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IpenucioBrHe K 4eTBEpPTOMY HU3NAHHUIO

Ilpy mnNOAroTOBKE UETBEPTOrO H3JaHUS KHUTH BO BCE €€ TJaBhbl GbLIH
BBEJIEHB! JIONOJIHUTEJIbHbIE NaHHble, OTBEHAIOL[HE HOBEHIIEMY COCTOSHHIO
yUY€HHSI O MECTOPOXKJEHHUSX MOJe3HbIX HCKolnaeMblx, OAHYW TJIaBBI NpeETep-
Tlenn: JloKaJbHBIE U3MEHEHUs, Apyrue Obliu nepepaboTaHbl KOPEHHBIM 00-
pasom. HauGonee cyuiecTBeHHO MOAEpHU3UPOBAHA TJlaBa O THAPOTEPMaJlb-
HBIX MECTOPOXKJAEHHUAX, B KOTOPOH BMECTO OJHOH KJIaCCHYECKOH MOJCJIH
MarMaToreHHOro pyJaoo0pa3oBaHHUsl OCBELIAIOTCA MATh KOHLenuui dop-
MHPOBaHMs THIAPOTEPMAJIBHBIX PyA C y4YacTHEM MarMaTOreHHbIX, MeTa-
MOpP(QOreHHbIX, 3aXOPOHEHHBIX, aTMOochepHbIX U MOPCKUX BoA. Kpome Toro,
‘OLlEHEeHAa IJIMTEJBHOCTh [HAPOTEPMAJIBHOTO PpyHLooOpa30BaHMs, a TEOXHMH-
yecKasi XapaKTepHcTHKa mpoliecca ¢GOpMHPOBaHUS THMAPOTEPMaJILHBIX Me-
CTOPOXKIEHH} TIpUBe[E€Ha B COOTBETCTBHE C COBpPEMEHHBIMH JAHHBIMHU.

B kuure Gosee coBepuienHo paspaboTana MeTaJlJloTeHus NOKeMOpus,
olicHeHa KOHLENLHWsl TeKTOHUKH IUIMT B NPHJOXKEHHH K OOpas3oBaHHiOo Me-
CTOPOXKJIEHHI MOJIe3HbIX HCKomaeMblX. IIpu xapaKTepuCTHKe NE€rMaTHTO-
BHIX MECTOPOXIEHWH HaMeueHBhl JTBE HX PasHOBWIHOCTH, OTHOCSALIHeCs] K
MarMaTtoreHHblM W MeTaMmopdoreHnbnm IpoayKraM. O6paieHo BHHMaHHe
Ha HUCCJCHOBaHHe MHUHEpPaJbHBIX BKJIOUEHHWI JJIsT ONpeLCJeHHs  TPHPOJbI
KapOOHATHTOBBIX MECTOPOXKIEHHH, YTOuHeH TemmepaTypHuI pexum ¢op-
MHPOBaHHsl CKapHOBHIX MecTopoxaeHuH. OO6HOBaeHa WHGOpPMALHs O JIH-
HEHHBIX aJIbOUTHTaX. YTOUHEHBI YCJIOBHSI BO3HHKHOBEHMS! BYJKAHOTCHHBIX
THAPOTEPM AIBHO-METACOMATHYECKUX H THIAPOTEPMAJIbHO-OCAdOUHBIX KOJ-
YeNaHHbBIX MecTOpoxAeHHI, OTKOPpPEKTHPOBAaHH (HPH3HKO-XMMHUECKHe Ia-
paMeTpnl 0Opa3OBaHUs MeECTOPOXIEHHH TOJe3HBIX HCKONaeMblX pasfnu-
HeIx (Qanuil Meramophusma. Pacurnpen nepeuenp 0caJOuHBIX (HOpManMi
TIOJIE3HBIX HCKOMaeMbX. B TJ1aBy O reoslorHyecKMx CTPyKTypax MecCTOPOXK-
JleHHH TIoJe3lIblX HCKOMaeMbiX BBEIEHB HOBbHle 0oJiee  INpEACTABUTEJbHBIE
wintocTpanud, PernonanbHble 32aKOHOMEPHOCTH PpasMEILEHHsT MEeCTOPOXKie-
HHfi TOJIE3HBIX HCKONAEMBIX MONOJHEHH CBEXWMH JaHHbIMH, OCOOEHHO B
yacTy, Kacawolllehics He(pTera3oHOCHBIX 6acCeHHOB.

ABTOp ¢ MpU3HATEJNBLHOCTHIO OTMedaeT mnoxenawus B. I'puropeena,
BHICKA32HHBIE MM TIPH TOATOTOBKE YETBEPTOTO M3JaHHUA KHHUIH, a TaKxe
nenHole coobpaxenuss . Haymoa w HU. XonakoBckoro, cooOuleHHEIE WMH
OpH MNPOCMOTPe pasfena, Kacaiolerocss TeoXMMHH THAPOTepMaJibHOTO
npouecca.

IMpeaucaoBue K TpeTbeMy H3LAHHIO

VueHve 0 ToJe3HBIX HCKOTIaeMHIX pa3BuBaercss HepaBHoMepHo. [lo
OJIHHM HalpapJeHHsAM OYpPHO HAKAIWIHBAETCS HOBas CONEPIKATEJbHAs1 WH-
¢opmansi, o ApyruM CYLIECTBEHHOro OOHOBJeHUs He mpoucxomut. [los-
TOMYy IIpM TIOATOTOBKE TPETHEr0 H3NAHHS KHWTH OMHH €€ TJaBbl TNOJ-
BEPIJINCh CYLIECTBEHHOH TiepepaboTke, NPYTHE OCTaNHChL HETPHKOCHOBEH-
HeiMy. Haubosiee 3aMeTHyio MojepHH3aluio TipeTepliesid CJAEIYIOUHe TIJia-
BH KHMTH. B Tperbio raaBy (Ieonoruueckue yciopusi o6pa3oBaHuss Me-
CTOPOXKJEHUH TONE3HBIX MCKONAEMbIX) BBELEHB JaHHBIE He TOJBKO O
MECTOPOXKIEHHAX KOHTHHEHTOB, HO H O MOJE3HKIX HCKOTIaeMHIX OKEaHOB.
Yray6iexs NpeAcTaBJeHHS O COOTHOIIEHHHM TEOCHHKJIMHAJBHLIX H IJaT-
(HOpPMEHHBIX MPOLECCOB pYAOOOpa30BAHUS MOCPEICTBOM OGBEIHHEHHS HX B
MeTaJlloreHHyecku koMIiekc. Hanoxkenw Hopelinye pawnble, Xacalo-
LlHeCs] WCTOYHHKOB BELIECTBA 3HAOTEHHBIX MECTOPOXKIEHHIl W OLEHKH pyno-
obpasywouiell poJiH MarMaTHiecKux mopod. I1o-HOBOMy oOCBelleHbl NOAXO-
ABl K X2paKTEPUCTHKE (PUIHKO-XUMHUIECKHX TOJell yCTOHYHUBOCTH pyaoobpa-
3yIOLHX MuHepaJoB. Pacumupena KaIaccHPHKALHs TeoJOTHYECKUX CTPYK-
Typ SHAOTEHHLIX MECTOPOXIEHH{i TIOJe3HbIX HCKONAaeMbIX — B Hee BBELEH
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KpoMme ofuiux cBefeHHHl U3 0OJIACTH Y4€HHSI O TEOJIOTHH TIOJIE3HBIX
HCKOMaeMblX, B HEH paccMOTPeHbl NPUPOAHBIE YCIOBUS (DOPMUPOBAHUSA Mar-
MaTHYECKO#, NerMaTuTOBOH, CKApHOBO#H, KapOOHATUTOBO#H, THAPOTEPMAJILHOH,
BLIBETPHBAHHS, POCCHINMHONA, OCajlouHONd U MeTaMOpP(hOreHHOH rpynn MecTo-
pOXJEHHH, a Tak¥kKe CTPYKTYPHBHIE YCJOBUS U pPerHoHajbHBIE 3aKOHOMEp-
HOCTH MX pasMelleHysi. ABTOP CTaBMJ LEJIbIO BHISICHHTH KaK Ie0JIOTHYECKYIO
06CTaHOBKY BO3HHKHOBEHHSI M Pa3BHTHS MECTOPOXKJEHHUIH MOJIE3HEIX HCKONa-
€MbIX pPa3HbIX '€HETHYECKUX KJACCOB, TaK H (PU3HKO-XHMHYECKHE MOKa3aTeJH
9THX TNPOLIECCOB, CBEJEHHSI O KOTOPHX B OOJIBIIMHCTBE CJy4aes, K coxKale-
HHIO, KpafiHe orpannuyeHbl. TakuM o6pa3oM, B KHUTE JlaeTcsl OL€HKA reoJort-
YECKUX M (PH3NKO-XHMHYECKHX YCJIOBHH 06Pa30BaHHsl SHIOT€HHEIX H 3K30T€H-
HBIX MECTOPOXAEHWH MOJEe3HBIX MCKONAaeMblX, BOSHUKAIOIIHMX HA DPAa3JIHUHBIX
3Tanax CJIOXHBIX ¥ AJHUTEJbHBIX Npeobpa3oBaHHi 3eMHOH KOPHL.

Kak BO BCAKOM yue6HOM PYKOBOACTBE, B OJHHX pasfiesiaXx KHHIH, rie

TOBOPHMTCSI O MECTOPOXXJAEHHSAX, KOTOPBIMH aBTOp 3aHHMaJicsl JIMYHO, Impe-
obJlanaer OpHUTrHHAJBHBIH MaTepuas, B APYTHX — CUCTeMaTH3UPOBaHBI pe-
3yJbTaTh NPEXHUX W .COBPEMEHHBIX MCCJENOBaHUH, yUMTHBAIWOUIHE IO BO3-
MOXHOCTH JAOCTHXEHHsl Halllell CTpaHbl M MaTepHaibl 3apybeXHBIX Teo-
JIOT'OB.
[Ipu MOATOTOBKE KHHI'M TIPHHWMaJIOCh BO BHHMaHue, YTo OyaylliHe 4M-
TAaTeNH yKe 3HAKOMBI C TJIABHHIMH pasellaMH reOJIOTHH ¥ OCHOBaMH (bH-
3MYEeCKOH XHMHWH, NO3TOMy MHOTHe OasucHble TIOHATHSI M ONpeleseHHs
3THX 'HayK 31€eChb He TOBTOPSIOTCH.

Knura ocsemaer TepBHH pasien y4YeHHss o TIOJIE3HBIX HOKONaeMbIX,
BCJIOJ 332 KOTOPHIM YMTAIOTCsl ONMCATeJbHBIE KYpChl T€OJOTHH pPYIHBIX, He-
PYAHBIX M TOPIOYHX TIOJE3HLIX MCKOTIAeMHIX, B KOTODBHIX paccMaTpHBAETCS
60ab110ll (DaKTHUECKHH MaTepHals, WIWIIOCTPUPYIOUIHH CTPOEHUe THIHMMHBIX
MecTopoxJieHHH. B 3Toil paboTe MecTOpoHKJeHHs1 OMUCAHB B OrpaHWYEH-
HHIX pa3Mepax JIHUIb B KayecTBe HEoOXOMMMEIX NMPHMEPOB.

Bcem naTHaauaTH rJaBaM KHMIHM  NpeAnocyiaHbl anurpadul, B 60Jib-
LIHHCTBE CJyYaeB B3sTble U3 paboT KPYNHEHIIHX COBETCKHX TE€OJIOTOB, N0-
CTHTLUHX 'OCOOEHHO 3HAYUTENBHBIX YCNEXOB B 006/acTsX, OCBELIAEMHIX B
TOH MJIM UHOH IJlaBe; WHOrJa 3NurpachoM CJyaT LHTAThl W3 TPYAOB Bhbl-
JNAIOIIUXCA PYCCKHUX MBICJMTeEJeH.

IloproToBKa KHUrM 3aHsjia y aBTOpa YeThIpe Toja. 3aHOBO Tpopa-
6oTaHHBl 3a 3TO BpeMs OOLIMpPHHI MaTepHalJ TIOKa3aJ, KaK MHOIo yxe
CoeJlaHO JJIsl TWOHUMAaHM$Sl YCJOBHH BO3HHKHOBeHHs ©OraTcTB HeZlp HalueH
niaHeTl. BMecTe € TeM OH pacKpbl TIepCNEKTHBB FPaHIMO3HOH pPabGoTHI,
KOTOpYIO TIPEACTOUT enle ChesaTh AJs BHISCHEHHUST MHODUMX THIIOTETHYECKHX
CTOPOH YYE€HHsl O T€OJIOTHH MOJIE3HBIX MHCKOMNAaEeMHIX, JJIsl CO3/laHHs1 COBep-
WeHHOH oOf1eir Teopuw (OPMHPOBaHHSI MECTOPOXKJAEHHI 'MHHEPaJbHOTO
coipbsa. Ilo3ToMy aBTOp paccMaTpHBaeT AaHHYI0 KHUTY C JBYX TO3MIIMIL:
C OJHOI CTOPOHHI, B ‘Hefi 3a(PHKCHPOBAHO COCTOSIHHE HALUMX 3HaHHil, ¢ ApY-
roit — MpUIIOHHMAETCsl 3aBeca B MHP HEH3BECTHOrO B OOJIACTH TIeHEe3HCa
NOJIe3HBIX HCKONaeMHEIX.

3a mnomolls B MOAGOPE HEKOTOPHIX MATEPHUAJIOB ST KHMIH aBTOpP
6naronaput 0. C. Boponaesa, I'. U. Bouapory, 1. O. Bpona, E. M. 3a-
xapoBy v A. K. MarseeBa. ABTOp ¢ TIpH3HATEJBLHOCTBIO OTMEYaeT MOJEe3-
Hble COBETHI, MOJyYeHHble TIpH OOCYXKJIEHHH PYKONHCH 3TOH KHHDY OT
I'. ®. SikoBaena.



TI'rasa nepsas

NOAPA3SNEJEHHE H HCTOPHHA

llpoyecc nayunoeo TB0OpUECTEAO, 030-
PEHHOL COSHOHUEM OTOENbHLIX BEAUKUX
HCAOBCHECKUX AUYHOCTEU, ecTe emecTe
C Tem MEONEHHBIL U BeKoB80i npoyecc
ovleHenoBeHeckozo PassUTUs.

B. Bepradckuii, 1910 o.

MecTOpoXKAEHHS TIONE3HBIX HCKOTIaeMBIX MNPEICTaBJISIOT BaXKHEHINY10
COCTaBHYIO0 4YaCThb €CTECTBEHHBIX MPOHM3BOJAHTENLHBX CHJ  UYEJIOBEYECKOTO
obuiectBa. Coenckuii Coro3 pacnojiaraeT MoOILHO{i MHWHEPaJBHO-ChHIPbEBOH
6a3oil. OnHako HapacTawlHe TeMIbl AOOLIUM 110J€3HBIX HCKOTIAEMBIX, Ha-
CTOATE/NbHAsT HEOOXOAHMOCTb BbISIBJEHHS] 3HAUYMTEJBHBIX JTONMOJHHTENbHBIX
pecypcoB, COCPENOTOHEHHBIX B KPYIHBIX M BBICOKOKAUYECTBEHHHIX MECTOPOXK-
JIEeHHAX, TIOTPEeOHOCTb OOHAapyKewHHsi HOBBIX BHAOB PpPasHOBUIHOCTEH MHU-
HepaJIBHOTO Chipbsi TOTPEOYIOT AaJjibHeHIlero pacUIMpeHust U yriybJierius
reoJioriueckux uccnenopanuii. Ilpu 3ToM HapalluBawue 3aNMacoB BCEX BH-
OB MHHEpaJIbHOTO ChIpbsi OyJNeT TPOHUCXOOUTb BO BCE YCJIOMKHSIONIMXCS
YCJOBUSAX BbISIBJIEHHS HOBBLIX M paclUHpPeHHsi TPaHHIl CTAphX MeCTOpOXKJe-
HUA, HA BO3PaCTaIIUX TJNyOHHAX, B OOCTAaHOBKE CJOMXHBIX TeOJIOTHYeE-
ckux CTpyKTyp. COBETCKHX T€0JIOTOB XK/A€T HanpsixKeHHasi TBOpYecKas
paGora. Bonpoch Takoii nesiTeNBHOCTH ompelendsitoTcs pelepusiMy XXVI
cve3nia KIICC, wocTtanoBuBIlero: «O6ecneyntb yCKOpeHHOe pas3BHTHE
pabot ro eeoso2uuecKkomy U3YHEeHUID TepPUTOPUL CTPAHbL, YBEJHUEHNIO pas-
BeJlaHHbIX 3a11aCOB MUHEPaJIbHO-CHIPBEBHIX [ €CYyPCOB...»1.

NMPOMBIIUNEHHOE PA3AEJIEHHE

MectoponxcOenuem noareanozo uckonaemozo Ha3blBaeTCsl yyacTOK 3€M-
HOH KOpH, B KOTOPOM B pe€3yJbTaTe TeX HJAH HHbIX TeO0JOrHYEcKHX Ipo-
IeCCOB TIPOH30LLIO HaKOIJIeHHe MUHEPAJbHOTO BELIECTBa, TO KOJIMYECTBY,
KaueCcTBy M YCJOBMSIM 3aJeraHusi TIPUrOAHOrO [Jisi IPOMBIIJIEHHOro MC-
nonb3opanms. Ilonesxwie MckomaeMmble GHIBAIOT ra3oo0pa3Hble, XKHUAKHE H
TBepble. K 2a30006pa3ueim OTHOCATCS roprouue rasbl yrJeBOLOPOIHOTO
COCTaBa M HETOPIOYHE HHEPTHble ra3bl, TaKHe KaK Tesuil, HEOH, apToOH,
KPWITOH W [p.;, K #UOKuUM — HEDTb M INON3EMHBIE BOABI; K T8epOuim TIpH-
HalJeXHT OOJIBIIHHCTBO MOJ€3HBbIX IHWCKOTIAaeMbIX, KOTOpble HCIIOJNb3YIOTCS
KaK 3/eMeHTbl. WM UX coeOuHernus (xede3o, 30J410TO, OpOH3a W 1p.), Kpu-
CTaAAbl (TOPHBIH XpycTanb, ajMa3 H JAp.), mMuxHepass. (HCKONaeMble COJH,
rpaduT, TanbK W ILp.) M eopHble Nopoler (TPpaHUT, MpaMop, TJIHHa H JAp.).

[To TipomBbIlLJIEHHOMY HCNOJB3OBAHHIO MECTOPOXKAEHUS TOJE3HBIX HC-
KOITaeMBIX PAa3NeNsloTCsl Ha PYAHbIE, HIH MeTaJJIMYECKHE; HEPYAHBlE, WU
HeMeTaJJIHUECKHE; TOPIOuHe, WJIH KaycTOOMOJUTH, H THAPOMHHEPAJbHbBIE
(tabn. 1),

Pyoneie mecroporncOenus B CBOIO Ouepelb TOAPa3nensiloTCsl Ha MECTO-
pPOXKOEHUs1 YEPHBIX, JIEPKHX, LIBETHBIX, PEIKHX, PpaqHOaKTHBHLIX M 6Jiaro-
POIHBIX METaJJIOB, @ TAKXK€ pacCesHHBIX W PEKO3EMEJbHBEIX 3JIEMEHTOB.

K HepyOubim mecToposcOeHusm OTHOCSTCS MECTOPOXKIEHHST XMMHUe-
CKOro, arpOHOMHYECKOTO, MeTaJIypruyecKoro, TeXHHUYECKOTO H CTPOHTENb-
HOTO MHHEpAJbHOIO ChIPbSL.

MecTtoposcOenus eoproutx NOAE3HBLLX UCKONQeMblX TIPUHATO pasje-

i Marepuaror XXVI cvespa KIKCC. M., Tlonutusmar, 1981, c. 158.



Ta6auma 1

IpumepHas cHCTEMATHKA MeCTOPOIKIEHHI NOJEe3HBIX HCKONAEMBIX.
Ilo H. Epmaxosy (¢ HOMOJHCHUAMHU)

yeckKue Benle-
CTBa

8
gg
Egg Meﬂ?}:ﬁ,mﬂe' Cripne Ionesnnte HCKoNaemble
288
=RE
E DNeMenTH Pynnoe Yepubie meranan: Fe, Ti, Cr, Mn; nerkHe merasibi:
S Al, Li, Be, Mg; usetrnble meraaan: Cu, Zn, Pb, Sb,
= Ni; penkue m manvie metanms: W, Mo, Sn, Co, Hg,
= Bi, Zr, Cs, Nb, Ta; 6naropoaunie metanam: Au, Ag,
= Pt. Os, Ir; papmoaktueHple meradabi: U, Ra, Th;
5 paccesiHHble aaeMeHThl: Sc, Ga, Ge, Rb, Cd, In, Hf,
= Re, Te, Ac; penkosemeabhble anemeHtbl: La, Ce, Pr,
Nb, Pm, Sm, Eu, Gb, Tb, Dy, Ho, Er,Tu, Yb, Lu
Merannypruye- | ®aiochl: NJIaBUKOBLIE INAaT, KaJbUHUT W [OJIOMHT,
CKOE H TemJo-| noJieBOH WnaT M KBapl, HedeJuH; OrHeynopnl H
U30JISIIHOHHOE TENJOH30JMATOPRL: IpaduT, XPOMUT, XpPH30THJI-aclecT,
BEPMUKYJIHT, TaJlbKk U TaJbKOBLIH KaMeHb, MarHE3WT,
KBapLUT, OGOKCUT, BbICOKOOIHEYNOPhI: alij1ajy3uT,
CHIUMAHHT, KHAHMT (IQMCTEH), AUAacnop, AIOMOPTbC-
puT
Munepannl
Xumuueckoe TFanonuter (conu), caMOpoRHas cepa, CepHBIH KoJque-
J1aH, apCeHONUpPHT, peasbrap, aypunmurmenr, ¢Jakwo-
put, Gaput, BHTEpUT, AJYHUT, leJIeCTHH, CTPOHIHA-
HUT, KaJbLUT, aparoOHuT, MyMHC
ArpoHoMuye- Anatutr, docdopuTH, KaJuilHbie COJH, CeJUTPDL, 60-
cKoe PaTHl, JaTOJNUT, TJNAaYKOHHT
TexHHyecKoe JIHaNEKTPHKH: MYCKOBHT, (Joronut; abpasHBbl: an-
Ma3, KOPYHJ, TOMNa3, rpaHaThl, KBapil
o JparoueHHble AnmMas, H3ympyjl, aKBaMapwH, alleKCaHAPUT, PYOCHH,
g Kpuctamiel | yampn candup, WNHHeb, TONA3, aMETHCT U Ip.
§ .
] Hbesoonnme-, lNpe3oKpHCTANIBI: NBC30KBAPL, TYpPMadlH; ONTHYe-
= cKoe CKHE MHMHepaJbl: ONTHYCCKHII dmoopur, lncAANLCKHI
5 WNAaT, ONTHYECKUIH KBapl
=
= Amoppurie | Tlomenounsie u| AraTol, onanwl, o6CHAMAH, XaancioH, SiiMa, POXO-
H CKPBITO- | IBCTHEIE KAMHH | HUT (OpJiell), Mallaxur, Jazyput, HepuT (H Maje-
KpUCTaJLJIU- UT), araJlbMaToJIUT, CeJIeHUT, aHrUJIpUT, AHTapb

i POJIbI

I'oprele mo-

CrpoMTenbHbEe
MaTepHabl

CrpoHTesbHble KaMHH: CTCHOBLIC, KPOBEJbHLIE, JO-
pOxHble, GYTOBLle;, OOJHUOBOUHBbIE KAMHH: MPaMOPHI,
rPaBuTL, JabpafopUTbi U Jp.; KaMEHHhIe KHCJIOTO-
yropel: aHAe3uTbl, (ENb3UTL U ApP.; ChIpbe 1A Ka-
MEHHOro JHMThA: nuabasbi, 6a3aJbThi H AP.; BAXKY-
IHe MaTepuasibl: MepreJb H3BECTHSK, TIJIHHA, THIC,
HAIOJHHTEJH: TPaBHH, NECOK U 1p., THApPaABJHUECKHE
D062aBKH: Tpacchl, NMeM3a, JHAaTOMMTLI, Tpenelbl, Me-
HHJIUTOBHIE CJAHIB U JIp.; MHHEPAJbHble KPACKH: MeJl,.
oxpa u Ap.




ITporonxernue Ta6a 1
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« = MeceTopoKae-
[ E 5 HUR Cuipbe INoneaurte Hekonmaemuie
Bz
ag &
EBE
g CTexoJILHO-Ke- CreKodpHbie NecKH, MerMaTUThl, FJAHHLL U KaoJHllbl,
b3 paMHyecKoe JIECC U CYTJIHHKH
3
5 Teepnoe ton-| TYMMHTBL: Topd, auruut, 6ypLiil  yroab, KameHHDLI
o Topurie ph
s P JUBHO-XUMHYE- | YroJib, aHTPALUT; NOJYyCANpONeaMTh: rarar, nonyéor-
e noponmi cKoe Xepn; canponmenMTh: 6orxej, roproune chaalubi, Aac-
i (alNbLTHT, AHTPAKCOJIUT, O30KEPHT
T
TonnuBrO-XxH- Hedte tskenas nadTeHoBas, HedpTh Jerkas napa-
MHUYECKoe (bunOBaf, roplounil ra3
4y
emt
= Bonwt fipecHble: nuTLEBUrO U TEXHHUECKOTO HA3HAYERHS:
Z © MHHepaJbHble 0aJbHEeOJOrHYECKHE: YTrJEeKHCbie, cepo-
E 5 BOJIOPOAHbLIE, PaJHOAKTHBHLIC U Ap., COJEHbIE BOJDLI
= |DKuakoctn w HCTOYHHKOB, HedTanbie ¢ Br, I, B, Ra u znp.
=& |rasml
, ©
o (=9
g Pacconbt | O3sepHrle; MHHEPAJBHLIC IPA3U U HJbI
=
= la3nt I Heroproune, nreptheie: He, Ne, Ar, Kr u np.

JIITb Ha MEeCTOPOXKJAeHHUsi He(TH, rOPIOYHX Ta3oB, yTJel, TOPIOYHX CJIaHIIEB
H topda.

Tuopomunepa.soroie mecToporcOeHus pasfedsiioT Ha T0J13eMHblE BOJBI
NUTBEBLIE, TeXHHYeoKHe, 6allbHEOJOTHUECKHEe, WM MHUHepaJbHble, H Hed-
TSHbIE, COLEPAALINE LEHHble 3JeMeHTH B KOJHYECTBE, JOCTATOYHOM [JIsi
MX H3BJeueHus (6pom, von, 6op, paavii U ap.).

MunepanbHOe CHpbe MCNONB3YETCsl AJSI HYXXKJI NPOMBILIJIEHHOCTH Kak
HeTloCpeCTBEHHO, 6e3 NpelBapHTENbHOH NepepaboOTKH, TaK W AJis H3BJe-
YeHHs1 M3 Hero WEeHHbIX, HEOOXOAUMBIX HApOAHOMY XO3SHMCTBY IIPHPOJHBIX
XUMHUECKHX COeNWHEHHH wiw 3JeMeHTOB. B nocienHeM ciayyae OHO Ha3hbl-
BaeTcs PYynoH.

