX I'paHMi], BHIpamKaercA
MHTET paJIOM

S Se’)dpl...dq", (431
B3AITHX BHYTPH 9THX rpaHan. Ecau Mbol momxoxuMm
S . S €1 dpy.y - dppdgn., ... dg,=e", (432)

rie MHTEr pUpPOBAaHME TIPOM3BOANTCA IO BceM (a3aM BTOpoOHl cu-
CTeMEBI, U

S . S erdp, ...dp,dq, ...dg,=e", (433)

rje WHTErpHupoBaHUe IPOUBBONUTCH 10 BeeM (hasaM Ie pBOM CUCTCMH,
uATerpan (431) mpusoamTeA K BHAY :

S Se"ldpl...dpmdql o dgp, (434)

1puYeM Ipefie Il MOTYT OHTH BHPaKeHHl Yepes KOOPAMHATH
B WMIOYILCH II€pPBOIi YacTH cHceTeMH. TOT sKe HWHTerpajg TIPHBO-
ARTCA K BHAY

S .. S e2dp,., .. dp,dgm., .- dgn, (435)

TIpAYEM Tpejedas MOIYT OHTH BHIPAKEHH 4Yepe3 KOOPAHHATH
I MMIOYJABCH BTOpO#t 9actm cmereMu. OueBMAHO, YTO ¥, W 7, CYTE
TIOKa3aTean BePOATHOCTH 1A ABYX 4YacTefl CHMCTeMH, B3ATHIX
TMOPO3Hb.
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I‘.nanuoe NpeIIOMeHAe, KOTOPOe HEOOXOANMO [OKAa3aTh, MOMKET
OBITh HAIIMCAHO B BuAe

S Sme"xdpl...dqm-}-g Sn’e"‘;dpm“..,. dq,,‘g

<S Sne’idpl...dqn, (436)

rjle HepBHii WHTETPAJI B3AT MO BeeM (asaM mepBOit yacTa CHCTEMH,
BTOpO#t MHTEIPAJ — IO BeeM azaM BTOPOH YaCTH CHCTEMH M IIG-
caeaHA WHTErpaj— o BceM (pasam Bceit cmeremsl. [fauee,

S Se’ldpl...dq,,=1, (437)

S Ser’ldpl...dqm::i (438)
n

% Ser‘zdpmﬂ...dqn=1, (439)

IpATEM MHTCI'DUPOBAHKC IIPOM3BOAUTCA B KaK/IOM CIydae IO BCeM
$asaM, K KOTOPHM OTHOCATCA IepeMeHHHe. J[Ba mocTeAHAX ypas-
HeHUsA, KOTOpHE CaMH IO cefe OYCBHIHEI, MOTYT OHITH BEIBEJEHH
M3 NepPBOTO MHTETPUPOBAHMEM IIO YACTAM.

W3 ompenemennit v, u v, ciaepyer, 4ro BhpasieHue (436) MomHO
TAKKe HANMCATh B BHJIC

S S”hendl’r“'d‘In'*‘g Sr,,e"!dpl...dqng

<S ces Sne*'dp1 .. dg,,  (440)
nin

S e S(1;—1)1--—'112)6*:dp1 ... dg,=0,

TAe WHTEIpUpOBAHNE IPOM3BOAMTCA mo BeeM (aszam. IlpuGasnas
ypaBHEHHRE v

~

|- Se'Ws dp, ...dga=1, (441)

KOTOpOe MBI IIOay4uM yMHo#seHneM (438) Ha (439), u Buunras (437),
MEL IIOIYYMM TS [pejIosieHAA, KOTOPoe HY:KHO NOKAa3aTh, BHpa-
JHeHne

BuUE

M= —m) e e dp, . g, = 0. (442)

(paam v
liyers
u=N—"N —",. (4/*3)
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I'maspoe npejmoKeHne, KOTOpOe HEOGXOMUMO JIOKA3aTh, MOMET
6HTH TOrJia HAIINCAHO B BHAe

BCE

S S (et 41— ey entndp, ... dg, = 0. (444)

dasn

JTO, OYeBHAHO, CHOPABEJJMBO, TAK KAK BEJANYUHA, CTOALLASN
B CKOOKax, He MOKET IIPHHAMATL OTPHIATENbHHX B3HAUEHUIl *).
Bouee Toro, sHak=MoOmeT HMETh MeCTO TOJIBKO TOrJa, KOLA
BeJIMuUMHA, CTOAMAd B CKoORax, mcdesaeT A Beex Qas, T. e.
Korfga u=0 pua Bcex (as. Iro maer M =1, +17, AIA BeeXx das,
4TO W ABIAETCA AaHAINTHYECKUM YCIOBMEM, BHIPAKAIIUM, YTO
pacrpepexeHdA Mo gasaM ABYX 9YacTell CMCTEME He 3aBUCHMH JIpyr
oT Apyra.

Teopema VIII. Ecam pnsa, mau Gomee, aHcaMbus cucrem,
TOJECTBeHHEIX II0 IIpUPOje, paclIpefesieHHHX mo (asam pas-
anaHeIM 06pasoM, OGBeAMHEHH B OJMH aHCAMOIb, TaK 94TO KOAp-
(UIUeHT BEePOATHOCTH PE3YABTHPYIOIEro AaHCaMOIHg HABJIACTCA
anueitHO# QyHrmumeir woahdumumenTOB BEepOATHOCTEH HAYAIBHBEIX
aHcamOue#i, TO cpeAHuUIl IIOKa3aTeJb BePOATHOCTH Ppe3YILTHPYIO-
mero aHcamOJda He Mo:ieT OvlIb OOJBINE, 4YeM TaKasdg ke JHHeii-
HaA QYHKOUA CpefHNX IHOKasareseil Ile pBOHAYAIBHEIX aHCaMibaeil.
Onr Moer GHITh paBeH eif, TOJNBKO €CJIM IIePBOHAYAILHEE AHCAM-
611 onMHAKOBO pacupefeieHH 1o ¢asaM.

Ilyers Py, P,, ... —roa(unuenTH BePOATHOCTEH HAYATIBHEIX
aHcambueit 1 P —xosPuoueHT BepPOATHOCTH aHcambus, obpa-
80BAaHHOI'0 UX KOMOMHHpOBaHUeM, @ nycTs N,, N, ...—duciaa
cUCTEM B IIC DBOHAYANBHHIX aHcamoaax. OweBugHo, 9TO

P=c¢,P ;P ... = D (c,Py), (445)
rae

"N, Yy
Cqy = Co== g, s« 14«),
1 2 ZNI’ ( )

TI'aasHOE npennoxenne, KOTOpoe H606XOIIPIMO AOKasaTh, €CThb

N,
R

BCE
S SPlogPdp, coodg, <

$usn
BC

\<_2[c, g N SP,logP,dpl dq,,], (447)
dasn

*) Cm. Teopemy 1, rpe To e caMoe AOKAsHBaeTCA AJAA NOKOOHOro BHpa-
IKeHus,
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niaa
BCE

S S [E(c,pllogpl)—plogp] dp,...dg, >0. (448)

dasH
Ecrd mMoJoMATHL
Q,=P,log P, —P,logP—P,+P,

ro Q, Gymer IOJOMIMTENLHHM, €CJA TOJLKO OHO He HCYe3aeTr JJIA
P,=P. Yrobu norasatb 5T0, MH Moem paccmarpmsars P, m P
KAK IPOUBBOJBLHEE IOJOKUTEJbHEE BexuunHH. Torma

0
%)P = log P, —1log P,

Catol _1
oP; /Jp Py’
P
Tar rag @, n 31,—‘ mcyesaer muaA P, = P m Bropasg mpomsBoAHAA
1

BCEra IOJIOMRUTENbHA, (), MOIAHHO OHTL MONOKUTEIBHEIM BCETTIa,
rpome caydas P,=P. CienoBateabHo, ecau Q... ONpPENeIeHH
mOJOOHHM Ke 00pasoM, TO

D(e,Q)=0. (449)
Ho, mocromsry

2 (c,P)=P

Ecl'=1,

3 (c:Q:)= N, (¢,P,log P,)—PlogP=07%).  (450)

D10 noxasmBaer (448) W MOKA3HBaeT, 9YTO BHAK = AMEET MeECTO,
TOJBKO €CJN
P,=pP, P,=P,

nnAa Beex (as, T. €. TOABKO €CIHM paclipeliesieHus M0 (asam
I PBOHAYAIBHHX aHCAMOJeil BCe TOMJECTBEHHE APYT NPYTy.

Teopema 1X. PaBHOMepHOE pacmpefieleHne JAHHOIO 9HCIA
C6WCTeM BHYTPH 83JaHHHX ()a30BHX TIDAaHHUI] AaeT MeHbmUi
cpenHmil mOKasaTeab BepoATHOcTH (asH, ueM m060e Apyroe pac-
npejeaeHne.,

Ilyers % — MOCTOAHHEIA IOKA3aTedb PABHOMEDHOTO pacmpene-
JeHuA W 7 -+ An—IIOKasaTedb KaKoro-iubo Apyroro pacmpese-

#) V¥ I'm66ca mponymeno « > O». (IT pum. nep.).
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reada. Tak KaK 4YMCHO CHCTEM BHYTPM 3aJaHHHIX I'DaHUN ORM-
HAKOBO 1A 000MX paclpefielieHnii, MK nMeeM

S Senwndpl ... dg, =S Se*:dp,...dqn, (451)

TAe MHTeTPUPOBaHMe, TAK e KAK B CIeRyomux Qpopmyrax, mpo-
M3BOANTCA BHYTpH samanHeix rpanun. Ilpensioskenme, Koropoe
HY/KHO JIOKa3aTh, Mosker OHThL HANUMCAaHO B BHje

‘ S (n+ An) etiudp, ... dg, > S A S ne'dp, ... dq,, (452)

I, IIOCKOJNBKY 7 IIOCTOSHHO,

g S (14 Av) e¥dp, ... dg, > S o S'ndp,...dqn. (453)

B (451) MB1 MO:keM COKpPATATH IOCTOSHHEI MHOKKTENb €% B 00EHX

9acTAX B YMHOKUTb UX Ha IOCTOAHHHIA MHOMKHATENb (~r,—|—1) ‘Jre
naer

S S (n-l-i)ve-"l dpl..v. dq,,=S S(*q—{—i)dp, ...odg,.

BH}!HT&HHG 9TOr'0 YpaBHCHHA HE M3MEHUT JOKAashHBaeMOI'o Hepa-
heHOTBa; MBI MOJKEM, CJeNOBATEIbHO, HAMUCATh

g S(An—i)eAﬂdpl..;d9n> 5 S—dm-~-dqm
HIHA

S \ (metr—etiy1)dp, ... dg, > 0. (454)

Tak kak BeauumnHa, cToAmag B CKOOKAX, B ATOM BH PaKEHUH
BCErjia VMeeT IOJOMUTeNbHOe 8HAauYeHHme, KpoMme caydad An=0,
KOrjla OHAa pAaBHA HYNI0, TO MHTerpaid OymeT HOMOMUTENLHEM,
ecaM TOJNBKO AY He PaBHO HYJIO BCIOAY B pPacGMATPUBAEMHX I'Da-
HAIIAX, YTO IpHBeNo OH K MCUeBHOBEHUIO pasiuuda 06oMX pac-
mpefesaennii. Teopema, TakmM oGpasoM, NOKazaHa.



TJABA XII

6 ABMJKEHMM CHCTEM M AHCAMBJIEH CHCTEM B
TEYEHHE JJUTEJBHBIX NIPFOMERYTKOB BPEMEHH

o oTHOmeHNIO K M00OMY CIYYAI0 AVWHAMMYECKOTO [BUKEHMS,
BOSHUKAET BaKHEIA BOIPOC: BeDPHETCA MM PaccMATpHBaeMasi CHCTe-
Ma ¢ TeyeHHeM BPeMeHHN K CBOeii mepBOHAYaJbHOI ¢ase wmim, eciu
¢Ha He BepHeTcA K 9Toil dase B TOYHOCTH, mpomsoiifer Jm HTO
¢ moboit TpeGyemcit cTemeHpl0 UPUOJIMIKEeHNsA B TeyeHHE [0CTA-
POYHO fA0Jroro BpemeHH? UToOH MMeTH BO3MOKHOCTH [aTh XOTH
6Kl YaCTUUHHIA OTEET Ha DTOT BOIPOC, MH IOJKHEL 00J1alaTh KOKAMEA-
anbo ceefeHMAMM O AWHAMUYecKO#t mpupome cucTemun. B ciemyio-
Hlell Teopeme cheJ8HO B 9TOM OTHCIIEHMH JIMIOL €AVHCTBEHHCE
ZonmymeHHe, KOTOPCe MBI HAMJM HeoOXONWMEIM HJA CYIIecTBOBA-
HHMA KOHCHNWYECKOTO pacmpenelicHNA.

Ecam mu npemcrasuM ceGe 8HcAMOJb TOMIECTBeHHHX CHCTEM,
pacnpenesieHHHX ¢ PAFHOMEPHCIl IIOTHOCTBIO IO KaKOMY-imbo
KOHeuHOMY (asoBoMy o0beMy, TO 4YHCIO CHCTEM, MOKHJAIOMMX
$aszopnii ¢GbeM W He BO3BPAMIAKINUXCA B HETO, ¢ TedeHHMEM BPe-
veHn Oymer MeHsme 000t CKOJBPKO-HMOYMb B3aMETHOH moaR
HOJHOTO 4YMCJAa CHCTeM npu Oonyujenuu, 49TO MOJHHI §aszoBHIl
obBbeM A cHcTeM, 3aKJIIOUEHHBIX MEKNY ABYMSA T'DaHMYHHEIMH SHA-
UeHWAMHN SHEPruM, ABJIAeTCA KCHEYHHM, NpPAYeM 3TH TDaHMIHBIE
»HA4YeHASA COOTEETCTECHHO MeHbiie mam Goibme, deM Kakasg O
To HE OHJIO M3 DHEPrmii BHIIEYNOMAHYTOro $asoBoro obnema.

YroOH 0Ka3aTh 5T0, MH 3aMETHM, YTO B MOMEHT, KOTOPHIA MBI
HA30BeM HAYaIbHEIM, CHCTEMH 3aNOJHAOT AaHHHI §asoskit o6beM.
OueBHuyHO, 4TO HEKOTOPHE CHCTEME TOJKHE HeMeNJeHHO NOKMHYTDH
$asosnit 06BeM, ecom TCIBKO Bce CHH He OCTAOTCA B 3TOM o0Beme
Hapcerna. Te cHcTeMBI, KOTODHE NCKHAAIOT o00BeM B TEPBEIL
MOMEHT, MH Ha30BeM ¢pormom amcambasa. YnobHo 6yner ropopuTh
06 sTOM QpCHTE, 9TO CH mOposknaeT, obGpasyer dasoBrit 00Bem *),
vepes KOTODHII OH NPOXONMT ¢ TeueHMeM BPeMeHH, TOYHO TAR e,
KaK BTEOMETPHE IOBOPAT O IOREDXHOCTH, uTO CHA o6pasyer ob6neM,
vepes KOTODHII CHa ABWMKeTcS. B DarHHe NPOMEKYTKE BPeMEHN

*) Y Tu66ca: «generating the extension-in-phase» (I7pum. nep.).
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¢pouT 06pasyer paBHue (az0oBbe 06HEME. OTO HOTOKEHNE ABJIACTCH
HEIIOCPEe[CTBEHHEIM CJIECTBUEM NPUNYUNA COXpanenus ¢Hasogo2o
00%eMa, €CIAU TOJBKO MEl HC IIPEANOYATAEM PpacCMATpPUBATH €ro
HaK HECKOJHKO M3MEHEHHOE BHIPajkeHHe STOr0 mpuHuma. I1lycTs
A n B—o06bembl, 06pa3oBaHHLIC 32 PABHHE KOPOTKHE MPOMEKYTKN
Bpemeru. (Mol Gepem KOPOTKYE NPOMERYTKY JIMIIb [JIA TOTO, YTOOH
n30e:KaTh ycJoKHeHuit B $OPMYINPOBKE MIIM UHTEPIIPETALUM IIPHH-
IANA, KOTOPHE BOZHUKAKT, €CJN ONMH M TOT ke (a3oBHll 00beM
obpasyercs Gosiee ueM OfUH Da3 B TedeHHE DACCMOTPEHHOrO IIPO-
MeskyTKa spemenna.) Eciau mer Teneps npefcTaBuM cede, 4TO B KAKOMA-
an60 3ajaHHEIT MOMEHT CHCTeMEI pacmpefedieHH B o0peme A,
TO OYEBMAHO, UTO DTH Ke CHCTEMH 4epe3 HeKOTOpoe BpeMd 3amoJ-
HaAoT 00vem B, pasHbUL A, B cuily ymomaHyToro npuHmuna. QOpont
agcam0is, TakuM o00pasoM, 32 DPABHHE INPOMEMKYTKHA BDEMEHH
obpasyer pasHbe o0bemsl. OgHAKO, Bce TH OGBEMHI COXEPIKATCA
B HEKOTODOM KOHEUHOM o0beMe, T. €. OTPAHWYEHEl HEKOTODHMM
npefeJpbHEIMA 3HAYEHUSAMH SHeDrnu. PaHbIle WM 1033Ke, CJEN0-
BaTeJbHO, (YPOHT [OJLKeH 00pasoBaTh (as3bl, KOTOPHE OH obpa-
s0Ban panee. IlomoGHoe BTOpum4HOe 00pPA30BaHME TEX FKE CAMEIX
$a3 0KHO HAYMHATHCH ¢ mePBCHAYAIbHHX (as. IlosTomy xors
OBl yacTh POHTA JOIIKHA BEPHYTHCH K NEPBOHAYAIBHOMY 00BEMY.
To e camoe, pasymeeTcs, COPABeAJABO U JJA gacTH aHcamOusd,
KOTOpas. cJeAyer 3a 9TOH 4yacThi0 PPCHTA, NPOXOAA B Oojee mosj-
Hee¢ BpeMsd 4Yepes Te ke camble (asul.

OcTaercs mccieoBaTh, KAk BEJUWKA 4YacTh aHcambias, KOTO-
pPas BepHeTcA K IepBOHAYaJAbHOMY dasoBomy obnemy. He momer
OHITH TaKOM wacTH [AHHOTO (a30BOr0 00BEMA, CUCTEMEL KOTODOM
noxkugans 05 00BEM M HOKOIJA B HEr0 He BO3Bpamainch. Mo
MOKEM JIOKAa3aTh OJA Ji060i 4YacTh o0BeMa, TAk Ke KAK U HJIA
LeJ0r0 06beMa, 4TO MO MEHbHIel Mepe YacTh YXOAAIMUX CHCTEM
B HEr0 BO3BPATHTCH.

Mur moxeM moapasmesuTs faHHHEE $azoBeii 06BeM HA TaCTH
caenywomum obpasom. B o6seme MOryT cymecTBOBaTH TAKMe YACTH,
UTO BAKMIOYEHHEIE B HAX CHCTEMH HEKOT[a W3 HUX He BHIAIYT.
ITH 9acTM MOTYT COCTABIATH Bech AaHHENT o6bem. Ho, ecam oror
00beM OueHb MaJ, TO TAKWe 4YACTH OYAyT, BooOmIe TOBODH, He-
CyecTBeHHEIMU. MOTYT CyImecTBOBATH M TaKWE YACTH, YTO COMEP-
Alammecss B HHUX CHCTEMH Bce INOKHAIOT JaHHLiI 00BeM m Bce
B Hero BO3BpamanwTcsa. Bech JaHHHI {$as3oBeli 00beM COCTOUT MB
dacTeif 3THUX ABYX BUIOB. OTHM He HCKIIOYEHA BO3MOMKHOCTD C YIIE-
CTBOBaHUA HA IDAHMAIAX OTHX dacTeil Takmx ¢as, YTO CHCTEMH,
OTOPABJIAMIUCCH OT dTAX (a3, MOKAAAT (A30BHIA 00BEM I HIKOTA
B HeTO He BosBpawaorca. OpHAKO, MDA NPEAIOIOKEHHOM PacIpe-
HeJIeHMM aHcaMOJA CHCTeM ¢ PaBHOMEDHO#t ()asoBoil IJIOTHOCTHID
T4RNE CHCTEMH He O00pasyoT CHOJBKRO-HNOYAL 33METHON J0JIW
VIOJHOTO UX 9.
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3T paszamymA MOryT OHTH MITIOCTPUPOBAHE OYeHB IIPOCTHIM
mpumepoM. Ecam ME paccMOTPHM J[BIGKEHHE TEEDHOro TeJa,
3aKPenJeHHOr0 OfHOM cBCeil TOUKOil U He II0/[BePIKEHHOI'0 NefCTBINIO
KaKux-1u60 cHI, To MH HaitgeM Tpu ciaydas: 1) JIsm:xeHue nepu-
oamyeckce. 2) CmcTemMa HUMKOTIa HE BO3BDAIAeTCHA K cBoeil mep-
BCHauauBHOIl {ase, HO BosBpamaercsa OecKOHEUHO OamMsKO R Heii.
3) Cucrema HEKOTZA He BO3Bpamaercs, HAO TOYHO, Hm npubiau-
KeHHO, K cBoeif mepBcHauadbHOit dase. Ho ecam mMul paccmoTpum
Kakoif-mn6e ¢asosuit c6beM, Kar On Masx CH HuU OB, TO CACTEMA,
IOKMAAIOMAsA dTOT 00BeM, BeLHETCA B HEro BO BCeX CJIydafdx, 32
HUCKJITIOYeHNeM cJiydas, HasBaHHoro IlyaHco «ocobOmM», B KOTO-
POM ABH:KEHNE CBORMTCA K BDAIEHNIO CKOJIO OCH, JesRamieil B ONH il
U3 [BYX IJIOCKOCTEll, MMEIOMNX (UKCHPOBAHHOE IOJIOMEHAE OTHO-
cuTeabHO TBepRoro Teqa. Ho Bce Takue daser He 00pasyioT MCTEH-
HOTO (fa306020_06%¢/sa B TOM CMBICJie, B KAKOM MHl ONPEJeJIHIU
n ynorpebusiau 5ToT TepMmH®).

TakuM Ke IyTeM MOMKHO IIOK334Th, YTO CHCTEMbl KAHCHU-
qeckoro aHcam0ias, copeps;Ramuecs B HEKOTODHIL [JaHHHE MOMEHT
B KCHeuHOM (azoBom obneme, BooOIie IOBOPS, BO3BPANIANTCA
B HETo, ecJi OHN ero ICKMJAI0T; YACJO WMCKIIOUEHHil, T. e. YHCJIO
yIIeqmuX I He BePHYBIINXCS CHCTEM MeHbIIe, d4eM J006ad CKOIb-
Ko-HUGyap sameTHag moss obmero umcaa. Jlpyrumm cooBamu,
BEPOATHOCTH TOr'0, YTO CHCTEMA, HPOM3BOJLHO BHODaHHAA U3
4acTH KOHCHUYECKOTo aHcambis1, Haxopfmeiicsa B 3afaHHOM (aso-
BOM 00BEMe, yiifeT W3 oTOro 00HEMa W He BepHETCS B Hero, PaEH&
HYJIO.

AHAJIOTHUHYI0 TeopeMy MOKHO BHCKA3aTh U JJfA MHKPOKa-
HCHHUYecKoro aHcamOssg. PaceMoTpmMm dYacTs Tawkoro amcambus,
J€KAIYI0 BHYTPW 3aJ¢HHHX (asoBuXx rpaHnn. OOGosHaumM »Ty
qacTs wepes F. OuesBmaHo, CHa OypeT IOCTOSHHO BO BPEMEHW,
TaK KAk aHcaMO0Jb HAXOAUTCA B CTATHCTHYECKOM PABHOEECHW.
CHocTeMH EHYTpM IpaHMI], BOoOmEe TOBOPA, He OCTAHYTCH TEMH site
CaMBIMM, TAK KaK B KaKAyIO e[RHHIy BpeMEHHU HEKOTOPHe us

*) Ancam0as cucreM, pacupepelleHHH i 110 fasam, ABIAETCA MeHee IPOCTHIM
1 9JIeMeHTAPHBIM NICHATIIEM, Heenu OTjfelbhas cucrema. Ho, paccmatpusan
BMECTO OTJIeIbHBIX CHCTEM COOTBETCTBYIONME aHCAMOIN, MBI MOMeM MB0eKaTh
HEYA00CTB, CBABAHHEIX C HEOGXOoAMMOCTHIO YUETA MCKIIOYeHHIt, oOpasyeMeIX
YACTHBIMM CJIy4YasfMU MHTETpAJIbHBIX YPABHEHN It IBHKEHNA, TAK KaK BTH CIy-
Y3H IPOCTO MCYEBAIOT, KOTNA NPEeAMETOM MBY4EHNsA SBJIAETCA BMECTO CHCTEMbI
aHcaMO0ib. OTO B 0COGEHHOCTH CHpaBelnBO, KOrAa ancambib pacnpesele,
KaK B CIIy4Yae, KOTOPELl Mbl HABBAJM KAHOEMYECKUM, 110 HEKOTopoMy fasoBomy
obbemy. B MeHblllelt cremeHn 810 CIpaBeINBO AJA MIKPOKAHOHNYECKOTO aH-
caMO0If, KOTOPHIH He BaHMMAeT HMKAKOTO KOHEYHOro $asoBoro o0ema (B TOM
CMBICTIE, B KAKOM MBI yioTpesiisieM 9TOT TePMUH), XOTA ero yXo0Ho paccMaTpu-
BATh KAK MpeJesbHEIA CIyyait ancamM0is, BAHNMAIIET0 KOHEYHEIH (asoBEIlt
00beM, Tak KaK MH TaKUM 06pasoM BRIMTPHIBAaeM JJIs HpPeXMeTa HeKOTOpYIO
YaCTh aHAINTAYECKO! IPOCTOTH, IIpUCyleil Teopny ancamOJiell, BAHUMAKIOIMUX
HCTHHHLIR (asoBeIt 0GHEM.
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HAX YXOMAAT U B3aMeH MX HDUXOJAT ApPyrde B ToM ke umcxe, He-
KOTODHE MOryT YiTM M HAKOrAA HE BO3BPAaTUTHCA B INpEKHEAE
rparnne. Ho wucimo cuereMm, noknaaomux B TeYeHAE CKOIb yrOAHO
JIOJI'OTO BPEMEHHM NaHHHE TPAaHANE M HAKOIJA B HUX He BO3BpA-
WADMAXCA, He HAXOMUTCH B KOHCYHOM OTHOIIEHMN K YHCILY CHCTEM,
3aKIMOYEHHHX BHYTPU TPAHUN B KAKON-In00 3aJaHHEIA MOMEHT.
6o, B mporusomomosHOoM ciydae, obosHaumM uepes f mpobn,
BHIPAKAILIYI0 TaKoe OTHOMEHWe fJA BpemeHn 1'; Torpa sa spema T
YHCTO YXOAAUMMX B HUKOIJIA HE BO3BDAIIAIIMXCH CHCTEM BHIPA-
JKaeTcA oTHoimeHueMm fF Ko BceMy uucay cucTeM B aHcambie, a 3a

BpeMsl, IPEeBLIIA0ONEE 75 , THCIO YXOJAMINX 38 DOMIEEl I HAKOT/A

He BO3BPAIIAIONIMXCA CUCTEM IPeBHICHIO0 Onl ofmiee umcio cucTeM
B aHcambae. IlpepmokeHme Taxum o00pasoM JOKa3aHoO.

ITO JIOKA3aTeJbCTBO NPUMEHNMO TaK:Ke K DaHee PacCcMOTpeH-
HbeIM CJIYYaAM U MOKET PaccMaTDHMBATHCA KAk Oojee mpocToe, ueM
TO, KOTOpoe OBlI0 npuBefeHo. Ero Mo:xHO NpUMeHATs M K J060MY
UCTHHHOMY CJIy4Yal0 CTATHCTHYeCKOro pasHoBecud. Ilox mermHHRM
cJIydaeM CTATHCTHYECKOr'0 DPaBHOBECUA DAa3yMeeTcsi TaKoOi, KOTO-
PHIf MOKHO OIHMCATH, 33/aB OOIee 3HAYeHUE BECPOATHOCTH TOrO,
YT0 KaraA-Ind0 NPOM3BOJbLHAA CHUCTeMa aHcaMmOasa comepmurIcs
EHYTPDHM KAKHX-IH00 33JaHHHX (AasoBHX rpaHmn*).

*) AHcam0ub, B KOTOPOM CHCTEMAaMU FABJIAIOTCA MATepUAIbHBIE TOUKH,
BBHIHYIEeHHBle JIBUTAThEA M0 BEPTHKAJLHEIM KPYTaM ¥ o6ajarolue sHepruei,
B TOYHOCTH XOCTATOYHOU AAA TOro, YTOOH MORHATH MX A0 HAUBHICIIEH TOYKH,
HE MOMeT ABJIATHCA NCTUHHLIM IPHMEPOM CTATHCTHYECKOro paBHoBecHd. Jlua
J1000T0 APYTOro 3HAYCHNA IHEPTHM, OTIMUHOr 0 OT YIOMAHYTOr' 0 KpUTUYECKOTO,
MBI MOTJIH OBl OIHCATEH AHCAMOIb, HAXOAAMMICA B CTATUCTNYECKOM PABHOBECHH,
pasauYHLIM 00pasoM, TOrfa Kak To e CaMoe B IPUMEHEeHNHM K KPUTHYECKOMY
3HAYEHHIO DHEPTHHU He MOMeT yRacTheA. Tak, eCiiy Mbl OJIOKIM aHCAMOab pac-
npejelleHHbIM TAaKUM 00pa3oM, YTO Be POATHOCTh HAXOMKAEHNA CUCTEMH B 1000
BaJAHHOM YaCTH KPYTa MPONOPIMOHAIbHA BPEMEHM, KOTOPOe OTHelbHas CAC-
TeMa MPOBOAMT B HTOI YaCTH, IpHYEM [BH/KEHUA BO BCEX HANPABIEHNAX ONH-
HALOBO BEPOATHH!, TO MBI HOJIHOCTEIO OLIPEAENINM PacHpefeaenne pn CTATHCTH -
YECKOM PaBHOBECHN JJIf1 BCEX BHAUEHM I DHEPTUY, HCKIIOYaA YIOMAHYTOE BHIIe
KPHTHYECKOE BHAYEHNE; AJIA STOT0 3HAYEHU DHEPTUM BCE BEPOATHOCTH, 0 KOTO-
PHIX UJIEeT pedb, HCYe3AI0T, €CIIM TOJbKO HAMBHICUIAA TOUKA He BKIIOYEHA B pac-

CMATPUBAEMYI0 YacThb Kpyra (B 5TOM CiIydYae BepOATHOCTh paBHA eJUHUILE)
uin He o0pasyeT OFHY M3 ee I'paHni (B 9TOM CiIydae BGpOHTHOCTL He ompe-
Jexena). Cp. mpuMeyaHue Ha CTp. 122.

Eme 6omee npocToii npumep npeacTaBiger co0oil paBHOMEPHOE ABUHEHME
MaTepHalbHOM TOYKM IO HPAMON. 31eCh HEBOBMOKHOCTH CTATHCTHYECKOTO
PaBHOBECHA He CBA3AHA HU C KAKAM YACTHHIM 3HAYEHNEM DHEPIuy, U KAHOHH -
YIeCKOe paclpefeseHNe, TAK e KAaK MUKDPOKAHOHMYECKOe, HEBO3MOMKHO.

9TH MpuMepH IPUBEEHH 31eCh AJA TOro, YToObl MOKA3aTh HEOOXOTUMOCTh
OCTOPQ}KHOIO IPUMEHEHHUA BHICKA3aHHOTO BbIille NPUHIMIA, B BaBHCHMO-
CTH OT TOT'0, IMeeM JIH MBI JeJ0 C CIydYaeM HCTHHHOI'0 CTATHCTUYECKOTO paB-
HOBECHSA.

JIpyroit IyHKT, B OTHOLIEHHHM KOTOPOTO TPE3YyeTCA OCTOPOHKHOCTD, BAKJIIO-
4aeTCA B TOM, YTO ¥acmb aHCAMOIA, B KOTOPOIt MpUMeHsETCA TEOPEMa 0. BOB-
Bpanxe}mn CHCTEeM, NOIHHA OBITH MOIHOCTHIO onpejenieHa ¢paHuyamuie, B 1\01'0'
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Paccmorpum Teneps, MMeeT Ju aHCAMOJab W30IMPOBAHHHIX CH-
¢TeM KaKYI0-Ir60 TeHIeHIUIO IPATTH ¢ TeIEHAEeM BPDEMEHN K COCTOSA-
HUIO CTATHCTHYECKOTO DABHOBECHUA.

