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Heliwaa pa6ota [. C. bensHkuHa.] Megarornyeckas e paboTa, KOTOPYH OH
nobun v elle AONro He OCTaBNsAn, OTOWWIA HA BTOpoi nnaH. B 1930—1935 rr.
OH Befan kagenpoil MuHepanorum B JIEHMHIPALCKOM MEeTayTypruyeckom
WHCTUTYTE W O4HOBPEMEHHO BO3rNaBns BHOBb 06pa3oBaHHYHO Kadenpy neTpo-
rpamun B JIeHUHrpafCcKOM TEXHONOrMYECKOM WHCTUTYTe. [locne nepeesgja B
Mocksy BMnoTb 0 Benukoin OTeyecTBEHHONM BOWMHbI OH BO3rnaensn Kadeapy
MUHepanorum u netporpagumM BO BCecol3HOM 3a04HOM  MOAUTEXHUYECKOM
WHCTUTYTe.

Oco6o cnefyet octaHOBUTbLCA Ha paboTe [. C. bensHkuMHa B JleHWHrpag-
CKOM XMMWKO-TEXHO/IOTMYECKOM WHCTUTYTE. B cepefimHe 20-X rofoB OH Hauyarn
ynTaTb Kypc netporpaguu nNpM CUAMKATHOW CNELMaIbHOCTU  XMMUYECKOrO
thakynbTeTa MONUTEXHUYECKOTO MHCTUTYTA, HO B 1930 r., B cBA3W C pethopmON
BbICLLUMX y4YeOHbIX 3aBefileHNIA, 3Ta CneuuasbHOCTb Gblfa nepesBefeHa B XUMUKO-
TEXHONOTMYECKNIA WHCTUTYT, e Obina co3faHa CyLecTBYHOLWAas A0 CUX Mop
Kaegpa netporpagun. PaboTa 3Toil Kathedpbl MMena OrpoMHOe 3HauveHue ans
03HaKOM/IEHWNS TEXHONOrOB-CU/TMKATYMKOB C METOAOM (DM3UKO-XUMUYECKOTO W
neTporpaguyeckoro nccnefoBaHuii, a, ¢ Apyroi CTOPOHbI, UMEHHO 34ecb Nony-
4ynno OKOHYaTenbHoe odopmieHue fetuwe AmuTtpus CTenaHoBU4Ya — MeTpo-
rpagmsa TEXHUYECKMUX MPOAYKTOB. Bokpyr AmuTtpua CTenaHoBMYa rpynnuposa-
NNCb TOTAA KakK CTYAEHTbI, TaK U MOMOAble NMPEnofaBaTeNin, NHTepecoBaBLLVECS
neTporpadeit. Mocnegosatensimu ero B 370T nepmog ctanu M. A. be3bopoos,
B. ®. Xypasnes, H. E. ®unoHeHko n ®. A. KypisHKuH.

B 1933 r. [. C. bensHknH 6bln n3bpaH 4YNeHOM-KOpPPECMOHAEHTOM, a B
1943 r.— peiicTBUTENbHBIM YneHOM AKagemun Hayk CCCP. B 1949 . oH 6bin
n3bpaH Ha NOCT akafieMuka-cekpetaps OTAeNeHNUs reonoro-reorpauyecknx
Hayk AH CCCP.

HayuHble wuHTepecbl [. C. BensHKuMHa 6blnM BecbMa pasHOo6pasHbl U*
COCPefOTOUMBAINCL HA TPEX OCHOBHbLIX HAMpaBfeHWaX: a) PernoHanbHow
n obLlein netporpaguun, 6) o6LLEN MUHepanoruuM u B) neTporpapuu TexHude-
CKUX MPOAYKTOB — AUCLMNANHE, KOTOpas Oblna UM co3gaHa. Ero nepy npu-
HagneXxuT cebie 380 ony6/MKOBaHHbLIX Hay4HbIX paboT. ~

VccnenoBaHus No permoHanbHOW netporpadun obinv Hayatbl [,. C. BensiH-
KWHbIM Ha CpefHem Ypane ewe B 1908—1909 rr., korga OH M3yyan MHTepec-
Helwnin NnbMeHCKUIn neTporpamyecknii  KOMMIEKC W KOPYHAOBbIE MOPOAbI
okpecTHocTell KblwTbiMa. Heckonbko no3gHee, B 1910—1912 rr., B CBA3M C
reonorMyeckuMmn paboTamu B pailoHe MNepeBaslbHOW >KENe3HOW Aoporn 4epes
naBHbIA KaBka3ckunii xpebet, uccnegosanuns [. C. bensgHkuMHa 6blan nepeHe-
ceHbl Ha KaBka3 u B 3akaBka3be, a B 20—30-x rogax oH ctan paboTtaTtb Ha
ceBepe EBponeiickoli 4acTtu CCCP.

HecMoTps Ha 3HauMTeNbHYK TeppuTOpUanbHYO pPasobLLEeHHOCTb peruo-
HanbHbIX uccnegosaHunii . C. bensHkWHa, ero HeM3MeHHO UHTepecoBanu 61K3-
Kue 4pyr K ApYyry TeOpeTuyeckue BOMpoCkl. TakK, U3yyYeHne WHTPY3VBHLIX MOPOL
KaBka3a fJano BO3MOXHOCTb €My BbIAeNnTb 34ecb [Ba BO3PacTHbIX TuNa
WHTPY3WIA — ApEeBHME W MOJMOAble, Ha3BaHHble HEOMHTPYy3usMU. [lpu 3TOM
BaXXEH He TONbKO (DaKT WX BbILENIEHUA, HO W NOKA3aHHOe WM MWCKIHYUTeNbHOe
3HaYeHVe ponM HEOMHTPY3WIA ANd BCero npouecca opmuposaHus KaBkasa, a
BMOCNEACTBUM M 3akaBKasbs.]] 3T0 He 6bII0 CAyYaiHbIM 3Tanom B UCTOPUK
[AHHOM MO/ofoli CTpaHbl, a ABMAN0Ch 3aKOHOMEPHbIM Fe0/IONMYEeCKUM 3/1eMEH-
TOM, COMPOBOXJaeMbIM 60raTblM OpYAeHEHMEM.

BTopyto 0co6eHHOCTL KaBKa3CKMX paboT COCTaBMAET BbliB/IEHWE MeTporpa-
(h1YecKUX MPU3HAKOB PasHOBO3PACTHbIX WHTPY3WA U B CBA3WM C 3TUM feTalb-
Has pa3paboTka MuHepanoruu rpynnsl nonesbix wnatos. Mpu atom 4. C. be-
NSHKWH MOKasaf, 4YTO CBOWCTBA KanMeBblX MOMEBbIX LUNATOB PasfiMyHbl
B 3aBMCMMOCTM OT ycnosuii nx qopmuposaHusal” Ceiluac nogobHas 3aBUCMMOCTD,
noBMAMMOMY, MPefcTaBnfeT O6LWY OCOOGEHHOCTb [ANA MHOMMX MWHEPasoB.
Hepaneko, o4yeBMAHO, TO Bpems, Korga no fAetansM ONTUKW W JpYrMM CBOMA-
CTBaM MOPOL006PA3YIOLLMX MUHEPANoB MOXHO OyfeT AenaTb reHeTUyeckue
BbIBOAbI, KaK 3TO MMeN0 MeCTO ANS KaBKA3CKWX HEOWHTPY3WiA.






PaccMoTrpeHHble paGoThl MOKA3KIBAIOT, YTO B HHX L[ C. BensinKHH BHICTY- |
naer Kak mnerporpad, MHHepaJor W (PH3HKO-XMMHK. Bmpouem, oH HHKOTAZ
He nejajl 0co6oro pasauyus MexAay nerporpadueit H MuHepaJorueii, a ¢u-
3HKO-XHMHYECKHEe MeTOLEI CUHTAJ BCET[a BaXKHEHIIHUM JIEMEHTOM MHHEpPaJoro-
nerporpapuuecKux uccne,uoaaﬂuﬁ.g)qenb YEeTKO BHIIBHJIACh 3Ta OCOGEHHOCTh
pa6orbl JimMutpus CTenaHoBHYa B CEDHH €ro cTaTell, HOCBALIEHHEIX MUHEpaIaM
ranH. [IApoKo npuMeHsis TepMHYECKHH aHaJIH3, MNOJSAPH3ALHOHHBIA MHKpO-
CKONl H PEeHTTeH, OH YTOYHMJ IPHPOAY peakuui, NIPOUCXOAALUIHX B KAOJHHHTE
NMpH HarpeBaHuH, H NOKa3aJ, YTO 0Co000 BEICOKHE TEXHOJOTHYECKHE KauecTBa
BOCTOYHOYKPAHICKHX, TYOMHCKHX W 4acOB-IpCKHX TJIHH CBSI3aHBl C HaJHYHEM
OTKPHITOrO MM T[JIHHUCTOFO MHHepaJsia — MOHOTEPMHTA. .

Pa6otw [. C. BensiHKHHA U ero COTPYAHUKOB NMPHUBEJH K CO3AaHHIO HOBOI,
6osiee paluOHaJbHONH KlaccH()HKaUMH IVIHH, KOTOpas MOJIb3yercs cefiuac Bce-
o6IIHM npH3HaHUeM. BoJbliloe 3HaueHHe HMeeT OTPelaKTHPOBAHHASA H OTUACTH
HalMcaHHast MM CBOAKAa MO MHHePaJIOruH, neTporpa¢ud H CBOHCTBAM IVIMH,
SBAAIOIIAACA YHHKAJAbHO! B MUPOBOI JuTepaType. -

Kpome ynoMsHyTeix MHHepanoB, IMutpuii CTenaHOBHY AETANBHO H3YUHJ
OpONYKTHl AEerHApPAJaluy THICA, YTOYHHJ CHCTEMY MHHEpaJIOB FPyNNEl MOHTH-
YeJJ/IMTa U faj AJd HHX AUarpaMMy COCTaB-CBOHCTBO, HM3YYHJ COAEpIKalluHe
BOJy ByJKaHHYeCKHe CTeKJa, TEPMOONTHUYECKH HCCAER0BAN MUPOGHIUT, aHAb-
I[UM, aKTHHOJIMT, AHONTA3, MEeKTOJUT U T. A. B pesyibraTe HCCIeJOBaHHUI UM
6blsia yTouHeHa (hopMyJa M KOHCTHTYLHMS 3THX MHMHepaJoB, a B rpymne KaH-
KpaHuTa OblJl OMHUCAH HOBHII MHHepaJ BHIIHEBHT, )

Hamun HaMeueHBl TOJBKO OCHOBHEIE BeXH MHHepaJIoro- neTporpaqmqecxnx
paGor 1. C. Be/isHKHHA; MHOrO E€HHBIX 3@MeUaHHil MOXHO HalTH B €r0 MHOIO-
YHCJIEHHBIX CTAThSMX. {'H eMmano BHuMauusg yneasa I. C. BelsHKHH H3yueHHIO
KaMeHHBbIX CTPOUTEJNbHBIX MATEPHAJIOB H HCMO/Ib30BAHHIO TOPHBIX MOPOJ B TeX-i
HHKE H CTPOHTEJbCTBE.

ITapaiesbHo ¢ H3ydeHHeM ecTecTBenHOro Kamus, JI. C. BensiHKHHA Beeraa |
HHTEpeCoBaJ MHHEepaJoro-nerporpaguueckuii CHHTe3 H neTporpadHuecKHii .
3KCHEepHMEHT; NOCJeHeMY OH NpHAaBaa ocoboe 3HaueHHelB 3ToM Hanpasie=”
HHH OH JIHYHO paGoTasJ OTHOCMTEJIbHO HEMHOrO, HO COBETCKHE 3KCIEepHMEeHTa-
TOpBI BCerfa HaXOAWIH B HEM YYTKOTO PYKOBOAMTeNSs, HaNpaBJSOLIEr0 HX Ha
peleHde HauGoJsiee aKTyaJbHBIX 3alad M Ha COBEpLIEHCTBOBAHHE METOAMKH
HCCJIEIOBaHHUA.

Kak yxe ykaswBajoch, ¢ Hauana 20-x romoB JI. C. BeasHkuH mnpu-
MeHsIeT MeTOAH MHeTporpaduu K H3y4eHMI0O KaMeHHHIX MPOAYKTOB MPOMBILI-
JIEHHOCTH — MEeTAJUIyPrHH M CHJIHKATHOTO NPOM3BOACTBA. YXKe C IepPBHIX
HIar0B HOBOE HaTIpaBJieHWe nosydaeT odupHanbHOe NpH3HaHHE B CO3Ja-
HHH crenyanpHOl Kadelpul, B GOJBLUIOM BHHMAaHMH K HeMYy CO CTOPOHHI Me-
TaJAMypProB, CTEKOJBIIUKOB, KEDaMHKOB H CIeLHaJHMCTOB JAPYrHXx OGJHM3KMX
JOHCUUIJINH. -

Kak u3BecTHO, B ZOCOBETCKOE BpeMsi B KPyr 06BbeKTOB, H3ydaeMBIX NMeTpo-
rpacdmueii, BXOAHJ TOJIBKO NPUPOAHBIT KaMeHb — ropHule nopoanl. ITocae Bemn-
Koit OKTAGPHCKOIl COLMATHCTHYECKO PEBOJIONNH, OCOGEHHO B CBA3H € GYPHBIM
pOCTOM HHAYCTPHAJH3alUUH, MOSBUIHCH TPOMafHble MAacChl HCKYCCTBEHHOTO
TEXHHYECKOr0 KaMHA, B UYaCTHOCTH, OTHEYNOpHl, MeTaJJyprudeckHe IILJIAKH,
KepaMHKa, CTeKJIO, BKYIIHE Pa3HOro pofa H npouee.

J. C. BeasiHKHH, KaK HCTHHHBI COBETCKHIl yueHBIH-TaTpUOT,’ nepBbm o6pa-
THJ BHUMaHHe Ha HEOGXOLMMOCTb nerporpaHuecKoro H3y4eHHs] TEXHHYECKOTO
KaMHsl, TIOCKOJIbKY IIPAaKTHYECKH BaXKHBble JJIS HapOAHOrO XO03siicTBa CBONCTBA
STOr0 KaMHS IeJIHKOM OINpPeNe/AIOTCS €ro MHHepaJiorHYeCKHM COCTaBOM H
crpykrypoil. ITlerporpadsl B coBepllieHCTBe BJafielM MeTOLaMH HCCTIeLOBAHHS
NPHPOAHOTO KaMHSI, aHAJI0rOM KOTOPOTO ABJISAETCS TeXHHYECKHit KaMeHb, HoBa-
Topckasi poab 1. C. BensinkuHa, KaK yueHOro, H MPOsSIBUJIAacCh HMEHHO B CO3/a-
uun um B Coserckom Colo3e HOBOI oTpaciau Herporpaduyecko HayKH —
nerporpaduu TEXHHYECKOrO KaMHA (HAH KPaTKO — TEXHHYECKOd ImeTpo-
rpaguu). - -
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: Ilepsas pabora Jmurpua CrenaHoBHYa, OTHOCSLIASICA K TEXHHYECKOMY

' KamH10, 6bli1a ony6aukoBaHa B 1923 r.; B 1924 u 1925 rr. Beiun 1Be paGoTh,

; B 1928 r.— ye uetnhipe, a B 1929 r.— Bocemb padoT. C 3TOro BpeMeHH HCCJle-

j AOBaNHs NO TeXHHU4YeCKOH MeTporpaduy HauHHAIOT HIpaTh BCe BO3PACTAIOLIYIO,

{ @ BpEMeHaMHM U 11peo6Jalalouyro poab cpefiM HaydHelx paGor JImutpus Crena-

{ HoBHYa. Bcero no texHudeckoil nerporpaduu 6uio Haneuartano 164 paGorTwl,
YTO COCTAaBJISIET OKOJIO TIOJIOBHHEI €r0 NeYaTHHIX TPYHOB.

Aptopurer JI. C. BensiHKMHA, KaK co3faTeass M aKTHBHOTO, A0 CaMbIX
nocJeHHX NHeH CBOeH KH3HH, HCCJef0oBaTess TeXHHUECKOTO KaMHs, OTPOMEH,
a YHCJIO €ro YYEeHHKOB M NocJeqoBaTeseil B 3Toil 06Ji1acTH o4YeHb BEJHKO.

IlepBylo HeGoJbLIYIO CBOAKY N0 TeXHHUecKoii mnerporpaduu AMuTpHii
CrenanoBuy nan B 1933 1., 1 € TexX MOP OH CHCTEMATHUECKH BBINYCKaJ 0630pbi
BCE PACTYLIMX NOCTHXEHHH MO HCC/IeNOBAHHIO TeXHHYecKoro kKamHus. M3 ero
KpYNHBIX paGoT B 06.1aCTH TeXHHYeCKoH nerporpadun ¢neayer ocoG6eHHO OTMe-
THTb «MaTepunaJibl N0 H3yYeHHIO JHHACA H €ro CLIpbeBOil 6a3kl» (COBMECTHO C
b. B. VIBaHoBBIM), «PU3HKO-XHMHUECKHE CHCTEMBI CHJIHKATHOH TEXHOJIOTHH»
{coBmectHo ¢ H. A. ToponoseiM u B. B. JlanuHbIM) H TOJBKO YTO OMyG/IHKO-
BaHHYI0 MoHorpaduio (coBMectHo ¢ b. B. BanosniM u B. B. Jlannsbim)
«[TeTporpatust TeXHHUECKOro KaMHsI», MOJABOASILYI0 HTOTH Pa3BUTHA PaGoT mo
TexHuueckoil nerporpaduu B CoBerckom Corose 3a 25 Jer ee CymecTBOBaHUs.
TTocsienHsis KHUra yKe sABJISIeTCST HACTOJbHBIM DYKOBOJACTBOM HJI1 NeTporpa-
¢oB, MeTaJTyproB M CHJIHKATYHKOB M, HECOMHEHHO, GyleT COIelcTBOBAaThb
IIMPOKOMY O3HAKOMJIEHHIO C HOBOH, cosmaiHoii Jmutpuem CrenaHoBHYeM
JUCLHHUIJIHHOM.

Oco6eHHO HHTepPeCHBl B HAyYHOM OTHOLUEHUH M BaXXHBI AJIS NPaKTHKH €ro
paboTel B o6JaacTd nerporpauu AMHACOBOTO OTHEYNOpA. ¥YCTAHOBJIEHHHH HM
«3aKOH JHHAca» onpeje/sieT XapakTep peakuuil, NpoTeKalolnX B AHHACE NPH
€ro MPOH3BOACTBe U CIyxkGe B Meranayprudeckux mneuax. Haiinennele IMu-

! TpHeM CTeNaHOBHYEM 32KOHOMEPHOCTH MHIPAlHH XHMHYECKHX 3JIEMEHTOB B
IuHace ¢ o6pa3oBaHHeM B CBSI3H C 3THM XapaKTepHOH MHHepaJIorHuecKol
30HAJBHOCTH MO3BOJIHIH TEXHOJIOTaM HOHATH MPUYHHEL, ONpeAesioniHe TO HIH
HHOE KauecTBO JUHACA W €ro NoBeldeHHEe B METa/VIypruyeckux neyax MpH NJaB-
K& MeTaJa.

/l Boabuioe mpakruueckoe sHaueHHe uMmenu takxke paboru . C. Bensnknna
B o6aactu merporpadyd OrHEYIOPOB CTEKJOIJIABHJILHBIX Medell, NOPOKOB

) («kaMHell») CTeKJa, a TaKXKe ero MHOTOYHCJEHHBIE HCCAeNOBaHAA MO IJIaKaM

! W neMeHTaM. DTH paGoTH MOKa3a/H, B YaCTHOCTH, BO3MOXKHOCTb Nerporpadu-

\; YECKOTO KOHTPOJISi MPOH3BOACTBA HA CHJIMKATHBIX H METaJUIyPrHYECKHX 3aBO-

| Bax. B HacTosiliee BpeMsl TaKOH KOHTPO/b HajlaKeH Ha MHOTMX UEMEHTHBIX,

' .CTEKOJIbHBIX H HHBIX 3aBOJaX.

HecoMHeHHO, uTO TeXHHYecKast neTporpaQJn;{ CO3aHHUI0 KoTopoit JIMurpuit
CrenaHOBHY MOCBATH/I MHOIHE FOAEI CBOEH JKH3HH H KOTOpAas MepeKuBaer ellle
HAYaJIbHYIO CTAIHIO CBOETO Pa3BHTHA, 6YAeT Pa3BUBATLCA H JaJblile. 3aJ0rOM
3TOrO SIBJSIIOTCS BCe pacTyllue 3allpoCHl CO CTOPOHLI CHJIMKaTHOH, MeTasyp-
THYECKOil M MHBIX BHAOB NPOMBILIJIEHHOCTH K 3TOH HOBOH OTpac/jH 3HAHHA H
Hasuune y Hac B Coio3e MHOTOUHC/IEHHBIX IpojoJikaTesell neia, cO34aHHOTO
Imurpuem CrenaHoBHYEM.

He mamo suumanus ygensan Hvutpuii CrenaHoBHY BompocaM H3ydeHHSt
€CTECTBEHHbIX KAaMEHHBIX MAaTepHaJioB M HCC/AeOBaHHA TOPHBIX MOPOX HJst
TEXHHKH U CTPOUTENLCTBA.

[Mpunumas nesiTebHOE Y4YacTHe B OpraHHzoBaHHO# OTnenoM KaMeHHBIX
CTPOMTENBHBIX MaTepHasoB KOMHCCHH ecTecTBEHHBIX MPOM3BOAHMTENbHBHIX CHJ
(KETIC), coznannoit B 1918 r. ®. IO. Jlepuncon-Jleccuurom, Imurpnit Crena-
HOBHY caM pa6oTaJ [0 BONPOCaM IpHMeHeHHs nerporpaguyecKHXx MeTOIOB K
OLUEHKE CTPOUTEJbHOTO KaMHs W M3yUYeHHIO NMOBeNEeHHsI KaMHS B COOPYXEeHHAX
¥ DaMATHHKax.

Bo MHOrux cBOHX CTaTbfIX OH KacaeTrcs 3TOH oTpac/au merporpadHu, a B
ctatbe «O cnenuasU3audi N0 KaMEHHBIM CTPOUTENbHBIM MarepHajlaMm B AKa-
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Jemuu Hayk» (Bectnuk AH CCCP, 1945, Ne 9) npaMo ykaabiBaeT HanpasJie-
HHE JajbHelilero pasBHTHS 3THX pa6oT.

Otnas noJiBeka cBoeil JXH3HH H3YUEHHIO KaMHs, IJIyGOKo JoGsi mpHpoOLy,
Hmutpuit CrenanoBuy Bceraa crapaJcsi o6beAHHATL CHJIbl neTporpados. Ipu
€ro HemocpeACTBEHHOM YYaCTHH H IIOJ ero PYKOBOJACTBOM B KOPOTKHH MepHOX
¢ 6OJIbLINM YCIIEXOM COCTOSIJIHCDH YeThipe IIHPOKHX COBELIaHHS 10 SKCTEePHMEH-
TaJIbHOH merporpauu M MHHEPAJIOTHH, IEPBOe H3 KOTOPLIX GLIIO CO3BAHO ellle
npu xu3nu O. 0. Jlesuncon-Jleccunra.

Jmutpuii CrenaHoBHY MHOTO TIOTPYAMJICSA HaN T€M, 94TOGHI CO3BATh COBEIA-
HHe nerporpacdos Haweit Pomunel. Hauunas ¢ 1951 r., nerporpadu MucTuTyTa
reojioruueckux Hayk AH CCCP nog ero pykoBOACTBOM Hauajld MOATOTOBKY
K coBenianuio. MHOTO CHJI H SHepruu MOTPATHJ OH Ha NPOBeJeHHE 3acelaHHi
OpraHH3alHOHHOTO KOMHTETa, PelaKTHpOBaHHE NOKJIAnoB, pa3paGoTKy mpo-
rpaMMel. DTa IeATeJbHOCTb YBeHYasach yclexoM, i B anpese 1953 r. B Mockse
cocrosiock IlepBoe BcecolosHoe coBemaHue nerporpados mo mnpoGJaeme
«3aKOHOMEDHOCTH Pa3BHTHS MarMaTH3Ma B CBSI3H C TOJI€3HBIMH HMCKOIAeMHhl-
MH». K 60/IbIIOMY OrOpPYeHHIO yUaCTHHKOB coBelllanus JImurpuio CrenanoBuuy
TaK M He NPHIIJIOCh ObIBATh Ha 3acefaHMAX. YKe Toraa G6oJie3Hb NPHKOBaJa
€ro K IIOCTeJIH, HO CJ0Ba ero, ofpallleHHble K COOpaBIIMMCH Ha COBelaHHE
TOBAapHIaM, 3BYYasH, KaK IPHU3LIB.

«bBanaro PopuHbl ¥ 6/1aro HaykH — Hall J€BH3, [0 KOTOPEIM MBI BBICTY-
naeM nepep oOLeCTBEHHOCTbIO. Belb OT Hac XKAYT M ryGOKOit Hay4HOH Teo-
PHH M ONHOBPEMEHHO CaMoM: JefCTBEHHOII NMOMOIH MPOU3BOACTBEHHON IpakK-
THKe. [IpHyIoXKHM Bce CHJIBI K TOMY, 4TOGH ONpaBOAThb TO BEJIHKOE HOBEpHeE,
KOTOpOe OKa3hIBAeT HaM Hallla POAHas NMapTHA H Haula POAHAST CTPaHA».

CoBeljanye MPOLIO YCNEIIHO, H 3THM Mbl 0653aHBl B 3HAYHTENbHOH Mepe
ToMy, uto Jdmutpuii CTemaHOBHY PYKOBOAMJ €ro MOATOTOBKOIA.

Eme Goabwe Tpyna 6bi1o nosoxero . C. BeJssHKHHEIM Ha MOATOTOBKY H
nposefeHHe Bcecoio3HOMO coBelllaHHs O OCaTOYHEIM TOpOAaM. 3AeCh MPEOHO-
JleBajlach UM, C HEM3MEHHBLIM TAaKTOM H YBaXKe€HHEM K UYXXHM MHEHHSIM, rJaB-
Has TPYIHOCTb — HeIPUMHPHMOCTE JTHCKYTHPOBABIUHUXCH HATIDABJICHWH, ApeN-
CTAaBUTENH KOTOPHIX B MBLIY MOJEMHKH YIYCKAaJH OCHOBHOE — CBfI3b HAYKH C
3amauaMy HapomHono xossiicrBa. Mrtorm CoBelllaHHST TaKxKe NOKAa3aJd, YTO
sHeprusa 1. C. BeasukuHa Obla morpaueHa ¢ GOJILUION MOJIb30H.

Eme oxvH, He 60JbIION, HO XapAKTeDHbIH HITPUX BCeTJaIllHEro, Jaxe Ha
fIOpOTe CMEPTH OTBETCTBEHHOTO OTHOIeHUs IMutpms CremaHoBHYAa K IeJy.
Hesb3st 6e3 BoJIHeHHs] BCTIOMHHTb, KaK OyKBaJIbHO 32 HeCKOJbKO IHeH no
KOHYHHBI OH CaMBIM HACTOHYMBEIM OGpa3oM MPOCHT CBOMX ITOMOIIHHKOB YCKO-
PHTb TIOArOTOBKY K N€UaTH TPYIOB ABYX COBelllaHH# H (HOPCHPOBATH 3aTAHYB-
HIYIOCS MOATOTOBKY MHHEpAJOrHUecKOro H PYAHONO COBEIIaHHH.

B mocnennee Bpemsi, korma CoBerckuii Coto3 mocelajd nejlerallii y4eHblX
PAAa cTpaH, TNpOsBUIAch elie OfHA CTOPOHAZ MHOTOrPaHHOK HaTypH
Jmutpua CrenaHoBHYA.

Ero BHHMaTe/JbHOE M YYTKOE OTHOLIeHHe, IJIy6oKoe yBajKeHHe K KyJbType
IPYTHX Hapoa0B 0COOEHHO CHJIBHO IPOSIBUJIOCH NMPH HEOJHOKPATHHIX BCTpeuax
C YYeHHIMH TOJbKO UTO co3faHHoii Akamemudn Hayk Kopeiticko#t Haponnoit
Pecny6auku, Gopiolueiics cefidac 3a XH3Hb M OpaBo Ha cBoGomy. I'eosory,
npeacrap/sBiliHe HayKy cBoGogHoro Kuras, Bcrperwin y Jmutpus CrenaHo-
BHYA TakKXe CaMbiil TEIUIBIH, APYKecKHil npHeM. B coneprkaTe/bHBIX H JOJMTHX
6ecefax OH XKUBO HHTEPECOBAJICS HAyKOHl H reo/JIOTHYECKOH 3KHM3HBIO HOBOTO
Kutas U ¢ cBOeH CTOPOHBI COOGIIMJI PAJ WHTEPECHBIX CBeACHHH HALIHM KHTafi-
CKHM APY3bSM. .

HnrencuBHeiiias HayuHass pafota u 6ojblliag Hay4HO-OpraHH3aLMOHHAA
neaTesbHOCTb, KoTopyio Ben [l. C. BensiHKHH, 3aCTaB/s/IH 06pallaThCsl K HeMy
60JblII0e YHCJIO CElHaTucToB. MHbie MPHXOAMIN 32 KOHCY/bTalMeil, gpyrue
3a paspellieHHeM OPTaHH3alHOHHEIX BOMPOCOB WJM 3a coBeToM. Eme Goiblue
BOMPOCOB NPHUXOJMJOCH PelllaTh eMy Ha MHOTOYHC/IEHHBIX 32CeNaHHsX, B KO-
TOPHIX OH IPH CBOHCTBEHHO!H eMy JH0OpPOCOBECTHOCTH aKTHBHO yyactBoBaj. OH
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6blJ1 HCKJIIOYHTEJbHO BHHMATeJNeH K JIIOASAM, CHpaBelJHB H O6beKTHBeH. Bce
€ro BBICTYIUIEHHSI U pellleHHs] HeH3MEeHHO ObIH FIYGOKHMH N0 COAEPIKAHHIO H
BecbMa LesecooGpasHbIMH. Bceoblllee yBaXkeHHE M HCKJIOUHTENbHEI aBTOPH-
TEeT, KAKHM OH IOJIb30BAJIC CPelH COBETCKHX Herporpacdos, GLUIH OTBETOM Ha
3TH HLylieBHble KadecTBa. CO CTOPOHBI CTaplIHX H MJAAIIMX TOBApHILEH H
YUEHHKOB OH IIOJIb30BAaJICSI HCK/IIOUHTENBHOI JI0GOBBIO.
Hayunwe sacayrn 1. C. Be/lsiHKHHA H ero pyKoBOAsLlasi HayyHO-OPraHH-
, BallHOHHasA JAesTeJbHOCTh OBIJIM BHICOKO OLieHeHH COBETCKHM [paBHTE/LCTBOM.
¢ OH 6Bl HarpaxkieH OByMs opAeHaMu JleHnHa, opaeHom KpacHoro 3HameHH
! u menansmu Coserckoro Colosa. ,
IMpeanauym Axagemun Hayk CCCP 3a Bhipaommuecs 3aciayrd B o6aactu
| reoJIOTHYECKHX HayK NMPHCYILHJ eMy 30J0Tyi0 Mefanab uM. A. I1. Kapnuuckoro.
— CnasHas xusub IMutpus CrenaHoBHYa — yueHOTO, HOBAaTOPa, €ro BHICO-
KHE JIMYHble KayecTBAa KaK paGOTHHKA M 4YesOBeKa ABJAIOTCH MPHUMEPOM HJiA
€ro yUeHHKOB H Bceil reosioruueckoii Mosonexxu Coserckoro Coiosa.