Pyda mpencraBnsier coboit MHHEpaJbHBIH arperat, B KOTOPOM Coaep-
JKaHHe LECHHOTO KOMIIOHEHTa (MM XKOMIIOHEHTOB) JOCTaTOYHO IS TipO-
MBbILLJIEHHOrO M3BJeuenus. Takum oOpa3oM, HE BCSKOe IPHPOLHOE CKOI-
JIeHHEe MUHEpPaJbHOTO CBIPbSl SIBJSIETCST MECTOPOXKIEHHEM TIOJNE3HOro HCKO-
naemMoro. K HuM OTHOCATCS TOJIBKO TaKue, KOTOpble NPH MHHHMAJBHO JO-
TIyCTHMOM JJ1sl TIPOMBIIIJIEHHOTO HU3BJICYEHMS KOJUYECTBE 3TOrO ChIPbsl Xa-
PaKTepH3yIOTCsl H COOTBETCTBYIOLINM KauecTBOM pynbl. KosanuecTso MuHe-
palbHOTO CHpbsi B HEIpax Ha3blBaeTCsl €ro 3anacamu. KauecTBo MuHe-
PaNLHOTO CHIpbst, WAYLIEro Ha TepepaboTKy, ONpelessieTcsl COAepKaHHeM
B HEM YEHHbLX KOMNOHEHTOS. JlNs1 MpOMBILJIEHHOH OLEHKH HEKOTOPBIX BH-
JIOB NOJIE3HBIX WCKOMAaeMbiX, KpOMe TOro, MMeeT 3HaueHHe HaJHYHE B HHX
8PEOHBbLX KOMNOHEHTO8, 3aTPYAHSIOLINX MepepaboTKy U HCNOJb30BaHHE PY.
Yewm phbillie cOfepXalide USHHBIX H 4eM HHXXe KOHLEHTPauus BpeaHblX KOM-
MOHEHTOB, TeM ©OO0Jblle LEHHOCTh PYUHI,

MuHUManbHble 3anack M COAEPXKaHHe LEHHBIX KOMIIOHEHTOB, a Tak-
e JOMYyCTHMOE MaKCHMaJbHOE COJepKaHHe BPeNHbX TpHMeced B MHHe-
paJIbHOM ChIpbe, TP KOTOPHIX BO3MOXKHA 3KCIJyaTallisi MeCTOPOXJEHHS
TIOJIE3HBIX MCKOTAeMbIX, Ha3HBAIOTCs npombliirennbimu Konduyuamu. TIpo-
MBILILIEHHBle KOHIMIMH He ABJsolCs CTPOro  ONpeleNeHHBIMH H pas Ha-
BCEr/la 3aJaHHbIMM. -

Bo-neppbix, OHM € pa3BUTHEM MOTpeOHOCTEH ueJoBeuecTBa B MHHE-
paJibHOM «Chipb€ MCTOPWYECKH MEHSIIOTCS,, @ 3TH MOTpPeGHOCTH PpacTyT He-
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o6biyaiino GypHo. Cornacio B. Bep- .0
HaJCKOMY, YeJIOBeK noTpebJisJ B ApeB-
HUe BeKa ToJbKo 18 sneMeHTOB, 10
18 B. yxe 25 sneMmenToB, B 18 B. Kpyr -
HX pacuiupuicst 10 29 3JeMeHTOB, B
19 B. B Hero Bxoausio 47 s3neMeHTOB, B 20
Hayasne 20 B. OH COCTOST U3 54, B ce- _
penynHe 20 B. — u3 80 aneMeHTOB Tal- Z |
aunel MenneneeBa, He cuutas 12 Tpan- §
CYPAHOBBIX 5JICMEHTOB, BEHISIBICHHBIX K &
1970 r. N

B Teuenue nocnenmHero naTHAECS-
THJIETHS U3 HeJp 3€MJM H3BJedeHo no-
JIe3HBIX HCKOMaeMblIX HaMHOro 60Jb-
e, 4eM 3a BCIO NpPEeAbAYUIYIO HCTO- ¥
pHio uenoBeuectBa (puc. 1). B paspa- 1

60TKy BOBJIEKAJHCh MaCChl BCe MeHee L N S
H MeHee HOTaThIX pyn U CHUXXAaJHUCh 1880 1900 1920 1940 1950 1955 1960 1965 1970 1975 1980r

TpeGOBaHUsI K KAUECTBY MHHEPAIBHOTO o | [ TN S ——
ceipbsi. Hanpumep, cpentee cojepxa- nedbTH U yrAS

1IHe MeaM B AoObiBaeMoil pyle,

coctapaspliee B nHauase 19 B. 10%, yMeublliajoch CAeAYIOIHM 00OpPa3oM:

Toaxt % Tonw %
1881—1890 e e e e e e 50 1921—1930 L e e e e e 1,5
1891—1900 e e e e e e e 3,8 1931—1950 e e e e e e 1,0
1901—1910 e e e e e e 2,0 1951—1980 e e e e 0,8
191r—1920 . . . . . . . . 1,6

ITo panupiM @. IIpokoma oxumaeTcsi, yTO A0 KOHIla BeKa OyneT npo-
HCXOJUTh CHHXXEeHHE MHHHMAJLHOIO JIONYCTHMOTO COAEpXKaHusa Melu Ha
0,01—0,02% B ropn.

Bo-BTOpbIX, NMpOMBILLJIEHHBIE MpeJessl YMeHbliatoTess OJjarojfaps’ co-
BEpLIEHCTBOBAHHIO TEXHHUKH JIOOHIUH U NepepaboTKH MHHEPANBbHOTO ChIPBSl.
B-TpeTbux, NpoMblllIeHHblE KOHAMIMH HAa MHHEpaJbHOE ChIPbe pa3JIHYHB
JJIst Pa3HbIX TPHPOAHBIX YCJOBHH HAXOXJIEHHST MECTOPOXKJAEHHWI MOJIe3HBIX
MCKONaeMblX W ONpENENsIOTcss TIPH TOMOIIH SKOHOMWYECKHX PacyeToB
(Tabn. 2).

Taénuna 2

TNpumepHble MHHUMAJBHBIE NPOMBIILTEHHBIE KOHAMLUH
JJIS KOPEHHBIX PYAHLIX MECTOPO XK EHMIA

MuHuMans - 3
MeTannsl TunHyHbE SNE€MEHTHI Muunmansitie Hoe ¢onep- ar?xi)ccb;wcc“r%yn‘
3amnachl, T KaHHe i
meTansa, % POXXAEHHIT, T
Yepurie JKeune3o, Maprawer COTHH THICSAY -+ 20—25 (Munmuapael
I1BerHRIE Menp, cBHEel, UMHK, HH-| TricsiuMm — gecaTkKH | 0,4—1 |Jecsatku
KeJlb THICSY MHUJIJIMOHOB
Pepkue Boasdpawm, Moaubaen,| IleciTKH — COTHH 0,1—0,2|CoTru THICHY
"0JIOBO, PTYTh, JHTHH, Oe-
pHINHI .
PapHoaKTHBHBE Ypan, TopHit To xe 0,05—0,1|To xe
Baaropopubie 30J10TO, nNaTHHA KunorpaMmei 0,0605 (MecsiTKM TH-
csy

U3 tabn. 2 caemyer, uTo ueM Bbllle LEHHOCTb MHUHEPAJBLHOTO CHIPbS,
TeM HYXKe NPOMBIJIEHHBI KOHJAMIMOHHBIH MHHUMYM MO TpeGOBaHHSAM K
3anacaM M K CONEPXaHMI0 ILleHHHX KOoMIIoHeHTOoB, OnHakKo OHO Bcerja
Ooaplle cpeaHero COJAEpPXKaHMA IeHHBIX 3JE€MEHTOB B TOPHHIX MOpoaax
3eMHOH KOPH (UX KiaapkoB). JIns cBuHLla oOHo BhUEe Kaapka B 600, mas
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ry6HHHEIM MarmMaTH3MOM YJbTPAaOCHOBHOI'O H OCHOBHOro XapakTepa H
€ro 1eJOYHO-KHCIABIMH JlepHBaTaMH. B TeueHue 3To# craauu 6uutu cdop-
MHpoBaHH: 1) ¢opManHs cy6MapuHHbiXx 3G¢dY3HBOB C CepPHO- H MELHO-
KOJIYeJaHHBIMH MEeCTOPOXKAEHHSIMH BYJKaHOIE€HHHBIX CHHKJMHOpHEB YpaJna;
2) ¢opmanHs runep6asHTOB ¢ MarMaTHYeCKHMH MECTOPOXIEHHSIMH XpoMa,
NJaTHHBE M TUTaTHHOHIOB; 3) ¢opMauuH ra66po ¢ MarMaTHYeCKHMH MecCTo-
POXIEeHHSIMH HJbMEHHT-MarHeTHTOBHIX pyA, 4) ¢opmalHss NiarHoTpaHH-
TOB ¥ CHEHHTOB, NPENCTABJAIONIHX KpaWHHe KHCJIble H 1eJouHHe Audde-
peHIlMaThH OCHOBHHIX NOPOXA, CO CKAapHOBEIMH MECTOPOXKIEHHSIMH 3KeJle3a H
MeH.
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Puc. 27. CxemMa 3BOMIOUHH YpasbCKO#l TepuMHCKOH TEOCHHKJAHHAJHH, €e MarMaTHsMa H
MEeTaJlJIOreHAH.

4 —'30HB HaKONJIEHHS PaHHerepPUHHCKHX BYJIKAHOTEHHBIX MOPOfX H (OPMHPOBAHHA CBASaHHBIX C HHMH
KOJNYENaHHHIX MEeCTOPOXMAEHRAN; 2 — 30HBI BHENPeHHS PaHHErepUMHCKHX THRepGasHTOB W GasHTOB M ¢op-
MHDOBAHHSI CBSISaHHBIX C HHMH MarMaTHYeCKHX MeCTOPOXIeHHE pyJ XpoMa, THTAHOMAarHeTHTOB H naa-
THHOMJIOB; 3 — 30HBI BHEJPEHHS PaHHETEPLUMHCKHX NJATHOTDAHMTOB M CHEHHTOB H (OPMHPOBAHHA CBS-
SaHHBIX ¢ HHMH CK&PHOBHIX MECTOPOXJEHMN pyJ Keyesa H MeAH; 4 — SOHml BHEJIDEHHS CPENHErepliHH-
C€KHX TPAHHTOMAOB H (OPMHPOBAaHHA CBASAHHBIX C HHMH CKAPHOBBIX MeCTOPOKIEHH pyn XXeJse3a, ner-
M8THTOR Il TIAPOTEPMallbHBIX MECTOPOXKIEHHA PYA 3070Ta, MBIUbAKA, BOJBOpaMa; 5 — 30HH! BHeJIPcHHS
MOSJHErepUHHCKHX MAaJbIX HHTPYSHR

TakuMm o6pa3oM, Ha pPaHHell CTaAHH 3BOJIONHH T€PUHHCKOH T'€OCHHKJIH-
HaJay Ypala BO3HHK/JH BCe BO3MOXHble MarMaTH4YecKHe (GopManHMH W acco-
IMHPOBAHHEIE ¢ HHMH MECTOPOXKIEHHsI TIOJIE3HBIX HCKONaeMblX, KOTOpbIE
MOTYT 06pa30BaThCH TOJMBKO HA 3TOH CTajiMH.

Cpenusis CTaJiHsi TEOCHHKJIHHAJBHOIO Pa3BHTHsi Ha Ypajie NPHXOAHJach
Ha nepHoji rJapHHX (a3 CKJAAaJ4aTOCTH CpeiHero — NO3JHEero riapéoﬂa.
CKJ1agyaToOCTh COMPOBOXKAAJach BHeJAPEHHEM IPaHHTHBIX HHTPYSHH C CO-
TIYyTCTBYIOLIMM OpYyJAE€HEHHEM, MHTEHCHBHOCTb KOTOPOro 3aMeTHO HMXKEe py-
JNloHocHocTH panHeli craguy. Ilo macmitabam OpYNEHEHHsi ¢ paHHEH CTa-
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AMeH COMOCTaBHMBI JHIIbL Tpollecch ¢OPMHPOBaHMSI KPYMHBIX CKapHOBBIX
MECTOPOXKAEHHH XXEeJE3HbIX pyl, Kak Obl NpoAo/KaloulHecss 3a paMKaMH
BpeMeHH paHHell craghH. OcTalbHble MeCTOPOXKIEHHS] CpefHeil CTajuH,
npeicTaBlieHHEe THAPOTEPMAJBHBIMH MECTOPOXIEHUSIMH M pYLONposiBJie-
HUSIMH 30JI0Ta, apCEHOTIHPHTa H 1UeeJINTa, 3HAYHTEJNbHO YCTYNaloT Opyle-
HEHHIO paHHeH CTaJHH.

INosnnsst cTajius NMOJNHOH KOHCOJNHAALHH CcKIayaToll o6JacTH Ypana
NPHXOJHTCS HA NEpMCKOe BPeMsi M XapaKTepH3yeTcsi «J1abo nposiBJeH-
HbIM MarMaTH3MOM H 3HAOTE€HHHIM  pynoo6pasosaHHeM. ToJbko Me-
CTaMH, BJOJIb 30H pas3JOMOB, BHEAPHJIHCh HAHKH W MEJKHe INTOKM Ma-
JBIX HHTPY3HH, cCONpoBOXAaBllnecsi 06pa3oBaHHeM THAPOTEPMAJbHBIX
MeCTOpOXKJeHHH 30JIOTHIX pyJ, JHUb NPERNONOXKHTENIbHO OTHOCAIIMXCH K
NO3[IHEH CTaJHM TepIHHCKOTO TF€OCHHKJIHHAJbLHOrO HHKJIA.

C'panutogpurvnan zeocunxiunars Bepxosmnes. Paunsisi cragus reo-
CHHKJIMHAJIbHOIO OTana pasBHTHsi 3TOH reoCHHKInHaan (puc. 28) oxsarhbl-

Bepxosnchan  2E0CUHKIUHOSE

Kpali Cubupcwoid |3anadwas  |Baympessas BacmoyHas
nAampopmesr \(BEDXOAHEKO20\S0KA ( by~ (FHo-Konsim- | Kpad KosemMeKo-
(¢ lpedbepxoan- |xpebma) nepu{Mpewwue  \ckas) nepuipe-| 2o mMaccube
CKUM pO2UBDM) | EDUHECKAR | DOLIOHb! LA0-| DUYECKARA 30-
J0HA 2E0CUK- |OblX BUEN0- |HO EEOCUHKAU-
Kouwanu — \kauud) Hanu
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Puc. 28. Cxema sBomiounu BepxosiHcko#i KHUMMepHHCKON IeOCHHKJHHAJH, €€ MarMaTH3Ma
H MeTaJJIOreHHH.

I — 30HBEI BHEJIDEHHS! MaJILIX HHTDYSHY JHOPHT-NMOPOHPHTOB H TPaHHT-NOPOHPOB MPenGaTOIHTOBOrO KOM-
anexkca ¥ (POPMHPDOBAHHA CBASAHHBIX ¢ HHMH THAPOTEPMAJbHBIX 30JIOTBIX MeCTOPOXIEHH; 2 — 30HK
BHELDEHHA JeHKOKPATOBBIX IDAHHTOB XOJBIMCKONO KOMIJIeKCa H (DOpDMHDOBAHHA CBASAHHMBIX C HHMH Der-
MATHTOBLIX H rpeHSeHOBLIX MECTOPOXJIEHHH pYZR oJioBa, BOJbdpama, MOJHOREHa; 3 — SOHH BHELPEHHS
TPAHHTOHJOB OMCYKYZHCKOrO KOMNJekca H (OpDMHpDOBAHHA CBASAMHLIX ¢ HHMH THApeTepMaJibHHX Mec-
TOPOXJEHHE pynm OJIOBa, BOJbdpaMa, CBMHMLA — IIHHKA, MBILbAKA, KOGAJNbTa, CYDPBMEL, S0J0Ta

BaeT INepHOA BpeMeHH OT MNo3AHero kKapOoHa OO cpelHell 10pbl BKJIOYH-
TeabHO. B 3Ty crapuio nmpoHcxogHno nporH6aHMe JI0XKa [eOCHHKJHHAJH,
HaHboJiee MHTEHCHBHOE B ee NepudepHyeckHX 4acTax M 6oaee caaboe BO
BHYTPeHHel 30He, KOTOpasi € CaMOro HayaJjla reOCHHKJHHAJBLHONO Pa3BHTHA
Besa cebsi KaK »ecTkasi, ycToHYMBasi Macca. IMarmMaTusM H 3SHIOT€HHOE
pynoo6pa3oBaHHe paHHell CTagHH NpPaKTHYECKOro  3HA4YEHHsi He HMEIOT.
B cpenuioro cramMio, COOTBETCTBYIOULYIO NepHOAY TJaBHBIX (a3 cKiaanya-
"TOCTH CPEIHEIOPCKOl 3MoXM, B TepubepHyeckux dYactsix  BepxosiHcko#
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TeOCHHKJHHANN 06pa3oBaJiHCh TAaK Ha3blBaeMble NMpea6aTOJHTOBLIE MaJIbIC
UHTPY3HH KBapLeBbiX IHOPHUT-NMOPGHPHTOB M anbOHT-NOPGHPOB, CONMPOBOK-
JaBUIHECsT 30JIOTHIM THApPOTEPMaJsibHBIM OpylaeHeHHeM. Bcenex 3a HMMH IIpo-
H30UII0 BHEAPEHHe JIEHKOKPATOBBIX TPAHHTOB KOJBLIMCKOro KOMILIEKCa,
nipuBefliee K 06pa30BaHHIO NDEHMYILECTBEHHO NerMaTHTOBHIX M rpeH3eHo-
BBIX MECTOPOXIEHHIl pya 0J10Ba, BOJb(paMa v MonaubueHa. Ilosnusis cra-
OHsl KOHCONHAanuH BepXosiHCKOM reocHHKJIHHalMW (OT paHHed IOpHl 10
NO3JHero MeJa, MOXeT OLITb Ji0 NajeolleHa BKJIIOYMTENIbHO) Gblia HaHO0o0-
jee npoayktHBHo#H. OHa XapakrepH3yeTcs BHeJpeHHeM nO IONepedyHbIM
packonaM BHYTPeHHell 30HBI IPaHHTOHAOB OMCYKYaHCKOTO KOMIIEKca, ¢
HEKPYNHBIMH, HO MHOrOYMCJEHHBIMH MacCHBaMH KOTOPHIX acCOIMHPOBAaHBI
rMapoTepMalibHble MECTOPOXIEHHs pyHA ©OJiOBa,  BOJb(paMa, CBHHLA
1LIMHKa, KobGaJbTa M MbIUIbSIKa (apCEHOMHPHT), BO3MOXKHO TakKXke 30JI0Td
H CYPbMBI.

CpaBHHTeJIbHAsi XapaKTepHCTHKa Marmathdma H  PYJOHOCHOCTH Ga-
32JIbTOHAHBIX M TPAHMTOMAHBIX THMNOB  TEOCHHKJHWHAJedl npHBEleHa B
Tabsa. 10. Mexay sTHMM KpalHHMM NO METaJIJIOr€HHYECKO#l XapakTepHCTH-
Ke THIAaMH TeOCHHKJIHHaJell pacroslaraloTcs nepexolHble THIBL, He o6Jja-
Jlalouiye Takoil peskoil nossipH3anueil 6a3ajbTOMAHOIO W TPaHHTOHAHOrO
MarMaTH3ma.

TekTOHHYeCcKHe 30HB TEOCHHKJIHMHaJeH 3akoHOMepHas
cMeHa (OpMALMI FOPHBIX NOPOj, BO3HMKABUIMX Ha paHHeH, cpeaned i
no3fiHe#l CTafiMsX pas3BUTHS, B MONEPEYHOM ceyeHHH CKJIaa4aTbhix Ipo-

Ta6auuwa 10

Oco6eHHOCTH METAJJIONeHHH TNeOCHHKJHHAJeH Ga3ajJbTOHAHOIO
H TPAHHTOHAHOrO THMOB

. Cranus BasancToupublt THI IpauuToHAHBIR THN
MarmMarTHuecKHe mNpoLecCCH

Pantan

BynkaHuyeckHe noponbl BecbMa pasBHTH CnaGrle

I'nnep6asutbl U 6a3HTH » » »

IlnarnorpaHUTH » » OtcyTeTBylOT

Cpeonnn

V'paHOLHOPHTH Pa3BHTH Pa3BHTHI

I'paHuTH Cnabrie »

Ilo3ounsn

Mausbie HHTPY3HH Chnabuie Becnma pasBHTH

ByJakaHuyeckHe NOPORB » PasButh

HUrteHcHBHOCTL pPynoo6pa3oBaHHSA

Pannsnsn BecnMa pasBuTO OrcytcTByer

Cpednasn [IpucyTcTByeT PasBHTO

Jlo30Han BecbMma caaGoe ‘ BecrMa passuTo

IlF'eHeTHuyeckHe rpynne MECTODOXAEHHH

Pannsns

Marmatnyeckas BeceMBl pa3BuTH O1cyTcTBYyIOT

CkapHOBaH PasButh »

KosnuenaHHas » »

Cpednasn

IlermaTnroBuie, anbGHTHTOBHE, rpeli- | ITpHcyTcTBYIOT IMpucyrerByior

3eHOBbIE, FHAPOTEPMANLHBIE

ITo3duan

T'naporepMasnibHee He pasButH BecsMa pa3BHTH

llometranpRH#t COCTAaB pya

TunomopdHrie MeTannn Xeneso, TuraH, xpoM, menn (30-| 3os0tT0,  cepebpo,

JIOTO) ONI0BO, BoJsbodpawm,
CBHHell, LIHHK, CYyphb-
Ma
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BHHIHMH NPHBOAMT K YNOPSIIOYEHHOMY pAa3MELIEHHI0O acCOLMHPOBAHHBIX
C HUMH MECTOPOXJEHHH MoJie3HBIX HcKonaeMmblx. IIpu 3ToMm ogHH dopMma-
LIHH JIOKQJH3YIOTCS TNPEHMYILECTBEHHO B OJHHX  TEKTOHHYECKHX 30Hax
cKIaAyaThix obJsacreil, a ppyrie —B npyruX. CpeiH TEKTOHHYECKHX 30H
HJIM CEKTOPOB, COCTaBJfIIOLIMX CKJapgyaTole INPOBHHIMH, BO3HMKIIHE Ha
MeCTe reOCHHKJIMHaJeH, MOXHO BHIIEJHTb: 1) BHYTpeHHHe 30HBI, 2) mepu-
(depHyYeckHe 30HBI, 3) I'€OCHHKJIHHaJbHHE PBH, 4) CpPEIMHHBIE MaCCHBHI,
5) reocHHKIHHaJbLHYIO paMy, 6) nepemosble mpOrH6n, 7) nOrpaHUYHble
rJ1y6HHHEIE PAa3JIOMBIL.

Buyrpennaa 3ona otavyaercss Haunboabluel rayOuHON mnporHGaHMs Ha
paHHell TreOCHHKJHHAJbHOH CTafiHM pa3BHTHA. B ee npejesnax HakamiH-
BAalOTCSl [EOCHHKJIHHAJbHBIE OTJIOXKEHHs1 HauboJblleli MOLIHOCTH B OCHOB-
HOM TOHKO3EPHHCTHIX TEpPHrE€HHEIX M TEPPHreHHO-BYJIKAHOreHHBIX (aumit
CHJIMKATHOTO COCTaBa. DTa 30HAa XapaKTepPH3yeTCs YAHBHUTEJbHO SICHBIMH H
IIOBCEMECTHO BhIJIepXXaHHBIMH MarMaTH3MOM H MeTaJjJjoreHueii. B nepuon
rJaBHBIX (a3 cKanapyaTocTH B 06JacTb OCEBOro NOAHATHS, BO3HHKAIOUIEro
B Nnpefesiax BHYTPEHHEH 30HB], BHEAPSIOTCA JIEHKOKpaTOBblE T'PaHHTH H
(popMupYIOTCS aCCOUMMPOBAHHEIE C HHMH TIETMaTHTOBHIE, anbOHTHTOBHE,
rpeii3eHOBHle M KBapLEBOrO NapareHe3nca THAPOTEPMalibHble MeCTOPOXK-
JleHHsi CcO CKOIUIEHWsIMM pYyA OJIOBa,  BOJbppaMa, TaHTana, OepHiMs,
JHTHS, MeCTaMM TaKXe MoJHOGIeHa, BHCMYTa, MbIIbsKa (apCEHOMHPHT).
Tak o6pa3yloTcsi peaKOMeTajibHble MNOsica OCeBBIX — 4acTedl  CKJagyaTHX
NPOBHHILHM.

Tlepugepuueckue 30HbL XapaKTePH3YIOTCSI MeHbllleil MOIIHOCTbIO Treo-
CHHKJHHAJBHBIX TOJII, CJOXEeHHbIX IpPEeHMYIIeCTBeHHO Ipy003epHHCTHMH
TeppHreHHLIMH OCaJlKaMH, YepeLyIOUIMMHCS ¢ BYJKAHOTEHHBIMH M Kapbo-
HATHBIMH OTJOXeHHsiMH, [lepudepryecKre 30HBI CNyXaT apeHOH BHEApe-
HHS KPYNHBIX OGaTONMTHYECKHX MacC FPAHHTOMJOB CPEIHEN CTafHM pa3BH-
THsl, TIPEHMYLIECTBEHHO YMepeHHO Kucnoro cocrasa.  Kpome Toro, Ha
noafiHell CcTai¥H B WX INpelesaX HHOTAa BHEAPSIOTCH MaJjble HHTPY3HH.
B ornnyMe OT BHYTPeHHUX 30H, nepH{epHyYecKre reOCHHKIHHaIbHbIe 30HbI
He 06JafalOT IOBCEMECTHO BBHIIEPXaHHOH Marma-MeTasJioTeéHHYecKoH Xxa-
pakTepucTukoil. OnHako nNpeo6nafalomiWMH ¥ THIOMOP(QHBIMH LI HHX
SIBJISIIOTCSL YMEpPEeHHO KHCJble TPaHHTHl CPelHell cTauu pasBHTHs CO CKap-
HOBBIMH MECTODOXJEeHHsMH Boldbdpama (lueennTa), a TakXe THAPOTEP-
MalbHbIMH MeCTOPOXJAEHHSIMH PyA MelH, Moju6aeHa, 30JI0Ta, CBHHIA
W IGIHKA.

TeocuHKAUNGAbHbLE pBbL TIPEACTaBAsIOT coboi  y3KHe  npOJOJbHLIE
JIOXKGHHLI B JIOXe TeOCHHKJAMHaleH, oco6eHHO XapaKTepHble Jisi [EOCHH-
KNHHaseil GaszanbrommHoro THma. JlIs HMX HeoOblyafHO XapaKTepHHl cyO-
MapHHHasi ByJIKaHOTeHHas 6a3aJpT-JIMIApPHTOBas ¥ HMHTpYSHBHas IUIarHo-
rpaHMT-CHEHHTOBAsi (hOpMalM¥ paHHed cTajii¥ TEOCHHKJIHHAJILHOrO pas-
putus. C nepsoil (opManuefi cBfi3aHbl CEPHO- H MELHOKOJUENAHHBIE ME-
CTODOXKJIEHHSs, a (€O BTOPOH — CKapHOBBle MECTOPOXKIEHHS pYH, XKelesd,
MenH, vHorna kobanabra.

CpedurHble maccusbl NpefCcTaBIsAOT co06oil 6J0KM JIPEBHHX  TOpOL,
3aKJIOUEeHHble B IpejieJiaXx BHYTPEHHHX 30H CKJIaA4aThIX nposuHnui. OT-
HOCHTEJIbHO HEGOMbLIHM CPefHHHHIM MaccHBaM, TaKHM, HanpHMep, Kak
Ilentpanbroe nuaato QPpanuyy, CBOHCTBEHHBl HHTPY3HH JIEHKOKPaTOBHIX
IPAHHTOB H aCCOLMHPOBAHHbIE C HHMH TNErMaTHTOBLIE M aJbOUTHT-TPeft~
3€HOBbIe MECTOPOXKJEHHsl PeAKHX MeTaslJoB, XapakTepHble IJIs pelko-
MeTaJbHbIX TNOSICOB BHYTPEHHHX 30H TI€OCHHKJIMHAJEH. Bonee kpynHble
cpenvHHble MaccuBbl THma Poponckoro B Boarapun uan naato KoJsopanpe
s Kopnunvepax CIIA Benyr ce0si KaK TeOCHHKJIHHAJbHAs pama.

TeOCUHKAUNANBHAS PAMO HApsly C  MECTOPOXJEHHSMH TNpenIect-
RYIONIMX 310X HMHOrJa COAEPNKHMT MECTOPOXJCHHS, cOpMHpOBaHHbBE B
nepHoi pasBHTHst O6paMJsieMOil HMM TEOCHHKJIHHATH. TnyO6vHa NPOHHKHO-
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BEHHS] M HHTEHCHBHOCTb TAKOrO OPYNEHEHHsi 3aBHCAT OT CTENEHH TeKTO-
HHYECKO#l W MarMaTHYeCcKOH pereHepallHH GOPTOBLIX yacTell TeOCHHKJIH-
HaJlH yCHJHWSIMH, BO3HMKAIOUIMMH Ha pa3HBIX CTajHAX ee pas3BHTHs. Mar-
MaTH3M M OpYAEHEHHe B pereHepHpPOBaHHEIX 60OpTax reoCHHKJIHHaJeH pac-
NPOCTPaHSAIOTCS HA pa3fiMyHoe paccTosinke (Taba. 11).

Tabauuga 11
llIHpHHA HEKOTOPHIX TE€OCHHKJAHHAJEH H OPYAEHEJBIX 30H HX 00paMJeHHs

OTHolieHHe
IllupuHa reo- |Hlupuma opY-| x mupune
CeocHHKAHHAND Bospacr CHHKJIHHAJH, |ZieHeNoft 98CTH | regcyHkHHE-
KM Pa&MhBl, KM aH, Y%

Ypanbckas T'epumscknii 350, 65 18
3aficaHckan » 250 50 20
IO« HO-TsHBLI AHCK ast » 1501 50 33
KaBka3sckas . Kummepmriickult 70 35 50

Ilo cTenmeHW HHTEHCHBHOCTH NpOsiBJEHMH MarmatHaMa M pyaoo6paso-
BAHHSl BBIAEJSIIOTCS YeThbipe THIIA TeOCHHKJIHMHANbHBIX paM: 1) HHTEHCHBHO
pereHepHpoBaHHble, ¢ MNPOSIBIEHHSIMH MarmMaTH3aMa H OpYyAeHeHHMsi BCeX
cTanui; 2) orpaHHYeHHO pereHepHpOBaHHBIE, C NMPOSIBJEHHSIMH MarMaTH3Ma
¥ opyleHeHusi OfHOH M3 cranuit (o6blyHO cpepHell HAW moanHeR); 3) caa-
60 pereHepHpOBaHHbIE, ¢ MNpPOSIBJIEHHEM TeJIeMarMaTHYeCKOTO OpYJIEHEHUs
nosaHel craauv; 4) ¢ OTCYTCTBMEM H3BEPXEHHHX NMOPOA H 3HJAOTEHHBIN
MeCTOPOXAEHHH NaHHOrO HHKJa pPasBHUTHSL.