CymecTByioT oupepenenusie §yHKIUA $a3sl, KOTOPHE IIOCTOAH-
HEl BO BpeMeHu. PacmpepeseHne aHcaMOIA 1O 3HAYEHUAM JTAX
QyHrnmit mo Heo0XOmMMOCTH WHBAPMAHTHO, T. €. YUCJIO CHCTEM
B JmOOHX TrpDaHANAX, KOTOPHE MOTYT OHThH ONpeJeJeHH OSTHMH
QYHRONAMEA, He MOMET M3MEHAThCH ¢ TeueHmeM BpemeHH. Dazosoe
pacmpefiesieHne, KOTODPOe AaeT HauMeHblIee SHAYEHNe CpefHeMy

ToKazareqio §ase v 6e3 HADYIUIEHNUS STHX YCJOBWiL, ONPEXEIACTCH
OfHO3HAYHO M €CTh TO PacupefielieHNe, [JA KOTOPOro IOKAa3aTeNh
BEPOATHOCTH 7 sABIACTCA (QYHKIMEH YHOMAHYTHX QYHKRONHY).
CaenoparesbHO, STO—HEM3MEHHOE pacupeaesieHne **), a mMeHHO,
eIVHCTBEHHOE HEW3MEHHOE pacmpejesteHHe, COBMECTHOE ¢ HEW3-
MEHHOCTBIO DacmpefedeHAs no (azoBHM QYHKIOUAM, HOCTOSHHBIM
BO BPeMEHH.

Kazamocs Obi, cilefoBaTe;bHO, YTO B M3OHITKE CPENHEro MOKA-
3aresid HAJ MAHAMYMOM, COBMECTHHIM ¢ YCJIOBHEM HEM3MEHHOCTH
pacnpefeeHAs MO IOCTOSHHHEIM (a30BBHIM (QYHKINAM, MH MOHEM
HANTA HEKOTOPOE MEPHJIO OTKJIOHEHHWS aHcAaMOIA OT cTaTMCTHYE-
c¢Koro pasHosecua. Ho MHI Bmpeaw, uTO IOKasareJb BEDOATHOCTH
TIOCTOSIHEH BO BPeMEHH AJA Raskpoll cueremm aHcambasa. Cpen-
Huil moKasaTedb, CJEJOBATEJIBHO, IOCTOSHEH, M BTHM METO[OM
ME He HAXOAMM NPHUOIMMeHAA K CTATUCTUYECKOMY DABHOBECHIO
¢ Te4eHNMeM BpeMeHH. ‘

U Bce e B 9TOM BOMpPOCE MBI AOJLKHE OHITH O46HB OCMOTDH-
TeasHs. OnHAa QYHROHMA MOeT GecKOHEYHO mpMOIMKATECA K APY-
roii QyHKIMM, TOrga KAK HEKOTODAd BeJUUYNHA, ONpPeAeJeHHAA
nepBoit yHrRUUeil, He HPUOIMEAETCA K COOTBETCTBYIOIIEH BeJIH-
4HHe, ompejeseHHoil BTopoil ¢yHruumeir. JImHusA, coexmHAmMAsn
7Be TOYKH, MOKET GECKOHEYHO NPHONMAKATHCA K COSNMHAIOMEN AX
UPAMOH#, TOrJla KAaK [JIMHA €€ OCTaeTcs MOCTOAHHON. MEr Moxem
Halitn Gosee OJIM3KYI0 AHAJOTHIO C PACCMATPUBAEMEIM CIy4aeM

‘PHIX OHA CONEPHHUTCA, a He KAKAM-INGO yCIOBHeM, I10A0GHBIM TPeGOBAHHMIO
4To0H Ta MaK UHAA PasoBas GYHKIMA UMeNIa KaKoe-JIn0o BaflaHHOe BHAYCHHE
DT0 HeolXomuMo HJIA TOro, YTo0H paccMaTpuBaeMas 4YacTh aHCamOis Obule
CKOJIBKO-HNO Y/ BAMETHOIi YacThIO Hesoro. Tak, B Ciiyvyae KaHOHMYECKOTO aH
-.caM0i1, COCTOAIIET0 U3 MATEPHAIBHEIX TOYEK Ha BEPTAKAJNBHEIX KPYyrax, Teo
pema 0 BOBBPAILIEHUN CHCTEM MOAeT GHITh IPUMEHeHa K YaCTH aHcamoOis, olpe
‘e IeHHON TeM, YTO OHA COAEpHKUTCA B Kakol-mnGo saganHo#t yacru Kpyra. Ho
BO BCAKOM CJIy4ae, aTy TeopeMy HeJb3f IPUMEHATh K 4acTu aHcamOid, onmpe
JeJIeHHOH TeM, YTO OHA CONEPKUTCH B Kakoli-tu0o 3agaHHON YacTM KpyTe
¥ MMeeT KaKylo-1m60 BaJaHHYI0 dHepruio. J[eACTBATENBHO, OHA BHIPAKAE!
HOJHYIO HIPOTHBONONOKHOCTE NCTHHE, ECIIA 3aAHHOE 3HAYEHNE DHEPIHHA PABHC
YIOMAHYTOMY BHIIIE KPUTUYECKOMY 3HAUYEHHIO.
*) Cm. raasy X1, reopema IV.
**) Cm. Havayo raase V.
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B BO3JIEMCTBUN 1E€DEMEIIMBAHNA HA HECIKIMAEMYIO IKUAKOCTD*)e
B npocrpaHcTBE 2n naMepeHmMii 9TOT CIAYdYAX MOMET OHTh CrHew=
JIaH AHAJUTHYECKN TOKGECTBEHHHIM C CJy4YaeM aHcamOasA cHcTCM
¢ 2n creneHAMH cBoOOAbI, HO AHAJIOIUA SBIAETCA MOJHOM yike
B OGHIKHOBEHHOM NPOCTPAHCTBE. J[OIIYCTHM, UTO FRHIKOCTH COREpP-
#HUT HEKOTOPOE KOJMYECTBO OKPAMMBAIOIIEr0 BEIIECTBA, KOTOpCE
He BIMAET Ha ee TUAPOAHaMuyeckue cBoiicta. [lamee, cocTosHue,
B KOTOPOM IIJIOTHOCTH OKDAIIMBAIOMEr0 BemecTBa OfHOPOLHA,.
T. €. COCTOSIHME COBePUICHHCH cMmecHl, ABIAOIEECH B HEKOTOPOM
poie cocTosHHEeM PAEHOBECHS B TOM OTHOLIEHNM, YTO Ppacupene-
JieHne OKPAIINBAIOIET0 EEIeCTBA B MPOCTPAH(TEE HE M3MEHACT: S
Gaaroiaps BO3[eii( TBMIO EHYTPEHHEr 0 [BIKEHN A JRAXKOCTH, Xapan-
TepU3yeTca MPHAMYMOM SHA4YeHMSI CpPefHET0 KBagpaTa NJIOTHOCTH
OKpamuBamomero semecTsa. JlomycTuM, OFHAKO, YTO OKAIIMBAIO-
mee BEIIeCTBO PACHPEeIeHO ¢ TNEePeMEeHHCHl IJICTHOCThI. Ecam
MBI COOOIIMM SEMIKOCTH Kakce OHl TO HM OHIO JABH:KeHUE, MOAYM-
HeHHOe JIAIb IUAPOMMHAMUYECKOMY 33KCHY Hec:KEMaeMocTH (970
MOjKeT OHTh CTaIMOHAPHCE WMJH H3MEHsIeecd €O BpPEMEHEM
TeyeHWe), ILIOTHOCTh CKPAIIMBANINEro BemecTBa B giodcit ompe-
[IeJICHHCH TOYKE FRUAKOCTH He OyneT M3MEHATHCA W cpepHuil KBaj«
parT 9TO0if MIOTHOCTH TaK:Ke OCTaHEeTCs HeusMeHHHIM. TeMm He MeHce,
HeT .(paxra Oosee 3sHAKOMOI'0 HaM, YeM TO, uTO IePeMelINBaHLe
CTPEMHUTCA IIPUBECTH JRUIKOCTH B COCTOAHUE OFHOPOLHOH CMecH,
MII ONHOPOJ HEIX NJIOTHOCTE!l ee KOMIICHEHT, XapaKTepusyloIneecs
MUHUMAJIPHEIMY 3HAYEHHUSME CPELHUX KBAAPSTOB BTUX MJICTHOCTEH.
IIpaBna, B msnyecKMX ONHTAX Pe3YJIBTAT YCKOPAETCA NPOIECCoM
muddysun, HO, OYEBULHO, CH He 38BHCHT OT HTOr0 Ipormecca.

IT0 mPOTUBOPEYME CJEAYET COTHECTH K ICHATHIO NAIOMHOCTIU
OKPAIINBAIOMEro BeIecTBa M c1oco0y, mpl MOMOIIM KOTOPOro BT
BeJIMYVHA BHYNCJAETCA. JTa BeJUYNHA NpefcTaBiser cobcit mpe-
IeNbHOE OTHOLICHNE KOJINYeCTBA OKPAIINBAIINEI0 BEIeCTBA B DJe-
MeHTe NPOCTPaH(TBA K 00beMy 8TOro. suemeHTa. Ecam mu npumem
3a HAIIM 3JeMeHTH o0beMa, 110cje LPOM3BOJBHOTO IePeMeNInBa-
HuA, 00BeMbl, 33HATHE TEMH K YACTAMHA FKUFKOCTH, KOTODHIE
11€PBCHAYAJIbHO 33HUMAJI KAKYI0-IN00 CUCTEMY dIIeMEHTOB 00BeMa,
TO onpejeJeHHHE TAKEM 00pas(M INIOTHGCTH OKpPEIIABAKINET O
BEIIECTBA JIOJKHB OHITH TORLECTECHHH ¢ NEPBCHAYAJEHHMY IJIOT-
HOCTAMM, ONpereJeHHBIMI A FaHHOM cM(TeMH 3i1eMeHTOB cOBpema.
Bouxee Toro, ecyu mocye HEKCTOPCIO KCHEUH(TO YKCJA LepeMemin-
BaHUII MH Bhi0epeM HAIIW SJEMEHTH ¢OBEMA B RaKcii-mubo o6HU-
Holi opme, HO [OCTAaTOYHO MAJHMHU, 3HAUCHUE CPErHero KBaf-
paTa ImIOTHOCTH OKPAIINMEAIIET0 EELIeCTBA, ONPEeNeHHCe TaKNM

*) Iloxn orcudrocmuio 3ECH MoApasyMeBaeTCA HeNPePEIBHOe Tel0 TeOpeTH-
YeCKON TMApoAMHAMMEKMN, a He Kakoe-1ubo Telo, nMeloige MOJEKYJIAPHOE
CTPOGHUE M XapaKTepPNSYOLIeeCHa MOJIEKYAAPHHM ABH/KEHUEM PealbHBIX M-
KocTely,
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‘alleMeHTOM o0bema, Gyner npubammaTecs B d00oil TpeGyemoit cre-
meHN K ero 3HaueHWIo [0 nepememmnpanud. IHo ecam ME BozbMeM
060t MPOCTPAHCTBEHHHI YJIeMEHT ¢ (UKCHDPOBAHHEIMM II0JIO-
JeHneM W pasMepaMM, MBI MOMKeM IPOJONAATH IepeMelINBaHUe
¢TOIb JIOJIC0, YTO IJIOTHOCTH OKPAIIeHHO# JKHIKOCTH, OmpepeeH-
Hbe [Jid 9THX 33JaHHHX BJEMEHTOB, NPUOIM3ATCH B KOHIE KOH-
IOB K Npefely, COOTBETCTBYIOWEMY ORHODOAHOCTH, UMEHHO, K III0T-
HOCTAM COBEPHICHHOIT cMecH.

IJTOT cayuait, OYeBMAHO, ABIACTCA OJAHMM N3 TeX, B KOTOPOM
1pees mpefesia MMeeT DA3JINYHLEIE 3HAUEHWS, B 33aBHCHMOCTH OT
NOPAAKA, B KOTOPOM MH NPUMEHAEM IPOLECC B3ATHA Ipeaesa.
Ecam, nomosxmp siemeHTH 00beMa NOCTOSHHBIMH, MEL IPOJOJ-
JKaeM IePeMeINNBAHHNEG B TeYeHNe HEONPENeJeHHOr0 BPEMEHM, TO
MBl NPUAEM K OAHODONHOHX NJIOTHOCTH—DEe3yJIbTAT, KOTOPHIL He
N3MEHUTC S, CKOJMb OB MAJIBIMU Mbl HU BLIGUPAIN 3JIeMeHTH 00beMa;
HO ecJil, PaccMaTpPUBad IePeMelNnBaHNe KaK HEYTO KCHEeYHOe, MH
Oynem 0e3rpaHWYHO YMEHBIIAThH DJIEMEHTH 00beMa, TO MH HOJY-
YHM TOYHO TAKGe 3Ke paclpeseseHNe MO IJIOTHOCTH, KAk N Iepej
nepeMelINBAaHUAMA—]De3yIbTaT, KOTODHII He W3MEHWTCH, CKOJb
OBl OJIT0 MBI HA IPOAOAKAIN NepeMemnBanne. Bonpoc sToT B 3HAa-
YUTENBHOIl CTeNeHU ABJIACTCA BOODOCOM fA3LIKA U OIpPeNieseHu .
Mosxao GB10 OHI, TOKAMYyil, CKA3aTh, YTO KOHEYHOE MEpPEeMelmnBa-
HUe He H3MEHAeT CPejHero KBajpaTa MJOTHOCTH OKPANIMBAIONIEro
BEI[eCTBA, TOrJa KAK OECKOHEYHOC MepeMelIuBaHNe MOIKHO cdu-
TaTh CO3MAMMUM YCJIOBHA, IPH KOTOPHX CDefHHMil KBanapaT MJIIOT-
HOCTH HMeeT MUHUMAJbHOe 3HA4YeHNe, a IIOTHOCTh OJHOPONHA.
Mur MoOsKeM ¢ OnmpeNesIeHHOCTBIO CKA3aTh, YTO 3aMETHO OFHOPORHASA
NJIOTHOCTb OKPANIeHHOl KOMICHEHTH MOKET OHTh OCYIIeCTBIEHA
nepevemuBaHueM. byner am Bpems, Tpefyemoe AJIA MOCTHKEHUSA
9TOr0 PE3yJbTaTa, KOPOTKAM WM JOJTHM, 33BHCUT OT HPUPOAH
JIBIKEHNs, COOOMEHHOTO RHAKOCTI, M TOHKOCTH Hamero MeTona
BEIYMCJICHAS NIOTHOCTI.

Bce aro Oymer Oomee sACHEIM, €CJUM PACCMOTPETh KAKO-InO0
qacTHHIN cayuail mBMeHHA sruArocTH. Ilpegcrasum ceGe mmiuH-
APUYECKYI0 MAcCy SKHIKOCTH, onuH cexTop B 90° wKoTopoit—uep-
HOTO IBeTa, a ocTaiabHag uyacTp—Oemas. Ilycts sTa macca pBu-
JHeTCsI, BPAMIAACh BOKPYT' OCH I[UJIMHIPA, ¢ VIVIOBOH CKOPOCTHIO,
Asaaomeiica pyarnueii paccroguusa ot ocn. C TeueHMeM BpeMeHU
wepHas ¥ 0ejas 4acTH BHTAHYTcA B TOHKHE JIEHTH, 3aKPYYMBAIO-
uiecsd COUPAJNBHO BOKPYr ocu. TommmeHa stux Jehr Oynmer Oes-
rPAaHAYHO YMEHEIIATBCSH, M FRUAKOCTS Oy/IeT CTPEMUTBhCHA K COCTOA-
HNI0 MAEAJBHOI cMecn 4YepHo u Gesoit gwacreit. NHeMu cioBamu,
COOTHOIIIEHNE Y€PHOro 1 6esoro npubanmKaeTcA B JI060M 3a1aHHOM
sJeMeHTE NMPOCTPaH TBA K NpefeJoHoMY sHaueHumio 1 : 3. Tem me
MeHee, B KOHIE JIO0OT0 KOHEYHOr0 NPOMEKYTKA BPEMEHH IIOJIHbIM
00BeM. pasfieigeTc s Ha iBe 4acTH, OfHA M3 KOTOPHX COCTOUT HCKIIIO-
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yaTe bHO N3 Oeloit KMAKROCTH, a ApPYrag—HUCKIOYATENPHO H3
vepHoit. Ecan navagbHee pacnpepeseHne IIOTHOCTA CKPAMMABA-
L[ero BEINEeCTBA BMECTO TOTO, 4ToOH OBITh PABHOMEDHHIM IO BCEMY
CeUeHMIO INJIMHAPA, GyACT IpeAcTaBIeHO TPOM3BOIbHON dyHRUuIET
UUIVHAPHYECKUX woopamHar r, U m 2, pelicTBHe paccMaTpuBae-
MOTO JABNKEHUSA, P00 BRAONIETOCA HEONpeieleHHOe BpeMs, Oyner
COCTOATH B NMPUOMIGKEHNM K YCJIOBHAM, NPU KOTOPHX MJIOTHOCTHL
ABjiseTc s QyHrnueil Toapro r u z. Ilpu sTHX mpepesbHHIX yeao-
BHAIX, CPeJHNIT KBAAPAT NJIOTHOCTH OyAET MeHblie, 4yeM B HAYAJb-
HHX YCJI0BHAX, KOTAA IJIOTHOLTH TPEANONarajach MeHsmedic s
B 3aBHCHMOCTH 0T 0, XCTA cpejHmil KBajgpaT nioTHocTH Oymer
B KOHIle T000T0 KOHEYHOT'0 NMPOMEKYTKA DPEMCHH TeM Ke CaMEIM,
YyTO M B Hauadje.

Ecam MBt cocpefoTounM Haure BHUMAHHe TOJIBKO Ha JBUKEHUN
B OiHOII Karoii-1m00 NI0CKOCTN, MePHeHANKYIAPHOI K 0CH NUINH]-
pa, TO MH YBHANM HEYTO, II0YTH TOKEECTBCHHCEe ¢ IpaduuecKuM
n3o0paKeHneM W3MeHCHmil asoporo pacnpepeleHus aHcamOas
CHCTEeM ¢ ORHCI cTenmeHbl0 ¢BOOOJE, B KOTOPOM JABHieHHE IEePUC-
ANYHO U IepPNojl WU3MEeHAETed BMecTe ¢ DdHeprueil, war B ciyuae
MaATHNKA, KAYalomerocs o jyre Kpyra. Ecam xoopawHATH
H MMOYJbCHI CHCTEM NPEACTABICHH NPAMOYIOJbHHIMH KOOPIAMHA-
TaMH Ha JuarpaMme, TO TOYKH JAWArpaMMhbl, NPefcTaBIAIIINC
uzMeHAKmuecA ¢Ga3sl ABUTAIMHXCA CHCTEM, MABMIKYTCA OCTHO-
CHTEJILHO HAYaJa MO 3aMKHYTHM KPUBHIM NOCTOAHHHOM SHEPrud.
Jpmxenne 6ynmer TakoBO, YTO NJIOI[AJM, ONWCHBAEMbIe TOYKAMI,
WPeCTABIAIOIUIMI ABUTAOMINECS CHCTEMbl, OYAYT IOCTOAHHEIMH.
EnnncTBeHHEIM DasimumMeM MY ABHKEHNEM KUJIKOCTH M [BA-
eHneyM HE puarpamye Oymer To, YTO B OJHOM cJydae TPaeKTODUR
ABJIAIOTCSA KPYrOBHIMU, & B {PyFoM—O007ee NiIu MeHee OTJIMYAIOTCSE
oT 3TOif QopMH.

Horpa sHeprnsa npomopumcHaidsHa p*-+¢*, KpUBHE IOCTOSH-
HOli YHEPTHM NPeACTaBIAIT 000l OKPY;KHOCTH, W NEPHUOR He
sapucut or smeprmm. Tawmm obpasoM 3jecs HET CTpPeMICHNA
K COCTOAHHIO CTaTHCTUYECKOTO papHoEecHma. JlmarpamMma moBO-
paumBaeTcsA BOKPYT Havaia, He W3MeHAA cBoeit OopMEI. ITO COOT-
BETCTBYET TAKOMY CJIY4al0 ABM;KCHIA KUJKOCTH, B KOTOPOM sHHA-
KOCTh BPALIAeTCH ¢ PABHOMEPHOIL YII0BOHl CKOPOCTHIO HOROGHO.
TBEPAOMY Tely.

AHamorua Mesy ABIKeHHMeM aHcamO0ias cucteM B (asoBOM
1IPOCTPEHCTBE WM CTAMOHAPHBIM IIOTOKOM B HeCKMMAEMOH KHA-
KOCTH ¥ TpaduyecKHM M300pasKeHHEM CIy4as OAHO CTENeHR
¢BOOOABI, aMeITMPYIOMNM K HAIleik TeoMeTPHYeCKOl WHTYHIUH,
AOCTATOYHA AJA TOr0, YTOOH NOKAa3aTh, KARMM 00Pa3oM COXPaHe-
Hpe $asoBoil NI0THOCTH, Tpebylolee cOXPaHEHMsI CPeNHero sHa-
YeHHA ITOKasaTelnd BEPOATHOCTH (a3, MOKET OKA3aTbCA COBME-
CTUMEIM ¢ DPUOIMKeHWeM R NPEJedbHHM YeI0BHAM, B KOTOPHX
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HTO CPeJHee 3HAUCHHE HMMEeT MCHBIIYI BeaumuuHy. Mu, seposTHO,
MOTJI OBl HENMOCPEJiCTBeHHO BRIBECTH M3 cOOOpameHmit, m0{06HuX
IIPUBEICHHBIM, YTO NPHOJIMKEHNe K IPejleIbHEM yCIOBUAM CTATH-
¢TAYECKOI'0 PABHOBECHHA, €cJIN HAYaJbHHE YCIOBUSA He SBIHIOTCHA
TAKOBBIMH, UPEAcTaBiaAeT coboit obmee npasmio. Ommaro, Bompoc
ATOT HACTOJIBKO BaskeH, YTO NPEJCTABIAETCH FKEIATeNbHEIM II0j1-
BEPrHYTh €ro HRaJjbHeiillieMy uCCIIeOBAHNIO,

IIpenmomoskmym, uTo MOJMHHI (azoBHit 00BeM 1A paccMarpuBae-
MOr0 BHJIa CHCTeM pasfielleH Ha DPaBHHE dIeMCHTH DV, koTopse
SBIAIOTCH BechbmMa, HO He OeckcHeuno, wmandemMu. IIpemcraBum
cebe ancambap cmcTeM, PacnpejesieHHHIT B 9TOM 00beMe cIocobom;
ONNCHIBAEMBIM II0KA33TeJeM B2POATHOCTI ¥, ABISIOIMMCH IPOH3-
BOJIBHOM (QyHRUUCH (asel, IOAYMHEHHOI TOJIBKO OrPaHUYEHWIO,
BHIpa:KeHHOMY ypakHenueM (46) rmasst 1. Mu mpemnomosium, uto
HyeMeHTH DV CTOJNB Maidwl, 4TO 7 MOeET, BOOOWIEC T'OBODPH, YU~
TAThCA CYIIECTBEHHO IOCTOSAHHOI B M0G0OM M3 HUX B HaYaJbHHII
momeHT. IlycTh TpaekTOpHA cHCTEMBI onmpeneIeHa Kak ImOCJeo-
BaTeJLHOCTH ()23, uepe3 KOTOPHe CHA IPOXOAMT.

B ravampHEIT MOMEHT !’ HEKOTOpPas cHcTeMa HAXONWTCH B B:le-
MeHTe npoctpancTea DV’. Ilosnnee, B moMmeHT &'/ Ta sHe cucTeMa
HaxopurcA B aaemente DV'’. JIpyrue cucTeMbl, KOTODPHE NEPBOHA-
ManpHo Haxopumch B DV, B moment '’ Gyayr naxoaurses B DV,
XOTA, BepoOATHO, He Bce. (CmcTeMB, HaXOAUBIIWECH II@PBOHA-
yamee B DV', ® Momenry ¢’ Oyayr sanmmaTh §asoBi
00beM TOYHO TAKOil K€ BEeJMYMHE, Kak BHauade. Ho 8TOT
o6neM, BEpPOATHO, OyAeT DPacUpefeieH MCeMKAY OYeHb OGOJBUINM
uneaoM saemenToB DV, Ha KOTOpHIe MBI PasfleIian moJHEIE dazo-
BHi o6peM. Ecam aro He Tak, To MB MOMeM, BooGme rosops,
B3ATH GoJee mosgHee BPEMs, IPH KOTOPOM BTO OYAET MMETh MecTo.
Uckmouenna OyayT mMeTh MeCTO JJA CIENUATbHHIX BAROHOB
UBMHHUSA, U MBI .OIDAaHMYMBAEMCH CJIYYacM, KOTODHIL BIOJHE
MO}KHO HasBaTh o0muM. Jlume oueHb HEGOJBIIAA YACTH CHUCTEM,
IICPBOHAYAMBHO Haxommpmnxcg B DV’, oxameTca ® MOMCHIY
t" 8 DV'', a cumcteMbl, HaxXOjfIIHecs K dTOMY Momenty B DV'’,
HEPBOHAYAIBLHO OB pacnpejieeHLl 110 0YeHb GOJBIIOMY YHC Iy
aaemeHTOB DV.

Jlas Hamei 1eqM ¢ yUeCTBeHHO BHIACHNTD 3HAYEHNC v, TOKA3a-
Teas pasoBoii BepoATHOCTH B duemente DV'/, B moment t’’. B Toit
yactn DV''| roropas 3aHATa cHCTEMaMH, HaXOAHBLUIMMUCH B MO-
ment ¢ B DV’, sHaueHue v OAMHAKOBO ¢ 3HAaUeHHeM ero B DV’
B MOMCHT !’, moTopoe Ml Hazosem v’'. B wacrax DV'’, 3ams-
THX CHMCTeMaMH, KOTODHe upH !’ HAXOAWIUChL B DHJEMEHTAX,
oueHbp Omumskmx x DV’', MB MOmEM IDeJANOJOMATH 3HA-
YEHME 7 BeChbMa MAaJd0 OTINYHHM OT 7. MH He MO#ieM IOJNOMATH
»To agA vacreit DV'', 3aHATHX cucTEMaMN, KOTODHE npu i’ HaXO-
AUIHCH B DIEMEHTAX, oTAameHHHX or DV'. Ham mymHO, ciein-
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BaTeJbHO, IOJYINTH HEKOTOPOE IpeAcTaBieHne o npupone §aso-
Boro o6bema, 3aHATOro npm i’ cucreMamu, KOTopwe npm £’ 3a-
Humawot DV’’. AHannTmueckm 8Ta mpobiaemMa TO:KAecTEEHHA ¢ Ha-
XomaeHneM odpema, 3aHATOro npu !’’’ cUcTeMaMm, KOTOPEE HPH
t’ sanumann DV’ . Ho cuctemsl B DV'’, memammue Ha Toii e mpack-
mopuu, YTO M NePBOHAYAIBHO PACCMOTPEHHAS CHCTEMA, OY€BULHO,
npubnau B DV’' mouru B OfHO M TO #e BPEMA U JOJHHBI OBIIM
MoKUHYTH DV’ 1mouTn B OJHO M TO e BpeMd, a CJIeJ0BATEJbHO,
upn ¢* onn Haxoguiuch B miau BOamsn DV'. Mu MoskeM, ciefo-
BATEILHO, TPUHATH AIA dTUX cucTeM 3HadeHue n'. CyumecTBeHHO
TO 7e caMoe CIPaBeJIUBO Aad cucTeM B DV’ memamux Ha TPaeK-
TOPUAX, OYeHb OGAN3KUX R ye paccmorpeHHoi#t. OpHaro, RaA
TpaekTopmit, nmpoxopsammx uwepes DV’ m DV’', HO He cTOIb
6,1M3K0 K MEPBOI TPAEKTOPHY, MEHL HE MO3KeM ITOJI0KATH, YTO BPeM4,
Tpedyoieecs I npoxompeHus or DV’ w DV'’, moutn TO 3Ke,
uTO ¥ [JA mepsoii TpaexTopuu. PasHocTh TpeOyeMHX BpeMeH
MOsKeT OHTH Maja B cpaBHeHHWH ¢ I’/ —i’ HO HOCKOJBKY 9TOT
PMHTEPBAJX MOKeT OHTH CKOJb YrONHO BEJIUK, TO BO3MOMKHOE
3HAYeHMEe PAa3HOCTHA BpEeMEH IJA PAa3JIMYHBEIX myTeil He uMeeT
npefeJa.

Ecau mbr mMeem cirydaif cTaTHCTHIECKOr0 DPABHOBECHs, 3HAYE-
Hpe 1 0ymeT NOCTOSHHHM Ha JI000M NYTH, 1 €CJIN BC€ TPAEKTOPHN,
npoxopsmue depes DV, npoxopsar Taxmke gepes DV’ uam oKoIo
Hero, To 3Ha4YeHWe v mo Bcemy diaemeHty DV'’ mamo oramuaercs
ot 1’. Ho ecaim B paccMarpusBaeMoM ciaydae cTaTHCTUIECKOE PasB-
HoBecHe He MIMEeeT MECTa, MEl He MOKeM BhBecTH moxo0Horo 3sa-
KIIOYeHNUA,

EpvuncrBeHHHIT BHBOX, KOTODHIT MBI MOMKEM C¢[eJaTh JJisA
coorpeTcTByoOIUeil ¢’ (assl cucTeMm, KOTOpHE npu i’ HAXOAATCH
B DV'’,—aT0 TO, YTO OHH HAXONATCSA NPUOIU3NTETHHO HA TOI e
TPAaeKTOpUN. '

Eecan mur npoussejgeM Temeps HOBOE onpejicIeHHe IIOKABATE-
Jeil BePOATHOCTH a3kl B MOMEHT i'’, moJbsysAch AJA DTOU [esu
saemenTamu DV, 7. e. ecam Me paspesaum uncao cucrem B DV,
HAIpUMep, HA MOJHOE YHCIO0 CHCTeM, & Tak:ke Ha (asoBHil 00beM
9JIeMEHTA, W BO3bMEM JOrapudM MOJYICHHOT'O YACTHOI'O, MEI IO~
JIYYAM YHCI0, KOTOPOE MEHBIIe CPEAHer0 3HAYEHUS v AJIAd CHCTEM
B DV’’, cooTBercTByIEro HuX paclupefeneHni0 mo §QasaM B
smomeHT ¢’ *), Cliej0BaTeIIbHO, CpeHee 3HAYCHME 1) [IIA BCeT'0 aHCaAM-
6as cucTeM, COOTBCTCTBYIONIEE pacmpepesenuno npu i'’, dyner
MEeHBIIIe, YeM cpefjHee 3HaueHne, COOTBeTC TBYIOLIee PacnpeeeHno
npu t'.

M= He fomxHBL 330BIBATH, uTO 3TO O0mIEeé NPABHJIO JOMY-
CRaeT UCKIoueHUA. Tarme neKRIOYCHAS UMEIOT MECTO B CJIIYYaAAX,

*) Cm. raaBy X1, reopema IX.
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B KOTOPHIX 3aKOHBL ABU;KEHNSA TAKOBHl, UTO CUCTEMEI, MAJIO OTJIHU-
valomuecss mo (ase, Bcerga OyAyT Maso oTIMYATHCA mO dase.

Heobxopumo oTmeTnts ciexymomiee: X0Ta 0 cpefHeM IOKasa-
TeJle BEPOATHOCTH W MOKHO B HEKOTODOM CMEHICJIE CKA3aTh, YTO
B KAKOIi-1160 MOMEHT BpeMEHN OH MMeeT MeHbIIee 3HAUeHne, JeM
B IPYyTroii MOMEHT, OofHaKO, Oosblmee 3HAYEHHE NOKA3ATEJA He-
0053aTeIBHO  JIOJHHO COOTBETCTBOBATH NPEAINECTBYOMEMY MO-
MEHTY.

Oycre pua mMomeHTa ¢ 3ajaHo pacupejeieHue, HE COOTBET-
cTBYIOIIEe CTATHCTUYECKOMY DaBHOEBEcHIO, U pacnpejeseHue B 60-
Jlee DaHHMA MOMeHT !'’ ompefeileHO Kak pacnpeacieHue, obpa-
30BaHHOE coOoTBeTcTByOmEMK fasamu. Ecan me Oynem Temeph
yBEJINYNBATH MHTEPBAJ, OcTaBIAA ! (YUKCUDPOBAHHHEIM W Geps
"’ Bce Gomee m Gosee paHHIM, TO pacnpenenenne mpu ¢’/ Gymer,
BOOOWmE roBOpA, NPUOMMKATHECA K HEKOTOPOMY TpPeNeJIbHOMY
pacnpesesieHN0, HAXONAMEMYCA B CTATHCTHYICCKOM PABHOBECWH.