. 1. Aganacses, b. Il. Beauros, O. A. Bopob6eesa,
B. B. 3asecckuid, B. B. Jlanun, B. II. Ilerpos,
A. H. lserxos, . H. Llep6akos



H3BECTHA AKALEMHUHU HAYK CCCP

CEPUA TEOJIOTHYECKAS
1953, M\ 4

JA. C. KOP)XHUHCKHRA

TEOPUSI UHPHJIBTPAUUOHHOIO METACOMATO3A
C OBPA30OBAHHUEM PEAKIIUOHHBIX MHHEPAJIOB

B cratee pasBHBaerca (QH3HKO-XHMHUECKass TeOPHA WHOHIBTPAHUOHHOTO
meracoMaro3a, PaccMaTpHBaeTcsi CBS3b MeXKAY YHCIaMH KOMIOHEHTOB, 30H,
MHHEPAJIOB M cTeNeHeli CBoGoA B HHPHILTPALHOHHOA KOJOHKE, H pa3bHpaeTcs
BOMPOC O KPHCTAJIH3AMHOHHOM JAaBJEHHH MHOTOKOMIIOHEHTHBIX MHHEPaJoB,
BriBoasATcst cBOficTBa amarpaMM  KoHueHTtpauui, Hccaeayiorcs BO3MOKHbIe
THIIbl CTPOCHHA H30TE€DMHUYECKMX HHOHALTPALHOHHBIX METACOMATHYECKHX
KOJIOHOK C MHHepaslaMH CJOXHONO cocraBa, KpoMe Toro, paccMoOTpeH ciyuait
HHOHUABTPALHOHHONO METacoMaTo3a NPH MOCTOSHHOM MaBJEHHH, HO ¢ H3MeHe-
HHeM 00beMa 3aMellaeMOii MOPOAHL.

NPEAWECTBYIOUWHE PABOTHI

B npeniuectByoomux craTthsix aBTOpa OGCYXKAasics BONPOC O TEPMOAHHA-
MHYECKHX (pakTOpax paBHOBecHs HpH Meracomarode (3), O (PHIABTPALHOH-
HoM 3ddexTte (2), 6B BHBeJeHH OCHOBHEIE YPaBHEHHS HHQHJIbTpALHOH-
HOA MeTacOMaTHYeCKOH KOJOHKH (4, 5) M pacCMOTpPeHEI BO3MOXHBIE CAYYaH
KOJIOHOK, CJIOJKGHHBIX OJTHOKOMIOHeHTHBIMH MHHepaJlaMH HOCTOSHHOrO COCTa-
Ba (6). B oTHolleHMM MHHEPaJIOB TIEPEMEHHOTO <COCTaBa OBIJIO I[IOKa3aHo,
4TO IIpY HH(pUIETPALHOHHOM ME€TacoMaTo3e, B omiHuYHe OT auddysHoHHOrO,
fiepeMeHHOCTh COCTaBa MMHEPAaJIOB CHJBHO OTPaHHYHBAETCS MM NaKe BOBCe
He TPOSBJAAETCH, TAK YTO MHHepaJsbl NepeMeHHOro cocrtaBa NpH HMHOHABTDa-
NHOHHOM MeTacoMaTo3e BO MHOTHX CJYydasiXx HOJKHEI BeCTH ce(s, Kak MHHe-
pasbl mocrofiHHoro cocraBa (7). DTO Jnaer OCHOBaHHe pacCMaTPHBAaTh B
JaHHOH CTaTbe TOJIbKO MHHepaJbl TIOCTOSIHHOTO COCTaBa.

Ilocsie onyGNHKOBAHUS BCEX 3THX CTaTeil aBTOp OGHAPYXKHJ HeJOCTaTOu-
HOCTb CBO€r0 [0Ka3aTeJIbCTBA OCHOBHOI'O YpaBHeHHS HHQHJIbTPAUHMOHHOM
MeTacoMaTHYeCKoH 3OHANLHOCTH JJIA cjiyyast HeCKOJbKHX KOMIIOHEHTOB
(4, crp. 307, roe HeyRauHO ypaBHeHHe, 6) M H3J0XKUJ HOBOe OGOCHOBaHHE HaH-
Horo ypasHeHus (8). Ilpum noaroroBke nanHO# CTaTbH aBTOP O3HAKOMHJCS C
JauTepatypoii mo TeopuH xpomartorpadmu. Ha xpomatorpaduio BHHMaHHe
aBropa Owliio obpatitedo M. H. T'una6yprom u B. T. IlanbBeneBbiM, KOTOPHIM
aBTOp BHIpAX{aeT 34eCb CBOIO NPH3HATEJBHOCTb.

C MareMaTHYeCKOH TOYKH 3peHHs mpobjeMbl TeopHH XxpoMartorpadum,
T. €, TEOpHH aJCOPOLHOHHBIX KOJIOHOK, HMEIOT MHOro ofuiero ¢ mpobjeMaMu
HHOUIBTPALlHOHHOrO MeTacomatosa. Jlnsi ancopOUHOHHBIX KOJIOHOK ¢ OJHHMM
H IBYMs KOMIIOHEHTaMH B T€OPHH xpoMarorpaduu, HaunHast c 1940 r. (11),
I0JIyUeH psl BBIBOAOB, CXOAHLIX C TeMH, KOTOpble TIO3JHee He3aBHCHMO ObUTH
MoJIyyeHbl AaBTOPOM JUJIsT MeTacOMAaTHUYeCKHX KOJIOHOK. B camoe mnocnennee
BpeMs (9, 10) ObutO BhIBEIEHO TaKXKe YpaBHEHHE, CXOAHOE C HpPHMEHSeMbIM
MHO#l OCHOBHHIM YypaBHeHHeM HWH(QHJIBTPALHOHHOH 30HAJBHOCTH (IS CJydas
NPOCTEHIINX HAYaJbHBIX H FPaHMYHBIX YCJIOBHH — 4):

dx _* 9Cq aCb) aC,
T=;=?a(aa>'=?b (W V=..'=?k(_(9k_>v'
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Onnako B TeopH# XpOMAaTorpaQuy aHaJNOrHyHoe ypaBHeHHe (mas cJay-
yasi JBYX KOMIIOHEHTOB M 6e3 yyera (HIbTpPALHOHHOrO 3(beKTa) BHIBOLMT-
¢ Ha OCHOBAHHH HEKOTOPBIX HEZOKa3aHHBIX AOMYUIEHHH, B OTHOLIEHHH KOTO-
PEIX TOJIKO YKa3hlBaercsl, YTO OHH MOTYT OLITh JOKa3aHbl aHAJHTHUECKH, HO
caMble noKasaTesbcTBa He mpuBoaAtca (9, 10). OG6wuit caywait mHorux
KOMIOHEHTOB B TEOPHH XpoMmaTorpaui, HacKONbKO H3BECTHO aBTOPY, He
paccmorpeH. IIpunATbli B Hallell cepHH CTaTeil MeTOA, HOCJAELOBAHHS OOLIHX
CBOHCTB HH(HJIBTPALMOHHBIX KOJIOHOK C JIIOOBIM YHCJIOM KOMIOHEHTOB BIOJIHE
OpHMTHHaJIeH.

JlanHas €TaThs MOCBsIllleHa KOJIOHKaM C MHUHepaJiaMH CJOXHOTO COCTaBa.
B mocnenyloumux craThsix GYAyT PacCMOTPEHBI KOJOHKH C TeMIEPaTypHHIM
TpajlHeHTOM H C IpafiHeHTOM (QuAbTpaLHOHHOrO 3QdeKra, yeM GYyAYT Hcuep.
nNaHbl IViaBHBle (PU3UKO-XHMHYECKHE THIBl HHOHIbTPALHOHHBIX METacoMaTH-
HeCKHX KOJIOHOK.

YHUCJIO 30H, MUHEPAJIOB U HE3ABHCHMBIX 'TIAPAMETPOB
B HH®WJIbTPALHOHHOHA METACOMATHYECKON KOJIOHKE

Ycaopune 0603HaYOHHA B TEKCTEe H JHarpaMmax

a, b,...f,g,h,...i0,...k—KOMIOHEHTH H HX CONEPXAHHE B €AHHKLE O6bEeMa DOPOINHI;
k — oflllee YHMC/IO KOMNOHEHTOB (KpoMe BOMM); f; — KO3(PHOMEHT aKTHBHOCTH KOMMNOHeH-

Ta i+ @; — aKTHBHOCTb KOMMOHeHTa i. C; — KOHIEHTPals KOMMOHEeNTa { B MOPOBOM pa-

CTBOpe; ¥ — PACCTOAHHE NO HHOHUIbTPANHOHHON KONOHKE B HANpaBJEHHH TeueHHS PacTBO-
pa OT «HAYaJbHOTO CeueHHsA» ¢ x = U; ¥ — 06beM NpocounBiIerocs pacrtBopa; V — o6bem
NOpOIbl; @; — KOShPHUUEHT GUAbTPIUHOHHOTO 9¢deKTa Iis KOMNOHeHTa i; R — rasosas

nocrosnuas; T — a6conioTHaA TEMNEPATyPa; p, P j— NaBAeHHE, NaBJeHHE NOPOBOTO PaCTBOPa;

n -— Yucjo creneHeit cBo60X B KOJOHKE; Z — YHCJIO 30H B KOJOHKe;, m — obllee YHCAO
MHHEDAJOB B KOJOHKE; m~ — YHCAO PAaCTBOPAEMBIX M 3aMellaeMblX MHHEPAJOB B KOJOHKE,
]J.l—XHMH‘{eCKHi"I NOTEHlHaJl KOMIIOHEHTA i K — Koncranra NpOH3BeAeHKA PACTBOPHMOCTH;

JH — pacTBOp, MUAKHI MAH KUAKOOGDA3HBIH, BLIMOMHAKIMA NOpPHl B NYCTOTH HOPOASI;
A, B,...F,U —o603nauenns MuHepanoB, AF, — 0603HaueHHe MHHEPaAJa, HMEIOLIEro CO-
ctaB af,, [A (+ F)] soHa MuHepalta A, B KOTOpOH NyCTOTH BLINOJHEHbI MHHepaJoM F.

Ilpu nocrostuubix T, V, Poc uucio He3aBUCHMBIX MapaMeTPOB B KaXAOMH
30He MeTacOMATHYECKOiHl KONOHKH, €CJH YUHUTHIBaTh HaJHMuHe TEPMOAHHAMH-
YecKoil CBSI3H MeXXAy NapaMeTpaMH HOPOABI W pacTBOpA, PAaBHO UMY KOM-
NoHeHTOB k£ (BoJa B WHCJIO 3THX KOMIIOHEHTOB He BKJIoueHa) (3). B kax-
JOf KOJIOHKE M3 2 30H TaKHX He3aBUCHMBIX NapaMeTpoB GyAeT k2 H, Kpome

X
TOro, NEPEeMEHHbIMH ABJIAIOTCA KOODAHHATHI 2 rpaHul, MeEXHy J30HaMH, B

KonuuecTBe 2 — 1. BMecre ¢ TeM mapaMerpel KaXKIBIX JABYX 30H CBSI3aHB!
ypaBHEHHAMH THIA: S

x AC, ACH AC,

v PRy T P A T T PR

Bcero Takux ypaBHeHuit Gyner k(z — 1), a notomy obilee YHCJO 11 He3aBH-
CHMBIX IapaMeTpPOB KOJOHKH, paBHOe ofLleMy 4YHCJy NapaMeTPOB MHHYC
YHCJIO ypaBHEeHHH, OyneT:

n=kz+z—-1)—k@z—-1)=k +2z2—1

[ocMoTpum Tenepb, KAKOBO COOTHOLIEHHE MEXAY YHCJIOM 30H H YHCJIOM
MHHepaJioB B KoJjioHKe. [Ipu 3trom Mbl 6yaeM omHpaTbCsl Ha MHOJy4YeHHblE '
TIDe "hIIYLIAX CTaThIX 3aKOHOMEPHOCTH, KOTOpbie, B NPEIMONOXKEHHH Npok

.IOTO  COCTaBa BO3JEHCTBYIOLIETO pacTBOPa, MOXKHO C(POPMYAHPOBATL
TakUM 06pa3oM: 4

Ha kaxcdoti epatiuye mexcdy 30HaMU URDUALTPARUOHHOL KOAORKL npouck
OuT nOAHOe 3ameujerue UL PACTBOPEHUe OOHO20 U3 MUHEPAAO8 UAL -8
noAHoe 8binoAHerHue noaoctetl, npudem o0un munepar (uau HudKoCTs no..
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CTu) MOXNCET 3AMEUJATOC HECKOAbKUMI MUHEPAramu OOHOBpemeHKO. 3aMme:
LeHHe WJIM pacTBOpeHne Gojiee yeM OFHOrO MHHepaja ORHOBPEMEHHO BO3-
MOJKHO JHIUb TIPH ONpelNeJIeHHOM COOTHOLUIEHHH MEXAY COIEepXKAaHHEeM KOM-
MOHEHTOB B MOPOJE H MX KOHIEHPPAaLUSIMH B PacTBOpe, B OOLleM XKe CJyyae
3TO HeBO3MOXKHO. HeBo3aMoOXHO Takxke o6pasoBaHHe (POHTA, Ha KOTOPOM
HH OJMH M3 MHHEpaJIOB He 3aMelllaeTcs TOJHOCTbIO, a TOJbKO YaCTHUHO.

Ecnu Tpolecc 3akjaouyaeTcs B IPOCTOM PACTBOPEHHH HOPOXHI, TO, OUEBHJ-
HO, YHCJI0 (PPOHTOB PACTBOPEHHS AOJ/UKHO ObITh PAaBHO YHCJY M1~ HCYE3aIOLLHX
MHHEpAaJioB, a8 YHUCJO 30H HA €AHHHLY Gouibllce:

z=m + 1.

3To CoOTHOUIEHHe OCTAHeTC B CHJe H B TOM CJiyyae, €CjIH HIeT He
pacTBopeHHe, a 3aMellleHHe MHHepasioB MOPOAbl OJHHM MEeTacOMaTHYECKHM
MHHEpaJioM, Aajiee He pacTBOpsieMbIM, TaK KaK B 3TOM CJiyyae YHCJIO HCUe-
320X MUHEPaJOB H UHCJIO 30H ocTaHerc 6Ge3 u3aMeHeHHs. Ecau 3sror
MeTacOMaTHYECKHIl MHHepaJ €aM 3aTeM PacTBOpsieTCs, TO H YHCIAO HCYes3alo-
LIKX MHHEpaJOB H UHCJIO 30H YB&JHUMTCA Ha eIUHHIY, T. €. Hawma ¢opMmyJa
TOXe ocTaHercs B cuie, OCTaHeTCss B CHJle OHAa H TpPH HaJluyHH (POHTOB
3aMellleHHsl, B KOTOPbIX OJHH MHHepaj 3aMellaeTcs HeCKOJbKHMH, PacTBO-
pAE€MBbIMH 3aTeM HJHM 3aMelllaéMBIMH MJIM  OCTAIOIUMMHUCA  YCTOHYHBBIMH.
B s06bix 3THX Ciyyasix 4HCJIO (PPOHTOB 3aMellleHHSs W pPacTBOPEHHS DPAaBHO
YHCJIY HCYe3alolUX MHHepajioB, a TIOTOMY YHCJIO 30H Ha eQHHHLY GoJjblle
4yucya HcyesalollMX MHHepaJsos.

Ecin B KOJOHKe MMeeT MeCTO BBIIOJHeHHe MHHepasJaMH TIyCTOT BTOpo-
Jle, TO TOSIBJIsieTcss OZMH A00aBOUHEI (PPOHT, B KOTOPOM IKHAKOCTH 3aMe-
maercsi MuHepanamu. B stoMm caoyyae umcyio 30H Ha paBa Gosblle YHCHIa
HCUe3aUINX MHHepatioB (2= m~+ 2),

Ecnu Bo3geiicTBywoUMi pacTBOp HeAOCHIeH, TO B CaMOH 3amHeHd 30He
HauGoJIbLIErO 3aMeHIEHHsT HCUe3aloT BCe MHHEpasbl KOJIOHKM, T. €. ofllee
YHCJIO MHHEpPaJiOB KOJOHKH M PaBHO UHCIY HCUYE3alOlUX MHMHEpajoB
(m~=m). Ecau e BO3NeHCTBYIOILMH pacTBOp MNepechlillleH, TO NPH MPOH3-
BOJIBHOM €ro COCTaBe B TIOCJeflHell 30He OCTaHeTcsl TOJNbKO OAMH MHuHepads,
T, €. UHCJIO HCYE3alollUX MHHepPaJoB Ha eIHHHLY MeHblle oOllero uucaa
MHHEDAJIOB KOJIOHKH (m~ =m — 1).

Takum 06Gpa3oM, NpH NPOH3BOJLHOM COCTaBe BO3JAEHCTBYIOILETO PacTBO-
Pa BO3MOXHBI CJIEAYIOUIHe CJydau:

1) BuimosHeHnue moJjiocTell He HMeeT Mecra, T. €, 2=m + 1,

a) BoagpeiictByromui pacTBop HackhILIeH. Torna m-=m,;
z=m-+1.

6) DBosgeiictByrolisit pacTBOp mepechilleH. Torla m =m — 1;
z=m, '

2) B koJOHKe HMeeT MecTO BBIITOJHEHHe ToJoCTel, T. €. 2= m + 2.
a) BospeiictBylomuit  pacrtBop  HepmoceimieH. Torma mm=m,;

z=m- 2.
6) Bosgeiicteylomuii pactBop mnepechiieH, Torma m =m —1;
z2=+1.

Hns obwuocth Mbt 6ydeM B JajbHeHllleM NOPHHMMAaTh, 4TO HCXOAHast
NOpOAa COAEPIKHT IOJIOCTH, KOTOpble MOTYT IPH METAaCOMAaTO3e BBINOJHATLCS
MuHepaaamu. Ilpuy npakTHYECKOil HeCXKHMaeMOCTH MHHEPAJIOB _TOJBKO B 3TOM
ciyyae ColiepKaHHe KaXkKAOTO W3 MHHEpaJoB B HCXOAHOH MNOpOJe MOXKer
€ *Tb He3aBHCHMBbIM NapaMeTrpoM. IIpn OTCYTCTBHH mnojiocTed M JAONYILEHHH

{OTOpOH CXKHMaeMOCTH MHHepaJiOB He3aBHCHMble BapHallMHd B COJAEpIKaHHU
\MHEPaJIOB B HCXONHOH NMOpoje NPHUBEAYT K BapHAaUUAM [aBJAE€HHA B "oif
Targa BMeCTO NO6ABOYHOH 30HBI BBINOJIHEHHS TMOJOCTEH NPH MeTacoMé ., i

PKeT BO3HHKHYTb 30HA YIJIOTHEHHS] MOPOJABI € TOBBILIEHHBIM JaBjeHHEM
& M, HA060POT, 30HA MMOHHXXEHHOTrO JAaBJieHHs, 6e3 H3MEHEHHs MHHepaJoTHue-
..0r0 cocraBa. B ofllleM ciyyae yno6Hee npeinosaraTb HCXOZHYIO MOPOLY
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C TNOJIOCTSIMM, HO TOTAA MNpPH TEPeCHIleHHOM BO3JeHCTBYIOleM pacTBOpe
BHITIOJIHEHHe MoJiocTell HeH3bexkHO, T, e. Cjyuadt 16 ormagaer.

Buinonnenne mosocTefi NPH HeNOCHIIEHHOM BO3AeHCTBYIOLIEM pacTBope,
T. €. ciydalt 2a, o6paTHHI cayyao 16, BO3MOXKeH TOJNBLKO NpPH YCJIOBHH, 4TO
pPacTBOpbl, NEPBOHAYAJBHO HEIOCHILIEHHbIE, TIOJ, XHMHYECKHM BO3/eHCTBHEM
3aMelllaeMblX MHHEpPaJIOB CTAHOBATCH IepPechIlleHHBIMH H CIIOCOGHBIMH Oca-
XKAaTb MHHEPAJBl B MOJOCTAX HCXOAHOH mopoibl. B 3ToM ciyyae «xmMuye-
CKOTO B3aHMOIEHCTBHSI KOMIIOHEHTOB» BIE€peAd (POHTA METacoMaTHYECKOro
3aMmellleHus1 06pa3yeTcss 30HA € BBIMNOJHEHHBIMH TOJOCTAMH H C MOBHIIEHHBIM
JaBJeHHeM, TOTJa Kak B HCXONHOH Topoie H B 3afHHX 30HAX KOJIOHKH
MMeIOTCA MOJIOCTH H, CJIEJOBaTeJbHO, JaBjeHHe B MHHEpajaX PaBHO AaBie-
HHIO ZKHIKOCTH.

[TosToMy B OTHOIIEHMH CBSI3H MEXAy YHCJIOM MHHEPaJOB H YHCJIOM 30H
clleflyeT pasjiHYaTh BCEro JBa CJydyas BMEeCTO PAaCCMOTPEHHbBIX: YeTHIpeX:

1) XuMuueckoe B3aMMOJEHCTBHEe KOMIIOHEHTOB OTCYTCTBYeT HJIH, €CJH H
HMeeTcs, TO He TPHBOANT K 06pa30BaHHIO NepechilleHHBEIX PacTBOpOB. B atoM
cJaydyae YHCJO 30H, NMPH MPOH3BOJLHOM COCTaBe BO3AeHCTBYIOIIEro pacrBopa,
Ha eQMHHIY TIPeBOCXOJAHT O6lllee YHCJO MHHepaloOB KOJOHKH (2=m + 1).

2) XuMHYeCKOe B3aHMOIEHCTBHE KOMIIOHEHTOB TIPH 3aMelleHHH NPHBOIMT
K TIlepechIleHHI0 PAcTBOPOB ¢ OGPa30oBaHUEM 30HBI NMOBBIHIEHHOTO J{aBJIEHHS.
B atoM cayyae uuC/IO 30H B KOJIOHKe Ha JBa IPeBOCXOLUT OOllee HHCIO
MHHepajioB B Hefl (z=m+2).

CBf3p MeXJy YHCJIOM MHHEpAaJIOB M 30H IONYueHa B MPEANOJIOKESHHH,
YTO KOHUEHTPAIMH KOMIIOHEHTOB B BO3JeHCTBYIOLIEM pacTBOpe H comepKa-
HHUSl MHHEDaJIOB B HCXOAHOH MOPOAE MPOH3BOJLHH, T. € B TPEAIONOKEHHH
MaKCHMAaJbHOTO YHCJa creneHeill cBo6oia, Ho MakcHMaJsibHOe UHCJIO cTeleHeil
cBoGOM, MpH JAaHHOM YHCJAE KOMIIOHEHTOB, B CHJIy COOTHOLIeHHS n =k -+
+ 2 -— 1, COOTBETCTBYeT MAKCHMAaJbHOMY 4YHCIy 30H. ITosromy mosyuyeHHHI
IBY3HAUHBLIH Pe3yJibTaT MOXeT OBITh BHIDAXKEH TaK:

Zmax =m +1,54+0,5,

T. €. MaKCHMaJIbHOe YHCJIO 30H B KOJIOHKE IPEBOCXONHT Ha OAWH MJIM Ha ABa
HHCJIO MHHEpPAJOB KOJIOHKH, DTy (OPMYJy MOKHO IPHMEHfTh JUIA ONpene-
JIeHHI MaKCHMAJIbHOFO YHC/ia 30H B KOJIOHKe C JaHHBIM YHCJIOM MHHEDaJoB.
®dopmyna n =k + z2— 1 nonyvyena HamH Ge3 KaKHX-1HOO OrpaHHYHTEJb-
HBIX Mpelnoyoxenuii. Ee MOXHO TPUMEHNATL IJIs1 ONpEeAesieHMs] YHC/IA CTe-
neHeit cBoGox B M0G0 KOJIOHKE, JUJIST KOTOPOH H3BECTHO YHCJIO KOMIIOHEHTOB
H 4HCcJ0 30H. HauGosplllee uncno crerneHell cBOGON HMeeT KOJOHKA ¢ MaKCH-
MaJIbHBIM YHCJIOM 30H. ECJTH XUMHuecKoe B3aHMOAEHCTBHE KOMIIOHEHTOB B pac-
TBOPE OTCYTCTBYET WM He IPUBOAUT K 06pa30BaHHIO [IepeChIllleHHBIX PacTBOPOB,
T0 MaKCHMaJbHOe YHCJIO CTeneHeH CBOGOL B KOJOHKE Mmar = R + Zmaxr —1 =
= k- m — paBHO YHC]Y KOMIIOHEHTOB ILIIOC YHCJIO MHHepaJoB. B atom ciy-
Yae HEIABHCHMYIO BEJIHUHHY MOMKET MMeTh KOHHEHTpalHUs KaXKI0TO H3 KOMIIO-
HEHTOB B BO3AEHCTBYIOLIEM PacTBOpe, a KaxKAbll H3 MHHEpasoB MOXKeT HMeTh
He3aBHCHMOe conepXXaHue (B HCXOAHOHN mopoje), JHGO He3aBHCHMYIO BeJH-
9YHHY HPOH3BENECHHS pacTBOPUMOCTH. ECJH Ke NMpH 3aMellieHHH HMeEET MeCTo
XHMHYeCKOe B3aHMojeficTBHe KOMIIOHEHTOB C OOpa3oBaHHEM NepechillleHHbIX
pacTBOPOB H BO3SHHKHOBEHHEM NOTOJHHTENbHON 30HBI BEHIMONHEHHS MoJocTel
(BTOpO#t Cniyuail), To MaKCHMaJbHOE YHCJIO CTeleHell CBOGOA Bo3pacTaeT Ha
endHuny: n=~Fk -+ m - 1. JonoJHHTENbHbBIM He3aBHCHMBIM IapaMeTpPOM B
3TOM CJlydae SIBJISIeTCSl CTEMeHb MepeCHIIeHHOCTH pacTBOpa, BO3HHKalolledl Ha
(poHe 3aMellleHHA MOJ BO3AeHCTBHEM 3aMellaeMHIX MHUHePaJOB NOPOILL.
Crenyer HamoMHHTb, YTO B CHJIy HaJHYHS TEPMOAHHAMHYECKOH CBfi3H
MeXIy TapaMeTpaMH, 3aJaHpe COJeplKaHHs Kakoro-iHO60 MHHepajia B IOpo-
Jle BHOCHT TaKXe ONpele]IeHHYI0O BeJIHYHHY MpPOH3BeNEeHHS PacTBOPAMOCTH
KOMIIOHEHTOB 3TOro MHuHepasa. HaoGopoT, 3apmaHue KOHLEHTPallHH KOMIIO-
HeHTa B PacTBoOpe, IpH OLHOBpEMeHHOM 3aJaHHH B HOCTATOYHOM KOJIHYECTB®
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NnapaMeTpoB JUIsi OCTAJbHBIX KOMIIOHEHTOB, ONpeeNsieT COAEpIKaHHE TOro
HJIH HHOrO MHHepasia B HOpoOZe.

B kauecrBe mnpHMepa TIpHMeHEHHS MOJYYeHHBIX (OPMYJ pacCMOTPHM
KOJIOHKH, CJIOJKeHHble OJNHOKOMIIOHEHTHHIMH MHHEpajJlaMd M BbiBeJeHHble B
npexpinyiieft cratbe (6).

A. Xumuueckoe B3auMoAeHcTBHe KOMIIOHEHTOB B PacTBOpPE OTCYTCTBYET HJIH
He MPHBOAUT K NEPECHILIEHHIO PACTBOPOB (Zmar == m + 1).

1)=>F|IF4+ QK|+ AA+B— .

3necy k=m=4; 2=5 n=k4+2—1=8, Zpax=m+1=5==z,

HesaBucuMyio BeJIHUHHY MOI'YT HMeTh KOHIEHTPAIMH KaXKIOrO0 H3 YeThi-
pex KOMIIOHEHTOB B BO3JAeHCTBYyIOLIeM pacTBOPe, COASPXKAHHUS MHHEPaJIOB
A u B B ucxoano#t mopofe, pacTBOpHMOCTH MHHepanoB F u G,

2)—>F|F+AF+G+AlA+B—

Sgecy E=m=4; z=4;, n=kR+2—1=7, Znax=5>2z..

He3aBuCHMYIO BeJHYHHY 34€Ch MOTYT HMETb KOHIEHTPAlMH BCEX UYeThl-
pexX KOMIOHEHTOB B HCXOJHOM pacTBoOpe, pacTBOPHMOCTH MHHepanoB F u G,
comepXaHHe ONHOTO U3 MHHepasnoB, A ujau B, B nepsoii (nepensei) 3soHe.
ConepaHue BTOPOrO MHHepaja M AaBJjieHHe B 3TOH NepBOH 30HE 3aBHCAT
OT Apyrux napamerpoB. Ilpu NaHHOM uYHC]Ie MHHEPaJOB MOJNHAs KOJOHKA
cofepxkajia Gbl HAa OLHY 30HY 6oJjibllle, HMEHHO:

~~F|F+AIF+G+ A|A+B(+F+G)|A+B+H—.

3necb n=%k+2z—1=4-+5—1=8. Hesapucumyio BenmyuHy MOTYT
HMeTb KaK KOHIEHTPALHH KOMIOHEHTOB B BO3JEHCTBYIOLIEM pacTBOpe H
pPacTBOPHUMOCTH Oca)KaaeMbX MuHepatioB F u G, Tak n colepKaHus OGOHX
MHHepasoB A u B B HCXOAHOH IOpOZe.

B. B KojioHKE HMeeT MeCTo CYLIeCTBEHHOe XHMHYECKOe B3aHMOAEACTBHE
KOMIIOHEHTOB B pacTBOpe, MNpHBOJsllee K 0O6pPAa30BaHHIO  MepechllieHHBIX
PacTBOPOB H BhIMOJIHEHHIO TIOJIOCTEH (Zmax = M + 2).

3) »K|Q+KIQ+R|A(+Q+R)IA+ K-

3nece k=m=3. n=k+2z2—1=7; Znax=m+2=5=z.

He3aBuCHMBIMH YCJIOBHSIMH SIBJISIIOTCSI KOHLUEHTPALHH KOMIOHEHTOB BO
BTEKAIOIlleM pacTBOpe, COAePXKaHHs MHHepanoB A u B B ucxomHoit mopone
H CTeleHb MepechIllieHHs pacTBopa KoMNoHeHTOB A Ha ¢poHTe 3aMelleHHs
MuHepana B,

PaccmartpuBaeMoe HHKe 0o6pasoBaHHe PpeaKUHOHHBIX MHHEPAJioB TOXKe,
pasyMeercs, TpEACTABAsSET CJIydyall XHMHYECKOTO B3aHMOJEHCTBHS KOMIO-
HEHTOB.