Ilepedosbie npozubbl OOBHIYHO HE CONEPKAT 3HAOTEHHBIX MECTOPOXKIe-
HUF TNOJIe3HbIX HCcKonaeMbix. BMecre ¢ Tem OHM siBAsiIOTCA apeHO# pacnpo-
CTPaHEHHs] TAKHX BaXKHBIX IPYNN 3K30Te€HHBIX MECTOPOXIEHMH, Kak HedTb,
ras, KaMeHHasi ¥ KaJMiHble COJIH, 0CaZOYHO-HH(HUILTPALNOHHbIE CKOMNJIEHHS
PYA ypaHa, BaHAAMS H ME[H.

lloepanunnbie enyburnvle pa3somb.  pasTPaHUYHBAIOT  CTPYKTYpPHO-
(danuanbHbie 30HBL [€OCHHKJIHHANH, ONpefiessisi COOTHOLIEHHe Ppas3jH4YHbIX
MOIIHOCTEH H COCTaB OCajAKOB B mephoj (popMHpoBaHHs 3THX 30H. Haubo-
Jiee UeTKO BbIpaXeHbl 30HBl PaCKOJIOB, OrpaHHYMBaIOLHEe TaKHe COCTaBHLIE
TEKTOHHYECKHE 3JIeMeHThl TI'€OCHHKJHHaJe#l, KaK <CpedHHHble MaCCHBHI,
BHYTPEHHHE 30HBI, FEOCHHKJANHAJbHLIE PBH ¥ nepudepHyeckue 3oubl. ITor-
pPaHHUHbIe Pa3/iOMBl, NMPOHHKAasl Ha 3HAYHTEJbHYIO TJYyOMHY, OTKDLIBAIOT
BO3MOXXHOCTb BHEJpEHMSl BHOOJb HHX MarMaTH4YeCKHX Nopojx H (pOpMHpOBa-
HHMSI CBSI3aHHBIX C MOCJEJIHHMH 3HJOrEHHBIX MEeCTOPOXKIeHUH. STH mnpouec-
Cbl NTPOTEKAIOT Ha paHHEH W Ha NO3JLHeH CTaAHfAX IeOCHHKJHHAaJIbHOro pas-
BHTHS; B CPEIHIOI0 CTAaAMIO N0 MOTPAaHHYHLIM rAYyOHHHBLIM pasjioMaM BHel-
peHHsI MarMaTH4YecKHX NOpPox H o6pa3oBaHHMs MeCTOPOXKJEHHH, Kak mpa-
BHJIO, He mnpoucxonMT. Ha paHHell craamu BAoOJb Pas3jiOMOB BHEAPSIOTCH
v3BepXKeHyble TOpOIbl NEepPHAOTHTOBOH H ra60popoil QopManuy, co3laBasg
MarMaTH4YeCKHe MEeCTODOXJEHMsi XPOMHTOB, THTAHOMArHeTHTOB U IJIaTH-
HonpoB. Ha nosauell ctanivH norpaHHyHele TIJyOuHHBEle pa3/iOMbl KOHTPO-
JHPYIOT BHeIpeHHe rumaOuccalibHBIX MaJbiX HHTPY3HH, a TaKXe Mno3JHe-
reOCHHKJIMHAJNbHBIX BYJAKAHHYECKHX MNOpPOA H acCCOUMHPOBAHHBIX C HHMH
THAPOTEPMAaNbHHEX MeCTOPOXKIEeHHH.

[TONHIHKIHYHOCTL TE€OCHHKJIUHAJABHOTO PAa3BUTHSA.
Brine OBIJIH paccMOTpPEHBl OCHOBHBIE YCJIOBHSI BO3HHKHOBEHMSI MECTOPOXK-
JEeHHH MNoJIe3HBIX HCKONaeMBIX B pPaMKaxX OJHOro LHKJa reOoCHHKJIHHAJbHO-
ro passutHa. Ho Takye MOHOUMKIHYHBIE CKJap4artble nosica penkH. O6biu-
HO OHM (OPMUPYIOTCS B NPOIECCE HECKOJABKHX TOCJIe0BATENbHbBIX I[HK-
JIOB re0JIOTHYEeCKOTO PA3BHTHA M OTHOCATCS K KaTErOpHH NOJHIHKJIHYECKHX
o6pa3oBaHuii, :
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pPa3HOBHIHOCTEH:

Cpenyn NOJHIMKIMYECKHX CKJIAAYaTHIX MMOSCOB HAMEYAETCH HECKOJBKO
1) mosica ¢ orpaHvYeHHLIM Pa3BHTHEM PaHHHX LHKJOB;

HampuMep, YpaJ € ero PenyUHPOBAHHBIM KaJleOHCKHM M TIOJHBIM rep-
IMHCKHM IHKJOM Pa3BHUTHs; 2) nosica ¢ OrpaHHYeHHBIM Pas3BHTHEM NO3AHHX

IHKJIOB, HanpuMep, Boctoynoe 3abaiikasbe ¢ ero NoOJHBLIM

repIUHCKUM H

COKpallleHHBIM KMMMEPHHCKHM IUKJIOM; 3) MOJHIHKJHYHbIE I0sica MOJHOro
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I — 80MLI HaKoMJEHHS

623aNIbT-JIHNOPHTOBHX H AHa6a3oBEIX

fopos, U (¢OpPMHPCBAHHS

CBH33HHbLIX C

HrMH KOJ4YEJlaRilX MECTOPOXJAEHHH; 2 — 30Mbl BHEApPEHHSA NEpHAOTHTOB M ra®66po pamHell craaunm W

($OPMHMPOBaHMSI CBA3@HHBIX € HHMH MarMaTHYECKMX PpY/ONPOSIBIEHUH XPOMHTOB M

THTAHOMArHETHTOB;

8 — 30HBI BHEIPEHHS! TPAHHTOMAOB CPENMHX CTafHlt H (OPMHPOBAHHS CBS3aHHBIX C HHMH MOCTMAarMaTH-

YECKHY MECTOPOH.1e€HKH; 4 — 30HbI

70

BHE/APEHHSi MaJbiX HHTPY3HH

HO3AHHX

cTangufi U (POPMHPOBaHS

CBRiI3aHHBIX C HHMH THAPOTEPMAJNEHBIX Mecropomneunﬂ



pasBuTHsi, HanpHMep, KaBka3 c ero KaJleOHCKHM, repIHHCKHM, KHMMe-
PHACKHM H aliblTHACKHM IIHKJaM{ TEOCHHKJHHAJBHOIO PEXHMa H Koppec-
TIOHIHPYIOLINMH MM MeTaJloreHHYeCcKHMH smoxamH (puc. 29). Hs mnpuse-
JIeHHO!I cXeMBbl BHJIHO, YTO IO Mepe CYXEHHsl HHIKHelaJie030HCKOH InaH-
TeOCHHKJIHHAMY, JIOKaJbHble reOCHHK/INHaJbHble NpPOrubLl INOCTEeNeHHO, OT
IMKJIa K IHKJIY, OTCTynanu ¢ cepepa Ha Ior. C 3THM CBfI3aHO CKOJIbXKEHHE
MarmMaTH3Ma H pynooOpa3oBaHMsl paHHUX CTajHH NOCIENOBATENBHBLIX IHK-
JIOB pa3BHTHSI B TOM »Xe HanpaBlieHnM. Bmecre ¢ Tem, MaJsible HHTDY3HH
NO3JIHMX CTalHil BCceX LMKJIOB OXBaThiBalH Bech KaBkas, Kak B rpaHHIAX
reOCHHKJIMHAJIbHOrO nporv6a JaHHOTO NHKJIa, TaK H Ha TEPPHTOPHH CO
CKJIaIYaTOCTBIO, 3aBeplIeHHON B mpeAllecTByiolive LuKJALL. IToatoMy B no-
JHIHKJIHYHEIX O0JIaCTAX MNOJHOTO pPa3BHTHs HabJI0OfaeTcsi OTUETJIHBOE NOsi-
COBOE pasMeilleHHe NPOLYKTOB MarmMaTH3Ma H pynoo6pasoBaHHsi paHHMX
H  CpenHHX cTafuii, 3aKOHOMEpPHO  MMIPHPYIOIUMX  OT  PaHHHX
K NO3IHHM LHKJIaM passutHa. Ho Marmarnam ¥ 3HporeHHoe pyanoo6paso-
BaHHe TNO3MHMX CTaJHil OXBAThIBAIOT ‘BCe CeyeHHe CKaandaTol o6sacTH,
NepMaHEeHTHO HaKJaAblRasicb HAa Hee OT JPEBHHX K IOHLIM LMKJIaM reoJio-
TMYeCcKOro PasBHUTHS.

Mectopoxkaenusn naargopm

Ha 3emse n3BectHO neBsiTb HanGoJiee KPYNHBIX, NPEBHHX, LOMaJeo-
soiickux 1uargopm: Bocrouno-Esponeiickasi (Pycckas), Cubupckas, Ce-
pepo-AMeprkanckasi, FOxHo-AMeprkaHcKkas (Bpasunbckas), Adpukanc-
kan, Munwickas, Kutaiickas, ABcrpanmiickas u Auxtapkruyeckas. B x
CTPOEHMM pas3JiHyaloT TPH KOMMJEKca MNOpon ¢ COOTBETCTBYIOIMMM  HM
rpynnaMH MeCTOPOXJEHHIl NOJEe3HbIX HCKOMaeMbIX: 1) OCHOBaHMe, HJIH HHXK-
HHH MeTaMOp(QHYeCKHi fpyc; 2) 4eXoJ, HJIM BEPXHHH fpyC NAaTHOpMEeHHBIX
OCaioYHBIX TNopox; 3) 06JIaCTH TEKTOHO-MarMaTHYECKON aKTHBH3AIHH.

HuxHuniti MeTaMopdHuUecKHH sfpyc ©OCOBEHHO OTYETJIHBO
nposiBjieH B LIHTaX, MPeACTaBASAOINX co00il KpynHble aHTEKJH3Bl, B mnpe-
JieJlaX KOTOPHIX NOPOXB NJIAaT(MOPMEHHOr0 OCHOBAHHS BHIIBHHYTHl K noBepX-
HOCTH 3eMJiH. MertaMopguuecKHe KOMIJIEKCHl NMOPOJ HHXKHero sipyca H
CBA3AHHBIE C HAMH MECTOPOXKJEHHS MOJIE3HBIX HCKONAeMbIX INpPHHAJJEXKAT
apxelickof, NpOTEPO3OHCKOH M pHQpEHCKOH 3paM, OXBAaTHIBAIOIHM TIpaH-
IHO3HLIH HHTepBaJ (opMHpoBaHHsi 3eMHOH Kopul (0T 3500 mo 650 MaH.
JieT 10 H. 3.), COCTaBJSAIONIMI TPH 4YeTBEpTH BpPeMeHH, ylleAallero Ha o6-
pa3oBaHHe KaMeHHOro NAHUMPS NJIAHETH.

Hansi apxelckoil 3pel XapaKTePHBl [Ba MeTaJslJIOTEHHYeCKHX KOMIMOHEH-
ta: 1) ApeBHeiilllve TpaHUTO-rHeilCOBHE sipa CO CMOASHBIMH M peaKoMe-
TaJbHBIMY NerMaTHTaMH, 2) ApeBHeHINHe NJYyTOHHYECKHe M BYJKaHHYEcKHe
6asasbTOHAHbIE (POPMALMH CO CBOMCTBEHHBIMM MM MarMaTHYeCKHMH MeEcTO-
POXJieHHSIMH XPOMHTOB, THTAHOMATHETHTOB, CYJb(PHIHBIX MeIHO-HUKEJEBHIX
PYA, KOJuYelaHHHIX 3aliexkell W 3os0TOpyAHOH ¢opmanHH. Pacnpenesenne
MECTOPOXKJEHHH KYyyHOe, 0OyCJIOBJIEHHOe paclojioXKeHHeM IpaHuTO-rHelico-
BHX KynoJiop ¥ OOpaMJSIOUINX HX 30H ApeBHEHINHX 6a3aJbTOHIHBIX OQHO-
JINTOBLIX NOSICOB.

B nporepo3olickoil 3pe BHIAENAIOTCS YeThHIpe MeTaJJIOTEHHYECKHX KOM-
noHeHta: 1) rpaHHTO-rHelicOBOe OCHOBaHMe CO CHIOASTHEIMH H pelKOMeTalib-
HbIMM TerMaTHTaMH; 2) y3KHe, yacTo KpPHBOJHHElHble 3€JeHOKaMEHHbIEe
3BreOCHHKJIMHaJbHble nosica ¢ NPOM3BOAHBLIMH 6a3alJibTOMAHOH MarMbl Kak
ray6MHHBIX, TaK H NPHIOBEPXHOCTHHIX (panui; 3) MOIIHBIA MOKPOB HpEB-
HHX TNPOTOMIaT(OPMEHHBIX OCaZIOYHBIX H BYJIKAHOTE€HHO-OCAJOYHBIX NOpPOA,
yacTo cOOpaHHBIX B MOJIOTHE CKJagKH, MeTaMOP(H30BaHHHIX B 3eJeHOCJaH-
LeBbIX M 6oJiee HHTEHCHBHBIX (palysiX H pacCuJieHeHHHIX KPYMHBIMH cOpoca-
MH; € IiHMM CBSI3aHBl TaKue clelH(pHYeckHe o6pa3OBaHMs, KaK MeCTOPOXK-
JIeHHS] JKEJIe3HCTHIX -KBAapHHUTOB, PYJIOHOCHBIX KOHIJIOMepaToB, YypaH-30J0-
Thle MeCTOPOX/JEHHSl YePHbIX CJiaHueB, HaHOosee paHHHE YHHKaJbHbIE
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cTpaTH(QOpPMHLIE  MeCTOPOX/eHHs  MeaM, nWHKa ¥ cBuHua. Hakon-
JIeHHe 3THX MeTa/IOB B OCAafOYHBLIX TOJUIAX 4YexJa NPOTEPO3OHCKHMX nJjart-
¢opM, GypHo nposiBHBilleecsi B mepuon speMmenn 3500—1800 man. ner,
XapaKTePH3OBABIIHICH NOSIBJIEHHEM KPYNMHLIX BOAHBLIX 6acceiiHOB M opra-
HHYECKOTO BENIECTBA HA MOBEPXHOCTH J3eMJM, a TakXkKe KHCIOPOAa B ee
aTMocepe, MHOTHMM TreoJIOTaMH pacCMaTpHBaeTcsi KaK MOLLHBIA pecypc,
C/IYKHBLIHMH TJIaBHEHIUHM HCTOYHHKOM pylnoo6pa3oBaHM®i NPH ero BOBJC-
YeHHH B TNOCJEAYIOUIHe 3HJOreHHble MarMaTHYeCKHe M MeTaMOp{HuYecKHe
npouecchl KakK INPOTepPO3OHCKOr0, Tak M (aHepo3oiickoro nepHoios; 4)
30HB! NPOTOAKTUBHM3AllHH, KOHTPOJHpPYeMble KPYNHbIMH DasjioOMaMH, ¢ JIH-
HeAiHBIMH OJIEBOLINIATOBLIMHM METaCOMAaTHTaMH, COJiepKAI{HMH pyJAbl peAKHX
MeTajJlOB, @ TaKXe YHHKaJbHbIMH MAacCHBAMH pacCJHOEHHBIX MarmaTrHdec-
KHX TMOpPOJ, 34KJIOYalOllUMH MarMaTHyeckHe MECTOPOXJAEHMSI DyA XKeJesa,
THTAHA, XpOMa, NJAAaTHHOM OB, HHKENS ¥ MeJH. ’

CdopmupoBaHHBle B apxee M IPOTEPO30e MECTOPOXKAEHMS MNOJE3HBIX
UCKOoMaeMblX, Tak e KaK M BMelllalollve MX nopoal, npeoOpas3oBaHbl
MetaMOp(HYECKMMH NpONEecCaMH, M HX IepBHYHas {JpHpOJa He BCeria
Jerko pacnosHaercs. Hekoropasi cnenndrka 3tux apesHeiinx obpa3osa-
HHil OyneT pacCMOTpeHa B rIJaBax NATHAaAULATOH (0 MeTaMOpPGOreHHbLIX
MeCTOPOXXIEHHSIX) M CeMHaauatoil (0 MeTasJioreHHH).

BepxHuil ipyc MIaTGOPMEHHBIX YeXJIOB, CJIOXEHHBLIX CPABHHTEJb-
HO MaJIOMOLIHBIMH M €J1a0OANCHONHPOBAHHEIMY OCafOYHBIMH, pexe 3hdYy-
3MBHO-OCA/I0YHBIMH NOPOAAMH, XapaKTepH3yeTcs cepHell KOHTHHEHTAJbHBIX
dbopManuii u CBOHCTBEHHBIX MM MECTOPOXKIEHUI IOJIe3HBIX HCKONaeMBbIX.
Cpeny Takux ¢GopManHii BHIENSIOTCH: NMECYaHO-TAMHHCTasi, GUTYMUHO3HAas,
KBapu-liecuaHasi, KapOOHaTHas.

Ilecuano-enunucras tdhopMalHs WHPOKO paclpocTpaHeHa Ha nyaTtdop-
Max; ¢ HeH CBSi3aHbl MEeCTOPOX/IeHMs YyIJiel, OrHeymnopHbLIX [VIMH, GOKCHTOB,
WeJIe3HbIX ¥ MapraHueBbIX PYA.

butymunosnas ¢popManus CJOXKeHa B OCHOBHOM YIJIEBOLOPOLCOJEp-
XKAWKUMH YEPHBIMH CJaHUAMH, NepeXOfsillMMKY MeCTaMH B roployHe CJjaHIlbl
H He(preMaTEpHHCKHE NMOPOAHL.

Ksapy-necuanas ¢opManms cloXKeHa TOJIIAaMH KBapleBbIX MECKOB
ONHOOOpPa3HOrO COCTaBa; MeCTaMH OHa TMEePEXOAHT B KBAaPI-TJIaYKOHHUT-
dochopuToByo cybpopManuio; OHa 3aKJIIOUAET MeCTOPOXKAEHHS KBApIEBBIX
MIECKOB, I'NTaYyKOHUTa H JKeJBaKoBHX (0chHOpPHTOB.

Kapbonatnas ¢opmayus cloxeHa NpeMMYILECTBEHHO YHCTHIMHM HJIH
JOJIOMHTH3HPOBAHHBIMHY HM3BEeCTHSIKAMH, NEPEXOASIlHMH MecTaMy B THIICO-
BO-JI0JIOMHTOBYIO CyO(OpManvio; ¢ Hell CBI3aHbBl MECTOPOMKIEHHS H3BECT-
HAKOB, NOJIOMHTOB, Meprejieidl H TUICOB.

O6nacTu TEKTOHO-MarMaTHYeCKOW aKTHBH3AaLHH CBSA-
3aHbl € NPOSIBJEHHSIMHM TEKTOHHYECKHX JBHXKEHHWH, MarMaTH3Ma M 3HJOTeH-
HOro pyaoo6pas3oBaHMs, 3aXBaTLIBAIOIIMX KaK OCHOBAHHME, TaK H yeXoJ
nnatdopm (A. Ilernos, Il. Xpenos u mp.). Ilo cTeneHH TEKTOHHYECKOH,
MarmMaTH4YeCKOH H MEeTaJIOTEHHYECKOHM AKTHBM3aIMM [ApPEBHHE NJIaT(HOpPMEI
MOryT ObITb pasjesieHbl Ha yeTblpe Ipynnbl: 1) HHTEHCHBHO aKTHBH3HPO-
BaHHBlE, 2) aKTHBH3HDPOBaHHblE, 3) cnaGo akTHBU3HUpPOBaHHble, 4) HEaKTH-
BU3HPOBAHHLIE.

HHuTeHcusHo aKTUBU3UPOBAHHKbIE NAGTHOPMbL NOBOJLHO penkH. K HuM
OTHOCSITCA BOCTOYHAs yacTb Kuralickoil miaT¢OpMbl, 3anajiHasg H I0XKHas
yactv Adpukanckoir nnatdopmbl. Bocrtounwit yyuactok Kwurtaiickoit naat-
¢opMbl CHIBHO ne(GOpPMHpOBaH H npONJiaBJleH TPAaHHTHBIMM HHTPY3HAMH
BCJIEACTBHE 3HEPrHUHBIX HEHUIAHCKHX TEKTOHHYECKHX JBHXEHHH B KOHIE
I0pbl ¥ B Hauajle paHHero MeJja; ¢ MJAaTGOPMEHHBIMH HEHINAHCKHMH Ipa-
HMTAMH CBSI3aHB THAPOTEPMAJbHLle MECTOPOXKJEHHsI PyA OJOBa, BOMbPA-
Ma, cBHHIA W nMHKa. Ha 1oro-sanane u tore AQpykH H3BECTHBI HHXKHEMeE-
3030iiCKHe JIefIKOKpaTOBble TpaHHThl, COMPOBOXKIAKOIIHECH OJIOBSTHHBIM, a
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SHIOTeHHRIMH MecTopoxkJeHusiMH. He BpaBasicb B moppoGHocTH oco6eH-
HocTeH MarMaTH3Ma M DPYAOHOCHOCTH BCeX METaJIOFeHHYECKHX 3IMOX, B
.CBSI3H C PacCMOTPEHHEM TNOHATHS METAJJIOT€HHYECKHH LHKJI MOXHO OTMe-
THTh caenywoilee. Jns obnactell pasBHUTHsA apXeHCKHX KoMImiekcoB Pyc-
ckoii u CHOHpcKO# mnaTdopM H3BECTHBl MPOAYKTH  NPOTEPO30HCKOM,
pudeicKoli, naseo30iCKON 1 Me30-KaHHO30HUCKO#H aKTHBH3aUHWH. Ilas cknan-
yaThiX obJacteil mpoOTepo3oHCKol U pHelickoll s3nox CuOHpCkoH miaTdop-
MEl YCTAHOBJIEHE MarMaTH3M H 3HAOreHHoe pyAooOpa3oBaHHe MaaTdhOpMeH-
HOro 3Tana 1aJeo30fCKOro H Me30-KaiHO30HCKOro BpeMeHH. Jljis reocHH-
KJIHHANBHBIX 06pa30BaHHMi Najieo30s (KaJeNOHCKHH H TepLHHCKHE 3Tambl),
HanpuMep Kasaxcrana, Cpenneil Asun, KaBkasa, BHISIBJEHEl HaJOXEHHBIH
TIaTGOPMEHHRII MarMaTH3M M SHIOTEHHasi MeTalJIOFeHHss KMMMEPHHCKOIOo
¥ aJbMHHCKOro 3TamoB. JIMWp AJsi CKiaagyaThix objacTeli KHMMMEPHHCKOro
U 0COGEHHO AaJNbIMACKOro IHKJIOB MarMaTHYecKHe M SHJOreHHhle pYJHBIE
.06pa30BaHHs MIaTPOPMEHHOro 5Tamna, ecteCTBEHHO, OTCYTCTBYIOT (pHC. 30).
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Puc. 30. CxeMa COOTHOLUEHHS] T€OCHHKJHHAJBHBIX H NNATGHOPMEHHBIX 3TANOB METAJJIOTeHH-
UeCKHX LHKJIOB II0 3M0XaM.

4 — reoCHHKJIHMaJbHBle STanbl; 2 — NOBTOPHbiE TIEOCHHKAHMHANBHBIE STanmW M Mochaexywoulas mnatdop-
MeHHAfl aKTHBH3auHs; 3 — niaTdOopMeHHAas aKTHBH3aLHS

MecTopoKieHHS OKEaHOB

Muposo#i okean o6beAuHsieT YeThHIpe OxeaHa: THXui, ATJaHTUYeECKuH,
Wnnuiickuit 1 CeepHblil JlefoBuTHI 06ILel MOBEPXHOCTbIO B 360 MJIH.
KM2, yTO cocTaBiasier okoso 70,89 moBepxHocTH IuiaHeTHl. B ero mpepenax
EBIIENSIOT YeThipe TrJiaBHEHIIHX TEKTOHHYECKMX 3JIeMEHTa: OKeaHHYecKHue
IVIMTH, CPEAHHHO-OKeaHuyecKHe XpebThl ¢ pudTaMy, nonepeyHble TPaHC-
)OpMELIE Pa3JIOMBl H TPUOpPEXHBIE OCTPOBHEIE 1yrH (puc. 31).

Oxearuyeckue NAUT6L TIPUHALJIEXKAT K OTHOCHTENIbHO CTaOMIBHBIM
CTPYKTYPaM H XapaKTEpPH3YIOTCsi TPEXCJIOHHBIM CTpoeHHeM. BepxHHil cio#
cpenHell MouHocTe0O 0KOJNO 300 M cocrour M3 ciabo yNJOTHEHHBIX ocan-
KOB KajiHO30HCKOrO BO3pacTa (CKOPOCTh CEHCMHMYECKHX BOJH 2 KM/C).
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Bropo#t cnoii MomHocThio nopsinka 1500 M cioXeH YIUIOTHEHHBIMH OCall-
KaMy HauHMHasi ¢ MeJIOBOr0 BO3pacTa, nepeMexalmolluMucs co cliabo nud-
depeHLlHpOBAaHHBIMY CYyOIeNoYHbIMM Ga3anabTaMu. Ilpennonaraercs, 49To
TPETHH CJIOH MOILHOCTBIO IO 5 KM cOCTOMT M3 ra6bpo, c raybunoil nepe-
AOFSIIIMX HENOCPENCTBEHHO B INEPUAOTHTHl BEPXHEH MaETHH (CKOpOCTb
celicMHuecKux BOJIH 6,7 kM/c).

Puc. 31. I'naBuele reosorsyeckne CTPYKTYpH 1Ha MupoBoro okeana.

I — ocH CpelHHHO-OKEaHHYeCKHX XPeGTOB; 2 — HX Kpas; 3 — OCHOBHBIE TpaHc(hOpMHBIE pasiOMEl; OCHOB-
Hble [oIlajii pAaCNPOCTPaHeRHsl: 4 — OxeaHHYeCKHX 0asasibTOB, & — JKeJe30-MapraHleBBIX KOHKperHf

Cpedunno-okeanuneckue xpebte. M pacceKalollve HX TpPAHCHOpmHbLE
pasrOMbL NIPUHALJIEKAT K KaTerOPHM MOOCHIBHBIX CTPYKTYp HHa OKeaHa.
B ux npenenax HM3BeCTHBI Kak IJYTOHHYECKHE, TaK H BYJKaHHYECKHe IO-
ponnl. Cpenv ryry6MHHO-MarMaTHYeCKHX mopoj, NpeobsiafaloT rapubyprurthl,
HO M3BECTHBI TaKxXe LYHHMTHI, rabbpo, MeJlaHOKpPATOBBlE NMOPHTHI M IL1a-
FHOTpaHKTH. ByJlkanHueckHe noOpojbl NpeACTaBJEHBl HCKJIOYHTENBHO Kai-
. HOTUIHBIMK CYO6LIEJIOYHBIMH TOJIEHTOBBIMH 6a3alibTaMH.

TakuM o6pa3oM, B CTPYKTYpax [Ha OKeaHa Pa3BUTHl HCKJIIOUHTENIBHO
6a3anbTOHAHBIE (GOPMaUHH MarMaTHYECKHX MNOpPOJA  aJbIHHCKOro 3Tamna
reoJIornyeckod HCTOpHH. HHKaKuXx peaslbHBIX MECTOPOXKJAEHHMH IOJIe3HBIX
HCKOMaeMblX B HHX MOKa He BhIABIEHO. MecTtamMu oTMeYaeTcs JMIUb BKpam-
JIeHHOCTb CaMOPOJAHOH MeJH, NMMPHTA, MHUPPOTHHA, MeHTJIaHIHTa, HJIbMEHH-
Ta W MarHetrurta. Ilo aHaJorMHM ¢ MeTajJioreHHell KOHTHHEHTOB B CBSi3H
C H3BEpXXEHHBIMH NMOPOJAaMH JHa OKeaHa BO3MOXHO pacCYMTHIBaThb Ha 00-
HapyXeHHe MarMaTHYeCKHX MeCTOPOX/JEHHH XPOMHTOB H THTaHOMAarHeTH-
TOB, a TaK¥ke APYTHX MarMaToreHHBIX MeCTOPOXKJAEHHH Ga3albTodHIBLHOHN
rpyNneL.