CymecTeeHHSIM B NOXOGHHX CJIy4afaX ABIACTCH pPAasIHIME
ME[y OmpefreJIeHHHM pacnpeaeseHneM B Kanoii-mu6o onpeneseH-
HEII MOMEHT W NPEJeJIOM, K KOTODOMY CTDPEMHTCHA MEPEeMEHHOe
pacnpesiesieHne, KOrjia PaccMaTPUBAEMbIl MOMEHT HEOTDaHNYEHHO
1IepeBUraeTc A BIepPej UJN Hazaj BO BpPeMeHH*),

Ho xors mo oTHOmEHMIO K MATEMATHYECKUM (JUKIAAM PAa3IIu-
qnMe MeAy NPEAUIeCTBYIOIUMHA M MHOCIEAYOLIMMU COOHTHAMN
1 MOKET ABJIATHCA HECYMIeCTBEHHEIM, 10 OTHOHMIEHMIO K COOBITHAM
peanbHCro Mupa siesio oberont copepuieHHo wHaue, He caemyer
3a0BIBaTh, WILMOCTPUPY S NPA NOMOILH HAmmX aHcaMmGireil BepoAT-
HOCTH cOOBITHIl PeabHOTO MDA, YTO, XOTA BEPOATHOGTH MOCJIE-
AYOWUX COOHITHII 329aCTYI0 MOT'YT GHTH ONPEJEJEHH W3 BEPOAT-
HOCTel NPEAUIeCTBYIOINX cOOHTNIA, JUIIb B PEIKUX CIydaAx
BePOATHOCTH IPEAIIECTBYIOIMX CODBITHH BOSMOMKHO OIIPCHEIHNTD M3
BEPOATHCCTeH MOCIeYIOMNUX, N0 JANTL PEIKO MBI MOSKEM OKAa3aTh~
CA BIPaBe MCKJIIOYATH U3 PACCMOTPEHUA NPEALUIeCTBYOWYI0 BePo-
ATHOCTH Gosiee PaHHUX COOHTHIL.

JlocToitHO BHUMMAaHUSA, 9YTO NPOM3BOIBLHO BHODPATH CHCTEMY
u3 aHcaMbJA B MOMEHT, IDOM3BOJILHO BHODAaHHHIT M3 dUHCI2
HECKOJBKUX 3a/@HHBIX MOMEHTOB ¢', 1’/ ...  3HAYNAT NMPAKTUYICCK]
TO € caMOe, YTO NPOM3BOJBHO BHIOpaTh cucTeMy W3 aHcamOmd,
COCTABJEHHOTO0 13 BCEX CHCTEM AAHHOTO aHcam0asa B mX §asax
AJIA MOMEHTa ', BMecTe ¢ TeMH ke CaMbIMU CHCTeMaM#u B uX Qa-
3ax ays momeHta t'’, m r. 1. ITo Teopeme VIII raasum X1 B momy-

*) G 9TUM MOMKHO CPABHUTh KMHEMATHUeCKH A TPIOU3M, COTIACHO KOTOPOMY
€CITN B TOYKHU JBHAYTCA C HOCTOAHHLIMH CKOPOCTAMM (€MHCTBEHHBIM MCHIIO
UeHHneM ABJIAETCA CIY4Yall, B KOTOPOM OTHOCHTeNbHOE ABUHEHNe PABHO HYJIIO),
TO UX B3AVMHOE PacCTOAHKUE B 7m000i onpe/iesIeH b MOMEHT MeHblue, YeM NP
t=co nau t=— .
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4YeHHOM TaruM oGpasom aHcamOJe cpefHHIl IIOKA33TEJb BEPOAT-
HocTH OymeT MeHbIIe, ueM B JaHHOM aHcamObJie BO BceX caydadx,
KpOMe CJIIydas, KOr[a pacrnpejeseHne JaHHOIro aHCaMOJIA B MOMEH-
T ', t',... ogmHaroBo. CeqoBaTedbHO, M00as Heompe/eseH-
HOCTh MOMEHTA BPEMEHH, B KOTODHIL MH IIPOU3BOAUM IPOHU3BOJIb-
Huit BeIGOD cHcTeMB u3 aHCAMOJA, NPHUBOJWT NPAKTHICCKU
K YMEHBUICHUIO cPeHero HOKAasaTess aHcaM0IA, M3 KOTOPOro
MOKHO TPEANOJ0KATH BHIODAHHOU cHcTeMY, ecJH TOJbKO JaH-
Huit aHcaMO0;Ip He HAXOAWTCHA B CTAaTHCTHYECKOM DABHOBECHH.



FdJABA XHI

BIAHAHKE PA3JIHYHBIX IIPOOECCOB HA AHCAMB.L
 CHCTEM

B nocnepHeit riaase u B raase 1 MB paccMOTpesH W3MEHCHHHA,
NPOMCXOAALINE ¢ TeYeHNeM BpeMeHu B aHcaM0Je M30ampoBaHHKE X
cucteM. IlepeiiieM Tenmepp X paccMOTPEHNIO M3MEHeHMit, mpomc-
XoAAmuX B aHcamOiae cHCTEM, IOABED;KEHHOM BHEIIHHEM BJIMA-
HHEAM. TN BHEIIHWE BIWAHNA OHBAIOT JBYX BUXOB—HM3MEHEHUS.
KOODAWHAT, HAa3BAHHHX HaMH 6HewHUMU, W peiicTBHA APYrux
aHcambaeit cucrem. CymecTBeHHOe Pasimuye MeMKIY STHMHM ABY-
MA BIJaM# BIMAHMIL COCTONT B TOM, 4TO T€JIa, K KOTOPHIM OTHOCATC A
BHEIIHWE KOOPAWHATH, He pacnpeneleHn 10 §aszam, TOTRA KAK.
B clydae B3aMMONeiicTBUA cHcTeM ABYX aHcaMOJeil MBI JOMHHEBL
CYUTATHCA C TEM, 9TO 00a aHcambasa pacnpepeneHH no gasam. das
TOro uto0H OIpeJeNdT: HeiicTBHE, MPOW3BeeHHOEe Ha aHCaMO:b,
ABNANIMACA IIaBHEM IPEeMeTOM HaIero BHUMAHNA, MBl RO~
HH, ¢Je0BaTeJbHO, PACCMOTPETh OTAEJIbHHE 3HAYeHUA KOOPAM-
HAT, HA3BAHHHIX HaMH BHeUIHAMHN, N OecKoOHeYHOe MHOMECTBO
3HAYEHNIT BHYTDEHHAX KOOPAMHAT KAKOro-Jnb0 APYroro aHcam-
6151, B3aMMORecTBIE ¢ KOTOPHIM NMeeT MecTo.

WHnMB cIoBaMmM, €CJaM PAaccMAaTPUBATH NPEfMeT ¢ APYroii
TOYKHN 3DEHNA, B3aMMOJEicTBNE Me:AY KarOi-I160 NpPOM3BOIE-
HOli cmcTeMoii aHcamM0asA © TejamHW, KOTOPHE IpeicTaBICHB
BHEIIHMMY KOOPAMHATAaMH, €CTh B3aNMOJieiicTBIE MEHAY CUCTEMOI,
He BIIOJIHE ONpejieIeHHOIl B OTHOmeH NN (pas, 1 cHeTeMoilk, BIIOJHE 10
¢dasaM ompesescHHOl; HANPOTUB, B3AHMOJEICTBIE MEMIY ABYMA
KAKUMA-JI100 NPON3BOILHEMA CHCTEMAaMH , IPHHAJICRANIMMHE Pas-
JIMYHHIM aHCAMOIAM, ecTh B3aMMOJCiiCTBHE XBYX CHCTEM, He BOOIHE
onpefeNeHHHX B OTHOIIEHuu (a3 *).

M= HpeAnoouM, YTO aHCAMOIN, KOTOPHE Mbl paccma'rpnnaem,
‘pacupeneseHs 10 $a3aM Tak, KAK 9TO ONMHCAHO B raase I, m mpej-
¢TaBJEHH OPH ITOMOILA 0603H AMeHIE TOl e PJI8BH, B o'c06e}mocfm

*) IIpm paabHeleM PasBUTHM NPEAMETa MBI YBUAMM, UTO 910 pasinuyne
COOTBETCTBYET B TePMOJANH AMHKE PASIHYHIO MEHKIY MEXaHMUeCKHM U TEPMU -
YeCKHM HeHCTBHEM.
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‘TIOCPEICTBOM NOKA3aTelsA ()a3oBoii BEPOATHOCTH 7. BoaMoKHHI,
€Jef0BaTENbHO, 2 n He3aBUC UMBIX M3MeHeHNit (a3, cOCTaBIAIOIINX
paccmarpuBaemee ancamban. Ilpu aToM mcrmouanTea ancam6an,
10/100HHEe MHKPOKAHOHMYECKNM, B KOTODHIX DHEDPrUA MOCTOAHHA
U, CIEeT0BATEJIBHO, BO3MOKHO TOJIBKO 2 n—1 HezaBucMMOe H3MeHe-
Hue (as. JTo OrpPAHMYEHNE KaMeTcsa HeOoOXOAMMHIM B HeaAX obm-
HOCTH paccy:xaeHuit. XoTsA MH 1 MOKeM IPeAcTaBUThL cebe MUKpO-
KaHOHMYEeCKUil aHcaM0Jb, CYMIeCTBYIOMNT HEONPeeIeHHO AOJITO,
Oynydu M30INPOBAHHBIM OT BHENIHUX BJINAHMIL, HO NeiicTBUE BTHX
BJANAHMIL, BOOOIE TOBOPS, CKA3aI0Ch OK B HAPYIIEHUH OHOPOJ-
HocTn sHeprun B aHcamOae. Booee Toro, mocKoJIbRY MAKDOKAHC-
HUYeCKUil aHcaMmOIb MOMKHO DACCMATDMBATH KAK NPEAEJIbHEIL
caydaii aHcamOieit Twma, ommcaHHOro B raase 1 (m sTro—OGomee
4eM OfHUM cnoco0oM, KAk MOKA33aHO B IJjiaBe X), HCKIIOYEHUC
ABJAETCHA cropee OPMANBHEIM, & He PeadbHHM, Tak KAK JI00He
CBOCTBA, NPUCYIINEe MHUKPOKAHOHWYECKOMY aHcam0.i0, Jerro
BLHIBECTH M3 CBOCTB aHcamOaeit raasel 1, KoToOpHE MOEHO B HEKO-
TOPOM CMBICIIE CUNTATH IPECT ABIIOMIIMA HANG oJ1ee oOmuii cryqait.

PaccmoTpnm cHaYaja BIMAHNE W3MEHEHNUA BHEIIHUX KOODAH-
HAT. MbI y:Ke MMeXM ciaydaif paccMaTpWBaTh STU BEJIMYBHH KAK
nepemMeHHHEe NPU AuHepeHnnpOBAHNA HEKOTOPHX yPaBHeHnit, or-
HOCANUXCA K aH>aM0IaM, pacupefeseHHEM COIIacHO HEKOTODHM
3aKOHAM, HA3BAHHHIM HAMA KAHOHWYECKAMHA NI MOKDOKRAHOHU-
4ecKEAMU. JTO WSMEHEHNe BHEITHMX KOODPAWHAT, OfHAKO, JHIIb
3acTaBJAIO HAC MePEHEeCTH Hallle BHUMAaHMe OoT aHcam0buis ¢ onpene-
JEHHHMH 3HAYEHWAMH BHEITHWX KOODAWHAT W pacmnpeaeseHHOro
no $asaM COrJacHO KaroMy-iubo o0meMy 3aKOHY, 3aBHUCAMEMY
OT 3THX 3HAYEHNt, HA APYroit aHcaMObab ¢ OTIUYHHIMEA 3HAYEHUSAMHU
BHEIIHNX KOOPAWHAT M ¢ H3MEHEHHHM B COOTBETCTBHH C DTHMH
3HAUEHWAMM pacmpejelieHneM.

IIpegmerom Hamero nccie0BaHNA AOJKEH TenePh ABUTLCA -
(eKT, KOTOPHIX B IefiCTBUTEILHOCTH OyI€T NMETh MECTO C TeueHHeM
BDpeMeHH B aHcam0ie cmcTeM, B KOTOPOM BHEINHHWE KOOPAMHATEHL
N3MEHSHIOTCA NPOW3BOIbHHM oOpasom. Ilpemmonomum cHagalua,
9TO HTH KOODJVHATH HM3MEHAIOTCA BHE33IHO B ONpEefeJeHHHIt
MOMEHT, & [I0 9TOT'0 MOMEHTA, TAK Ke KaK W I10cJe Hero, 0CTanTCH
NOCTOAHHEIMYM. VI3 ompejeneHNnsa BHENIHAX KOOPAWHAT CJIERyeT,
YTO M3MEHCHNE B MOMEHT, KOT[a OHO MMEeT MecTO, He BJIMAET HA
$a3y HE ofiHOlt crcTeMbl aH2ambad. CiegosBaTeIbHO, OHO HE M3Me-
HACT IOKAa3aTeJsl BePDOATHOCTH a3kl v) HA OJIHOI CHCTEMBI HJIH CPeI-

HEero sHa4eHn s [10Ka3aTeJIA 1 B 9TOT MOMEHT. V] ecaid 9TH BeIMYMHEE
OHLITTH IIOCTOAHHH BO BPEMEHN KAK {0 H3MEHEHNs BHEITHUX KOOD-
AWHAT, TaK W [0CJIE dTOr0 M3MEHEHMsI, TO X MOCTOSHCTBO BO Bpe-
MEHU He HapyumlaeTcs U 9TUM M3MeHeHueM. [leficTBUTENBHO, IpH
T0Ka3aTeNIbCTBE COXPAHEHN BEPOATHOCTH ¢asu B riase 1 mame-
HOHHE BHOITHMX KOODAWHAT He OblJI0 MCKIIOUYEHO.
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OpHaro, N3MeHeHNe BHeNTHNX KOOANHAT,, BOoGILe roBOPA, Hapy--
118€T CYIIeCTBOBABIIEe A0 HETO COCTOSHWE CTATHCTUYECKOTO PAaB--
qopecud. 1160, X0oTsA 0HO U He M3MeHsAET (B HAYANBHEI MOMEHT)
pacmpepeseHus no asaM, OHO BIMAET HA YCJOBHE, HEOOXOMMOE -
111 PaBHOBecHs. JTO yCJIOBHE, KAk MH BHieian B riase IV, Tpe-:
GyeT, 9To0OBI 10Ka3aTeJb BePOATHOCTH ()a3H ABIAICH §yHHumei
paskl, IOCTOAHHOIL BO BpeMeHU JIJid ABUKYIuXcA cucTeM. Ho nsme--
HeHNe BHEIIHWX KOOPAWHAT, COHNPOBOKAAEMOC M3MeHEHUeM CHJI,
efiCTBYIOIUX HA CUCTEME, N3MEHNT HPUPONY MOCTOSHHHX BO Bpe-
veHu (azoBuX Qynkmuii. CaefoBarensHo, ¢asoBoe pacmpepede-
Hue, sIBAABINEeCd [Js CTAPHX 3HAUYEHHil BHEITHUX KOOPAHHAT
pacopeneseHneM CTAaTHCTHYCCKOI'O PaBHOBecusd, He OyjferT yme
TAKOBRIM [IJIA HOBLIX 3HAYEHUIi.

Ho mu1 Busiesin B moc:epHeit raase, yTo Korjaa asosoe pacipe-
jlelieHne He ABJIACTCA DPacnpefiefieHHeM CTATUCTUIECKOTO PaBHO-
BecHs, aHCAMOIb CHCTeM MOMeT H, B0ooOme roBops, [OIMKeH,
coycTa Gojee MM MeHee AOJIrUA NMPOMEKYTOK BDPEMEHH, IPHTTH
K COCTOAHMIO, KOTOPOEe MO} HO PAcCMATPUBATE, ecju npeHeOpeds.
BECHMA MAJLIMHU DA3IAYMAMHA B asaX, KaK COCTOAHUE CTATHCTH-
4YE€CKOT'0 PaBHOBECHA, U B KOTOPOM, CJIE[0BATEIBHO, CPeAHee 3Ha--

YeHUe IOKA3aTeJsA 7 MEHbIIe, YeM B repBoHadaiasHoM. OueBHAHO,
¢JIeJ0OBAaTEIbHO, UYTO W3MEHeHWE BHEIIHUX KOODAWHAT, Hapymas
PaBHOEECHOE COCTOSIHWE, MOKET KOCBEHHHIM 00paszoM BHI3BATE

YMeHbIIeHue (110 KpaiiHeil Mepe B H3BECTHOM CMHICAe) BCIAMYNHE 7.

Ho ecam uameHeHHe BHEIIHWX KOODPAMHAT OYEHb MAJO0, TO:
U3MEHEHNe pacnpefeleHus, HEOOXOQUMOro JiiAd PAaBHOBECHH,
00byHO OyneT, BoOOmE TOBOPH, TARe COOTBETCTBEHHO MAIbiN.
IosToMy mepBoHauampHOE pacmpenesIeHue 110 PazaM, MOCKOIBRY
OHO MaJI0O OTJMYAETCHA OT PacHpejiesieHHs, KOTOPoe HAXOMUIOUh
OB B CTATHCTHYECKOM DABHOBCCHH IIPH HOBHIX BHAUEHHAX BHELI-

HAX KOODAWHAT, MOMKHO IPEJNOJNOKNTh WMMEIMNM SHAauCHHE 7,
OTIUYapLleecd HA MaJyl BeJIMYNHY BTOpPOT0 MOPAAKA OT MUHU-
MAaJpHOT0 3HAYEHWA, XAPAKTEPHUIYIOMEro COCTOAHMAE CTaTH(TH-
YCCKOT'0 DABHOBECHS. ¥ MEHBIIEHUE CPEAHero noxkasareid, MOIy-
Hawieecs ¢ TeyeHNeM BPEMCHU B Pe3yJabTaTe OueHb MAJIOr0 M3Me-
HEHNsI BHEITHNX KOOD/MHAT, He MOKET NPEeBBICHTH 9TOH Madoil
BEJINYUHE BTOPOT'0 IOPAMKA.

Taxum 06pasom, ecau uzmMeHeHNe BHEITHUX KOOPAMHAT AHCAM-
0i1s1, MEPBOHAYATABHO HAXOMAMEr0CH B CTATHCTHYECKOM PABHOBC-
(MM, COCTOUT U3 MOCJIE0BATEIbHHX 0YeHb MAJbLIX H3MEHCH Ui, Pas-
JIeJIEHHEIX BechMa OOJBIINMY NPOMEAYTKAMHM BPDEMEHH, B TEYeHMUE
KOTODHX BO3MYIIEHMA CTATHCTUYECKOTO PABHOBECHS 3aMETHU
CTJIasKUBAIOTC A, TO OKOHYATEJILHOE yMEHBlIEHUEe CPEeJHEr0 MOKa3a-
TeJs BePOATHOcTH OyneT, BooGie roBops, HeaHAUMTEJIBHO, XOTS
CYMMapHOe U3MeHeHHe BHENIHMX KOOPJMHAT MOeT OnTb 00ib-
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mum. Tor e camuif pesyabpTar NOJydYdTCH, €CJIH WM3MEHeHHo
BHEMIHUX KOODAMHAT NPOMCXOMHMT HENPEPHEBHO, HO MOCTATOUYHO
MEJIJIEHHO.

Hdaske B Tex ciyuasX, rAe TeHACHIMA K BOCCTAHOBJIEHUI
CTATHCTHIECKOTO PABHOBECHA 10 NCTEYCHNN BPEMEHHU OTCYTCTBYeT,
HM3MEHEeHNEe BHEIIHNX KOOPAMHAT, KOTOPGCE CONPOBORAAIOCH OH,
ecJqm OB OHO IPOU3ONLTO B TeYeHNE KOPOTKOTO NPOMEKYTKA BPeMe-
HU, 3HAUYNTEIbHHM HapYIIeHAeM ¢ yIecTBOBABIIEr0 mepen HAM CO-
CTOSIHUSI PABHOBECH, MOKET, €CJIM GHO Pacmpe/eseHo Ha JoCTaToy-
10 JI0ITO€ BPeMs, He BEI3BATH 32METHOI'0 HAPYUIEHUA CTATHCTHUE-
CROTO DPaBHOBECHSI,

Tawr, Hanpumep, nycTh, B cJyd4ae TpeX cTemeHeit cBobopm,
CUCTEMAMM ABJIAITC A TAMEIbE TOYKY, IOABENIEHHEE HA YIPYIUX,
JMINeHHBIX Macchl HATAX, U NYcTh aHcaMOIb pacmpemesed 1o
$asaM ¢ NIOTHOCTHIO, MPONOPIMOHAIBHON HEKOTOPOil (yHKIUM
DHepPrum, M, cJe0BaTeJ]bHO, HAXOJAUTCH B CTATHCTHYECKOM PaB-
HoBecun. B KavecTBe M3MEHEHWS BHEIUHAX KOOPAMHAT MBI MOKEM
OPUHATHL TOPHU3OHTAJBHOE [BH;KEHHNE TOYKH mojseca. Ecim oHa
niepefBuraeTcss Ha 3aflaHuoe DAcCTOsHHe, MOJydaloumeecs Hapy-
nIeHne CTATHCTHYECKOTO PAaBHOBECHA MOMKET OHTh, OYEBHUAHO,
HCOI'DAHHYEHHO YMEHBIIEHO NyTeM YMEHbUICHUA CKOPOCTH TOYKH
IHOABECA. DTO IMEeeT MeCTO KAK B TOM CJIy4ae, KOT[ia 3aKOH yIpyro-
¢TH HUTH TAKOB, YTO NEPHOJ KOJIe0AHUA He 3aBHCUT OT PHEPIHUH
{B aTOM ciryuae TeHJEHUNA BEPHYTHCA ¢ TEUCHHEM BPEMEHH K CTa-
THCTHIECKOMY PABHOBECHIO OTCYTCTBYET), TaK 1 B OoJee obmeM ¢aIy-
4ae, KOIla MMeeTcd TeHJeHUUA K CTAaTHCTHIECKOMY PABHOBECHIO.

Cuenmyiomue pPaccy:oeHHs AOGKHBI NMOKA33Th, YTO, BOODILE
1T0BOPA, HeuTo mofodHoe OyAeT NMeTHh MECTO.

Mu ompepedsieM TPAeKTOPHI0 KAy IOCIAENOBATEIBHOCTH (a3,
uepes KOTOPEE CHCTeMa NPOXONT ¢ TeYeHNEM BpeMeH! NP UKCH-
POBAHHHIX 3HAYEHHWAX BHEIIHUX KOOpAuHAT. IIpu nsMeHeHNN BHeIU -
HUX KOOPAUHAT TPAGKTOPNY TaK:Ae uameHsawTcA. Tpaexropus §asst
€CTh TPAGKTOPUA, K KOTOpOH mpmHajmemur sra dasa. [as
Karoro-1ubo aHcambusA cucTeM Me 0fosHaumM uepes D, cpepmee
3HaveHue ¢as3oBoil MIOTHOCTH HA TpaexTopuu. Ilpm aTOM npepno-
J1araercsd, 4TO MH MMeeM Mepy /A CDaBHeHUA Pa3iIAYHHX yuacT-
KOB Tpakropum. Me pmomycTmM, 4yro Bpems, Tpebymnomeeca s
IPOXOKJEHUSA KAKOr0-JIN00 YYaCTHA TPAGKTOPHUH, ABJIACTCH €I'0
Mepoif npm ompefedIeHUN STOLO CPEAHero.

Umes 10 B BUAY, AOIYCTHM, 4TO HEKOTODHIA aHcaMOIb HAXO-
JIuTCA B CTATHCTHYCCKOM DaBHoBecuu. CieoBaTeNbHO, B KAMKIOM
saemente ¢asosoro ob0sema ¢aszoBas naorHocts D paBHa ee
CPeAHell BeJIMYNMHE 110 TPAEKTOPUHU D,,,. Ilycts BHEmHIE KOOpAM-
‘HATHl MCHIHTHIBAIT BHE3aNHO Majloe msmeHeHme. Crarmcrmyeckoc
‘PaBHOBECHE HAPVIUNTCA, M MBI He GvieM Goblie MMeTb MOBCIONY
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D..—:D[p. ATo IpPOM3CIAET HE MOTOMY, YTO M3MEHUI0ch D, HO no-
TOMY, YTO B Pe3yabTaTe U3MEHEHUHA TPaeKTopuit uamengerca D ,.
Ouesmgno, uto ecau D> Dj, B onHoil yacTn TPAEKTOPHH, B APYI'UX

Y4CTAX DTOMH sKe TPAGKTOPHH MbI 6vnem nmers D< D) ipe

Ecan 6m Me npeacTaBmam cebe paspHeiimee momobHoe ke
m3MeHeHne BHEIIHNX KOOPAUHAT, TO Ml JOMHBL OBIIIN OB O:KAIATE
B pesyasTare sPerT Toro ke poxa. OpHaro, cmocod, KOTOPHIM
BTOpOiTl aerT OyneT HaIararbca HA MEPBHil, OyaeT PasINdHbIM,
B 3aBHCHMOCTH OT TOI'0, IPOUCXOJUT J¥ OH ceifyac e mociae mep-
BOT'0 M3MEHEHMA MJU CIYCTA HEeKOTOPHHI mPOME;KYTOR BPEMEHN.
Ecau on nponcxoant Henoc pecTEEHHO OCIe IePBOro U3MeHeHNH,
70 B J1000M (a30BOM 9JE€MEHTe, B KOTODOM IePBOE H3MEHEHMC

1AJI0 IIOJIORNTEALHOe 3HaueHne D—I)I’p, BTOPOE N3MeHeHne [obaBur
HOBYI MOJIOMATEIBHYI0 BCJINYUHY K INEPBOIl MOJOHATENHHOI

BEIMYUHE, a BCIOAY, TAe D—D On0 OTPHIATENHHO, BTOPCE
usMeHeHHe 100aBUT HOBYIO OTpHIIaTeJII:HVIO BeINYMHY K IePBOil
OTPUNATeNbHON BeJIuvuHe.

Ho, ecaiu MBI IO O ZEM TOCTATOUHOE BPEMA, IPESKAE 4eM NPOM3-
BECTH BTOpDOE M3MEeHeHHe BHENIHWX KOOPAWHAT, TAK YTO CHGTEMBI

nepeiinyT u3 $asoBoro vaeMeHTa, B KOTOpoM D— D| nepPBOHA-
‘MaJIBHO OBIIIO HOJIOKUTEJIBHBEIM, B 9JIEMEHTHl, B KOTOPHIX OHO Iep-
BOHAYAIBHO OHLIO o'rpnuaTe.nLHuM u Hao60p0T TO ([IOCKOJBRY

CHUCTEeMBl NEePEHOCAT ¢ ¢o6o#t 3HaueHus D — D, 1) TIOTIORATIbHbIC

BHAYEHUA D—Dlp, 00ycI0BIeHHEIE BTOPHIM N3MeHEHHEM, YacThu-
HO HAJIOMKATCA HA OTPHUIATEIbHEE 3HALSHNUA, 00a3aHHEe nepBOMy
N3MeHeHHUI0, U HaoOopoT.

Cnenosa'renbno, HapylleHne CTAaTHCTHYECKOTO DABHOBECHH,
BHI3BAHHOE [AHHHM HM3MCHEHUeM 3HAaYeHMiI BHEUIHNX KOOPAUHAT,
'MOKHO 3HAYUTEJIbHO YMEHBIINTH, PAasfeyNB 39TO N3MEHEHHe Ha
ABE 9aCTH, OTAIEJIEHHEIE APYT OT APYra ZOCTATOIHLIM HPOMEKYTROM
‘BpeMeHN; MOCTAaTOYHBIM AJA 3TOH Iexu OyAeTr mpoMe:KyTor, IO
MCTEUYeHN U KOTOPOTo )a3H NHANBUAYAILHEIX CHCTEM OKA3HIBAIOTCH
COBEPIIEHHO OTJMYHBIMU OT NIEPBHX, TAK 4TO BO3JeH TBOE H3Me-
HEHNA Ha KAy WHAVBUAYAIBHYIO cHcTeMy Oyaer _DasTIUTHELN,
XOTA BO3[ielicTBUE HA Bech aHCAMOJb OCTAHETCSH IPUOIM3UTEIHH(
OAMHAKOBHM. Tak Kak yMeHbIIEHUEe HADYMIEHAS PaBHOBECHUA

TMyTeM DAasfedeHus Ha JacTH W3MEHEHHs BHEMIHUX KOODPAUHAT
MOKHO NPOM3BOAUTHL Oecmpefe:IbHO, MH MOKEM IDHHATH KAak
-o0mee MPaBUIO, 9TO, YMEHBINAA CKOPOCTh W3IMEHEHWA BHEIIHHX
HOODAMHAT, MHl MOK€M JOCTHYb TOTO, YTO JAHHOE H3MEHEHMC
TPOM3BENET JIHMUIL OYeHb MAJI0E€ BO3MYIIEHHE CTATHCTUYErKOT(
paBHOBecHs.

Ecaum M 0603Haumy 4epes ' 3HAYEHUE CPEAHErO HOKA3ATE-
<14 BEPOATHOCTH 10 H3MEHPHNSA BHONIHAX KOOPANKAT, & Yepes '’ —
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SHAYEHUEe €ero nocjie W3MeHeHNs, TO MH IOJYYHM B KaMAOM
ciydae

KAaK LUPAMOM Ppesyabrar NsMEHeHMA BHELMIHMX KOODARHAT. ITo
HOJIOKEHKE MOYKHO CPABHUTH ¢ TePMOIMHAMUYECKOH TeopeMoit,
COTJIaCHO KOTOPOil BHTPONMA Tejla He MOsKeT OhTbh YMCHBIICHA
MEXaHHYeCKNM (B OTJINYHE OT TEHIOBOI0) fieiicTBHEM *),

Ecam Mm umeem (npuOINKeHHO) CTATHCTHYSCKOE PaBHOBECUE
MKy MOMEHTaMH ¢ 1 &'’ (COOTBETCTBEHHO 7’ 1 v’'), TO MH 10~
JydaeM OPUOIMKEHHO

','""/ — ,"}1

H

YTO MOMKHO CPABHUTL ¢ TePMOAMHaMUYecKOH TeopeMmoll, cOriacHo
KOTOPOif DHTPONUA Teja He MOKeT OHTH (3aMETHO) WH3MEHEHa
MCXaHNYECKHUM BO3JeiicTBHEM, B Te4YeHHE KOTOPOr'0 Tejlo HaXo-
ANTCA B KB MOMEHT (32METHO) B COCTOSIHMM TeDMORMHAaMMIue-
CKOI'0 PaBHOBECHA.

ITpu6amxeHHOr0 ¢TATHCTUYECKOTO0 PABHOBECHS MOMKHO OORIY-
HO JIOCTUTHYTBH IIYTe€M JOCTATOYHO MeJJeHHOI'0 M3MEHCHMS BHeNI-
HUX KOODAMHAT, TOYHO TAK 3Ke KAK NPUOIMKEHHOTO TCPMOjK-
HAMU4ECKOT0 DPABHOBeCHA MOMHO OOHYHO JOCTUTHYTH NOCTATOY-
HOIl MEAJIEHHOCTHI0O MCXAaHMYCCKUX Omepanuii, KOTOPBIM IOABC)-
raercs Te’ao.

Ilepeiinem Tenepp ® paccMoTpeHu0 sdderTa, BHIHBAEMOIO
B aHcam0JIe cmcTeM BO3JeiicTBUEM APYIUX aHcamOseil, ¢ KOTOPHIMH
OH DPHBORUTCA B JUHAMUYECKYIO ¢Bf3b. B opHoil M3 npeaniny-
mux raas  **) M npemcTaBuam cede JUHAMUYECKYI0 CBA3b,
HPOUSBOIBHO YCTAHOBJICHHYI0 MEMKAY CHMCTCMaMn [ABYX aHCaM-
Omeit. 3pecs MH OyneM paccMaTpUBaTh B3auMOAelicTPHE MEHINY
cucTeMaMU ABYX aHcamOmeill Kak pesynbTaT MsMeHeHUSA BHEIIHUX
KROOpANHAT, COIPOBORAAIOLICIO0CA TAaRUMHI U3MEHEHURAMH BHYTPCH-
HUX KOOPAUHAT, KOTOpHIE IPMBOJAT CHCTeMH 000MX aHcamOuaeil
B chepy B3anMHOro peilcTBusA.

Brauame MHB DpefmoONOXNM, YTO NMEIOTCA JABA OTAEIBHHX
ancambaa cucreM F, m E,. UYucmo cremeneil cBoCGoan cucTeM
B o0onx aHcaMGaAX OGOBHAUUNM COOTBETCTBEHHO uEpe3 Ny U I,
a Koo{pmuueHTH BepOATHOCTH depes em m e, Jlamee, MEH MO:KeM
paccMaTpUBaTh MPON3BOABHYI0 CHCTEMY IIePBOIO aHCaMOad, KOM-
OVHHDOBAHHYI0 ¢ IIPOM3BOABHOU CueTeMOil BTOporo, Kak 00pa-
aylomue eQHHYI CHCTeMY ¢ 1, --n, cremeHamm cBoOoAs. Pac-
cMoTpuM amcaMOas F|, moaydvawoumpiica B pesyabTare TAKOro

*) CooTBETCTBUE, HA KOTOPOE MBI 00pallaeM BHHMAHHE HYMTATENA, HMEET
MeCTO MeKEY—T, U oHTponHeit n Mexnay 0 U TeMnepaTypoit.
**) Cm. raaBy 1V, orp. 4b.
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KOMOWHAPOBAHAA KRAMKA0H CHCTEMHI 1MepBOro amcamOus ¢ Kampoh
CHCTEeMOIl BTOPOroO.