KPUCTANNNHUIALHOHHOE JABJEHHE MHOIOKOMNOHEHTHBIX MHUHEPAJIOB

BospMeM CHCTEMY ¢ OZHHMH  BIIOJIHE  {IOJABMJKHBIMH  KOMIIOHEHTAMH
a, 8, ... k, ¢ baxkropamu paBHOoBecua I, V, pa.,...ps XaparkTepHCTHYECKOH
GOYHKIMeH Takoi CHCTeMbl OyHeT H30TepMO-H30XOPHUECKHH mnoTeHUHuan £,
npuuem (3, crp. 42):

dF, = — SdT — pdV — anidp-i.

Orciopa noJgyqaem:
op on; |
o, = 5y T

¥ npu nocrosHHnx T H V:



B mpunoxeHuw K OTHeJbHOMY MHHepasly B 3TOH (opMyse p o6o3Hadaer
LKaBJICHHE MHUHepaja (<«KpPUCTAJ/VIH3alMOHHOE JaBJieHHe»), [ — COAEpIKaHHe
OaHHOI'O KOMIIOHEHTa B eJHHHIy oGbeMa MHHepasia, M, — XHMHUYeCKHH NOTeH-
LHaJ NaHHOrO KOMIOHEHTa B pacTBope W MuHepasie. CyMMHpOBaHHe ZOJIXKHO
6bITL paCmpOCTpPaHEHO Ha BCe KOMIIOHEHTH MHuHepasa. [IpmHuMasi, 4To MHHe-
pajibl NMpaKTHYeCKH He CXHMaeMbl H TMOTOMY [ He 3aBHCHT OT P H i, MBI
MOXKEM HHTErpHpoOBaThb 3TO YpaBHEHHeE:

pr—pi= 2 ip— Dl
a,..k a...k

Moacrasasem p;=p}+ RTlna; = p! + RTUnfiCi, rhe a;— akTus-
HOCTb KOMIOHEHTAlB DPacTBOPE, fi — K03 PHUIHEHT aKTHBHOCTH KOMIOHEH-
Ta i, pf — 4aCTh XMMHYECKOrO NOTEHUHANa pi, 3aBUCALIAS OT TEMIEPaTyphl
i XaBJEeHHs PacTBOPa, HO He OT ero konueHTpauud. [lockosbky xaBJe-
HHE IIOPOBOrO PacTBOPa H €ro TeMnepaTypy Mbl NPHHHMaeM NOCTOSH-

HBIMH (MO KpafiHEH Mepe A KaxIOi NaHHOH 30HHI), g B JaHHOM cay-
yae IOCTOAHHO; R — rasoBasg mOCTOSIHHas.
[Moayuum:

p—p” =RT(Zilna,! — Z ilnal’ ) =RTln1—(—]—

?
a..k a..k KH

wan Ap = RTAInK, rae K — npousBeneHde pacTBOPHMOCTH MHHepasa
(koHCTaHTa 3aKOHA NEHCTBYIOIIMX Macc):

K=ad)....ak

3nech GYKBH B HHXKHEM HWHIAEKCe AAOT OGO3HaYeHHS KOMIOHEHTOB.
B o6o3sHauyeHnnu creneHu (BepXHHHl MHIEKC) Te ke OGYKBH IpeACTaBJAIOT
CONEepKAaHAA KOMIOHEHTOB B enMHHIE oGbemMa MHHepasoB. B mepsom

NPHOIMAKEHHH aKTHBHOCTH MOTyT OHTh 3aMEHEHbl KOHLUEHTPAlHSIMH KOM-
NOHEHTOB;

K=C;C)...Ch (1)

Kpnc'rammaauuonﬂoe AaBJECHHUE MHHEpaJa M B 3aBHCHMOCTH OT nepe-~
MEIIeHNs PacTBOPA BHIpaXKaeTCs TaK:

pM—pM=RTIn%, (2)

rae K7 — npounsseaenue PaCTBOPDMMOCTH AJA MHHEpPAJa, HaXOAALIErocs
NOoJ JaBJeHHEM PacTBOpa («KOHLEHTPAIHa HaCBLII[EHHA»).
/Ecnu B pacTBOpe, HACHILIEHHOM B OTHOLIGHHM HNAHHOTO MuHepana M,
YBeJIMYNTh KOHUEHTPAUHH BCEX KOMIOHEHTOB MHHEpAJa MNPONOPIUOHANb-
.“H0 B I] pas, To nNpoH3BeAeHHE PaCTBOPHMOCTH K, OYEBHIHO, BO3pacTaer

b+ ... 4k
B /1°t"* -~ ** pa3 BoapacTaHHe KDHCTAaANM3AaLHOHHOTO NaBJEHHA TPH
aToM 6yjner paBHO:

Py—Py= RTIn [To+b+...+k — RTPM InIl (3

Ecau a,...% BrpaxeHH B BECOBBHIX KOJHYECTBaxX (Ha eAWHHIY oObeMa
_MHHepaJa), T0 p, =a-+ b+ ... + k npencraBaser yJAeJbHHI BeC MHHe-
pasa M. Ilpn onuHakoOBOM yIeJbHOM BeCe HanGOJblIee KPHCTAIIH3aLHOH-

HOE JaBJeHHE HMEET MHMHEpAJ, I/ KOTOPOro CTemeHb NepecHiueHus [/
pacTBOpPa Han6oJbLIAs.
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JUATPAMMBI KOHUEHTPALHA

Stu auHarpaMMbl COGCTBEHHO SIBJAIOTCH OCBIKHOBEHHBIMH JHarpaMMaMH
CBSI3M MEXKJy XHMHUYECKHM M (hasOBBIM COCTABOM («COCTaB-NapareHesuc»).
Ho B oT/iM4He OT TPEYroJbHHIX HMarpaMM 3/ecCb B Hayaje KOODAHHAT MoMe-
LlaeTcs TOYKa 4HCTOro pacteopHurenss — H,0, a no a6cumcce H OpAHHATe
oTKJIa[bBaloTcsa oTHowenusa a/H.O u 6/H,0, T. e. KonHYeCTBa KOMNOHEHTOB
a ¥ 6 Ha onpelleJieHHOe KONHYecTBO KommoHeHTa Hy0, u4TO M mpeAacraBisier
koHieHTpalun KomioHenToB C, u Cp. Ilpu Takom H306paxKeHHH COCTaB
vEHepana A, CIIOXKEHHOTO OJHHM KOMIIOHEHTOM @, H300pasurcsi GECKOHeuHo
yAaJieHHOl TOUKO# aGCLHMCChl, a COCTaB B — GeCKOHeYHO yNasIeHHOH TOUKOH
opauHatbl. CJIOXCHBIA cOCTaB, HanpuMep, MHHepaia A.B (cozepxaluero nse
yaCcTH @ Ha OIHY YacTh 6), Toxe H300pasuTcd GECKOHEeHYHO yHaJleHHO# TOu-
Kol AMarpaMMBl, TpHUEM BCe KOHHOAbI MuHepana AqB, T. e. JMHMH, COeIH-
ysiiomue cocraB AB ¢ COCTaBaMHM HachIlIEHHBIX HM PacTBOPOB, TIPENCTABJSA-
joT napajuiesibHble JIHHHHM, HaKJIOHeHHble K OCH aOCLMCC TMOA YIVIOM, TaHreHC
koroporo paBeH !/. CIVIOIHBIMH JIMHHAMM Ha ¢UT. 1 AaHbl rpaHuub ¢aso-
BbiX IOJI€Hl B YCJOBHSAX HaBJIeHHsl, PaBHOTO JaBJIeHHIO IOPOBOIO pacTBOpaA.
B3anMoCBSI3b KOHIEHTPalHii KOMIIOHEHTOB B PAaCTBOpE, HACHILIEHHOM B OTHO-
LjeHHH OJIHOTO H3 MHHEpaJOB, [ aeTCsl KOHCTAaHTOH NPOH3BEJCHHSA DPaCTBODH-
moctd K atoro muuepana. Jlnsi pacTBOPOB, HacHILEHHBIX B OTHOLIEHHH A,
310 G6ymer npsaMas JuHHs (C,= K1), 1A pacTBOPOB, HaCHILUEHHbIX MilHe-
panom AyB, 310 Gyner runepGoa (CiCs = K;), a nnsi pacTBOPOB, Hachl-
meHHbX B, 310 Gymer npsiMass Cp = Ks.

Ecny naBieHHe Ha MHHepaJbl Bbllle, YeM Ha MOPOBLI pacTBoOp, TO o6pa-
3yioTcsa TiepechillieHHbie pacTBophl. B ¢dasosoM mnone A,B -+ )K pacrBophl
MOryT GLITb IepechllleHbl TOJbKO OlI-
HuM MudepajioM ApB, Tak Kak B pe- &
3yJbTaTe OCaXK[IeHHSI 3TOMO MHHepaja  p--—=—=--- = YA
TOYKa COCTaBa pacTBOpa cMelHaercs /
napajjieJibHo KOHHOJaM 3TOrO MHHeEpa- Y P e
Ja u B KOHIe KOHIIOB [Momagaer Ha | K| M
JIMHHIO pacTBOPa, HACHILIEHHOro A,B. /N \
CooTBercTBeHHO Ha noaax B --)K u 3/ =,
A +- JK pacTBOpBI NEPECHILIEHE! TOMLKO 4 N S
omHUM MuHepanoM, B win A. B Tpex- by % b
¢dasoBbix moassx B4 AB-+ K wu ' g,
A 4 AB + J)K pactBopsi MOTryT OHITb ‘y D e
TiepechllleHbt IBYMs MHHEPAJIaMH OJHO- /s P A d
BPEMEHHO, TpUYeM B 3aBHCHMOCTH OT =
COCTaBa  TepecHlllleHHOro  pacrBopa ! %3
KpUCTAJ/IIU3a0HOIIHOE NaBJeHHE JBYX  o¢nr, 1. JwarpaMMa KOHLEHTpALHMil CHCTe-
TIepechIINAIOLIMX er0 MHHEPAJOB MOXKET  Mul HyO —a — b ¢ munepanamu A, A, B,
6biTh pasauuno. Ha d¢ur. 1| a3t aBe E(;)gg‘lﬁ ;:a&:g;;r:ﬂ é)a;rzoga,nﬂeﬁgzlmez—
Tpex(asopble 06.1acTH pasfieNieH ] Kax- CTaJlJlHSaIIH%HHOG naBneane ’BpB Hemxgm-
Jas Ha JBe 4YaCTH NYHKTHPHBIMU we, uem A4B.

JydaMH, HCXONALWHMH M3 ToukH H,0 ’

H TPOXOJSIIMMH Yepe3 TOYKH pacTBO-

POB, HacCHIIIEHHBIX B OTHOIUEHHH ABYX MHHEPAJIOB OLHOBpeMeHHO. B ciyuae
PaBHEIX YAeJbHBIX BECOB MHHEPAJIOB 5TH JHHHH GYLYT TIPEACTABJATH COCTa-
Bbl PacTBOPOB C PaBHBIM KPHCTAJJIH3aLHOHHEIM [aBJeHHeM JBYX MHHepa-
JOB. JlefiCTBUTENIbHO, MOJA KAXKJIOH TOYKH paccMaTpuBaeMoH ITyHKTHPHOMH
npsMOH KOHLEHTpalHH OOOHX KOMIIOHEHTOB B OJHHAKOBOE YHCJO pa3 Impe-
BHIIAIOT KOHUEHTPAUHMH HX B pacTBOpe, HaCHIIEHHOM OGOMMH MHHepaJaMH
(npu par= px), a NOTOMY COIMIaCHO ypaBHEeHHIO [3], KPHCTAANH3alHOHHOE
IaBjleHHe WX AOMXKHO ObiTh paBHO, i pacTBOPOB, COCTaBHl KOTOPHIX He
JIeXaT Ha paccCMaTpHBaeMbIX TIPAMBIX, KPUCTaJ/UIH3allHOHHOE KaBJIEHHE OXHO-
Fr0 M3 MHHEPaJoB HOJKHO GbiTh Gosblie, Tak, IS NepecHILEHHOTO PacTBO-
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Pa TOYKH 1 KPHCTA/VIM3AIlHOHHOE JaBleHHe MuHepasa B [HOJXKHO OLITh
Gosbllle, ueM nasi ApB (Tak Kak CTeleHb MepecHILEHHsi PacTBOpa MHHepa-
JomM B, nsoGpaxkaeMasi OTHOUIeHHeM oTpe3ka | — H,O k orpesky 3 — H,0,
GoJibille, yeM CTelleHb NepeChILlleHHsI B OTHOWeHHH A,B, H306paxiaeMas OTHO-
weHuem orpeska 1 — H,O k ortpesky 2 — H,0). Tlostomy, TpH YCIOBHH
NOCTENEeHHO NMOHMMKAIOIIEroCs NaBNeHHs INOPOJIbI, H3 IEPechILIEHHOTO pact-
BOpa / HauHeT BHIIEJATBCH CHavalJla OJMH MHHEpaJ B M ToJbKO mocie uame-
HeHHsl COCTaBa PacTBOpa A0 TOYKH 4, Jiexalllelf Ha IPAMO#l paBHOTO KpUCTAJ-
JIN3ALHOHHOIO NaBJeHHs, MuHepansl B u Ap,B craHyr oca)kjaaTbcsi COBMeCT-
HO. Jlsisl mepechillleHHbIX PacTBOPOB, COCTABhl KOTOPBIX JieXKaT mpaBee MyHK-
THpHOH JiHHMH 4 — Hy0, KpHCTalH3alHOHHOE [IaBjeHHe MuHepana A.B
Bbllle, yeM MuHepajia B. Ecin ynenbHble Beca MuHEPAJOB Pas3NHUHBL, TO
JIMHHHY PaBHBIX KPHCTAJJIH3AIHOHHBIX AaBjeHHH He GYAYT TOYHO COBIAmgaTh
C JIyYaMH, TIDOBEIEHHEIMH yepe3 TPeXx(a3oBble TOUKH, HO COXPAHST ApYrHe
OTM€YeHHble MX CBOHCTBA. DTH JIMHUH MOTYT GHITh TIOCTPOEHH Ha OCHOBAHMH
ypaBHeHHS 3], ¢ yueTOM YAeNbHBIX BECOB MHHEPAJIOB,

Ho cux mop Mbi paccMaTpHBaNH ClAydaH, KOIZa NPOU3BENEHHE pacTBO-
PHUMOCTH MOKeT ObITb MOJYYeHO H3 KOHCTaHThl PaCTBOPHUMOCTH IMPOCTOf MOJ-
CTaHOBKOH KOHIEHTpPALHUH BMECTO akTHBHOCTeH KOMIIOHEHTOB. B ciiyuae xumu-
YeCKOTO B3aUMOAEHCTBHA KOMIOHEHTOB B pAacTBOpPE TaKasi MOACTAHOBKA
MOXeT OKa3aThCsl HEJONYCTHMOH, TaK Kak MAeHCTBHTeJbHOE TIPOH3BeleHUe
pacTBOPHMOCTH MHHEPaJa B 3TOM CJydae MOXET BKJIOYAaTb KOHUEHTPalHu
KOMIIOHEHTOB, OTCYTCTBYIOLIMX B CaMOM MHHepaJse, a KOHLUEHTPalHH APYTHX
KOMIIOHEHTOB MOTYT BOHTH B TIpOH3BeJeHHe PaCTBOPHMOCTH C I10Ka3aTessiMH
CTENEeHH, He OTBEYAIOIIMMH HX CONEDXKAHHIO B MHHepaje.

Kaxnomy naHHOMY AaBJICHHIO Ha MHHepaJ COOTBETCTBYET OTpefelleHHas
BeJHYNHa MpPOM3BeACHHsT pacTBOPHUMOCTH. Tak kKak Ajd JiloGoro aabJieHHS
5TO NpOH3BEAEHHE DACTBOPHMOCTH BBIpAyKaeTcs uepe3 KOHLEHTPALMH KOMIIO-
HEHTOB ONHHM H TeM e o6Gpa3om (dopmyna ‘1), To Ha c¢wur. 1 Jnerko
NOCTPOUTDb JIHHUM COCTABOB TI€peCcHILIeHHbIX PACTBOPOB, PABHOBECHBIX B OTHO-
IIIeHHH MHHEepaJoB, HAXOASAIIMXCA MOA JNaHHBIM JaBjieHHeM, GoJiee BBICOKHM,
YeM JgaBJjieHHe TIOPOBOTO PacTBopa., IT0 GYAYT JIMHHH, TapasijiesbHbe JIHHH-
SIM HacCbIUIeHHBIX pacTBopoB. Ha ¢dur. 1 nokasana ogHa Takasi JIMHHSI COCTa-
BOB MepeCHIIIeHHEIX PacTBOPOB, MPOXOoAsfAlias uyepe3 TOUKy / M OTBevawias
HEeKOTOPOMY HAABJIEHHUIO pum > Pik-

O MEPEMEHHOCTH COCTABA MHHEPAJIOB

Kak 6bl10 mokaszaHo B jgpyrom Mecre (7), B HHPUIbTpALMOHHOH MeTa-
COMAaTHYeCKO# KOJIOHKe, B OTJIHuMe OT AH(GY3HOHHOH, MepeMeHHOCTb COCTa-
Ba MHHEDAJIOB Pe3KO CYKAaeTcs H BO MHOTHX CJIyYasix OHH JOJIKHBl BeCTH
ce6s KaK MHHepaJbl TIOCTOSSHHOIO COCTaBa. JTO CBA3aHO € TeM, YTO B HH-
($OUILTPAIHOHHON KOJIOHKE KOHLEHTPAlMH KOMIIOHEHTOB Ha FpaHHLUAaX 30H
HW3MeHsoTC 00653aTeJIBHO CKAuykooOpasHO, a He MOCTeNeHHO, Kak B Iuddy-
3HOHHOI KoJioHKe. CKauoKk KOHIEHTPAaIHi Ha KOHTaKTeé MOXET TIpPHBeCTH
faxke K TIONHOMY MCUE3HOBEHHIO H3 HHOHJIBTPALHOHHOH KOJOHKH  TaKHX
MHHepaJioB, KoTopble B AudysnoHHO#l KONOHKe Hen3bexxHO 006pa3oBaHCh
6El Kak TPORYKT Aud(PYy3NOHHOTO B3aMMOAEeRCTBHSI APYTHX 30H. B HH(pHIb-
TPAllHOHHOH KOJIOHKe, CJI€OBaTeNIbHO, B cCJyuae MpeKpalleHHs TeuyeHHs
pacTreBopa, MHHEPaJbl JBYX COCeIHHX 30H MOTYT OBITh CIOCOGHHI pearHpoOBaTh
Mexay co6oil mocpencrsoM aubdysmuu. OrpaHnueHHe IepDeMeHHOCTH CocTa-
Ba MHHepajioB B HHGHUIBTPALHOHHON KOJOHKE JaeT HaM BO3MOXHOCTBH B STOH
pabore mnpeHeGpeub H3MEeHEHHEM COCTABa MHHEPAJOB HAa TMPOTSXKEHHH 30H,
T. €. pacCMaTpHBAThb HX KaK MHHepaJel [OCTOSHHOTO cocraBa. THIH KOJIO-
HOK JJIS MHMHEpajioB NMepeMeHHOro COCTaBa NOJIKHEI ObITb T€ K€, UTO H AJd
MHHEPaJIOB TOCTOSIHHOTO OOCTAaBa, €CJIM He CYHTAThb BO3MOXKHOCTH HEKOTOpO-
ro H3MEHEHHfl COCTaBa M B CBSI3H C 3THM KOJHYECTBEHHOTO COOTHOIUEHHS
MHHEPaJOB Ha MPOTSIKEHHH 30HHL. BO3MOXHEI Ciy4al, KOTAa MHHepasbHBbIi
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S/l C HENpEpHIBHOH CMECHMOCTBIO B YCJOBHAX MHQH/IBTPALMH HacT B COCEL-
HUX 30Hax ABa MHHepaja pasHoro cocrasa (7).

B kauecTBe NpHMepa MOXHO TMPHBECTH pas3jMiHe B 3TOM OTHOLISHHH
mexay AadQY3HOHHBIMH (GHMETAacOMaTHUECKHMH) H HH(QHILTPAUHOHHBIMH
ckapHamu. Jaa nud Y3HOHHBIX CKAPHOBHIX 30H THIHYHO IOCTENIEHHOe H3Me-
HeHMe COCTAaBOB THPOKCEHA W TpaHata oOT aJlOMOCHJIMKAaTOBOH TOpOABl K
H3BEeCTHSKY, HMEHHO OT AMOICHAA H rpoccyispa A0 refieHOepruta U aHapa-
HTa, XOTS, KOHEYHO, He B KaXKJOM MeCTOPOXJeHHH 06a 3TH Dsia TPeAcTas-
JeHbl NoMHOCThIO. Jlns HHQHUABTPALHMOHHBIX CKApHOB, HMMEHHO CKapHOBBIX
TPYy6 B H3BECTHAKAX M TPELIHHHO-XKMJIbHBIX CKADHOB B  aJIIOMOCHIHKATOBBIX
nopojax, THIOHYEH MOCTOSIHHBIA COCTaB NMHPOKCEHa M IpaHaTa He TOJIBKO 110
NPOCTHPAHHIO, HO M [Ia[IEHHI0 CKapHOBBbIX TeJ. Korma B Heckonbko Gosee
MO3JHIOI0 CTAJHIO NPOHCXOAHT 3aMelleHHe TePBOHaYaJbHBIX CKApHOB HH-
(HABTPALHIOHHBIM AHAPAJHTOM, TO TJIMHO3EMHCTbie TpaHaThl 3aMeIlaloTcs
anapaauToM Oe3 06pa3oBaHHMsl Pa3sHOCTEH rpaHaTa NPOMEXKYTOYHOTO COCTABa.

TUHINbBl HHOHWJIBTPALLHOHHBIX METACOMATHYECKHX KOJIOHOK
NMPH NOCTOSIHHBIX T, V, 9i H NMPH OTCYTCTBUH XHMHYECKOTO
B3AUMOIENCTBUA KOMIIOHEHTOB B PACTBOPE

1) Boinoanense mycror

Kag 6bli0 1OKasaHO AJis cayyasi OJHOKOMIOHEHTHbIX MHHepasnoB (6),
[pH BCTPede MOJIOCTH NePeCHINeHHHM PacTBOPOM IPOH3OHAET OCaXKJeHHe U3
pacTBopa BceX TeX MHUHepaJioB, KOTOPHIe €ro MepechillaloT, NpHIeM IpH TIpo.
H3BOJILHOM COCTaBe pacTBopa o0pasyeTcs HeCKOJIBKO 30H C YMeHbUIAIOLHM-
€Sl UHCJIOM MHHepasoB, BIJIOTb A0 CaMoi 3afiHedl MOHOMHHeDaJbHOH 30HHI,
HanpHMep:

—F|{F+G|F+G+H|—.

IaBneHne B KaXHnoHl mocienyiomed 30He BO3paCTaeT H CTAHOBHTCS HaH-
60JIbIINM B MOHOMMHEPAJBLHOH 30He,

G
b
H
H,0 H,0
¢ur. 2. AnarpaMma KOHUeEHTpalUHH ¢ur. 3. JluarpaMMma KOHUEHTpPaUHH
A CAyuas BbINONHEHHA MNOJAOCTH, 'AAA CAy4Yas PacTBOPEHHS MOPOJHI,
¢ o6pasoBaHHeM KOJOHkH —s (11) CloXeHHoH MuHepanoM AB, ¢ o6pa-
F/(ly F+ FG/(l) > uan xo- 3oBaHueM konaoHku —s (III) JK1 (1)
AoHkH —> (2) FG i (1) JK —. H+A|(D)AB —» M KOROHKi:

@)X |() AB—
N o
3to cnipaBedJINBO H JJidd Cjayvyas oépasosaxmﬂ CO€QHHEHHH, Halpumep,
IpR IBYX pPacCTBOPCHHbLIX KOMIIOHEHTaX BO3MOXKHbI KOJOHKH THIIA:

— () F|(I) F + FG | (1) K — | — FG | FG + F,G | JK—.

H3MeHeHHe KOHIEHTPAlMM pPacTsopa B N€PBOM M3 3THX CJydYaeB IOKa-
3ano ma ¢ur. 2. B 3ome III pactBop mepechiueH Munepanamu F u FG, Ho
nepBblit o6janaer Gojiee BBICOKHM J[aBjieHHeM KpPHCTAJIH3allHH H T03TOMY
cjaraeT 3jecb MOHOMHHepaJbHyio 30Hy. B some II | F4- FG | pactsop B
ONMHAKOBOH CTelleHH MepechillieH o60MMH MuHepanaMmM. Tak Kak npH BCrymd-

21



JleHHH pacTBopa B 30HY Il mpoucxonuT pacrBopeHue KommoHeHta g, To Cg
B 3oHe II Brue, yem B 3oHe [II. B monoctn 1 (JK) pactBop HachillleH 0GoH-
MH MuHepanamu. Ecin pacTBOp nepBOHAYANbHO HEPECHILleH TOJBKO OIHHUM
MHHepajsioM FG, TO TONbKO 3TOT MHHEPAJ H CMOXET ocaxiaTbes, ¢ ofpaso-
BaHHeM YNpOLILEHHOH KOJOHKH: — FG | JK — (¢ur. 2). PacnpocTpaHeHHne cka-
3aHHOrO Ha CJyyal JI060ro YHcaa KOMIOHEHTOB He NpelCTaBisieT 3aTpyl-
HeHHH.

2) PacTBopeHHe M BhllleJauHBaHHe

PacTBOpeHHe mopoabl MOXeET HITH C PasJOXEeHHeM MHHEPAaJNO0B, Hanpu-
mep, — (I | K| K+ A|(I)|AB—, unu 6Ge3 pasnomenus (— (2)
| (1) | AB—) (dwur. 3), B 3aBHCHMOCTH OT COCTaBa BO3AEHCTBYIOUIErO pac-
TBopa. Kak nokasaHo Ha auarpaMMe KoHIeHTpauuil ¢ur. 3, mepBhiil ciayuaii
HMeeT MeCTO TOTLa, KOIAa TOYKAa COCTaBa BTOPFAaIOUIErocsi HeIOCHILIEHHOro
pacTBopa JIeXXHT HHMXKe KOHHOAbB MHHepasda AB, mpoBeneHHOl uepes Tpexda-
30ByI0 Touky AB + A -} J)K. B atom ciyvae npu PacTBOPEHHH MHHepaJa AB
TOYKAa COCTaBa PAcTBOpPA, CMellasch napaiie]bHO YKa3aHHOH KOHHOJe, momna-
xaetr B o6aacts XK -+ A, T. e. pacTBOp CTaHOBHTCH IepechIlleHHBIM MHHepa-
aom A, koropuiii M oGpasyer 3mech 0co6yi 3o0HY. Takoe mnepechimeHHe
He MOXKeT MPOH30UTH, eCJM UCXOAHBIH COCTaB PacTBOPA JIEKHT BhILIE yKA3aH-
HOIl KOHHOJIB! H TOTJa NMPOHCXOAHT IIPOCTOe PacTBOPeHHe MHHepada AB (cay-
qaii pacreopa 2 ¢ur. 3).

DTOT pe3yJbTaT HHTEpPECEH NOTOMY, UTO Ha NEPBBLA B3MISAA MOXET MOKa-
3aTbcA, GYATO pacTBOpeHHE COeNMHeHHs1 Ge3 pa3sioXKeHHsI BO3MOXKHO JIHUIb
IIPH OTpeNeJIEHHOM COCTaBe pacTBOpAa, Kak 3To Tpebyercs AJs OJHOBpPEMeH-
HOTO pacCTBOPEHHSI ABYMHHEpaJbHOH 3oubt A + B. B npaBuJBHOCTH Hallero
BHIBOZla MOXHO YAOCTOBEPHTBCSI H IPOCTHIM TIOJCYETOM UYHCJIA CTelleHeH CBO-
Goaml. JefictBuTenbHO, B KoJoHke — JK | AB(+ JK) — ¢ AByMsl 30HaMH H
IBYMsI KOMIIOHEHTAMH HMeeTCsl TpU cTeneHu cBoGoiaw (n==Fk+z—1=3).
HesaBucumywo BeJHUHHY 31eCch MOTYT MMEThb KakK COflepaHue MuHepana AB
B HCXOIHOW MOPOJE, TaK H KOHIEHTPAIHH OGOHX KOMIOHEHTOB B HCXOTHOM
pacreope. Komonka — JK | A + B + )K — Toxe HMeeT TPH CTeleHH CBOGOALI,
HO /Jisl XapaKTePHCTHKH COCTaBa JBYMHHEpAJbHOH HCXOIHOH MOpOABl HeoG-
XOAMMO [BAa He3aBHCHMEIX IlapaMeTpa, TaK YTO B BO3IeHCTBYIOUIEM pacTBOpe
TOJIbKO OAMH KOMIIOHEHT MOXKeT HMeTb He3aBHCHMYIO BeJIHYHHY KOHIEHTpa-
LIHH, T.€. TaKasg KOJOHKA BO3MOXHA TOJLKO MPH ONpeesIeHHON CBA3H MEXAY
KOHIEHDpalHIMH KOMIOHEHTOB B BO3JeHCTBYIOLIEM PacTBOpE.

B kauecTBe npHMEpa MOXHO yKa3aTb, YTO TNPH PACTBOPEHHH HJIH 3aMe-
wenun ponomura (CaCO; MgCO;) B oaHHX CIydasix MOXeT BO3HHKHYTh
MPOMEXYTOYHasi 30HA KajbLMTa, a B APYTHX, HMEHHO NMpPH GoJiee BBICOKOM
KOHIEHTpAlHH MarHWsl B BO3JEHCTBYIOLIEM pacTBOPe, 30HA KaJbLHST MOXET
OTCYTCTBOBATb.

B xosonke — (III))K | (II) K + A | (I)AB — npu nepexosne oT 30Hs! AB
(I) k sone K+ A (II) koHuenTpauuss koMmoHeHTa A He H3MeHseTcs
(cM. ¢ur. 3), a MO3TOMY He MOXKeT H3MEHHTbCS H COoJdepiaHHe KOMIIOHEHTa.
a B mopone (Ha eamHHUy ob6beMma mopoabl). Hampumep, npu oxpapueBaHuH
NOJIOMHTa ¢ 06pa3oBaHHEM KOJIOHKH — KBapll | KBapl -+ Kajxbuut ! mosomur
— conepxanne CaCO; B cpelHelt 30He JOMKHO ObITb PaBHO €ro cojaepxka-
HHIO B JIOJIOMHTE, eCIH TOJIbKO XHMHYeCKoe B3aHMOAeHCTBHe KOMIOHEHTOB B
pacrBope Gyager oTCyTCTBOBaTL (T. e. ecau pactBopumocts CaCO; He 3aBH-
CHT OT KOHUEHTpPallMd B pacTBope KapGoHaTa MarHus).