IIpubpescnble ocTposHbie Oyeu — oO6NacTH TNepexolia OT OKeaHa K
KOHTHHEHTY — HaHGoJlee pasHOOOGpasHbl MO MarMaTH3My H HauGoJiee Mpo-
LYKTHBHBl B CMBICJe pyfoo6pasoBanusi. B ux npepenax M3BecTHH TPH (op-
MalHH MarMaTHYECKHMX INOPOA H AacCOUMMPOBAHHBIX € HHMH MECTOpOXIe-
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HuH: 1) MepupoTHTOBas GOPMallksi ¢ MECTOPOXKIEHHSIMH XDOMHTOB, MECTa-
MM ¢ MeTallllaMH MJIaTHHOBO# rpynnel; 2) ra66poBasi GopMaLusi C IPOSIB-
JIEHMSIMH THTAHOMarHeTHTOB; 3) MOILHasi, INIOBCEMECTHO pasBuTas <Cy6-
MapHHHasi 6a3aJbTO-aHAEe3UTO-AaLUTOBas (OpMallis C LIHPOKO PpaclpocT-
PaHEHHBIMH BYJKAHOT€HHBIMH MECTODOXIAEHHSIMH KOJYEJaHHBIX PyA MeMH,
LIMHKa, CBHHLA, a TakKXe OKHCHBIX pyA KeJe3a H Mapranna. Ilpeanosa-
raerTcst, YTO !OCTPOBHBIE NYTH € 3aKJIOYEHHBIMH B HHX 'PYLHBIMH MECTOPOK-
J(eHHIMH (HOPMHPOBANIHCh BCJIEHACTBHE MogbeMa 0a3albTOHMAHOH Marmhl TO
perHoHaJlbHHIM 30HaM cKoJla (30HH DBeHboda), CKIOHAWLIHMCH TOJ AYTH
€O CTOPOHBI OKeaHa.

SK30reHHasa MeTaJlJOreHHs MHPOBOrO OKeaHa 3HAYHUTENBHO
Gonee moluHasi, OHa lompenessieTcss pacCTBOPEHHBIMH B €ro BOHAax Merad-
JlaMH H HaJlHYHeM OCaJlOYHBIX DY/ B HOHHBIX OTJIOXKEHHSX.

IIpu o6uieM orpoMHOM 06beMe Boakl MHpoBoro okeana B 1370 MaH. kM3
Jaxe NPH HHYTOXHOM COMEPXKAHHH B HHX METAJJIHYEeCKHX 3JIEMEHTOB
3amackl MX OKAa3bIBAlOTCSl koJoccalbHbIMH. Hanpumep, B  iokeaHuueckoft
BOJle CONEPXKHTCH 3o0JoTa 5,6 MAH. T (npH comepxanuu 0,000004 wmr/m),
ypana 4 mapa. T (0,003 mr/u), autua 200 mapn. T (0,17 wmr/m). O6uiee
KOJIUYECTBO 3THX H JPYrHX SJEMEHTOB B HNECATKH TPHIJHOHOB pas Gosblue,
yeM HX 3amnachl BO BCEX MeCTOpPOXKJeHHsix MHpa. M3-3a HH3KkOro comepika-
HHS H OTCYTCTBHSI JeleBOll TeXHOJOFHH MaCCOBOFO H3BJIEYEHHsT MeETaJlJIH-
yecKHe pecypchl Boj MHPOBOro OKeaHa NMOKa HE MCMOJbB3YIOTCS, XOTSI MO-
TIBITKM MX OCBOEHMSI CTaHOBSITCS BCe OoJiee H Gojlee HACTOHYHBBHIMH.

He meHee rpaHAHO3HBI 3amachl PyJ, COCPEJOTOYEHHBIE B XKeJe30-Map-
TaHLEeBbIX KOHKpPEUWsiX, BBICTHJIAIOIHMX KPYNHBle IUIOLIaAM JAHa Tuxoro,
Artnantnueckoro B Mununiickoro okeanoB. B pasHbix cTpaHax npeanpHHHMa-
I0TCSl MONBITKH HaJIaiMTh NMPOMBILLIEHHYIO pa3paboTKy 3THX pPya.

Mecropomnemm Ha CTbIKE KOHTHHEHTOB H OKeaHOB

Ilpencrarnende o6 oco60M 3HaYeHHH (OPMHPOBAHHSI SHIOTEHHBIX
‘PYAHBIX MECTOPDOXIEHHH Ha CTblKe KOHTHHEHTOB M ‘OKEaHOB BO3HHMKJO B
CBSI3H ¢ KOHLienuuel TeKTOHHKH MIMT B 70-X rogax Hamero Beka (Il. Taing,
X. Hanem, B. Ilerpamek, M. Pyccea, P. Cuautroe, C. SlHkoBHY u np.).
‘CyIIHOCTb 3TOH KOHULENUHMM CBOJAMTCS K TOJAMEHE TreoJOro-HCTOPHYECKOro
anajiiza pas3BUTHsI 3€MHOH KOPBl MOJEJbI0 MEXaHHYECKOIro B3aHMOJAEHCTBUSA
JuToCcepHBIX IJIMT, CKOJNb3AMHUX no acteHocdepe. Ilo mnpencrapiieHUsIM
CTOPOHHHMKOB 3THX B3IVISIIOB, aKTHBHblE F€OJIOFMYECKHE - MPOLECCH NPOTEKa-
10T Ha TpaHHLAX CONMPHKACAIONIUXCH IJHT, JH60 B OOGCTAaHOBKE CNPEJMHra
(pasnBura)  pacxomsiuxcs INIMT, JuH60 B pEXHMe  CYONyKUHH
(monnBMra) IUIHT, CXONSILIMXCS €O CKopocThio 2—6 c¢M B roa, mau 20—
60 XM B MHJAJHOH JieT. B 3aBUCHMOCTH OT pasaBHraHMsl WJH CHBHFaHHA
OKEAHWYECKHX H KOHTHHEHTAJbHBIX IUIHT BBIINEJSETCST HECKOJIbKO THIOB
TEKTOHMYECKHX OOGCTAHOBOK W <COOTBETCTBYIOIIHX HM METaJJIOT€HHYECKHX
mogeneil. Onpenensioniefl sBjisieTcs MOJAENb CYGAYKLHH € MOAABHIOM IUJIM-
THl OKEAHHUYECKOH KOPHI NOJI KOHTHHEHTaJbHYI0 nauTty. CoraacHo sToil Moje-
JIM OKEeaHHYeCKMe TUIMTH ToJIIKHON nopsnka 100 kM 3anBUraroTcst Noj KOH-
THEEHTaJbHEE TJIMTH B BEPXHIOK MaHTHIO 3eMJu Ha ray6uny po 700—
800 kM H TNOPOXKAAIOT CEPHI0O MarMaTHYEeCKHX MOPOA H acCOLHHMPOBAHHBIX
C HUMH 3HIOTE€HHBIX DPYAHBIX MECTOPOXJAEHHH, OKKYNHpYMOLIHX MOrpaHHy-
1ylo 06J1aCTh OKeaHa M KOHTHHeHTa (pHuc. 32).

Takum 06paszoMm, TO KOHLENUUM TEKTOHWKH IUIMT BeCh IpOLEcC 3HIO-
FeEHOro PyA0oOGpa30BaHUsl CBOAMTCS K HENMPEPLIBHOMY NOINBHFaHHIO OKea-
HUYECKHX IJIMT MOJ KOHTHHEHTAJbHblE, NOCJIEAYIOLIEMY FJIyOHHHOMY Nepe-
NJaBJIEHHIO \0OKEAaHHYECKHX IUIMT W IpOsiBJeHHI0 B ¢opMe abuccallbHOTO,
runa6buccalbHOro, CcyOBYJTKAHHYECKOrO, BYJKAHHYECKOrO HA3€MHOr0 H TOA-
BOJIHOTO MarMaTH3Ma, NOPOXJAAallliero IOJHBIHA Habop 3HAOFEHHBIX pYA-
HLIX MeCTopoXnaeHHil. [IPOTHB 5TOJi KOHLENLMH, He pacKpblBalolled Hal-
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PaBNeHHOCTb, HeOOPAaTHMOCTb H LHKJIMYHOCTh TEOJIOTHYECKOTO pa3BHTHS,
He YCTaHaBJHBAIOILEH B3aHMOCBSI3b H B3aHMOOGYCJIOBJIEHHOCTh OCAllKOHA-
KOMJIEHHsl, TEKTOHHKH, MarMaTH3Ma H MeTaMOpdHaMa, He OBGOCHOBAHHOH C
F€0JIOIHYeCKOH, MNeTPOJOTHYECKOH, METaJJIOTeHHYeCKOH M TreosHepreTHye-
CKOH CTOPOH, BHICTyNaeT GOJBIIHHCTBO T€0JIOrOB, B TOM YHCJE HCCHAEAYIOMHX
NMPOLECCH pynoo6pa3oBaHHs.

—~

V73 92 1ods [« BRRs

2

Puc. 32. Cxema ¢opMHPOBAHHS SHAOIEHHLIX PYAHBIX MECTOPOXIEHHH TIIPH NOAABHTAHUH
OKEeaHHYECKOH TJIHTH [OX KOUTMHeHTanbHylo. Ilo Jac. Iepeipa.
Iante: 1 — oxeanuueckas, 2 — KOHTHHEHTaNbHAaS; 3—5 — nopoabl; 3 — ByJKaHHYeCcKHe,

caJibHble, § — JaBOBO-OHPOKAaCTHIECKHE.,
MecTopoxienns: I— BysnkaHorenHo-ocafousoe; 11 — NJYTOHOreHHoe

4 — runaGuc-

YPOBMHU I'JIVBUHBI ®OPMHUPOBAHUS MECTOPO)XILEHU M

MecTOpOXIEHHST TONE3HBIX HCKOMAEMBIX (GOPMHPOBATHCH Ha pasHbIX
YPOBHSIX OT NOBEPXHOCTH 3eMJIH, YTO HAKJAABIBAJIO OTIEYAaTOK Ha reoJio-
rHYecKne M ¢HIHKO-XUMHYECKHEe YCJIOBHUSL HX 00pa3oBaHusi, MOXHO Bbine-
JUTh UEThipe FJIYOHHHBIX 30HB (POPDMHPOBAHHSI MOVIEIHBIX HCKONMAEMBIX:
yabTpaabuccalibHylo, abuccanbHylo, runabuccalbiylo M IpUNOBEPXHOCTHYIO
(puc. 33).

YaprpaabuccanlbHasg 30Ha pacnpocTpaHeHa IPHMEPHO OT
rpanuubl MoxopoBHyHya BBepx o 10—15 kM oT nosepxHoctH 3emun. I'pa-
HHla MOXOpPOBHYHYA B Pa3JHYHBIX 4aCTAX 3eMJIH HAaXOAWTCS Ha Pas3MYHOM
pPaccTosiHMM OT ee MOBEPXHOCTH. Ha KOHTHHeHTax OHAa pacrnoJlioXeHa Ha
rny6une ot 25 no 50 kM (5 cpenHeM 40 kM), Mmox OKeaHaMu — Ha TJaYyOu-
He 5—8 KM OT MX JHA.

CBeneHusi o coctane, CTPOEHEUH 3eMJIM H INMOJIE3HBIX HCKONAEMBIX HHUIKE
rpanunbl MoxopoBuunda otcyTcTBYIOT. [nsi yabTpaabuccalbHOM 30HBI, H3BE-
CTHOH NnO JIOKeMOpUHACKHUM KOMIJIeKCcaM IJIy6oKOMeTaMOp(pH30BaHHBIX MOPOJI,
XapaKTepPHO pa3BHTHEe IaJIMHTeHHBIX TPaHHTOMIOB 6e3  CONyTCTBYIOILErD
opyneHenns. Ilo mpemcraBaennsaM H. CynoBukoBa, 3T0 0OGBSICHSIETCS TeM,
YTO B yJabTpaabuccanbHoil 30He B CBSI3K C NpoleccaMH yJbTpaMeTamop-
du3Ma NPOMCXOAST MOOGUIM3auMsl  JIETKOMOABMIKHBIX  PYNo0Opasyiolux
3JIEMEHTOB M BHIHOC HX B BEpXHHE 30HEI, pacloJIoXeHHble BHIe (GpoHTa
veramopduama. Jlys 5TOil 30HBI M3BECTHBHl CPaBHUTEJBHO pENKHE MEeCTO-
POXJeHHs] MeTaMOp(HUYECKOro NPOHCXOXKIEHHUs, TaKve Kak JMCTEHOBLIE,
CHJIJIMMAHUTOBblE, AHAAJY3HTOBHIE CJIaHUbl, CKOIJIEHH§ pYTHJa, KOpPYIIA,
rpadura, (QJoromnHra.

A6uccanbHas 30HAa pacnojaraercs NpUMepHo OT 3—95 10 10—
15 KM OT NMOBEPXHOCTH 3eMJIH. JHJOFeHHble MECTOPOXKJEHHSI 3TOH 30HHI
“eHEeTHYECKH (BSA3aHBI ¢ abHCCAJbHBIMH M3BEPXKEHHBIMH NOpPOJAMH, OTJIH-
LaIOIMMHCS PAAOM TPH3HAKOB: 1) ONHOPONHOCTBIO COCTABA, 2) MaJioMOlll-
40CTHIO KPaeBBIX (palwii, 3) paBHOMEPHOSEPHUCTOH CTPYKTYpPOH, 4) pasBH-
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THeM MHKPOKJIHHa H cJ1a6030HAJbHOIO MJIM He30HaJbHOro IJjiarvokJaasa,

5) anpOUT-rped3eHOBHIM aBTOMETACOMAaTO30M. )
Haubosee THNMYHBL JI8 abuccalbHOM 30HBI T'PAHHUTHL ‘BHYTPEHHEH

30HBI [EOCHHKJIHMHAJIEH, BHEIPHBLIHECS Ha CpejHeHd CTagWuW HX pa3BHUTHA,
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Puc 33. CxeMa pa3smeluenns (opMalufl H3BEPKEHHLIX IIO- § § ¥ ] '§‘ S §
POX M TEHETHYECKHX TPYNN MECTOPOXKIACHHH NOJESHHX HC- o S XS X8

KOMaeMLIX NO IJYGHHHBIM 30HAM I m——
TIPOCTPANEHLR MECIIGROMEHILLE

KBapleBhle MECTOPOXK/IEHHs pedKHX MeTaluioB. K BepXHMM uactaM abuc-
cajlbHOH 30HBI, 06J1aCTH, MEPEeXOAHOH K BLIIEPACIOJIOXKEHHO! runabuccan-
HOH 30He, MPHYpPO4YeHH ABe ¢(opMalMH H3BEPXKEHHBIX nopoAa: 1) yJabTpa-
OCHOBHble H OCHOBHBle NMOPOJABI PaHHEH CTanuM FEOCHHKJIMHAJBHOTO DPa3BH-
TH$l, KOHTPOJHpYyeMble pasjioMaMy ¥ Hecylllue MarMaTHYECKHe MECTOPOXKIe-
HHS pDYI XpoMa, THTAHOMAarHeTMTa M IJIaTHHOHJOB; 2) YMEPEHHO KHCJIBIE
FPaHHTOMABl NepHepHYECKHX yacTell reOCHHKJIMHAJeH, BHEADHBINHeCs Ka
CpemHeH CTajJHMH HX PAas3BHUTHS, CONPOBOXKIAWOLIHEcs CKapHOBBIMH H FHIpO-
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TepMaJIbHEIMH MECTOPOMAEHHAMH pYA PeNKHX, UBETHbIX MeTaJJiOB H
3cJoTa.

Mecropoxenns abuocalibHOfi 30HEI OTJIMYAIOTCA NPOCTHIM AuddepeH-
LHPOBaHHBIM MHHEpPaJbHBIM COCTAaBOM, OTHOCHTEJIbHO pPaBHOMEDPHBIM pac-
npenejeHHeM LEHHBIX KOMIIOHEHTOB, NpeobJafalollHMH KPHCTaJJHYECKHU-
MH TeKCTYPaMu H CTPYKTypamH DYA.

IF'mnma6buccaabHass 30Ha HaxoAuTcs NOpubJIM3UTENbHO OT 11—
1,b no 3—5 KM OT mOBepXHOCTH 3eMJiM. ['MnabuccalbHble MarMaTHYeCKHe
NOPOALl BHIAENAIOTCH MO CJEAYIOLUUM OCHOBHBIM NpPH3HAKaM: 1) CJOXHBIH
cocTaB, 2) MollHble KpaeBole danuu, 3) nosBjeHue NOPPHPOBEIX CTPYK-
TYp, 4) Hajnuue OPTOKJa3a W 30HAJbHHIX IVIaTHOKJIAa30B, 5) pa3BuTHE NpPHU
aBTOMETaCOMaTO3e OKBapLEBaHHfA, CEepHLMTH3ALHH, CEPNEHTHHH3AIHH,

Jns rumabuccanbHOM 30HB XapaKTepHnl TPH (popMauuyu H3BEPMEHHBIX
TFOPHBIX NOPOA: 1) IIarHOrpaHHUTHl H CHEHHTHl ‘PaHHEH CTajHu TIeo-
CHHKJ/IHHAJIbHOTO pa3BUTHSI € CONYTCTBYIOLLHMH CKapHOBHIMH MeCTODOMJe-
HHUAIMH DY JKeJe3a u MeAH; 2) Majible HHTPY3HH 3aBepliamoilell CTaguu
reOCHHKJHHAJNBHOTO pPa3BHTHA C CONPOBOXKAAIOUIHM HX NJYTOHOTE€HHBLIM
rUIPOTEpPMAJIbHHIM  OpYIeHeHHeM: 3) T'DAHOCHEHHTH  nnaT(hopMeHHON
CTaflMd M € THAPOTEpPMaJIbHHIMH MECTOPOXIEHHIMH pyA 30JI0Ta, pexe
Apyrux MertasuioB. K BepxHefi yacTH runabuccajbHOH 30HBI, NEPEXOXHOM
K MPHIIOBEPXHOCTHOM 30HE, TATOTEIOT elle JABe (OpPMallHH, BHeIpPHBIIHECS
B 06cTaHOBKe IaTdhoOpMeHHOro pexmuma: 1) OCHOBHBEIE NOPOALI C JIMKBa-
LUHOHHBIMM MarMaTHYeCKHMH MECTOPOXKAEHHUSAMH CyAbGUAHBIX MeLHO-HHU-
KeJeBBIX PYA, 2) LleJioyHble NMOPOAL € COOTBETCTBYIOUIMMH HM MarmartH-
YeCKHMHM HWJH KapOOHAaTHTOBHIMH M aJdbOMTHTOBBHIMM MECTOPOXKAEHHAMH
penKHX 3JE€MEHTOB.

TuppoTepManbHEle MECTOpPOXKIEHHA runabHCCaJbHOM 30HB, OCOOEHHO
BEDXHHX ee 9YacTeH, OTJIHYAIOTCH CJIOXKHBIM «CKYYE€HHBIM» COCTaBOM pYA,
HepaBHOMEepPHLIM paclpefelieHneM MeTaJJOB B pyRe ¢ obpasoBaHHeM Jo-
KalbHBIX BHICOKOKOHIGHTPHPOBAHHBIX CKOIJIEHHH LEHHBHIX MHHEpanoB, 3a-
METHBIM pPa3BHTHEM KOJJIOHAHBIX TEKCTYD M CTPYKTYp.

[IpunoBepXHOCTHAas 30Ha BHJeIAeTcs NO PasBHTHIO 3(dy-
3HBHBIX H 3KCTPY3MBHBIX TOPOA M CBA3aHHBIX C HUMHM MECTOPOMJEHHH IIO-
Jie3HbX uckonaeMbix. OHa MpoOCTHpPaeTcsi OT NOBEPXHOCTH 3€MJIH JI0 TyGH-
ol 1—1,5 kM. B ee mpenenax BbIEASIIOTCS YeTHpe IViaBHBlE (OpMalHH
Marmarudeckux nopold: 1) 6a3ajbTo-AMNapUTHl paHHe# CTafHH TIe€OCHH-
KJIHHaJBLHOIO DPas3BHTHs C KONYENAaHHLHIMH H OKHCHBIMH pyJlaMM LBETHBIX
MeTaJJIOB, XeJe3a M Maprailia; 2) OCHOBHbIE M KHCJble 3(xpy3HBBl MO3.-
Hell CTalHM TIeOCHHKJMHAJNBHOrO Pas3BUTHA H TaT(POPMEHHOH CTafuu ¢
THAPOTEPMANbHBIMU BYJKAHOTEHHEIMH MECTOPOXKIEHHSIMH 30J0Ta, cepebpa,
0JI0Ba, PTYTH, MEIH M JIPYTHX MeTajioB; 3) IaThopMeHnHble TPYOKH KHM-
6epnuToB ¢ ajMasamH; 4) yJAbTPAOCHOBHble LIeJOYHble HHTPY3HH WLEHT-
pajbHOro Tuna ¢ KapGoHatutamu. B 3TOl e 30He (QOPMHDYIOTCH BCE
MeCTOPOXJleHHSI SK30Tr€HHOH CepHH.

[Ipu mepexome oT OfHOMH rJIyGHHHOH 30HBI K JPYrof MeHsIOTCs obuine
(U3UKO-XMMHYECKHe VYCJOBHS 00pa3oBaHMsl IOJE3HBIX HCKONMAaEMBbIX (puc.
34).

) TemnepaTypa uMeer o6LIYI0 TEHIEHUHIO K NOBHILIEHHIO OT NOBEPXHOCTH
3eMad Ha ray6uny. Mcunmciennas nmo HOPMaJbHOMY  TeOTEPMHYECKOMY
TpajiiedTy, OHa MAOJIXKHaA COCTaBJAATb Ha ray6une 10 kM oxoso 100°C.
OnHako, cyns MO coctaBy MeraMopdHuecKHX mnopoll, OHa HOJXHa 6bITh
3HAYMTENbHO BHILIE M, BEPOSITHO, M3MEHEHHe ee C TVIyOMHOH NPOMCXOIHT
HEPAaBHOMEPHO, B 3aBHCHMOCTH OT 04YaroB MeCTHOTO pa3orpesa 3eMHOI1 KOpHI.
[lo reodusnyeckuMm naHHBIM, TeMNepaTypa 3eMHOH O60JIOUKH BO3pacTaer
na ray6une 400 xm o 2000°C, a Ha ray6une oxkono 3000 KM OHa JEXHT
B npenesnax 2000—4000°C (B. Maruuuxuii).

JlaBienne ¢ Tyy6HHON IPONOPUHOHAJBHO YBEJIHYHBAETCs H JIOCTHTaeT
y nonoumBsel 3eMHo#l o6onouku 1,4>103 MITa.
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NaoTHOCTL BemlecTBa 3eMJIH MJABHO HAapacTaeT A0 TJYOHHE OKOJO
500 kM, 3aTemM B uHTepBaje 500—1000 KM pe3ko yBelHYHBaeTCs MO 3Ha-
yeHHs Bhlle 4 r/cM3 W BHOBb IJIaBHO BO3pacTaeT K OCHOBAHHIO 3eMHOMN

060JIOYKH O 3HayeHHs Gogee 5 rfcm3,

~s—Bospacrnarowee menecwonupodanue.
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Puc. 34. CxeMaTHueckas IHarpaMMa 30HaJBHOTO NOApa3nesieHHs1 3eMHONl KOPH.
Ilo I'. Bopxepry

Monyan cxxaths Gojee uJH -MeHee TIJIaBHO  YBeJHYHBAETCH  OT
3Hayenns 1,8)10° MIla no Benwuunb cBeimie 12105 MIla k wuentpy
3emaH, MMesi OINHH TNOJOXKHTEJbHBII nepern6 KpHBOH Ha TIiyOHHE OKOJIO
500 KM ¥ OOMH OTpHLATENbHEI — Ha ray6uHe oxoso 3000 km (B. Mar-
HULKHH) .

B coOTBeTCTBHH C 3THM MEHSIeTCsl XapakTep NYCTOT B TOPHHIX TOpO-
nax ray6HHHBIX 30H 3eMHOH Kophl. Ha 6onbwmo#i rmybune B ysbTpaabuc-
caJlbHOH 30He npeobsafaloT HH3KafA HHTEPCTHLUHOHHAs MOPHCTOCTL M CJa-
6onponHLaeMble O MHHEpaJH3YIOUIHX pacTBOpoB RedopMalHH IJ1acTH-
YyecKoro THma (30HMa HCTEYeHHs TOpHBIx nopon BaH-Xafsa). Breime, B abuc-
CajJbHOM 30HE, BEpPOSITHO, MOABJIAIOTCA TEKTOHUYECKHe NOJIOCTH, MpHHalJie-
XKalye npeuMyliecTBeHHO nedopMauusM ckoda. Eute BhIue, B runabuc-
caJbHOM 30HE, HapsiNy ¢ HUMH 3HAYHTEJIBHYIO pOJb HAaYHHAIOT MrpaTb Tpe-
IIMHEl OTpHIBa H GpeKYHH JIOKAJBHBIX YYacTKOB pacTsikKeHus, HauGoJee



IIMPOKO pa3BUTHIE B NPUIIOBEPXHOCTHOH YaCTH pa3pe3a 3€MHOR Kopwl (30Ha
pasnomoB Ban-Xathaa).

Xumusm cpelitl GOPMHPOBAHHST 3HAOTEHHBIX MECTOPOKAEHUH C rJy-
OMHOH CyLleCTBEHHO u3MeHsiencss. Hambosee BakHa sBOJIIOLHA pexuMa
BOJbl, KHCJIOPOAa H YIVIEKHCJOTH TIPH Nepexojie OT NMOBEPXHOCTH 3EMJM Ha
rnybuny (. KopxXunckwuii). '

C rnryOuHOM, XOTSi W HEPAaBHOMEPHO, HO 3aMETHO BO3pPaCTaeT YIpy-
roctb napos BoAw. ITo npencrasnenuwsim M. HManapuonoBa, soma cymect-
ByeT BO Bcex reocdepax 3emyu RO ee ANpa BKJAIOYHTENBHO M COCTABJISIET
10—159% wm™accw naanersl. 'OT NOBEPXHOCTH [0 LIYOHHH 6—8 KM BOAa
MOXeT ObITb mpeACTaBleHa TBEPHAOH, XXHIKOH W mNapoobpasHol ¢asamu,
HHXe, 0 ray6uHer 40—00 kM, — TOJNBbKO XHJKOA M nmapoobpa3Hoi ¢asa-
MH, ellle HUXe — TOJIbKO mapoobpasHoil ¢dasol, HoO B HauboJsee ray6oxoit
30He 3eMJH, NIPH YJbTPaBLICOKOM JaBJIEHHH, BOJa [OJXHA BHOBb NepPeiTH
B XHAKYI0 a3y mioTHocTeio 6—8 r/cm3. Ilo mepe yray6JeHusi B BOIHOH
cbosouke 3eMJIH BHayaJie HCYe3a€T KHCOJOPON, 3aT€M YIVIEKHCJOTa, jaJjiee
azoT, Ho konuuecTBO 'CHy u Hy moxeT Bo3pactaTte.

‘Kucsiopox pacrnpocTpaHeH B NPHIOBEPXHOCTHON 30He OKHCJEHUs IpH-
MEpHO [0 YpOBHsI TPYHTOBHIX BOx. HiMike ero KoHUeHTpalus pe3KO COK-
pamaercsi, yMeHbwasicb ¢ [NYyOHHOH (mo yJAbTpaabuccaJibHOH 30HH) JIO
HUYTOXKHO MaJblx pasMepoB, HO BCe Xe IOJNEPXKHMBAAChL 3[leChb Ha OTpe-
[eJIeHHOM YpOBHe 3a CYeT IOJIHOIO HJIM YaCTHYHOrO BCCTAHOBJIEHHSI KHCJO-
poxcojiepkKamux CcoenHHeHH#. B cBA3M C TeM 4YTO B NPHIOBEPXHOCTHBIX
YCJOBHAIX JHaBJeHHe KHCJIOpO[a INOCTOSIHHOE, TOBHIIEHHE  KHCJIOTHOCTH
THApPOTEPMAaJbHBIX PaCTBOPOB /JIOJIXKHO NPHBOJAHTL K OKHCJIHMTEJNBHLIM peak-
uusaM. Ha rany6buse e yBeJHYEeHHe KHCJIOTHOCTH pacTBOPOB  BHI3HI-
BaeT IOHHXeHUe aKTHBHOCTH KHCIOpofa. KOHUEHTpalus YIVIEKHCJIOTHI,
Hao60poT, ¢ rAy6HHOH OTYETJIHBO BO3PACTaET.

Takoe panwxkanbHoe H3MEHEHHE TeEOJIOTHYECKOil cpelnl ¢ TayOHHOH
NPHBOAMUT K 3BOJIIOLHH CTPOEHHS TEJ MOJIE3HBIX MUCKONaeMbIX U CMEHe MH-
HepaJIEHBIX NapareHe3ucoB IO 30HaM IVIYOMHHOCTH o6pas3oBaHHsI MeCTO-
POXIEHUH IIOJIe3HEIX HOKOIaeMBIX,

PACNPEAEJIEHHE 3HAOOTEHHBIX MECTOPOXXNEHUH
MO COCTABY H3BEP)XEHHBLIX TTOPOJ]

Brigensitorca TpH riiaBHBle TPYNNB MarMaTHYECKHX TOPOA: -KHCJBIE,
OCHOBHble M LIeJOUHBle (cM. puc. 33).