B HauanbHEE MOMeHT, KOTODHI MH OTJIAYAM OZHUM IMTPHXOM,
woappunuent BepoaTHOCTH dI060H (Passl KOMOMHMUDOBAHHEIX CH-
CTeM, OYeBHJHO, paBeH IIPON3BeNIeHNMO KO>PPUIHEeHTOB BepOAT-
HocT:n (a3, W3 KOTODHX OHA COCTOMT. OTO MOKHO BEIPA3WTH
YpaBHEHUEM

ez — e”!le Ty (/155)
win
; Ny =M+ My, (453)
qT0 Jaer

My =", + 7, (457)

Cuael, cTpeMAIUECA M3MEHUTL BHYTDEHHUE KOOPAUHATHL KOM-
OUHIPOBAHHEIX CHCTEM, BMeECTE ¢ CUIaMd, KOTOPHE BO3[EicTBYIOT
€O CTOPOHH KaMifOil M3 cucTeM Ha Texa, IIpelCTaBJIeHHbIE TaK
HASHBAGMEIMU BHENIHAMH KOODANHATAMH, MOLYT OHThL BHBEIEHH
U3 equHON CwI0BONl (PYyHKOWE, KOTOPYIO, BBATYIO ¢ OOpPATHHM
BHAKOM, MBIl HAa30BeM IOTCHI[MAJIBHOI 9He prueil KOMOMAMPOBARHEIX
cuereM u 0003HAaUMM depes &,,. MH IIpPeAmoJoKNM, 49TO IEePBOHA-
JalbHO HO ONHA M3 oHeTEeM ABYX aHcambuedl E, u E, me moma-
naer B cepy meiicTBUA Mpyroif, TaK yro NOTeHUUAJbHAA BHEPLHHA
KOMOMHUPOBaHHOIl CHCTEMEI pacIajaeTcsi Ha JBe 9acTH, COOTBET-
cTByOIIHEe KOMOMHHDYEMBIM cucreMaM 1o oThexbHocTH. To 3Ke
©aMoe, OYeBUAHO, CIIPABEIINBO U AJIA KHHETHICCKOH dSHEprum
CIIOMHON KOMOMHMPOBAHHON CHCTEMH M, CJIeXOBATEIbHO, JJIA ee
TOJMHONK dHeprumu. DTO MO:eT OHTH BHIPAMKEHO ypaBHEHUWEM

e, =2 +2,, (458)
HOTOpOE Jaer
e, =2, + e, (459)

HomycTuM Tem:psb, 4To ¢ TeueHueM BpeMeHn, GaarogapA JBH-
JKEHUI0 TeJ, MPEJCTABICHHLIX KOOpPAUHATAMHN, KOTOphle MH Ha-
3BaJIU BHEIIHHUMH, CIJIBI, AeiicTBylom{ue Ha CHCTeMbl, a, CJIeKOBa-
TEJbHO, W WX IIOJIOMCHMHA, HACTOJIbKO H3MEHSAITCH, 4TO CUCTEMHEI
aHcambaeit E, m £, momamyr B cdipy meiictBua Apyr Apyra,
¥ 1I0CJde TOr0, KaK TaKoe B3aWMHOS BINAHUCG IPOJOJIKAIOCH HEKO-
TOPO@ BP2MA, MPOUCXOAAT AAJbHAAME M3M2H2HNE BHXIIHAX KOOP-
JUHAT — BOSMO/KHO, BO3BPAT UX K I2PBOHAYAJbHEIM 3HAYCHUAM, —
KOTOpOE BHOBB BHIBOGUT CHCT2MH JBYX NN3PBOHAYAIBHEIX aHCAM-
6:eit m3 c2per B3ammyoro feiictBua. Torfga B KOHEYHHIT MOMeHT,
OTMeYeHHEI JBOMHEIMA IITpUMXamu, Msl 6yldeM wWMeTh, K8K M B Ha-
qaje, B

e =2+ e (460)
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Ho ans morasareseit BepOATHOCTH MB AOGNKHH HATIBCATL *)
~n “n ~u
Nt My < My (461)
Coobpaennsa, npmBejeHHbE B II0CAeAHedl Iiake, IOKa3auw,
4TO MH BIpaBe HAIMCaTh
Ty .
Trp K Mg (462)
Mu nMeeM, ciel0BaTCIBHO,
“n —n s 7
Ny + My < i + Tig) (463)
YT0 MOKHO CPABHHTH € TepMOAMHAMNYECKONl Te0peMoi, cOraacHo
KOTOPOif TemI0BONW KOHTAaKT ABYX TeJ MOKET YBEJIMYHMTh, HO HC
MOKET YMEHBIIUTh CYMMY HX JHTpOIMi,
Pacemorpny B ocoGenrocT caydail, B KOTOpoM 00a IepBo-
HAYaJIbHEIX aHcaMOasa ObIM KaHOHMYECKM paclpeflelleHH To (a-

3aM ¢ coorseTcTBeHHHIME Moxyaamm O, n 8, ITo meopeme 171
raaBul X1 Mbr nmveem mpm oToM

’ g _ gy A
7)1+‘9 <My +Q_ ’ (46*)
- -t
— . €y o
Tyt <M (465)
OTKYfAa, a rTawwe n3 (463) mveem
7 - - -
Sy €2 < E_’l_ €y VA ".(v
6, "6, 6, My’ (466)
NN
- - -y -
TR 5T (467)
6, " A,

Ecan mot o0osuaumm 4epes W cpepmioro padory, mpousso-
ANMYI0 KOMOMHHDOBAHHON CHCTEMOl HAj BHEMIHAMHA TEJAMH, MEE
MOTYYHNM U3 NPHUHINNA COXPAHEeHHH HHEPrHH

T .’ “n T T N —r
1V-¢12_612.~:l—= ‘2——'-‘-“. (468)

Ho ecan W HesHaunMTeabHO, MBIl MMeeM

® 1

T = — (& —z]) ' (469)

n (467) moxassBaeT, 4YTO aHeaMOab, KOTOpHI nMeer GOIBIIMI
MONYab, ROMKEH TePATH 2HEPrHIO, JTOT Pe3YABTAT MOKHO CPaB-
HATH ¢ TePMOANHAMHYECKHM IIPHHIMIIOM, COTJIACHO KOTOPOMY,
KOrfla [Ba TeJa pasddyHOH TeMIepaTypH IIpHUBeJEHHL B COIpPH-
KOCHOBEHHE, TEJI0, NMelollee 0olee BHICOKYIO TeMIeparypy, Oyaer
TePATEL DHEPTUIO,

* Cor raaBy XI, reopema VII,
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[onycrnvM, namee, uto aHcambGab £, mepBoHauaiIbHO pacmpe-
leleH KAaHOHMYECKM ¢ MOAyZeM O, HO 0CTaBMM pacipejeleHne
Ipyroro ancaMbas mMpom3BOaBHEIM. MH momyumym Torja, ompefe-
1A pe3yabrar IOfloGHOro ke mporeccea,

0y <0+,

- SI v . ’5”

Mo é<m+é-
Orcioa

- s

o 29 ~r g
YTO MOHO TaKie HAMIHCATL B BUJeE

’
’ ” . 32—¢

N —"N0 > _92—2 . (471)

STOT Pe3yJabTaT MOMKHO CPABHUTH C T€PMOAMHAMMYECKHM IIpPHH-
OUOCM, TIACHINUM: KOrja Tes10 (KOTOpOC He 00A3aTeILHO HAXC-
AUTCA B TEPMOJMHAMHYECKOM PABHMOBECEH) HPHBRJCHO B TCILIO-
BOM KOHTAKT ¢ APYLEM TCIO0M, HUMEIOMIM 3aJaHHYIO TeMmiepa-
TYPY, YBeJMYCHUC DHTPOILN NMEPBOTO TCTA He MOsheI ObITh MCHBLIA
(anrebpamyeckn), YeM IOTePAHHAA BTOPHIM TEJIOM TeIIOTa, AejeH-

Hasg Ha ero temmeparypy. Ecau W Hesmaumrembo, MBI MOsmeM
HaIHCcaTh

Haxee, o teopeme T raase X1 pemnumia

Tty (473)

IMEeT MUHUMAJIBHOE 3HauveHue, RKOTAQ aI{(}aMﬁHb, K HKOTOpOMY

OTHOCHTCH 7, M &,, PACIpefeNeH KAHOHHYECKN ¢ MoxyJaeM ©,.
Ecau apcamO0iap HMea NepBOHAYATBHO HTO pAacIpefeJeHue, TO
3Hak < B (472) pomken 6HITH MCKJIOueH. B caMom [ete, B 5T0OM
cJIyyae HeTPYMHO MOKA3aTh, 49T0 Ipefsaymne QopMyJs, HA K-
TOpHIX OcHOBana (opmyrma (472), ROKHEI BCe KMeTb BHAK =,
Ho ecam oba ancambuA mepBOHAYAIBLHO HE pacupefieTeHb KaHO-
HU4eCKN C OfIHHM M TeM ske MOAYJeM, TO (OpMyYiIbl HOKABEIBAIOT,
uyTo BednuuHa (473) Momer OHTH yMEHBIICHA NpHMBeJeHHEM aH-
caMbasA, K KOTOPOMY OTHOCATCA &, W 7,, B CBA3b C [ApPYrnMm
aHcambieM, paclpefileleHHEIM KaHOHMYeCKH ¢ Mofyiem O,, w,
CJIel0BATebHO, TIOBTOPHBEIMM OIEPAIMAME HTOr0 THIIA aHcambib,
HepBOHAYANbHOE PACIpEeJieIeHne KOTOPOro GHJI0 COBEpIIEHHO
IPOMBBOJBHEIM, MOMET OHTh TIPNOIMKEeHHO IPHBEJIEH B COCTOL-
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HAe KAaHOHMYeCKOIO -pacmpefedeHus ¢ MonyieMm 6,. Mu momem
CpaBHATHL 9TO WOJOKEHHE ¢ TePMOAMHAMHYECKAM IIPUHIIHUIIOM,
COIJIACHO KOTOPOMY, TeJO, HAaYaJbHOe TEIJIOBOE COCTOSHME KOTO-
pOro BIOJHE IPOW3BOJLHO, MOMeET OHTL NPHOIMAKEHHO IpHUBE-
IeHO B COCTOSEHE TeINIOBOTO pAaBHOBeCUA C JI060H 3agaHHOK
TeMIE pAaTypo# mOCpPe/iICTBOM TOBTOPHOr0 IIPWBEJIeHMA €ro B KOH-
TAKT ¢ APYIEMA TeJSMW DTON TeMIepaTypH.

Ipennonoxum Temepb, 9TO MH MMeeM HEKOTODOe 9YHMCJIO aH-
cambuaeit E,, E,, E,, ..., pacupejielleHHHX KaHOHUYECKHA C COOT-
BeTcTBylOmuME Moxyasmm O, 6, 6,, ... Ilycts B pesymsrare
naMeHeHMs BHEMIHMX KoopamHat aHcamOmsa FE, oH mpueefieH B
cBaAsb ¢ E,, n saTeM cBAsh mpepsaHa. IlycTs saTeM oH mpmso-
qutca B cBaAsh ¢ F, W OycTh 3aTeM dTa CBA3h TaKMKe IIpepH-
Baerca. llycts aTOT mpomecc IpMMeHAETCA IIOCHEOBATENBHO KO
BCeM ocTaommMcA ancamOaAM. MH He MesaeM IpeAmoIOKeHWsA,
KaK B HEKOTOPHX IpefHAYuX cIydadx, 9To paboTa, CBA3aHHAA
< m3MeHeHmeM BHEIIHAX KOODAWHAT, fABIAETCA BeJWINHOH, KOTO-
poit MomkHO mpenebpeus. Hamporms, mMm xoTuM paccMoTpets B
0COBEHHOCTH TOT Ciydaif, B KOTOpOM OHa Beiamka. IIpemmomnosxum,
9T0 B KOHEYHOM COCTOSIHME aHcam6iaa F, BHeINHMe KOOPAWHATH
BOSBpAIeHH K CBOMM HAYAJILHHIM BSHAYEHAAM M YTO CpejHAA
SHeprms e, Ta ke, YTO M BHAYAJE.

Honeayacr HamuMn 0GsI9HEIME 0003HAYEHAAMY M yHOTpeGiaAa
IpOoCTHE W J[BORHEE INTPUXH JJIA TOro, YTOOH pasIMIATH Ha-
qaibHEle W KOHEYHHE B3HAYeHMA, MH IOJIYdWM IOBTOPHHM IIpH-
MeHeHMeM NpPHHIOUNA, BHpaeHHOro (463),

Ttm . = (474)
Ho no rteopeme III raasm XI
Tk > s (475)
Y +f§f; >+ ei (476)
R @)
Gwoma Tttt
6;4"9: +-§%+...>g‘i-+—;i-+—;%+... (478)

In, Tak KAk

TO

(L I (479)
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OGosnaumm wepes W cpennwio paboTy, IpomsBefeHHYIO Haj Te-
JaM@, NOpeficTaBIeHHHMHA BHEIIHUMHM KOODANHATAMH; ME MMeeM

e—e +e—e +...=W. (480)

Ecan E,, E, n E,—elnHCTBeHHHE nMepomueca aHCAaMGIH, TO MBI
AMeeM

8, — 82
w2 (el —€)). (481)
3aMeTnM, 9TO COOTHOIIEHHA Memay W, e{—e:, e,—e, ... u 0,
0, ... B TOUYHOCTA COBHAJAOT C TeMH, KOTOPHE CBA3HBAIOT
2

B nukie KapHO HOXyueHHYIO paboTy, OHEpPrmio, IOTepAHHYIO
TCAAMH, CIYANIAMHA B KauecTBe HarpeBaTeJell mim oxJapmTelel,
B UX Ha4YaJIbHEE TEMIepPaTyphl.

Or umTaTens He yCKOJB3HET, YTO XOTH, C OAHOM CTOPOHH, pe-
allbHOE BHIOJHEHWE ONNMCAHHKHX 3/1eCh Onepanuii HaX0oAuTcA coBep-
IIeHHO BHEe HAIIMX BO3MOKHOCTEl 61aronaps HeBO3MOHOCTH HMETh
J1eJI0 ¢ OIPOMHEIM YACJIOM CHCTeM, SBIAIOMMXCS NPeiMeTOM HAIero
paccMOTpeHHusi, Bce ke, ¢ APYroii CTOPOHH, ONMCAHHHIE OIEDanmu
ABIAIOTCA HanboJjiee NIPOCTHIM B TOYHEIM CIOCO00M OHNUCAHUA TOrO,
¢ 9eM B JeCTBHTEJILHOCTH HaM IPHXOAMTCS MMETH [0 B HamMX
npocTefimux TepMopuHamMrYecKnx onwrax. CocTosIHEA Teu, ¢ KOTO-
PHME MH MMeeM [eJi0, KOHeYHO, HaM HeWsBeCcTHH TogHo. To, uro
MH 3HaeM 0 KaxoM-jmbo Tese, MOKHO, BooOme roBOps, ONACATH
HanGoJjlee TOYHHIM M OPOCTHM 06pasoM, ckazaB, 9T0 OHO BHOpPaHO
Haypnauy ms3 Gosbmiero gmcia (aHcambiid) Tex, KOTODHE OIMCAHLE
MOJHOCThI0. Ecim MH OpHBEfEM 5TO TEJNO B CBA3b C APYTHEM Te-
JIOM, OTHOCHTEJLHO KOTOPOTO MHI mMeeM HOA00HEIM e oOpasom
OrpaHMYeHHHE CBEJEHMsA, TO COCTOSHHE OOOMX Tesa ONMImeTcs
Hapue:xamuM 00pasoM KAk COCTOAHUe MAPH TeJ, B3ATOH M3 60in-
moro gmcia (aEcam0iisi) map, KoTopee 06Pa3oBaHH KOMOWHHMDO-
BAaHMEM KaKI0r0 Tejia NEePBOT0 aHCAMOIA ¢ KAMKIHIM TEJIOM BTOPOTO.

Jaxee, xorga M OPHBOJAM OJHO TEJNO B TEIJIOBON KOHTAKT €
IpyraM, Hanpumep, B nukie KapHO, KOrga M IPUBOAEM MacCy
FMAAKOCTH B TEINIOBOH KOHTAKT ¢ KaKAM-iIA00 ADPYIEM TEJIOM, OT
KGTOPOTO 0HA ROJGKHA MOJYYATH TEIJIOTY, MH MOEM OCYIMECTBATH
9TO IOCPEACTBOM JBU/REHUA COCYAA, COMEPIRAMEro REAKOCTH. JTO
IBIM;KEHAE MATEMaTHdeCcKW BHpAsKaeTCHA W3MeHEHWEM KOODAMHAT,
OIpejieIANIUX HOJOMeHNe cocyna. M mosBoamM cee HOIYCTHTH
IJIs1 Tedieit TOOPETHIECKOT 0 UCCIeIOBAHNAS, 9TO CTeHKNA 9TOT0 COCY-
1a He B COCTOSHHM HOrJOMAThH TENJIOTY M3 KEAKOCTA. XOTH MH
M UCKJII0YaeM TOT BHJ[ B3aMMOJEHCTBHSA MEMAY KHAJKOCTHIO H CO-
AepHaImEM €€ COCYAOM, KOTODHII MH HA3HBAEM TePMUYECKAM,
MH, OJJHAKO, AONYCKaeM B3aHMOJIEHCTBHE, KOTOPOE MH Ha3hBAaeM
paboToit B 6oiee y3KOM CMHICJIIE H KOTOPO€ MMEET MECTO, KOTrJa
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oGpeM RHAKOCTH M3MEHAET:H B pe3yJabTarTe NBUKEHUsS IIOPIUHHA.
9T0 corIacyercsd ¢ HaOIIM NPEAION0KeHneM OTHOCHTEIbHO BHEI-
HAX KOODAMHAT, KOTOPHIC MBI MOKeM HN3MEHATH J00HM NpPOU3-
BOJBHEIM 00Pa3oM M KOTOPHE B 3TOM OTHOIIEHWHM COBEPIIEHHO
OTJMYHH 0T KOOPAMHAT BTOPOT0™ aH(AMOJIA, KOTOPHIL MBI IPHUBO-
ANM B CBfA3b C HEPBRIM. o

Korpa remimora B KakoM-aub0 TepMOAMHAMUYECKOM OIMBITE
O0MeHuBaeTCA MeMAY SKHAKOCTHIO, COCTaBjIAKOUledl riaapHHIN mpepn-
MeT Hamero paccMOTPEHUs, N KAKUM-JIub0 ADYrAM TeJoM, OHA
B AEHCTBHTEIBHOCTU IOTJIONIAETCA W OTAAETCHA TaKiie CTeHKaAMH
€OCYyQa, COfgeprKamuMn, TakuM o0pasoM, mepeMeHHOe ee KOJHye-
CTBO. OTO, OAHAKO, SMABJAETCA HAPYMIAIAM O00CTOATEILCTBOM,
KOTOpOE, BOPOYEM, Ml HOJAraeM KaKNM-IN00 IyTeM ¢BeAEHHEIM
10 npeHeOpesKUMOil BeJIMYMHH M KOTOPHIM HPH TeOPeTHYECKOM
WCCJIeAOBAHNT MHB U [elicTBUTeNbHO npeHeOperaemM. B Hamem
cJlydae: ‘MBI TPEANOJaraeM CTEHKN He CHOCOOHBIMH IOIJIOM[ATh
SHEPrui0 MHAYe, KAK NpPU ABIKEHWN BHEIIHAX KOODAMHAT, HO
TAKUMH, YTO OHHM MO3BOJIAT CHCTEMaM, KOTODPHIE OHHM COMEpIKAaT,
JeiicTBOBATHL HEMOCPEICTBEHHO ofHa Ha gpyryw. CeoitcTBa 9TOTO
POAA MATEMATMYECKN BRIPAKAIOTCHA IpefmojodeHnemM, 4To BOJIH-
30 HEKOTODOIl IOBEpPXHOCTH, IOJIO}KeHHe KOTOpPOil OnpeAeJIseTcs
HeKOTOPHIMM (BHENIHWMH) KOOPAMHATAMM, YaCTUI[B, OTHOC ANINECH
K HCCJIeIyeMOil CHCTeMe, WCIHITHBAIOT OTTAJKMBAHNE OT HOBEpX-
HOCTH, CTOJb OHCTPO BO3PACTAIINEE ¢ NPUOIIMKEHNEM K Heil, 4T0
AJA mepeHoca WX CKBO3b 9TY HOBEDXHOCTh norpeboBasack OH
Oecroneuno Goapiiag sarpara sHepruu. OueBUAHO, UTO ABE CHCTe-
MEI MOT'YT OBITh pasfeseHH MOBEDXHOCTBLIO WM HOBEDXHOCTAMH,
AEHCTBYIOIINMY ¢ HaAJIERAMMUMN CHIIAMH, ! BCe jKe INPUOIMKATECH
APYT K APYry HAacTOALKO, YTOOH OKAa3aJ10Ch BO3MOKHHEIM MeXa-
HU4YeCKoe BO3feiicTBME OAHOI Ha APYryIio.
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Ecnu Mbt senaeM HafiTh B panuoHaJbHON MeXaHWKe alpuop-
Hoe 00OCHOBaHME TePMONNHAMAYECKAX IIPUHLWIIOB, MbI {OJMKHEL
UCKATh MEXAHMYECKHe OINpefleIeHNs TeMIepaTypsl M OHTPOMMH,
Onpenesienneie TakuM 06pasoM BeJMYMHE! JOMKHEL YHOBIETBOPATD
(Ip# yCNOBMAX W ¢ OrPAHMYEHHSAMY, KGTOPHE OMATH-TAKH H0J-
“KHBI OBITH BHIpaKEHBI Ha ASLIKE MeXaHUKW) AuddepeHUMaTLHOMY
YD aBHEHNIO

d:=Tdn— Ada,— A, da,— .. ., (482)
tae &, T m m 0003HAYalOT OHEPIMIO, TEMIEPATYPy W SHTPOIMIO
paccMaTpuBaeMoii cucreMn, a A,da,, A,da,,...— MeXaHHYECKYIO

pabory (B 0ojee yakoM cMeice, B KOTOPOM 3TOT TepMHH YIOT-
pebiseTcss B TepMOJUHAMMKE, T. €. MCKIYasA TEIUIOBOE B3aMMO-
JeiicTBAE), MPOM3BOANMYIO HAJ BHENIHNMH TeJaMH. )

IIpu sToM mpeamenaraeTcd, 4TO MB MOMKeM OTIMYATD B MeXa-
HUYeCKNX BBIPDAKEHWAX TEINIOBOe [eiicTBHe OfHOM CHCTeMH Ha
ApYTyl0 OT [AEHCTBUA, KOTOPOe MBI HA3HBAaeM MEXaHWYCCKUM B
OoJle¢ y3KOM CMEICKE, eCIN M He BO BceX CIy4asaX, B KOTOPHIX
OHH BBHICTYNAIOT BMECTe, TO II0 KpaiiHeli MCpe HAacCTOIAbBKO, YTOGHI
OTINYATE CIAYy4ail TEIVIOBOTO B3amMOMelicTBUA OT CllydaeB Mexa-
HUYECKOTO B3amMoReicTBud.

Hono6noe nuddepennuanbhoe ypaBHeHNe MpeANIONATALT, CBE PX
TOro, CyiecTBOBAHUG KOHEUYHOI0 YpPaBHeHWA MeEAy &, 7 W
a,, @y, ..., PAaCCMaTPUBAEMOTO KAK OCHOBHOE JIJII TeX CBOMCTB
CHCTeMbI, KOTODble MBI HA3HBAEM TePMOAWHAMAYECKUMHU WM KOTC-
phie MOTyT OBITH Ha3BaHHI TAK II0 AHAJOTMU. ITO OCHOBHOE Te PMO-
JnHaMUYeCKGCe YDaBHEHKE Onpe/ieIfeTc A OCHOBHEIM Me X aHNIeCKUM
YDaBHEHHNEM, BHIP3IKAIOIMM OHEDPIHI0 CUCTEMH B BHAE §YHKIUH
€€ UMIYJIbCOB 1 KOODIXWHAT, BME8CTe ¢ TeMH BHEINHUMM KOODPAH-
HaTaM® @,, @, ...., KOTOPEE QUTYPUDPYIOT B AudepeHnUaILHOM
BHIpakeHUHW PaboOTH, NPONM3BOAUMOIT HAX BHENIHAMH TEJAMH.
Mer pomxHbl HaliTM MaTeMaTHYECKME OmEPamuM, MOCPEACTBOM
KOTODHIX OCHOBHGE TEePMONMHAMMYEKCEe YpapHeHHe, mnpeAacTa-
BasAOUee c00oil 0ORYHO ypaBHeHUe ¢ HeGOJBMIMM 4MCJIOM Hepe-
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MEHHHX, BHBOJUTCA W3 OCHOBHOIO MEXaHMYECKOr0 ypaBHEHHS,
KOTOpO€, B CJydae NPUPOAHHX TeJ, SABJIAETCA ypaBHEHUEM
¢ OrDOMHHEIM 9HCJIOM IeDEeMEHHHX.

Mu pommum Tamike cPOPMYIHPOBATH HA MASHKE MEXaHUKE
7 J0OKasaTh TO, 9TO MH HA3HBAaeM TEH[EHNHeN TEmJIOTH mepexo-
IUTH OT cmcTeM ¢ OoJiee BHICOKOI TeMmepaTypoit k cuctemam ¢ 60-
Jlee HABKOl, M MOKA33aTh, YTO 9TA TEHACHIUSA MCYE3AET JJIA CHCTEM
¢ OAMHAKOBOHM TeMIepPaTypOii.

Tlo xpaitnelt Mepe, MH JOJKHH IOKA3aTh NPHA IOMOIIM anpH-
ODHOTO PACCYHJEHNs, YTO JJIA TAKUX CHCTEM, KAK MaTeDHaibHLe
Tejla, BCTPEYAOMuUecs HaM B IPAPOJE, STH COOTHOMIEHMS BHIIIOJ-
HAOTCA ¢ TAKNM npubIM:KeHmeM, 9YTO ABJIAIOTCA NPAKTHIECKU
CIIPABEJIABHMHA C TOYKN 3PeHHS 9eJ0BEIECKAX BO3MOMHOCTelr*)
nabmopenusa. B camoM fexe, 3T0— Bce, 4TO B [leficCTBUTEILHOCTH
Heo6X0auMO MJIA TOr0, 9TOOH YCTAHOBATHL TEPMOJIMHAMUIECKYIO
HayKYy Ha ampUODHOM OCHOBaHMH. TeM He MeHee, M, ecTeCTBEeH-
HO, GyfeM eJaTh HATH TOYHOE BHPAKEHHE TeX NPHUHIMIOB,
npuOIMKeHHKEM BHDaMeHneM KOTODHX ABJIAKTCA 3aKOHH TePMO-
nEHAMUKHA, J[0CTaTOYHO OYeHb KPATKOI0 N3 yJEHAA CTATACTNIECKHX
CBOWCTB KOHCEPBATUBHEIX CHCTEM ¢ KOHEYHHM YHCJIOM CTeneHeil
cBo6oyE, 9T06H 60sIee MM MeHee ACHO MOKA3aTh, YTO o0mme 3aKo0-
HH TePMOANHAMUKN ABJIAITCHA IPeleioM, K KOTOpoMy npubim-
JRANOTC A TOYHHE 3AKOHH TAKMHX CHCTEM, KOT[[A 9UCIIO UX cTeneHeh
cBoGOH HeorpaHmueHHO Bospacraer. M samasa HaxompmeHEA
TOUYHHX COOTHOINEHHUIl, B OTJIMYNe OT HPHUOIMKEeHHEIX, AJIf CHCTeM
¢ GOJBIINM YHMCJIOM CTemeHeil ¢BOOOJNH HNPAKTHYECKHM ONUHAKOB&
¢ 3ajiavueii HaXOMAEHNAA COOTHOMEeHNUil, cOPaBe/IINBHX A J06oro
gnciia cTemeHel cBOOOAH, B OTJINYHME OT COOTHOIIEHHWIT, yCTaHO-
BJICHHHX HA HMIMDPHYECKOM OCHOBAHAN JIf CHCTEM ¢ 6oibmiuM
9@eiioM cTemeHeit ¢BOOOXHI.

@opMyIUPOBKA ¥ AOKA3ATEIBCTBO BTUX TOYHHIX 3AKOHOB JIIIA CH-
cTeM ¢ J0OEIM KOHeYHBIM 9IcJIOM CTeneHeil cBOOOIk ABIAINCE I'IIaB-
HEIM IIPe{MeTOM NPEALIAYIHX paccy:xaennit. OnHako, Heo6xXoxuMo
fICHO YKa3aTb, YTO XOTHA Pe3yJbTaTH, NOJyd4eHHHE JJIS OTPOMHO-
T'0 YMCJIA cTemeHeit ¢cBoOOK, 3aMETHO COBHANAIOT ¢ OOIMIMMM 3aKO0-
HaM¥ TePMOAMHAMUKM, BCe e, KAKMM OH MHTepecHHM M 3HAYM-
TeJBHHEM HU OHJIO DTO COBIAJEHHEe, MHL €Ie [AJeK! OT o0BgcHe-
HVA ABJEHUA NPUPORH IO OTHOIIEHWIO K 9THM 3aKoHaM. Ubo, no
CPaBHEHWI0 ¢ INPHPOJAOIl, paccMATPWBABIMIMECHA HAMM CHCTEMEI
ABJIAIOTCA MAEANbLHO NPOCTHMHA. XOTS €AMHCTBEHHOE Halle JOmy-
IeHne 3aKJI0YaeTCA B TOM, YTO MH PAacCMATDPUBAaeM KOHCEDBa~
TUBHHES CHCTEMH ¢ KOHEYHHM 4HUCIIOM cTemeHeit cBoGoxH, yie aTo-
JIOIYIeHNE MPEACTABIASTC A CANMKOM JAJEeK0 MAYIIAM, HIOCKOIbKY
AeJI0 KacaeTcs NPUDPONHHX Teid. fIBieHWA JydmcTO TEMJIOTH,

*) ¥V I'u66ca: «facultiesy. (ITpum. nep.)
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KOTODHE, KOHEYHO, He JOJKHB OHTh ONYIEHH HE B OQHOlM
3AKOHYEHHOM TEePMOJAMHAMUIECKON CHCTEME, M DIEKTpPHWIECKHe
AIBJICHNS, CBA3AHHHE C CO[MHEHNEM aTOMOB, MOBUAMMOMY, yKa-
BEIBAIOT, 4TO TUIOTE33 CHCTEM ¢ KOHEYHHIM UWCJOM CTEleHei ¢Bo-
0ONE HEeNOCTAaTO4YHA JJif 00bACHEHWS CBOMWCTB TeJj.

Pe3yapraTs nog00HKX JONYmMEH NI TAKHE HE COBIAAAIOT C OIE-
TOM B Kaspo#t meramm. Mu nomkHE Obinm O OMHAATH, Hanmpu-
MeD, 9TO ABYaTOMHEIii Ia3, MOCKOJBKY €ro MOKHO PaccMATPMBATH
HE3aBHCUMO OT ABJEHHI WM3JIyJIeHNA NN KaKUX-Imbo Apyrumx
DIIEKTPUYECKUX NPOABIEHU, 00;1a13eT MIECTHI0 CTEHEHAMH CBO-
fops Ha RamAyo Moderyxy. OgHaro, noBefileHne MIOROGHOrO rasa
YKa3HBAaeT, IOBAAUMOMY, He GoJbIIe YeM Ha HATS.

OpHawro, XOTA 9TH AABHO MpW3HAHHHE (u3nNKamu*) 3aTpynHe-
HHfA, DOBHAMMOMY, NDH COBDEMEHHOM COCTOAHNN HAYKM NPEnAr-
CTBYIOT CHOJBKO-HHOYABL YNOBIETBOPUTEJBHOMY 00BACHEHUIO
TePMOAMHAMAYECKAX ABJCHHWA B TOM BHUJe, KAK OHU IPeiCTaBIA-
I0TCA HaM NPUPOJOIL, BCe e UACAJBbHHI CIIy4ail cUCTeM ¢ KOHed-
HHIM 49HCJIOM CTemeHelr cBOOOAEI OCTaeTcAd NPEAMETOM, OTHIONL
He JNOIEHHHIM TEOPETHMIECKOTO MHTEpeca W MOTYIIMM CJLYHHTH
yKasaTeJeM NYTH K PaspemIeHHWI0 ropasfo 0oee CIORHEX mpO-
6meM, mpefcTraBiageMux Ham npupojoii. U ecanm maydenume crarm-
CTHYECKMX CBOMCTB IONOOHHX CHCTEM jaeT HaM TOYHO€ BHIpPa-
#eHNe 3aKOHOB, NPUMHNMAIOMUX B NPeAeJIbHOM CIydae BHJ yike
YCTAHOBJEHHHX 33KOHOB TEeDMOAMHAMWKM, TO WHTEpeC ero oT
3TOT0 TOJBKO YBEJIMINBAETCH.