UsmeHeHHe TOPOMbI, CBOAsILIeeCs K YHOCY U3 Hee HEKOTOPBIX KOMIIOHEH-
TOB, NMPHHSITO Ha3bIBaTh <«BbIlleJaYHBaHHeM» MOPOAH. [IpH BhILIETAaUHBAHHH
BBIHOC Mpeo6JajiaeT Hal NPHUBHOCOM H MOSTOMY 30H NOBBIIIEHHOTO JaB/eHHS
He cosjaerncs, yro oGjeryaer pacCMOTPeHHe 3TOro mnpollecca.

PaccMmorpum 6osiee CIOMKHBIN ciayvyail BbllleJlauHBaHHS, KOrja obpasyert-
csl PSIi MHHEPAJOB C TMOHHKAIOIUHMCS COAEPIKAHHEM ONHOTO H3 KOMIIOHEH-
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ToB. IIpH TNPOH3BOJBHOM COCTaBe BTOPraloIErocss pacTBopa oGpasyerca
MaKCHMaJIbHOE YHCJIO 30H, NPeBOCXOJsIlee Ha €IMHHLY YHCJIO BO3HHKAKOMIUX
MHHepaJsioB, PaccMOTpPHM HampuMep KOJIOHKY:

— (V) K| AV) K + A () JK + AB| () JK + ABy | (1) AuBy—-

K atoMmy canyuaio oTHocamcsi auarpamMmel ¢ur. 4a, 6, B. Ha auanpamme
KoHLieHTpauHuid ¢ur. 4a BuoHO, 4To OT 30HBl | Kk soHe I[II KoHueHTpauus
KOMIIOHEHTa b B NOpPOBOM pacTBOpe NOJKHA YObIBAaTb, a KOHUEHTPALHS KOM-
MOHEHTa @ BO3pacraTb. B OTHOWEHHMH OHarpaMMm CcojepKaHHEe-KOHLEHTPa-
uusi ¢Hur. 46 Mbl JOJKHBI BCIOMHHTb H3JIOXKEHHBlE DaHee ee CBOHCTBA
(6, ctp. 68—69). MmenHo ToukM AHarpaMmbl, 0GO3HAUEHHblE HOMEPOM 30HMLI
€ WHIEKCOM KOMIIOHEHTa, AAIOT COoAepXKaHHe NAaHHOrO KOMIOHEHTA B €IHHH-

o by
14 lV. m 7 7
| Her A\ Ao+ A B\ Ao+ 4, 8,| A, B,

/l

Qe

Pur. 4, a, 6, B. Ciyvaii BblllicIaYHBaHMA NMOPOABI, CAOMEHHOH MHHepaloM ¢ obpaso-
BanueM KOMOHKH: —s (V) JA (V) JK 4+ Aj(I11) JK+AB|(11) JK+A,B. (1) AB, —
<¢yr. 4a—nuarpaMma kouuentpaunit C, — C,, 6 — anarpamMMa coxepwanus a, b —

Konuenrpauua C,, C,; B — nuarpamma s/a — C,.

e 00BbeMa TIOPOJALL JaHHOM 30HLI H €r0 KOHUEHTPAlHI0 B MIOPOBOM pacTBOpe
JAaHHOW 30HEI. JIMHHH, COSAMHSIOIIHECS [Be TaKHe TOYKH MJsi OJHOTO KOMIIO-
HeHTa B ABYX MNOCJEAYIOMHX 30HAX, NOJIKHbBI GBITh TlapasJieNibHbl IS BCex
KOMIIOHeHTOB. Tak Kak TaHTeHC yIyia HaKJIOHAa 3THX JIMHHH K oOCH abciucc,
Ansi cnaydas ¢, =1, paBeH CKOpDOCTH TiepeMellleHHsI COOTBETCTBYIOLIEro
(poHTa 3aMmellleHHs,, TO 3TOT HAKJIOH OT TepedOoBbIX (HPpPOHTOB 3aMELISHHS K
3aIHHM JOJIXKEeH HEeH3MeHHO YMEHbIUATHCS.

Ilockonbky ot 30HH Il K 30He I KOHUEHTpalus KOMIOHEHTa @ B PacCTBO-
pe HOJXKHA MOHUXKATBCH, KaK 3TO BHIAHO H3 ¢HT, 4a, DO/IKHO TIOHHXKATBCH
H CofepXaHHMe STOr0 KOMIOHEHTa, KaK II0KasaHo Ha ¢wur. 46. 1o ecre-
CTBEHHO CJjleflyeT M3 TOro, uro noHmkenune C, MOXKeT NPOH3OHTH TOJBLKO B
pesyabrare ocaxcneHust a. Ho npu samewenun muHepana A.B MuHepasom
A (ua dponra III/IV) n3MeHeHHe KOHUEHTPALHH H COAepXKaHHS KOMIIOHEH-
Ta TPOHCXOMHTb He [OJIKHO, KaK MBI yXKe BHIeJH paHee.

Ha puarpamme ¢ur. 4 B no abcuucce OTKJIaJbIBaeTCA COCTAB MOPOAHl B
BuJie OTHOLIEHHS COMEepPIKaHHi KOMIIOHEHTOB g/a, a 1o opjauHate Cp,
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CpoficTBa JHarpaMMm TaKoro THNa GbLIH NMOAPOGHee pacCMOTPeHb B APY-
rom MecTe (7). Tak kKak Mbl JONYCTHJIH, UTO TIEPEMEHHOCTb COCTaBa MHHe-
pajoB OTCYTCTBYeT, TO JIMHHSl KOHIEHTpaUHH Ha ¢wur. 4B 6Gyner MpeacTaB-
JISITh JIOM@HYIO JIHHHIO, COCTOALIYI0 #3 TOPH3OHTAJBHBIX H BEPTHKAJbHBIX
oTpe3koB. ['OpH3OHTa/nbHble OTPE3KH OTBEYAalOT JBYMHHEpaJbHbIM acColHa-
UMM C IOCTOSIHHOH KOHIeHTpallnell 0G0HX KOMIIOHEHTOB B [IOPOBHIX PAaCTBOPAX.
BepTuKa/ibHbBle JIHHHM MeXKAY HHMH OTBEYAlOT KaXKAasi OJHOMY MHHEpajy
H TIOKa3biBalOT, B KaKHX Tpelesax MOMeT H3MeHATbCs KoHueHTpauuss C
B TIODOBOM pAacTBOpe, PAaBHOBECHOM IO OTHOLUEHHIO K OXHOMY MHHEpay,
COCTaB KOTOPOrO HAalHCaH BHH3Y COOTBETCTBYIOIIeH OTBecHOll auuuu. CKo-

dx
pOCTb —— TPONBHKEHHsI (ppOHTA 3aMelueHus pasHa ©»AC,: Abwu, crenosa-

TesqIbHO (MpH ¢5» = 1 U Aa MaJjioM) paBHaA TaHT'EHCY HAK/JOHA K OCH a6Gcuuce
COOTBETCTBYIOIEH COeNMHHTENbHOH JHHUM Ha nuarpamme g/a — Cb dur. 4B.
IToaToMy ToukH NOCJIEYIOIIMX 30H JOMXKHBI pacrmosiaraThcsi Ha (Hr. 4B mo
Takoi orubalollieli K JIOMaHOI JIMHHH KOHIEHTPALMH, HAKJIOH KOTOPOil OT me-
PeIHHX K THUIOBHIM 30HaM AOJIXKEH HEH3MEHHO YMEHbUIAThCH. DTOMY YCJIOBHIO
H oTBedaer coenunHurenbHass auHHA |—II—III—IV ¢ur. 4B. IIpu 3tom BhIsAC-
HsIeTCSl HeYCTONUYHBOCTb MHHepasna A4B; B yCloBHAX UHOHILTPALMOHHOH KO-
JIOHKH, TaK Kak 3sameiienne AB,— A,B, wumer O6nicTpee, uyeM 3amelle-
Hue A,By — A4B3, T. e. coequnuTeNbHAs JHHUS, Tpoxoasmas yepe3 A;B;, He
6yller yIOBNETBOPATb BLICKA32HHOMY YCJIOBHIO HEHM3MEHHOTO BLINOJIA KHBIHHUS
OT MepegHUX 30H K THIIOBHIM.

Konunentpauus KOMNOHEHTOB B IOPOBHIX PACTBOpPAaX 30HBl ITIOJHOCTBHIO
crpenensieTcss MHHEPAJOTHYECKHM COCTaBOM' 3TOH 30HBI TOJIBKO B TOM CJy-
yae, eCJIH UHCJIO MHHEpANOB B HEH PAaBHO UMUCAY KOMIOHEHTOB, UTO BO3MOXK-
HO TOJIBKO B MCXOXHOH mopoge. B ocTanbHBIX 30HAX KOHIEHTPAIHH KOMIO-
HEHTOB 3aBHCAT TaKXe OT COCTaBa BTEKAIIIUX B HHX PacTBOPOB, a IOTOMY
H OT peaKUMii 3aMelleHus, KOTOPHIM MOJABepraercsi fAaHHas 30Ha B ThIJIOBOM
ee KoHTakTe. JIis cayyas MHHEpPalOB NMOCTOSTHHOTO COCTaBa MOXHO YCTaHO-
EHTb Oflllce MPaBUNO: 8 KanOol 30He 3amelujerus YCTaAHABAUBAETCA MUKU-
MANBHAS, COBMECTUMAA ¢ OQHHBIM MUHEPANOZULECKUM ee COCTAB0M, KOHUEH-
TPAYUS YHOCUMBLX KOMNOHEHTO8 (KOTOpbie HA T6lA080M (DPOHTe 3aMeujeHus
PaCTBOPAIOTCA) 1 MAKCUMANLHAR KOKYEHTPAYUS NPUBHOCUMBLY, KOMNOHEHTO8
(koTOpble Ha ToLA08NoM (PPOHTe 3amewerus ocaxcdarorcs). CrpaBelIEBOCTD
3TOrO MpaBHJia BbITEKaeT M3 TOrO, UTO H3MEeHeHHe KOHIEHTpaluH MOPOBOro
pacTBOpa, COBMECTHMOE ¢ MHHEPAJIOHYeCKHM COCTaBOM 30HHI M TIOTOMY He
COMPOBOXKAaeMoe peaklUHed pacTBopa C TMOPOAOH, MOXKeT pacCIpOCTPaHATHSH
CO CKOPOCTBIO TeueHHsi pacTBopa. [1osToMy Takoe H3MeHEHHe KOHIEHTPaLdH
pacrBopa, Kak HauGojiee GbICTpoe, OyldeT MpPoTeKaTh B NEPBYIO ouepelb, a
yxe 3a HuM OyIer cieNoBaTh NaibHeiilllee H3MEHEHHe KOHLUEHTPaUHH KOM-
[IOHEHTOB B TeX e HalpaBJeHHAX, CBA3aHHOEe C MelJjleHHee PaclpOCTPaHsIO.-
IIMMHCA PeakuusIMH 3aMelleHHs. DTo NPaBHJIO HATAAJHO HIJIIOCTPHUPYeTCst
¢dur. 48 — KOMIoOHeHT b 3llech YHOCHTCS, KOHIEHTpAlUA €ro BO BCeX 30HAX
MHHHMMaJbHAasdA, [HOCKOJbKY 3TO COBMECTHMO C MX MHHEDAJIOrMYeCKHM COCTa-
BOM.

Bo MHOrux ciyyasix OKa3blBaeTcs, YTO KOHIEHTPAllUsl KOMIIOHEHTOB B
MOpPOBLIX PACTBOPAx 30HBI YCTaHABJIHMBAETCS Ha YPOBHE, MPH KOTOPOM BO3-
MOJKHO paBHOBeCHE ¢ MHHepaJaMH NMpHMBbIKaloUleH TeUOBOH 30HBL. Tak, B
sone II (¢ur. 4), cioxennoli muHepanoMm A4Bs, KOHUEHTPaLHsi NOPOBOTO
pacTBOpa TaKoBa, UTO 3lech MOr Oul GbITh ycTofume u MuHepan A4B, crna-
raromuii ThiToBylo 3oHy III (cm. ¢ur. 4a, B). Ho B 3some I, cioxenHo#i
munepanom A,Bs, kouueurpamus Cp 1 C, NOPOBOro pacTBopa YCTAHOBHTCH
Ha ypoBHe, oTBeyalolieM ycroiuuBoctd ABs; u A.B; OJHOBPEMEHHO, XOTs
munepan A4B; B KOJIOHKe He TNOABJSETCA, a ThlioBasg 30HA II choxena
muHepanom A4Bs. OnpenensiolEMH  ABJSIOTCS, CJieJ0BaTeJ]bHO, MPeNeJIbl
KOHIIEHTPAIUii KOMIIOHEHTOB, HaBaeMble TePMOAUHAMHYECKHMH YCIOBHAMH
IAHHON CHCTEMBI B IIeJIOM, BKJIIOYas M MHHepalbl, KOTOPHE, B CHIY KHHETH-
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yeCKHX YCJOBHH HHOHIbTPALlMOHHOrO METacoMaro3a, B KOJIOHKE MOTYT OTCYT-
crBoBaTb. CKasaHHOe OGBACHSeT DaclOJIOXKEHHe TOYeK 30H Ha JHarpaMMe
KOHIleHTpauun ¢ur. 4a.

B paccmarpHBaeMOM Ha auarpammax ¢ur, 4a — B Ciyyae SiCHO BHIHO,
uto pAn 3amelleHdit A4By— A4By — AsB — A BbI3sBaH HH3KOH KOHIEHTpa-
uxeil KOMIOHeHTa b Bo BTopramlleMcs pacTBOpe, Tak YTO BeAyilell cropo-
HOH mpolecca ABJAETCS «aKTHBHBIA» yHoc KommoHeHTa b. Comyrcrsyioliee
o6oratlenre 30H II—IV KOMIOHEHTOM a HMeeT «IAaCCHBHBIH» XapakTep W
MoXeT OBITb 0G03HAYEHO KaK «IIacCHBHOe O6OrauleHHe», CBS3aHHOE C «mac-
CHBHbIM TlepeMellleHHeM HHePTHOTO KOMIIOHeHTa a». [leificTBHTenbHO, o6ora-
lleHHe KOMIIOHEHTOM & BBI3BAHO 3[ieChb «BBIHYXKIEHHBIM» [IOBHIILIEHHEM €ro
KoHUeHTpaunu B 3oHax II—IV, o6ycioBieHHBIM BhILeJauyMBaHHEM KOMIIO-
HeHTa b M3 ero coelMHeHMH C 4, T. €. BHI3BaHO MOHUXKeHHeM C,, a He MOBLI-
weHHOi KoHueHTpauued C, Bo BropramouieMcs pacTBope. B mocaemtem C.
HAcTOJbKO HHM3Ka, YTO B KOHEYHOM CYeTe IMIPOMCXOAUT PaACTBOPEHHE BCeX
MHHepaJsoB, comepxamux a. Ho ¢poHTE pacTBOpenHs xommoHeHTa b B gaH-
HOM <CJjyyae INpPO/JBHTalOTCS GbICTpee, YeM (POHT pacTBOPEHHS 4, T. €. KOMTIO-
HeHT b B JIaHHOM InpHMepe NOABHXKHee, ueM KoMnoHeHT a. OpHako, Kak
YBHAMM Jajiee, TaKoe pa3jHyeHUe AKTHBHOTO NPHBHOCA H BBEIHOCA MOJBHK-
HOTO KOMIIOHEHTa OT TaCCHBHOIO [PHBHOCA H BHIHOCA HHEPTHOTO KOMIIOHEH-
Ta He Bcerga BO3MOXHO (cM. cayuwali ¢ur. 5a — B).

BrinesayuBaHye nopox ¢ o6pa3oBaHHEM MYCTOT BCTpeuaercss B HeKOTO-
pbIX TlerMaTHTaX, MHAPOJHTOBBIX NYyCTOTaxX, ajblMHiicKux Xxmiax H T. A. Ho
B TIpOMaJHOM GOJIBIIMHCTBE CJy4YaeB BHIIENAUYHBAHHE CONPOBOXKAAETCH
OJIHOBPeMEHHbIM BHIIOJHEHHEM MYCTOT ONHHM H3 oOCaXKAaeMBIX MHHEpaJoB,
B OCOOEHHOCTH uacTo KBaplieM. Ecan ocaxkpatomufica wmuHepan o6janaer
JOCTaTOYHOH DPACTBOPHMOCTBIO H HOTOMY JIETKO [1epeoTJiaraercsi IPH HaJHYHH
pa3HOCTH HaBjieHHll, TO ero ocaxkJeHHe He GyleT COTPOBOXKIATbCA CyLIecT-
BEeHHBIMH Pa3HOCTSAMM [LaBJIeHHH B pasHbIX 30HaX. B Takom ciyuae ckasas-
HOe BBIIE O PACTBOPEHHH C BHIUIEauHBaHHeM TIOJMHOCTBIO OCTaeTCs B CHJE
H /IS «METACOMATHYECKOTO BHILLEJAUHBAHUA», CONPOBOXKIAEMOTO OcCaxKie-
HueM. B o0coGeHHOCTH OGLIYHO BHIIle/JIagHBaHHe NOJEBOLINATOBHIX MOPOL €
HX OKBaplleBaHHEM, mpHueM ofpasyercsl pAN MHHepaJoB IMIMHO3eMa ¢ YObl-
BaIOIIUM <COJEpIKaHHEM LIeJOYHBIX METAJJIOB, HamnpuMep, psA KaJHeBhHIH
NOJIeBOH LIMAaT — MYCKOBHT — aHAANY3UT, THOMYHBIA [J BTOPHYHBIX KBap-
LUTOB, DTO BHIEJAaYHBAHHEe, 3aKaHYHBAlOLleecsl TIOJHBIM OKBapleBaHHEM,
MOpPOAbl, B TO 2Ke BpeMs OOBIYHO COMPOBOXKAAaercss HeGOMBIUIUM OforalleHueM
TJIHHO3eMOM Ha (pOHTe MYCKOBHTH3allMH TOJNeBbIx 1matoB. Takoe obora-
LleHHe HanMeHee pPacTBOPHMBIM H3 DPAacTBOPAEMbIX KOMIIOHEHTOB HeH36eXKHO
IOJI2KHO HMMETb MeCTO YK€ B CHJIy pacCMOTPeHHBIX TOJIbKO UYTO COOTHOLIe-
HHH#, HO, MOBHAMMOMY, OHO ellle yCHJHBaercAd G6GJarofaps XHUMHYECKOMY
B3aHMOJENCTBHIO KOMIIOHEHTOB B PacTBOpe, YTO OYIeT PacCMOTpPEHO fajiee.

3) O6pa3oBande peaKUHOHHBIX MHHEPAJOB

ITpu B3auMoOneHCTBHM pacTBOPa C MHHepajJaMH MOPOALEI MOTYT BO3HHK-
HYTb DeaKUUOHHBIe MMHepaJbl, T. € MHHepajhbl, CcofepxalllHe KaK KOMIO-
HEeHTHl 3aMelllaeMOi MOPOJBI, TAK MU KOMIIOHEHTHl, IIPHBHECEHHbIE PACTBOPOM.
Ecnu o6pa3oBaHHe peakIMOHHEIX MHHEpAaJOB He NMPHBONHT K BEINOJHEHHIO
nojocTel M MOBBILIEHHIO AAaBJIeHHS, TO O0pasyioLlascs KOJOHKA 6yleT BecbMa
CXOAHA C PacCMOTPeHHOH BHIlle KOJIOHKOH BHILIeJauUBaHHs.

Ha pmmarpammax ¢ur. 5 a, 6, B H3o6paxen ciayuail, Koria mpH Bosfeii-
CTBHH pacTBOpa Ha MHHepan A ofpasyercsi psn peakUHOHHBIX MHHEpPAaJoB
A,F, AF, AF,, ¢ NOBHIIAWOIIUMCS COJEPXKaHHEM MPHBHOCHMOrO KOMIOHEH-
Ta f. KOHIEHTpPALlHsl 3TOT0 KOMIIOHEHTA B MCXONHOM pacTBOpe NMyCTh HeNO-
CTaTOYHa I OCaXKAeHUs MHHepana F, a Tak Kak ONHOBPeMEHHO MBI
JoTIyCKaeM HH3KYI0 KOHIIEHTpaluio KOMIOHeHTa g B HCXOAHOM pacTBOpe, TO
€ro BO3JeHCTBHE B KOHIE KOHIOB NpHBENET K MOJHOMY DPacTBOPEHHIO HOpO-
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asl. Ecau meracoMaTos3 He CONPOBOXKAAETCA NOJHBIM BLINMOJIHEHHEM noJiocTeit
H HCXOOHOH mopoabl H, CJIEAOBATEJNDBHO, HE CONPOBOXKAACTCA MOBLILIEHHEM
I aBJeHHs, TO KOJOHKAa HMeEET cnenylomnﬁ BHI:

— (V) K (IV) K + AF, | (I JK + AF | (I) K + AF[(1) A + JK —.

Tpu puarpammet, ¢ur. 5a, 6, B, M0 3HAYEHHIO KOOPAHHAT BHOJHE OAUHA-
KOBHl ¢ gHarpamMmamu ¢ur. 4a, 6, B, CXolHa TaKKe CHCTeMa MHHEpAaJOB B
oGoux cayuasx. Ho B oTiiHume oT caydas BhllLeJauynBanua (¢wur. 4), obpa-
30BaHHEe pffa peaKUHOHHBIX MMHepanoB ((Hr. 5) HOer npH BospacTalolleil
KOHILEHTpAIlMl TIPHBHOCHMOrO KOMIIOHEHTa [ B mocielymOWHX 3oHaX. Kak

GG &

£
H,0 4 4F A 4F 4G

a 6 B

Pur. 5a, 6, B. 3amemenne Munepaisa A ¢ ob6pasoBaHHEeM pAJAa PEaKUHOHHBIX MHHEPANOB C
IIPHBHOCOM KOMIIOHEHTa f.

Ecan McXoIHAd MODOJA COAEPKUT ROCTATOYHBIE NONOCTH, TO OGPatyeTcCsl KOAOHK2 6€3 MOBLIIEHUS AanAeHHSA:
— (V) K | (IV) K+ AF, | (111) JK + AF | (1) JK + A,F \(1 }JK 4+ A —> (TOUKH B KPYKKAX); NPH Hego-
CTATOYHOCTH NYCTOT, A3aBAEHUE B MCTACOMATHYECKHX 3011aX BCAej 3a BHNOAHEHHEM MNyCTOT TNOBHWaercs,
¢ oSpasoBaHHeM konoHKH:—>(V) JK| (IVY) AF, [(I1I*) AF|(11Y) A,F| (1A (+A.F)| (1) A4 K —> (Touku 8
KBaIpaTHKaX); FOPH3OHTa/bHbIE NYHKTHPHLE AMHKM COCIHHAOT TOYKH C ONWHaKosoR Cj .

NOKasblBaer AHarpaMMa KoHUeHTpauuil ¢ur. 5a, no Mepe BO3pacTaHHs B
NOPOBHIX pacTBOpax mocjenyolux 30H Cy, OOMKHO uATH NoHMKeHue C,.
[TosToMy B Kaxka0OH 30He YCTAHABJIHBAeTCss MAaKCHMajlbHasi KOHIEHTpaLus
NPHBHOCHMOTO KOMIIOHEHTa | M MHHHMAaJbHAs KOHIEHTpalMs pacTBOPsIeMOro
KOMIIOHEHTa 4 B Ipejenax, AOMYCKaeMbIX MHHEpaJOTHUECKHM COCTaBOM 30H.
B stom orHowenun puarpamMma ¢ur. 5B pesko oTiiMuaercsi OT ¢ur. 4B.
C ToHHXeHHeM KOHIEHTpPallMH KOMIIOHEHTa @ CBSI3aHO M MNOHHIKEHHe ero
COAepIKAaHUS OT TepPeiHHX K ThLIOBHIM 30HaMm (¢wur. 56). B maHHOM ciayuae
Jonyllena 3HAYHTEJNbHAs MNOLBHIKHOCTh &, U IO3TOMY HAKJIOHLI COeJIHHHTEb-
HOH JIHHHH Ha (ur. 5B He MOTYT HENOCPeNCTBeHHO INPeACTaBJATbh OTHOCH-
TeJbHble CKODOCTH NepeMelleHHs1 (GPOHTOB 3aMelleHUs.

Bonee cyoxen cayuafi, koria o6pa3oBaHHe peaKUHOHHOrO MHHepaJa
NPUBOJAUT K ITOJHOMY BBHIOJIHEHHIO IYCTOT M O6Pa30BaHHUIO IIEPeCHIILEHHOro
pactBopa. IlpocreiiliuM ciayyaeMm Takoro pofla OyAeT KOJOHKa:

— (V) K| (1) A F | (D) A(+ AF) (1) A+ K-
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a8 KOTODOH HaHbl nuarpaMMmbl ¢ur. 6a, 6. 3mecb NPH CONPUKOCHOBEHHH
BTEKAlOIero pacTBopa ¢ MHHepanoM A NpOHCXOAHT o6pasoBaHHE PeaKkLHOH-
woro MuHepasa A.F, npnueM o6bem MuHepana AgF, KOTOpHI# MOr Obl Bhica-
AMTHCA M3 PAcTBOPA, peBbllIaeT o0beM 3aMellaeMoro MuHepana A Bmecre C
UMEIOIIMMHUCSL B HEM mojocTsMu. [TockoNbKy 3aMellleHHe HAET TIPH NOCTOSHHOM
o6beme, Ha (PpOHTE 3aMelleHHs MUHepasia A He CMOXKeT BhICAlUTbCA BCe KOJIH-
yeCTBO BellleCTBa, MepechIllialollee PacTBOP, H PACTBOP BCTYNaeT B 30HY MHHe-
pana A nepechillieHHbIM. DTO TIPHBOXHT K OOPa30BaHHMIO 30HBI IOBbLILIEHHOTO
[aBJEHHSA, B KOTOPOH [OJIOCTH CPEH HCXOIHOIO MUHepasia A BbIIOJHEHb MHHe-
panami A u A,F, ocaxJeHHBIMH W3 MePeCHILEHHOro pactBopa. [ToBbiuienHoe

rom !
et | B F | A4 F)| At e~

@ur, 6 a, 6. [pocTeiiunii cayuail saMentenuss Munepana A

PeaKuHOHHbBIM MuHepanioM A,F o06pa3oBaHueM Iiepechi-

LIEHHBIX PaCTBOPOB. a — JHarpaMMa KOHueHTpauuii. 6 —
IHarpaMMa cojep:aHue-KOHUeHTpalus.

HaBlieHHe YCTAHOBHTCA Tojbko B 3oue II | A(4 A,F), Torma xak B 30He
I A5F |, Gnaronapsi pacTBOpeHHIO B TBUIOBOM ee KOHTaKTe, YCTaHaBJIH-
BaeTCs HaBJeHHe, PABHOE AaBJIEHHIO TIOPOBOTO PacTBopa.

Cnyuaii o6pa3oBaHHsi LEJIOFO psfa 30H ¢ BO3PACTAIOIHM COAEepKaHHEM
NPHBHOCHMOrO KOMIIOHEHTa M ¢ BO3PACTAIOIIHM IaBJEHHEM TIpeNCTaBJeH
Ha ¢ur. S5a, 6, B (TOUuKH, OOBeleHHble KBAIAPAaTHKAMH H CONMPOBOXJAaeMble
uuppamn c uHAekcamu). Bospacranne paBjeHus B 30HaX H 0Opa3oBaHHe
30HBI C BbHIONTHeHHbIMU TiopaMu 1! | A (4 A.F) | o6ycioBneHo npeBbillleHHeM
ocaxIeHHs HaX pacTBOpeHHeM. B Kaxno#l nocjaenymiolleli 30He NaBJeHHe
Bbllle, YeM B mnpeabiayuieli, KoHUeHTpalusi NPHBHOCHMMOrO KOMIOHeHTa f
B KaXZIOil 30He FBJSETCS MaKCHMaJIbHO BO3MOMHOH JJISl HAHHOIO MHHEpasb-
HOrO COCTaBa NpPH AABA€HHH MaHHOH 30HBL. COCTaB IIepPechIIEHHOrO TIOPO-
BOrO pacCTBOpa B KaXAOH 30He JIeXKUT Ha JIHHHH DPaBHOTO KPHCTAJ/H3a-
UMOHHOTO MaBJieHHs] [ABYX MHHEpaJioB — MHHEpajia, CJaralouero AaHHVIo
30HYy H CJIeNYIOLILero, Mo BO3pacTamollleMy CONepXKaHHIO KOMIIOHeHTa f, MHHe-
pajna JaHHOH CHCTeMBI @ — f, XOTs Gbl ITOT «CJeLYIOLHi» MHHepaJ B ycjo-
BHAX HMHQUIBTPALHOHHOH KOJIOHKM He BO3HMKan (MHHepan A.F; Ha
¢ur. 5a — B).

3ameTHM, YTO B KOJIOHKE pEaKIHOHHBIX MHHepajoB O0e3 MOBBHIEHHS
nasjennsi I—II—III—IV—V nnarpamma c¢ur. 5 He gaeT oGbeKTHBHBIX KpH-
TepPHEB IJIsl Pa3JiMyeHHs] «aKTHBHOTO» W «NAaCCHBHOIO» NepeMelleHHA KOMIO-
HEHTOB, T. €. IOJBHXKHOIO H HHEePTHOrO0 HX TNOoBeAeHHS. B KosoHKe ¢ NOBBHI-
wienHeM npapaedusi [—I'—II'—III'—IV!—V ¢ur. 5 TOJBbKO sIBJI€HHE [OBbI-
IIeHHs] KOHILEHTPAUMH Q B 30HE BHINOJHEHHBIX nycror I!' naer ocHoBaHHe
TOBOPHTbL O TOM, YTO NOJBHXKHOCTb KOMIOHeHTa [ Gosblle, yeMm a.
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B kauectse npHMepa psja peaKIHOHHBLIX MHHEDAJOB MOXHO [IPHBECTH
psil — OPTOKJa3 | MyCKOBHT | KaoJIMH —, BO3HHKAWIIMHA HOpH MeTramopbusMe
TJIMHUCTHIX OCANKOB C MPHBHOCOM KaJiHsl.

Iast uccoenoBanyst ciaydas, KOrja ABa KOMIIOHeHTa pacrtBopa [ u g cmo-
coOHBl BCTYNATh B Peakuuio ¢ MUHepajoM A 3aMellaemoff Nnpuponbl, MOMKeT
6biTh HCMosib30BaHa Auarpamma Cy— C, tuma c¢ur. 7. 3nech B3AT ciayuaf,
KOTJa BO3HHUKAlOT TOJBKO NBOiiHEe coenunenus AF, AF,, AG, AG,, a Tpex-
KOMTIOHEHTHBIE OTCYTCTBYIOT. COBepLUIEHHO aHAJIOTHYHO MOXKET GBITh PacCMO-
TpeH cjyuall ¢ o6pasoBaHHeM TPOHHBIX COeAUHEHHH MeXAY TeMH e KOM-
noHeHramMd. Ecium B JBYXKOMMOHEHTHOH CHCT€ME COCTaB HAacChILIEHHOIO

pacTBOpa HM300pa)kaercsi TOUKOH Ha KDH-

gz r ¥ o f BOH HacCHIIleHWs (AHArpaMMbl KOHLEHTpa-
| oA | Ay A1) 4G, A\ AAF 1A~ uimit dur. 1, 4a, 5a, 6a), TO B TPEXKOMIIO-
] HEHTHOH .- CHCTEMEe COCTaB HaCHIILEHHOTO

pacTBopa MoxeT GbITb H306paKeH TOUKOM
Ha TOBEPXHOCTH HACHIUIEHHBEIX PacTBOPOB.
IlpousBenenne pacTBOpUMOCTH MHHepana,
4aBasi CBfI3b MEXCAY KOHLEHTpaUuHsiMH
TPEX €ro KOMIIOHEHTOB, MOXKET paccMar-
pUBaTbC KaK VpaBHEHHE MOBEPXHOCTH
HACBIIIEHHBIX pAacTBOPOB, OTHECEHHOH K
TpeM KoopauHaTHbIM ocsiM Ca — Cy—C,.