Kucavie ussepsicernnoie nopodet (GpopMHUpOBaJNCh Ha CPEOHHX H IO3J-
HHUX CTaAHsAX TeOCHHKJIHHANBHOro pexknMa. OHH HaxONATCA Ha BCex YpOB-
HAX 3eMHON KOpH. B yawTpaabmccajibHOH 30He pa3menlaloTcs 6e3pylHble
NaJiMHredHble TPaHuTH. K HHKHEH 9acTH abHCCalbHOH 30HBI NPHUYPOUYEHH
TPaHHTHl ¢ NEerMaTHTOBHIMH, aJibOMTHTOBHIMH H  TIpeH3eHO-KBapLEeBLIMH
MecTopoXpaeHHIMH. B BepxHell wacTu 3TOH 30HH pacloJaraloTcss rpaHo-
AHOPUTH CO CKAapHOBBIMH H THAPOTEPMaJibHEIMH MECTOPOXKAEeHHAMH. Jlas
runabuccajpHOl 30HB XapakTepHbl Majible HMHTPY3HH M CONYTCTBYIOIIHE
UM pasHooGpasHble NPOAYKTH THAPOTEpPMaJibHOH JeATeabHOCTH. B mpu-
TIOBEPXHOCTHOH 30He H3BeCTHH 3¢ @Yy3uBHBEIE H 3KCTPY3UBHBEIE KOMILIEKCHE
C BYJKaHOTEHHHIMH THAPOTEPMaJIbHBIMH 3aJIeXKaMH.

Bce MeCTOpOXKIEHHMS NOJIE3HBIX HCKONAeMBIX, CBf3aHHLIE C MOPORaMH
KHCJIOH MarMbl, OTHOCATCS K KAaTEropuM nocrMarMaTtHueckuX. OHH ¢opmH-
pOBaJIMCh NpPH YYaCTHH Tra30BO-XHAKHX TOpAYHX BOAHBIX paCTBOPOB HA
NO3JHHNX CTaflUAX MarMaTHYeCKHX IpOLECCOB HJIM BCJER 3a HX 3aBeplne-
yreM. DTH MeCTOpPOXIEHHS pasMeLlaloTcss BHYTPH MaCCHBOB HM3BEPXKEHHBIX
nopox, B6au3u wiaH BHAMH OT Hux. CaeloBaTesibHO, BOKPYr MacCHBOB KHC-
JBLIX HM3BEPXKEHHBIX TFOPHBIX TOPOJ OTMeYaeTCss LIMPOKHH pasHOC SHAOTEH-
HBIX MECTOPOXKAEHHUH.

OcHosrble ussepscertvie nopoObt GOPMHUPOBAJNHCH HCKJIIOYMTENBHO HA
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L
'PaHHHUX CTAJHAX TeOCHHKJIHHAJBLHOrO Pa3BHUTHs, a 3aTeM yKe Ha maatdop-
Max. OHH BO3HHKaJH Ha OTHOCHTENBLHO MaJoil ray6uHe: B 30He, Nepexon-
‘HOR oT abuccajbHOH K runabuccanbHol, 0cO6EHHO B mNpefesax MocaefHel,
a Tak)e Ha NpPHIOBEPXHOCTHOM ypoBHe. MM CBORCTBeHHHI MarmaTHYeCKHe
‘MECTOpPOXJ€HHS, BO3HHKAIOIINE B IIpoliecCe 3aCThIBAHHA MAacCCHBOB YJbTpa-
‘OCHOBHBIX M OCHOBHHIX mopofl. JIunib B 3¢@dy3uBHbX ¢auusix ¢popMHpoBa-
JIMCb BYJIKAHOI€HHO-OCaJIOYHble H BYJIKAHOTEHHO-METACOMaTHYECKHE MEeCTO-
pOXJeHusi CyJbGUIHEIX M OKHCHHIX PyA. Bce MecTOpoXXjeHus,, reHeTHIeCKH
.CBSI3aHHble C YJLTPAOCHOBHEIMM H OCHOBHLEIMH IOpOflaMH, paclioJoXKeHb

Ta6auna 12

Pasmeutene dopMaunii KHCABIX, OCHOBHBIX H ILIEJOYHBIX MOPOJ N0 CTAAHAM
Pa3BHTHA H YPOBHAM GhOpPMHPOBaHHA

HRIH
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TH H CHEHHTH
CO CKapHOBHMH
MECTOPOXKIeHH-
AMH

b Crapnsn
Yposens
PaHHAA cpennas NO3RASA nnatdopMennan
KHcane mopoan
Tlpunosepxuo- Bysikannueckne nOpOAM C BYJKano-
.CTHBIH FeHHHMH THAPOTEPMAJILHEIMH Mec-
TOPOKJAEHHAMH
I'unabuccaln- Manne mHTpySHH ¢
‘HBIH ILTYTOHOT€HHHMH
TEAPOTEPMANLHH-
MH  MECcTOpOKje-
HHAMH
A6uccanbhui [paHoAHODHTH  cO
CKapHaMH H IJIYTO-
HOTeHHHIMH THApPO-
TEepMalbHEIMH  MeC-
TOPOKAEHAAMH.
I'pamaTy ¢ merma-
THTaMH, aJLGHTHTa-
MH H rpefiseno-kBap-
LEBHIMH MeCTOPOXK-
JIeHHSIMH
Yavrpaabuc- [MTanuurenHele rpaHHTH GespyaHEe
-CaJbHRM
OcHOBHHE MOpPOAH
TIpunoBepxHo- I'unepbasute M
CTHRI 62a3UTH C Marma-
THYECKHMHM MecC-
TOPOXKAEHHSIMH
lFuna6buccans-  (Tunepbasute H
HHH 6a3utTH ¢ Mar-
MaTHYECKHMH
MECTOPOXK IeHH-
SIMH
IllenoyHwe NOpPOAM
TlpanoBepxHo- IllenoynEle  moO-
-CTHH poIH C MarMa-
THYECKHMH H
nocTMarMatHue-
CKHMH  MecTo-
POIKIEHHSIMH
(xapbonaTHTa-
MH H aJIbOMTHTa-
MH)
I'nnabuccans-  |Ilnaruorpaws-



BHYTPH MAaCCHBOB 3THX IOPOR HJIH HENOCPEACTBEHHO IO HX mnepudepuH.

IllenoyHbrle m3BepXEeHHHE NMOPONHB Tak XKe, KAK H OCHOB-
Hble, (OPMHPOBANKCL JHOO Ha PaHHHX CTAAHAX TEOCHHKJIHHAJBHOTO pa3-
ButHsl, nu60 Ha nnardopmax. MM cpoficTBeHHH runaGHCCalbHBIl H NpH-
NOBEPXHOCTHEIH ypOBHH 06pasoBaHHs. Cpely IIeJOYHBIX MOPOJ BHIIEJSIIOT-
Csl 1Be BeTBH —— OCHOBHasi M Kucsaasi. Haubosee pasHoobpasHa OCHOBHaY
BETBb 111eJIOYHBIX TIOPOM, ¢ KOTOPOH aCCOLMHPOBAaHL MarMaTHYecKHe MeCTo-
POX€HUSI anaTHTa, PeOKHUX 3J1eMEHTOB H KapOoHaTHTOB. C KHCJIOH BETBBIO
LU1eJIOYHBIX TIOPOZ CBAI3aHHl IIOCTMarMaTHYECKUE MeTaCOMaTHUYECKHE pEeLKO-
3JeMEHTHhle albOMTHTE. Bce 3TH MeCTOpPOXIEeHUsI Pa3MellaloTCsl BHYTPH
MacCHUBOB LIEJOYHBIX NOPOA MM BOJH3YM HHX, He NPOHHKAs [JaJieko B IO-
pPOJbl KPOBJIH.

O6mas cxeMa pasmelleHHsi (GOpPMaUMH KHCJIBIX, OCHOBHBIX H II€JOY-
HHIX MOPOX M aCCOLHHPOBAHHBIX ¢ HHMH 3HJIOTEHHBIX 'MECTOPOXKIEHHH IO
CTafiusIM TeOoJIOTHYECKOro IHKJIa H ypoBHSAM ¢(GOPMHPOBaHHMA IIpHBEJEHA B
taba. 12.

JJUTEJBHOCTE ®OPMHUPOBAHHSI MECTOPO)XIEHUM
NMOJIE3HBIX HCKOMAEMbIX

MecTopoxXaeHusi noJe3HblX HCKONAEeMbIX, H6CMOTPSl Ha TO YTO HX Tela
3HayUTeJbHO MeéHblle o6beMa Macch BMellamouux nopon, obwuHo GoOpMH-
POBaJiuCh JOCTAaTOYHO [JIMTENbHOE BpeMsl, BIIOJIHE COH3MEPHMOE C reoJo-
THYecKUM BpeéMeHeM OOpa30BaHMs Pa3IHYHBIX KOMILIEKCOB TOPHBIX NOPOA.

JIOBOJIbHO TOYHble CBEJAEHHS] HMEIOTCSl 10 AJIHTEJNBHOCTH HaKOIJIEHUS
MUHepaJibHOrO BeleCTBa OCaMOYHBIX MecTopoxiaenwil. Tak, uanpumep, no
noncueraM A. VpaHoBa, Tosllla mepMCKUX KaMEHHOM H KaJHHHBIX coJiel
Conukamcka B [lpenypanve momuoctbio 350—400 M HakannnBanach B
TeyeHHe 15—17 Thic. ner. Kopa swiBeTpuBanusi YOxHoro ¥Ypasa, Bmecre €
3aKJIOYEHHHIMH B HEH MECTOPOXKIEHUSIMH CUJIMKATHBIX HHKEJEeBHX U 6ypo-
JKee3HAKOBbIX pyh, (GopMHpoBalack OT p3Ta MO NEPHOJAA  OTJOMKEHHS
XaHBYJHHCKOH CBHUTH HWXHEH 0Pl B TeYeHue mpumepHo 10—15 Muu. Jer.
Mo maunnbiMm H. Benoyc, nnacte xenesuwx pyn 3anaanoir Cubupu mol-
rocteio 1—16 M (pemko mo 27 M) cospaBanuch ot 1—3 no 10—I15 maH.
JeT, CONHXeHHble e DPYAOHOCHBle NOpPH3OHTH — B TeyeHne 30—5H0 MJH.
neT. ITepuojibl OTMIOXKEHHsI YIJIeHOCHOH ToJqllH kKapbona JloHenkoro Oac-
ceftHa, BKaogaouel 300 niacToB H nmpomiacTKOB KaMEHHOTO yrJisi, OXBa-
ThiBaeT 50—60 MJH. JeT; NpOMBILLIEHHAas YrJEHOCHOCTb, COCPEIOTOUEHHAS
B yeTHIpEX CBHTax cpelHero Kapboua, cozfaBajiack npuMepHo 15—20 maH.
JeT.

MeHbllle cBefledHii O IJIMTEJNBHOCTH O6pa30OBaHHs MarMaTOTE€HHBIX
mectopoxkaenuti, OnHako HMeIOLIHECs] JaHHble MO3BOJAIOT IpEANOJararh,
YTO HaKOIlJIEHHe MHHEpaJIbHOH Macchl B MECTOPOXK/IEHHSIX 3TOH CEPHM Tak-
JXe 06bLIYHO 3aHMMaeT JJHTENbHBIH, TeoJIOrHYeCKH H3MEPHMBI NPOMEKYTOK
BpemenH. Tak, HanpHMep, Ha MarMaTHYECKHX MECTODOXKAEHHSX CysabQHi-
Hbix MenHo-HukesneBnx pyn Canbepu B Kanape, Ilevenre m Hopunbckoi
rpymme B CCCP ycranoBieHo, uto cyab(puAHBA paciiia, 060COGHBLIHKCH
OT OCHOBHOII MarMbl, 3aCThli H¢ TOJBKO MOCJAe pPaCKpPHCTaJJIM3alUH 3TOH
MarMbl, HO H No3J/(Hee ‘60/71ee MOJNOABIX MarMaTHYeCKHX HHBEKLHH, CEKYUIHX
OCHOBHble MOPOMAB. DTO CBHAETEJbCTBYET O BechbMa AJHTENLHOM 3BOJIOLHH
pPYAHOro pacrjiaBa OT MOMEHTa €ro JHKBallMH B CHJIHKaTHOH Marme o
MOMEHTAa 3acThiBaHUsl B KOHTYpe PYAHBIX TeJ.

JautenbHOCTL 06pas’0oBaHHsT NEerMaTHTOBHIX ~ MOCTOPOXAEHHA  IIOA-
. TBepPXKIAEeTCsi TPOTSIKEHHOH MeTacOMaTHYECKOH nepepaboTkO# MHHEpaJib-
BBIX arperaToB, paCKpHCTaJIM30BaBIIHXCA H3  pacmyaBa. [lo  jaHHBIM
B. KonoHOBOH, pa3BHTHE YJbLTPAOCHOBHLIX-LIEJIOYHBIX KOMILJIEKCOB, C KO-
TOpPHIMH CBfi3aHE KapOOHATHTOBLIE MECTODOXKIEHHs, B HEKOTOPHX pa#h-
ouax (Kosmop) mnpomosxkanocs 200—300 mMaH. aer. ITo pacueram
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Jl. Pynnxsucra, BpeMsi ¢HOpMHDPOBAaHHSI CJIOXKHBIX  IPeH3EHOBHIX MECTO-
POXKAEHUH HCYACIAETCA MHJIJHOHAMH H  JecATKaMy MHJJIHOHOB  JieT.
O auTenbHOCTH HOPMHPOBAHHS CKAPHOBLIX MECTOPOXIEHHH CBHAETE/b-
CTBYET MHOTOCTaAMHHOCTL mnpoliecca CkapHOO6Gpa30BaHHsA, B TEYEHHE KO-
TOPOro IPOHCXOAHMT HEOJHOKPaTHash (CMeHa CKapHOOOpasylouuxXx MHHe-
paJbHBEIX TapareHesHCoB.

ITo pacyeram B. Tony6eBa u B. IllapanoBa, mJAHTENBHOCTL THAPO-
TepMaJibHOro pynoobpasoBaHms basefickoro u «cynbdumnoro JlomoBcxoro
Mectopoxaenuii or 100 Tthic. mo | M. ser. M. QaBopckas OUEHHBaeT
NpOAOJKHTEJBHOCT THMAPOTEPMasibHOH JNEeSTeJBbHOCTH, CONpOBOXAaloLleH
TI03[HENaeO30HCKHH HHTPY3HBHEIH KOMIVIEKC B paHOHe MECTOPOXIEHHs
Hapacyn, B 160 man. gaer. Ilo nawneim B. Paeposa, Bpems GpopMupoBa-
HUSA OJIOBSIHHRIX MecTopoXaeHH#H SIno-KosnbiMckoro nosica pocturaer 20—
35 mau. Jet. Ilo cBenenusm Il. JIunmauwa ® Ap., ByJSKaHOT€HHLIE THApPO-
TepMaJibHble 30JI0TO-CepeGpsiHbie MecTopoXneHns Amepuku ¢GopMupoBa-
Jucy cnycts 5—156 MuH. JeT nocjie 0o0pa3oBaHHs BYJKaHHYeCKHX Xallb-
nep. Cernacio A. Yusacy u H. Mak ayroay, Mojoable MegHO-NIOp(QHpPO-
Bhle MecTtopoxpaeHuss CoJlOMOHOBEIX OCTPOBOB BOSHHKJH B II€PHOM BpeMe-
HU TIPOJOJIKHTENbHOCTEIO oT 4,5 no 1,5 maH. setr. Tlo mauneiMm @. Jaa-
KaMmna, (OpMHPOBaHHe ypaH-HHKeJdeBoro MectopoxienHus Ku Jlefik B Ka-
Rame npoucxoxuyjo B 6 snox: 1200, 960, 370, 250 m 107 mau. Jer.

Ecnu yuydHTHIBaTh AJHTEIBHOCTh OOpa30BaHHA TEKTOHHYECKHX CTPYK-
TYP, KOHTPOJIUPYIOIIUX THAPOTEPMAJbHOE OPYHEHEHHE, TO MPOAOJKHTEJNb-
HOCTb nepuofa (OpMHPOBAHHSI MECTOPOXIAEHHH elle OGojiee BO3pacTaer,
©XBaThlBasi MHOrga ueJble Nepuofwl. [lpumMepoM Moryr CayXHTh reoJoru-
* YeCKHe CTPYKTYpH CypbMsiHHIX MecTopoxpaenuii  CeBepHoii  Peprausl,
3a70XKeHHble B DaHHEM I1aJle030€, a BLINOJHEHHble PYNOH JiMIIbL B 1O3.1-
HEM Iajieo3oe, a MOXer OHITh, M eunle no3fHee. HekoTophle kOmIVIEKCHEIE
MecTOpOX[eHHs (OPMHPOBAJNUCL ¢ NEpephiBAMH B  TeyeHHe HECKOJBKHX
TeoJIOTHYEeCKUX INepuiojoB, Tak, KoJyemaHHble 3aJieXXH BOCTOYHOH TOJOCH!
IOxuoro ¥Ypana BOSHHKIH B HeBOHe, a HX oborameHue cCcyJabdpuramMH
CcBUHIa OOYCJIOBJIEHO THAPOTEpMAJBHBIMU NPOLECCAMH NO3JHEr0 Majeosos.

Takum ob6paszom, BpeMss (OPMHPOBAHHA MECTOPIOXKAEHHH MOJIE3HBIX
HCKOMaeMblX, KaK NpaBHJO, BecbMa AnuTesdbHoe. Eule 6Gojee nJauteneH
TpollecC MUrpalMH HEKOTOPHIX 3JIEeMEHTOB, HMAYUHX Ha oOpa3oBaHHe MH-
HepaJoo6pasylolInX KOMIVIEKCOB TeJ INOJEe3HHIX HCKonaemblX. OHu MOryT
NEePEXOAHTh M3 OJHOIO TeOJIOTHIeCKOTo LKJa B JAPYro#, To pacCeHBasiChb,
TO OTHOCYTEJbHO COCPENOTOYHBASICh, O TOrO MOMEHTa, KOTJa BO3HHUKAIOT
6aaronpusTHble YCJOBHsI JJisl HX KOHUEHTPAUMH B TesJax IOJE3HBIX HCKO-
naembix. Mccnenosauyie H3oTonoB cBUHIIa B MHHepaJjaX THAPOTEPMAaJbHBIX
MeCTOpOXXAEHHH IOKa3hIBaeT, YTO YaCTb 3TOr0 MeTasja (OYeBHIHO, Kahk
H [PYrMX MeTaJulOB) y4yaCTBOBaja B KPYroBopoTe MHHepaJdbHBEIX Macc,
Claraloli¥X 3€MHYI0 KOpPY, MHOr[a B TeYeHHe 2—3 TeONOTHYECKHX LHKJOB,
T. €. B Te€YeHHe COTEH MUJJIHOHOB JeT.

Hu omHo MectopoxpneHne moJsie3HBIX  HCKONA€MBIX He COXPaHAETCH
B NEPBO3[1aHHOM BHAe, NOABepPrasich TOH HWJIH HHOH CTENEHH U3MEHEHHS
nocse obpasoBanus. Bce MecTOpoXAeHHMS NPOXOAST <CTAAMIO JHareHesa,
T. €. NpeBpalleHysi NEePBUYHOrO0 MHMHEpPANBHOrO OCajka B MHHepaJsbHBIH
arperaT. BOJBITHHCTBO MeCTOPOXKIOEHUH IPOXOJAAT W CJIEAYIOLIYI0 CTaaHIo
3NHreHe3a, XapaKTepH3YIOUIYIOCA  OTHOCHTEJNbHO cJlabblM H3MEHEHHEM
cocTaBa H CTpPOEHHI MHHEDaJbHOro BernecTBa 0e3 pe3KoH CMEHB TeoJo-
THYECKMX YCJIOBHH HaXOXOEHHS Teq NOJMe3HbIX Hckonmaemblx. Hekotoprie
MecTOpOXKJeHUA B JaJbHefilleM nOABepraloTcs MeramopdusMy noj BAHA-
HHEM paAMKaJbHOrO BO3AEHCTBHSI TeMJa, MeXaHHYECKHX HalpsXKeHHH H
XHMHYECKH AaKTUBHEIX IIpOLIECCOB 3eMHOM Kophl. IlosTomMy oOcHOBHas 3a-
naya reoJiora, HCCJICAYIOIEr0 MeCTOPOXKJEHHe . MUHEPAJbHOrO CHIPhsi, CBO-
OMTCA K PacKPHITHIO MOJHOH HCTOPHH ero o6pasoBaHH§l OT IeOJIOMMYECKHX
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co6hITHH, TIPEMIIECTBYIONINX MHHEPAJOHAKOIVIEHHIO, uYepe3 CTAQHH  €ro
(OpMHPOBaHHA, K 3aK/JIIOYHTEJbHEIM  3TallaM MOCJENYIOLero  nepe-
pOXKIEHHUA,

CNOCOBbI OTJIOXKEHHSI MUHEPAJIbHOIO BEIECTBA
MECTOPO)XIEHHUHN MOJIE3HbLIX WCKOMAEMbBIX

MuHepasbHOE BelEeCTBO NOVIE3HBIX HCKONAaEMEIX OTJIaraercs H3 Mar-
MaTHYeCKHX pacIliaBOB, Ia30BO-KHAKHMX BONHBIX PacTBOPOB 3€MHOH XOpHI,
IIOBEPXHOCTHEIX BOJOEMOB H IPH TeOXMMHYECKON meperpyniupoBKe Trop-
HBIX mopop B TBepAOM BHHAE. TTIOCKOJBKY OCHOBHEIM IIDOLIECCOM MMHEpa-
JNOHaKOIIEHHSI SIBJSIETCH BHINAajJleHHe BelLleCTBa W3  pacTBoOpa, IviaBHHE
(¢ aKTOpHl, PEryJAHpYIOLHe KOHLEHTPALHI0O MUHEpaJbHOH  MacCh MeCcTo-
POXKAEHHH IOJe3HLIX HCKONaeMBIX, — 3TO H3MeHEeHHe TeMINepaTyphl, XHUMH3-
Ma cpefnbl M JaBJeHus.

M3 marMaTHyecKux pacllJlaBOB HPH CHHXXEHHH  TEeMIlepaTyphl KpH-
CTa/IJIM3YIOTC MarMaTHYecKHe H, B H3BECTHOH Mepe, IerMaTHTOBble H
Kap60HaTHTOBLIE MECTOPOXKJIEHHS.

U3 XHAKHUX BOAHEIX M Ta30BOAHLIX PacTBOPOB 06pasyioTcsi aJnGHTHTO-
Bbl€, THAPOTEpPMaJibHEIE, KOJUelaHHble, HHPUIbTPALlMOHHLIE H OCALOYHEIE Me-
ctopoxaeHus. COOTHOIIEHHE XHMAKOH M ra3oBOH COCTaBJAIOIIHX B HHX
MoxeTr Kosne6GaThkCcsi B IUHPOKHX IIpefesax OT  TOJHOrO rasa Jo IIOJHOM
JKHIKOCTH, OfHAKo npeobnamarmT JXHAKHe (ha3bl ¢ paCTBOPEHHEIM B HUX
razoM. BeuwectBo, n3 xoToporo obpasyercs noJiesHOoe HCKONaeMOe, MOXKET
HaXOLHTLCA B HHX B BHJe B3BECH, KOJJIOMIHOTO HJIH HCTHHHOTO, T. €.
HOHHO-MOJIEKYJITIPHOTO pacTBopa. B COOTBeTCTBHM ¢ 3THUM MHHepajbHOE
BELIleCTBY Ta30BRHIX M XHIKHX pPacTBOPOB OTJaraeTcsi BCJAENCTBHE:

1) mMexanunueckofl calkH,;

2) 6HOXHMMYECKON CalKH, T. €. B pe3yJbTaTe >XH3HEAEATEJbHOCTH H
OTMHpaHUsI OPTaHH3MOB, HaKaIIMBAIOIIHX B ce6e LieHHBIE 3J1EMEHTHI;

3) €aMONpOH3BOJIBLHOH KOAryJsiLMH KOJJIOMJHHIX PAaCcTBOPOB;

4) ucnapenus W TepeHachIlEeHHUS;

5) cop6LHM LEHHEIX 3JIEMEHTOB BeILeCTBOM TBepaol a3k,

'6) XHMHMYECKHMX PeaklUi.

O6MenHbHle XMMHMYECKHe peaklUH, NPUBOASILIHE K BHINANEHHIO HepacT-
BOPHMBIX MHHEpPaJbHBIX MAacc MOJIE3HBIX HCKONAaeMEIX H3 paCTBOPOB, MO-
TYyT GbITb Tpex THNOB: 1) peakuuMy pas3IMYHBIX BENIECTB, HaXOAAIIHXCH B
pacTBOpe W BCTyNaIOIMX BO B3aHMOJAEHCTBHe INPH  H3MEHEHHHM XHMH3Ma
Cpeabl, TEMIEpPAaTyphl HJH JAaBjeHHs (THApoONu3, oOMeHHoe pa3JioXkKeHHe;
OKHC/IUTEIbHO-BOCCTAHOBHTE/IbHEIE W JpyTHe peakuMu); 2) peakuuu IpH
CMeIleHHH PacTBOPOB pa3JfIMUHOIO COCTaBa: 3) peakUHd MEeXAY BeLlecT-
BOM pacCTBOpa H BMewamllux Tmopon. BeselcTBue peakuuii BellecTB pa-
CTBOpa HWJAH pacTBOPOB 0O6pa3yloTCsl 3ajieXXKH OTJIOXKEHUS, a B pesyJbTaTe
peakuuil BeLleCTB pacTBOpa C BEUIECTBOM GOKOBHIX moponx wmoryTt dop-
MHDOBATbCSl TaKXe TejJa 3aMelleHHsi MJIH Meracomatnyeckue. Ha raso-
BbIX paCTBOPOB MHHepaJbHOE BELIeCTBO IOJE3HBIX  HCKONAeMBIX MOXKeT
HaKalJIuBaThCA, KPOMe TOTO, NMYTeM BO3NOHKHM WJIH CYyGJHMAallHH,

[leperpynnupoBka BellleCTBa TOPHHIX Nopox ¢ oGpa3oBaHHEM 3aJe-
}Ked IoJie3HBIX HCKONlaeMBIX TaKxXe IPOHCXOAHT IpH H3MEHEHHH TeMIle-
paTypbl H pgaBJeHHS, NIpH 06s3aTeJbHON (HABLTpalliu CKBO3b HHMX a30BO-
XHAKHX BOIHBIX pacTBOpoB. [IpH 3TOM peakuHy NEPErpyniHpoBKH MOTYT
HATH C BBLIHOCOM, C IIPHBHOCOM, C NIPHBHOCOM H BBHIHOCOM HJaHu 6e3 mpH-
BHOca M 6e3 BHIHOCa BellecTBa. Ilpu BHIHOCe  BellecTBa (POPMHPYIOTCH,
HalpuMep, OCTaTO4YHble MECTOPOXKIEHHsi KOpPH BLIBeTpHBaHHSA. B <Bf3u C
NPHBHOCOM CO3RAIOTCSi MHGHIBTPALUOHHble MecTopoxaeHys. HawnGonee
IWHPOKO pacmpoOCTpaHeHbl NPOIECCH NPHBHOCA — BEIHOCA, peryJjupyioliye
dopMupoBaHHe MeTaMOP(HYECKHX W METAaCOMATHYECKMX MeCTOPOXKIEHHH.
Hakonen, 6e3 npuBioca u 6e3 BHIHOCA, 33 CYET INEPEKPHCTAJJIH3ANHH
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MECTHOrO BelecTBa MOIyT BO3HHKHYTb MeTaMOp(HYECKHe MeCTOpOXK[e-
LMs, HalpHMep, KOPYHAa, CHAJHMaHMTa, KHAaHMUTa, TpaHaTa; rpadwura.

HCTOYHHKHN BELLECTBA MECTOPO)XJEHUH
NOJE3HbIX HCKOMAEMBIX

MunepanbHoe BelECTBO NOJE3HHIX HCKONAEMBIX MOXKET HWMeTb pas-
JIMYHOEe IPOHCXOXKJeHHe M MOCTYINlaTb W3 Pas3HbiX 1ICTOYHMKOB. Jlas mar-
MaTHYECKHX MECTODOXJEHHH, CBA3AHHBIX C OCHOBHEIMHM Y LIEJOUHBLIMH H3-
BEepXKEHHBIMH INOPOJAMH, OHO NOCTYNaer BMeCTe C MarMaTHYeCKUMH pac-
NjnaBaMy M3 IVIYOHHHBIX, HEPEOKO MOAKOPOBHIX YacTell 3eMJIH H B 3TOM
cly4Yae uMeeT IOBEHHJIbHOe NpoucxoxpeHune. B mocTmarMaTuueckux Me-
CTOPOXJICHHAX, TAaKUX KaK IerMaTHTOBbie, KapO6OHATHTOBHIE, CKapPHOBHIC,
anbO6UTHTOBEIE, THAPOTEPMaJsibHble, HCTOYHMKH BelIeCTBa Pa3sHOOOpa3HHL.
Cpenu HUX MOryT '6LITb HaMeueHbl TpH rpymne: 1) OBEHUNbHBIE Marma-
THYeckHe, OOyC/OBJleHHbEle NMPHBHOCOM pacmjaBOM MJHM  Jerasauuei U3
riyOGUHHBIX YacTedl 3e€MHOH KOPbHl W BepXHell MaHTHM, 2) aCCHMHJIHPOBAaH-
Hble pacrnylaBOM H3 OKPYKaloliuX IOpPOA B CBA3H ¢ BO3HUKHOBEHHEM Ia-
JIUHTeHHOH MarMbl, 3) 32UMMCTBOBaHHbEe BHILIEJAaYMBAHMEM MHHEPAJH30-
BaHHBIMH TI'a30BBIMM M JXHAKHMH pacTBOPaMH H3 NOPOA Ha IyTSAX HX
LHPKYJIsSILH Y.