Brime Mbl onpenenuin BeIWIMHY, KOTOPYIO MH HagBaJd Mo0y-
dem O aHcamMObias cHCTEM, KAHOHWYECKW pAcHpefeleHHHX II0
asaM, U BeJNYNHY, KOTODYI0 MH HAa3BaJM NOKA3aAmeseM 6€poam-
Hocmu n Karoi-1u6o $asn nomobHoro amcambaa. M morasasd,
9TO MEeKAY MOAyJieM O, BHEMHAMA KOOPAWHATAMH d,, d,, ...,
cpepEMMM 1o aHCcAaM0Ji0 3HAaYeHMAMM SHEDPrHM &, MOKA3aTelsd
BePOATHOCTN % U BHEDIHWUX cHI A,, A,, Da3BHBAEMHIX CHCTEMaMH,
cymecTByeT cJiefnyiomee AuPPepeHNNANbHOE yDABHEHHE:

dz: =8dn— A,da, — A, da,— ... (483)

Jro ypaBHeHHe, eciu Mbl OTBIeYeMCA OT B3HAKA YCpeHeHHs,
TOJIeCTBEHHO TI0 JopMe ¢ Te pMOAMHAMAYeCKIM ypaBHenneM (482),
mpuueM MOAYJIb € COOTBETCTBYeT TeMmeparype, a IOKasaTelb
BEPOATHOCTH (A3H, BBATHE ¢ OOPATHEIM 3HAKOM, — SHTpOIME*¥).

Mu mOKa3aldW TaK:ke, 9TO CpefHMi KBagpar (UIIOKTyan®u e,
T. €. OTKIOHeHH#t MHAVBUAYAIBHHIX 3HAYeHUH OT CPEIHETO, MMECT,
BOOGIe TOBOpA, TOT sKe NOPANOK BeJWYAHH, 9T0 W O00paTHasd
BeamumHA uYRCIAa cTemeHeit cBOOOMH, H, CJIENOBATENbHO, KOTAA

*) CM.B ol tzmann, Sitzber.d. Wien. Acad., Bd. LXIII, S.418 (1871).
**) Cwm. raasy 1V, crp. 53—54.
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YMCA0 CTeleHeil CBOOONEI 0YeHb BEJIWKO, WHAMBU[YaldbHHE B3HA-
4eHNsA He OTIMYUMbL JJIA Yel0BeYeCKOTO HAOIIOfeHNs OT CpejHHX
3Hauenmit *). B oToM ciydae QUIOKTyammm 7 Takme IIPAKTH~
yeckH HeomyTuMH. To ke camoe CHpaBeINBO OTHOCHTEILHO
QumorTyannit BremHHX cuax A,, A,, ..., HOCKOIBKY 3TH IIOCIEJ-
Hue ABJIAIOTCA Pe3yIbTaToM (IIOKTyanmil SHEpPrum, TaK 4TO0 KOTHAA
OTH CHJIBI CYIIECTBEHHO OIpeJeJeHH DHEPIueil 1 BHEIIHUME KOOP-
JUHATAMM K YACIO CTENEHeHl CBOGOJEI OYeHb BENHKO, (UIIOKTyaLuu
WX HEeOULyTHMEIL.

MaremaTnaeckue OIepanuu, IIOCPEACTBOM KOTOPHX KOHEYHOC

ypaBHeHUe MERLYy €, M B a,, 4,, ... BEIBOAUATCA N3 YpPaBHEHNA,
OIIpeJieTAIONIeT0 dHePTHIO € CHCTEMBl 9epPe3 MMIYIBCH P,,. .., P,
11 KOOpAWMHATEI, KaK BHYTpeHHWe ¢,, ..., qJ,, TakK U BHEIDHUue
a,, a,, ..., YRasHBAIOTCA ypaBHEHMEM:
4 BCE e
) e .
e "= S . g e “dq,...dgdp,...dp,, (484)
$aswr
rue —
$=06n+e.

Msl DOKa3aiM TaK:KE, YTO KOTAA CHCTEMBI PAa3IHYHEIX amcaMmo-
Jeil IPUBOJATCA B YCJIOBUA, aHAJOIMYHEIE TEINIOBOMY KOHTaKTY,
pesyabTaTOM B CpeAHeM ABJIASTCA Iepefada SHepruy 0T aHCAMOAA
¢ GoapmMM MORYJeM K aHcaMO:ai0 ¢ MeHLmmM *¥) i1 9TO B cayuae
paBHBEIX MOAYJell MBI IOJIyYaeM COCTOAHHE CTATHCTHYECKGIO PaB-
HOBeCHA B OTHOIIGHUH pAacIpefieieHus dHepTum *+%),

Mu mokasany TaKie IPeIo:KCHNS, aHAJOTHUHEIE TCPMOU~
HaMUYeCKHM TeopeMaM o nukiae KapHo ****) mam o TeHmeHumn
SHTPOINM K BO3pacTaHmio **¥¥¥)  p ocobeHHOCTH, KOTJa Teia
pasauyHON TeMOepaTypel HPHUBOJATCA B KOHTAKT FHHH¥¥)

Takxum 006pasoM, M TOYHO OIpPEHEJININ BEJWYNUHEI U CTPOTO
AOKa3aJau| IIpefao;eHnsi, KOTOPhe UMEIOT CUJIYy I a0boro yncia
cTenieHeil cBOOGONBI 1 KOTOpHE IPM UpesBHIYAiiHO OOJNBIIOM YmCIIe 7
cremeHelt cBoOOABI OyAYT IIPEJCTABIATHCHA YEJNOBEYECHOMY BOC-
NpPUATAI0 OJMHAKOBEIMU C BEJIWUMHAMU U IPeNIOKeHUAMU BMIIU-
pHYecKOil TepMOAMHAMUKH, »

OpHako, OueBNAHO, YTO MOTYT CYHECTBOBATh PasiImdHBle:
BeJMYNHEI,  ONpPEJENEHHbE [iA . KOHEUYHHIX 3BHauUeHU#
0 IpubimKanmuecs K OQHOMY M TOMY 3 Ke Iipejieay mnpu Oes-
rPAaHAYHOM BO3PACTAHHMU 72, U PA3JINYHHE NpPEJSIOKCHNA, OTHO-

*) Cm, raasy VII, cTp. 79—82.
*k) Cm. raaBy XI1I, crp. 159.
**x) Cm. raasy IV, crp. 44—47.
**x%) Cum. raaBy XIII, crp. 161—162.
**xx%) Cm. raaBy XII, crp. 445—151.
¥k xk*%) Cm. raasy X111, crp. 160.
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cAlMecad K KOHEYHLIM 3HAYEHHAM 1 U Npuiamammueca K OQHOoM
u TOlf e IpefenbHON gopme AN = co. ClrenoBaTeabHO, MOTYT
CYWIeCTBOBATh W CYWECTBYIOT M JIpyTHe BEJIMYHHH, KOTOpHe
Morau OBl IpeTeHJOBaTh HA TO, 4TOOH OHTb paccMaTpuBaeMBIMH
B KadeCTBE TCMIEPATYpPH W DHTPOIMM JJIA CHCTEM ¢ KOHEYHHM
4YHMCIOM CTelleHell CBOGOJEI.

PaccMOTpeHHRE HAaMH ONpefielieHUs M IPeUIOMeHUs OTHG-
CATcA, TIABHHIM 00pas3oM, K aHcaMOmio cucTeM, KOTOpPH#E Mol
Ha3Bajal KAHOHWYECKMM. OTOT IOCHEJHU MOMeT IIOKA3aThCA
MeHee eCTECTBeHHHIM M IIPOCTHIM IIOHATHEM, YeM TO, YTO Mbl
Ha3BaJ MAKDPOKAHOHMYCCKUM AaHCcaMOJeM cucTeM, B KOTOPOM
BCe CHCTeMH 00Iafai0oT ORWHAKOBOM »Heprueifi m KOTOpHIt BO
MHOTHX CJIy4asAX IpeAcTaBlIder cobofl MOIPOCTY 6pemennol am-
cambap, uam ancaMOab ¢as, dYepes KOTOPHIC IPOXOAMT OTAENb-
Hafg CUCTEMA C TedeHHMeM BpeMeHH.

IosToMy mpegcTaBiAeTCA jKelaTeJbHHIM HAMTH ONpejereHus
W TpeTOsKeHHs, OTHOCAMUECA K 3JTEM MHUKPOKAHOHIYECKHM
ancaMOIAM W COCTBETCTBYIOUIWE ONBITHHIM [[AHHEIM TepMOJMHA-
murn. Jnddepennnansuoe ypasaenue (418)

d:=c-<Vd log V— A4, eda, — 4, da,—...,  (485)

JOKa3aHHOEe B IJIaBse Xn OTHOCHHJ,QQOH K MHKDPOKaHOHNYECHOMY

ailcaMdJaio, rie AII‘3 oGo3HavaeT cpefHee sHadeHme A; B I0OJ0G-
HOM aHcaMO0Je, COOTBETCTBYET B TOYHOCTH TePMOAMHAMAIECKOMY
YpaBHEHIIO, ecjN OTBICYLCA OT 3HAKA ycCpeAHeHNs, IPUMeHeHHOTo
K BHemHmM cmiaM. Ho Tak Kak oTé cuabl He ABIAKTCA IOJI-
HOCTBIO OIpeJeJeHHHIMI 9Heprueli W BHENIHIMHU KOOPAUHATAMI,
1IpAMCHeHMe CPEJHUX 3HAYEHMH BIIOJHE COOTBETCTBYET IIpeiMery
M [j@aeT HAMIYYMMHA cIocod IOMy4eHHA COBEPINEHHO OIpefelieH-
HHIX BeJNYMH. JTUA CpefHue, OyAydW B3ATHIMH [JA MUKPOKAHO-
HHUYCCKOTO ancaM0bisA, MOryT IpeficTaBiAThCA ¢ HEKOTOPHX TOYEK
3peHuA §oJie¢ IPOCTHIMI M €CTeCTBeHHEHIMH IOHATHAMN, HeKeaH
cpejume, OTHOCAMUECH K KaHOHHWYeCKoMy aHcambmio. Bomee Toro,
AHepPTrus U FeJHYMHA, COOTBETCTBYIOMIME DHTPOIIN, He UMEIOT 3HARA
yCpejHeHNA B DTOM YDaBHEHHH.

Beanuuna, KOTOpad B 9TOM ypPaBHEHUHM COOTBETCTBYET 3HTPO-
1y, ects log V, tme V ompefiexnsercs, kak (asoBbiit 00BeM,
B KOTOPOM BHEDPTus MeHbUIe HeKOTOPOTO I'PAaHWYHOTO 3HAYEHUA &.
3ra BelIHYMHA, ROHEYHO, IpPEACTaBiIdeT coboit Oojee IPOCTOEL
HOHATHE, HE/KEMH CPelec IO KaHOHMYCCKOMY aHcaMOdI0 3HAYe-
Hpe uorasaTeda BeposatHoctnm (asel. log V uMeer To CBOHCTBO,
©TO KOT2a OH IIOCTOSHCH,

de= —4,\da,— A, da, + . ., (486)
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4T0 HAXOAMTCA B OJM3KOM COOTBETCTBMH C TeM TepPMOAAHAMH~
YeCKHM CBOHCTBOM 9HTPOOHMH, 9YTO KOrja OHA IOCTOSHHA

de= — A da,— A,da, 4. .. (487)

Benmumaoit, cooTseTcTByIOmME# TeMIepaType B 9TOM ypaBHEHWH,
ds

ABIsieTcA e~ %Y mum g7 * B ramomuueckoM aHcaMGie cpejHee

3HAYEHMEe HTON BEIPIMHH DAaBHO MOAYII0, KAK ®TO OHuI0 IOKAa-
3aHO pasIMYHEIME MeTofiamm B ruaBax IX m X,

- B raase X OHJIO TaKsKe IOKA33HO, 4TO €CJH CHCTEMEH Mnnpo-
KAHOHMIECKOTO AHCAMBIIA COCTOAT Ha TacTelk o OTAeIBHEME DHED-
THAMEA, cpefHee 3HadeHme e-?V nuaa Kawo#i-ambo wacTm paBHO
ee cpegHeMY 3HAUYeHMIO Jud Jo6oif APyro# 4acTd MIM 3HAYCHHIO
TOTO K€ BHaskeHHd, obmemy axusa Bcero aHcambaa. Sto coorser-
CTByeT B TEODHH Temia TeOopeMe, COTJIACHO KOTOPOi B ciaydae
TENJIOBOTO PAaBHOBECHA TEMIOEPATYDH dacTelf Teja pPaBHH JAPYT
APYry ¥ TeMmmeparype Bcero Teda B neaoM. Ilockonnky Heabss
npejnoJaraTh, 4YTO SHEPrHm dacTeil Teja ocTawTcA abCOMOTHO
OOCTOAHHHMH, Aa€ B TOM CJIy4ae, KOI'AA 9TO HMEET MECTO IO
OTHOIIEHMIO KO BCEMY TejJy B NEJOM, OYeBUAHO, U4TO €CJH MH
6yneM paccMaTpHBATEL TeMOePAaTypPy KAk (YHKIMIO dHeprumm, TO
AJIA NOJYdYeHHUA COBEDPIIEeHHO OmpefieIeHHOTO 3HA4EHHsA, COOTBET-
CTBYIOIIEr0 IOHATHIO TeMmepaTypH, HE00XOWMO NPHAMEHUTH
ycpepHeHHe, MJIH HAXO;KfeHNWe BEPOATHHIX 3HAYEHWMiA, WAIW Ka-
KOif-mb0 APYyToit cTATHCTHIECKNUH NpOMEecC K OTAEAHEM YaCTAM.

B 5TOM OTHOmMEHNH NOCTONHO YNOMHHAHHA, YTO cpPefHEe Kak
[0 MUKDOKQHOHMYECKOMY, TaK M II0 KAHOHHYECKOMY aHcam0io
BHAYEHNEe KWHETWYECKOH 9HHEPruM, pasjieleHHOE HA IOJOBUHY
4mcjia cremeHeit cBobomsl, paBHO e-*V, mam cpepHeMy 3Hade-
HHOIO STOTO BHPAKEHHs, M YTO 9TO MCTHHHO HE TOJHKO IO OTHO-
IMEHMWI0 KO Bceil cmcTeme, pacmpefieieHHO MHKDOKAHOHMYECKH
WM KAHOHHMYECKN, HO TaK:ke AafA JNP00H ee wacTH, HECMOTPS
Ha TO, 9TO COOTBETCTBYIOmMAs TEOPeMa O TemmepaType ejsa Jm
IPEHAAJERUT OSMONPHUYECKOX TEPMOAMHAMUKE, IOCKOJIBKY HR
(BHYTpDeHHAA) KNHETHYECKAs PHEPTHA TEJa, HA UMCIIO €ro cTeme-
neHeit ¢cBOOOAE cpasy He ABIAITCH Henocpenc'rnenno ROCTYIHBI-
MHA HameMy BOCOPHATHIO, M MH BCTDEYaeMCs ¢ cepbesHeAmmMm
SaTPYAHEHUAMH OPH DONHTKE NPUMEHATH STy TEOpPeMYy K Teopnm
rasoB, 33 MCHJIIOYEHHEM NPOCTEMINero CIyJad— AMEHHO, Caydas
rasoB, M3BECTHHX KAaK OAHOATOMHEE,

Opmaro, cooreTcTBHEe Me:xny e~ %V miam d_l%i;_v 7 TeMmepa-

Typoﬁ—HeGOBepmeﬂﬂoe. Ecam paBe ©B0AMpOBaHHEE CHCTEMER
UMeIT TaKWe 9HEePIruu, 9TO
de, __  ds
dlogV, dlogV,’
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u obe cHCTeMH KOMOMHHEPYIOTCS B TPETBIO CHCTEMY C SHeprmei
e,= 2, &,
T0 MBI, BoOOmE roeops, He OyheM UMeTh
deg  _ dey  _ deg
. dlogV,, dlogV, dlog V,’
®akr 9TOro TpeboBajsa OH aHajorusa ¢ TemMmepatypo#. B camom
fese, Mbl BUEJIW, UYTO

dsy -

deys _ dgy _
s13 — d log Vg

dlogV,, dlogV,

e BTOpO#l m TpeTwii WICHH YPABHEHMA 03HAYAIOT CPENHHE 3HA-
geHMA WO aHcaMOGao, B KOTOPOM KOMOMHIDOBAaHHAA CHCTEMA
MIKPOKAaHOHMYECKH pacupefeneHa mo dasam. [omycrmm, urto aBe
HavuaJdbHHE CHCTEMH TOKJECTBEHHH IO cBoeit mpupope. Torma

)
€12

§E =8 =8 Ln= eqLu'
PaccmMaTpuBaemMoe ypaBHeHHe TpeGyeT, 4TOOE
de, ——d;_l_
dlogV, dlogV,
T. €, 9TO0H MBI HOJYYHJIN O[MHAKOBHII pe3yJabTaT HE3aBHCAMO
ompejielieHHOe IS cpen;

’
19

1
M H —_—
ot Toro, Gepem JM MH 3HAUYEHHE - Tog 7y’

de
Hero 3HaUCHUA ¢, IO aHCAMOIIIO, WM e CPejiHee 3HAICHMe d_k)_gtV'
1

d
Jro Oyger uMeTh MeCTO B ciydae, KOIJa leZ’V— ABASETCA JIHA-
. :

Helmoit Qynrumeit e,. OueBmgmo, uTo aTO0 He ecTb Hambomee
obmuit cuydait. CaenoBaTelbHO, paccMaTpmBaeMoe ypaBHEHHE He
Mosker OHTH BepHHM B o0meM caydae. Ono, ommako, cmpaBef-
IMBO B HEKOTOPHX OYEHb BAKHHX YACTHHX CIydasdXx, HAMPHMED,
KOTJa oHeprus ABIAeTCA KBafipaTUIHOX (yHKumed p =w ¢ maM
Toabko p*). Ecam ypaBHeEme DpHMeHHMO, TO CIydail aHAJOrHICH
TEPMOAMHAMUYECKOMY CIYy4Yalo TeJ, yAeAbHAs TEINI0eMKOCTh KOTO-
PHX IIOCTOAHHA IPH IOCTOAHHOM o0BeMe.

Ipyro#t BeawuWHOH, TEeCHO CBA3AHHOH ¢ TeMIepaTypoi,

d
ABJIACTCH F: . B rmaBe IX 6mi0 mOKasaHo, 4TO €CaAHm N > 2, TO

d 1
cpefHee 3HaUYeHHE «T: IO KAHOHMIECKOMY aHCAMOMI PaBHO -, W

*) DroT MOCHeRHHUH CILyyat ABIAETCA BAMHKM 0Jarofaps ero CBAsH C Teo-
pHeil ra3oB, XOTH, CTPOro FOBOPA, €ro CieAyeT PACCMATPHBATH KAK HEKOTO-
Dl mpefien BOBMOMKHEIX CIIYUaeB, a He KAk CiIydal, BOSMOMHHI cam mo ceGe,
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9uTQ Ham’)onee 4YacCTO BCTpedalomieecsa 3HaYEeHUe 9HEepPrmm B aHcaM-

d 1
6ae — 3TO TO, INA KOTOPOro a—f =+ Iepsoe m3 orux cBoilcTs
<

- de
MOZHO CPaBHATH €O CBOWCTBOM BeNMUMHBL ——— = Tog 7+ KOTOpas, Kak

MEI BHJIe1M, UMeeT B KAHOHMIeCKOM aHcaMOxe cpejHée spauenue O,
0e3 OrpaHMYCHMA B OTHOIIEHMH YMCJIA CTEIeHeHd CBOGOMHL.

Touno Tar e oI MUKPOKAaHOHWYECKHMX aHcamoOieil a4

L ds
uMeeT cBoiicTBa, TMOMOOHEE YHOOMAHYTHM JUIA TTog V- Tarum 06-

pasoM, ecaum CHCTeMa, MHUKPOKAHOHMYECKM PpacIpefielieHHAsd IIO
dazam, cocTonT M3 ABYX dacTelf, co cBoeif aHeprueit, m Goiee dem

» d

C ABYMA CTEICHAMH CBOOOAN KasKkAas, TO CPejiHMe 3HAYEHUA d—f
nas obemx wuacteit amcamGuia. panﬁm Apyr ApPYTY M paBHH 3Ha-
YPHHMIO TOTO Ke BHIpAMKeHUA JUIA Bcero aHcaMGaa. B Hammx

OOBIYHHIX 0003HAYECHNAX
dp | _ 4%
dsl 7Y d32

ecniu n, >2 m n,> 2.
dra aHajormg ¢ TeMIepaTypoi xapau'repnaye'rcﬁ Toll ke

-3
HeHOJIHOTOﬁ, YTO W OTMEUYeHHaAdA HaMm| JJIA legV; ﬂMeHHO ecynl
ABS CHCTEMHl UMEIOT TAaKHe DHEPTHWH 2, M &, 9UTO
-
a9 _ 49
ds,  dsp’

¥ OHI KOMOMHUPYIOTCA B TPETHIO CHCTEMY C DHeprueif
12 =28+ 32y

TO MBI, BOOOIe '0OBOPsA, He uMeeM

Tak, ecam sHeprus ABIAETCA KBafipaTHuHol QyHKIMEH p 1 g, TO*)
dyy _ m—1  dy_ ma—t

= = ,

% g 1 ds &,
dg,y _Nyp—1_ ny+n,—1
JLAAL S = s
asys 812 &t e

*) CM. mpumevaHue Ha cTp. 98. MH npuHAJKM 37ech HauMeHblIee 3Ha-
yeHyle PHEPTUM, COBMECTHMOE CO BHAUEHMFAMH BHEIIHHX KOODMHAT, PaBHBIM
HYJI0, a He ¢&;, 4TO, OYEBUIHO, MOMYCTHMO, €CJlH BHeNIHNEe KOOPANHATEY
OpeanosIaraloTCA HeM3MEeHHBIMH. ,
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e n,, N, nN,-—4ucia cTeleHeit CBOOOMBI OTHAENBHHX W KOMOM-
HupoBanHON cmcrem. Ho

dyy _dpa_ mtne—2

dey  ds, &1+22
Ecan sseprua ABaseTcA KBaApPaTW4HON (yHKOMEH TOABKO p, 'TO
BCE OCTAHETCA TIONpPEeKHEMY, 38 HCKIKYeHHEM TOrO, 4TO MH OyAeM
mMETH - Iy, % n,, —;-
CAy9aAx AHAJOTHA MemAy #sgv n TeMmeparypoit GyAeT mOMHOI,
Kar yme OHao oTMeueHo Beme. Mu OydeM nMerts

n n,, BMECTO N, N, II,,. B 9TAX YaCTHHX

12

_dam _ & dn 3
dlogV, n,’ dlogV, n,;’
dvlg _ €12 . dQl _ d€2

dlog Vs n,, dlogV, dlogV,’

€CJn SHeprma ABIACTCH KBaApaTudyHol QyHKIuei p u ¢, u moxob-

HEle K€ ypaBHEHHA C Ny, - Ny, BMECTO N, Ny, N, ,, €CIAH

2 M gl g
HeprusA ABIAeTCA KBafApaTnuHOM (PyHKOuMeill TOIBKO p.
do

Boaee xaparrepHnMEH [is E;— ABIAITCA CBolicTBA, OTHOCHA-
mueca K Ham0osee BEePOATHHIM 3HAYEHHAM osHeprmu. Ecam ca-
cTeMa, CofepsKamjad [iBe 4acTH ¢ OTHeJbHHEIMA 9HepruaMm u Goiee
4eM ¢ [ABYMS CTeIEHAME cBOOOAH KasKAas, MUK POKaHOHAYECKE
pacupeneneHa no ¢asam, Hanboiee BeposATHOE pasfedeHme dHEp-
TPH HA 9aCTH B CHCTeMe, IIPOM3BOJNBHO BEIOPAHHOM M3 axcambas,
YAOBJETBOPAET YpPaBHEHHIO

dg, _ dg, 488

df—.l dsz ’ ( )
KOTOpOe COOTBETCTBYET TePMOAMHAaMUYeCKoill Teopeme, COIJIacHO
KOTOpOil pacmpefielleHne 9HCPIAN MEKAY 4YaCTAMH CHCTEMH B CIy-
Yyae TeImIOBOI'0 PAaBHOBECHUA TaKOBO, 4TO TeMIepaTypH qacTeit
PaBHHL APYT APYry.

Jdasg MAokasarembcTBa 3TOM TEeOpeMHl MEI 3aMeTHM, 4YTO Ta
mousa oOmero umcaa tucteM, AAA KOTOPOH sHEeprud onHoﬁ us
gacTell CHCTeMBI &, JICHKHT MCAKLY TpaHuUIaMH e, | e , BHpa-
JKaercd B BUAE

”
1

e i S e¥it?s dz,,

’
eII

rje mepeMeHHHE CBA33HH YpaBHCHHEM

€

e, +ze,=const. =z,

™~
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Haubonpmee sHaueHWMe 5TOr0 BHpAMKEHAA IIA IOCTOSHHOM,
GeCKROHeYHO MaJIOfi BEeJMYIUHH PA3HOCTH €, — €, OIpefesder 3HA-
9eHne e,, KOTOPOG MEI MOKEM HAa3BaTh ee Hambolee BepOATHHIM
sragenmeM. OHo 3aBHcAT OT HaMGOIBIEro BO3MOMSHOT'O 3HAYCHNAA
P+ .. amee, ecnm n;, >2 1 ny, > 2, MH HOIYIAM @, = — OO
IVl HAMMEHBOIETO BO3MOMKHOTO 3HAVeHHEA &, H @, = — cO JJjIfA
HAMMEHbIET0 BO3MOKHOTO 3HAYeHMA e,. Memny sTumm mpefe-
aamMe @, m ¢, GyAyT KoOHE4YHH W HempepsBHH. Iloatomy ¢, - ¢,
OyneT mMeTh MAKCHMYyM, yAOBJIETBOPABINuA ypasrenmio (488).

Ho ecan n, <2 num n,<2, To%‘:—‘ win Z—Z—’ MOryT OHTH OT-
PUNATEAbHEIMA WIHM PAaBHHIMEA HYIIIO IIlJIH Bcexzsnaqeunﬁ e, WM
€, W ellBa JIM MOr'yT OHTH paccMaTpaBaeMH Kak oGaagamoiae
CBOMCTBAMH, aHAJOTMIHEIME TEMIEpaType.

Cnegyer Taxime samMeTHTh, 9YTO €CJIA CHCTEMA, MUKPOKAHOHMU-
9eCKm pachpefieseHHad mo asaM, uMeeT TPW 4ACTH C OTHAENb-
HEIME SHEPruAME 1 Gojiee UeM ¢ JByMA CTSEHSIMHM CBOOOJBI Hask-
RadA, To Hambosee BepoATHOE pasfeseHdHe DHEPTAM MEEAY OTHMA
9acTAMHA YROBIETBOPAET YpABHEHMIO

WunmMn croBamm, 910 ypaBHeHme RaeT HamGolee BepOATHHI psf
sHaveHmi ¢,, e, m ;. OfgHArRO, OHO He jaeT Hamboiee BepOAT-
HHIX 3HadYeHAll e, miam e, manm e,. Taxum oGpasoM, eciam sHEpPIrU:
ABIATCA KBAaAPAaTHIHHIMA (YHROUAMA p u ¢, TO Hamboxee Be-
POATHOE pasfesieHHe HHEPIUH JAETCA YpaBHEHHEM

n-1_n,—1 n—1

€ €2 g3
Ho nmamGomee BeposaTHOe 3HaueHME &, AETCH BHIPAMKEHHOM

n—1_ ny+ny;—1
8y gy €3

’

TOTAa KaK IpelHAyinue ypaBHeHUA RA0T

n,—1 ny+4n,—2
hand .

= €q - &3

OTH pa3IWuMA MCYe3AI0T JIA BechbMa OONBIIMX 3HAYEHHH 7,
n,, n,. [lna Hefombmux 3HAYeHWH STUX umcesa oHM BaKHH. Ilo-
HoOHEIe (aKTH, HOBAAUMOMY, YKA3EHBAIOT, YT0 PACCMOTPEHNUE “HAN-
Gomee BepOATHOTO pasfleleHus OHEPIHH MeAy YaCTAME CHCTEMHI
He NPeROCTABIACT YAOOHOTO OCHOBAHMA JIA M3Y4eHHs TepPMOTM-
HAMI49eCKUX AHAJOrHWil B caydae CHCTEM C HeGOJBIIAM 9HCIOM
cremeHell ¢BOGOAR. Tor parT, 4TO ompeResleHHOe HOJpasfleseHme
3Heprua fABJAAeTCA Hauwbolee BeDOATHHIM, BO BCAKOM cJjydae He
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EMeeT 0C000T0 (JMBMYCCKOTrO0 B3HAYCHHSA, €CAW TOJIBKO aHCAMOab
BO3MOKHHIX TOflpasflelleHNH He CUPYNOMPOBAH HACTOJBKO KOM-
OaKTHO, 4T0 Hamboiee BepOATHOE IOMpPA3JeJeHHe BIOIHE MOMKET
Npe/icTaBIATh Bech aHcaMOnb. B ofmeM caydae sTO mMeeT MecCTO
¢ Oo4YeHb GoxbmuM HpuOIMKEHNeM, KOT[A 7 YPe3BHYANHO BEJHMKO.
JT0 COBEpIIEHHO He NMeeT MecTa, KOI'la 1 MaAJo.

de

Ecau MBl paccMaTpuBaeM —-, Kak COQTBETCTBYIOUIyl0 0Gpar-

HOH BeamdWHE TeMICpaTypH, WIH, APYrAMH@A CJI0BaMH, Rak

ds
dy ’
COOTBETCTBYIUIIYI0 TeMIeparype, TO ¢ OyAeT COOTBETCTBOBATH
av

srTponmn. Ilociennas Ouaa ompefleeHa Kak logm . B pac-
CYKEeHHAX, HA KOTOPHX OCHOBAHO ee OmpefleleHRe, OHA IOVTOMY

d
BecbMa mopoGHa log V. MH BuAemnm, uTO ———r—

dlog vV
K sHaueHmiO 1, KOTla 7 OYeHH BeamKO *).
Urobu o6pasoBaTh 1o 06pasnmy TepMOAMHAMHYECKOIO ypas-

ds
venuda (482) nuddepennmansroe ypaBHeHHe, B KOTOPOM T saii-
MeT MeCTO TeMOEepaTypsH M ¢ —MeCTO OHTPONHMM, MBI MOMKEM

HamnucaThb

ds= . ) +(da,>q>a 1+<da2,“a2+"' (489)

d?—-‘*’d-+ ' da +d“’ da,+ . (490)

npnﬁJI U aeTCH

nin

B mociefHeM ypaBHEHMH, B TOYHOCTH COOTBETCTBYIOEM ypaB-
Hemio (482), paspemeHHOMY OTHOCHTEIBHO dv, Msl BHJEIH, UTO
1

CpepiHne 3HAYCHA IPOUBBOHEIX B KAHOHUIECKOM ancambire paBHE -
A, A ds

A cpefHEM 79—1’ @2 , «. . %), Mu Bmaenm Tammke, dTO rr
(mm q’) mMeeT ¢BS3b ¢ Hanbolee Be pOATHEIMA 3HAYeHAAMN dHE P-

ds
ro;m B 9aCTAX MNKPOKAHOHMYecKoro amcambaa. Uro da)
1

d= : N
( d_a ) y oo UMEIOT a0 HeROTOpOﬁ cTelleH!n aHAJOTUuYHBIE CBOU-
2

CTBA, MOKHO IIOKAa3aTh CIENYINAM 00pasoM.

B ¢usngeckoM ommTe AiIA MIMepeHUA KaKo#-1mbo CUIH MBI
ypaBHOBEIIMBAaeM ee Npyroi cmiaoit. Kcam MH cmpocuM, Kakas
cula, CTpPeMAINAadcsa YBeIMYATh WMIM YMEHBHINTh d,, yPaBHOBe-
cuzma OH [eiicTBHe cuCTeM, TO MH HaiijeM, uTO TaKad CHJIa JOIKHA

*) Cm. raaBy X, crp. 1283—124.
*#) CM. IJaBy I‘( ypasHeHua (321), (327).
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U3MEHSATBCA BMECTE C PpAa3IHYHRIME cucreMaMu, Ho Mer MoskeMm
TAKMe CIPOCUTH, KAKOBa OIpefleieHHAA CWIA, KOTOpad OH cfie-
Jajia J[aHHOE 3HaueHue ¢, Haudoiee BEPOATHHIM, M MH liaii-

ds
JieM, 4TO IIPH HEKOTOPHX YCJIOBMAX a«) MPeJICTABIAeT TARYIO
cHIy. :
Uro0sl cuemaTh 3ajauy OLpeeTCHHOI, PACCMOTPHM CHCTEMY,
COCTOAIY0 W3 IepBOHAYAJIBHONI CHCTEMbI, BMecTe ¢ npyroﬁ cn-
cTeMoit, WMelomell KOOPAMHATH @,, @,, ... m cuabl A;, A;, ...,
CTpeMAI(AECH YBEIUYNTh BSTH KOOPAMHATHI. ITH ('mm nooanmx-
oTea K cmnaMm A, A,, ..., NEHCTBYIOIEM CO CTOPOHEI nepBoHa-
‘IaJ[bHOH CUCTEMBl, U MOTYT OBITh BHIBeJICHH U3 CHIOBON (PYHK-
LUK — €4 1I0CPEJCTBOM VpaBHEHMI
03, 7254
’ 2 ’ q
Al——--“aal, 44_2— {9‘{]2...
Jlug pHeprum Beell CHCTEMBI MBI MOYKEM HAIUCATH

9

’ 1
E= s—i—sq-{——‘;m -{-—An (S S

a ang (asoBoro ofbeMa BeeH CHCTeMBl BHYTDH JIOOMX TpaHBl

S S dp, ... dg,da, m, dc.z1 da,m, dvc.z2 .,
min
S e K e%d= da, m, da, da, m,da, . ..

o

win, HakKoHeN,

0 . .
S‘. .. S e"dE daym, da, da,my,da, . ..,

nockoabRy dz = dE, woraa a,, a,, a,, d,, ..., nocroguusl. Ecin

rpaHMIBl 33janbl BHpawrenusMu F u K4 dE, o, u a,+da,,

a; n a,+da,..., TO HHTeTpa;I CBOJAUTCH I

@ 7, s .

e*dE da,m da,da,m,da, . ..
3HaveHnsa a,, a,, @y, @y, ---, UPHAALNE DHTOMY BBIPAKEHUIO
MAKCHMAIBHOC 3SHAUeHNe IpU HOCTOAHNHBIX 3HAUCHUAX OHEPTUn
nosHoit cucremst u Anddepesyuaios dE, da;, da,, ..., MOH\HO

Ha3BATh Hamudoxee Be pOATHBIMA 3HaveHmAMN a,, [l-l,‘(lz, (la, e
B chaM(’me, B KOTOpPOM HOJHAA crucreMa pacnpeneneﬁa MUK POKA-
HOHNAYECKU, I_LJIH onpegeJIeHnA 3TUX 3HAUYeHU! mMeeM

det =0,
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“TOrja Kak

d(e—{-e;—i— 12 ml(;’f-|— 3 l)lzt;;-‘- ...):0.