ITepeceuedue moBepxHOCTeH HacChIlle-
HHs BYX MHHEpaJsoB JaeT KPUBYIO COCTa-
BOB PacTBOPOB, HACHILUEHHBIX ABYMS MH-
HepajiaMH OJHOBpeMeHHO. Takue JHHUH

D

9,

HzU L & NPHHATO HA3bIBATh «3BTOHHYECKHMHU».
$ur. 7. l'loa'erHocn, COCT4BOB HACHI- Mt MozeM CﬂpoeuKTHpOBaTb SBTOH”qe:
HIEHHBIX PACTBOPOB cucTembl H,0Q — CKHE JIMHHH HalleH TPEeXKOMIIOHEHTHOH
a — f— g B ODTOrOHanbHOH npoekuun CHCTeMBI Ha maockoctb Cy — Cg WM

Ha maockocTh HyO — Ci— Cp. Torga MOJyYuM adarpaMMy THna ¢umr. 7.
Touku xaior cocrabu moposhix pacrsopos r  Ha 3Toff aMarpaMMe pacTBOpaM, Hachl-

KOJNIOHKe, o6paiymiolecd NPH BO3AEACTBHH Fa
MmuHepan A pactropa, 6oratoro kommonenra- IIE€HHBIM B OTHOLIE€HHH OAHOI0 H3 MHHE-

mi g pajioB, COOTBETCTBYIOT MOJISI, HACHILIEHHIO

IBYMs MHHepalaMH OJHOBPEMEHHO COOT-

BETCTBYIOT JIHHUH M HacCBIIIEHHIO TpeMsi MHHepajaMH COOTBETCTBYIOT TOUKH.

Jnst Toro mTo6bl MOAYYHTh YpaBHEeHHe 3BTOHHUECKOH JHMHHH AJA KaKHX-1HG6O

IBYX MHHEpAaJoB, C LENbI0 MOCTPOHTh 3Ty JHHHI0O Ha auarpamme Cr— Cy,

Hago HanucaTb ypaBHeHHe OOpa30BaHHA OAHOFO MHHepaja H3 ApYroro npH
TIOCTOSIHHOM COZEpXKaHHH KOMIIOHEHTa 4, HanpHMep:

AG: +(f) = AF +2(g),

OTCIOJla MOJIyYaeM KOHCTQHTy PaBHOBECHsI 3TOH peaKIHH:

G _ e “C_K _16G
Cf ’ dCf 2C, 2 Cf

YTO M JaeT ypaBHEHHE COOTBETCTBYIOLLEH >3BTOHHWECKOH JHHUH Ha OHr. 7.
~ Ecyiu cocrae ucxoaHoro pacrBopa HzoGpaxkaercst Toukoii VI na dur. 7,
TO TpH BO3LeHCTBHH Ha MHHepan A pacTBOp OKalKeTcsl IepecHILleHHHM KakK
KOMITOHEHTOM [, TaKk # g. W36BITOK 3THX KOMIIOHEHTOB HAOJIKEH OCaJHTbCH
B Bufe MuHepasoB AF, AF,, AG, AG;. BoaMoxHO BbiafieHHe HEKOTOPHIX H3
5THX MHHEPaJIOB H3 HHGHIBTPALHOHHOH KOJIOHKH MO NMPHYHHAM KHHETHYECKHM
aHaJiorHuHO MHHepasaM A.Bs dur. 4a, B u AoF; dur. 5a, B. Ecin Takoe Brina-
JeHHe He HMeEeT MeCTa, TO MOC/AeNOBATeNbHOCTb 30H HOJIKHA ObITh Clenyiomied:
— (VD)X (V))K 4 AF, | (IV)AG, + AF, | (III)AG, 4+ AF | (II)AF +
4 AG | (I)A—, a cocraBel NOPOBHIX PACTBOPOB HOJIKHBI PACIOJIOXKHUTHCA
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Ha ¢ur. 7 TaK, KaK [OKA3aHHO TOYKAMH C KpyxkKaMH. Tak, COCTaB NOpPOBOro
pacropa B 30He 11| AG + AF | mosxeH GbiTb HAaCBILEH He TOJIBKO B OTHOLIE-
uun muHepanaoB AF u AG, cnaraomux 3Ty 30HY, HO H B OTHOILIEHMH MHHe-
pana AG,, samemaiomero AG B TBUIOBOM KOHTaKTe 30HH. Ha nocienyiomux
¢pouTax 3amellenHs ot 30Hbl 1V no I xonuentpaunn Cy u Ce B HanpaB/ieHHH
TeyeHHsl pacTBOpA MOHMIKAIOTCS, TAK KaK NPOHCXONAT PeaKLHH C OCaXKACHHEM
sTHX KoMnoHeHTOB. Ha ¢ponre V/IV mpoucxomut pacTBopenne Muuepasa AG,
W YacTHUHOe 3aMellleHHe ero MuHepasoM AF,, 4TO CONpOBOXIAeTcCs HOBBIIIE-
gueM Co. u nouuxenneMm Cr Ha ¢poure VI/V npoucxoaur noseierne Cy
B CHJIy pacTBopeHusi MuHepasia AF,.

Ecau Ha ¢poHTax 3aMelleHHsi KOMIIOHEHTH [ H g ocaXkAaloTcs B 6oJibllIeM
KOJIHYeCTBE, YeM PAcTBOPSIETCS] KOMIIOHEHT @, TO NPOUCXOJHT BLINOJHEHHE BCeX
NYCTOT H NOBBIIIEHHe NABJEHHS, a PAaCTBOPHl CTAaHOBATCS IepecHILleHHbIMH.
J1J1s1 mepechIlieHHEX PAaCTBOPOB BTOHHYeCKHe JIMHHH Ha (HT. 7 JOJXKHEl He-
CKOJIbKO CMECTHThCS, HO COCTaBH IOPOBHLIX PAacTBOPOB JOJIKHBI COXPaHHTb
CBOE pacnoyokeHue HAa >BTOHHYECKHX JIHHHAX H Toukax. KoJOHKa H NpH mo-
BLILIIEHHH JABJIEHHS COXPAHHUT YKasaHHOe CTpPOeHHe C TeM H3MeHeHHeM, 4YTO
MOSIBUTCS 30HA BHIMOJHEHHs MYCTOT B HCXOAHOH NOpOAe, HMEHHO 30Ha
IA(+ AG + AF)I.

Anasoruunble siBieHHss OYAYyT HMeTb MeCTO M IPH HPOH3BOJbHOM KOJIHYe-
CTBe KOMIIOHEHTOB B pacTBope. Ha NMpOTAXKEHHH KOJIOHKH JOJI2KHO TPOH3OHTH
OcaXKieHHe BCeX TeX KOMIIOHEHTOB, KOTOpble INpH KOHLEHTPamHH HCXOLHOTO
pacTBopa MOT'YT pearupoBaTh C MHHepaJaMH HcxogHofi mopoxsl. Ha ¢poHTe
3aMellleHHs1 OJHOI'O MHHepaJa MOMET OTJIOXHTBbCS HEeCKOJbKO MHHEepaJoB, B
COCTaB KOTOPHIX BOHIYT BCe€ Te KOMIIOHEHTH, KOHIEHTpPAllHi KOTOPHIX BO
BTOPTAIOLIMXCSl PacTBOpax CJMIIKOM BeJHKAa AJs BO3MOXKHOCTH PaBHOBECHS
HX HENOCPEACTBEHHO C MHHepaJom A. 3aMellleHHe OMHOTO MHHepaja IO
yacTsiM, T. €. CHAuYaja 3aMellleHHe YaCTH MHHepasta A OZHHM MHHEpPaJoOM, a
Ha cjefylolleM (pOoHTe 3aMelleHns APYTHM, NPH YCJIOBHH PABHOMEPHOMH MOPH-
CTOCTH, pasyMeeTcs, HEBO3MOXKHO. TakuM o00pa3oM, B HEKOTOpPHIX CJAydasix
MeTacoMaTo3a YHCJIO ONHOBPEMEHHBIX MHHEepaJsioB MOXKET BO3PacTaTb, XOTH
BOOGLIEe MeTacoMaTo3 OOLIYHO NPHBOAHT K YMEHBIIEHHIO YHCJIA MHHEPAJIOB.
Tak, npn HHOHABLTPAIHOHHO-METACOMATHUYECKHX IpoIeccax, COMPOBOXKAAl0-
IIMX TPaHHTH3ALUIO, YHCTHE MOHOMHHEpAJbHbIE INOJOMHTH MOTYT 3aMellaTh-
Cf MeTacCOMaTHYeCKH NINHHeJb-(GOPCTEPHTOBEIME U 3aTeM LINHHE b-AHONCHIO-
BHIMH TIOPOJaMH HOA BO3JelicTBHEM pacTBOPOB, NPHBHOCSIIIHX KPeMHe3eM H
rJIHHO3EM.

4) KoJOHKH ¢ OCAXKIEHHBIMH H PEJHKTOBHIMM MHHEPaAJaMH

Ho cHx mop Aad HaMIAZHOCTH Mbl TPHHHMAJH, YTO BO3AeCTBYIOLLHI
pPacTBOp HeAOCHILEH H ero BO3AeHCTBHe NPUBOIHT B KOHLIE KOHUOB K TOJHOMY
pacTteopeHHio mopofbl. IIpm 3HIOreHHBIX NpolLeccax yalie BCTPEUAIOTCH CJIY-
4aH MepecHIleHHbIX pacTBopoB. EciiH cocraB IepecHleHHOrO pacTBopa Ipo-
H3BOJIEH, TO NOPO/Ja B KOHLE KOHIOB JO/IXKHA 3aMeCTHTbCS OJHHM MHHEPaJoM,
30Ha KOTOPOro OVIeT HMeTb HOBBILIEHHOe HAaBJIEHHE, COOTBETCTBYIMOIEE CTe-
NeHN MepechillieHuss PacTBOpa AAHHBIM MHHEpaJoM. DTHM MHHepaJoM GYyAyT
3aMelllaThCsl KaK HCXOJHble MHHepaJibl, TaK H peaKIHOHHEe. MOXKHO CKa3aTh,
YTO B KOJIOHKe C OCaxKJAeHHLIMH MHHepajJaMu APOUCXOAHT HAJOXKeHHE [BYX
npoueccoB. C OAHOI CTOPOHBI, 3TO MPOLECCH PACTBOPEHHsS! MOPOALI C PaCCMOT-
PeHHBIM Bhillle 00pa3oBaHHEM peaKIHOHHHX MHHEPAJIOB M MHHEPAJOB BHILE-
J1ayHBaHHMA, C APYTod CTOPOHHI, 3TO OXHOBPEMEHHO HAYILIHE MPOLECCH 3aMelle-
HHSI OCaX[EeHHbIMH MHHepajaMH, pacCMaTpHBaBIHeCs B IpeAblAyLUeH
cratbe (6).

Tax, npu BhIIle/1aYNBAHUHE OJHHX KOMIOHEHTOB M OCAXKAEHHH APYrHX BO3-
MOXKHBI THITHl KOJIOHOK:

—>F|)|A+ H|AB—; ->F|A+F|AB(+ A+ F)| AB+ )K —.



3oua |AB(+ A + F)| BO3HHKaerT B pesyJsibTaTe BBIMNOJHEHHs MOJOCTEN B
nopone AB -+ )K B CBfiI3u C TepeCHILEHHOCTbIO BTOPraloLIerocss pacTsopa.

Ilpu BhIlIEJAYHBAHHM MOXKeT BO3HMKHYTb HECKOJLKO 30H, BHIHOJHEHHBIX
OCa[IeHHBEIM H3 pPacTBOpa MHHepaJsoM, HalpHMep:

—=(V)F|(IV) F+ AB|(I) F 4+ AB,|(lI) AB,(+ABy;+ F)|(1) AB; + JK—>

B Takoii koJoHKe cogep:kaHne muHepasa F ot III 3oHul Kk V Bospacraer,
a COOTBETCTBEHHo Bo3pacTtaeT Takxke Gf u naeneHue. Munepan F B Takoii
KOJIOHKe BBHITIOJIHSIET MECTO, OCBOGOXKAAolleecsl NPH PacTBOPeHHH KOMNOHEH-
TOB @ H b. CKOpOCTb pPacTBOpPEHHs 3THX KOMIIOHEHTOB OMpeletsieT H PasHOCTh
KoHneHTpauui Cf MeXXay 30HaMH, CONJIaCHO OCHOBHOTO YpPaBHEHHS] HH(HIb-
Cr

I
4 s i Cf
npu AanHoi pasHocty Cy — Cf pasHOCTb JaBJEHHH KPUCTA/UVIH3aLMH MHHe-
pana F 6yner TeM MeHbllle, YeM Bbillle aGCOJIIOTHAs BeJIHYHHA KOHIEHTpaLui
Cf, T. e. uem BhilIe pacTBopUMOCTb KommnoHeHTa f. [Tostomy eciu munepan F
o6J1afaeT BHICOKOH PpacTBOPHMOCTBIO, TO OH CMOXKET BHIIOJNHATb IMYCTOTHI,
He BBI3HIBAsI CYIECTBEHHBIX pasHOCTell [MaBJIeHHSI B Pa3HBIX 30HAX KOJOHKH.
Kak mpenmenbHHIT c/iydait MBI MOXeM paccMaTpHBaTb MeTacoMaTos, COBep-
HIAIOIKACT NpPH IOYTH MOCTOSIHHOM [aBJE€HHH, ONHHAKOBOM IJisl BCEX 30H,
6siarofapsi NIPHCYTCTBHIO BO BCeX 30HAX JIETKO DPACTBOPHMOIO <«BIIOJIHE MO-
BHJXKHOTO MHHepaJja», KOTOpPHIH JIerKO IepeMeliaeTcsl MOJ BJHSHHEM Haxke
MaJIblX pas3HocTell HaBjeHHs W GJarogapsi 35TOMY NOIAEPKHBAeT NOYTH OIH-
HAKOBOe JaBJIEHHe BO BCEX 30HAX 3aMellleHHusl.

Ecnu ucxofHBli pacTBOp IepecHIlleH HeCKOJbKHMH MHHepaJjaMH, TO
MOKeT BO3HHKHYTb HECKOJIbKO 30H C OCaXKAEHHHIMH MHHEpaJiaMH, C YMeHbllie-
HHEM HX YHCJIa B IOCJIeAYIOIIHX 30HAaX, BIVIOTh 10 MOHOMHHEPAJBbHOH MOPOIHI
(ipu NpOH3BOJILHOM cocTaBe pacTBopa). C yMeHbIleHHEM YHCJIA OCaXKIeH-
HBEIX MHHEPAJIOB NOJIXKHO BO3pacTaTh U JaBjeHHe B MOCJAeLYIOUIHX 30HAaX, KaK
6bl10 nokaszaHo panee (6, ctp. 71—73). Bo3aMoxHEl cay4aH, KOraa Bo3pacTa-
HUe [aBJeHHs Ha (poHTe 3aMellieHHd MHHepata A BocmpensTcTByeT 06paso-
BAHHIO 3[0eCh PeaKHHOHHBIX MHHEpaJOB, NPEACTABJSIIOIINX COEAHHEHHE «Q
C BTOPOCTENIEHHHIMH KOMIIOHEHTaMH pacrtBopa. Torma B 30Hy MHHepana A
6yIeT BTeKaThb IepecHILIeHHBIH PAacTBOp M OTJaraTh B IyCTOTaX MNepechIllaio-
IIMe ero KOMIIOHEHTHl, B YaCTHOCTH PeaKUHOHHBIe MHHepastbl C BTOPOCTEMEH-
HBIMH KOMITIOHEHTaMH, HalpHMep,

o I 17
TPaIHOHHO! 30HaMbHOCTH. B coorBercTBHH ¢ ypaBHeHHeM p' —p = RTIn

SF|A(+F)|A(+F+ AG + AH)| A + K.

B sroM cuaywae nokasaHo o6pa3oBaHHe ABYX 30H C BBINOJHEHHBIMH I10JIO-
CTAMH, npHYeM B 30He A (- F) maBiieHue ellle HACTOJIBKO BEJIHKO, YTO peak-
uHoHHble MHHepaabl AG u AH 3jech He MOryT OTJaraTbCsl, 4 BHINOJIHSIOT
NOJIOCTH B CJeAYIolleil 30He MeHbIero AaBJjieHHs. DTO ciaydai «HMIIperHa-
IOWM», HanpuMep, KOra B MPaMODH3OBAHHOM H3BECTHSKE OKOJO PYyAHOro
Tesla 06pasyercsi BKPAIUIEHHOCTb CYJb$HIOB, a TaKxkKe KaJbliHeBHIX MHHepa-
0B (TpeMOJIHUT, (VIIOOPHUT H T. I.), BHIMOJHSIOUIHX TPEUWIHHKH M TNYCTOTKH
H3BECTHAKA. ‘

JlasbHefilline OC/IOXKHEHHsT KOMIOHOK BHOCSATCA TE€M, YTO COCTaB BO3fek-
CTBYIOILEr0 pacTBOpa MOXKEeT OHITh He NPOH3BOJBHLIM. DHAOTeHHBE PACTBOPHI
NPOCAaYNBAIOTCH Yepes TOJIIH TOPHBIX MOPOA M NO3TOMY YacTo GLIBAIOT HACH-
IEeHB HWJIH TNepechllleHbl HEeCKOJAbKHMHM MHHEPajaMH B ONHHAKOBOH CTeNeHH.
TTosToMy mpH BO3mEfiCTBHM TAKOro PACTBOpAa Ha KaKyio-THOO MOPOLY UacTb
ee MHHEpPaJOB MOXKET He IMOIBepraThCs 3aMelleHHI0 HJH PAaCTBOPEHHIO
H OCTaBaTbCsl BO BCeX 30HAX B KauecTBe PeJHKTOBLIX MHHepasoB. Eciu Brop-
FarolUics pacTBOp B OAMHAKOBOH CTENEHH NepechillleH HecKOJbKHMH MHHe-
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paJjiaMH, TO OKOHYaTe/lbHBLIM IPOJYKTOM €ro Bo3felcTBUA OyHeTr He MOHO-
MHHepaJibHasi MOPOAa, a TMOPOAa, CJOXEHHAas HEeCKOJbKHMH OCaXIEHHbIMH
MHHepaJiaMH, KOTOphle OCaJfiTC H3 PacTBopa B ONpeNe/ICHHOM OTHOIHEHHH,
3aBHCSILIIEM OT CBOHCTB MepechIIEHHBIX pacTBopoB. Boobmie Hannuue Kakux-
JH60 YCJAOBHH B OTHOLIEHHH KOHLEHTpPalMH BO3AEHCTBYIOLIEro pacTBopa
npeACTaBJsieT yMeHbleHHe YHcJa CTreneHedl cBoOOJ CHCTEMBl M IPHBOAHUT
K yMEeHbLIeHHIO YHCJa 30H B KOJIOHKe, COIVIaCHO C NOJy4YeHHO Bblle dopmy-
goii: z=n+1—=%k.

ITockoJbKy N0 Mepe TeueHHs] NPHPOAHEIX PAacTBOPOB HX TeMIlepaTtypa
M JaBJeHHe H3MEHSIOTCH, H3MEHSIIOTCA B Pa3HOH CTENEeHH H KPHUCTA/LIN32-
IIMOHHbIE JaBJEHMsI MHHEPAJIOB B PACTBOPE, TAaK YTO PABEHCTBO KPHCTAJIH3a-
IMOHHBIX [AaBJieHHH AJA pasHEIX MHHepaJioOB Hapyulaetcs. MeHHO mo3Tomy
«MIPOU3BOJIbHAS» KOHIEHTPALUsA KOMIIOHEHTOB BO3JeHCTBYIOLIEr0 pacTBOpa
npeactap/sieT AJs SHAOTEHHBIX PAacTBOPOB JOBOJIBHO XapaKTepHHIl ciyuail.
Il SHOOTEHHEIX MeTacoMaTHYeCKHX IPOLECCOB rpoMagHOE 3HayeHHe HMeeT
«KHCJIOTHasi» CTajiusl MOCJeMarMaTHYeCKQro Ipolecca, B Hayaje KOTOpOH
C mageHHeM TeMIepaTyphi KHUCJIOTHOCTb PaCTBOPOB BO3pACTAeT, H OHU CTAHO-
BATCS1 HEIOCHILLIEHHbBIMH B OTHOIIEHHH MHOTHX KOMIIOHEHTOB, KaK 3TO HMeeT
MECTO IIPH MPHMKOHTAKTOBOM BblllleJaYHBAHNH H OKBapueBanuu. Takoro poma
BhHIIL[e/IaUMBaHUE UMeEET pellajolilee 3HaYeHHe NPH 06pasoBaHHU GOJBIIMHCTBA
SHIOreHHbIX METACOMATHUYECKUX PYLHBIX MeCTOPOXKAEHHI,

XUMHYECKOE B3AHMOJEACTBHE KOMINOHEHTOB B PACTBOPE

ITpu BEIBOJle COOTHOLUEHHSI MEXIY YHUCJIOM 30H M YHCJIOM MHHEPAJIOB Mbl
BHJEJH, YTO 06pa3oBaHHe NOMNOJHHTENbHONH 30HBI BHIIOJHEHHS MYCTOT C IO-
BHILIEHHEM NaBJIEHHS BO3MOXKHO JIMIIb NPH YCJAOBHH «XHMHYECKOTO B3aHMO-
OeHCTBHSI KOMIIOHEHTOB», INPHBOISALIEr0 K OOpPa30BaHHIO IEPeCHILEHHbIX
pacTBOpPOB. JTO XHUMHYECKOe B3aHMOMENCTBHE KOMIIOHEHTOB MOXET BHIpa-
JKaTbCA B PACCMOTPEHHOM BHILIE NPOCTOM OGPa30BAaHHH PeaKLHOHHHIX MHHe-
pasioB, IPH KOTODOM B CaMOM pacCTBOPe XHMHYECKOro B3aHMOIEHCTBHS KOM-
[IOHEHTOB He HMPOHCXOAHT.

«XHMHYeCKOe B3aHMONEHCTBHE KOMIIOHEHTOB B DACTBOpPE» 3aK/IIOYaeTCs
B TOM, YTO KOHIEHTPALHsi OIXHHX KOMIIOHEHTOB BJIHSIET Ha KO9(DGDHIHEHTbI
aKTHBHOCTH JPYTHX, T. e. BJHSeT Ha HX pacTBopuMocTb. Kak GBIJIO MoKa3aHo
paHee (6), B c/lyyae XHMHUYECKOTO B3aHMOJEHCTBHS KOMIIOHEHTOB B PacTBOpe
Ha (GpOHTe 3aMellleHHsT BO3MOXKHO OCaXK[ieHHe B BHIE OTAECJbHLIX MHHEPaJos
TAaKHX KOMIIOHEHTOB, KOTOPLIMH PacTBOP IO BTOPXKEHHS B HAaHHYIO IIOPOAY
6bT  He#OCHIleH, HampuMmep, B Kojgonke — K| Q| A (+Q) | A + )K—.
[TpuunHoil ocaxaeHHss Q B NAaHHOM CJyuyae SIBJSETCS MOHMXXeHHEe ero pacTBo-
PHMOCTH IIpH IOBBILIEHHH KOHIEHTPAalUHH KOMIIOHEHTa a Ha (ppoHTe 3aMelle-
HuA MHHepaJda A. '

TlonsATHBL U GoJee CJIOXKHBle ClIydaH OCaXKJEHHSI KOMIIOHEHTOB Ha (pOHTe
3aMelleHusl, ecJH pacTBOpsieMble KOMIOHEHTH (@) moBHIIAIT Ko3(hdu-
IHEHThl aKTHBHOCTH M, CJ1€H0BaTesIbHO, MOHMXKAIOT PACTBOPHMOCTb KOMIOHEH-
TOB pacTBopa (g H r), HampuMep,

> XKIK+QIQ+RIA—»; »FIFQI|A—»; - FIFQIFQ+FRIA—
HT. [

Bo3sMOXKHBI, HaKOHell, CJy4aH, KOra o6pa3oBaHHe PEeaKLUHOHHBIX MHHepa-
JIOB TPOHUCXOAHT B YCJHOBHSIX XHMHUYECKOro B3aHMOAEHCTBHS KOMIIOHEHTOR
B pacTBope.

[MycTe noBeimenne Cp CYUIECTBEHHO NMOBHIMIAET K03 HLHEHT aKTHBHOCTH
IPYroro KOMIOHEHTA g, HaPHMep, NYCTh fo = (1 +C ’b’> ; fo =1. Torga npo-

H3BeleHNe PaCTBOPHMOCTH J060ro COeAHHEHNSI KOMIOHEHTOB @ H b 3aBHCUT
ot C, B GoJiblLIeft CTENEHH, YeM 3TO COOTBETCTBY €T Coaepaxanuio b. Hanpumep,

e 31



AAs MEHEpata AB KOHCTaHTA NPOH3BeNEeHHs PACTBOPHMOCTH 6ymer: K| A =
=0,y =f,CoCp= C,Cp(1 +C b ) PactBopumMocTs Munepana A Toxe 6y-
AeT 3aBUCETh OT Cj, MIMEHHO YMEHBLIAThCsI C YBeaHYeRueM Cy, TaK KaK: K, =

=a,=f,Cr=C, (l +C ;7‘) . Tlosromy ma muarpamme C, — C, THHHHE CO-

CTaBa HACBHIIEHHBIX DPAaCTBOPOB NPOHAYT Al BCEX MHHEDPAJOB C MEHb-
WHM HAKJOHOM K OCH Ca 4€M B Ciyyae He3aBHCHMOCTH f, o Cp. dto
NOsACHsAeTCst (ur. 8, Ha KOTOPOHl BEPXHAS KPHMBasg COCTABA HACHILICHHBIX

pacTBOpoB (L) OTHOCHTCA K Cay-
a| . ror 1 Yal OTCYTCTBHsS XHMHYECKOTO B3a-
| A\ ag 2t~ HMOZEHCTBHSA KOMNOHEHTOB B pac-
TBOpe, a HHUXHAa (L) oTsevaer
CJy4alo NOBHIMEHHA f, TIPH NOBbI-
mernn Cp.

Bellte Mbl BHI€JH, YTO BHIILE-
JaYUBaHHEe b U3 ero CoeXHHEHH
BbI3bIBaeT moBeimeHne C, Apyroro
KOMIOHEHTA 3THX COEIHHEHHH H,
CJeI0BaTENbHO, BBLI3BIBAET MACCHB-
HOE IepeMellecHHEe 3TOro MmoCJel-
Her)(:l,(l Hanplili«qep, B xo.no;xe:

— A| AB| AB, — (ur. 8). dtoT
$bur, 8. TaBBl HaChl X B y '
cnuemc%oncﬂ:;anos A,u}l%l,m;lep;S;ng;:aﬁ addekr B pacCMaTpHUBaEMOM CJy-
OTCYTCTBHA XHMHYECKOro B3aumoneiicrsua 43€ B3AMMOACHCTBHSI KOMIOHCHTOR
KOMIIOHEHTOB B pactBope (L) u mas caysas B pacTBOpE €ille YCHUJIHBAETCA, Tak

TOHMNCHAT PACTBODHMOCTH KOMNOHEHT2 4  yay g Cuay GOJbIIEH IOJNOTOCTH
(T. e. moBuuIenus KospdbHIMEHTa ero aKTHB- 7 ;
HOCTH) npu noBbimennn Cp (L1). Paccmatpn- AHHHH L’ re xe wusmenemus C,
Baerca Kononka: — (IV) JK|(Il) A | (I) AB| TPUBOAAT K 6osee 3HAYHTEJbHHIM

) AB, — usMeHeHuaM C,. KayecTBeHHOe

OTJIHYMe IPH 3TOM 3aKJI0YaeTcs B
TOM, YTO HPH OTCYTCTBHH XHMHYECKOTrO B3aHMONEHCTBHA KOMIOOHEHTOB B
pacTBope 3ameuleHHe AB MuHepasoM A He CONPOBOXAAETCA H3MEHEHH-
€M KOHUEHTPaU¥H H COJAEPKAHWA KOMIOHEHTa 4, TOrAa Kak B PacCMaTpu-
BAaEMOM Ciy4ae mpH TakoM 3aMeueHuH C, TOBHIIAETCH, a NMOTOMY 3TO
3aMelleHHe JOJ/IKHO CONPOBOXK AaThCA OGOralleHuEM KOMIOHEHTOM d.

B kayecTBe mpuMepa MOXXHO NPHBECTH KOJOHKY — KBapl | KBapll + aH-
AaJy3HT | KBapL + MYCKOBHT | OPTOKJIA3 —>, XapPaKTEPHYIO AJs BTOPHYHBIX
KkBapuutoB. Ha mporskeHHM 3TOH KONOHKH NPOHCXOAHT aKTHBHOE BbIlle-
JIa4YHBaHHE KaJHA C COMYTCTBYIOIIHM HeGOJbIIHM NaCCHBHHM O6OrallleHHEM
TIHHO3eMOM B cpeaHux 3soHax. O6oraieHue TIJHHO3EMOM Ha (pOHTe
MYCKOBHTH3aHHH NOJKHO HMETb MECTO H NPH OTCYTCTBHH XHMHYECKOTO
B3aHMOJEHCTBHS KOMIIOHEHTOB B pacTBOpe. 3aMEllleHHe MYCKOBHTa aHzAa-
JNy3UuTOM cooTBeTcTByeT cXxeMe AB— A ¢ur. 8. Oboraumenne riHHO3IEMOM
Ha ()POHTE 3TOro 3aMeleHHs MOXeT HMEeTb MeCTO TOJbKO B TOM CJay4ae,
ecaH kK03(pQULUHEHT aKTHBHOCTH TJIHHO3eMa NPH BO3PaCTaHHH KOHLEHTpPas
IMH B PACTBOpPE KAaJHUA NOBBIIIAETCA.