B cenvMeHTOreHHBIX H MeTaMOPhOreHHBIX MECTOPOXJEHHIX MHHe-
pPaJbHOC BELECTBO MOXET OBITh MECTHHIM, MJH aBTOXTOHHbIM, U NpPHBHE-
CEHHBIM, WIH aJJIOXTOHHBIM. 3a C4YeT aBTOXTOHHBIX HCTOYHHKOB (POpMH-
PYIOTCSl OCTAaTOYHBIE MECTOPOXKAeHUs. ‘B CBfisay ¢ NPHBHOCOM BO3HHMKAIOT
ocTajlbHble CEIUMEHTOTeHHble MecTtopoxJenus. [IpuBHOC oOCyleCTBIAETCS
B BMJE MEXaHHYEeCKH JE3HHTErpPHPOBaHHOH Macchl, B3BeCH U pacTBOpa Hs
pa3pywatmomuxcss 6osee APEBHHUX NOPOA H MOJE3HBIX HCKOMAEMBIX HJH B
BHJI€ T'a30BOTO H XKHIKOrO pacTBOpPa W3 NPOJAYKTOB BYJIKAHHUECKOH Jesfi-
TeJbHOCTH; B JIOCJAEIHEM (Jy4Yae MHHepaJibHOe  BEUleCTBO B KOHEYHOM
cueTe HMeeT IOBEHHJIBHBIH MarMaTHYecKHH HWJIM  CMellaHHbIi HCTOYHHK.
MetraMopdunsoBaHHble MeCTOpOXJeHHs 06pa3yloTcs H3 MECTHOIO MCTOYHM-
Ka, MetaMopdHyeckue —B CBSI3H ¢ MOOHJIH3allMell U NEPEOTIONKEHHEM Ha
Ty WM HHYI0 KHCTaHLUHMIO BeleCTB NOPHBIX TOpOA,  MNOJABEPTIIUXCS MeETa-
Mop(hHYyeckOMy ITpeo6pas3oBaHHIO.

Takum o6Gpasom, cpenu pasHoO6pPasHblXx °~ HCTOYHHKOB MHHEDaJbHBIX
Macc MEeCTOPOXJEHHH TMOJEe3HBIX HCKONaeMblX MOMXHO BbIIEJIMTh BelECTBA
ABTOXTOHHOIO H aJ/UIOXTOHHOrO npOHCXOXaeHMs. B psay mociaenHux, B
CBOIO oOuepenb, MOTyT OLITh HaMeueHbl BellecTBa: MarMartHyecKHe IoBe-
HWIbHBIE, MarMaTHYyeCKHe aCCHUMHWJIMDPOBaHHHBle, MNOCTMarMaTH4e€CKoro BhI-
Lle/lauiBakHs, MeTaMop(HUecKoil neperpynnupoBKH, paspylleHHsi APEBHHX
Nopoa YU MHHepaNbHBIX 3ajiexed.

METO;l H3VYEHHUS MECTOPO)XJIEHHH MOJIE3HBIX HCKOMAEMBIX

l3yueHue MeCTODOXK/I€HMi TOJE3HEIX HCKOMaeMbX NPOBOAMTCH  C
LEeJbI0 BBLISICHEHHS] TEOJIOTHYECKHX YCJIOBHH UX 00pa30BaHHSI H HX OUEHKH
LIS TMPOMBILIJIEHHOrO HCIONb30BaHHs. MeToln H3yueHHss MECTOPOKICHHH
poJie3HBIX MCKONAeMbIX pacnajaloTcsi Ha moJsieBble H JlaBopaTopHble.

Iosesble uccredoB8arUs [OJMKHBI ONPEINENHTh IOJOXEHHe TeJl TO0J€3-
HBIX HCKONAaeMBIX B CTPaTUrpadHyeckoM paspese, CBs3b HX C KOMIJIEKCa-
MH H3BepXKEHHBIX TOPOJ, OTHOIIEHHe K COCTaBy  BMEIAWOWIHX  TOJL,
BJHUsIHHE TEKTOHHUKH Ha yCJIOBHSA JIOKaJMH3alHMU H MopQ)o.norfuo 3anexen,
dopmy, pasmeprl, CTpoeHHMe H MHHEPaJbHBIl COCTAB 3aJI€XEH. OCHOBHBIM
METOLOM IIOJIeBHIX WCCJENOBaHHH NpH H3YYEHHM MeCTOPOXJEHHH mnoJjes-
HbIX HCKOINAeMblX SIBJSIETCH TeoJiorH4Yeckoe KapTHpPOBaHHe — COCTaBJAEHHE
reoJIOTHYeCKUX KaPT M pas3pe3oB PasHbIX, OOBIUHO AOCTATOYHO AETaJbHBIX,
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macwmTaboB. [nsi NPOMBIIZCHHON OLEHKH TPOM3BOASAT TIe0JIOropas3Beioy-
Hble pabOThl, BHINOJHSIOIHECS NMpPH IOMOILH TOPHEIX BHPabOTOK, GypOBBIX
CKBaXXMH, reoGHsHyecKHXx M reoXHMHYecKMx MeropoB. IlonyTHo BmIsCHS-
I0TCSl THJPOreoJIorTHYecKasi o6CTaHOBKa M HHXXEHEPHO-TeOJIOTHYECKHE YCJO-
BHSI NPOEKTHPOBAHMA H pPa3paboOTKH MeCTOpPOXKMAEHHI.

Jlaboparopreie uccrefosarus CBA3aHbl C H3YYeHHeM BeUleCTBa MH-
HEpaJIbHOTO CHIPb W pa3/lefisllOTC Ha H3YyuYeHHe MHUHEPaJbHOr0 (COCTaBa,
XMMHYECKOro COCTaBa M (DHU3MKO-TEXHHUECKHX CBONCTB  IOJIE3HBIX HCKO-
naeMhx.

[Ipn HccaenoBaHHH MHHEPAJBLHOIO COCTaBa BBIACHAETCA INOJHBIH Ie-
pedeHb MHHepaJiOB, CJaarapollHx T0JIE3HOe HCKoNlaemOe, TEKCTYPHl M CTpPYK-
TYpbl pyA, €CTECTBEHHBle TlapareHeTHYeCKHe acCOLHAaLHH, WX COOTHOLIEHHE
B KOHTypax 3ajieXXefi M IOCJIefOBAaTEJbHOCTb pa3BHTHA Npu obuleM xoxe
MHHepaJiOHaKomjaeHunsi B mpouecce ¢GopMHpPOBaHMs H IOCJEAYIOLIEro H3Me-
HeHHusi MecTopoxaeHusi. MuHepasoruueckue HCc/IefOBaHUsl NPOH3BOASATCA
Takxe JIJIsl onpelleieHus (OpPM U Pa3MepOB CpacTaHUA OTHeJbHBIX MHHe-
paJioB, CBeeHHSI O KOTOPHIX HEOOXOAHUMEI NpPH YCTaHOBJEHHH paLHOHAJb-
HbIX CXeM IepepabOTKH MHHEpPaJbHOTO ChIPbf, B 4aCTHOCTH ero 060-
raieHus.

OnHoBpeMeHHO NPOBOAUTCH HCCJIENOBaHHe MUHepaJoTHyeckoro (mer-
porpacdHyecKoro, JHTOJOTHYECKOTO) C€OCTaBa BMeLLAOLIUX MNOpoA,  AJs
YCTaHOBJIEHUS] CBA3€H M B3aHMOBJHSHHA COCTAaBOB TeJ IOJIE3HBEIX HCKOIae-
MBIX H GOKOBHIX NOpIOA APYr Ha Apyra B Nepuox HX oOpa3OBaHHA u TIO-
CJeNyIoNero B3aHMOJEHCTBHA.. DTH HCCJEJOBaHHA IPOU3BOLATCH pasiHy-
HBIMH METONaMM IMAarHOCTHKH H HUCCJIellOBaHHsi MHHEpPaJIOB: KpPHCTaJJIo-
rpadugecKuM, pEHTreHOCTPYKTYPHBEIM, XHMHYECKHM, CIEKTPOCKONHYECKHM
(o6riunas, wHpaKpacHas, KOMOGHHHUpOBaHHasi, MeccbayapoBcKasi, Macc-
CIIEKTPOMETPHYECKANA), ONTHYECKHM (MHKPOCKONHsI OTpaXKeHHas H MpoOXo-
Osilias, 3JEeKTPOHHasi), (pu3HyecKuMm (TBEpAOCTb, IJIOTHOCTb, Hmedopmupye-
MOCTL, NACTHYHOCTb, NMPOHUIAEMOCTB), 3J€KTPOMAaTHUTHHIM (TepMOMAarHu-
TOMETpHS, TEPMO3JC, 3JeKTPOHHBIA NapaMarHUTHHI pe30oHaHC, SAEPHBIN
MAarHuTHBI pe3oHaHC), TePMHYECKHM, TepMobGapoMeTpHYECKHM, JIIOMHHEC-
IEHTHBIM ¥ JP.

XHUMHYECKHI COCTaB BelleCTBa IOJIEZHOFO HCKONAaeMOro ONpenensiercs
LISl BBHISICHEHHS] BXONSIIIHX B HEro IVIaBHHIX H BTOPOCTENEHHBIX 3JIEMEHTOB
H H3MeHeHHs] COOTHOLIEHHSI 3THX 3JE€MEHTOB IO €CTECTBEHHBLIM pasSHOBHI-
HOCTSIM I[IOJIE3HOI'0 HCKONAeMOro M JJsi pas3iNyHbIX yacTeilr 3anaexedi. Oco-
6eHHO HAeTajIbhO HCCenyercsl CofepXaHHe LEHHBIX M BpPeIHbIX [Jisi NaH-
HOIO BHJa MHHEPAJbHOIO Chipbsi XUMHYECKMX 3J€MEHTOB M 3aKOHOMEDHO-
CTH HX paclpefiesieHusi B KOHTypax Tej IOJe3HhIX HCKomaeMblx. Cpelu
XHMHUECKUX Moryt ObITb Ha3BaHbl MU CHelHasJbHble HCCIeJOBaHHUs, TaKue,
HanpuMep, KaK BLHIICHEHHE COJepXKaHHSl H30TONOB HEKOTOPHIX 3JIEMEHTOB
s onpenenedusi abCOJIOTHOro BO3pacTa 000COGNEHHST OTHENbHBIX MHHE-
panoB MU HX arperaTtoB, UCTOUHHUKOB pPyAo06pa3yIOIINX BELIECTB, TEMIEPa-
TYPHl _HX IOTJIOKEHHST H 1.

OH3HKO-TEXHHYECKHe HCCHAeloBaHHsi  JIPOM3BOMAATCS B RanpaBJl€HHH
OLIEHKH TeXHUYECKHX, TEXHOJOTMYECKHX H (pPH3HYECKUX CBOHCTB OTHEJbHBIX
MUHEPaJiOB U MX arperatos, T. €. AJisl JHATHOCTHKH HMX COCTaBa M YCJOBHH
HAKOIVIEHHS, & TaKxe IJs OIpeNeJeHHsi KayeCTBa MHHEpPaJBHOTO CHIPbS
M BHISIBJIEHUA €ro CBOMCTB, BaXKHbXx IpH 06paboTke, nepepaboTke H INpak-
THYECKOM HCIIOJIb30BaHUHU,

Kpome 'Toro, B nabopaTOpHBIX YCJOBHSAX BBIMOJHAIOTCH 3IKCIEPUMEH-
TaJibHEle UCCJEeMOBaHHSI M TEPMOAHWHAMHYECKHe pacyeThl, MoJeJHpYIOUIHE
NOBEPXHOCTHHIE H TNyOHHHBle YCJHOBHSI  (POPMUPOBAHHSI MeCTOPOXKAEHHH
MoJjie3HbIX HCKONAaeMhBIX, NMPOJHBAIOLIHE CBET Ha HX TeHe3HC.
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TI'rasa uerseprasn

MATMATHYECKHE MECTOPO)XIA EHH

Knaccupurayus npoyeccos mazma-
Tuyeckoli Oudhepenyuayuu, npu KOTO-
psix npoucxolur o06pasosanue Mecro-
poxcOenuti, ABAAETCS OCHOBOL 2eHeTuue-
cKoll Kaaccupuxayuu sTUX MECcTOpPOINC-
denudi.

A. 3asapuyxuti, 1926 .

OBILIAS CXEMA ®OPMHPOBAHHSA M MONPA3NEJIEHUE

MarMaTHyecKHe MecTOPOXAeHHS (OPMHpYIOTCS B npollecce aupde-
PEeHIHAIUH MeTaJIJIOHOCHOH MarMbl HENOCPEACTBEHHO H3 pacmnaBa yjabTpa-
OCHOBHOTO HJH lejioyHoro coctaBa. IIpu ocThIBaHHW TakKoro pacijasa
HaKOIJIeHHe pPyf0o0o6pasyIolliX MHHEPAJOB MOXET IPOHCXOAHTH TpeMst Iy-
TAMH.

Bo-nepBbIX, MarmMa pyJAHO-CHJHKAaTHOTO COCTaBa TIPH OXJaXXAEHHH
pacnasaeTcs Ha JBe HECMEIUHBAIOUIHECS XHAKOCTH — PYAHYIO W CHJIHKAaT-
#y10, pasfie]lbHasi KPHCTAJNIH3ANHS KOTOPHIX IIPHBOAHT K 060COG6JEHHIO
JHKBALHOHHB X MarMaTHYeCKHX MeCTOPOXKJEeHHH.

BO-BTOPHIX, B CHJIHKATHBIX Marmax MeTajJibl MOTyT BOHTH B COCTaB
MHHEPAJIOB paHHEH KpHUCTaJJIH3alHH, CKOHLEHTPHPOBATHCS B HeH clile 10
TIOJIHOTO OTBEPJEHHST OCTABIUEHCS YaCcTH pacmyiaBa H o6pa3oBaTh paHHe-
MarMaTHyYecKHe (CerperanHoHHbEe, AaKKYMYJSATHBHBIE) MeCTOPOXKJIe-
HHSL.

B-Tperbux, B nomo6HOro pojaa CHJAHKATHHIX MarMax, cojepiKauiux mo-
BHIIIEHHOE KOJIHYECTBO JIETYYHX COEJHHEHHH, MeTalylbl H MX OKHGJIBl KpH-
crannuayiores npu Gojiee HU3KUX TeMIlepaTypax, IIOCje 3aTBepleBaHHS
171aBHOH MaccH NOpPOA006Pa3yIoNIHX CHIMKATOB, H3 OCTATOYHBIX PAaCI1aBOB.
Beneacteiue astoro ofpasyloTess MO3JAHeMarMatTHyeCcKHe (rucrepo-
MarMaTtuuyeckue, (Y3UBHBIE) MeCTOpOXKJeHHA. 3Jlech He YYHTHIBAIOTCSA
OYeHb pellkhe MarMmaTtHyeckHe 3¢ (Qy3HBHblE MECTOPONKJEHHS, K KOTOPHIM
OTHocsITCS: 1) MOTOKHW CaMOPOJHOH cepbl H3 3KEpJ BYJKAHOB; 2) IIOTOKH
MarMaTHyeckoii JiaBbl dyeTBepTHYHOro BysakaHa Jlako B Umuam; 3) rematur
W MarHeTHT OCHOBHOH MAacChl «pYAHBIX TOPGHPOB» XOJ3YHCKOIO MECTOPOXK-
Aenusl Ha Antae.

TakuMm o0paszom, MecTOpOXJAEeHHSI MarMaTHYeCKOH TPYIINBl pasfensior-
cs Ha Tpu kKjaacca: 1) JUKBAUWOHHBIH, 2) paHHeMarMaTHyeckuil, 3) mosaHe-
marmatnyeckuii, Cpeanr MarMatHyeckMx HauboJjice 3HAUWTEJbHBH MECTO-
POXKJEHHS] THTAHOMAarHETHTOBBLIX, ANaTHT-MAarHETHTOBBIX H MeJHO-HHKeJe-
BHIX PYJ, XPOMHTOB, IJIATHHOHJOB, aJ1Ma30B, HEKOTOPHIX PEIKHX 3JIEMEHTOB
(Nb, Ta, Zr, Hf), penxux 3eMenp, anatura u rpadura.

OcobeHHo cylllecTBeHHBIe PabOTHl MO TeOJIOTHW MAarMaTHYECKHX MecCTO-
poxienwii mpunaanexar Ji. Barepy, M. Toanesckomy, I'. Top6yHosy,
A. 3amapunkomy, B. Koryasckomy, H. Manwmesy, A. Hanxppurry,
H. Ilasnosy, B. Co6oneny, I'. Cokonoy, Y. ®orty, IxK. Xaynew u Jap.

PH3HKO-XHMHYECKHUE YCJIOBHS OBPA3OBAHUY

[Ipeo6nanarmoninm HCTOYHHKOM pPyHnoo6pasylolHX BJEMEHTOB Marma-
THYECKHX MECTOPOXXIEHHH Obljio Tray6HHHOe BelleCTBO IIOJKOPOBOH Marmbl.
Ho dopmupoBanuch OHH B LUMPOKOM AWana3oHe Iy6HH M JABJEHHH OT
OYeHb OOJbUIKMX, OTBEYAIONUHX INOJSM YCTOMYMBOCTH ajMa3a M NHpola Ha
ray6use 150 KM, 10 NPHIIOBEPXHOCTHBIX, COOTBETCTBYIOIIHX O6GPAa30BaHHIO
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MarMaTH4ecKuX CyJb(pHAHBIX MeJHO-HHKeJeBhX MecTopoxKineHHH HopHabcka
Ha ray6uHe jgo 1 kM. JlaBieHne, Heo6XONHMOE MJis1 BO3HHKHOBEHUS ajMa-

308, pocturaetr 5000 MIla.

Temneparypa (popMHpOBaHHSI A/ PA3HBIX MECTOPOXKJAEHHH 3TOH Ipym-
mel Takxke H3Mensiercsi oT '1500°C, coorBeTCTByIOllEH 3KCHEPHMEHTAJbHBIM

YCJIOBUSIM TOJIYyYEHHSI aJiMa3a, N0 TeMIie
NeJSJIHCh pyaoobpasyouue cyaboHIb

patypw B 300°C, npu KOTOpPOH BHI-
HEKOTOPHIX MarMaTH4eCKuX MecTO-

poxnennit (A. Berextun). [Ipuyem mepenan remneparyp OT Hayajaa Jo
KOHIla MarMaTuHdeckKoro pynoobpasoBaHusi mor O6bHTh BeCcbMa 3HAUYHTENh-
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Puc. 35. HaMenenue colep:awumsi  HMUKeJss,

MellH ¥ CepH B NOPOAAX H CHHXPOHHBIX UM

pacniiaBax B npouecce <(HpakUHOHHPOBAHHUS

rab66ponnos Ckaepraapma. Ilo JI. Bazepy
M ap.

CoznepxaRne sieMmeHTa: [ -—B nopole, 2 —B IKHI-
KOCTH.
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Puc. 36. JIluarpamMa ®pHCTaliH3auM# ABYX-

KOMIIOHEHTHOH CHCTEeMH ¢ JIHKBaKke Ha
npumepe Ckaepraapgpa. ITo JI. Bazepy w np.
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HBIM.

Tak, o HCCNeA0BAHHAM
1. ®orrta, cepHUCTHE METAJJLl pa-
CTBOPHMHEI TOJIBKO IIPH TeMIlepaType
G6onee 1500°C. IlosToMy B oxJax-
narormeicst cyJbQHIHO-CHITHKATHOH
Marme npu Temmeparype, 6JH3KOH
K 1500°C M HECKOJBLKO HHXKE, T. €.
3a[0Jro A0 Hayaja ee pPacKpHC-
raaauzauun  (900—1000°C), mpo-
HCXOAMT pa3fieleHle pacrnJjiaBa Ha
JIB€ HeCMelUIMBaIOUIHecs XKHAKOCTH
(nuxkBauusi). DBepositHo, TeMnepa-
TYpa JUKBAIIUH TaKOH MarMmul koje6-
JieTcsi B 3aBHCHMOCTH OT ee coCTa-
B2, HO Bce JXe IIPH JIOOBIX YCJIOBHIX
npoilecc MPOHCXOAHUT A0 HayaJsa 3a-
TBEpAEBaHUs pacniaBa. Temmnepa-
Typa e BbAeJNeHHs1 cyabbuioB
3HayuTeJbHO HHXke. Kak orMeuaer
M. TonneBckuii, cyapduau Ho-
PUJIbCKA KPUCTAJJIH30BAJNHCh TOC]€
pacnaga THTaHOMArHeTHTA, IIPOMC-
xonsero, cornacio II. Pamaopy,
npu  Temneparype 600—700°C.
Bonee toro, A. BerexTuH cuuraer,
YTO TEeMNepaTypa OTJOXEHHS He-
KOTOpO#l 4acTH cyJb(naoB CHHXKA-
etcst no 300°C, a no nanHeiM B. Ba-
CUJIEHKO TeMIlepatypa JAeKpernura-
WU NUPPOTHHA H3 HEKOTOPBIX
MECTOPOXKJAEHRH TIOHHIXKAaeTcsl Jio
200°C. ’

Kak nokasanu wucciienoBaHus
CxkaepraapicKko#i pYAOHOCHOH WH-
Tpy3un ra66po B ['peHnannnu,
NEepBOHAYAJbHOE CONEPIKAHIEe Cephi
B MarMe Oblio 61H3k0 K 0,005%.
JXuakocts, Goratas cyJnbduHAOM
MEIH, Hayajga OTAeNATbCA OT CHJIH-
KAaTHOH MarMbel IIPH COAEPXKAHHH B
Helt cepwl 0,019 wu wmeau 0,02%.
[lo Mepe 3acThiBaHuS CHJIHKATHOM

. HacTu pacmnaBa B Inpouecce ¢pak-

I{HOHHMPOBAHHS CONEPKAHUE MEH H
cepul B CYyALPUAHOM pacnyiase BO3-
pacrano, a cojepxaHHe HHKes
Nafano B CBSA3M C BXOXJEHHEM €ro
B pelleTKy  IOPOAOOOPAa3yOILNX



MHHepaJaoB (pHC. 35). DBOJIOUHSA CHCTEMBl CHJHKAT -| OKHCJIB — CYJIb(H-
JbI», YUUTHIBAIOLAsl 3TH OCOOEHHOCTH (OPMHPOBAHHSI PYIHBIX BKpPAaIJIE€HHH-
KOB B paccyjoeHHoM HHTpysHBe CKaepraapaa, HaoOpaxKeHa Ha pHc. 36.
M3 sT0ro pHcyHKa cjeayert, 4To fAaxe MNpPH OYeHb HH3KOM COJiepHaHHH
CyJb(OHIOB IO Mepe CHUXCHHA TeMIEeparypn CyJab)HAHO-CHIHKATHOrO
pacnyiaBa NPOHCXOJAMT ero pasfiesleHHe Ha CyJbUAHYIO H CHIIHKATHYIO YacTH
(Touka P). B panprefimeM no Mepe BhHIIAfeHHs] CHIMKATOB B TBepPAylO0 ¢a-
3y cHCTeMa NePeXOAHT B CYJb(HAHLIH PACINaB C PACTBOPEHHLIMH B Hell CH-
JIMKaTaMH, CoCTaBIAoIHMH oKosno 109 xonngectBa cyabdHuaoB MpU TEMIE-
paTtype, oTBeyawolleli TeMIepaType JHKBallWH, H He 6ojilee HECKOJbKHX
NpoLeHTOB NpH TemnepaType okosao 700°C (toukn Q u R). M3 370ii, B OcC-
HOBHOM CYJBbGHIHOM, }XHAKOCTH BHIMIAAAIOT CYyAb(HAbl, CHIHKATH H OKHCJbI
B yCJIOBUSIX, 6JIH3KHX K 3BTCKTHUKE,

Kak nokasanu uccaenoBanuns Y. Mak Jiuna, X. Illumasaku, B. Peiie-
Menu H A. Hanapurra, KOHLIEHTpauHsi METaJJIOB B CYJbGHAHONH kppaKLuy
Pa3HKBHPOB4HHOIO pacmjiaBa INPOHCXOAMT HepaBHOMepHO. OTHoOLIeHHE
NOpUHH MeTanna cyabGHAHOM (QPAKIKH K €r0 KOJHYECTBY B CHJHKATHOMH
¢dpakuun npu remneparype 1150°C u nasnenun B 0,1 MIla cocraBasier ans
xene3a 1,2, kobaabra 7, Menu 50 u nukens 150, 4To B o6lieM Clyyae NpH-
BOOUT K HauboJbluedi cenapauuu CyabGHAHOrO HHKeJs, MeHee — MelH H
elle MeHee—KobaJsbTa.

T'naBHBIMH T€OXHMHYECKHMH (PAKTOPAMH, BJAMSAIOIIUMH Ha JIMKBALHIO
CyJbGHINOrO paciyiaBa B Marme, SBAAOTCA: 1) KOHUEHTpauMsi Cepwl,
¢) 06IHMH COCTAaB CHJIWKATHON Marmbl, 0CO6EHHO COJepXKaHue B HeH XxeJe-
33, MarHusl B KpeMHHs, 3) COJllep)XaHHe XaJbKOPHJBHBIX 3JIEMEHTOB B
XXKHUAKON cHAHKaTHOH ¢hasle., 3HaueHHe 3THX (PAKTOPOB MOXKHO IPOAEMOH-
CTPHPOBATh HAa pPOJM ¥XKeje3a. YCTaHOBJEHO, YTO IPHCYTCTBHe Keje3a B
CHJMKATHOM pacIJjiaBe INOBBIIUAET pPACTBOPHMOCTh CYJb(HAOB B JECATKH
pas. ITosToMmy, Korna xeneso B cnaboil cTeneHH OCBaHBaeTcs KPHCTaJJIH-
3yIOIUUMHCST CHJIHKAaTaMH, a6CONIOTHOe €ro KOJHYECTBO IIPH OCTBIBAHHH
pacmnaBa pacreT, oTAenasieTcss HeboJblUasi 4acTh CYJb(HIHOIO paclJyasa,
H 3HaYHTEJBHHIX MecTopoxieHnil He obpasyercs (Ckaepraapa). Haobo-
pOT, KOria KeJje30 CBS3bIBA€TCH KPHCTAJJIM3YIOLUHMCS OJHBHHOM M ab-
COJIIOTHOE €ro COAEPIXKAHHE B XKHJAKOH YAaCTH CHCTEMBI TNaflaeT, NPOHCXOJAUT
HHTEHCHBHOE OTJeJieHHe CYJb(GHAHOTO pacmnyiaBa H 'POPMHPYIOTCS  MeCTo-
poxaeHuss (Hopuabcek). CHuXXeHHe KOHLEHTDAlHH JKeje3a B DPAacIaBe B
JlBa pa3a CHHXAeT pPacTBOPHMOCTh CyJbdHJa Keje3a B 4YeTHIpe pasa H
NPUBOIAKT K JHKBaluWH paciyaBa (®. AHaHbeB).

Cepa, KaK H3BecCTHO, o6JiafiaeT pPas3HbBIM CPOACTBOM IO OTHOLIEHHIO K
pasJMyYHEIM MeTananaM. B Marmax ¢ HebojbliuM ee colepxKaHHeM o6pasy-
eTcsl pacmjiaB JHLWb cyabduia MeaH, ¢ KOTOpo¥ oHa HanboJsiee POLCTBEHHA.
JKene3o mpu 3ToM cOXpaHsieTcsl B paciljiaBe, ITOBHIIIAET €r0 PACTBOPHMOCTH
W TOpPMO3UT (OPMHPOBAHHE KPYIHBIX MECTOPOXACHHH, oOpasyeTcst JIMLUb
BKPAaIJIECHHOCTh XAaJbKONKWPHTa, oOblYHAst AJSI MHOTHX ra66pomIHBIX TIOPOJ.
B MmarMax c MoBBILIEHHOH KOHIleHTpanueil cepbhl ofpa3yercss xeJe3HblH
pacnjas, B COCTaB KOTOPOro BXOASIT B BHJE PAaCTBOPEHHBIX KOMIIOHEHTOB
CYJb(QHAB MeIH, HHKeJs H JPYrHX MerajjoB. B 3THX ycnoBHSIX MOTYT
GopMHPOBATBCS 3HAYHTEJbHble 3aJieXKH KOMILJIEKCHBIX MEJIHO-HHKeJEBbIX
pya. Ilo panawiM X. lllamanckoro u JI. Knapa, HccnenoBaBUINX CHCTEMY
FeS—FeO—SiO—Na,0, Bo3nefictBHe Ha Marmy Kucjopona u Na,O Takxe
Croco6CTBYET OT/EJNEHHIO PYAHOrO paciijaBa U ero cemapaiu.