Unaue
dp =0,
TOr[[a Kak
>d+<21’j/ a,— Alda, 4+ ... + ma,da, + ... = 0.
Dro Tpebyer, urosu
a.1=0y [.Zg=0,.-.’

d~4 ’
(dal)g,, A“ Jd.>¢.(l:A2 wr. II‘

‘Orcofla BUAHO, 9TO A J00BX 3aJaHHBIX 3HaveHnit [, a, a

d g 2y 0o
da°> ; d; ) , »++ TpPEJCTABJIAIT CHIH (B 06001ue1{HOM
1 2

CMEICIIE), © I'\'OTOpI)I‘\IH AOMKHBI OBIH OBl  HEeiiCTBOBATH BHEIIHUO
‘TNA WA TOTO; 4YTOOBI 9TH BHAYEHUA @,, d,, ... ORA3AIUCH HAW-
Oomee BEpPOATHBHIMM IIPH YKa3aHHBIX ycmnrm\* Korpa pasanuus
MEHJYy BHEIIHUMHM CUJI3MH, ¢ KGTODHIMH JIeHCTBYIOT Pa3JIHYHEIE
dz
CHCTEMBI, HE3HAYMTENBHEl, TO — ET) , «+ .« IPEACTABIAIT DTH
. 1 y .

CHJIHL.

Msl HaxXoABM HAMOOIee IIOJAHOE COOTBETCTBHE ¢ BEIHUMHAMU

'Tepwonnﬂanmqecrcoro ypaBHenud (482), KoHewuno, B BeJUUAHAX
, 0, , Al, A4, ... , @, Q,, ..., OTHOCAUNXCA K KaHOHIIYCCKOMY

dHOaMDJIIO. Opuakxo, camo no cebe IOHATHE KAHOHUYECKOTO AH-

caMOIA MOKET ITOKA3aThCA HECKOABKO MCKYCCTBCHHBIM M e{Ba JIu

COOTBGTCTBYIOU[MM  E€CTECTBCHHOMY  I3JIOGHCHUIIO  IIpeMeTa;  a

‘BeJIWYNHEL ‘
ds

> dlog V'’

dz
g, ;i <d111> , Ay, Aoy ovn,

'HOTOpbHIe TECHO CBfI3AHBL C aHCAMOIAMH IIOCTOSHHOI DHeprim I
€O cpelHIMY M HauboJee BepOSTHBIMI B3HAYEHUAMM B TAKHX
aHcaMOIAX B OOJNBIMMHCTBO KOTODHIX OHpefensercsa Oe30THOCH-
TEIBHO K KAKOMY-TH00 uacTHOMY aHcam0:110, MOTYT IIOKA33ThCH
1an00Jee €CTECTBEHHBIMH AaHAJIOTaMIl TePMOIMHAMHYECKHX BC-
JMYUH.

B orHOmeHUM ccTecTBEHHOCTH MOHCKOB aHATIOTHIL ¢ TepMo-
JUHAMAYE CKAM II0OBEICHUEM Te.1 B KAHOHMUCCKUX I MUKPOKAHO-

e logV, A/, ...a, a,, ...

uian
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HNYeCKMX aHCAMOJfAX CHCTEM MHOrOE 3aBUCHT OT TOro, KAK MEE
mofo#iileM K npeaMeTy, a B ocoGeHHOCTH OT TOro, Oymem Jam
MH DaccCMATPHBATH SHEPIAK MJIU TEMIEPaTyDPy KAk He3aBUCHUMOE
nepeMeHHOe.

BecbMa ecTecTBEHHO IPUHATH 38 HE3ABHCUMYIO IIepeMeHHYIO
CKODee DHEPrHIi0, 4eM TeMIeDPaTyPy, HOCKOIbKY OOHYHASA MEeXAHH-
Ka JaeT HaM BIOJHE OmpefelieHHOe IOHATHE SHEPIUH, B TO BpeMs
Kax njed 9Yero-ro, OTHOCAMErocs K MEeXaHMYeCKOll cucTeMe M
COOTBETCTBYOIIEr0 TeMIeparype, MPeAcTaBisgeT co0o# IMIIL He-
fICHO ompejeJieHHoe npexcrasiaenne. Ho ecam cocTosHMe crcTeME
3aJ|aHO ee DHeprueil I BHENIHWMN KOODAWHATAMM, TO OHO ompe-
[eJIeHO JIAMB HEOJHO, XOTs ero YacTAYHoe ompefiejieHue, B mpe-
JeJaxX ero cojep:RaHWsg, COBEPHIEHHO ACHO. MEUKDOKaHOHHYEC KM
pacnpefeseHHH ¢asoBmit aHCAMOJb ¢ 3aMAHHHIME 3HAYCHHUAME:
9HEDPIruM ¥ EHEITHUX KOODPAMHAT OyAer Jydume MPEACTaBIATE HECO-
BEPIIEHHO ONMPeJeeHHYI0 CUCTeMY, 4eM J000il Apyroii aHcaMOin
aan orhensHan gasa. Ecam MH mogXopuM k mpegMeTy ¢ 9TOil CTO-
POHEI, TO HAIIK TeOPEeMH OYAYT €cTeCTBEHHO OTHOCUTHCH K CPefl-
HEM 3HQUeHUAM WJId Hanbojee BEPOATHHM 3HAYEHHSAM B mOX00-
HHX aHcam0uax.

B sToM cayuae BuGop MexkAy mepeMeHHHMU ypasHeHmit (485)
nim (489) Gymer wacTMYHO ompeAesATHCA OTHOCHTEJIbHOM 3HATM-
MOCTBIO, KOTODag NPUNNCHBAETCA CPEfHEM ¥ BEPOATHHM 3HAa-
geHusam. Kasamocs 6bl, 4TO cpenHne 3HA4UEHWUs ABIAIOTCA BoOOmIe:
Hanbosee Ba;KHHMU M 9TO OHM Jerde MOARAIOTCA AHAINTHISCKUM
npeobpasoBaHEsaM. ITO cooOpasKeHNe OTAAeT MPeAmoITeHre CucTe-
Me IePEeMEHHHX, B KOTOPOii aHAJ0oroM sHTponnu Asiserca logV..
Boaee Toro, ecim ME mpuMeM B Ka4ecTBe aHAJOra SHTPONRH ¢, TO-
MH OymeM 3aTpyAHEHH He00XOMMMOCTHIO CHAEJIATH MHOTOYMCJICH-
HHE WCKIIOYeHWA JIJIA CHCTeM C OfHOM MIM JABYMA CTENeHAMR
¢BoOONEL.

C nmpyroit cTOPOHH, OnpefejieHME ¢ MOKHO CYATATH HEMHOIQ
Goaee mpocTrIM, YeM ompefesaenue log V, n ecam Ham BHOOD ompe-
TeJAeTCA HMPOCTOTOI OIpefeIeHNs AHAJIOrOB YHTPONHEM M TeMIe-
PaTypH, TO Ka3ajoch OH, 94TO mPEeHMMYIIECTBO MMeeT @-CHCTEeMA..
IIpn onpeneseEMy STUX BeJWIMH MH ONDPEfeNAad cHadamda V
U 33TeM BHIBOAWIN U3 Hero e? nyrem auddepeHIMpPOBAHMA. OTO
NPHU3eT COOTHOMEHWIO Meskay oOemmm BenmuuHamMu Hauboiee
NPOCTYI0 aHAIMTH4YecKYI0 ¢opMy. OfHAKO, KOIb CKOPO JEJIO
KACaeTcA NOHATHI, TO MOKeT OHTDH 0oJiee €CTECTBEHHO paccMarpu-
BaTh V, KAK BEIBeJlCHHOE U3 ¢? MHTErPUPOBaHEHEM. BO BCAKOM
cJIydae, e? MOMKHO OIpeneuTh He3aBUCHMO OT V W ero ompepeie-
HOEe MOKHO PaccMaTpPMBaTh, Kark 0oJsee mpocToe u He Tpebyiomee:
38/IaHAA HYJs, OT KOTOPOT0 u3Mepserca V, 4TO MHOT[A CBA3AHO
¢ BONPOCAMM JENMKATHO mpupopasi. B camom fexe, BedHdmHa ¥
MOM{eT CYWIeCTBOBATh W TOTJa, KOTJa ompejeseHne V CTAaHOBHUTCS
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JUIA OPAKTHYECKUX Nelell HMIM030DHEM GIarogaps ToMmy, 9To
-ONPEAeNANIIAL ero NAETErPAJl CTAHOBUTCHA GeCKROHEYHEIM.

Hemo 06cTOMT coBepmEHHO MHAYE, €CJIM MH CUATAEM TeMuepa-
TYPY HE3aBHCHMOH meDEeMEHHON W MOJKHH pPacCMaTpPUBATH CH-
€cTeMy, Kak 00Jafammyo ompejeseHHoi TeMnepaTypoit m ompe-
JACNeHHHMY 3HaYeHHAME BHEIDHHX KOODAZHAT. 3HECH COCTOSHEE
CHUCTEMHl TaK:Ke He OIPEe[leleH0 IOJHOCTHIO M IYydIle IIPecTaB-
~iAercA aHcambiaeM ¢as, Hemeam OpHON maxo#-HUOYAL Pasoi.
Harosa e npmpona aHcamGas, Hamaydmmm o6GpasoM mpeacTa-
BIAOIEr0 HECOBEPIIEHHO ONpPENeiIeHHOe COCTOSHME?

KHorpa Mu mexaem coobmnars Teay ompenesnenryio TeMuepary-
PY, MH IIOMEI[aéM ero B BAHHY COOTBETCTBYIOLIeil TEMIEpaTypH,
¥ KOTJIa MKl CYATAEM, 4YTO TO, 9TO MH HA3HBAEM TEIJIOBHIM PABHO-
BECHEM, yCTAHOBHIIOCH, MBI FOBODHM, UTO TEJIO AMEET TY 3Ke CaMYI0
TeMuepaTrypy, 4To U BaHHA. BoamoikHO, 4TO MH moMemaeM B BaH-
EY BTODOE TeJI0, CJyKalee [JA CPABHEHWA, KOTOPOE MH HA3H-
BAEM TePMOMETDOM, ¥ TOLJ|a ME TOBODHM, 9TO IEPBOE TEJ0, BAHHA
T TePMOMETD HMEIT BCEe OAMHAKOBYI TEMIEDaTypy.

Ho mpm Tarmx o06cTOATeNBCTBAX TeJIO, TAK K€ KAK BAHHA
¥ TEPMOMETD, Aasie €cJM BCe OHM COBEDIIEHHO M30JMPOBAHEH OT
BHEIIHAX BINAHAN (YT0 y0GHO MPEANOJOKATL B TEOPETHIECKOM
paccyxiennn), Oyner HempepHBHO M3MEHATHCA mo ase W pHep-
TAN, TAK K€ KAK ¥ B [DYIMX OTHONIEHWSX, XOTA HANIH CPEICTBA
Ha0I0IeHuA HeJOCTATOYHO TOHKW JJfA TOr0, 4TOGH OTMETHTh
39TH N3MEHEHH.

ITocmemoBaTemsHOCTS $a3, KOTOPYO mpoGeraer MOMHAS CHCTE-
Ma ¢ TeYeHNEeM BPEMEeHH, MOKET M He ONPEeAeNATHCH IOJHOCTHIO
9Heprueii, a 3aBUCETH, KPOME TOI'0, OT HA4AJLHOIL ¢dasu. B momob-
HEIX CJIy9asAX aHCAMOJIb, MONydeHHHl MEKDOKAHOHMIECKUM PAac-
npeaesgeHNeM [IOJHON CHCTEME, BRIYAMINEH TaKMe BCe BO3ZMOK-
Hble BPeMEHHbIE aHcaMOian, KOMOMHWDOBAaHHEHE B NPOHOPIAN,
IPEJCTaBIANMIENACA HauMEHee NPOM3BOJBHOM, JIydmie IpejcTa-
BJIIET BINAHNE BaHHH, HeMean Ja000# OTHENbHEIT BpeMEHHOI
agcambab. B camom peme, ormembHENI BpeMeHHOH aHcaMGib,
€CJH OH He ABJIAETCH, KPOME TOr0, MAKDOKAHOHWYIECKAM AHCAM-
Guem, mpepicTaBisier coGoif CIMIIKOM IIIOXO ONpPEJEIEHHOE IO0-
HATHE, YTOOH WM MOKHO GHIJIO MOJL3OBATHCHA B OOMHX paccy-
HACHAAX.

Paccmarpmsas Temo, nomemenHoe B BaHHY, MH 00OpaTUM Io-
BTOMY Hallle BHUMAHWe HA IOJYdYeHHHA TakuM 00pasoM MHKDO-
}aHOHMYEeCKMt aHcamGap §as.

Ecam Mb IpefmomouM . Temeps, 4TO KONMYECTBO BEMECTBA,
00pasyiomero BaHHY, yBeIMYEHO, TO (UIIOKTyammM SHEPruil Teaa
1 TEPMOMETPA, B3ATEIX II0 OTAEIBHOCTH B MHUKPOKAHOHHYECKOM
aHcam0me, yBenmduaTcs, HO He Gesrpanmuno. (uioKTyamum sHep-
'MA BAaHHH, PaccMaTpUBaeMble B CPAaBHEHHN C €e IIOIHOH BHep-
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rueil, HeOr paHMYEHHO YMEHBINAIOTCH IIpM BC3PACTAHUN BEIUYUHEE
BaHHLI W IIPW JOCTATOYHOM YBEJIMUYCHUM BAHHEI CTAHOBATCA B M3~
BECTHOM CMBICIE HecymecTBeHHbIMH. AHcamOiab ¢as Tema ‘m Tep-
MOMeTpa TpHOIMKaeTCd K HEKOTOPOMY HOPMA3JIBHOMY COCTOAHHUIO
Tpy¥ HEOTpAaHMYeHHOM BO3PACTAHHWH BEJINYMHE BaHHH. JTO Ipe~
JielIbHOEe COCTOSHUE IIpefCTaBIAeT c000i#, KaK JIeTKO IHOKA3aTh,.
TO, 9YTO Mbl ONMMACHIBAJIN KAK KAaHOHHYECKOe pacIpefesieHue.

O6osHauuM uepe3 ¢ DHePTUIO NOJHOW CHCTeMHI, cocTofmedt N3
YJIOOMSHYTOTO Tena, BAHHEL U TEPMOMETpA (€CIM TAKOBOM 1IMeeTCH),
U IPeANOJIG:KUM ClIaYajia, 4TO 9TAa CHCTeMa paclpejeneHa KaHO-
HUMYECKH ¢ MOJyieM ©. Ho o (205),

2 ds
e—e) =02
(° ) o s’

H, €J1e0BAaTEJIBHO,

— n
‘.c'p == E‘ 8,
de n _‘i_s_ .
3= 2 ds)

Ecnu Mu 00o3naunM uepes Az (uokTyaumie cpefHeTo KBajpaTa,
TO HOJYIUM

(Ae)? = (e —e).
‘Ecan moxomurs '

A0 =% a:
d

’

1o AQ Oyfer nmpuOAMKCHHO IIPeJCTaBIATH NpupauieHue O, KOTO-
poe OB BEI3BAJIO LPHpAIIEHHe CpejHero 3HAYEHWs HHEPIHUM, paB-
Hoe (IIOKTyaIlmM ee CpejHero KBajpara. JTH ypaBHEHHA AT

20%ds,

(AB)r = S =

’
YTO IIOK&3BIBACT, UTO MBI MOKCM HEOIDAHMYEHHO yMeHBIATh AGh
IyTeM yBeaWdeHUA BAHHEHI.

Hagee, Ham KaHOHMYecKNil aHcaMOIb COCTOWT U3 (eCKOHEY-
HOTO 4IICIa MHKDOKAHOHMYECKNX aHcamOmell, OTIMYAIOIHUXCH
TOJNBKO pA3INYHBIMU BHAUYCHNSAMM SHEPIUM, IOCTOAHHEIMU I
Kamaoro., Ecan MB paccMoTpuM o oTgeabHocTd (passl IepBOro
TeJa, ECTpedammuecd B KIHOHMYECKOM aHcamOue IIOJNHON cHcre-
MBI, TO YBHUJAM, 4TO 9TH (dassi 00pasyioT KAHOHMYECKUH aHCaMOGIb
TOTO #Ke caMOro MOAYJA. JTOT KAaHOHWYeCKmit aHcamdab (pas mep-
BOT'O TENMA COCTOUT M3 YacTell, IPUHAMIEKAINX PABIUIHEIM MAKPO~
KAHOHMYECKUM aHCcamOisaM, Ha KOTOpEE IOApPa3jenadeTcA KaHOHHA-
yecKuii aHcamMbap TIOJTHON CHCTEMEL.
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IlpencraBuM ceGe Temepb, YTO MOAYNb IJIABHOIO KAHOHMYE-
CKOro aHcaMona ypeJuuupaerTca Ha 2A0, a ero cpefHsas sHe prusa —
Ha 2Az. Moayab KAHOHWYECKOTO aHCaMOuaA a3 TMepBOro Teia,
paccMaTpMBaemulii OTHeIbHO, Bo3pacraer Ha 2As, Mm wMokeM
CYMTATh, UTO DHEPIHH KAMAOr0 M3 OCCKOHEUHOTO UMCIA MHKDO-
HAHOHIYECKNX aHcaMbiel, Ha KOTOPOe MHl IOAPA3NEJMIM TiIaBe
HEIl KaHOHMYe KUY aHcaMOub, yseanuuBaerca Ha 2Az. Iocmorpum
Tereph, KAK PeaTHPYIOT Ha 9To aHcamb:an ag nepBoro Tea, copep-
sHamumecss B 9TAX MHUKDOKAHOHMYeCKMX aHcamOaax. Mer moem
NOMYCTATDH, YTO Bc@ OHM OYAYT PEArupoBars NPUMEPHO OAMHAKO-
BHIM 00pa3oM, HOCKOJIBKY BCE PA3IMUAs, KOTOPHE JOKHE DHThH
NPUHATH B pacyer, MOTYT cumrarbea maasimu. Cueposaremsmo,
KAHOHMYeCKMiT aHcamM0Iib,CO3IaHHKI BceMU NMY, B3ATHMM BMECTe,
fyneT pearmpoBarh TOuHO Tak :ke. Ho M 3HaeM, Kak OH pearnm-
pYeT, IMEeHHO, yBeJMUeHHEM MOAYId Ha 240, Beanuuny, KoTopag
ncde3aeT NP HEeOrPaHMYEHHOM BO3PAcTAHNUM BEJIWYVWHH BAaHHH.

IoaTomy, B cayuae GeckoHewHO OoapmIoil BAaHHH yBeIMueHHE
DHEPTHHM OJHOTO W3 MUKDOKAHOHMYeCKMX aHcamOmeit Ha 2As
OKA3HIBACT MCUE3aoliee BO3TEIiCTBUC HA PacupefesieHue DHePTrun
o jazam mepsoro copepsamerocs B Heii Tesa. Ho 2Ae Goapme
cpeaHeil PazHOCTH YHEPIAN MeFRAY MAKD ORAHCHUYECKIMH aHCaM-
6aamu. PacnpegeseHue 1o dHeprum STUX (as, cle{OBATETBHO,
OINHAKOBO B Pa3JINYHBIX MUKDOKAHOHMICCKUX AHCAMOJAX M XOJ-
sKHO MOTOMY OHTH KAHOHHYCCKHUM, TAK sKe KA W pacmpejeleHne
aHcaM01s1, KOTOPHIT oHE 00pasyT, Gyayuu B3ATHMHA BMecTe*).

BuBog MoskerT OHITh BHICKA3aH B KauecTse oOmeil Teope:ns
CIEAYIOMUMHA ¢JOBAMH: €CJad cucTeMa ¢ OOJBIIAM YHCIOM CTeie-
Heil ¢cBOGOABI MUKPOKAHCHWYECKH pacnpepedeHa mo §asaM, TO
a100aA 0geHb MaJasg ee 4acTh MOMKET PAcCMaTPUBATHCA KaK KaHO-
HUYECKHN PacnpepeaeHHas **),

Orcroaa caeayer, 4ro, MOBUANMOMY, KaHOHWYECKUIl aH:aMm0Ib
das mammydmuym o6pazoM mpefcTaBAAeT (¢ TOYHOCTHIO, HEoOXo-
AUMOil JJIA CTPOTOr0 MAaTEMaTHYECKOr0 PACCY:MIeHNA) NOHATHE
Tejla HAHHOH TeMmepaTyphl, ecJ| MB MHICJIMM TEMIEDaTypy Kak
COCTOSIHUE, BHI3BAHHCE MPOIECcaM, MOJOOHHIMA MeiicTBUTEALHO

*) Jlas Toro, uTOGH ONEHUTH BHINENPUBEEHHble PACCYHICHHA, HYKHO
MOHATH, YTO PA3IMYUs PHEPTHM, BCTPEUYAIONIMECA B KAHOHMUECKOM aHCamOie
(a3 mepBOro Tella, He PACCMATPHUBAIOTCA 37eCh Kak HCYe3alomiue BEJIWIHMHBI.
Ilas yTOYHEHUsA STUX IPEACTABIEHUHN MBI OIKHB BOOOPABUTD, MTO obnanaem
JOCTaTOYHOM TOHKOCTBIO BOCHPUATHA, 4YTOOM 3TH PA3JIMYAA KA3ANUCH HAM
6ospimumu. IIpu 5TOM pasauyne MeKIY TOi 4acThlo 9THX a3, KoTopad nmpuHaj-
JIeKUT OJHOMY MUKDPOKAHOHNYECKOMY aHCaMOIII0 BCeii CHCTeMBl, ¥ Toll YaCThIO,
KOTOpAs IPUHATIIEKUT APYTOMY aHCaMOII10, BCe e OKa/KeTCs He3aMeTHBIM ITpi
710CTATOYHOM BO3PACTAaHUM BeIWYMHEl BAHHBI.

+%) [Ipeamonaraerca—0e3 BTOT0 IIPEIONOKEHNA TeopeMa He Oy IeT MMeTh
FICHOI'0 CMBLICIIA,—YT0 YaCTh PACCMATPUBAEMOr0 ancaMijsa MOHeT paccMaTpu-
BaThCA KaK 00Jajalolan csoeii cobcrennoll sHeprueit.
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‘ynorpebiseMsM B U3MKE I DOJyYEHHHA JAHHON TeMmepaTypH-
Ilockonery ¢aoKTyammm Tesa BO3PACTAIOT BMECTE C BEJMUWHOMN
‘BaHHH, MH MoOmeM n30aBHTBCA OT BCero, 4To B aHcamGae das,
JIOJEHCTBYIOMIEM NIPEJCTABIATh, NOHATNE TeJa NAHHOHK TeMie-
PaTypPH, ABIAETCA NPOW3BOJIBHHM, CJHeJaB BaHHY GecKoOHEYHO
“60JIBIIO}A, 9TO ¥ IPEBOAKT HAC K KAHOHAYECKOMY PacIpeieseHunio.

CpasHenme TemMmepaTyps ¥ 9HTPOINH C AX AHAJOLAMH B CTATH-
‘CTAYECKOM MeXaHMKe Oy/AeT HeIlOTHEIM, ecJIl MH He PAacCMOTPUM MX
PAa3auYAil B OTHOMIEHMY € INHNL N3MEPEHN A M HYIEBH X TOYEK, 2 TaK-
FHe 9UCceJ, IPEMEHAIMXCA AJIA NX 9HMCJIEHHOrO0 IPefCTAaBJIeHU.
Ecn¥ MH TpUMEHEM NOHATHA CTATHCTHYECKOR MEXAHVUKMA K TeJaM,
To00HKM TeM, KOTODHE ME OOHYHO PACCMATPUBAEM B TEPMOIMHA-
MUEKE ¥ 19 KOTODHX KFHETHYecKas SHEPrhA NMOPAAKA BEJIMIMHEL
©[IMHMOH SHEPIHA, TOrJA KaK YMCJI0 CTemeHe# cBOOORH OT'POMHO,

ds

dlog VvV

1 —
M —, a IepeMeHHas 9acTh M, log V u ¢ Gymer Toro e mopsnxa

d,\
“T0 3HadeHus O, u d{: OyAYT TOTO e II0PAAKA BeIMINHEL, 9TO

‘BeIMUMHE, gTo 1 *). IToaToMy, ecin faske 9TH BEIMYNHE BHPAKAOT
‘B KAKOM-I160 CMEICIE HOHATHUA TeMIEPATYpPH M 9HTPOLNN, OHA, TeM
He MeHee, He OyqyT MSMepATHCSA B eAHUNAX OOHTHOIO IOpPARKA
BeJMYUHE — 00CTOATENBCTRO, KOTOPOe HEOOXOAMMO MMETh B BHIY
JTIpU¥ OLNPEAieIEeHMH TOTO, KAKWe BEJIUYMHH MOMHO CYHTATh HEHNO-
«CTYOHHMH YeJI0BeYeCKOMY HABIIOfeHUIO.

Janee, HE4TO He MEIaeT HAM IIPEANOJAraTh, 9YTO DHEPrHUA H
‘BPEMH B HAIINX CTATHCTMYCCKUX PopMyinax M3MepsIOTCA B eIUHH-
Iax, yno6HuHX auaa ¢pusmueckux mexaeit. OgHaro, ecan amd € IMHMITEL

s ds
*dlogV ' dyp’
M, logV, ¢ ABAAOTCA BIONHE OIpeAeIeHHEME **) u AuaA cpas-
‘HeHAA X ¢ TEMIOEpATYpod m sHTpomueil, dYHCICHHBIE 3HAYCHUS

KOTODEIX 33aBHUCAT OT Bm60pa €AW HAL, MBI JOJHHL YMHOMHUTH BCE

) de de -
BHAweHUA O, dTog V' dp M@ HEKOTOPYIO IOCTOAHHYIO K m pas-

y#e OfHaMAH BHOpaHH, TO YMCICHHEE 3HadeHAs O

JeIuTh Bee B8HAYeHWA 1, logV um ¢ Ha Ty e IOCTOAHHYW. dTa
NOCTOAHHASA OJUHAKOBA [JIA BCEX TeJ M 3aBUCHT TOJIBKO OT YIO-
Tpe6IIAEMEX €JMHALl TeMIepaTypH u sHepruu. Jlia oOmuYHEX enu-
HHUI[ OHA TOTO ?Ke IMOPAAKA BCJIMIMHE], 9TO ¥ YKCIO ATOMOB B OBHIYU-
HHIX TeJax.

Mu He B COCTOAHMM OIpEefeaNTh YHCICHHOE 3HaweHme K, mo-
CKOJIbKY OHO BaBHCHT OT YMCJIA MOJIEKYJd B TEJaX, ¢ KOTOPHMH

*) Cm. ypaBHeHus (124), (288), (289) u (314), a raxsxe crp. 111,
**) BoiOOp efMHUILI BpeMEeHH BIMAET TOIbKO HA TPM IIOCIEHIE BEIHIMHE,
B KOTOpble OH MOKeT BBeCTH a[UTHBHHIE IIOCTOAHHHE, MCYe3aloUINe (BMeCTe
C aNIUTUBHOK IOCTOAHHOI BHTPONNM), KOI'A PABIMYMA SHTPOIMY CPaBHUMEL
C MX CTaTHCTHYECKMMH aHajoramu. CM. crp. 41.
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MH SKCHepuMeHTHpPYeM. UT00H YTOYHATH HAIIM IIpejCTaBICHOS,.
MBI MOKEM, OJIHAKO, MCKATh BRIPAsKeHMe BTOM BeJUYMHE, KOTOPOE,
Oyayus OCHOBAaHO HA BecbMAa BePOATHHIX IPEANONOMeHuAX, MOKAa-
ET, KaK MH JOGHHE OelIn OH eCTeCTBEHHHM 0GpasoM ocyme-
CTBAThL €ro BHYMCIeHWe, ecam OH HAamM CpefcTBAa HAGMONEHAS
OEITM JOCTATOYHO TOHKHA A HEIOCPeACTBEHHOI'O BOCHPHATASA OT-
JAeIBbHHX MOJeKYII.

Ecnn efuHAma MaccH OJHOATOMHOTO rasa COJEpP:KHT v aTo-
MOB M €CJIW €e MOMKHO pacCMaTpHBATh KAaK CHCTEMY C 3y CTe-
IeHAMN ¢BOOOAH, 4TO, IMOBHANMOMY, BMeeT MeCTO, TO J.IJIH KaHO-
HH9eCKOro pacHpefelleHus

= ov8, 2=y (491

Ecan mu o6Gosmaunm wepes T TeMumeparypy m Yepes ¢, — TEIIO-
eMKOCrb rasa Ips IOCTOAHHOM ofbeMe (mam, CKopee, IIpelet, K
KOTOPOMY CTpeMmTCA 9TA TEILIOEMKOCTh IPH HEOI pAHNYEHHOM
Paspe;xeHNN), TO MH IOJIYIAM -

d= .
T” =c,, (492):

TIOCKOJILKY MH MO:KE€M CYHTATh BCI0 DHEPIHI0 KAHeTHYecKod. Mur
MOJKEM IOJIORHTh €, B 5TOM YPABHEHAN DABHHM &, IIpeablyuie-
TO yYpaBHEHHA, B KOTOPOM B [eifCTFUTENLHOCTM OTHeJbHHE BSHA~
9eHnd, OT KOTOPHX OepercA cpefHee, OYAYT KasaThCA 4deJoBEde-
CKOMY HaGMIOfieHNI0 MCHTAYHEIMA. JTO J3AeT

a8 _ 2,
dT — 3v
OTKYyAa
1 2¢
= va s (493)

BeJIMYNHA, KOTOPYI0 (HM3MKN WPHSHAIOT 32 HOCTOAHHYIO, HE3aBH--
CAMYIO OT IPUPOAK PACCMATPHBAEMOr0 OfHOATOMHOTO rasa.

Mu MoeM TakiKe BHIPASUTh 3HayeHme K B HECKOAbKO HMHOMK
¢opme, KOTOpasg COOTBETCTBYeT KOCBEHHOMY METOAY, KOTOPHIM.
¢u3uKE HPBBHIKIA OIpeAeNATh BEIMYAHY C,. I{MHETHUECKAS DHEp-
rafg, 00ycaoBlIeHHAA [BMKERUAMA LEHTPOB MacC MOJEKYJI HeKO--
TOPOX MacCH JOCTAaTOYHO pa3peKEHHOro rasa, paBHA, KaK Jer--
KO IIOKA3aTh,

3

—2—]70,
rae p 4 v— aasiaeHue n oboweM. Cpennee 3HaveHme TOMt 3Ke sHEp-
ryA B KAaHOHMJIECKOM &aHcambie mogoOHOM MaccH rasa paBHO

3

-2~8V,'

rae v o0o3HauaeT uMca0 MOJNEKyJM B rase. IlpmpaBmmBas apyr
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JpYry sTh 3HA4YCHHA, MBI HMeeMm

pv =B, (49%)
OTKY/AA
1 6 v
=T = % 3 (495)

Haxee, saxonst Boitas, llapaa u Aporagpo moryr OvTh BhIpa-
$REHEL ypaBHEHHeM
= AT, - (496)

rae A — IOCTOAHHAA, BaBUCAMAA TOJBKO OT eAMHAL, B KOTOPHIX
1 )
M3MePAIOTCA JHCPTHA W TemmepaTypa. Benuuunsa &+ CTA0BATb-

HO, MOeT ObiTh Ha3BaHA TIIocTOAHHON sawona Boitus, Mapas u
ABOrafipo, BBIPQKEHHOTO [l HCTAHHOTO WICJa MOJICKYJI Ia3zo-
ofpasHoro TteJa.