Bnaromapss xuMHYecKOMY B3aHMOZEHCTBHIO KOMIIOHEHTOB B pacTBOpe,
npu MHQHIBTPALHOHHOM MeTacoMaTo3e BO3MOXHO OOpa3oBaHHe pPeaKLHOH-
HbIX MHHEPAJOB, B KOTOPHIX XHMHUYECKHe IIOTEHLUHAJH NPHBHOCHMEIX KOM-'
TIOHEHTOB MOTYT OLIThb BHIIIE, YEM B BO3JEHCTBYIOlLIEM PacTBOpe A0 BCTYIUE-
HHSl ero B 30HY 3aMellleHHsl. B 3TOM OTHOLIEHHM HMH(HJIbTPALUOHHBEIA MeTa-
COMAaTo3 CYLLECTBEHHO OTJHYaeTcsi or AuddysHoHHoro. B camom nesne, mpu
AupPYy3HH KOMMNOHEHTH MOTYT IepPeMeIlaTbCsi TOJBKO B CTOPOHY INOHHXKalo-
lerocst XMMHUecKoro norteHuuaja. [Tostomy npu aucdohy3HOHHOM MeracoMa-
TO3€¢ MOr'YyT 06pa30oBaThCsl TOJNbKO TaKHe peaKIHOHHble MHHepaJibl, B KOTOPhIX
XHMHYECKHIi TIOTEHIHaK KaXIOro KOMIIOHEHTa HHXe, YeM B HCTOUHHKeE,
OTKyJa 3TOT KoMmoHeHT guddyHaupyer. IIpn HHOHIBTPAUHOHHOM MeTacoMa-
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03¢ BHEIIHHMH YCJIOBHAMH ONpPENEJSETCS TOJbKO KOHUEHTPAuHs KaxXAoro
y3 KOMIIOHEHTOB BTOPTalOlIerocs pacTBopa, TOrAa KaK XHMHUYECKHe IOTeH-
LHa/ibl TPUBHOCHMBIX KOMIIOHEHTOB 3aBHCAT He TOJIbKO OT HX KOHUEHTpauui
B pacTBOpe, HO H OT KOHUEHTPAUMii APY'HX KOMIOHEHTOB, CJIeJIOBATEbHO, OT
o6l1ell XHMHYECKOH OOGCTaHOBKH B JaHHOH 30He. Tak, eCTb OCHOBaHHE MPEATO-
J1araTh, 4To oblliee MOBLIIEHHe LIEJOYHOCTH PACTBOPA BHI3LIBAET IOBHIIEHHE
k03 (QUIUHEHTOB aKTHBHOCTH KaXJIOTO M3 CH/JbHBIX OCHOBAHHH, TaK 4YTO INpPH
paBHBIX KOHUEHTPALUAX XAMHYECKHH MOTEHIHAN OCHOBAHHS B OOlleM Ciyyae
Boillle B GoJiee LeJOYHOM cpene. B TakoM ciyyae mpu BCTYIIEHHH PacTBOpa
B TOPOLY OCHOBHOrO COCTaBa, HanpuMmep, B KapOGOHATHYIO NOPOAY HJIH
B runep6asHT, XUMHYeCKHe MOTEHLHAJEI OCHOBHBIX KOMIIOHEHTOB pPacTBOpa,
HanpHuMep, IVIMHO3eMa, MOTYT MNOBLICHTbCA. [103TOMY npH HHOHJIBTPALAOHHOM
MeTacoMaTO3e MOTYT BO3HHKHYTb peaKIHOHHbIe H OcaKieHHble MHHepaJIhl
¢ 6oJiee BHICOKMMH XHMHYeCKHMH IIOTe€HLHAJaMH IPHUBHOCHMBIX OCHOBAaHH
(nampuMep, TJIHHO3€Ma), YeM XHMMHY€CKHe TMOTeHIHAJ bl 3THX KOMIOHEHTOB
B pacTBOpe OO BCTYIUIEHHSl pPacTBOpa B 30HY 3aMeilleHHs. BepoaTHo, 3TuM
MOXHO OGBACHHTH HabMI0faeMoe HHOTAA pasJnune JH(P Y3HOHHHX H HHOHIIb-
TPALHOHHBIX CKAPHOBBHIX MOPOJ B OTHOIUEHHH CONepXKaHHsA IJHHOo3eMa. [Ipu
IHGPY3HOHHBIX TIporieccax KapGoHaTHHeE MOPOABI B KOHTaKTe ¢ I0JieBoOlUNa-
TOBHIMH 3aMeLIlaloTCA CKapHaMH C He3HayHTeJbHbIM COJAepXaHHeM TIJIHHO-
3eMa, MPHUYEM IJIHHO3eM B TAKHX «3IK30CKapHaX» BXOAHT TOJBKO B MHHepasbl
C HH3KHM COJEDXKaHHeM, a, CJIeloBaTeJbHO, H C HU3KHM XHMHYECKHM IOTeH-
[[HaJIOM TJIHHO3eMa, KaK JAHOICHA-releH6epruTOBbIH INHPOKCEH, XEJIEe3HCTO-
H3BECTKOBBIA rpaHar H ApyrHe. Ho npu HHPHILTPAHOHHOM MeTacoMarose
KapGoHaTHBIe NOPOJAB MOTYT 3aMelIaThCA CKapHAMH C CYIIeCTBeHHEIM COJep-
JKaHHeM [JIHHO3eMa, BXOASLIEro B MHHepasbl C BBICOKHM CcOJAepXKaHHeM
H TOTEHIHAJIOM IJHHO3eMa, Kak, HalpHMep, WINHHeab, ¢Joronut. Tak, npu
BHICOKOTEMIIepaTypPHBIX HHOHILTPAUMOHHBIX IIpolieccax CTafUM IPaHHTH3ALUH
YHUCTEIE JOJNOMHTHl MOTYT 3aMellaTbCsl [IHONCHA-IUNHHEeJIeBHIMH NOPOAAMH,
cofiepxauiumu 12Y% rauHoseMa (B apxefiCKOM KoMIlIekce AJIZaHCKOro Mac-
CHBa).

HHONJIbTPAILHOHHBIA METACOMATO3 IPH NMOCTOSIHHOM JIABJIEHHH

Jlo cHx mop MBI paccMaTpHBAJH METacoMaTo3 HpH IOCTOSIHHOM ofGbeMe.
[Tepeitmem Temepb K cJy4ar0 HHOHIBTPALMOHHOTO MeTAacoMaro3a IIpH
TIOCTOSIHHOM JlaBJIEHHH Ha 3aMelllaeMble NMOPOjbl, NPH OTCYTCTBHH TeMIepa-
TYPHOrO TPafHeHTa.

3aMeHa 3KCTeHCHBHOTO (haKTOpa paBHOBeCHsS, HMEHHO O6beMa MOPOLHI,
Ha HWHTEHCHBHBI — JaB/ieHHe Ha NOPOAY — YMeHbllaeT Ha eNHHHLIY YHCJIO
B3aHMHOPaBHOBECHBIX MHHEpaJIOB, KOTOPOE Telepb CTAHOBUTCHA PaBHBIM WHCIY
RHEPTHHIX KOMIIOHEHTOB. ¥ MeHbLIEHHE HAa €IHHHUILY YHCJIa BO3MOXKHBIX MHHepa-
JIOB TIPOSIBJISIETCS] B OTCYTCTBHH B 3TOM CJIyuae «HU3GLITOYHBIX BIIOJIHE NMOIBHK-
HBIX MHHEpaJIOB», KOTOPhIe NPH MeTacoMaTo3e C MOCTOSHHBEIM OObEeMOM MOTJIH
BHIMOJIHATH BCe NMYCTOTH 3aMelnaeMoil mnopopabl. OGpasoBaHHe OCaXKIEHHBIX
MHHEpAaJIOB CTAHOBHTCH BO3MOXXHBIM TOJIBKO B C/Iyyae XHMHYECKOTO B3aHMO-
JefiCTBHA KOMIOHEHTOB B PacTBOpe, HMEHHO Ha ()POHTE PACTBOPEHHS KOMIO-
HEHTOB, MOHHIKAIOLIHX DAaCTBOPUMOCTb APYTHX KOMIOHEHTOB pacTBOpa, HIH
XKe B CJlyyae HaJH4Msl TeMNepaTypHOro rpaiueHta. [IpouCXOAMT 3TO moTOMY,
yro 06pa3oBaHHe MepecHIeHHbIX PAacTBOPOB CTAHOBHTCH HEBO3MOMKHEIM,
NIOCKOJILKY PAacTBOpsieMBle H OCaXKJaeMble MHHepasibl HAaXOAATCS NOJ OJHHA-
KOBBIM faBJI€eHHEM H NIPH ONHOH TeMIepaType.

Tak KaK MHHepaJbl IVIOTHEe NOPOBOTO pPacTBOpa M He MOTYT B HeM
IVIaBaTh, TO HOPMAaJbHEIM cJaydaeM H306apHOro Meracomarto3a GyHeT TOT,
NpH KOTOPOM paBHOMEpHOe JaBJEHHE Ha MHHepaJsbl MOPOAbl HECKOJIbKO Mpe-
BBHIIIaeT AaBJieHHe TMOPOBBLIX PacTBOpoB. B 3TOM ciyuae o6pa3oBaHHE NyCTOT
B Npefesie CTAHOBUTCS HEBO3MOXKHBIM, pPacTBOpPeHHE OTHENbHEIX MHHEPAJOB
NOpojbl 06si3aTeNbHO AOJXKHO CONPOBOMKAATHCA CMBIKAHHEM OCTAIOLIHXCS
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MHHepasJoB («MeTacoMaTHYeCKass KOHTPAKLUHfi» HJIH «MeTacoMaTHYeCKas
ycaika»). MeracomaTHueckass ycajka B OCOOEHHOCTH paclpoCTpaHeHa NpH
MeTacoMaTHYeCKHX MpoLeccax B KOpe BHIBETPHBAHHSA. Tak, NpH BhHILe/IayHBa-
HHH KBaplla B JKeJIe3HCThIX KBAapUHTaX IJIyOOKOH KODH BHIBETPHBAHHSA ycajiKa
MapTHTOBLIX 3epeH NPHBOAMT K O6pa30BaHHIO CIIOUIHEIX MapTHTOBBIX PYI.
MertacomaTnyeckasi ycaZka B OTHEJNbHBHIX YdacTKax HaGJiofaercsi H IPH
3HIONeHHBIX MeTacoMaTHYeCKHxX nponeccax. Hanpumep, mpu MertacoMaThue-
CKOIl JeCHJIHKalMH NerMaTHTOB ycaJka NPHBOLUT MecTaMH K 06pa3’oBaHHIO
nopoJ, o6oTallleHHbIX IJIHHO3eMoM B 2—2!/; pa3a Mo CpaBHEHHIO C HCXOIHBLIM
conepxanuem (1, crp. 145—147).

IIpu uso6apHoM 06pa3oBaHHH PEAKIHOHHBLIX HJIM XHMHUYECKH OCa*KJeHHHIX
MHHEDAJIOB MOXET HMeTb MeCTO TaKxXe YyBeJuueHHe ofbeMa 3aMelraeMoit
HOPOABI, YTO 3aMEHSIET TO yBeJlHYeHHe NaBJeHHA H 06pa3oBaHue MNepechilleH-
HBIX PacTBOPOB, KOTOpPOe B aHAJIOIMYHBIX KOJOHKaX NPOHCXOJMT NPH PaBHO-
0OBbEMHOM 3aMellleHHH.

Tak kak npn H306apHOM METacoMaTo3e H TepecHIlLeHHEle PacTBOPHl H OT-
KPHITHIe IIOPBI OTCYTCTBYIOT, TO HEBO3MOXHO 06pa3oBaHHe TaKHX 30H, B KOTO-
PBIX [OpOAA OTJHYAETCS OT HCXONHOHN TOJbKO BHITOJHEHHBIMH NYCTOTaMH.

Ecan B mopone o6pa3yloTcsi OKpyr/ble HYCTOTH, CTEHKH KOTODHIX BBIAED-
JKHBAIOT JaBjieHHe Ha/eraiolliHX NOpoN, TO MHHEpajbl Ha CTeHKax NyCcTOT
GYAyT HaXOIOUThCS MOJ MEHLbIUHM [aBJIeHHEM, YeM MHHepaJ/bl B OKPYXaloIUX
nopopax. IlostoMy mnoOpoBble pacTBOPEH OKPYXKAIOIHX HOPOL OKaXKyTCs
HECKOJILKO ITIePECHIIIEHHEIMU 110 OTHOLUEHHI0 K TaKHM IIyCTOTaM H IOCJeJIHHe
JOJIKHBL TMOCTENIEHHO BHIMOJHATBCA OCaXKJeHHeM MHHepaJoB H3 pacTBopa,
YTO yXKe NpeJCcTaBiseT 3aMelleHHe IPH MOCTOSTHHOM oGbeMe.

Bo Bcex oCTaJIbHBEIX OTHOLIEHHSIX H306apHHe HH(HJIBTPALHOHHEIE MeTa-
COMAaTHYeCKHe KOJOHKH He JOJIKHBEI OTJIHYaThCA OT COOTBETCTBYIOLIHX KOJIO-
HOK paBHOOGBEMHOro MeracoMmarosa., [ljsfi BHIBOZA BCeX BO3MOKHBEIX THIOB
H30TePMHYECKHX H300apHBIX KOJIOHOK H3 BHIBEJEHHBIX paHee PaBHOOGBEMHBIX
Hajgo: 1) MCKIIOYHTb OCaXKIeHHble MHHepaJbl, KpOMe OCaxKAeHHHIX Ha ¢poHTe
PAaCTBOPEHHSI KOMIOHEHTOB, MOHMXKAIIIHX PaCTBOPHMOCTb NAHHBIX OCaXK[IeH-
HBIX MHHepaJoB; 2) AONMYCTHTh NOJHOe CMbIKaHHe BCeX MyCTOT; 3) JONYCTHThL
pacuiupeHye 30H, o6pa3oBaHHe KOTOPHIX NPH pPaBHOOGBHLEMHOM 3aMelleHHH
COMPOBOXKIAIOCh BOSHHKHOBEHHeM IepechlilleHHbIX PacTBOPOB.

3AKJIOYEHHE

J1s MOHHMaHHA M IJIOMOTBOPHOTO JAaJibHEHIEr0 HCCJAefOBaHHSI IIpolec-
COB IPHPOAHOTO MHHepaJiooGpa30BaHUs COBEPIIEHHO HEOGXOJAHMO pasBHTHE
(bH3MKO-XHMHYECKHX TeOpHil 3THX mpoueccoB. [0 HeJaBHEro BpeMeHH TaKHe
TeOpHH OBIIH pa3paGoTaHbl TOMBKO [JIsi MarMaTHYECKHX MPOLECCOB H MM
B FeoJIOTHYECKOH JIHTepaType VAedsieTcsl JOCTaTOYHOe BHHMaHMe. PH3HKO-
XHMHYECKasi TeOpHsI METacOMAaTHYeCKHX IPOLECCOB JO IIOCJelHero BpeMeHH
OTCYTCTBOBaJla, TaK KaK €€ PasBHTHe HATAJKHBAJOCh HA DS NPHHUHNHAJb-
HBIX TPYAHOCTei B OTHOLIEHHH TEPMOIMHAMHMKH H KHHETHKH. A MeXIy TeM
C MeTacoMaTHYeCKHMH IpPOLIECCAMH CBf3aHHl BaxKHefilHe Npo6JieMBl TeoJo-
THH, HMeHHO Npo6sieMbl 06pa3oBaHHs MHHepaJbHBHIX MECTOPOXKAEHHi, MeTa-
MopdH3Ma, rpaHHTH3ALNH,

B npennaraemoit crathe H3anaraercs (H3HKO-XHMHYECKash TEOPHST HH(H/Ib-
TPaLMOHHOr0O MeTacoMaTo3a ¢ Y4YacTHEM MHOTOKOMMOHEHTHEIX MHHepaJioB.
PasBurble 31ech MeToAbl AAalOT BO3MOXHOCTb aHAJHM3HPOBATh Pas3HOOGpas-
Hble JacTHble CAy4Yad MeTacoMaTH3Ma, BCTpedalolliuecs MNPH T[eOoJOTHYECKHX
HcelleqoBaHuAX. KoHeuHo, o3HakoM/eHHe ¢ 3TOH MeTOAMKOH MpeACTaBJseT
H3BeCTHBle TPYAHOCTH B CHJIy HOBH3HHI paccMaTpHBaeMHIX BompocoB. Hosoe
BCErna TPYAHO ISl MOHMMAaHHA. TeopHsT MeTacoMaro3a €CTECTBEHHO BHOCHT
B (DH3HKO-XHMHUECKYIO IETPOJIOTHIO TaKhe IPOo6JjeMbl H METOMbl, KOTOphie
paHee B Heil He o6cyxaannch. OnHaKo NOTPeGHOCTh B aHAJH3e METaCOMaTH-
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wecKHX SBJIEHHI HACTOJIBKO Ha3pesla, KaK MOKa3bBaeT 4acToe OGCYXIeHHe
BOMPOCOB METacOMaTH3Ma B [EOJIOTHYECKOI! JIHTEpaType, UTO STH HensGex-
Hbie TPYAHOCTH He JOJIKHBEI OCTAaHaBJIHBATH T€0JIOTOB, H3YYAIOUMX MeTacoMa-
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U3BECTHA AKALJEMHNH HAVYK CCCP

CEPHS TEOXAOTAUYECKAS
1953, ™\ 4

0.CNONKBONA

KOHTAKTOBBIE SIBJIEHHSI B AKCOPAHCKOM TPAHHTHOM
MACCHBE

B cratbe oOXapakTepH3GBaHH pa3HooOpa3Hbple KOHEUHHle MPOAYKTH KOH-
TaKTOBLIX B3aHMOOTHOIWIEHHA HOPOJ KPOBAM H MarMbl aKCOPAaHCKOH IpaHHTHOH
HHTPY3HH H CAEJaHH BBHIBOAK O pewaimieii PONM MECTHBIX YCJHOBH# (KOH-
TPACTHBIl COCTAaB MarMnl M BMeHIAOMIHX NOPOJ, TeMNePaTYPHLIA pexHM, Je-
Tyyue KOMMOHEHTHl M Np.) NpH Npoheccax FHOGPHAH3IMA H ACCHMMJALHH.

BepxHenaieo3oicKkHil AKCOPaHCKHH TDaHHUTHBII MAacCHB pacHoJIOXKeH
B ceBepo-zanaiHoM Ilpu6anxambe. KpoBaeit akcopaHCKOfi  HMHTPY3HH
siBjisieTcs: 3¢ Qy3uBHO-0CAIOUHAS] CBHTA, B COCTAB KOTOPOH BXOJAT AE€BOHCKHE
H3BECTHSIKH, MeCUaHHKH, Ty}Hl n TyPoOpekunn anbOGHTOGHPOB H NOP(HPHTOB,
a Takxe mopupuThl B Tydsl HuKHero KapGoHa (¢ur. 1). Bce sTH moponm
BCTPEYAlOTC B HEMNOCPEJCTBEHHOM KOHTaKTe ¢ AKCODaHCKHM MacCHBOM,
H xopolasi 06HaXKEeHHOCTb I03BOJIsIET B AeTaJAX NPOC/IeIHTb B3aHMOOTHOLLE-
HUSl TPAHHUTOB C BMeIlalOIMMH MOPOJAMH H SHAOKOHTAKTEl HHTPY3HH.

B3auMoOTHOWIEHHS rPAHUTOB C MOPOAAMH KPOBJIH

O6uinit xapakrep CeBepPHBHIX KOHTAKTOB AKCOPAHCKO MHTPY3HH C MOpO-
JaMH KDOBJIH COTVIacHBIH. MecTaMy MOpPOJAH KPOBJIH MOJIOTO, MOYTH IOPH3OH-
TaJIbHO, JIOXKATCSI HAa TPAaHUTH, HO HHOIZAA OTAefbHble anoH3bl IPaHHTOB
cpesaloT Hx noj yrjom npusepHo B 30°. 3mech majeHHe KPOBJIH KpyToe —
cepepHoe. [Ipu mpoc/eXXABaHHH 5TOH JIHHMHM KOHTAKTa 'DAaHHTOB C 3amaja Ha
BOCTOK XOPOLUIO BHUAHO, YTO BHIXOALI I'PAHHTOB 3aHHMAIOT NMOAHOMKBSI XOJMOB,
BepLIMHBl KOTOPHIX CJOXKEHH pPOroBHKaMH. BMelnaioniHe ByJKaHOreHHBIE
MOpOAbl TpeACTaBJIEHH IepecanBalOLIUMHUCH BYJKAHHUECKHMH OpeKYMsiMH
anb6uTodHpoB H NOpGHPHTOB, adbOHTOOHpaMH, NMOPHUPHTAMH, HX Tydamn
H TY(OreHHbIMH TMeCYUaHHKAMH C XOPOLIO 3aMeTHOM cJIoHCcTocThio. IIpu oporo-
BHKOBAHHMH 3THX TMOPOA 3ayacTyw ObIBAaeT OYeHb TPY/JHO YJOBHTb HX B3aHM-
Hble nepexonnl. HenocpeacTBeHHble KOHTAKThl NOPOA KpPOBJAHM C pasHooOpas-
HBIMH MO TEKCType TpPaHHTaMH HaOJIOJAlOTCA BO MHOTHX ToYKaX. KOHTaKThl
3TH TO COBEpUIEHHO POBHBIE, Pe3KHe, TO H3BHJHCTbie C IPOHHKHOBEHHEM rpa-
HUTHOTO MaTepHaJjia BO BMelllalolllHe IOPOJbl B BuAe anogus, NPOKHIKOB
H MOTOKOB, NMPHYYIJUBO NepelJeTalolIHXCsI B CJO0KHOM y30pe H De3KO BhIle-
JISTIOUIHXCH CBOefl pO30BaTON OKpacKoil Ha TeMHOM ()OHe pPOrOBHKOB.

IpaHUTEl OTIIHYPOBBLIBAXOT OTHAEJbHBHIE YYacTKH 3THX TIOpPOJ, a HHOTAA
MPONHUTHIBAIOT UX KaJIHEBBLIM TIOJIEBBIM LINATOM, H B TAaKOM CJiydae MOXHO BH-
ZIeTb BHElIHe KaK Gbl MOCTeNeHHble NepeXxo/ibl TPAHHTOB B POrOBHKH.

I'paHuTHLII MaTepHaJ NPOHHKaeT B NOPOALI KPOBJH Ha pacCTOgHHE OT
10 1 1o 50 M OT HEMOCPEeNCTBEHHOIO KOHTAKTa, HO OTAENbHbiE TOHKHE IIpPO-
JKHJIKH TPaHHTHOTO, 'PaHOAMOPHTOBOTO U TIPAHOCHEHHTOBOTO COCTaBa HJH
KBapua MOXHO BCTpeTHTh Aaxe B 100—150 M ot KOHTakKTa.
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[Topoasl KPOBJH BIOJb CEBEPHOTO KOHTAKTa AKcogchxoﬁ HHTPY3HH TIpe-
ppallleHbl B POFOBHKH, TO TEMHOCephle C COXPAHHBILEHCS XOPOIIO 3aMeTHOi
CJIOUCTOCTBIO, XapaKTepHO# AMsi Ty(QOreHHbIX NMECYaHHKOB, TO IVIOTHbiE uep-
Hble, HHOTAA CO CJleflaMH BKpailieHHHKOB. [Ipy oporoBHKoBaHHH MOSBAAIOTCS
cBeTJIOCEpble, HHOTAA NMOYTH GeJible MUIOTHBIE NOPOABI C GOJBLUIMM WJIH MEHb-
LIHM KOJIHYECTBOM GHOTHTA HJIH aM(pHG0Ia H OKPYTJILIMH 3epHAMH MOJEBOTO
mnara B BHAE BKpAIUVIEHHHKOB, pasMepoM B 3—4 MM. B Takux mnopomax
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¢ur. 1. CxeMa ceBepHOro KOHTaKTa AKCOPAHCKOTO T'PaHHTHOIO MacCHBa
1 — weTBepTHYHKE, 2 — NOPOHPHTH H HX TYPH, 3 — N3BECTHAKH, 4~ TydW axb6urodupos, u nopdupHTOB,
& — mecuaBuk#, 6 — NOPOUPHTH, aab6UTOGADPH, OPTOGHPH H HX TYDM, 7 — NKOPUT-NOLPUPHTH, § — rPaHHT-
nopdupH, 9 — KUJILHHE FrPaHHTH, aNAUTH H TErMaTHTH, J0 — KPYNHO3ePHHCTHle IPaHUTH, 1/ — M@NKO3ep=
HHCTHE TPAHATH, /2 — rpaHoAROpPHTH, 13 — ra66po

OOBIYHO TaKXKe COXPaHAeTCs CJOHCTOCTb H JIHH3006pasHble GeJble YYacCTKH,
BEPOSITHO, NpOHCIIeJIINHe 32 cyeT O6JOMKOB (esb3uTOB. MeHee H3MEHEHHBIE
Ty®bbl NOpGHHPHTOB TakxkKe ObIBAIOT MepeloJIHEHBl TaKHMH XKe OGJOMKaMH, HO
HMEIOIIHMH yryioBaTylo ¢opMy. 3aseramolliye fajblie OT KOHTaKTa BYJKaHHUe-
CKkHe 6peKyHH Mop(dHPHTOB HeCYT OuYeHb ciabble CJIe[bl OPOTOBHKOBaHHSA. B Hux
Mbl BHOUM KpynHbIe 06J0MKH TY(oB anb6uTOPHPOB, NECYaHHKOB H KBAPLHUTOB,
a B IleMeHTe pa3jiuyaeM OCKOJKHM BKPAIlJIeHHHKOB IIJ1arMoKJa3a.

B npyrux ciyyasix B MacCHBHBIX NMOPOAAX C OCBET/IEHHBIM, 6ojiee KHCJBIM
LUEMEHTOM BCTpeyaloTcsi OOJIOMKH OCHOBHHX 3¢dy3uBoB. OpOropHKoBaHHe
ITHX NMOPOJ HHOrAa CONPOBOXKJAeTcs IOsIBIeHHeM 4YepHOro rpaHara. [Tocnes-
HHI o6pa3syeT c1a60 3aMeTHYIO MeJIKyIO CNOpaJH4ecKylo BKPAalJIeHHOCTb HJIH
oTAenbHBle GoJiee KPYMHbIE OKPYIJble 3epHA M BeTBsilllHecss cTpYikH. MHorza
rpaHaT pa3BHBaeTC MO CJOHUCTOCTH, B CBfI3H C YeM NOPOABI CTAHOBATCA
N0J10CYaTHIMH.

IIpu oporoBuKOBaHMH H TDAHHTH3ALHH IMEPEUHCIEHHBIX BBIIE HOPOX
B HEKOTOPBIX CJy4YafAXx COXPAHSIOTCS PeNHKTHl HX OOJOMOYHOrO MPOHCXOXAe-
HHA M TOrAa, NMPH OTYETJHBOH HX (peJbAlUNaTH3aLMH, MOXHO BHAETb, KakK
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KasMeBOro MosieBOro LUMaTta, M B HEKOTOPbIX CAyYasX OH HauMHaeT 3aMeTHO
npeobnagatb, co3gaBas Kak 6bl (hOH, HAa KOTOPOM BbIAENATCA BCe Apyrue
MUHepanbl. MHOrga nosiBNseTcs KOPAVEPUT C TUMWUYHBIM JIMMOHHO-XXENTbIM
MJeoXpon3MoM. Pa3BMBAlOTCS CUTOBUAHbIE CTPYKTYpPbl, CBSi3aHHble C Hanu-
UMEM MHOTOYMCNEHHBIX MeNbYalilLMX OKPYT/bIX BK/IYEHWUIA KanneBoro mnosne-

dur. 3. CkonneHne NMUCTOYKOB 6moTuTa (TEMHOE cneBa
B POroBUKe)

>97:B98:9 Y C9D ?8?7:D?=6@7

dur. 4. TIPOXUNKN rpaHnUTa B POroBUKe.
>97:B98:9 Y 8:E67: <E@9A984

BOrO LUNaTa B KBapue Wnu B njarnoknase, nnarnoknasa B KaiMesom M0JSeBOM
wnaTe WaM B KBaple, KBapua B KaJMeBOM MOMEBOM LUNaTte WM B naarvo-
Knase. HakoHeL, B poroBukax MOABMASETCA [PaHUTHbIA MaTepuan B Bujge
TOHKUX MNPOXW/IKOB WM OTAENbHbIX CKOMMEHUA 3epeH KBapua W MnoneBbIX
wnatos (ur. 2 u 4), 4TO MHOrga COMPOBOXAaeTca 06pa3oBaHMEM MUKPO-
nermMaTuTa, 3amellarollero TOHKO3EPHUCTYI0 MacCy poroBuKa.

LIBeTHOI I MMWHepan, Kak Yy)e 0TMe4yanocb, 0Obl4HO npeAcTaBneH 6GUOTU-
ToM. lMocnegHWini YacTo pacronaraeTcss nosockamu. Pexxe BCTpevaeTcs 3ene-



Hass poroBasg o6MaHKa, KOTopasi, 1O CpPaBHeHHIO C ADYTHMH MHHepaJaMH,
oGpasyer KpynHble Bbille/IeHHs], CILIOUIb HCHeHipeHHble OKPYIJIBIMH BKJIOYe-
HHSIMH MEJIKHX 3epeH NoJIeBOro 1LIMaTa WM KBapua. B apyrux cinydastx mBeT-
Hble MHHepaJel IpeiCTaBJeHbl MHOTOYHCJIEHHBIMH  MEJIKHMH  3epHaMH
JHONCHAA.

Poroeukh, 06pa3oBaBliliHecsi 3a c4YeT rpyGooGJoMoYHEIX Tydos nopdupH-
TOB, KpaitHe HepaBHOMEPHO 3ePHHCTHI H HEOJHOPOJHH MO CBOEMY COCTaBY
Jaxe B IIpefejax OAHOrO 1LIH(a, NpHYEM 37leCb B OJHOM YYacTKe MOXKeET
mpeo6JafiaTh KaJHeBHIl TOJMeBOH IUMaT, a B JPYroM — OTCYTCTBOBaTb
H COXPaHATHCS CHJIBHO COCCIOPDHTH3HPOBAHHEI MEePBHUHBLIN NJIaruokjaas, rpa-
HOGJIAaCTHYECKHR arperat KBapua 6e3 NOJIEBHIX IINATOB HJIH CKONJIEHHE LBET-
HBIX MHHepaJoB. :

Kak yxe oTMeuajoch, NpPH OPOrOBUKOBAHHH NOPGHPHTOR MOSIBJISAETCH
rpaHaT. Ilog MHKPOCKONIOM MOXHO BHIETh, UTO B MeJIKO3epHHCTON mopone
C TpaHOGJIAaCTHYECKOH CTPYKTypoil, riae npeo6/jafaeT KaJHeBHIl MOJMeBOH
IINar H, KpoOMe Hero, NMPHCYTCTBYeT IJIarHoK/1a3, GHOTHT M NMHPOKCEH, BOKPYT
3epeH MocJiefiHero o6pa3yeTcsi OTOpouKa rpaHaTta. IIpu mafbHeiilleM pasBH-
THH 3TOTQ Ipolecca, FpaHAT B BHJAE H3BHIHNCTHIX BETBSILHXCA INPOMKHIKOB
pacnpoctpaHsieTcsi o Bceil nopoje.

B Tab6sa. | npuUBOJHUTCA KOJNHYECTBEHHbLI MHHepaJIOTHUECKH{l cocTaB psaia
POTOBHKOB.