TonukoM nnsi  JHKBAallMM CHJUMKATHOrO W CYJbQHAHOrO pacnjaBa
MoOXeT OBITh acCHMHNAIMS MarMoifi GOKOBBIX MOPOJ, Hapyuwawmuass XHMH-
yeckoe paBHoBecHe. IIpu JuKBauMH cyJbQuaHasi yacTh pacnaapa o6o-
cobnsieTcsi B KaIulH, KOTOPBlE BCJEACTBHE HMX 06oJjiee BHICOKOR IJIOTHOCTH
HAaYHHAIOT NOTPYXAaThCsl B BSI3KOM CHJMKATHOM pacijiaBe MO HAMPAaBJEHHIO
K JIOHHO¥ uacTH MarMaTHYecKoro pesepByapa. B 3aBucUMOCTH OT AJHTEJb-
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HOCTH OCTHIBAHHSl CHJIMKATHOH YacTH pacnjlaBa, B H3BECTHOH Mepe CBfi3aH-
HOH ¢ IrJyOGHHOH MHTPY3HH, JIOKaJu3auus CyJbPHIHBLIX PYAHBIX TeJN MOXET
NPOKCXOAMUTD LIECTbIO ClloCOB6aMH.

1. TIpu OTHOCHTENILHO GLICTPOM 3aCTHIBAHHH Ha HeOOJbLIOH rayOHHE
cenapupoBaHHbIe KalleJbKH CyJb(QHIOB MOryT He NOHWTH 0 [HA HHTPY3HBa
v, 6ynyuyH cxBayeHbl NpH OBICTPOH pacKpHCTaJIM3alMH, 06pa3yioT suca4ue
3aaexu BKpalUleHHHX pyA. MexaHH3M rpaBHTallHOHHOH KPHCTaJIJIH3alHH
JIPOSIBUTCS TIPH 3TOM He TOJbKO B PACIIOJIOKEHMHM TaKHX 30H BKpallJleHHBIX
PYA B TeJle HHTPY3HBa, HO H B CTPOEHHH OTIEJIbHHIX BKpalVleHHHKOB, 06-
pa30BaHHLIX IpH OTBepJeHHH Kanesab. MX HHXXHASA yacTb cjoxeHa Oodee
TSXKEJEIM NHPPOTHHOM (NJoTHOocTh 4,6—4,7 r/cM3), a BepxusAs — GoJjee
JIETKHM XaJbKONMHPHUTOM (myoTHOCTL 4,1—4,3 r/cm3).

2. Tlpn GoJiee MenJleHHOM OCTHIBAHHHM CYJb(HIHBIH paciljlaB MOXET
CKOHIIEHTPHUPOBATLCS. B HHXXHEH YacTH HHTPY3UBa, 06pa3oBaB OOHHble 3a-
JAedy BKPANJVIEHHBIX U CIJIOLIHBIX PYIL.

3. Tlpu OOGBIYHON pacKpHCTaJJIM3allHH HHTPY3UBHOIO MaccHBa 10 OT-
BepJlleHHsl CyJb(UIHOIO pacnyaBa 4acTh NOCJAeJHEro MOXKeT OHTh TeKTOHHU-
YyeCKH OTXKAaTa M3 AOHHOHM W LlEHTpaJIbHOH yacteli MaccuBa 0O TpellMHaAM H
CJIOMCTOCTH MOJACTHJIAIOIIUX MOPOJA C 06pa30BaHUEM CYAbOUOHbLX UL U
NAQCTOBbLX 3aNeNHel.

4. B Tene MaccuBa MOryT 060cO6JISITbCSI OCTATOUHBIE CKOIUJIEHHS CYJlb-
$uI0B, MeJJIeHHOEe OCThIBAHHE KOTOPLIX B OTHOCHTEJILHO CIIOKOiHHOH obcTa-
HOBKe JIOKaJIhHOTO BO3MeHCTBHSI NMOCTENEHHO HaKaNJWBAIOIIMXCS MHUHepa-
JU3aTOPOB NPHBOAUT K OOPa30BAHMIO clelM(HUYECKUX KPYNHOKpPHCTAJJIHYe-
CKHX NEerMaTOHJIHBIX CYAbHUOHO-CULUKATHOLX LWTOKOS.

5. [Ipu nuxBaUMH pPyAOHOCHOH MarMel Ha GoJiee CyllecTBEHHOH IJTyGH-
He CHJHMKATHBIH W cyJbOQUIHBIHA pacmiaBel MOryT ObITH 60Jlee HWJIH MeHee
OJIHOBPEMEHHO BBIKAThl B BEPXHHE YaCTH 3eMHOH Kophl M 06pa3oBaTh 3eCh
paccroernvle 3anexcu. K TakoMmy 3akmouenuio npunuin B. KoTyabekuit u
Ip., ofpaTuBIlMe BHHMaHHe HA TO, YTO MaJbie O0GLEMbl MHTPY3HBHBIX TeJ
HEKOTOPBIX MAarMaTHYECKHX CyJbGHIHBIX MECTOPOXKJIEHHH HEe COOTBETCTBY-
I0T OTHOCHTEJILHO KPYIIHBIM pa3MepaM PYIHLIX 3ajiexe.

6. [Ipu JuKBauMH PYNOHOCHOH MarMel Ha CTOJIb JK€ CYIIECTBEHHBIX
rJy6HHaX, HO IpH elle 6oJiee MeLJEHHOM TEeYeHHH Ipolecca, BHayale Mo-
XKeT ObITh HHBEIHPOBAH CHJIMKATHEIA pacliaB, a Mocje ero packpHCTaJJlH-
2allid H3 IJlyOHMHBl MOXET NOCTYNHTb PYROOGpasyloluil CyJb(UIHO-CHIH=
KaTHBI pacmyiaB ¢ 06pa3sOBAHHEM AJNUZEHETUUHLLX PYOHbLX TeA.

DH3UKO-XHMHUECKHE YCJIOBHS (POPMHUPOBAHHS PaHHE-H INO3THEMAarMa-
THYECKHX MECTOPOXIEeHHHi MeHee H3yyeHhl. MOXHO HAaNOMHHUTBH JIHIIb O
CTaThfIX C ONHCaHHEM pe3yabTaToB H3yyeHUsI cucTeMBl TiO;—FeyOz—FeO
/o B CRSI3U C KPHUCTaJJH3anMeHd MarHeTHUTa, reMa-
1800 THTA, UIbMEHHTA M PYTHJIA, & TaKXKe 06 aHXH-
9BTEKTHYECKOH MOIeJH KpHCTaJJIH3alHH XpPO-
MHTa B YyJbTPAOCHOBHOH Marme, npemjoXeH-
noii I'. CokoJsioBbiM. Mcxonst U3 TeMnepaTypul
naaejenus oauBHHa (oxoso 1800°C) u xpo-
muta (okoiao 1900°C), a TakxKe BHYHCJIEHHOH

TOUKH 3BTGKTHKH KDHCTaJJH3aLHM STHX MH-
HepaJjoB, oTBeyaiouleii npumepHo 209, ouBH-
7 Ha 1 809 XpoOMUTA, OH NpEeAJIOXKUJ 1UaTpaAMMY
. o ' KPUCTAJJIU3ALMH XPOMHUTA B YJbTPAOCHORHOM
020 %0 60 &0 7w pacnnabe (puc. 37). TeMnepaTypa 3BTEKTHKH
, , B 1000°C mpuHSiTa yCJOBHO Ha TOM OCHOBa-
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Pue. 37. dumarpamMma kpuc-
TaJJH3aLMY OJIHBHH-XPO-
muta no I. Coxososy

HHH, YTO OHA JOJKHA GRITh 3HAYHTEJBHO BHIIIIE
TeMnepaTypel 00e3BOXHBaHHSI XJIOPHTa MpH
600°C. B mpaBoii yacTH auarpaMMbl — B 00-
JjiacTu pacmnniana, 6oratoro xpomom, I'. Coko-



JIOB HaMeuaeT 06/1aCTh HECMCIIMBAIOILMXCS XHAKOCTEH WJIH MECTHOH JIHKBa-
I(H# pacrnjiaBa XPOMHTa OT CHJIMKATHOIO pacljiaBa, XapaKTepH3yHILylocs
cerperaiueil XpOMHTOBHIX Kalleslb B 3TOM paclljlaBe C NOCJeQyIOLIHM IpeB-
pallleHHeM UX B OKpPYIJible HONYJIH XPOMHTA B AYHMUTE.

BtopeiM npuMepoM MOryT cayXuThb HcclefoBaHus P. Q@uuepom cu-
creMbl FexOy — Cag[F (PO4) 3] — Naz0-2,7SiO;, oKOHTYpHBIIEro o6JyacThb
HECMEINHBAIOIIHXCS JKHUJAKOCTEH, KOTOpasi HavHHaeTCsl Ha cTopoHe «doc-
baT—CHJIHKaT» U pachpocTpaHsieTcs B HANpaBJeHHH BBHICIIHX OKHCJOB
XeJjesa,

TpeTbuM NpHMEpOM MOXET CHYXHTb TEPMOAHHAMMYECKHH aHaJu3
(YyHKUMOHAJBHOK 3aBHCHMOCTH MeXAy KonuuectBoM Mg u Fe?t B cocylue-
CTBYIOUIMX XPOMHTaX H OJHBHHaX, BhmoJHenHh# E. JlxxexkcoHoM u nokxa-
3aBILUHI, YTO 3TH JiBa TJIaBHble MHHepaJla MarMaTHYeCKHX pya XPOMHTOB
COCTaBJISIIOT PABHOBECHYIO aCCOLHAIHIO.

Ha ocHoBaHHH mnoJsieBEIX HabJ0JeHHH H MHKPOCKOIHYECKOTO H3yuY€HHSsI
Pyl yCTAHOBJIEHO, YTO TOJIbKO HE3HAUYHTEJIbHAsi YacThb PYJIHRIX MHHepaJloB
CKalJIMBAETCs] B LIIMpax paHHeMarMaTHUeCKHX MecTopoxaenuil. Bémbumas
JXe HX JI0JIsl KOHLeHTPUYyeTCsi B OCTATOYHOM pYyJIHOM paclJjiaBe, 3aTBeple-
BAIOIIEM [OCJ€ pPaCKpHCTAJJIM3aLHH 3HAYHTEJbHOH MacChl CHJIHKAaTOB H
(hopMHpYIOIIEM KpYyNHble 3aJleXXH MO3JHEMarMaTHYeCKHX MeCTOPOXKIEHHH.
OTnesleHue PymHOrO pacljiaBa MOXKET IPOHCXOAMTh Kak IO cxeMe KpHCTaJ-
JH32LMOHHOrO (hpaKIHOHHPOBAHHS, TaK M B CBSI3H C JHKBapuew.

B nponecce ¢pakuyuoOHHPOBaHHSI B3aUMOOTHOLUEHHS MeXAV TBepHoH
(ha3ol CHJIMKATHHIX KPHCTAJIJOB U NOCTeNeHHo oforaiaplleficss JeTyYyHMH
COEJHHEHHSIMH M MeTaJlylaMH XHAKOH (pa3bl, BEPOSITHO, JOBOJBHO CJOXKHEIE,
[lo MHeHHIO psifla HMcclleoBaTesell, B PyAOHOCHOM MarMaTHYECKOM pesep-
Byape BHauajie INPOHCXOAMT oborallleHHe JOHHOH YacTH IKeJje30-MarHes3H-
aJbHBIMH MHHepaJlaMH, ¢ 6OJbled MJIOTHOCTBIO, ueM mJjaruokJsasel, Ilocte-
TEHHO HAaKaIJIHBAIOIIUKCS OCTATOYHBI PYAHBIH pacljiaB TaKxe NOrpyKa-
CTCS KHM3y, pacnojlaraercs BhIlllE€ CKOIJIEHHH »KeJle30-MarHe3HaJIbHBIX MH-
HEPAJIOB, BHICTHJIAIOUIHX JIOXKE HHTPY3HH, a 6oJiee JierKHe MOJieBble IIMNATHI
H JpyrHe CHJIMKAThl BCIVILIBAIOT, 06pasysi NOKpOB pymHOro ropusoHta. [Ipu
3TOM MOLYT BO3HHKHYTh CO2AGCHble PYOHbIE 304€XHHU PACCIOEHHRIX HHTPY-
3ui (aBroMarMaTtHyeckne MmecropoxieHuss I'. Cokonosa). Ecau pyaumii
pacmiaB 0 DPACKPHCTANIW3alliy BCJEACTBHe TEKTOHHUECKHX HaMpSiKeHHH
6yneT OTKAaT B CTOPOHY 110 pasjoMaM, MOryT oBpasoBaTbCsl cexyujue -pyo-
Hble Telq TMO3AHEMarMaTHYECKOH HHBEKIUH (réTepoMarMaTHYeCKHe MeCTO-
poxnenus [. CokonoBa). CxeMa 3Toro mpouecca u3o6paxkeHa Ha puc. 38.

CocTaB MarMaTHueCKuX MECTOPOXKIEHHI H3BECTHHIM O6pPAa30M CBS3aH
C COCTaBOM MAaTEPHHCKHX MOpoA., XPOMHTH acCOLUHMHPOBAHL ¢ JYHHTAMH,
T. €. C NOpofiaMH, 60raTeIMH MarHHeM; THTAHOMAarHEeTHTHl — C [HPOKCEHHTa=

Puc. 38. Cxema (OpMHPOBAHHS COIJACHEIX H CEKYLIHX 3ajexel MO34HEeMarMaTHUECKHX
MECTOpPOXKICHHH B pacCJoeHHEX nayTonax. [To A. Bsrsany.
! — paRHsIs CTajisl C BEHIREJEHHEM KDHCTARJJIOB CHIHKATOB;, 2 — NOCJAEAYIOLlas CTafHR C BRIeleHHEM
HKeseso-MarHeSHaNbABIX MHHEPAJIOB W HOTpYXEeHHeM HX Ha JAHO; 3 — NMPOHMKHOBEHHe DPYJHOro pacnJja-
Ba KHH3y; 4 — BCHJbBaHHe GoJiee JIETKHX CHJIHMKATHRIX MHHEpaJioB 'H O6pa3oBaHMe COTJACHBIX DYRHEIX
sanexefl; 5 — oTKaTHe (GUABTP-NPECCHHI) pPYAHOrO apacrmaaa ¥ o6pasoBaHHE CEeKYLUMX DPYAHBIX 3a-
Nexe
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MH, T. €. ¢ NOpOAaMH, 6OraThiMH KeJle30M; amaTHT H CONYTCTBYIOILME cOe-
JVHEHHMS — C ILeJJOYHBIMH MOPOJAaMH armauToBOH BeTBH, 60ratoi KaJiblHEM.
A. BerexTuH W Apyrue reoJiorH oTMeyaloT, 4To B Huxue-TaruabckoM Mac-
CHBe OCHOBHEIX TOPOJ MO Mepe Nepexoja OT AYHUTOB K MHPOKCEHHWTAM B
3epHax XpOMHTa majgaer cOJEepPIKAHHE OKHCH XpOMa H MAarHusi 4 BO3pacTaer
COZlepIKaHNe XKeJie3a U THTaHa.
BOJIbIIMHCTBO MarMaTHYeCKHX MeCTOPOXIEeHWH 3ajieraeT B MaccCHBax
I ¢epeHIIHPOBAHHBIX H3BEPXKEHHBIX MOPOJ, UMEIOIUX NOoJocYaToe CTpoe-
pue. CteneHb Tako# Jupgepenuualuu pasiuuHa. B omuux cayyasix Ha-
6/101aJ0TCSl TOCTENEeHHble Mepexojgbl OT MOJIOC OJHOrO COCTaBa K 30HAM
JApyroro coctaBa, Kak, HanpHMep, B MaccHBaxXx rumnepOasuToB YpaJa
(puc. 39). B ppyrux cayuasix (popMHPYIOTCs pe3ko Jup(epeHIHpOBaHHEIE,
' OTYETJIUBO paccJIOelHble HJH, KaK HX HHOrZa Ha3bBa-
10T, cTparuguyuposarnsle unTpysuu. [lpuMepaMu Mo-
IYT CJAYXHUTb CTpaTH(HUIHUPOBAHHKLIN JonoJautr byu-
BesbacKOoro kommiexkca B [OAP ¢ MarMaTHuecKHMH
MEeCTOPOXXIEHHSIMH XPOMHTOB, THTAHOMATHETHTOB H
NJaTHHOHOCHHIX CYJIb(HUIOB HJH PACCIOEHHBIH MaCCHB
IIeJIOYHBIX JIYSIBPHT-YPTHTOBBIX IIOPOX C MarmaTHdec-
KHMY MECTOPOXJEHHSIMH pYyI peNKHX 3JEMEHTOB B
CCCP (puc. 40).

WntepecHulit cayyaii ciouctolt unTpysauu Cruiyo-
Tep H3yueH E. JlxxexconoM. OboraimeHue XpOMHTOM B
3TOH WHTPY3HH 06GHApyKeHO B 13 ropu3oHTax, IpHYpO-
YEeHHBIX K yabTpaMachuyeckoil 30He MomHocThIo 1050 M.
ITsiTh TakuX cji0eB IpocjexeHO Ha 4,5 kM, a OJUH —-
Ha 9 kM. O6llee conepikaHHe XKeje3a B XpOMHTax 3a-
KOHOMEPHO yMCHbIIaeTcsl OT 6 KATHOHOB Ha 3JleMeH-

\) ("]
-I NANA TAPHYIO siYellKy B HHIKHHUX 9YacTsiX MHTPY3uH 10 4,5 B
CPeANNX YaCTsX, 8 3aTeM BHOBb BO3pPacTaeT 1o 5,5 Ka-

MZ 4 THGHOB B BEPXHHX YACTSX.

Eute onvn npuMep pacciaoenHoii nutpy3nn — Capa-
Puc, 39. Cxema nepe- HOBCKHI MaccwB Ha Ypade ¢ 20 BhepXKaHHBIMH CJIOS-
Pmon fg";’lmgnpzx‘ég: MH XPOMHTa MOIIHOCTBIO OT 3 cM 10 20 M.
HWTH B MAcCHBAX [lonocuatoe o60cobaeHne MOPOA Pas3HYHOIO CO-
Vpana. [lo Matepua- CTaBa, B TOM YHCJe PYAOHOCHRIX CJIOEB, CBSI3aHHO CO
| a T, Comﬂﬁsa- CJOXHOH aH(pQepeHLHanreidl MarMel 10 U BO BpeMs ee
— TOB; II—no- o
nocwateft - rapuéyprat—  BHenpenus. He Bxoas B AeTanu obcyXXneHust 3TOH. BO
AYHHTOBBIl KOMIUIEKC;  MHOrOM ellle JUCKYCCHOHOI nmpobJieMbl, OTMETHM cJle-

11] — nepexofAble JyepLO-
JATH—Tapuoyprutel; /V— Aynoniee.

O A e, MoXHO BEeINTE JBa THOA AuQdepeHnHalmH:
Loty 2 rabi AUKBQUUONHBLL U KPUCTOAAU3AYUONKGLE. B mepeom
Thi; 4 — THPOKCEHHTEI cJlyyae MarMaTHueckue pacnjaBbl 060COBSIIOTCS O HX

3aTBepleBaliusl, a BO BTOPOM—B Ipoliecce 3aTBepleBa-
Husi. 1 B TOM, U B APYroM csyuasix B CHJy pasHOH MJOTHOCTH HUIKHX H TBED-
IbIX (pa3 pacrnjaBa TNPOHCXOAHT HX rPaBHTALlHOHHASL IH(depeHUHaLHS.
I'paButaunonHass nHpQepeHLHaUus] YCJOXHSETCs  peakUussMH oOMeHa
MeXAy BbiJeJHBIIMMHCS  (a3aMH, KOHBEKIMOHHBIMH TOKaMH, HEOJIHO-
POLHBIM JBHXKeHHeM [H(pdepeHIHATOB B MarmMaTHyecKOH kaMmepe, Bo3lei-
CTBHEM TEXTOHHUYECKHX HAamNpSKEHUH, ra3oBOH cOCTaBJSIOLIeH, MPOLECCOM
aCCUMUJISILMM M IPOYMMH TPUBXOASIILMMH mpuyuHaMH. Bce sth nobouHble
npoLecchl, OOHAKO, He ONPEAessiIOT OCHOBHYIO KapTHHY cTpoeHusi AuddepeH-
MPOBAHHBIX MAaCCHBOB, a2 B TOH WJIH HHOH CTENEHH JIHIIL OCJOXHSIIOT ee.
Marmaruueckas nud¢epeHuHalus Kak JHKBALlHOHHOrO, TaK H KpH-
CTaJJIH3aIlHOHHOTO THUIIOB MOXeT OblThb TMepBHYHOH, uJM IJyOHHHOH, a Tak-
JKe BTODHYHOM, WM BO3HHKAWIeHh Ha MecTe 3acThiBaHMsl pacnyiaBoB. B
COOTBETCTBHHU ¢ STHM CYLIEeCTBYIOT MATH IVIABHBIX THIOTe3 (POPMHPOBAHHSA
NOJIOCYATEIX HHTPY3MBOB, COAEPIKALUIHX MarMaTHYEeCKHE MeCTOPOXKIEHHS:
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1) mpencraBsieHHe O JIMKBAl[HOHHOM pPacC/lOEHHH MarMel Ha riy6uHe H nO-
cJleI0BaTeJbHON NOCJOHHONH HHBEKLHHM pPAacIJlaBOB pa3JIHYHOIO COCTaBa B
BepXHHe TOPH3OHTHl 36MHOH KOpPHI; 2) TOYKa 3pEHHUSI O JUKBALHOHHOH WM
KPHCTAJJIM3aLUHOHHOH nu(dgepeHHaluy MarMel Ha ryly6HHEe W OJHOAKTHOM
BHEJIPEHHH TaKHX TeTepOreHHBIX pAacIJIaBOB.B BepPXHIOIO YacTh J3eMJIH;
3) ules 0 JHKBalHOHHOH nuddepeHIHALMH PYJOHOCHHIX MarMm Ha MecTe CTa=
HOBJIEHHSI MaccUBOB ¢ JH@depeHUHANbHEM NepeMellleHHEM MOJIEKYJl HJIH
BBELIENSIOIIUXCS. MHHEPAJIOB B MarMaTHyecKoii kaMmepe; 4) MHeHHe O IOCT-
MarMaTHYecKOM METACOMaTHYECKOM IPOHCXOXKIEHHUH [MOJocYaThiX pyHRo-
HOCHBIX MACCHBOB; &) TOYKa 3peHHSI 06 00pa3oBaHHH PacCJOEHHBIX MacCH-
BOB BCJIEJICTBHE MarMaTHYECKOrO 3aMELlEHMSI CJIOHCTHIX 3¢ (Py3HBHO-OCa-
royneix nopol (E. Ocokun). BOJBIIMHCTBO re0JjOroB, OAHAKO, I[0JAaraioT,
YTO MeTacoOMaTHYecKHe Ipolecchl MOTYT B TOH HJIW HHOH Mepe 3aByaJupo-
BaThb NEePBHYHKI COCTAB H CTPOEHHE MacCCHUBOB, HO He B COCTOSIHHH OmIpefle-
JIHTh HX PACCJIOEHHYIO CTPYKTYpPY.

200 20 30 40 50 60m
—y & 7l B =

Puc. 40, Cxema reosiorHYecKOTO CTPOEHHSI OJIHOTO 'H3 YYACTKOB paCCJIOEHHOTO MarMaTHue-
cKoro mectopoxkuenus. [1lo M. 3osorapro.

1 — ypTATBl ¢ MYpPMaHHTOM H JIONApHTOM; JYABPHTBL: 2 — JIONapHTOBBLIE, 3 — GeflHble JONAPHTOM, 4 —
netikokpaToBble; 5 — (GORANTBI; 6 — STHPHHOBBIE HedEJHHOBBlE CHEHHTHL, 7 — JYSBPHTBI Co cdheHoM

ITo 3akoHaM NETPOXHMHUM B OCTATOYHHIX PYAHBIX pacljaBax JHKBallH-
OHHOH U KPHCTAJJIU3ALHOHHOH IH(pdepeHIHalud HaKalJIHBAaeTCsl HEKOTO-
pOe KOJHYECTBO JIeTyuuX coefrHeHHH, OHH OTHeNsIIOTCS Ha caMblX 3aBep-
LIAIOIHUX, NOCTKPHCTAJNJH3AHOHHBIX CTAJHSIX 3BOJIOLMH MarMaTHYecKOoro
pacmjaBa, OoTJlarasy B TeJle HHTPY3HBa, B PYAHBIX 3ajieXax, a TakXe BO
BMEIalOUIUX WX NOPOAAX HEKOTOPyIo, OOBIYHO BeCbMa HecylleCTBEHHYIO
YacThb METAaJJIOB H NpPOU3BOAS HE3HAUMTEJbHOE, KAK MNPAaBWJIO, H3MEHEeHHe
okpyxamlux nopox. B. KoTyjsbckuii HaMmeyaeT OTpeles€HHYIO IOCIEHR0-
BRATEJBHOCTh (OPMHPOBAHHS TAKHX MOCTKPHCTAJNJIH3ALHOHHBIX IPOXHJKOB
THAPOTEPMAJIBHOIO THIA Ha CYJb(HAHBIX MarMaTHYeCKHX MECTOPOXKJAEHHSIX.
[lo ero nabmwogmenusiM, BHauaJjie O6pasyloTcsl INPOXKHIKH apceHHIOB KO-
6asbTa M HHUKeJNS, 3aTeM TIPOXHUJIKH ccallepuTa, TrajleHHMTa H, HaKOHel,
KUJIKK MoJaubneHHTa H BoJbppaMuta. BecbMa nokasaTelbHO, YTO PYJAHBIE
MPOXUJIKH He COAEPIKAT XKHJIBHEIX MHHepaJoB, YacTb BelllecTBa 9THX
IPOXKHUJIKOB MOXeT OhlTh BhIHECEHA M3 ©OCTATOYHHIX pPAacCHJaBoB, Ipyras
yacTb 0o6pasoBaHa NyTeM TEPEerpyNIHPOBKH paHee OTJNOXKEHHOro, B TOM
yuclle H cyJb(pUIHOrO, BEllecTBA.

ViaMeneHne BMelalOIIMX NOPOA THAPOTEPMAJNBHOrO OO6JHKa H3BECTHO
Ha MECTOPOXJEHHSIX JUKBALHOHHOH M KPHCTAJJH3AaLHOHHOU AH(dpepeHIH-
anuy. OHO nposiBAsieTci B BHAe TOHKHX OTOpPOYEK AKTHHOJHUTA, CKa-
110JINTa, AHTUTOPUTA, XJIOPUTA, CEPUI[HTA, CEPIEHTHHA H JAPYTHX THAPOKCHJI-
colepxallluXx MUHEPaJoB, a TaKXe B BuIle ¢Jaboro OKBaplieBaHHSI H Kap-

95



GoHATH3AllMH, U3BECTHHIX Ha CYJb)HIHBIX M OKHCHBIX MarMaTHYecKHX
MecTOPOXK IeHHSIX.

Cexyuiuii Xapakrep HEKOTOPHIX PYNHBIX TeJl, 06pa3oBaHHe YACTH H3 HHX
3HAYMTENbHO IO3J(HEE MaATEPHHCKHX ITOpPOJA, NPH3HAKH THIAPOTEpMasbHOro
M3MEHEHHS OKPYXKalollell Cpejbl— BCe 3TO 3aCTABJISET HEKOTOPHIX reoJo-
TOB OTPHLATh MarMaTHYECKHUil reHe3HC paccMaTPUBAEMbIX MECTOPOXKJEHHH H
H OTHOCHTh HMX K MOCTMArMaTHYECKHM THAPOTEPMAJbHHIM OODAa30BAHHSIM.
OnHako HaGJIOJEHHS 32 NMPHPOLOH 3THX MECTOPOKJAEHHH MOKa3bIBalOT, YTO
THApOTEpMaJIbHEE SIBJIEHHSI Ha HHX NPOHCXOAMJIM TIOC/€ BBbLIEJNEHHs] H3 Mar-
MBI PyJHOrO pacrjiaBa, HOCHJIH NOCTYMHBIf XapakTep, ObUIM CIaOLIMH; OHH
He XapaKTepU3YIT OCHOBHYIO JIHHHIO TE€HE3HCa MArMaTHUCKHX PYAHBIX Tel,
MeCTaMHM JIMUIb B TOH WJH MHOfI CTENeHH ocjloxHsisi ee. O6 3TOM XK€ CBHJE-
TeJbCTBYIOT MPOXMJKH JYHHMTA, MHPOKCEHHTA H JAPYTHX POZOHAYAJBHBIX IIO-
PO, HHOTJA ceKyllue Teja MarMaTHYeCKHX MecTOPOXKIEHHH (A. berexTHH).