IMockombky Takme dHciIa HAM HansBeoTHm, To Oosee yHoOHO
BHIpAMaTh ITOT 3aKOH AJA OTHOCHTEJbHEIX BesuumH. Ecau uvepes
M mu 0003HAYUM TAK HAa3BIBAEMHII MOJCKYIAPHLIA BEC ra3a, T.e.
4MCII0, B3ATOC U3 TAGIHI YuceJI, IPOHOPIMOHAIBHEIX BECaM pas-
JIMYHEIX MOJEKYJI ¥ aTOMOB, IpudeM OJ{HA W3 BeJIM4NH, HALpUMep,
aTOMHBIt BeC BOJOPOJA, IPOWBBOJBHO NPRMHATA PaBHOM eMHMIC,
«ro 3axoH Boitis, Ilapas n Asorafipo MOKHO HammeaTh B Gomrec
y,u06ﬂoﬁ Popme

po=ATY, S e

rme A’ —ImocToAHHAs, a M —pec pacemarpuBaemoro rasa. Owe-
1 N _
BUJIHO, YTO - PABHO IIPOU3BCJIeHMIO IOCTOAHHOH 3aKCHA, BEIDA-

FEHHOT'0 B HTOM BIje, HA HCTUHHBI Bec aTroMa BOAOPOMA WM
KAaKoro-;1u00 [ApPyroro aToMa WJIN MOJERYJIHI, KOTODOMY MOZeT
GHTH MPUAAHO 3HAYCHUE, DaBHOE GAWHMANE B Ta0/anue MOJeKy-
JIAPDHHIX BecoB.

B coepymomeit raase Mbl PaccMOTPUM MOAMPUKAINE TEOPHU
paBHOBecH#A, HEOOXOAMMBIE, KOT/la KOJINYECTBO BELECTBA, COxeD-
JRAIETocA B CHCTEME, J[OKHO ObITh PAaccMATPMBAEMO KAaK
nmepemMeHHoe, MM, €CJIH CHCTeMa CORePRUT HECKOIbKO Pa3INYHBIX
POAIOB BEIIECTBA, KOTJAa KOJINYECTBA BEUICCTB DPA3JIMYHOTO POAA
B CHCTEME [OEHBL OBITh DPAaccMAaTPUBAaEGMBl KAK HE3aBUCUMBIC
nepeMeHHble. JTO JAAacT HaM eije OAHY TPYNNY MNePeMEeHHHIX
B CTAaTHCTHYECKOM YPABHCHHM, COOTBETCTBYOIIUX II€PEMEHHBIM
TePMOAVHAMAYECKOI'0 YDABHOHUsA DACHINPEHHOTO BUAA.



"TIABA XV
CHCTEMBI, COCTOSAMHUE N3 MOJERYJ1

Ilpupona marepuaabHEIX TeI TAKOBA, 4TO OCOGHIA MHTEpe:
TIPEACTABIAACT ANHAMHAKA CHCTEM, COCTOAMMX U3 GoabImoro uncia
COBEPIIEHHO OfWHAK( BHIX YACTHMI], HIA U3 OOJBIIOTO 9HCIA TaCTHIL
HECKOJBbKUX PONOB, HPHYEM Bce YACTHIH OMHOTO PO BHOJHE
nofo6HH Apyr APYry. Mm mepeiifeM mosToMy K DPAcCMOTDEHHIO
CHCTEM, COCTOAIMMX M3 TAKUX YacTHN, OyAb OHM B GONBLIOM 9mCIIe:
UJH WHaYe, ¥ 0COOCHHO K PacCMOTPeHNIO CTATUCTHIECKOTO PABHO--
Becnsa aHcamOueil Takmx cucreM. OnHO M3 M3MEHEHMI, KOTOpCE:
Heo0X0oqUMO PACCMOTPETh B OTHOUIEHUN TAKMX CHCTEM, DTO—
W3MeHeHWe 4Ymncida YacTHUIl PA3IMYHHX POMOB, CONEPKAMMXCH
B 9THX CHCTEMAaX; BONPOC O CTATHCTHYECKOM PABHOBECHH MEMHAY
AByMA aHCcaM0JAMH TAKUX CHCTEM YacTHYHO 3aBHCUT OT TEHAEH-
I}A, OPCeABIAEMOil dYacTHIiaMKM PAa3;TAYHOTO POAa, MePeXOfnuTh
U3 ONHOT'O pojia B APYIroOi.

ITpesxzie Bcero MBI JOJGHHEI TOYHO ONPERENHTH, YTO TOAPA3Y-
MeBAeTCSA IOJA CTATUCTHYECKMM paBHOBECHEM TAaKOro aHcambis
cucreM. CyIHOCTH CTATUCTUYECKOTO0 PABHOBECHS COCTOUT B HEM3-
MEHHOCTH YMCJIA CHCTEM, 3aKJIOYAININXCA BHYTPHA TIOOHX 3aaH-
HHX §asoBux rpaHmn. IlosToMy MBI AO/KHE ONPEAEIHTH, KAk
HOHMMATh TepMuH «pasan B nopobHuX caydasax. Ecam nse.daswe
OTJINYAIOTCS TOIBKO T€M, YTO HEKOTODHIE COBEPHUICHHO O{MHAKOBEIE
YaCTHIH IOMEHSAIIMCh MECTaMU, TO CJIeAyeT Ji MX PacCMATPHBATEH
KaK TOKIECTBEHHHE NIM Kax pasanmunsie §asu? Ecam wacTmmsr
CUNTAIOTC A HEPA3INYUMEIMH, TO, IOBHAUMOMY, OyAeT COOTBETCTBO--
BaTh AYXYCTAaTUCTHMYECKOI'O METOAA PaccMoTpeHne a3, Kak H/IEH-
TOYHHX. B camoM pese, Mo:kHO OHIIO OH yTBEDHAATh, YTO B aH-
cambxe cmcTeM, mOKOOHOM TOMY, KOTODHII ME paccMaTpWBaeM,
HEBO3MOMKHA HUKAKAA TOMICCTBEHHOCTHL MEMAY JACTANAMH pas-
JIMYHEIX CHCTEM, KpPOMEe TOMAECTBEHHOCTH KadecTB, M €cIm
v 9acTHI[ OfHOI CHCTEMH ONMWCAHH KAaK COBEPIIEHHO IOJ00HEHE
APYT APYTY ¥ v YACTUIAM APYTOif CHCTEMbI, TO HE OCTAETC I HUYETO,
HAa 9eM MOZKHO O0CHOBATH. OTO[eCTBIEHNE KaKoi-i1mbo onpeneinen-
HOM 9acTUIH NEPBOIi CHCTEMH ¢ Kakoii-1n6o onmpeneseHHol YacTE-
neit Bropoit. ! 910 651510 65 cTipaBeAINBo, €01 65 aHcaMOIIb cHCTeM
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‘MMeI ofHOBPeMeHHoe 00BbeKTHBHOE cymecTBoBaHme. Ho aTo easa
.JIN IPEMEHNMO K BooOpaskaeMuM o6sertaM *). B cayuasax, koTopnie
MBIl PaCCMaTPHUBAJIM, ¥ B CJIyd4asaX, KOTOpHe MH Oyrem paccmarpn-
BaTh, HE TOJBKO BO3MOKHO NPEJACTABUTL NBUKEHHE aHCcaMOis
Nof00HEIX CHCTEM NONPOCTY KAaK BO3MOKHHE CIYIad JBUKEHHSA
OHOIt KaKOi-TN060 CUCTEME, HO ¥ B 1eiiCTBUTEIHOCTH B 3HAUUTEIb-
HOU Mepe MMEeHHO paju Gojee SICHOT'O NPEACTABIEHAS BO3MOKHEX
CIy4aeB ABUMEHUSA OTAEIbHOM CUCTEMH MH npuberaeM K MOHATHIO
afacambiasa cuctem. CoBepmerHOe MOgO0Me PA3IMYHKEIX YACTHIl Ka-
‘KOR-I00 CHCTeMB HUCKOJBKO He MEMaeT OTOKAECT BICHMIO KAKOM-
Jimb0 OmpeAeeHHON dYacTANH B OJHOM CJydae ¢ KaKo#-amGo
ompefelleHHO wacTmmeil B ApyroM. Bompoc 8TOT HoJiKEeH OHTH
‘Da3penIeH B COOTBETCTBHUY ¢ TPeGOBAHAAMN NPAKTHIECKOT0 ynK00-
CTBA NPW PAacCMOTPEHAH HPOOIEM, KOTODHMHA MH 33HNMAaeEMCH.

Ilens, mocrasieHHaA HaME B HacTosmell riase, gacTo Oymer
8aCTaBJIATH HAC ynoTpebaaATs TepMUHH Hasa, $az06as naomuocms,
cmamucmuyeckoe pasHosecue MW JAPYTHE COOTBETCTBEHHHIE Tep-
MHHH ODHU OpeRmoJIOKeHWH, 9TO (a3H He M3MEHATCA mph o0-
MeHe MeCTaMH MOAOOHHX APYT APYry wacran. Hexoropre ms Han-
‘60stee BaKHHX HWHTEDECYIOIMMX HAC BONPOCOB CBA3AHH ¢ (asamm,
'onpefeIeHHKEIMA TAKAM 00pasoM. Mu OyeM HasHBaThH UX pasamu,
3a/(aHHEIME PV IOMOIIYA podossid onpefeieHnit * *), min, KOpoTKo,
dasamu poda. Ho Ham mpupeTcs Taxme HMeTh Aes0 ¢ fasamu,
onpefesieHHEME GoJlee y3KO0 (Tak 9T0 0OMEH IOJIOKEHUAME MEKAY
OMHAKOBEIMA YaCTHI[aMH PAcCMaTPHMBAETC A KAK N3MeHeHMe (asHhl);
Mu GyneM HasuBaTh X ¢asamu, 33 JaHHHME IPA DOMOIIHM BHO-
BHIX ***) onpepiestennit, uam, KOpoTro, Pasamu euda. 6o anamm-
TAYecKoe onmcaHme gasn BHAa Gosee mpocTo, 9eM ommcaHme da-
3u popa. K ToMy ke mpome pacmpoCTPAaHWTh KPATHHI WHTEr-
pajs mo BceM BO3MOIKHEIM ()asaM BHAA, HeHeJW DAcIPOCTPaHATH
ero 6e3 mOBTODEHMs IO BCeM BO3MOKHEIM {asaM pofa.

OdeBupHO, 9TO €CIA Y, Ve ,...,Y; OPEACTABIAAIT c000i gucia
MOJIEKYJI Da3JIMYHOT0 POAA B Karoii-umbo cmcTeme, TO 4dcI0 Has
BHJIa 0XBAaTHBAEMHX O/HOIt 00meit $asoit, npefcTaBICHO HPON3BE-
nermeM v,! v,! ,...v,! m wosdduumenT BepoaTHOCTH fasm popa
ABIACTCA ¢ yMMO# KO3 )PUITNEHTOB BeDOATHOCTH (a3 BEAA, KOTOPHE
0Ha mpepncraBiasger. Korga aTe mociegHWe DAaBHHE MEHAY coGoif,
k03§ PunmeHT BePOATHOCTH Paskl poRa paseH koaPhunumeHTy Pass
BAa, YMHOEEHHOMY Ha vl v,!....v,! OueBuaHo Tam:xe, 9ro crarme-
THYeCKOe PaBHOBECHE OTHOCHTEJNBHO a3 pofa MOKET CYMEecTBO-
BaTh 0e3 cTAaTHCTHIECKOT0 DaBHOBECHA OTHOCHTEJBbHO §as BHUAa,
Ho He Haobopor.

*) ¥ I'u66ca: «But it hardly applies to the creations of the imagination».
(ITpum. nep.)
**) ¥ I'm66ca: «generic definitionss. (II pus. nep.)
***) ¥V I'm66ca: «specific definitions». (Il pus. nep.)
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CxopHBE BONPOCH BO3HUKAIOT, €CJN OfHA YacTHNA CHOCOOH
8aHMMATh HECKOJbKO DKBUBAJEHTHHX IOJOKeHmt. MemseTca in
$asa npm NSMEHEHWH DTHX IIOJOKEHHH OT ONHOTO K APYyromMy?
Bonoase ecTecTBeHHHIM ¥ JIOTMYHHM OHJIO OH IPeAmOJNAaraTh.
naMeHeHUe asH BUAa, Ho He popa. Umeao ¢as Buma, copmepmxa-
muxca B ¢gasze poma, 6ymer Torga paBHO

yllxIVI .. yhxhvh, THE %y, %y =y %

03HAYAIOT YNCJIa DKBUBAJEHTHHX IIOJOKEHMIA, DPHHAJIEKAMAX
pasiamuEEM popaM wactun. Cayuait, Korga ofHO u3 x 6ecKOHEUHO,
TpebGyer npm srom ocoboro BHmMammsa. IloBmaumomy, mosygaio-
meecAd B DTOM Clyuae ycJo:HeHAEe GOPMYJI He KOMIEHCHDPYeTCsE
KarnM-1160 peaJsHEM npeumymecTBoM. Ilpmaunoii sToro siser-
cf TO, 9TO B NPOGIEMaX, NPEACTABIAKINAX PeaJbHEI HHTEpec,
9KBUBAJIGHTHHIE IOJOKEHAA YacTHIH OYAYyT Bcerja OAMHAKOBO
BEDOATHH. B 5TOM OTHOmMEHNM dKBABAJCHTHEIE IOJIOKEHMS OHOIL
M TOH 7He WACTHNH COBEPIIEHHO He IOXO0KH HAa V! DasiMYHHX
co0c000B, KOTODHIMH Y 9acTHI[{ MOT'YT PacHPEeNeiATbCA MEemay v
Pa3IMYHEMA mollosKeHMAMHA. IlosToMy MH OymeM moppasyMeBarTs,
49TO PA3MYHEE IOJIOKEHHS ORHON M TOH 3K 4acTMIH, HECMOTDPHA
Ha NX U3NYECKYI0 DKBUBAJEHTHOCTD, OPEAEIAI0T PasiIndns KAK
das popga, Tar m $as supa. CiaemoBaTeIbHO, YUCIO OLPENEJIeH-
HHX ¢as, cogep:kamuxcsa B olmeir fase, Bcerfga paercs mpoms-
BefleHmeM v,! v,l...v;!

Bmectro Toro, uro6m paccmMaTrpmBaTh, KAaK B OPEALAYINX
riIaBax, aHcaMbim cmcTeM, OTIMYAMMUXCA TOIBKO (asamm, MH
OymeM mpepgmoJsaraTh B fajbHeHmeM, 4GTO CHCTEMEHI, COCTABISIO-
uige aHcaMGib, COCTOAT W3 YacTUI[ PAasjUYHHX BHJOB, W YTO
OHU OTJINYAIOTCH HE TOABKO )azaMm, HO TaKKe W YMCJIAMA COAeD-
JRAINAXCA B HHUX vacTdrn. BHeITHNME KOOPAMHATH BCEX CHCTEM
aHcaM0Ia MpeAnoIaranTcA, KaK U PaHee, IMEOIUMI OAMHAKOBOE
3HauYeHMe M, KOrJa OHM W3MEHAIOTCH, N3MeHAI0MMAMUC A COBMECTHO..
Iaa ornmuma MH MOMeM TaKoil aHcaMOIb Ha3BaTh O604bWUM
ancambien*), a ancamOab, B KOTOPOM CHCTEME OTINIAIOTCHA TOIB-
Ko (azamu, — maaslu ancambaen **). Boapmoit amcamGiasb, ciaeno-
BaTeIbHO, COCTOMT M3 MHOKECTBA MAJHX aHcambaeil. AHcamOam,
KOTOpPHE MHE WCCIE0BAJH [0 CAX TOpP, ABIAIOTCA MAJHMH aHCAM-
GaAMA.

Ilyets vy, vy ..., vV, OBHAYANT 4YHCHA 9YACTAN PABIMIHHIX
PONOB B CHCTEME, € —ee DHEPIMIO, & gy, gy ++ -y In B P13 Pay -+ - -
Pn— €€ KOODAMHATH W MMIyabcH. Ecam wacTansl ABIAKTCA IO
cBOell IpUpOJie MarepUAJTBHEIMA TOYKAMH, TO 9YHCJIO KOOPAHWHAT
n cumcreMn Gymet paBHO 3v,+ ...+ 3v,. OnHaKo, ecanm 9YacTHIE

*) V I'm66ca: «a grand ensemble». (I pus. nep.)
*x) V I'm66ca: «a petit ensemble»r. (ITpux. nep.)
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MeéHee TIPOCTHI IO CBOCH IIpUpOAC M CCIM OHM ROJIKHBL PaceMat-
pUBATBECA KAK TBEpPABIE TeJd, OPMEHTAUMIO KOTOPHX HE0OXO0MAHMO
HpUHATH BO BHUMAHUC, WIM €CJHM KAMJad YacTANA COCTOAT UR
HeCKOJIBKHX aTOMOB, Tak 4T0 OHa oO0magaer Gosee weM TpeMs
CTENIEHAMU CBOGOMIBI, TO 9YWCIO KOOPAMHAT CHCTeMbI OyAeT paBHO
cymMMe v, Y,, ..., YMHOGHHBIX Kai[0€ HA YNCIO CTemeHedt CBO-
6oxbl YaCTHI TOTO POJA, K KOTOPOMY OHA. QTHOCHTCAH.
Paccmorpnm amcaM0iIb, B KOTOPOM HYHCJIO CHCTEM, COJEP:Ka-

M¥UX v,, ..., V5 YaCTHI DA3INYHOTO pONA W XapaKTepPU3yeMBIX
3HAYCHUAMHN KOODIMHAT W MMIYJAbCOB, JCAIAIUMYE MEKAY T'paHH-
fnamn ¢, u ¢, +dg,, p, u p,+dp,, ..., maeTcA BrIpamKCHUEM
Sttty vi-e
Ne o
e e, (498)
rie N, @, 6, p,, ..., p, OpefcraBagoT coboil mocrosunse, a N

0O3Ha4aeT IOJNHOE 4YHCI0 cucTeM B aHcamOue. Bripasmenme

Q+pgvit.. . FppVE—€

N , (499)

OYeBHUJHO, IpeACTaBAAeT a3oBYI INIOTHOCTh aHcaMbisa BHYTpH
-OIIMCAHHBIX T'paHMI, T. €. MIA ¢asw, ompexenennoit Bugom. Be-
paskeHue

R pivib. . wavp—€

(500)

ABIfAeTcA TM0sTOMYy Ko3PdunmenToM BepodarHocTH (ase, ompepe-
ageHHON BugoM. OueBHAHO, 4YTO OH WMEET OJHO M TO ’Ke 3HAYeHMe
nasa seex v !...v;l... da3, DodyuyeHHBIX B pesyabTare OGMeRa
dazaMu MesKOy YacTHLaMH ORMHAKOBOro BHAa. KoapduuumenT Be-
poATHocTH .pgaa obmeit. ¢aser Oyder B v,!...v,! pas Goabwe,

HUMEHHO, OH paBeH
Lmvit...Fupvp—¢

e 6 . (501)

M=ur crameMm, 9T0 aHcaMOJab, ONpeAesieHHH TakuM oOpasoM, AB-
JAAETCA KQHOHUYECKU pachpedeneHHsIM, ¥ HA30BEM IOCTOAHHYIO
O ero momymem. OH, O4eBHAHO, ABJIAETCA B HAmeM 0603HAYCHUU
onpmmM aHcamGiaem. Massie amcamfiin, U3 KOTOPEIX OH COCTO-
HT, pacupefeseH KAHOHMYECKM COTVIACHO OIpeieIeHUsAM IJIaBH
1V, tar Kak BHpaeHHe

Q4 wyviHe Yy
e 9

vl .r-‘V,j‘.
3

(502)
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WOCTOAHHO JIA KKIOTO MaJoro acamdas. Boasmoit aHcamons,
CeJOBATENBHO, HAXQNUTCA B CTATHCTHYECKOM DABHOBECHH II0 OT-
HomeHuo K (dasaM BHUAaA.

Fean ancamfab, Bce paBHO, OOJNBIIOW WIM-MaJbIi, WeHTH-
ueH B OTHOmeHHMM (a3 poja ¢ KAHOHUICCKH PpacIIpejiele HHHM
aHcaMOaeM, TO MH CKAajKeM, YTO pacHpefeieHne ABJIAETCA. KaHO-
HageckuM i gas popa. Ilomodwui#t amcambab, mosBmgumomy,
HaXO[WUTCHA B CTATHCTRYECKOM pABHOBECHM OTHOCHUTeNBLHO a3 poja,
XOTA paBHOBECHEe MOKeT U H? HMETh MECTA OTHOCHTEJNBHO OIpe-
JneneHHHX (as.

Ecan Mb1 oGosnaumM uepes [ mOKaszaTedb BEePOATHOCTH Ka-
Koi#i-mu6o $asnl poga GOMBIIOrO aHCaMOIA, TO AJMA CIyIad Ka-
HOHMYECKOTO pacupejeseHns OyneM BmMeTb

R ol N T e o ¢ il
H= 5 .

(503)

BameruM, ur0 H ABIAETcA JUHEHHON QyHRUme#d e M v, ..., v,
a TaKMe, UTO B TeX CJAYYaAX, KOTAA IIOKAa3aTelb BepPOATHOCTHA
das poma B GonpmoMm aicambie sABiAercA JuHeHFo# QyHrnmei
£, Vy, ++., V;, @TOT aHCaMOXb KAHOHMYECKM pAacIlpefielleH OTHO-
cnrenbHo ga3 popa.

IocToanayo 2 MBI MOJKeM CUHTATh OIPEeICHHOIl ypaBHeHUEM

Qtpavit. .ty v,-€
R)

BCe .
N=3 -3, SS e A dp, . . .dgn, (504)

h “asm

WIn
SR P S A
——— BCC €
— T S...Se“gdpl...dqn,'(s%)

¢ asnt

X N

TAe KpaTHad cyMMa, OOOBHAdYeHHAsA depes Xy, - - .Evh, BRJIIOYA-
€T BCe WIEHH, KOTOpHE IOAYJaOTCH, €CIH IIPUAATL KAKIOMY
‘U3 CHMBOJIOB V,,..., v, BCe IjeJible 3HAYCHUS, HAYMHAA OT HYJIA,
¥ KPaTHHU MATErpal (BeIYACAAEMHl OTALIBHO A KaKA0ro wie-
Ha KPaTHOW CyMMBHI) Jou#eH OHTh pacHpoCTPaHeH HA BCe (Bm-
JAoBble) (paskl CHCTEMEH, CONEep:;Kalijie OIpefeJeHHEE YnCIa 4a-
-CTHI] PAa3IMYHHEX BNAO0B. Kparauil mHTETpad MOCICTHETO ypaBHet{:

Y

HHST TmpejcTaBiser coGoit TO, uro M ofosHaumam depes e ©
[cm.. ypaBaenue (92)]. M MosxeM moaTOMY HAmBCATh

(-]

2 .
o= va 2 v; veavpl Tl (:506)
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HeobxofmMo oTMeTHTB, 9TO B umCIe CYMMHDYEMHX 4WICHOB
mMeeTCA WIEH, B KOTODOM BCe CHMBOJH Yy, ..., ¥, HMEIOT HY-
Jesoe smaveHme. CaenoBaTenbHO, MH JOJIKHE B HEKOTODOM CMEI~
CJlé OPH3HATh CYMmeCTBOBAHWE CHCTeMH, He CONep:Kameit HA Ofi-
HO# 9acTHOH, KoTOopad, XoTA m OecIiofiHA caMa Mo cebe B Ka-
4ecTBe O00BEKTa WCCIeNIOBAHMA, HO BCe sKe He MOMeT OHTh HC-
KJII09eHA U3 PACCMOTpeHHMS KAK YacTHHIM ciayuall cmcTeMH ¢ me-
PeMEHHHM YHCAOM 4YacTHI. B 3ToM caydae ¢ IOCTOAHHA W WH-
TerpEPOBAHAA He HY:KHE. MH mMeeM, ciefioBarexsHO *)

¢ €

e®=e¢®, 1.8 Y=ce.

3naueHme e, B 3TOM CIydae, KOHewHo, paBHO Hymo. Ho Bepae-
HAC JAA &, COJePMHUT MPOU3BOIBHYIO MOCTOAHHYIO, OIpeNelaeMYyIo
OOHYHO COOOpakeHUsAMY YN00CTBA, TaK 4T0 &, M & He 00A3aTEJabHO
HCYe33I0T BMECTEe C V,, ..., V.

Fcan sHauenne —Q2 He ABIAeTCA KOHEYHHM, TO Hamu (QOp-
MYJIH CTAHOBATCA Ma030pHEME. IIpm paccMoTpeRnn KRaHOHAUECKR
pacupenelleHHHX MAJHX aHcaMGmedl MH y:ike OOHApY:KmMIW Heo6-
XOAUMOCTh WMCKIIOYNTE CIy4ad, B KOTOPHX — ¢ He 00Iajaer KOHEd~
HeIM 3HaueHmeM **), IlyreM Takoro ke HCKIIOUEHHA MH MOMEM
clieaTh — ¢ KOHCYHEIM JJIA MOOHX KOHEUHHX 3HAYCHAH v,, ..., V.
Kparmaa cymma Bmpa (506) mpm sToM HEOGABaTEIBHO CTAHOBATCS
KOHeuHO#l. M5l 3aMeuaeM, Of[HaKO, YTO €CHH AJA BCeX 3HAaUYCHMIA
Viy eeey Vi

—p<cot eyt F vy, (507)'
THe Cy, Cyy -+, Cp IPEJCTABIAIOT COGON IIOCTOAHHEE UM (YHK-
uum 9, TO
cot+(uitc)vit... +(p'h+ c;,)v,,
g
B M
Sy, ey, val ... Wl ’
T. €.
+e kit
3w :lo ! e O b
P E — 2 —
i M v, Val
T. €
BytC
e g Wi i
e 8 evet ...ee ,

*) 9To BaKIIOYeHMEe MOM{ET IIOKABaThCA HEMHOro HaTAHYTHIM. IlepBoHa-
YaJIbHOE OIpefiesIeHne Y He MOMKET PACCMATPUBAThHCA KaK YOBIETBOPHTEALHO
OpUMEHHMOoe K CHCTeMaM, He 0071aaloliuM HE OfHON CreneHbI0 CBOOONH. ME
MOH<€eM, ClIe0BaTeIbHO, PACCMATPUBAThL DTH YPABHEHHHA CHOpee KaK olpefe-
JIeHHEe Y ;A BTOro -CIydYad.

**) Cm. raasy 1V, crp. 44.
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witer Bytcy

_%<g_°+e_é_+...+eT. (508)

3Buavenme —2 Oyner 105TOMY  KOHEYHHM, €CJIH YHOBIETBOPHETCA
yeaosue (507). Ilosromy, momycrms, uro —X KOHEYHO, MEHI, HOBH-
JUMOMY, HE MCKIKNY3¢M HUKAKAX CJIydYaeB, AHAIOTMYHHX TeM,
‘KOTOpHE BCTpedyaloTcA B Ipupone *).

Mrrepec, mpencraBiAeMHil ONMCAaHHKEM aHcaMOiaeM, 06ycIoBIeH
“reM OOCTOATENBLCTBOM, UTO AaHCAMOJb MOMKET HAXOJUTHCA B CTATH-
CTHYECKOM PABHOBECHNM KAaK B OTHONmIEHNMH oOMeHa oHeprmeil, Tak
¥ B OTHOIEHHN O0MEeHA YACTUIIAMA ¢ IPYTHMA KAHOHMYECKH pAC-
qIpefieJieHHHIMA OONBIIMMK aEcaMOmaAME, OO0IajalomEMp TeMn e
spavennAMy O m KooPPUIUEHTOB p.,, Ly, ..., €CIAA OOMEH BHEP-
THeil W vacTAIAMN BOSMO:KEH W eCJFK paBHOBeCHE He MONIO
OH CymEeCTBOBATh NIPM HEOJMHAKOBHX 3HAYCHHAX 3ITUX KOHCTAHT
B ofonx aHcamOuAx.

B otHomeHu:m o0MeHA BHeprmeil fesl0 OOCTOMT TOYHO TaKAM
7Ke 00pasoM, KAk M [uA MaIkX aHcaM0Oiell, paccMOTpeHHHIX
B riape 1V, m BOImpOC STOT He HY:KHAeTcA B CHEIMAJBHOM pacC-
cMorpennn. Bompoc 06 oOMeHe WacTUmaMmM 10 HEKOTOpOM cremeHA
AHAJOTWYCH U MOKET PACCMATPHBATHCH IPAMEPHO TAKUM e 00pa-
som. Ilpenmomossmm, 9TO ME IMeeM [{Ba KaHOHMYECKHN pacIpepesneH-
HHX 0 BHAOBHM ¢aszam Ooxpmmx aHcam0id, ¢ OJUHAKOBEMHA
BHAUEHUAMHA JIA MOAYJIA M JIAA KO3YOUIUWEHTOB ., ..., tr,; pac-
MOTpPHM aHCaM0ab BceX cmHCTeM, TIOJIy9YeHHHN HKOMOMHHpOBaHHEM
#AKAON CHCTEMHI IlepBOro aHcaMOJA ¢ Kampoll cucTeModl BTOpOro.

KospdpunmenT BepoATHOCTE poOXa IEPBOTO aHCAMOIA MOMET
OHTHh BHpamkeH B BHJIE

4
R I

e 8 : (509)

,

“TOrAa KodPQUIMEHT BEePOATHOCTH ONpefeacHHON (PasH maercA
BEHpaKeHAEM

. ’
9’+p.lv{+ g, -

e (-]

. - (510)

..
1 hl

TAK. KaK. Kamgasg popoBad fasa comepsur B ceGe vil ... vp! BmAO-
Bux (as. Bo Bropom amcamGie Koa(PmmmeHTH BepPOATHOCTH

~'*) Ecnu BHeLIHHE KOOPAMHATH ONMpPENEJIAIOT HEKOTOPHIN NAaHHBIA 0G1HeM,
‘B KOTOPOM BaKJIOYEHA CHCTeMa, TO yTBep#pgeHume, obpatHoe (507), mpmseio
GH K BOBMOKHOCTH HOJIYYHTh HEOTpaHHIEeHHOE KOJIMYeCTBO paGoTH HAMOIHE-
sineM GeCKOHEUYHOr0 KOJHYECTBA MATePHH B KOHEUHHIH o0beM.
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POROBHX M BUAOBHX (a3 OYyAYT paBHH
T R T A

e © (511}

17, //
L A N T

6

T (512)
Koapdnouenr BeposTHOCTH pOAOBOIt asH TpeThero aHcaMois,

COCTOAIIEI0 M3 CHCTEM, NOJAYYeHHHIX KOMOHMHNPOBAHHEM KaMKqOH

CHCTeMHE IIeDBOTO aHcaMbias ¢ Kamjoli cWcTeMoil BTOPOTO, paBeH

IIpOM3BeieHAI0 KOd(PHUIAEHTOB Be pOATHOCTH POAOBHX (hasz KoOMOU-

HNPOBAHHHIX CHCTEM W, CIe0BATENbHO, IPEACTaBIAeTCa POpPMyIIOi

e

Q"'-‘-P« VI//+ +p.kv/‘ '_e/u

e o , (513)
rae QM =Q"4 Q" &= 4e" v'=v,4v)... Bamerum, uTO
v,”, ... TpeACTAaBIAICT cobolf wmeaa dYacTui paa.mzmnoro pona

rre

B TpeTheM aHcamOme, 4 &’’’ —ero sHepruio; 2 ecTh HOCTOAHHAA.
CaepgoBarenbris, TpeTuii amcaMOIb WaHOHUYECKH pAacIpefelier
OTHOCHTENBbHO (a3 popa.