Ta6auma 1
KoanyecTBeHHbIfi MHHepasornyeckHii cocTaB poropuKos
% Kana. moxes. Mupoxk- | Poros. ] Tura-

ma.  [[Taarmoksas| "o, Ksapu ceH obm. | B¥oTHT| Cpanatf AnaTHT| gy, |Pyaube
202a ":26,5'; 62,5 6,1 2,8 — — — 1,3 10,3 10,5
202 39,9 50,5 5,8 0,5 — 0,1 0,810,3 0,71 1,4
202p 35,6 36,6 18,2 — 8,0 — — | 011}]05 1} 1,0
2026 56,6 36,2 5,5 0,3 — — — 10,2]0,5| 0,7
203 54,0 25,5 10,3 — — 84| — 10,3 (03] 1,5
203r 72,5 0,6 24,6 — — 1,5 — — — 10,8

U3 tabs. 1 BHOAHO, UTO HET HHKAKO 3aBHCHMOCTH MEXAY COCTaBOM IBeT-
HbIX KOMIIOHEHTOB POTOBHKOB H COOTHOILIEGHHEM MHHEPAJIOB JIeHKOKPaTOBOil
qactd nopoisl. Berpeuatotes poroBuku (mn. 202a), B xotopeix npeo6ianaer
KaJIueBHIi NOJIEBOi LUMAT, a B KayecTBe IBETHOTO MHHepaJa NPUCYTCTBYeT
ITHPOKCeH.

Mnuder 203 u 203r AeMOHCTPHPYIOT COCTaB MOPOJ, B3ATHIX H3 Hemocpen-
CTBEHHOTO KOHTaKTa M INpeJCTAaBJSIOUIHX CMeCh BellleCTBa POroBHKa H Trpa-
HuTa. OHH OTJIHYAIOTCH OTHOCHTEJNBHO GOJBIIHM KOJIHUECTBOM KBapua H GHo-
THTA H HHU3KHM COJEpXKaHHEeM KaJlHeBOro MOJIEBOro INmata (CpaBHHUTENIbHO
¢ mJjarHok/aaszoM) uau (uwt, 203r) mMouTH NMOJHBIM €ro OTCYTCTBHEM, a TaKiKe
nepekpHCTaIu3alueil ¢ o6pasoBaHueM TUnuauoMopdHoit cTpykTypht. Takum
o6pa3oM, o6JacTb HeNoCpeACTBEHHOr0 KOHTaKTa He Gblna GJaronpustHa s
OTJIOXKeHHUs] KaJIHeBOro I0JIeBOI'O UIraTa, M IJIaBHash €ro Macca, Kak 3TO
BHAHO H3 TabJ. 1, mepexBHrasach jaJbille OT KOHTAKTa H OTJaraJjach B 6osiee
XOJIOAHBIX yuacTkax, OOeqHeHHe KaJHEBHIM IIOJIEBHIM LIMATOM, KaK MBI
YBHAHM HFXKe, OTMeYaeTCsl H B I'PAHHTOMAAX SHAOKOHTAKTOB.

IHIOKOHTAKTBl HHTPY3HH

TaM, rxe rpaHHTE HEMOCPEACTBEHHO CONPHKACAIOTCA C OMHCAHHBIMH BBILIE
OPOrOBHKOBAaHHBIMH 3()({y3HBHEIMH NOPOJAaMH, B HHX Ha6JI0JaeTcs AOBOJbLHO
MHOI'O MeJIKHX KCEHOJIHTOB, KaK CHJIbHO H3MEHEeHHHIX, NOBHIHMOMY, TJyGHH-
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KavecTBeHHLIA MHHepaNOrRYeCKHA COCTaB NMOPON SHAOKOHTAKTA'®

Ta6bauuma 2

MuHepain OCHOBHOM Macchl

o
2 K % HasBanne nopoad CocTas BKpanieHHUKOB KaAHeBH MOAEBOR
EE§ nJaruokaa3 wnar KBapua 6uoTHT poroBad obMaHKa aKeccopunie
1 | MeaxosephncToie rpa-| Her 3oHanbHb:
KHTH 1) oauroknas Ne 20 | MuKPOKIHH + + — Her
2) anb%m-onurox.naa
flopdupoBuanbie cpea-| [Mrarmoknas soHanp- | Takoil e, Kak BO | MHUKPOKIHMH + + — Turano-MarHerur,
HE3CPHHCTHE HBbIH: 2 BKpallJIEHHUKAX THTAHHT
1) Ne 20
2) N: 6—8
2 | KpynHosepHucrhe, [Iaarkokaas 30Hanb- | 30HaNbHBIA Muxkpoxsun- + 4 — Turanur, THTaHO-
cyerxa mnopdupo- HhIi: MAarHeTHT, alaTHT
BHAHBIE TPAHHTH 1) Ne 40 1) onukornas Ne 20
2) Ne 32
3) Ne 27
4) Ne 20 2) ans6nT Ne 8
5) Ne 15
6) Ne 8
MHuKDOKAKHH
I'paHuT-nOpGHPL! Maaruoxaas-auaeaud | AabGHT-OJIHIOKAA3 He onmpezensan-] <+ [[lceBanomopdosni| INceBromopdosnpl THTaHO-MarHETHT,
: Ne 32—33 Ne 10 csl XJAOpHTa MO XJOpHTa IO THTaHHT
Kanuesnit moaepol OGHOTHTY poroBoft 06-
mnar MaHKe
KBapu
Xaoput no ampubony. .
CpenHesepHHCTbIE Her OuHroknas-aHAe3nH Makpoknun + |XaopatHsupo- | Xnopurtasupo- | THTaHO-MarHeTHT,
TPaRHTH Ne 29— BaHHKI# BaHHaf, 3efe- THTAHAT, anaTHT
Cpenunii coctas kpyn-| Her 3oHanbHHI: MHKPOKAHH + Hast
HO3EPHHCTRHIX TIpa- 1) N 20 + —_ THTaHO-MarHEeTHT,
HHTOB, mpeobnana- 2) Ne 10 OYeHb peaKo —
IOIKX B HHTPY3HH — UMPKOH, ama-
THT, THT3HHT

T JIpuCyTCTBHE MHHepaa B MOPOJE OTMEYaeTCA 3HAKOM +, OTCYTCTBHE — 3HAKOM —.
% B oroit M B JPYrEX TalMHUAX COCTAB 30HAJIbHOTO MJArHOK/Ja3a KAaeTCA OT HEHTPa K KPalo 3epHAl 30HM 12ur7T I




HOrO NIPOMCXOXKJEHHS, TaK M COXPAHHBIUAX CTPYKTYPY H COCTaB POTOBHKOB
n 3¢ ¢dysnBoB. 31ech, B SHAOKOHTAKTaX HHTPY3HH, MOSBASIOTCS MeEJKO3epHH-
CTble IPaHUTHL, TPAHUT-NOPOHUPH H NOPPHUPOBUAHBIE TPAHHTH, HOCTENEHHO
CMeHSIoIMeCs KPYIMHO3ePHHCTHIMH, NIpeo6iajaloliiMH B MacCHBE TPaHHTaMH.
IInpHHa 3HIOKOHTAKTOBOIO OpEeOJa B Pas3/HYHBIX YYacCTKaX HIMepsieTcsl CaH-
THMETPaMH, METPaMH, JeCATKaMH MeTPOB H GoJblile.

Ilo xapakTepy mepexOIOB OT OXHOH TEKCTYPHOH pasHOCTH TPaHHTORB
K IpYrofi MBI BHIeJseM TPH THNA SHIOKOHTAaKTOBEIX H3MeHEeHHil, MHHEpaJo-
rHYeCKHH COCTaB KOTOPHIX OXapaKTepH30BaH B TOMELIEHHOH HHXe Taba. 2,

KonuuecrBenHble MHHEpaJIOTHUECKHE TMOACYETH COCTAaBa 3THX Ke IOPOXK
npeacTaBieHsl B Tabda. 3.

Ta6annma 3
KoanyecTBennblfi MAHEpaJNOrHYeCKMit COCTAaB MNOPOA, 3SHAOKOHTAKTA
HHTPY3HH
Kaaneswi BuoTHT n
Ha3sanste mopoxul IMrarmoknas | noneroit Ksapr aKueccope
mpaTt HHE
MeakosepHHCTHE TpaHuThl (THO 1) 14 38—20 | 42—60 6
“KpynHo3epuucThie moppHpOBHAHbBIE 20 35 38 7
TpaHuTH (THO 2)
KpynnosepuucTble rpaHuTh, mnpe- 23 41 29 7
obrapjaolpe B MacCHBe

DTH JaHHBE MOATBEPXKAAIOT, YTO SHAOKOHTAKTOBbIE H3MEHEHHs IepBOro
THNA 3aKJI0Yal0TCs ([0 CPABHEHHIO C CPEIHMM THIIOM TIPaHHTOB MAacCHBA)
B YMeHbIIEHHH KOJHYECTBA KaJIHEBOTO MOJIEBOrO IUMaTa H B pe3KOM yBeJHdYe-
HHH COJepxKaHHs KBapua. Tum BTOpOH, MOMHMO OTMeYeHHHIX BHIIIE OTJIHYHH,
XapaKTepu3yeTcsl yBeJIHUeHHeM OCHOBHOCTH mJiaTHOKJasa. Hakowen, B 3HIO-
KOHTAKTOBLIX MOPOJaX TPETbero THIA Pe3KO NOBHINIAETCS OCHOBHOCTH IIarH-
OKJlasa U MOsBJseTCs 3ejeHass poropas oOMaHKa. Takum o6pasoM, ycTaHaB-
JUBaeTcsl, YT0 B KOHTakTe ¢ 3G(ysHBHEIMH NOpPOJAMH  TPOHCXONHMT
oforauleHde MarMhbl IVIaBHBIM 06pa3oM KpeMHe3seMOM. B To ke BpeMs H3 Hee
BoiHocHTest KyO. TTociennuit otsiaraercsi, Kak Mbl BHIEJNH, B POTOBHKAaX.

B KxoHTaKTe ¢ H3BECTKOBHCTHIMH MecUaHHKaMu (Ha CeBepo-3amaje) rpa-
HUTHI MOCTENIeHHO NEepPEeXOAsiT B 'PAHOAHOPHTH (adaMesIuTH) H peXe B rpa-
HOCHEHHTHI.

KosnuecTBeHHEII B KayeCTBeHHHII MHHepaJIOTHUECKHH cocTaB HaubGoJjee
THIHYHBIX IPAHONHOPHTOB (agaMeJJIHTOB) NpeActaBJeH B Tabua. 4 u 5.

TlpuBeneHHbie MOACYETH MOKAa3LIBAIOT, YTO B JaHHOM CJyuae, Hapsgy
C TOH e 3aKOHOMEDHOCTHIO YMEHbIIeHHsS KOJIHYeCTBa KaJIHEBOTO IIOJIEBOrO
HInaTa H MOBBILLIEHHS OCHOBHOCTH IIarHOKJa3a, NPOHCXOOHT NOTepsi KBapua,
a He yBeJIUUeHHe €ro KOJIMUECTBa, KaK Ha KoHTaKre ¢ sddysusamu. Iloreps
KBaplla BUIHA ¥ B NPHBEJEHHBIX BhIlle NOACYETaX, H B O6pa30BaHHH T'pPaHO-
cHeHHTOB. B mocienHux npeoGiafgaerT MHKPOKJIUH-IEPTHT, NPUCYTCTBYET OJH-
roknas Ne 26, HeMHOro Ksapua, poroBasi 0OMaHKa M GHOTHT MJM IHDOKCEH-
AMOINCHA, a TaK¥e JOBOJBHO MHOTO amaTHTa, THTAHHTA W HJIbMeEHHTA.
MecTtaMn B 3THX mopojax Ha6JiofaeTcsi TpaHaT THNA aHAPagHTa, KOTOPHIHA
AOC/e0BATeNIbHO 3aMella] KBapll, IBeTHBle MHHepasJbl M 3aTeM NoJieBhle
LINaTh, B NIePBYI0 ouepelb, MyarHokaas. KoHeuHEll pe3yJbTaT Takoro npeo6-
pasoBaHHsI TPAHOCHEHHTOB IIpeNCTaB/sieT NOPOAa, COCTOAUlAast H3 IpaHaTa,
3MUA0TA, KaJHEBOTO I10JIEBOro: LINaTa U OOPHIBKOB 3epeH IUIaTHOKAa3a U Hpo-
kceHa. MHorna spech xe HaGmiofaercs MOBHIUIEHHOE COAEpXKaHHE THTAHHUTA,
06pasoBaBIliero KpynHble 3epHa H B CBOIO OUepefb 3aMECTHBILErO IJArHoKaas.

Crenyer OTMeTUTh, YTO OPOTOBHKOBAHHEIE TIECYAHHMKH, KAK M OMNHCAHHBIE
BhIllle POTOBHKH, 00pasoBaBlliHecd 3a cuyeT 3(p¢ysHBOB, TaKKe o0O6OraileHbl
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Ta6aunma 4

MuHepanorniecKHii COcTaB rpaHOXHOPHTOB

OcHoBHaA Macca
BxpanneHHAKR Kanues. porosas aKneccopHue
naargokaa3 | nones. | ksapn | BHOTHT| o6manka H pylhne
mnaT
Uspeaka nna- Pe3sko + +. + | 3enenas { Tutaumt, THTA-~
FHOKJa3 30HaJBHBIH HO-MarHeTHuT
RUPHT
Cng =
1) Ne 40—4d 16—18
2) Ne 34 2
2V =
3) No 12—16 82—84

KaJieBHIM TOJIEBHIM IMaToM (HO He KBapueMm), IPH 3TOM dYacTto Ha6Jio-
Jaercs ux rpaHuTH3auus. FHTepeceH TOT (PaKT, UTO B KOHTAKTE ¢ H3BECTKOBH-
CThIMH MEeCYaHHKaMH B 'PaHHTaX He BCTPEUEHbI KCEHOJHTHI.

CpasHHBasi ONUCAHHBIE BbI-

tle TPaHONHOPHTHl 3HIOKOH- Ta6amuas
TakKTa, NPEACTABIAIONINE D€~  KopuyecTBeHHHLIA MHHepAaJNOTHYECKHA  COCTaB
3yJIbTaT aCCUMUJIAUHH MarMou rpPaHOAHOPHTOB

H3BECTKOBHCTBIX I€CYAHHUKOB,

¢ IUIOWAAHBIMH  BBIXOXAMH . | 8 g
rPaHOHCPUTOB Y CONKH AKCO- s |2 W2 | Es
pan II (cdur. 1), Mbl JO/KHEL ~ Hassaume nopomw | 2 g « | 83| 8%
TIPUATH K BBIBOAY, UTO NOCHeN- g | 5¢ & | 22 H&
HHe He MorJau oG6pa3cBaTbCs = | =8 2 | H2 | <=
NyTeM d4CCHMMIISILHA H3BeCT-

HIKOB Ha MecTe, B MNYHKTe IpanopHoputsl | 47 | 25 | 48 | 8—9 | 1—2
HelocpeACTBEHHOrO Habsoge- Tlopduposna- 50 25 16 6 3
Hust. KOHTaKThl MeXay rpaso- ::fpm:}’a“'

JAHOPHTAMH K H3BE€CTHAKAMH prl’lHOBepHH c- 23 41 29 5 92
OTJIHYAIOTCS  pe3KocTbio. Bos- THEe TPaHUTHI

JEeHCTBHe HHTPY3HHM HA H3BECT- MHTPY3HH

HSKH BbIp4)Kaercsi B HMX BOJ-
JAaCTOHHTH3AUMH H B o6paso-
BaHHH BOJIJIACTOHHUT-AMONCHAOBBIX M BOJJIACTOHUT-EUONMCHI-TPAaHATOBHIX CKap-
HoB. MoxHO, cleoBaTeIbHO, TOBOPUTH O TOM, YTO ACCHMHJISIIUSA Ha MecTe, B
npejesax KaMepsl UHTPY3HH, B JAHHOM CJydyae OTCYTCTBYeT.

B koHrakTe ¢ 5(¢dy3uBHLIMH TOpPORAMH aCCHMHJALMS C TeHAeHuuei
{IOBbIUEHHsST OCHOBHOCTH MarMbl IpOsiBUJIach B OueHb cjaboil ¢opme, cnopa-
AHYeCKH, HAa ydacTKax, H3MepsieMBEIX METpaMH, U HHIAe He aounia Ko o6paso-
BaHUsl rpaHoAHOpHTOB. Hapsaay ¢ 3THM, Mbl HMeeM [JOKa3aTeJbCTBa Ta3oBOrO
repeHoca, YTO BeIpaxKaeTcs B OOOrallleHHH KBapileM TpaHHTOB SHIOKOHTAKTa
U B BbIHOCE B OKpYKalolllHe MaCCHB MOpOAbl KaJHeBOro IOJIEBOTO 1UMAaTa.

CTpyKTypHl SHIOKOHTAKTOB I'PAaHHTOB Ha ceBepe (NOPGHPOBHAHOCTDL, MeJ-
KO3€PHHCTOCTb) I0O3BOJISIIOT FOBOPHTh O CPaBHHATEJNBHO OBICTPOM OXJIAXKIEHHM
H KpHCTa//IM3auul MarMbl. MOXHO MpPEANONIOXKHTh TaK¥Ke, YTO 3AeCh peaKuUs
1IJla ¢ MeHbIIMM MPHTOKOM JIeTy4HX, YeM Ha ceBepo-3anajie, HJIH 4TO Nocjefn-
HHe 3JleCb PacXOJ0BaJHCh IVIaBHBIM 06pa3soM Ha nepepaGOTKy MHOTOYHCJeH-
HBIX OGJIOMKOB, NMONABIIHX B MarMy B BH/JE€ KCEHOJIHTOB., V3yueHHe KCEHOJIH-
TOB NOJ MHKPOCKOIOM NOKa3aJo, YTO B HHX OTpPaXKeHHl BCEe CTAAHH MOCTENeH-
HOro InpeoGpa3soBaHHS B CTOPOHY INPHOJHIKEHHS HX COCTaBa H CTPYKTYpLI
K ’'DaHHTaM.

B koHTaKTe ¢ H3BeCTKOBHCTHIMH IleCUaHHKaMH B TrpaHHTax He Ha6Jio-
JaeTcsi pe3ko NMOPpQUPOBHIAHEIX H MeJKO3EPHHUCTHIX CTPYKTYP H B TO Ke BpeMs
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KOJIH4eCTBO AaKIECCOPHBIX MHHEpaJsOB, TAKHX KAaK aNaTHT H THTAHHT, TOBHI-
maercda. [lopuaumMomy, 3fech peaknus ILuia ¢ GOJbIIHM TNPHTOKOM JIETYYHX
3JIEeMeHTOB, MOCTYNaBUINX HE TOJNbKO H3 MarMel, HO H BHIe/JSIBUIHXCH B BHAE
CO; npH peakuusix MarMel ¢ H3BECTKOBHCTHIM IIeMEHTOM TeCUaHHKOB.

KoHrakroBrle uaMeHeHHs 5 dy3HBHEIX NMOPOA NOJA BO3HEHCTBHEM Marmsl
rPAHHTOB MNPOMUCXOAMAHM B ABa 3Tama, [lepBbiif 3Tam — OpOroBHKOBaHHe,
BTOpO# — MOsIBJIEHHe B POTOBHKAaX KBapLa, a 3aTeM H Ka/MeBOro I[0JIeBOro
mmara. Kannit Bo Bcex cayyasix Gbll odeHb IOABHXKEH, JIETKO NPOHHKAJ KakK
B POrOBHKH, TaK M B [eCUaHHKH. PoJjb NpuUMecH TIpaHHTHOrO MaTepHaJja
B POTOBHKAaX H €r0 aKTHBHOCTb $IBHO BO3pacTaer C NMPHOJHXKEHHEM K HHTDY-
3ud. Ko/snuecTBO 1BETHBIX KOMIIOHEHTOB M HX COCTaB, KaK HaM KaxeTcs,
3aBHCAT VIaBHHIM 06pa3oM OT COCTaBa OPOTOBHKOBaHHOM mopoabl. B Hamem
npHMepe NpH MeraMopdH3Me H3BECTKOBHCTHIX IIECYAHHMKOB TNOSIBASETCS
HHOTZa TTHPOKCEH, OPOTOBHKOBaHUe NMOP(HHPUTOB CONPOBOXKAaeTcss ob6pasoba-
HHeM poroBoii o6MaHKH, pexke NHpPOKCeHa, a B aJjb6HTO(HpPax pa3BHBAETCH
GHOTHT.

Hamu onmncaH To/bKO €JHHHUHHII NpHMep LIHPOKO PACHPOCTPaHEHHBIX
H OYeHb MHOT0o06pasHBIX MO CBOHM INPOSABJEHHSM KOHTAKTOBHIX B3aHMOOTHO-
LIeHH{l BMELIAIOUWHX NMOPOA H MarMbl HHTPY3Hil. AHAJIOTHYHLIE NPHMEPH MPH-
BelleHH B psane pabot (1, 2, 5, 6), HO Te 3aKOHOMEPHOCTH, KaKue HOAMeUYeHbl
HaMH NPH H3YYeHHH KOHTAKTOB AKCOpPaHCKOro MaccHBa, He Be3jie H He BCeraa
JeficTByloT. MOXHO CKa3aTh, YTO B npoleccax THOpPHAH3MA H aCCHMHJISIIHW
pellaloumas poJb MNPHHAIJIEXKHT MECTHHIM YCJIOBHUAM: COCTOSIHHIO KPOBJH
(MaccCHBHOCTb HJIH pa3fpoObJIeHHOCTb), COCTaBy e€e IOPOA, TeMIepaTypHOMY
PEXXHUMY Marmbl, HaKOMJIEHHIO B 30He KOHTAKTA MJIH BBIHOCY M3 Hee JIETYYHX
KOMIOHeHTOB. [103TOMY B pasHBIX YCJIOBHSIX fIBJIEHHSI aCCHMHJIALMWH B METPO-
rpaduyeckoM OTHOLUeHHH Ype3BBIYaiiHO pa3Hoo6pasHel. Hanpumep, maxe Ha
TakOM HeOOJIbIIOM INPOCTPAHCTBE, KaK ONMHCAHHBIN HAMH KOHTAaKT AKCopaH-
CKOTO MacCHBa, Mbl BHIHM AOBOJILHO 60JbllIoe pasHooGpasHe KOHEUHBIX NPO-
JYKTOB KOHTAKTOBBIX B3aHMOOTHOILIEHHI MOpPOJ KPOBJH H MarMbl TPaHHTOB,
HeCMOTPsi Ha GoJiblHe pasMephl AKCOPaHCKON HHTPY3HH H ee BblAEpIKaHHbLII
TPAHHTHHIH COCTaB.
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H3BECTHA AKALEMHUHU HAYK CCCP

CEPNA TEOJMOTNYECKAS
1953, N 4

B. . MOPKOBKHHA u H ILJYNAHOBA

K BONNPOCY O NPOUCXO)KAEHHH TABBPO-AM®HBOJIUTOB
HEKOTOPbIX PAHOHOB CEBEPHOI'O YPAJIA

Ha ocHOBaHHHM [eTalbHOTO H3yueHHsT coOpaHHOTO (paKTHUECKOTD MaTe-
puajsa aBTOpPHI NPHIUIM K 3aKJIIOUEHHIO, 4TO ra66po-aMdu6oauTh raG6po-me-
PUAOTHTOBOH ¢GopManuM BocTouHoro ckioHa CepepHoro Ypana, H 0OCo6eHHO
HX TaKCHTOBble H IOJOCYATHIE PA3HOCTH, IO CBOEMY TeHe3HCY He SABRIAITCS
nuddepenunaraMi ra66poBoii MarMbl, Kak 3T0 NMPHHATO CYKTaTb, a o6pasoBa-
JIHCb B pe3ysbTaTe MHBEKIHUOHHO-METAaCOMaTHYECKONO H3MEeHEHHs MOpOoX pas-
JIMYHOTO COCTaBa M JOJIKHBI HA3bIBaTbhesl CMellaHHBIM — aM(pHOONHTOBBIM
KOMILJIEKCOM.

I. BBEAEHHE

B crpoennn ra66po-nepuaoTHTOBO# dopMaluE BOCTOYHOTO CKJOHa ¥Ypana,
XaK HM3BECTHO, NPHHUMAIOT yYacTHe pa3HooOpasHble ropHble MOPOABI, OT VJb-
TPaOCHOBHBIX Pa3HOCTEH — AYHUTOB, HEPHAOTHTOB, NHPOKCEHHTOB — BILJIOTh
10 KHCJIBIX — IJIAaTHOTPAHHTOB M KBapleBHX NHOPHTOB. BoJbloe 3HayeHue B
310d (opMalHH HMEET KOMIUIEKC POroBoOOGMaHKOBO-NOJIEBOLINATCBHX IO-
pox — ra66po-aMpuGONHTOB, XapaKTepH3YIOUIHACA ocoGeHHO OGOJIBIIMM Das-
HooGpasHeM BCTpeYaloLIMXCA B HeM Da3HOBHIHOCTefl H INHPDOKHM Da3BHTHEM
TAKCHTOBLIX MHKPO- H MaKpPOCTPYKTYP, KaK-TO: HOJOCYATHIX (OT TOHKOmoOJoC-
YaThIX A0 rpyGoMoJIOCYaTHIX), MATHHCTHIX, GPeKYHeBUAHBEIX, MACCHBHBIX, TOpP-
PupobiiaCTHIeCKHX, 3€PHUCTBIX, THTAHTO3EPHHCTHIX U T. I

[To BHeliHeMy BHIY MHOTHe H3 3THX CTPYKTYP aHAJOTHUHE THIHYHBIM
NepBHYHO-MarMaTHYeCKHM TaKCHTOBBIM CTPykTypaM, omucaHHbiM @. 1O. Jle-
BHHCOH-Jleccunrom B nopopax IenexknHa Kamusa na CeBepHoMm ¥pase. On-
Hako MaTepuaJl, NOJYUYeHHbIH HAMH IpH HCCAEIOBAHHH HEKOTOPBIX HHTPY3HB-
HBIX MacCHBOB 3Toii opMaluH, yGeIHTeNbHO IOKA3kIBAEeT, UTO: 1) CTPYKTYpHI
aHaJIOTHYHOTO THIA MOTYT BO3HHKATbh B KHCJIBIX, OCHOBHBIX M JlaXe B yJbTpa-
OCHOBHBIX NIOPOJAX B pe3y/bTaTe AKTHBHBIX HHDbEKIHOHHO-METACOMATHYECKUX
npoueccoB; 2) XuMHUYeCKOe W IeTporpaduyeckoe pasHooGpasHe NMOPOA B OT-
IeJbHBIX KoMillekcax dopmanuu CepepHoro Ypaja, B 4aCTHOCTH B raG6po-
aMm¢uboanTax, Takxe OOGYCJIOBJIEHO B 3HAUHTEJNBHOH Mepe HHBEKLHOHHO-Me-
TaCOMaTHYECKHMH H aCCHMHJISILHOHHBIMH NpOUEecCaMH, a He HOPMaJbHBEIM XO-
oM MarMatnuecko# anddepeHUHaLuH, KaK ITO YacTo NpHHATO AyMaTh (5).

Taxoe TosKOBaHHe reHe3Hca OTAEJNbHBIX KOMILIeKcoB ¢opmaunu CeBepHoro
Ypana He ABNAETCS HOBbIM, HO BaXKHO 3[eCb OTMETHTb, YTO 4YacTo MNeTPo-
rpadaMu HeJOOLEHHBAETCS BAXKHOCTb M 3HAYEHHE aCCHMHJIANHOHHBIX U HHbeK-
LHOHHO-METACOMaTHYECKHX MPOLIecCOB B NETPOreHe3HCE OTHEJNbHbIX KOMILJIEKC-
COB H, .Hao0OpOT, NEPEOLEHHBAETCA pPOJb MarMaTHieCcKo# muddepeHUnalHH.

B cpoux pat6orax 1. C. BenssHkuH HeogHOKpaTHO ofpalllajl BHHMaHHe NeT-
porpad)oB Ha TO OGCTOATENLCTBO, YTO K OODBSCHEHHIO Pa3HOOGPa3us cocTasa
H3BEPXKEHHbIX IMOPOA SIBACHHAMH IH(depeHIHAlUH HAAO MNOAXOAMTh OCTO-
POXKHO; HeOOXOAHMO IIPH 3TOM YYUTHIBaTh GoJlee peallbHO HabJioJacMble KOH-
TaKTHbIE MPOUECCH B LIMPOKOM MOHHMAHHH 3TOTO TepMHHA, KOTODbie B 3HAYH-
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TeJIbHOH Mepe B psafe CJAydaeB OGYyCJHaBJHBAIOT . XHMHYeCKoe paaHoobpasue
HOPOA.

M=Horne aBTOpHl cBoMMH paGotraMi [JOKasblBAlOT CIpPaBelJIMBOCTb 3TOrO
muednsi. A. H. 3asapunkuii (5) eme B 1932 r. B pabore «[lepunoTurosbiit
maccus Paii-u3 Ha Iloasipuom Ypase» nucana: «CpaBHHBAsI XKWJIbHblE TOPOABI
raG0po-mepHICTHTORBOH (PopMauun Ypana ¢ JPYTHMH MOAOGHEIMH XKe ICpO-
JlaMH, B HEKOTOPBIX W3 HHX, 0cOGeHHO B raG0po-nermMaTHTax, HaXOTHM SICHOe
CXOACTBO C HEKOTOPHIMH AeCHIH(ULUHDOBAHHLIMH M H3MEHHBILHMH CBOH CO-
craB mopoiaMd Gjarogaps aCCHMWISUMH BellleCTBA OKPYMXKAIOMIHX MOPOJ...»

«Mexay TeM, B pacCMaTpHBaeMBIX XKHJBHBIX IIOPOJaX, 4 HMEHHO B UX Me-
JIAHOKPAaTOBHIX U YaCTbI0 ME30XKDAaTOBHIX I[IPEACTaBHTENAX, poToBas oOMaHKa
SIBJIsleTcsl Haubosee CYLIECTBEHHBIM H XapaKTepHbIM MuHepaJoM moponel. Co-
BeplleHHO €CTeCTBEHHO CAeJaTh MpeANoJOoKeHHe, YTO H B 3TOM CJyuyae oHa
SIBJISIETCA HPOAYKTOM B3aUMOJECTBHSI HEKOTOPOrO MarMaTH4YeCKOTO pacTBopa
H BellleCTBa AYHHTA, BMELIAIOIEro KHJIKHY,

«MarmaTHueckue pacTBODH, BBI3BIBAIOUINE TAKYIO PEaKIUIO, HOJMKHE! GbITH
o6Janath GOJbLIOH MOINBHKHOCTBIO H CIHOCOGHOCTBIO NPOHHKATD B TOHKHE
TpelluHbl. HemocToAHCTBO cocTaBa KHUIBHBIX TIODOZA paccMaTpHBaeMoO# rpym-
bl MOXeT OHITh YIOBJETBOPHUTEJNBHO OOBACHEHO IIPH 3TOM IIPEANIONOKEHHH,
Kax pe3ysabTaT GoJlee HIH MeHee JalieKo 3alllefilllell peaKIHy, 0 KOTOpO# Gblio
CKa3aHO»,

B cBoux paGorax H. A. CupuH TakKe HEOJHOKPATHO MOAYEPKHBAJ POJb
aCCUMHJIALIMH M MEeTacoMaTo3a B NETPOTEHE3UCe H3BEPKEHHBIX H IKUJBHBIX
HOpOJ, CYHTasd, YTO 3TH NpouecCh O0COGEHHO AKTHBHO MNpPOSABJSIOTCS B amlH-
KaJIbHbIX YacTAX MAaCCHBOB, I'ie BMellalolliHe TOPOAbI KakK Obl «mNpomapuBa-
IOTCSA» U MPOIMHTHIBAIOTCH YCTPEeMJSIIOIMMHCA M3 UHTPY3HH JETYYHMK M pac-
TBOpaMH.