FEOJIOTHYECKHE YCJIOBHS OBPA30BAHUS

Cps3b c MarMarTuYeckKHMMH ¢GoOpMaNUUAMH. Pyn-
Hele Tejla BceX Pa3HOBHJAHOCTEH MarMaTHYECKHX MECTOPOXKIEHHMH pacrofa-
ralTcs BHYTPHM HJM mo OauxaHmed nepu@epHH TOPOAMBIIMX WX MHTPY3H-
BoB. JI15 MOcJleJHHX BecbMa THITMYHBL IJIOCKasl popMa ‘H.HaJIHYHE JOCTYIHON
JUIS MCCJIE/IOBAHMST HHXKHEH, MPUIOHHOM yacrH (JIOMOJIHTEI, MJIOCKHE JIAKKO-
JIUTHI, MOHOKJIMHAJIbHEIE CHJJIBL, peXe JaikH).

MarMaTHyeckne MeCTOPOXJIEHHSI CBSI3aHBl ¢ IIECTbIO (hOpMalysiMH Mar-
MaTHYECKHX FOPHBIX NOpOA. JIBe M3 HHX Pa3BUTHl B €OCHHK/JIHMHAJSX, a 4e-
ThIpe — Ha matgopMax. .

B reocHHKJHMHAJBHBIX ycJIOBHSIX o6pasyroresi: 1) ¢opMauuss nepuuo-
THTOBHX TOPOJl C paHHe- H NO3IHEMArMaTHYECKHMH MeCTOPOXKIEHHSIMH XPO-
MHTOB, a TAKXe HEKOTOPHIX 3/1eMEHTOB IJ1a THHOBOH rpynnkl (OCMHiH, HPUIHIT);
2) ¢opMauusi ra60po-MHPOKCEHHT-AYHUTOBBIX IOPOX B OCHOBHOM C NO3Jie-
MarMaTHY4eCKHMH MEeCTOPOXKAEHHSIMH THTAHOMArHETHTOB H JPYTHX 3JeMeH-
TOB IJATHHOBOH Ipynnel (myaTHHa, najjaajuil). DTH PyLOHOCHHEIE (opMa-
MM Pa3BHBAJIMCh MCKJIIOUMTEJBHO B 06a3ajbTO(HJIBHBIX T'€OCHHKJHHAJSX,
XapakTepusyouuxcsi 0co60 HWHTEHCHBHBIM  3(@y3HBHBIM H HHTPY3HBHBIM
MarMaTH3MOM M METaJlJIOHOCHOCTBIO paHHEH CTaJHH pPa3BHTHS.

O6e ¢opmMauuu y accOUHMPOBAHHLIE C HHMH MECTOPOXKJEHHS BO3HHKJIH
H#a paHHeH, COOCTBEHHO TEOCHHKJHHAJbHON CcTajHMH Pa3BuTusl. OTMeuaercs
TeHZeHuus 6oJiee paHHero o6pa30BaHHS NEPUIOTHTOBHIX MACCHBOB C XpO-
MUTaMH H GoJjlee TO3JHEro — MaccHBOB rab6poBOii MarMbl ¢ THTaHOMAarHe-
1utaMu. MHTpy3uBH o6enx ¢dopMauuii TAroTeloT K TEKTOHHYECKHM pasJio-
MaM, o6paMJISIIOIIMM Te€OCHHKJIMHAJbHEIE PBHI, CO3AaBasi NPephBUCThlE LENH
PYAOHOCHEIX MacCHBOB, BLITSIHYThle B BHJIE IOSICOB HA COTHH KHJIOMETPOB.
OHH pacKpHCTaJIH3OBLIBAJHCh B HHXKHeH yacTdH runabuccaibHOH 30HH B
00CTaHOBKe, NepexoJHOH K abuccaslbHBIM YCJOBHSM.

Ha naardopMax ¢popMHupoBajuch YeThipe pyJAOHOCHHle opMmaiuu: 1)
YJbTPAOCHOBHRIX M OCHOBHBIX IOPOJ C MarMaTHYeCKHMH JIHKBAllHOHHBIMH
CyNbGUIHBIMH MECTOPOX/EHHSIMH MeJIHO-HHKeJeBBIX pyl; 2) YJbTPaOCHOB-
HEIX mnopopl, o6pasoBaBIIMX  aJMa30HOCHBIE OHATPpeMBEl  KHMOEpJHTOB;
3) YJbTPAOCHOBHHIX-LIEJOYHBIX INOPOA € MarMaTHYECKHMH MeCTOPOXKIEHHS-
MH KapOoHaTuTOB; 4) ILIeJOYHBIX NOPOJ C MO3JAHEMAarMaTHYECKHMH MecCTo-
POXJIEHHSIMH PYJ PeAKHX 3eMeJb, TAHTaJla U HHOOMS, 2 TakKXe anaTHTOB H
alaTHT-MAaTHETHUTOBHIX pym. DTH ¢opMaly¥ H aCCOUMHPOBAHHLIE C HHUMH
MarMaTHUYC¢CKHE MeCcTOPOXKJEHHUSI U3BECTHHl TOJBKO Ha TEKTOHHYECKH aKTHBH-
3UPOBAHHbIX myat¢opmax. B mporubamuuxcsi yyacTkax NPOUCXOAMJIH HH-
TPYy3HH YJbTPAOCHOBHBIX H OCHOBHHIX NOPOA, ¢ Haubosee JupdepeHyupo-
BAHHBIMH YJIeHAMH KOTOPEIX CBSI3aHbl JIMKBAllMOHHble CyJb(HIHblE MEJIHO-
HHKeJIeBble MEeCTOPOXJAEHHA, B BO3MKIMAlOMINXCH yyacTKaX BHEAPSJIHCH Lie-
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J04Hble MOPOAL ¥ (POPMHPOBAJHCH MarMaTHYECKHE MECTOPOXKJEHHUS PENKHX
3eMeab, TadTasla U HHOOHs. O6e 3TH ¢opMaLHU PacCKPUCTAJIH3OBLIBAJIHCh
8 runabuccalbHEIX YCJIOBHSIX. BIOJIb KPYyIHBIX MOTPAHHYHBIX H BHYTPEHHHX
pa3.10MOB aKTHBH3HPOBAHHKIX MJaTPOPM BO3HHKaJH TPybooOpa3Hbie u Haii-
KOBbleé TeJla aJIMAa30HOCHBEIX MHKPUTOBBIX NOPPUPUTOB (KHUMOEPJHTOB) H
v JIbTPAOCHOBHBIX-IIEJIOYHBIX [OPOA ¢ KapbOHATHTaMH. YNbTPaOCHOBHAS
MarMa 3THX NOPOJ HMeeT yJbTpaabuccaJbHOE MPOHCXOKAEHile, HO 3aCThiBa-
12 OHAa B MPHUIIOBEPXHOCTHOH 30HE.

Feonoruueckuit Bospact. Ha Tteppuropun CCCP wusBectHH
NpoTepo30icKHe, KaJjleIOHCKHe, repUMHCKHE W paHHeMe3030MCKHe 3Ha-
qHTEIbHbIE MECTOPOXKIAEHHS, NpHHAAJexallHe [ECTH BhIIIEYNOMSIHYThIM
marMartuueckuM ¢opmauusiM. [lis anbnuiickoro LHKJIa Ha TEPPHTOPHH Ha-
weil cTpaHbl KpylOHble MarMaTHYeCKHE MEeCTOPOXIEHHS IOKa He BhISIBJEHHI.

CBsI3b ¢ JApPYyrMMH TeHETHUYECKHUMH rpynnamu Mar-
MaTHyecKHe MeCTOPOXXJEHHSI OPUNHHAJBHHI 0 YCJIOBHSIM CBOErO BO3HHK-
40BeHHs U 06pa3yloT M30JHPOBaHHYIO rpynny 6es mepexonoB K APYIHM re-
HeTHYECKHM TrpynnaM IOJIe3HbIX HCKOMaeMbIX.

JIuKkBayHOHHbIE MECTOPOKIAEHHA

HauGoJslee XapakTepHEIMH JIHMKBAUHOHHBIMH MarMaTHYecKMMH 00pa3oBa-
HHSIMH  SIBJISIIOTCS  CYAbhUOHBLe MEOHO-HUKeNeBble MECTOPOIOCHUS, B YJb-
TPAOCHOBHLIX H OCHOBHBEIX NOpoxax. K HHM oOTHOcSTCSI Ha TEPPHTOPHH
CCCP Hopuabckasi rpynna B KpachnosipckoM Kpae, Monua-Tynapa u Ile-
ueHra Ha KosabckoM noJsyocTpoBe, pyAonposiBieHHss BopoHexckoro Kpu-
CTaJJIMYECKOTO MAacCHBa, CPABHHUTEJbHO HebOJblIMe MeCTOPOXAECHUST PHH-
asuauu, llBeunn u HopBerun, kpynHoe Mecropoxaenue Canbepn H psl
Goslee MeJKHX PYAHBIX moseli u MectopoxnpeHu#l Kaunanw (Tommcon, Mu-
crepu Jleiik u ap.), CLIA (Cruaayorep), IOxuoit Adpuku (Huucussa),
Kutass (npoBunimu Chiuyanb), ABctpanuu (Kaarypau). He BhojHe sicHBI
JdeTasH reHe3uca bywBeabickoro kommyexkca IOAP, B npenenax xoroporo
KaK OyATO MOXHO BBHUIEJHMTb MEIHO-HHKEJeBO-IJIaTHHOBRle MECTOPOXKAEHHS
[Munanacbepra JHKBAlHOHHOrO TIpOHCXOXIeHHs (pu¢ MepeHckoro).

JIMKBaUHOHHbIE MeCTOPOXK/JEHHs BCTPEHAIOTCH OYEHb PENKO, UTO Olpe-
JensieTcsl UCKJNIOUUTENbHBIMH YCJOBHSIMH HX of6pa3oBanusi. OHH (POpMHPY-
I0TCS1 TOJMBKO Ha IJjaT¢opMax, HO HE HAa BCEX, a HA TEKTOHHYECKH aKTHBHU-
3HpOBaHHBIX, B npenenax akTHBU3HPOBAHHBIX YYaCTKOB I1AaT(HOPM OHH
CBSI3aHbl HCKJIOYHTEJBHO ¢ runabuccaJbHBIMH HHTPY3HSIMH ra66poBREIX Marm
H JIOKAJIH3YIOTCSl [MPEUMYIIECTBEHHO B NOJHOAH((epeHIlHPOBAHHEIX MacCH-
8ax 3THX nopox. Ilpeanosaraercs, 4TO APeBHeHIIHe CyJb(UAHLIE MELHO-
HUKeJieBbie MecTopoxnentst Kaarypaw (ABctpanus), 3ajleraioliue cpeay Me-
TaMOp¢HYeCKHX nOpPOJI apXxelCKOro BO3pacTa, IPHYPOUYEHH K cyOMapHHHEIM
JlaBaM yJbTPAOCHOBHOIO cOCTaBa, BAOJb MNOAOIUIBH KOTOPHIX BHEAPHJICS
cyJbpunoHocHu# cuasn Hopuron (P. Bapper u ap.). Hauboee 3nauutesnb-
Hble MECTOPOXIEHHs Pa3MelleHbl Ha APEBHUX HOKeMOpHiickux miratrdopMax
u 06yc/lOB/eHbl TEKTOHO-MarMaTHYeCcKOi aKTHBHM3aLHed B IPOTepO30HCKOH
(bantuniicknii u Kanaackuil mwurts, ABctpanuiickasi njatdopMa), BO3MOX-
HO B KaJIeIOHCKOH, a Takxe W repuuHckoil (Cubupckas maatdopma) opo-
FrEHHYECKHX 3M0XaX.

MartepunckiMy MOpOfaMH 3ITHX MeCTOPOXIEHHH sBjsioTcst runabuc-
canbHble MHTPYy3WH TabbpoBoro cocTaBa, OGBIYHO BXOASILHE B CJOXKHBIA H
MJIHTEIbHO Pa3BHBAIOLIKIICS KOMMJIEKC MarmMaTuuyeckux mopox (puc. 41). B
PA3BHTHH TaKHX KOMILJIEKCOB HaMeyaloTCsi TPH rJaBHble craguu: 1) u3nus-
HHe JaB 4 00pa3oBaHHe TOJIIH BYJKAHOTEHHBIX, a TaXe ByJKaHOT€HHO-
OCaAOYHBIX MiAaT(MOPMEHHBIX NOPOJ; 2) BHEAPEHHE NJACTOBHX M B MeHbLIEH
CTENEHH CEKYIIMX PYJOHOCHBIX HHTPY3Hil; 3) BHelpeHHe NAEK IpPeHMylle-
CTBEHHO OCHOBHOTO cocTaBa. IIpu 9TOM pyaHBle Tejla HEPENKO PacKpHcTaJ-
JIN30BBIBAIOTCS MOCJ€ BHEAPEHHUS JaeK.
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Cornacno A. Hanapurty u JI. Kappn, nan6osnee 3HauHTeJbHBE MeCTO-
POXJEHHS CYJbDOMIHBIX MEIHO-HHKEJEBBIX PYJI CBA33HB C TOJEHUTOBBIMM,
6elHBIMH MAarHdHem, NMOpPONaMH; MEHEE CYLEeCTBEHHBIE — C KOMaTHHTOBLHIMH,
COJIEPXKALUWMM TOBBLILLIEHHOE KOJIMYECTBO MaTHUS.

Puc. 41. CxeMa reoslorHUeCKOro CTpoe- T il -
Hus pynsoro nons Ilewenra. Io I. Iop- A Y -’\! A
6ynoey. NEIAASN|
] — yAbTpaOCHOBHBIE M OCHOBHLIE  MHTPY3HBBI \ \/_\ \
(DYZLOHOCHBIE); 2 — HHTPYSHBHI ra6G6po-aHopx- - - I\ ‘\' A
TOB; 3 — TydoreHno-ocanoyHsle nopopgnl, 4 -— \ - —-_" -\\/\
shbdyaupnble gHaGasH; 5— NOJOMHTH3IHPOBaHHbIE / \ \ \'\-
U3BECTHSIKH H KBapUHTH; 6 — MHKPOKJIHHOBbLIE g '\ ‘\\‘\\_
TP2HHTEl apXefi; 7 — TeKTOHHYeCKHe HapylleHus _ //-\ -/‘
—o o a=
- - \ \} \/\
l - \|' \\
AN\t
/\./q/\-‘égz
.\'&

Mintpyanu 6niBalor HennddepeHUHpPOBAaHHbIE U UGG EPEHLHPOBAHHBIE.
ITocnennne mMeloT noJiocuaToe cTpoeHHe ¢ 06ocobJeHneM GoJiee OCHOBHBIX

paEHOBPIJlHOCTeﬁ B OCHOBaHHH, a 6oJee KHCJBX — Y BepPILIHHbLI HHTPY3HUBOB.
Huorna BCTPEUAIOTCA HHTPY3HH C NOCJOHHBIM YEPENOBAHHEM 6osee oc-
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HOBHLIX H 6GoJiee Kucabix nuddepennuaTo. Kpaifinne OCHOBHBIE HJIEHDI
TAKWX HHTPY3HBOB OTHOCATCA K NEPUIOTHTAM, HHOTAAa TNPeBpalI€HHLIM B
CEepNeHTHHHUTHl, KpalHHe KHcJbe — K rab6po-ainoputaM. B pasmeuienuy
PYJOHOCHBIX MacCCHBOB H3BEPXKEHHLIX TNOPOJ BAXHYIO POJb UTPAIOT TeoJio-
THUYEeCKHEe CTPYKTYpPbl BMellaroulux nopold. bnarofipusiTHa Ansl HMX JIOKaJiH-
3alliy KOMOHWHALMS JBYX TEKTOHHUECKUX 3JIEMEHTOB — KPYNHBIX pasjioMOB
KPaeBHX HWJHW BHYTPEHHHX uacTed njaaTdoOpM H MOJOFUX CHHKJIHHAJEN.
Marma nogHuMaeTcsl MO paszjioMaM d, NMIPOHUKAS B LIAPHUPHLIE YACTH CHH-
KJIHHaJ e, GOPMHUPYET HHTPY3HWBHBIE MACCHBH THINA JIOMOJUTOB. TaKOBO
TEKTOHUUECKOE TIOJIOXKEHHE DPOJOHAuaJbHHIX HHTPY3HBOB Hopusibcka, Me-
cropoxaenuit Koabckoro monyoctpoBa, MHncu3sn u Canbepn (puc. 42).
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Puc. 42. Cxema reonoruueckoro crpoenus jonosuta Canbepn B Kauage. ITo I1. Kosemany.
1 — HMXXHErypOHCKHe M JiaBpeHTbeBCKMe MNOACTHJIAIONIHE NOPOAKLI NOAOIBH; 2 — rab6po; 3 — HOPMTLI;
4 — pepxHerypoHCKHe NOPOALI KPORNH, & — cyJdb(MIOHble MecTOPOXJIeHHsl; 6 — TeKTOHHYECKHEe Hapyure-
HUA

[To nabatronenusm A. Bunencrkoro u ap., B HopuibckoMm paiione naun6o-
Jlee nepcreKTHBHB JUIS 3HAYUTEJbHBIX MECTOPOXKACHUH CYNbOUIHBIX MEIHO-
HHKeJIeBHIX pyn Kpynubie (MouiHocTbio Gosee 100 M) nosorue Jonoauto-
ob6pa3nHe nupdepeHUHpOBaHHble WHTPY3HBBLI IHEJOYHO3EMEJbHOH BETBH
Auddepenunanuu 6a3anbTOBOH MarMbl ¢ MajdbiM OpPEOJIOM KOHTAKTOBO W3-
MEHEHHBbIX MOpPOJ, 3ajeraloliye Moja «3KpaHOM» JiaB HJIH JOJIEPHTOB.

[Tpombiuiennble cyabhHAHBIE MECTOPOXJAEHHS (OPMHPOBAJUChL B pe-
3ysnbTaTe ray6unHol sukBauud. M. ToasneBckuit 1 A. JluxaueB onmUCHIBAIOT
3TOT npoliecc 1ia ycinoBuit Hopuabeka caenytomuM obpasom.

1) Ocy1ecTBisJIOCH BHIIABJIEHHE BELECTBA MAHTHH C MEPBOHAYAJBHbBIM
BblaesieHHEM ¢n1a60CcyibpUIOROCHOr0 6a3aJbTOBOTO pacijiaBa ¥ HaKOIJie-
Hiem B ocTaTKe 60Jiee BBLICOKOCYJIb(HIHONO BELIECTBA; BO3MOXHO BHelpe-

HHe TAKOTO paclUiaBa, NMpeUIecTBYOlIee BHENPEHHIO PYAOHOCHOH MarMoi.

2) llocnenyolee pacnnabieHHe M BHEApPEHHE CYJib()HIOHOCHOTO pac-
nJ1aBa, COCTOAUIEro W3 ABYX HECMEIUHBAIOLUXCA XHUIKOCTEH: OKHCHO-CHJIH-
KaTHOH U CYJib)UHOM.

3) KpHcrannusanua CHJIMKaTHONO pacnjaBa C KPHCTAJIW3AIHOHHO-
'PABUTALMOHHHOW NHQdpeHnyalnnelt ero coCTaBHBIX YacTell MO BEPTHKAJH
OT JIEHKOKPATOBOTO rab6po B BepXHeH 4acTH O HOPHTOB B HUIKHEH.
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4) [lochenyouwasi KPHCTAJNIH3aLHs CYJb(]PHAHOrO pacnjiaBa B BHCSTYMX
H JIOHHbIX 3aJieXXax WJH NpPH ero OTXHMAaHHH M0 TPEUHHAM MaccuBa Mar-
MATHYECKHX MOPOJ U 30HAM OTCJIOEHHUs TIOACTHJAAIINX nopod. [ns npyrux
pyanbix npoBuHiui (Ileuenra, Can6epu, Kanarypsn) Bo3MoxkHa 6oJee npo-
cTasl cxeMa ¢ NEepBOHAYAJbHBIM BHEJPEHHEM H JMKBALIMOHHO-KpHCTAJNH3a-
HOHHOH Auddepenunanveir canabopydOHOCHOIO CHJIHKATHOIO pacljiaBa H
TocJeayIOIIUM BHEAPeHHEM (BIOJIb OCHOBAHHSI 3aCTHIBIUEIO MAacCHBA HJIH
NOKpoBAa) CyJb(PUAHOTO pacnjaBa, ¢opMHupylollero 6oratoie pyJbl JOHHHIX
yacTeH MaccuBa.

HexoTtoprle ncenenoBaTtesin cUUTalOT, YTO BELLECTBO JIMKBAILHOHHBIX CYJlb-
GHIAHLIX MECTOPOMIEHHH MOrJo B TOM HJH HHOM KOJHYECTBE MepeoTaa-

raTbCs TIpH NOCJEAyIOlleM BO3NEHCTBHH paciyiaBoB Gojee MO3NHMX HHTPY-
) / / //

/
/
/////
7 [P ]2 s |

Puc. 43. TIpuHUHNKAJbHAS CXeMa pa3sMELlEHHs PYAHBIX TeJl CYJbOHAHHX MeAHO-HHKeJleBhIX
MECTOPOXK A€ HHH.

@ — BHCSYMe BKpPaNJieHHHMKH: 6 — NORRBlE SaJie)XXH, 8 — NPUKOATAKTOBble OPEKYHEBBIE DYAK, & — KRUJBL
Mopoan: !/ — noacTunawpive, 2 — NepekPhiBaloliHe, 3 — BMellalollHe
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3ui, Meramop¢puaMe M BO3/J€HCTBHH [HAPOTEPMAaJibHBIX Td30BOJNHBIX pacT-
BOpPOB.

Jlpyrie HccJieAoBaTeNn NPUAAIOT CYLIECTBEHHOE 3HAYEHHE  Mpollieccy
Cy/Nb(pypH3aUHH, KOTOPLIH paccMaTpHBaeTcsi KaK BO3/I€HCTBHE BO3rOHOB
CEPHl CEMapPUPOBAHHOIO CYJb(HAHOrO paclyidaBa Ha pacKasieHHble CHJHKAaT-
Hble Nopoabl ¢ 06pa30BaHHEM BTOPHYHBIX CYJb(HIOB WK BTOPHUHOH PYyIHOH
Marmb (. Kysepyn), a Takxke Kak cJeICTBHE 3KCTPAarHpOBaHHA CyJbHI-
4OH cepbl W3 CUJIMKATHBIX pacIJiaBOB M M3BJIEYEHHS €10 METansoB, (hOpPMH-
pyoliux obocobnennbie cyabduano-meransninyeckne pacnsiasel (A, Ilas-
JIOB).

Pynnnie Tesia JIMKBALUHOHHHIX MECTOPOXXJAEHHH Ppa3MellaloTcs BHYTDH,
no nepudepun u B6JIH3H POJAOHAYAJBHBIX UHTPY3HUBOB, NpeNCcTaBasas cobok
CHHreHeTHYHble 30HB BKPAallJIGHHBIX H STHUTEHETHYHHIE TeJia MACCHBHHIX H
NPOXHUJKORO-BKpanyieHHu X pyd. Ilo MopdonoriyeckumM NpU3HaKaM pYyIOHbIE
TeJld pas3feliFioTCA Ha uYeThipe IPYNNbl: 1) NJacTOBble «BHCSIYHE» 3aJIEXKH
RKpaIJIeHHHX pyJ, 2) NiacTOBHE W JIMH3000pa3Hble 3aJieXXH JOHHBIX Mac-
CHBHBIX «IIJIHPOBBIX» H INPOXHW/IKOBO-BKPAaIJIEHHBIX PyJd, B TOH WJIX HHOH
CTelleHH PacnpoCTPaHAIOUIHEC B MOACTHJAIOLINE MOPOMNBI, 3) JIHH3LI H He-
IpaBHJIbHLIE T€Ja MPHKOHTAKTOBHIX OpeKkuueBbIX py[l, 4) xuubl (puc. 43).

leosnoruyeckass nmo3ulus pyAHBIX TeJ ONpeneasieTcd IABYMs IVIABHBIMH
taktopaMu: 1) cuJiol TSKecTH, NpHBeLIEH K IPaBUTALHOHHOH cemapanuu
cyJpdHRHOro pacniasa, 2) TEKTOHHYECKHMH HanNpsSIKEHUSIMH, OTXaBLIHMH
3TOT paciyiaB NOJHOCTBIO WJIH YAaCTHYHO BAOJBb PACKPHIBLIHXCA 3/IEMEHTOB
reoJIOTHUECKOl CTPYKTYpH. B cusly nepBofi NpHYHHEL CyAb(HIHblE PyAbI TS-
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FOTEIOT K HUXKHeHl YyacTH MHTPY3HBOB W MOTYT HAKanjuBaTbC TOJbBKO B
MACCHBAX, UMEILHNX AHO. Cpenn TEKTOHHYECKHX 3J1EMEHTOB, KOHTPOIHPYIO-
IUX pa3MelleHde SMHUreHETHUHBIX CYJbQHIHBIX TeJ, BLIJEJSIOTCS NOCJIOH-
Hbl€ 30HBI ApOoO6Jenus], NPOXOASALLHE N0 KOHTAKTaM MOPOA Pa3jHYHOro COCTa-
Ba M, B YACTHOCTH, B NPHKOHTAKTOBOH 0OJACTH MAaTEPHHCKOIO HHTPY3HBa H
NOJICTHJIAIONIMX €0 NOPOJ, a TaKXe TEKTOHHYecKHe TpellHHbl. Ilocoiinbie
30HB TEKTOHHYECKOro JAPoOJeHHs ONpene/sioT JOKAJH3aLHI0 NJIAaCTOBHIX H
TaK HA3bIBAeMbIX OPEKYHEBLIX PYH, @ TPELIHHB — NOJioXKeHue xuja.  Jlas
TEKTOHHYECKUX TpelluH XapakKTepHo npeobiananue nedopManuil OTphLIBa,
OYeHb YacTo OGYCJOBJWBAKOLIMX TNPOCTOE TPHOTKPHIBAHHE HAanpaBJIEHHA
OTJEJBbHOCTH B MACCHBE H3BEPXKEHHBIX NOpOA, (GOPMHPYIOILIHX CTPYKTYpPY
HJI B MHTPY3MBe, «pa3ouientieMcs no waMy» (B. Korynbcknit).
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Puc. 44. HopmatHehbii coctaB cyneduanbix pyn Hopunecka. Tlo M. I'odaesckomy.

Cpennuft coctaB pyl: ! — XHABHBIX, 2 — JMKBALHOHHBLIX BKpDaIJIEHHBIX, § — HABEKLHOHHREIX BKpaisies-

HBIX; 4 — NHPPOTHHOBLIE JNHHSE;, 5 — NOJE XHIbALIX DPYA; 6 — MHBEKUHOHKBIE BKDANJEHRbIE DYAR; 7 —

XalbKONMMPHTOBBle Xunpl; 8 — xon AudbdepeHmnanuy MenmubiX KuA;, 9 — obwas NHHHS KPHCTalJaHsalm-
OHHOR M (GuAbLTPaLHONHON SBOJIOLHH

MuHepanbHblii COCTAB pyn MarMaTHYECKHX CYJbQHAHBIX Me€JHO-HHKeJe-
BbIX MECTOPOXKIEHHH YNHBHUTEJBHO MPOCT U BHJAEPIKAH JJS BCEr0 MHpA.
TnaBHbBlE MHUHepaJibl — MUPPOTHH, NEHTJAHIAHUT W XAaJbKONHPHT, K KOTOPHIM
HepenKo MNMpucoenuHseTcss MarHeTHT. M3 HepynHBIX MHHEpanoOB, KPOME OJIH-
BHHA, POMOHYECKHUX NHUPOKCEHOB H IPYTHX MarHe3uajlbHO-XKEJE3HCTHIX CH-
JIUKATOB, BXOAAUIUX B COCTaB INEPBHYHHIX NOPOA0OOPA3YIOLIHX MHHEPAJIOB,
MOTYT NPHCYTCTBOBATb MPOAYKTH HX NpeoOpa3oBaHHsi — TpPaHaThl, MOHO-
KJHHHBIE TTHPOKCEHBI, 3MUJAOT, CEPNEHTHH, AKTHHOJUT, TaJbK, XJIOPUT U Kap-
HORATHL.

Bropoctenennble y peakue MuHepasnb GoJsiee pasHoobGpasubl. B 3Toii
rpynne Han6oJiee CyLIECTBEHHB MHHEpaJbl 6J1arOpoOJAHBIX METaJJIOB (30J0TO,
MJIaTHHA, NaJfandi, cMeppUJIMT, KynepuT, 6parrut, ¢GpyauT, ctubuonadna-
AVHUT M Jp.), MUHepaJsbl MenH (OOpHHT, XaJbKO3HH, KOBEJJIUH, BaJJIEPHUT,
KyGaHuT, JHreHUT), MHHEpPaJbl HUKeJNs (HUKEJMH, XJOAHTHT, BHOJAPHT,
MUIJIEPUT, GPaBOMT, NOJUIMMHT, NMapKepUT), MHHepaJbl KoGanbTa (KO-
6ansTcoiep K allluit NEHTJAHIANT H OYeHb PEAKHe ApCEHHAB W cyJbdoapce-
HHABI); KPOME TOrO, H3PeJKa BCTPEYAIOTCH NMUPHT, TUTAHOMATHETHT, WIbMe-

HHT, XPOMIUNHHEJIUNIb], MAPKA3HT, MAKKHUHABUT, MOJHGAEHUT, cdasepuT, ra-
JIEHUT, 3KeJe30.
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