Ecinm Om Bce cmcreMH ofHOil m Toil e pononoﬁ daswt
B TpeTheM aHcam0ie ObLIN OJIMHAKOBO pacmpepedeHs mo vy 1. .. vy L
BumoBHM (hazaM, copmepssammMces B popoBoit (asze, To KOdP-
(nuveHT BepOATHOCTH BHAOBOLH (asnl Owl OB paBeH

g"'“‘»‘*’u"i"'?‘----?-uhv/:”—ﬁ'"
e o
I V///l . (514)
1 ]

B pelicrBuTensHOCTH, ONHAKO, KO(PfHUIMEAT BePOATHOCTH KaKOM-
aufo BUAOBOIL (hashl, TpUHALIEK AN TPeTheMy aHcaMO0il0, paBeH

. 2 "
g""i'l’-lvil/’!‘---‘»‘Pchvh —g’
e > (515)
4 ’ 24
vl vb! vl v}’"l

U [0JIy9aeTc A IyTeM mepPeMHOKeHNA K09 PYUIIMeHTOB BePOATHOCT]
BHJOBHX (a3 mepBoro u BToporo ancamdbas. Pazauume wmempy
dopmymnamu (514) m (515) obycaoBaeHo TeM 0OCTOATEILCTBOM, UTO
pojoBsie $a3sl, K KOTOPHM OTHOCHTCA (513), BRIOYAIOT HE TOIb-
KO BUAOBHE ()a3H, BCTpeYAINNecs B TPeTheM aHcaMbie 1 mMero-
mue xodPdunueHT BeposATHOCTH (515), HO TarHe Bce BUAOBHE
(asH, MOJyYEHHHIE M3 BTUX TOCIEJHUX IIyTeM o6MeHa MOJFOOHEIX
JaCcTHI[ MeKAY ABYMA KOMOUMHHpPOBaHHHIMHU cucremamm. Koaddn-
MeHT BePOATHOCTH IOCJEAHUX, 0YEBUJHO, PABEH HYJIO, TAK KaK
OHM He BCTPedYanTca B aHcambJe.
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Hanee, aToT TpeTmii aHCaMOJL BAXOXATOA B CTATHCTHIESKOM
PaBHOBECHA KAk OTHOCHTeJILHO BHMOBHX; TaK ¥ OTHOCHTENHHO
poneBHX §as, HOCKOJBLKY DTO MMEeT MEecTo RuA aHcamOied, ms
KOTODHX OH 00pasoBaicsi. OTO CTATACTHYECKOe DABHOBecHe
He 33BHCHT OT DAaBEHCTBA MOAYyJek M KodPPUNmEeHTOB ;... 1,
mepsoro m BToporo aHcambieidt. OHO 3aBMCHT TOJBKO OT TOro
00CTOATEILCTBA, 9TO 062 [EPBOHAYANLHEX  aHCAMOJA NOPOsHBL
HAXOMUIUCHh B CTATHCTAYECKOM DABHOBECHH W UTO MEKAY HHEMH
He MMeJI0 MecTO B3amMOJelicTBHe, TaK KaK KOMOMHHDOBaHMe BYX
ancam6Jieit AyiA 00 pasoBaHUA TPETHETO ABJIACTCH YACTO HOMEHAIB-
HHM ¥ He IIpefnojiaraer HNKaKoil ¢usmueckoit cBAsm. Tarasm
HEe3aBACHMOCTHL cucTeM, (usmieckn pOyclOoBIeHHAA CcHJIaM®m,
NPEeNATCTBYOMUMA 9acTANAM NEPeXOfATh H3 ONHON cHcTe-
MH B IPYryIO WIHM IONAfaTh B chepy B3AMMHOIO [eiicTBHA, MaTe-
MATH9eCKH NPEACTaBJIAeTcHA OeCKOHEYHHMH ‘BHAYCHHSAMH SHep-
rAM 7Jdd 4YacTAN B IPOCTPAHCTBE, Da3NEAAIIEM CHCTEMH.
Taroe (paspeaAomee) TPOCTPAHCTBO MOMKHO HA3BaTh Ju-
agh pazmoii. »

Ecas MB npe[OO0JI0KEM TenePh, 9TO NP KOMOMHUDOBAHIH CH-
CT€M [BYX IE€DPBOHAYAJBLHHX aHCaMOJeif cHIK HACTOJIBKO M3MEHe-
HH, 9TO DHEDPrhA YacTHUn y:xe He OeCKOHEYHA BO BCeM HPOCTPaH-
cTBe, o0pasyiomeM auadparmMy, HO yMEHbIIEHA B HEKOTODOI 4acTH
STOr'0 HPOCTPAHCTBA, TAK YTO YACTHIKE MOT'YT HE€DEXOANTH U3 OHOK
CHCTEMH B APYI'Y©, TO QYHKIUA &', HpPEJCTABIANIMAA dHEPI A
KOMOMHMPOBAaHHHX CHCTEM, H3MEHHTCH H ypaBHeHme &' =’ 4 ¢&”
He Oymer Goxbpm2 cmpaBenamsriM. Jlaxee, ecadm 6u Koadduuument
BEPOATHOCTH TPeTHEr0 aHCaMOaA Bupamaica (513) ¢ sTolt HoBOM
Pynrnmeit &’’’ , MBI KOJKHE OLIIIM OB NMETH CTATACTHIECKOE PABHO-
BecHe OTHOCUTEILHO PONOBHX (a3, HO He OTHOCHTEJIbHO BHOBHX.
Opuaxo, 9TO NPHBOAWT JWWs K HE3HAYATEALHOMY HN3MEHEHMIO
B pacmpefeseHAN TpeThero aHcaM0iaAa*)-—H3MeHeH!I0, KOTOpoe
MOKHO NPEACTABHTh NpPHOABIeHNEM CPABHATEALHO HEGOIBINOro
9@CJA CHCTEM, B KOTOPHIX UMeeT MecTO IePexof JacTAm K KOJoc-
CaIBHOMY YHCIY CACTEM, HOJIyIeHHHX KOMOMHAPOBaHHEM [ABYX Iep-
BOHAYAJIBLHHX aHcaMbaeit.Oramune ancambis, KOTODHi HaxoxAIcH
OH B CTATHCTMYECKOM paHOBEeCHH, OT aHcambis, HOXY4eHHOTO
HaMd KOMOMHHDOBaHMEM [BYX NePBOHAYANBHHX aHcamOueit,
MoKeT OHTL Oe3rpaHfHO yMEHHIIEHO, WHOKA YaCTHOH CO-
XPaHAIOT BO3MOKHOCTH I€PEXOANTH M3 OAHOM CHCTEMH B APYIYIO.
B 5TOM CMEICJIe MBI MOK€M CKa3aThb, 9T0.aHcaM0ab, 00pasoBaHHHiL

%) Heo0XomuMO OTMETHTH, KOJIb CKOPO /{10 KacaeTcs pacHpefeieHHd,
uro 0YeHb Gonbmne u GeCKOHEYHHe BHAYEHMA & (AJIA HEeKOTOPHX (as) o3HA"
9al0T HPEMEPHO OJHO B TO #e—OHO 03HAYaeT NOJIHQe, & APYToe—IIOUTH MO
Hoe MCKIIOYeHHe paccMarpHBaMHX $as. CiaegoBarennno, GeckoHedHoe MBMe”
HeHHMe BHAYeHHMA ¢ A HEKOTOPHX (a3 MOMeT IpeCTABIATL MCUe3alOIL?
MaJI06 MPVEHEeHMe pacrnpejielleHdd,
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KOMOMHHDOBAaHWeM [IBYX AaHHHX aHcambieit, MomeT paccMaTpu-
BAThCA TAK 7Ke, KAK HAXOMAMmMiicsA B COCTOAHNY (1 PAGIHHEHHOTO)
CTaTUCTUYECKOTO DABHOBECHS OTHOCHTEJBHO DPONOBHX ¢as, ecim
9acTHIH UMEIOT BO3MOKHOCTH IEPEeXOAUTh U3 ONHOH KOMOWHHUPO-
BAaHHO# CHCTEMH B [JPYI'yl0 W eCiH CTaTHCTHYECKOE DPABHOBECHE
OTHOCHUTEJNHHO BHAOBHX (a3 IOIHOCTHIO MCYE33ET M KOrJA PaB-
HOBeCHEe OTHOCHTEJIBHO POMOBHX (a3 TAKKE IOJHOCTHIO HC-
4e3no Ok, ecim Obl faHHHE aHcam0am He OHIN KAHOHMYECKH
PacnpepesIeHHEIMHA II0 POXOBHIM ()asaM ¢ TeMH sKe 3HaueHHAMEA O
B Pyyeee, P :

OuesupmHO Tak:Ke, 9YTO COOOPAMKEHHA STOTO POia NPUMEHUMMEL
U OTAEJBHO K YACTUIAM PAa3JMIHOr0 POoAa. MEI MOeM YMEHBIIUTH
9HEPryio B OpOCTpaHcTee, obpasyiomem auadparmy, AJd YacTHUI
OHOTO POAa, HE YMEHBIIAs €€ BTO e BPeMs AJIA 9acTHI] APYroro
pona. 3To yciaoBue GyneT MaTeMAaTHUECKWM BHIDAKeHWEM IIOIY-
npoHunaemoii anapparmu. Yciaosue, HeoGXOAMMOe IJIA CTATHCTH-
9eCKOr0 PaBHOBECHSA B TOM CJIydae, Koraa guadparmMa upoHHIaeMa
TOJBKO AJIA 9acTHI, 0003HAYEHHKX MHAEKCOM ( );, BHIOOJHSETC A,
KOTJa 1, ¥ © MMEIOT OMHAKOBHE 3HAUYEHNA B 000MX amCaMOIAX,
XOTH Apyrue KooQPUIMeHTH (.,, p,,... MOI'YT UMETh OTAMYHBIC APYC
OT Apyra 3HAYEHUA.

JTO BaKHOE CBOWCTBO GOJbmMX aHcaMmOed ¢ KaHOHMTECKHM
pacmpejeJsieHreM faeT OCHOBaHME AJa Gojee cnenuasbHOTO pac-
CMOTPEHNA NPUPOAH moxoOHEIX aHcambaeit. Ilpm sTom ocoGenmo
BaiHBl CDABHHUTENbHHE YHCIA CHCTEM B PAa3dAYHHX  MaJbX
aHcamMO0aAX, cOCTaBIAAOMUX Goapmcit aHcambab, a Tamxe cpef-
HUe 3HA4YeHNWA HEKOTODHX Hambosee BajyKHHX BEJINYHH B 60Ib-
moM aHcam0ie m cpefHHe KBajpaThH OTKIOHEHMH OT STAX Cpej-
HNX 3HAYeHwil.

. BepoaTHocTs TOro, 4ro cmcrema, IpPOM3BONBHO BHOpaHHAA
M3 KaHOHMYECKH paclpefieeHHOI0 Ooxbmoro aHcambas, Oypmer
cofiepsRarb B TOYHOCTH V,, - .., V; YaCTHI Pas3jdYHOrO POfa, BEIPAa-
#K8eTCA KPATHEIM UHTETPAaJIoOM

e A SR\ il
e -]

e ST dp, ... dq,, . (516)
dassl
nan
vtV
e ° 517
v,l ‘e ‘I;,l * ( )

9TO BHpAajKeHHE MOKHO HA3BATh BEPOATHOCTHI0 MAJOro aHcaMmGis
(v, +-- v,). Cymma Rcex TakEX BepOSTHOCTeH, OYEBMAHO, paBHA
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eamumrne. nave rosops,
L T T,

e .
e
Zvl T Eyh Vl! [N V],I =1 (518)

B coraacun ¢ (500).

Cpenuee mo GoabmoMy aHcaMOGnio sHaueHne KaKoW-1mGo Benm-
9MHHE u fRaerca Qopmyaoi

-4 "’1"1"‘ “ee +P~h‘)h‘ €
]

= ue
=3, 3, S e 619)

$asu

BCE

Ecam u ectb QyHKIEA TOIABKO V,, ..., Vy, T. €. €CAR OHA HMeeT
OfMHAaKOBOE B3HAYeHmEe [UIA BCEX CRCTEM KAaKOro-Tn00 Majoro
arcambasA, To opmyaa sTa CBOAMTCA K

L R
o

- N\ Q ue.
“""}.M"'th Y B (520)

Taxee, ecm AasA OTANYAA MBl 0003HAUAM CcpelHCe IO GOMBMIOMY
M MaJIoMy aHcAaMOnAM uepes u'grang M U petit, TO OyAeM mMeThb

Q4w v+ v, -
()

— - e .
U grand = Ev s zv;  |petit . (521,
1 h

vyl ooyl

B oroit raBe, TAe IpegMETOM paccMOTpeHmsl ABIAKTCA 60ab
mue amcamOmy, u Bcerga o0603HadaeT cpefHee IO OOJBIIOMY

aHcaMmOai0. B mpepmaymmx raaBax u Bcerfga o0003Hadamo cpex
Hee II0 MAaJoMy - aHCaMmOJiIo.
VYpaenenne (505), KoTopoe MH HepenumeM B HECKOJBKO OTIAHY
HOli JopMe, a MMEHHO
BCE

_9 o
€ 9=2Vl..’.2\’hg .Se ?1‘...?},] dP1°"dqn’ (522

$asu

BVt gy, —e

HOKasHBaer, uro @ Apdfgerca GyEkmued O W py, ..., 1y, a TaKE
BHEITHAX KOODAMHAT @,, 4, - .., HeABHO BBOAEMEX ¢. Ecim mr
nnddepennmpyem ypasHerme (522), pacCMaTpPHBAsg BCE BTH Beaw
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YUHB KAK IIepEMEHHBIe, TO HOJYy4YHNM

—_(_e‘i'mde)"'"‘z E

B+ +uv -
BCE HE R RAMLLY A M

+ ...+ —e (] ‘
XS._..S(FM Pl‘::;a”.):," dp, ... dgn+
$asn
"o + +ll-,,v,,
d*‘l vie o
EVI z’ S S—W_dl’n'-‘dqn+-.-—
¢asu
“'lvl+"'+p'h\'h"‘
da e

12v1 Evh S S Ga. v APy dga— ... (523)

e
VMHOMAA 9TO ypaBHeHuwe Ha e® m, KaK 0BEIYHO, 0603HaTAR yepes

] ds ds
Ay, Ay, oo BERWUMEML —Zo-, — -, ..., M NOIYYHM, B cATy

33KOHA, BEIPAMKEHHOTO ypanueHneM (519),
aQ | Q dd - = =
—'F"‘l"é';de: =Y (91V1+ tee +!"‘hvh——s)+
dpy = | dua- da,~ | da, ¢
L R SN PR IR
dQ = Er_m_e_'*ﬂ:_ A8 — v, dp, — N 4, da,.  (525)

Ilocwonsry ypasHerue (503) maer

Q+F1;1'+'~.-+Ph:'h"‘;__ 7 a
5 — = H, (525)

YIpefsAymiee ypaBHEHNE MOKHO HANMCATH B BHAE
d=HdO - v, dp, — Zl da,. - (527)
Hawee, ypasnenue (526) paer .
de+ Y p,dv,+ v vldul—d_—BdH-{—HdG (528)

Uckmouaa d2 w3 9TMX ypaBHeHMI, IOXydaem

dz = —OdH + X p,dv, — Y A,da,. (529)
ITonaras

¥ —c+OH (530)
A

AV —=ds |+ OdH + Hd®, (531)
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Mbl MMeeM
d¥ =HdO + 3 u,dv, ] A,da,. (532)
COOTBeTcTBylomﬂe TePMOAHHAMHICCKHE YPaBHEHMA HMEIOT BHJL
de=Tdn+ 3 p,dm, — Y Ada,, - (533)
dy = —ndl + X p,dm,— Y A,da,. (535)

URM BHBCJAGHH M3 TepMOAMHAMEYecKRX ypasHeHmi (114) m (117)
TMyTCM IprOaBIeHHA YWIEHOB, HeOOXOOMMHX JJIsi y4eTa M3MEHEHHS
KOIHMYECTB M,, M,, ... OTAEJIBHHX BEICCTB, N3 KOTOPHIX COCTOMT
testo. CoorBercTBHe ypaBHeHMI ABasercsa HamGoJee coBepIIEHHBIM
TOMA3, KOF[la e[MHMIA, B KOTOPHYX HzMepPHIOTCH KOMIIOHEHTH,
BHOpaHK TakuM 06pasoM, uYTO Mm,, Mm,, ... NPONOpPUHOHANBHbE
uHCJIaM MOJIEKYJd HMJIH aTOMOB pasiMYHero poAa. Beaumumns
¢4, 1%, ... B DTHX TePMOJAHHAMAYECKNX YPaBHEHHUAX MOI'yT OIpe-
HeaATBCA, KaK IPOM3BOAHHE, JIOGHM YypaBHeHMEM, B KOTOPOM
OHHA BCTpeYalTea *).

Ecom MBl cpaBHmM crarmctmucckue ypasHenma (529) u (532)
¢ ypasHeHuamm (114) m (112), npusefeHHsiMm B raase 1V m pac-
CMOTPeHHEIMU B riiape X1V B KauecTBe aHAJOrOB TepMOANHAMM-
YeCKUX ypaBHeHHMH, TO ME OOHApYMuM MeKAY HUMA 3HAYHTENb-
Hoe pasumyme. Kpome wreHoB, cOOTBETCTBYIOIMHX [OICJIHMTEIbHEIM
9AeHaM Te pPMOAMHAMHYECKHX YypaBHEHMA 5TOM riaBel, B Kpome
TOro obcrToATeNILCTBA, WTO CpeflHUE B OfAHOM Ciydae OepyTcs IO
GoapmoMy ancaMGiaio, a B APYroM — II0 MAJIOMY, aHAJOTA HHTPO-
naE H § 7 COBePUIEHHO PASIMYHEI [0 OTPEeIENEHUI0 W 3HAYEHNI,
Mu Bepmemca K BTOMy NYHKTY HOCTE ONpeAeleHnA IOPHAAKA
BeINYRHE O0BUHHX (uiokTyanmit v,. ..., v,.

M ndie pennmpys ypasuenme (518) mo p, m ymmoskas Ha ©,
noJxygaem

DbV b v

>[92 G 9 -
Eyl ) 'th a?x_l— yl/ VI! N Vhl —0’ (536)
o) - com )
OTKYAA 5 - = —v, B COMIACHH ¢ (527). AnddepeHumpys cHOB2
1

OO %, M @, ' IOAAras

e 9 _ 3
b;‘l = =Yy Y = 27

*) Cp. Transactions Connecticut Academy, vol. III, pp. 1 16 u naaee.
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MBL IIOJIy98eM
Qv gy, -

| v, — V. 0 i
.»2?4;"'2\),‘(3:;"‘(1 Y =0, (537)

R AR A

' o02Q —v, ) (v — V) 2
an . Zv,, <d|1.1 oy, : > Vil = 0(538)

Mepne CTOPOHH BTHX ypasnennﬁ NpeACTABIAIT CpeHHEe 3Ha-
qeHHA  BEJAMYMAH, 3AKMIOYCHHEIX BHYTPH TVIABHHIX CKOOOK.

CI1eoBaTeABHO,

—_— - - dQ v ' 4
(=) == =B =80, (539)

= — - - PX) o, Ovy

Yy — V) (Ve =) =9V, —V, Vo= —0 —— =08 =02 (540

\V1 x)(\z 2) 1’2 172 Fpy Ops Opa e (540)
Us ypasuenna (539) MH Mo:KeM IOJydATh IPE/CTABICHHE O

NOPAAKC BEIUYMHEl OTKJIOHEHMH v, OT e¢ CpejHero 3HAYEHUA IO

adcaM0iio, KOTAa 9TO CpefHee SHAYCHAE BEJMKO. Y paBHeHWe

MO;KHO HAIHMCaTh B BHJE

(i—v): @ 3y
Vi vy Oy
1TpaBas cTOpOHA BTOr0 ypaBHeHHA Oymer, BooGmie rOBOPH, Maia,
1orga v, Beauxo. Boapmue 3HadeHuA He 00A3aTeNbHO HMCKIIO-
qam‘cw HO OHM JOJKHEL 32aKJII0YATHCA B 0YEHb Y3KHX rpammax
no p,. Tax Kax, ecin
(m—v)® 1

B | (542)

FATA BCeX 3HAYEHME p, MEKAY TPAHANAME P M gy, TO MH OyneMm
AMOTH MCIKAY TEMU Ke TpaHulaMu

2 @y, > dy, | (543)
Vlz_‘
¥, CJe0BATEABHO,
26 (—7- - —‘-,—-) > (544)
=% “»3
Vo 1

PasHOCTh p”;—p’, TPEACTABIACT cO0OH MOITOMY YHCJIEHHO
1CHDb MaJdyio BeanymHy. UToOH yscHHTH cele BasKHOCTH TaKOM
pasHocTH, 3ameruM, uTo B Qopmysae (498) p, YMHOMaeTCA HA v,
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M npousBefeHHNe STO BHUUTaerTcHA n3 dHepruu., CIenoBaTeabHO,
J(asKe OYEeHb MAJIOe Pa3JIMuye B BHAUEHNN V., MOJKET UMETh 3HAYEHNE.
Ho, mockoasky v® Bcerga MeHbINe KMHETHYECKOI DHEPruM CcH-
CTeME, HalIa (bopMy.na IOKA3BIBAET, UTO p/—p’y, Iame Oyaydn

YMHOMKEHO Ha V| WJIH V", Bce ele MOKeT PaccMaTpuUBaThCH Kak
tﬂebyﬂleCTBeHHaH BeJIMYAHA.

~ Mir ‘Mo#eM Temeps- ycTaHOBAUTH B OTHOLIEHWH CBOMCTB, A0~
CTYNHBIX Y€JIOBEYECKOMY BOCIPUATUIO, OCHOBHEIE OTINYHTENH"
HEI® 4ePTH aHcam06us1, M0OGHOI0 TOMY, KOTOPHIT MBI PaccMaTpu-
BaeM (KAaHOHMUECKM PacIpefesieHHbt 000 ancaM0Ib), KOrga
<PeAHHe YMCcIa 4ACTHUI[ PA3JIUYHOTO PO TOrO 3Ke MOPANKA BeJH-
9HUHBI, 9YTO UM YHCJIO MOJEKYJ B TeJdaX, ABJIAKIIUXCH NPeAMEeTOM
Jusumueckoro srcnepumenta. Hecmorpsa Ha To uro aHcambib
CONIePKAT CUCTEMBI, YHCJI0 YACTHUI, B KOTOPHX MOMKET K0JIe0aThes
B INMPOYARMIAX NPeNeNax, IPAKTUYCCKU OTH YUCAa KOJIEOTOTCH B
€TOJb Y3KUX Mpejesax, uTo KOJIeGaHnA 9TU FABJIATCA HEOIYTH-
MEIMH BO BCeX CJIYy4asX, 338 UCKJIOUCHNEM CJIyd4aeB OcOOBIX 3HAYE*
HUIT TOCTOAHHEIX aHCaMDIA, ITO UAKIOUEHNE B TOUHOCTH COOTBET-
CTBYST TOMY IIPUPOAHOMY CJYd4al0, KOTJa HEKOTOPHE TePMOAMHA-
MAYeCKHe BEJIMYMHEI, COOTBETCTBYyOmue O, p , 1,. .., KOTOPHE BO-
-00me ompegeaAi0oT KOH'EHTDALUAY PA3INYHBIX KOMIOHEHT TeJ, nMe-
10T HEKOTOpOe 3HAYCHUe, NEIAMINEe 9TH KOHIEHTPaIUN HEeOIpPenc-
JeHHBIMH, WIH, ADYIMH C10BaMu, KOrja YycJIOBUs TAKOBEI, 4T0
OIPEReNANT . cOCymecTByOmpe (Pashl BewecTBa. 3a HCKIOYEHUEM
CIyq9as 3TUX  OCOOHIX -3HAYEHMA GoJibuION aHcamM0ab. B Ipejesaax
4eI0BeYeCKIX CII0COOHOCTeMH BOCTIpUATHA He 0T/INYaeTCA OT MaJloTo
aHCaM0iIsA, a MMEHHO, OT JIIOGOro W3 COjie pAtAlUXCA B HeM MaublX
aHcaMOIell, B KOTOPOM v,, ¥,, . . . HE OTINYAIOTCH 3aMETHO OT CBOMX
CpeHuX sﬁaqeﬁnﬁ ’

CpaBHuM Temeps Bemmumusl H w ¥, CcpefHHe 3HAYEHHA KOTO-

PHX (COOTBETCTBEHHO B GOJBIIOM ¥ MAJOM AHCAMOIAX), HAK MBI
Bafean, cooTBeTcTBYIOT aHTpondu. Ilockumery

H= Q- 111\'1‘!' c RV —2

TG

H—n= 9"‘#1“1 e-r PaVa ‘P' (545)

Yacts aT0il pasHocTH 00yc/Ja0BIeHA TeM OGCTOATEIBCTBOM, 4TO H
OTHOCHTCHE K poOfoBHIM aszam, a v —K BHNoBHM. Ecmau M 000
3HAYAM 4Yepe3 Y, MOKA3ATRNL BEPOATHOCTH POMOBHX das MaIQra
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aHcaM0ad, TO IOAYy4YuM

‘ Mgen="1-+10gv,! ... v}y : (546}
H——'q-._H—'r‘gen—}—]Ogvl ol (547)

Ho— g =2 W0t 1ogy 1 y). (548)

J10 Bmpaskenue upepcraBager coGok gorapudM BepPOATHOCTH
Maaoro ancambias (v,...v,)*). Ecam momomnrs

Ygen — ¢ .
e — Mg, (849)

4TO COOTBETCTBYET YpPaBHEHHIO
*—:‘_:1,, (550)

TO MM IOJIYYEM

q’sen=d?+elog Vl! e ‘)h!

) -4
Qiuvw+ ... +m—19 .
H = mgep = ————— gm 8, (551)
Jdra pasHocts GyaerT MMeTh MaKcEMyM npud *¥)
Y oY
df"'“: o “"“ =gy . (552)
1

OrMeuasi 3HAYEHHHA, COOTBETCTBYIONINE BTOMY MAaKCUMYMY, LITpH-
XaMd, MHl TIONYYAM TIpUGIRKEHHO JJIA cIydad, KOTAA V, ..., Y,
TOrO ’Ke INOPAAKA BeJMYMHH, 4YTO W 9ACAA MOJCeKYA B OOHYHHX
TeIax,

Q + 1S3 '}‘ coo Pavn — *gcn Q + P‘lv; + .. —‘f' th;l —4‘330
IJ -_— 128\‘1] = e = T -—

(Phen ' ) (P > Aw, M (d '!»gen ) G2 (poay
ovE 29 0,0, dv‘l
(U ‘Pgeu) (Aw)" (6 q’gen) Avidvy (_0:})_ \ ! (_Arﬁ)_g_
“H—"Agen v} Avidvy L 6#, /29 , (554)
rae ) )
o 'e+ v~ bgen’ (555)
‘ Avy=y,—v,, Av,=v,—v, ... (559)

*) Cm. dopmyay (517).

**) Crporo roBopA, Ygen ONpeEeIAeTCA KaK QYHKUMA vy,...,v, JAWD Aad
nedabX 3HaYeHM# BTHX mepeMeHHHX. TeM He MeHee, MBI MOKeM ONPeEHTD ee
HAaK HeNpepHBHYI QYHKIMIO NPH NOMOIGH Mo6oro MOXXOoAALIero Ipolecca
WHTEPNOINPOBaHHA.
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370 BEIpaAieHne NPECTABIACT 30 POATHOCTD CUCTEMBI (v,, - . ., ;).
‘BepoATHOCTH TOro, YTO 3HAYCHUA Y, ...,V, BAKIOUCHB B 3a/aH-
HEIX I'PDAHNLAX, MAeTCA KPATHBIM MHTEI pacIoM

2 ', £0-
B ‘/O_t”gen ! (_A\al)fl B 9 “ggll ! AviAye . /0 4'g(‘n ! (Avh) ¢
S S oC e N ov? 249 _OVIOV, RN ol o

x dyv,. . .dy,. (557)

Orciofa cafiyer, 4TO pacipefiedeHue 60IbMOro aHL.d\{(’mH oo
‘SHAYeHNAM V,, .. .,V CIACAYET «33KOHY OMHUOOKM, KOTAA YV, ..., v;
OYeHb BeJNKO. 3HAUCHME ITOr0 HHTEr paJa, BBATOrO MeAY TIpe-
JdesaMn + oc, AOTKHO OBITH PABHO €JUHWUIE. 3TO AacT

l.l
. (2xR) 2 .
(?(‘ ——I— = 1. (058)
D2
AN
1 ’ 5
C=-log D—- log (2r8), (559)
oe
< Pbgen N\ [ P¥gen )' (" O*¥gen )
v} ) Novove J T "\ vow
( Pgen >' ~ gen \ ( 024’3‘1
0,09, N o T TN Oy,
D= .. (560)
PYgen )' 7 *gon >' [ 9¥gen >’
dvhdvl k\ -’)V,{:’V.‘,‘ """""" \ 0VZ
T. e.

.(3'5’1‘) (35:} ............... (Y|
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JIaJIee, mo -(553), Mu mMeeM B l'IepBOM npn6:mmermn
H-— ngen—C-——logD—~log (270); . (552)

pasfenuB Ha mmocrosHHyl0 K*), MH cBeleM OTH BeJIMUMHE
K O0HIYHON efMHWIE IHTDONAU

H—"Mgen = log D—Fhlog (2r9) (563)
K - - 2K

Hocnom.rcy K wumeer TOT e HNOPANOK BeJIMYNHH, YTO 1N YHCJIO
MOJIeKY/I B OOBIYHEIX TeJaX, 9TO BHPazKeHNe ONpefieJisier, OYeBUfHO,
BeJIMYMHY CTOJIB MaJylo, 4TO €0 MOMHO HpencGpeus. Heobxomumo
OTMETHTb, 9TO Mg MPECTABIACT COGOH BAech Ccpefinee 1O 6OIb-
mOMY AaHCaMOJI0, TOrfa KaK BeIWUNHA, KOTOPYO ME 3KelIaeM
COIIOCTaBMTh ¢ H ABIACTCA CcpefHell 0 MamoMy amcaMmOiio.
Onmaro, IOCKONBKY MBI BHMlelIW, 9TO B PacCMaTpHE3EMOM CIydae
Gonpmioll aHcaMOJb MpeNCTaBIAETCA YelloBeYeCKoMY HaOIIONEHUIO
O[iMHAKOBEIM ¢ MalHM aHcaM0lleM, TO HTHM OTJIHYNEM MOKHO
npeHeOpeub.

CireloBaTesbHO, B PaccMaTPMBAEMOM CJIydae OTINYAS MEAY
BCJIMIMHAMY, KOTODHE MO;KHO HpPE/ICraBUTh 0003HaueHuAMHE *)

' I}
ngn igrand’ "lgen !grand’ Ngen Ipel it?

He ON[YTHMH [IIf 9YeJ0BeYeCKOT0 BOCHpuATHA. PasHocrs

Ngen lpetit""lspcc lpetit= logv,!...v!

M, CIefl0BATeIbHO, ABIAETCA IOCTOAHHON, KOIbL CKOPO YACIA
Yy, « -+, ¥, TOCTOSHHHI. 7 IIOCTOAHHLIX BHAYEHUH HTHX UYHWCeJ,
CIIe[loBATEIbHO, HECYHMIeCTBEHHO, OyAeM Ju ME IO0Jb30BATLCHA
cpefiHeli BETUYMHON Ngen WIM 4 JJA DHTPONINM, IMOCKOIBKY BTO
BINAET TOJBKO HA IIPOM3BOJIbHYI0 IOCTOSHHYI WHTET PHPOBAHUA,
npubasiugemyio K sHrpomnmu. Ho ecan ymesa vy, ..., v, nepeMeHHH,
ymorpelbieHne IOKasaTesas A BUJOBHX ()as CTaHOBHTCH HeBO3-
MOKHEIM, MO0 IIPMHIAI, COIIACHO KOTOPOMY SHTPOIMA KaKOTO-
au00 Tesda BKIIOYAET IIPOM3BOJIbHYI0 AaINTHBHYIO IIOCTOSHHYIO,
IIOfiBe pAieH OTPAHHYEHNIO, €cIIM Jiell0 KacaeTcsd PAa3INYHHX KOJM-
9ecTs OJHOTO M TOTO e BelecTBa. B aTOM caryuae HpOM3BOIbHAS
mocTOAHHAsA, OyAydnm ompefielleHa JJA  OAHOTO KOJMYECTBA
BEIIleCTBA, TEM CaMHIM OIIpefledIAeTCA A MOOKX KOJIMIECTB TOTO e
BemecTBa.

*) Cm. crp. 181—183.
**) B orux fopmMyaax qus Gonbimel scHocTn Yepes Hgen! grand ¥ "lSPeclpetn

0603HaYeHH! BeIMUMHEL, KOTOPHE B APYTHX MeCTaX 0608HaUaanch depes H u 7.
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Iina ompefesIeHHOCTA IPEANOJOKAM, YTO MH HMeeM JIBe TOM-
flecTBEHHEIE KH[IKME MaCCH B COIPUKACAalIIuXcA KaMepax. SHTpo-
nnA NeJIor0 paBHA CyYMMe SHTPOIMIl 9acTeil m yOBOEHHOI SHTpOIMU
ofno#t gactn. IlpeamonoxuM Temepb, 9TO MBI OTKpPHBaeM KJIANAH,
ycTaHoBIMBAA TaKEM 00pasoM coolieHme Meskpy ofemMm KaMme-
pamMn. Me He paccMaTpuBaeM 5Ty omepanumio, KaK BH3HBAKNIYIO
N3MEeHeHNe OSHTPONMM, XOTA MACCH rasa WM KEAKOCTHA AnddyH-
AUpYIOT APYr B Jpyra m XoTA TOT ke lipomecc Audysma yse-
anuud OH BHTPOIMIO, ecau Ol MacCH JKBIKOCTA OHIIE Pasimy-
HuME. OueBnHO, CIEMIOBATEIBHO, 9TO IpH BHYKCJICHEH BHTPOIHMN
Mu JOJIKHH HMETH JeJI0 ¢ PaBHOBECHEM OTHOCHTEJNBHO POMOBHIX
¢as, a He OTHOCHTENHHO BEMOBHIX, M 9TO, CJIeJOBATENBHO, BEJL-
9FHA, KOTOPYI0O MH AONKHH IpHMeHAThL B KAa4eCTBe HKBUBAJCHTA
BHTPOIKMHM, ecTb CpefHAA BeanuwHa H WM ngep, 2 He CpefHAA
BEJNUYNHA 7); UCKIIOYEHNE COCTABJIAET TePMOLHHAMEUKA TeJ, B KOTO-
PHX 4YHCIO MOJEKYJ PAasiugHOr0 pofia TIOCTOSIHHO.
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