B 1937 r. O. C. Beasankun B paGore «K Bompocy 0 TeTpOreHeTHYECKOM
3HAYEHHH KOHTAKTHBIX fBJeHHH» (2) mo mnoBoly 0o6Gpa30BaHHSI MNOJOCYATHIX
CTPYKTYp IHILET, YTO HEKOTOPHIMH HCCJIELOBATEJNSIMH M0JIOCUaThie CTPYKTYPHI
ra66po, He(eJHHOBBIX CHEHHTOB H T. [. TPaKTyIOTCA KaK pe3ysbTaT JHUKBa-
nuu Marmel, OfHaKo 3TH 06pa30BaHHA B CBeTe COBPEMEHHBIX HCCJIeLOBaHUii
SIBJSIIOTCS CKOpee KOHTAaKTHBIMH, UeM YHCTO MarMaTHYeCKHMH, H CTPYKTYPHO
U reHeTHYecKH KIacCH(MHUUMPYIOTCH BeCbMa YILAYHO € HHBEKUHOHHbIMH H Me-
TAaCOMAaTHYECKHMH KOHTAaKTHBIMH mpouieccamH. M pdnblle, moauyepkuBas Bax-
HOe 3HaueHHe ITHX mpoleccos, JI. C. Bensuxkun roBopur: «Ha koHTakTax Mbl
HabJiiogaeM He BO3OYXKAAIOLIHe HUKAKMX COMHEHHH NpEeBOCXOJHBIE MIPU3HAKH
IpOTeKaBUINX 37eCb HEKOrJa OKUBJIEHHBIX METPOTEHETHUECKHX DEaKIHuids.

Taxum 06pa3soM, KOHTAKTHBlE SIBJIEHHS, B IUHPOKOM MNOHHMAaHHH 3TOTO
caoBa, mo Muewuio [I. C. BensinkiHa, 06yCc/aBIMBAIOT BO MHOTHX CIyYasX H
XHMHYeCKOe pa3HoOoGpasne MOPOX, H HX TaKCHTOBBIE CTPYKTYPBHL

B 1946 r. O. A. Bopo6reBa (4) B cBoeit paGome o BapaHuyuHCKOM Mac-
CHBe Ha YpaJie yKa3blBAET, 4TO €10 «0GHAPY?KEH OPHTHHAJBHBIH HHBEKIHOHHO-
MOJIOCYAThL KOMIUIEKC ra66p0 — HOPUT — AHOPHT... DTOT KOMILIEKC 3aneraer
PEe3KOo HecoIvlacHO ¢ ra60pOHIHBIMH NOPOJAMH... MaccHBa. Bce mopoasr KOM-
IJlexca o6Jyiafaior ‘GoJiee HJIH MeHee SICHOH MOJIOCYATOCTBIO U MEJIKO3€PHHUCTDI.
SIBsIleHHs MHBEKUMH BHAHBI OTUETINBO. JIeKOKpaTOBOE HHBHIMPYIOLiee Bellle-
CTBO KHCJIOTO ILIarHOTPAaHHTHOTO COCTaBa IPOHUKANO B IoviocyaThle rab6po-
HOPHT-THOPHTOBLIE TIOPOALI TO B BUAE CEKYIIHX XXHIOK, TO COTJIACHEIX IIpO-
caoitkoB». O. A. Bopo6beBa cunTaer, YTO HHBEKIHOHHBIH KOMILIEKC MPUYpPO-
4eH K 30He KDYIIHOTO Pa3fjioMa, B KOTODYIO «YCTPeMJISUIUCh NMOJABHXKHBIE, elle
He 3aCThiBIIMe KHCJble OCTaTKH raG0poHaHol MaTMbl».

O. A. Bopo6beBa monaraer, 4ro Npujeramuee K HHbEKIHOHHOMY KOM-
IJIeKCY € BOCTOKAa G6GHOTHTOBOe raG6po BO3HHMKJIO B pe3yJabTaTe MeTaMop-
(u3Ma HOPMaJILHOTO MHPOKCEHO-OJMBHHOBONO raG6po mox BO3JeHCTBHEM TeX
e KHCJIBIX HHbeKunuit. «Metamopdusyioliee Bo3AeHCTBHE MOIVIO MPOUCXOIHTH
IByMsi TyTAMH: 1) cBoero pona «nponapHBaHueM» ra66po H 2) myTeM Hero-
CPEeACTBEHHOTO BO3AEHCTBHS KHCABIX JKUJIBHBIX 06pa30BaHHi, KOTODHIX MHOTO
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B 30He GHOTHTOBOTO a6Gpo, 0CO6EHHO BOJH3M KOHTAaKTa C HHDBEKUHMOHHBIM
KOMILIEKCOMY.

TaxkuMm o6pasoM, B popmupoBanun nopoj bapanuvHcKoro MaccuBa MHbEK-
WHOHHO-METaCOMaTHYeCKHe INPOLECCH HIPajid yxKe GoJiee MJIH MeEHee 3HAuH-
renbHylo posb. IlpaBia, mosmocuaToCTh MacCHBa aBTOPOM OOBSCHAETCST Kak
nepBHYHO-MarMaTHyecKas,

M. B. Boponaesckas B cBoeit paGote 1951 r. (3) oTMmedaer cienymoliee:
«MeXy XHIbHBIMH I'DAHHTOHLAMH H BMelIAalOLIHMH HX MOPOJAMH TPOUCXO-
T HACTOJMBKO MHTEHCHBHOE B3aHMOIEHCTBHe, UTO MacIUTal SIBJIeHHH I03BO-
JsgeT HOCTaBUTh BONMPOC, He TpeyMeHbllaeM JIH Mbl POJb KOHTAKTHBIX TIpOIEC-
cOB B METPOTeHe3HCe KHJABHBIX PacliaBOB BooOlle M He ABJSAIOTCA JH OHH,
HapAny c¢ nuddepenunaunes,, OXHIM H3 BaXHBIX (PaKTOPOB; MO KpaiHed mepe
B HEKOTOPHIX CJiydasdx, o0ycJaBJHBAIOILHX Pa3Hoo6pasHe XKHJbHBIX TOPOI».
U nanee: «B rTex yyacrkax, Fle [AaffKu pe3Ko MNepeKHMAlOTCs, COKpaulamT
MOIIHOCTb, BEIKJIHHUBAIOTCS MJIH H3THOAIOTCS, IPOHHKAS NO TIIOCKOCTAM CJaH-
1IesaToCTH B OOKOBBIE NMOPOALI B BHAE CEPHH HHBEKIMH, OHH OKa3blBaIOT fB-
Hoe BO3LEHCTBHe Ha BMelllalolilie NMOPOABI M OKPYXKEHBI ACHO BbIpaXKeHHLIMH
SK30KOHTAKTHBIMH OTOPOYKaMH, a CaMH I'DaHHTOHJL H3MEHSIOT CBOH cocrap
H CTPYKTYPY».

Takum obpasom, yXe Bo MHOTHX paborax mo Ypasny HMeIOTCS MHOPOYHC-
JleHHBle YKA3aHMS Ha TIPOMCXOXKAEeHHe IOopoJ NMyTeM MHbeKIHH, MeTracoMa-
TH3Ma, acCCHMHJALHKM U T. X., U Bce OoJiee yBepeHHO BbIpaKaeTcs MBICJb O He-
06XONHMOCTH YYHTHIBATb HX JajlekOo He INOCJIeHIOI pOJb B IeTporeHese oOf-
AEJILHBIX KOMILJIEKCOB.

Ilpun sToM cienyer NMOAYepKHYTH, 4TO GOJNBUIHHCTBO HCCIefoBaTedell He-
TOYHHKOM IIpeoGpasylolIuX areHToB cyuTalT Marmy. MveHHO B pesysbrare
B3aHMOJEHCTBUSA MarMel BO BCceM MHOroo6pasuu ee nu¢pdepeHUHATOB C OKpY-
JKAIOUINMH TOPOJAMH BO3HHKAIOT HOBBIE MeTporpadHyecKue THIBL IOPOJ, KOTO-
prle, OfHAKO, HMeIOT MOLYHHEHHOE 3HauyeHHe IO OTHOLIEHHIO K COGCTBEHHO
MarMaTHYecKHM o6pa3oBaHHAM.

BMecre ¢ Tem, HexoTopble Nerporpadbl CKJIOHHEI MOJHOCTBIO OTPHIATH
pPOJIb ‘MarMaTHYeCKHX MPOUECCOB B 06pa30BaHHH MOPOA ra66po-TepHIOTHTO-
Boit ¢popmanun, Tak, H: M, Ycnenckuit B pa6ote «O reHesnce KOHGbOKAJbHBIX
yJAbTPAaOCHOBHEIX MacCHBOB Ypasa» (7) mHIIET, 9TO «BeCb KOMIUIEKC ra66po,
NUPOKCEHHTAa M IyHATA MPeICTaBAsSeT NPOJAYKT MeTacoMaTHUecKoro mpeobpa-
30BaHHsl BMeELIAIOLUUX HX TOPOI». ABTOp BCTaeT Ha TOYKY 3peHHS KpafHHX
MeTacoOMAaTHCTOB-TPAHHTH33aTOPOB H, NOAOGHO HM, CHHTAeT, UTO «YCTaHaBJH-
Baercs IMOJIHAsi aHaJOTHA mpollecca o6pa3oBaHHA HAIIHX MacCHBOB ¢ neprofi
cTagueli mpoliecca FPAHHTH3ALMH, KOTOpasd XapaKTepHU3yeTcsl HMeHHO AeCHJIH-
Kauueil u Gasuduranueit Meramopdusyemux nopon». On numer: «Hspectnast
TecHasi W cHenuduyeckass accolmanusi ¢ ra66po-nepHIOTHTOBEIMH MacCHBaMHU
TaK Ha3blBae€MOH IJIATHOTDAHUTHON (POpMANMM YKa3blBaeT Ha BO3MOIKHOCTh
TOro, YTO 3TH [Be MeTPOXHMHUYECKH MPOTHBONOVIONKHEIE HOpMalUH MOTYT OKa-
3aTbCSi COCTABHBIMH UaCTAMH €IUHOH CJIOJKHOH NeTpoJioTHueckoll dopMauuu».
BosHukHOBeHHe NJarHONPaHHTHOH (opMallUH aBTOP CUMTAeT BO3MOKHBIM
CBA3BIBATh CO BTOPOH CTajuell TpaHHTH3AUHH, XapakTepusymoulefica cHIHH-
Kaupeil M anbKalusaupefi paHee o6pazoBaHHBIX HopoA. I'paHHTH3HpyOIIMe
pacTBOPHI, KOTOPLIM NPHIIHCHIBAETCA pelllaiollias poJib B CO8KAaHHH Mopon dop-
Mallii, HHKako# CBA3W IO aBTOPY C Marmoi He mMeioT. He pasgensa B ue-
aoMm B3raagos H. M. YcneHnckoro, Bce Xe CJIeAYyeT OTMETHTDb, YTO B HEKOTOPOH
MacTd ero THNOTe3a He JHIIEHA OCHOBAHHS.

H3yyenne aHanoOTHUHBIX MaccuBoB Ha CeBepHOM YpaJsie NOKa3BIBAaeT, U4TO:

1) npeo6Gpa3soBaHUsA OKPYXAIOWIHX [IOPOJ, HMEIOT NelCTBHUTENBHO IIHPOKOE
pacmpocTpaHeHHe, HO TeHeTHYeCKH OHM CBA3aHH ¢ MarMaTHYeCKoH HaesTefb-
HOCTBIO U MX MOXHO KJacCHPHIHMPOBATh KaK KOHTAKTHBIE HWJIH HHBEKIHOHHO-
MeTacoMaTH4YeckHe Npeo6pa3oBaHus;

2) nopoabl MarMaTHYeCKOro TPOHCXOXKIEHHS B CTPOeHMH (OpPMauuH Hr-
paloT IJagHYI0 pOJib H HMeIOT NpeoGiajalolilee pacnpocTpaHEHHe,
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Ilpu sroM B popMHpPOBAHHH MarMaTHYECKHX NIOPOA YCTaHABJMBAaeTcs OI-
pelleleHHass BO3pacTHasi MOCJIEJOBATENbHOCTb, a HMEHHO YJ/bTPaOCHOBHLIE
IIOPOAB — AYHUTH, TIEPHAOTHTEI U YACTHYHO NHPOKCEHUTEl — UMEIOT HauboJee
paHHee IIPOHCXOXKJEHHe H KO BpeMeHH 06pasoBaHus ra66po-am¢puboadTOB H
TeM Oovlee TUIaNHOTPAHHTOB, NPEACTaBJ/IH cO00H yXKe TBepAbie MOPOABI, TEK-
TOHHYECKH HApYyLIeHHble, MECTaMH PacCJIaHIOBAHHBEIE U UYaCTHYHO MeETaMop-
¢usoBannne, B sToM oTHouleHnH cosepileHHo mpap I'. JI. ITlapasaxa, yxka3sws
BAOIIMK, YTO «HLYHHTHl K MOMEHTY KPHCTAJVIH3aluu rab6po Gbuid yxKe TBep-
JAbIMH TeJIaMH, peardpOBaBIIMMH Ha TEKTOHHYECKHe &DOSBJICHHS KaK JKeCT-
KHe Maccel» (6). B cBfAsH ¢ sTHM cienyer HanoMumTh rumoresy A. H. Anem-
koBa (1), KoTopasi B CBOE BpeMs BCTPETHJIa BIIOJIHE 3aCJHYXKEHHYIO KDHTHKY
co cropounl A. H. 3aBapuukoro u I'. JI. [Taganku. A. H. AnemkoB oaun 3
NepBLIX YKa3aj Ha PYKOBOAsILIee 3HAYEHHE SABJICHHH METacoMaTo3a B HCTOPHH
{popmupoBaHus aMcpu6onosoro rab6po, XoTs H OMIKUOOYHO CBA3LIBAJ 3TH sBJIe-
HHS C THIIOTETHYECKOH «KBaPIOJIUTOBO#» MarMOH. ABTOP NPAaBHJILHO IMHITAJICH
OOBACHHTh HENOHATHBIE C TOYKH 3PEeHHS Marmatuueckoll auddepeHnuaniu
SIBJIEHHA [IPOLleCCaMH B3aHMOJAEHCTBHA paclljaBa HJIH MarMbl C OKPY2KAIOUIHMH
nopomamu. HecoMHeHHO, mpoliecchl MeTacoMaTo3a B (GOPMHpPOBaHHHM HEKOTO-
pHIX nopoj, opMalMy AMeJH pellaloliee 3HaUeHHEe H B YaCTHOCTH XapaKTePHBI
AJis1 ra66po-aMpUBOJHTOB.

II. CTPOEHHE TABBPO-NTEPHAOTHTOBOH HHTPY3HH

HsyvenHas HaMu HHTPY3Hs,, BXOAsllass B COCTaB Ta6G6pO-MEPUAOTHTOBOR
{opMalliy BOCTOYHOrO CKNOHA ¥Ypana, 3ajeraer B BHAE MOIIHOTO, BHITAHY-
TOTO B CEBEPO-BOCTOYHOM HAMPAaBJIeHHH, Tena, PHYPOUSHHOTO K CTPYKTypHO#
30He, OrPaHHYEHHOH C ceBepo-3anafia CBUTOH MeTaMOD(HYECKHX MOPOJ HHXK-
Hero [ajieo3os, a C IOro-BOCTOKa — Tojilell 3¢ dy3sHBHO-0CAZOYHBIX TIOPOX
cpelHelaeo30fickoro Bospacta (Si+). MHTpPy3ua HMeeT KpyToe najeHHe Ha
I0TO-BOCTOK H OTYETJHBO BblpaXkeHHble HMHTPY3HBHBIE KOHTAKThl C BMeILalo-
WHMH Topojamu. B nerporpadHYecKOM OTHOIIEHHH HHTPY3HR XapaKrepH-
3yercsi GOJIbIIMM pa3HoOOpa3HeM CJaralolliuX ee HOPOJ, KOTOPblE OTYETJIHBO
pacCwieHAIOTCS. Ha TPH KOMILJIeKCa:

l. YAbTpaoCHOBHON® KOMIJeKCc npeacrasied (¢ur. 1) npeumy-
LIECTBEHHO II€PUAOTHTAMH, B MeHbIIeM KOJMYeCTBe AYHUTAMH H YacCTHYHO
nmHpokceHUuTaMH, [lepHaoTHTH mpH 3TOM OGHAPYKHBAIOT MOCTENEeHHBbIE Nepe-
XOAbl B IYHHTHI, C ONHOH CTOPOHBI, M B MHPOKCEeHUTh,— ¢ Apyroit. I Te u npy-
rHe HaxONfTCSi B NMEPHAOTHTaX B BHAE WWIHPOOOPA3HBIX M HeNpPaBHJBHBIX
YYaCTKOB PasMepoM A0 HECKOJBKHX KBAaJpPaTHLIX KHJIOMETPOB M MpejcTaB-
JAI0T co0O0f, BepOATHO, Pe3yJbTaT KpHCTaNIH3alHOHHOH AuddepeHIHaIy.

2.Ta66pOUHAHBIH KOMT JI€KC NOCTPOEH BecbMa CJIOKHO M HMMeeT
HeOJHOPOAHLI cocTaB, B 3TOoM KOMIJIeKce BBIIEJSIIOTCA:

a) [loponbs MarmaTHYeckoro o6JHKa— HODMaJbHOe IH-
POKCeHOBOe ra66po, rab0po-HOPHTH, NMHPOKCEHHTHI, NAArHMOKJIa30Bble MHPOK-
CeHUTHl, rab6po-nerMaTuTel U aHOpTO3uTH. Hab6uiogaloTca mocTeneHHBle Ie-
PexXofbl HOpMaJlbHOTO raG6po B MOUTH - MOHOMHHEDaJbHBIE NHPOKCEHHTHl H
AHOPTO3HTHL. ITH TIOPOJb! BCTPEYAIOTCS Cpeld YJIbTPAOCHOBHEIX MOPOX B BHIE
HelpaBHJIbHBIX Tej, MOJIOC H OTYETJHBEIX XKHJ C PE3KO BhIDaKeHHbIMH KOH-
takraMd. OQHAaKO B KOHTaKTax HE3aMeTHO CJeJOB 3aKaJKH HJIH YMeHblie-
HUsI KPYMHOCTH 3epHA OT LeHTpa raGOpoHaHoro TeJla K Kpaw. HaoGopor, 8
NHPOKCEHUTaxXx M rab6po-MerMaTHTax KPYMHble KDHCTAJIbBI NUPOKCEHa M aM-
¢ubona pacrnoyaralorcsi HMEHHO B KpaeBbIX YacCTAX TeJla, WHOIZA BIABasCh
BrIy6b yabTpabGasutoB. B ra66pouanbix mopojax HaGJIIOJAIOTCA YYacTKH,
JIUH3bl H TIOJOCH (pesyIuKThl) YJAbTPaba3sHTOB, KOTOpble HepaBHOMEPHO H3Me-
HeHBI, IJIaBHBIM 06pa3oM aMuGoau3upoBatsl ¥ deabainaTu3npoBanel. Mout-
HOCTb Tesl Ta60poHAHBIX MOpoA Kojebaercs oT 1—2 mo 50 m.

Oco6GeHHO LIMPOKO PasBHTHL B YJbTpaGasuTax MOJEROIINATOBblE HHDBEK-
UHH, NpHypOYEHHbie IaBHbIM 06pa3oM K 30HaM HapylleHHd H K TepHpepHii-
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HbIM YacTAM YJbTpPaoCHOBHOro MaccuBa. Mubekumu, mourHocTthio oT 0,5 cM
10 KpynHbIX XuJa B 30—35 M, mepecekalor yabTpaGasHThl BO BCEX HampabJe-
HHAX H B BHJAE CEPHH TIapa/lileJIbHbIX HPOXHJIKOB # JKHUJ IMPOHHSLIBAIOT HX,
o6pa3ysl TOHKOMOJIocYaThle H GpeKYHEeBHAHbIe NOPOABI HHBEKUHOHHOTO THMA.
ITpu sToM HabJioAalOTCA . NePeXobl aHOPTO3HTOBLIX Pa3HOCTell B CMelIaHHbIE
poroBooGMaHKOBO-NOJIEBOLINATOBLIE H MHPOKCEHO-MOJNEBOILNIATOBLIE PAa3HOCTH,
B KOTOPHIX, OJIHAKO, YacTO HaGJIIOAAIOTC PesMKTHl YJAbTpabasuToB — nepHao-
THTa H JAYHHTA. '

6) CMemaHHHH ra66po-aMPuGOTUTOBHHE KOMNJEKC,
06pa3oBaBUINACA B pe3yJbTaTe BO3ACHCTBHSA NOJNEBOIUNATOBOH (aHOPTO3H-
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Pur. 1. CxeMa reoJoruieckoro CTpoeHHs ra66po-NepHIOTHTOBOH HHTDY3HH.

I — yAbTPaOCHOBHHE MOPOAM, 2 — ra66po-aMpHGONNTOBHA KOMIAEKE, 3 — MAarHOTPAHATH, KBapuUeBHE AHO-
PHTH, 4 — 8tpy3NBHO-0CAROYHAA TOAIIA CHAYpA, 5 — YETBEPTHYHHE OTNOXKEHHH

TOBOH) HMHBEKUHH Ha YJbTPaGasuTh, 3bQy3UBHO-OCALOUHBlE MOPOAB Cpefi-
HEero MaJjeos3os M, BePOSITHO, HA MeTaMop(HyecKHe NOPOIALl HUXKHEro maJeo-
30s1. [Tompo6HO HAa HeM MBI OCTAHOBHMCS HHIKE.

3. [TnarvorpaHMTHBEH KOMTJEKC, B COCTAB KOTOPOrO BXOAST
TIJIarHONPaHHThI, KBaplleBble THOPHTHI, KBapueBoe ra60opo, AHOPUTH, a TaKkKe
HeGosbIIie MO Pa3Mepy TeJa IM'PAHUTOB, AIIHMTOB H NEMMAaTHTOB,

OTH NOPOJBI 3aJleraloT B BHIE BBHITIHYTONO B CeBepO-BOCTOUHOM HampaB-
JIEHHH MaCCHBa, KOHTPAKTHPYsl ¢ BOCTOKA C 3¢ (hy3HBHO-OCATOYHONR TOJILEH, C
3amaga — ¢ rab66poupHeiMu nopojamu. [lrarHorpaHHTel B KOHTakTe ¢ 3¢-
¢y3uBHO-0CAJOUHON TOJIILell 06pa3yoT IIHPOKYIO 30HY MHBEKIHOHHBIX NMOPOJ,
B KOTOPHIX HaOJioJaeTcsi TOHKOe dYepefOBaHHe XXMJ M MOJOC IJIarHOrPaHHTa
¢ BMelaomuMH nopogami. [locjieHie B 3HAUMTE/IbHON CTelleHH TpeoGpaso-
BaHbl B KBapLEBO-NOJEBOIINATOBO-POroBOOGMaHKOBbIE TIOPOIB! pa3Hoobpas-
HO#l TEKCTYpHl H CTPYKTYDHI.

Cpenyt raG6pOUAHBIX TOPOA TaKXKe Hab/I0maloTcs HeGOJbILINe MaCCHBHI,
fIOJIOCHl M KHJIb IJIATHOTPAHUTOB, KOHTAKThH MEXIY KOTOPBIMH OOBIYHO NJIOXO
BbipaxeHbl. OKOJIO 3THX TeJ B rab6poMIHbIX NOPoAax HaO/IIOAAIOTCA Mpephl-
BHCTHIE JKMJKH DOJyGOBAaTOrO KBaplid, CTOJIb XapaKTepHOro 4/ mJaruorpa-
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HHTOB. MecTaMH MJIarHOrpaHHThl HEMOCPEACTBEHHO KOHTAKTHPYIOT C MePHIO-
THfaMH WIH HaGJIONAIOTCS B HOCJEIHHX B BUJe HeGONMbLIAX MACCHBOB H XKHI.

B Takux ciyyasix MeXAy HHMH HaXOZATCS MOJIOCH H 30HH POrOBOOGMaH-
KOBO-TIANHOK/1a30BbIX HJIH pOroBoOGMAaHKOBO-LOH3HTOBEIX TIOPOX C M0JIOCYA-
TOH M GPEeKYHeBHAHO#N TEKCTYpO#, T. e. ra66po-ambHGOIHTOB,

B niaruzorpaHuTax MHOTO KCEHOJIMTOB BMELIAIOLIHX NMOPOA CAMBLIX pa3JiHy-
HbIX pa3MepoB W ¢opmbl. Pexxe BCTpeuaoTCsi KCEHOMHTH YJABTPabasHTOB,
pasmepom jgo 0,8 X 0,4 kM. YabrpaGasuToBhle Teja NepeceuyeHHl MHOTOYHC-
JIEHHbIMH AKHWJIKAMH W TOHKHMH MPOXHJIKaMH IJIATHOIDAHHTA H B 3HAUHTEJb-
HOH crenenu (esIbIIINATH3HPOBaHH N aM(pHOCIH3UPOBaHLI, C NpeBpallleHHeM
HX B OTHEJIbHEIX y4yacTKax B pOTOBOOGMaHKOBOe TIaG6po MarmaTHuecKoro
o6inKa. B mmarmorpanuTax OTYETJHBO BHAHBI CJIelbl ACCHMHJISLHNH, ¢ o6pa-
30BaHHEM YYacTKOB FHOPHIHBIX Pa3HOCTEH — KBapLEBOTo AUOPHTA, JHOPHTA H
poroBoo6MaHKOBOro ra6opo.

B DpoOCTpaHCTBEHHOM pacnoJIOXKeHHH BRHIIEJEHHBIX KOMILIEKCOB Habiio-
RaeTcs HeKoTopas 00llas 3aKOHOMEPHOCTb, OGYC/IOBHBIIAs 30HAJbHOE CTpoe-
HHe ra66po-nepuaOTHTOBOM UHTDY3HH B LEJIOM.

Takum 06pasoM, yJIBTPAOCHOBHON KOMILJIEKC NpHypOUeH K 3amafiHoN 4acTH
pafioHa HJH K JiexxaueMy 6GoKy ra606po-nepHIAOTHTOBOH HHTDY3HH, KOTOpasi
B IEJIOM HMeeT KpyToe HaJeHHe Ha I0ro-BOoCTOK. ['aG6pOHAHBIA KOMIUIEK: 3a-
HHMaeT NPHGIH3HTENbHO LIEHTPaJbHYIO, a IJArHOrPAHHUTHHI — BOCTOUHYIO
4acThb HHTPY3HH, COCTaBJAsA Kak Gul BepxHIolo ee yacTbh. OqHako obluas cxeMa
30HAJIbHOTO CTPOEHHSI HHTPY3HH, CTOJib XapakTepHas Ay Bcero CeBepHoro
¥Ypana, B onucbiIBaeMOM HaMH pailoHe HECKOJbKO HapyIlaercsi HaJHUIHEM
KPYIHBIX Tesl yJAbTpaGasHTOBHIX MOPOM, 3ajeraloliuX CPedH MJaTHOTPaHHTOB.
KpoMe TOro, yuactku ‘U NOJOCh Nopox 3G @y3HBHO-0CANOUHON TOJMUIH YacTO
3aJIeTaloT Cpelu TLIarHOTPaHHTOB, a TakkKe rab6po-aMHUOOJHTOB H YJbTpa-
OCHOBHEIX mopon. Tak, cpefd MepHOOTHTOB BCTPEYAIOTCA HPOCTOM MPaMOPH-
30BaHHBIX H3BeCTHAKOB H 3¢ ¢iy3neoB MOIHOCThIO 10 15—20 M.

INepeiineM kK omnucaHHIO ra66po-aMpUGOJHTOB, SBISAIOUIUXCA NPEAMETOM
H3JI03KeHUs NAHHOMA CraThH.

III. CMEINIAHHBIA TABBPO-AM®HBOJIHTOBBIA KOMINJIEKC

CMmewanubi ra66po-aMpuGOMUTOBEI KOMIIEKC, HJIH TaK Ha3blBaeMhle
ra66po-am¢puGONNTHI, HMEIOT CYIIeCTBEHHOE 3HaueHHe B CTPOEHHH rabG6po-
nepuAOTHTOBO! (GopMalnH omuchiBaeMoro pafiona. ITopoasl 3Toro KoMiiekca
pacnpocTpaHeHHl B BHAE ABYX CJIHBAIOIIUXCA B CEBOPHOH YacTH MOJIOC, BBITA-
HYTBIX B CE€BEPO-BOCTOYHOM HampasjeHHH (cM. ¢ur. 1),

Ile p Basa— BocToyHast — HoJioca pacliojiaraercd B 0O0JacTH pPasBUTHS
ropoJ MJIarHOrPaHHTHOTO KOMILIEKCa.

B Topasa—3anagHas — nojioca oKafiMmiser pafoH pasBHTHA YJbTpPaoc-
HOBHBIX NMOPOA C BOCTOKA H 3ajieraeT MeXIy MJaTHOIPaHHTHBIM KOMIIEKCOM
H ynbrpabasuTaMu. _

Kpome Toro, ra66po-ameuGonUThl BCTPeYaloTesl B BHAE HEGONBIIMX TesT
H OTIEJIbHBIX Y4acTKOB B 06/1aCTH Pa3BHUTHA YJbTPAOCHOBHBIX HOPOA H HHOTIA
OTYETTHBO NPHYpPOYEHHl K 30HaAM HapyuleHus oGbIYHO CEBEPO-BOCTOYHOIO NPO-
CTHPaHHIL.

a), Bocrounas noaoca ra66po-ampuGonnron

dta mnosoca 3ajeraer B 06JMaCTH Das3sBUTHS IUiaruorpanutoB. [TocKoabKY
3T0, BeCbMa HeoObMHO A1 GOpPMAlMH U HMeeT OOUIbLIOe 3HAYEHHE IJIST MOHH-
MaHHsI reHe3nca Mopoj, ra66po-aMdUGOTUTOBOrO KOMILIEKCA, Ml OCTAHOBHMCS
Ha ee ONHCAHHH NoapoGHee.

ITonoca, mapuHOi okomo 12 # miuHOH 24 KM, K I0T0-3allafly BBIKJIHHH-
BaeTcd, a K OeBepO-BOCTOKY MOCTeNeHHO CJMBaeTCsa €O BTOpOfl moJsocoit ra6-
6po-ampuGoauToB,
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a66po-ambaGoaaTE MMEIOT T NIIATHOMPAHHUTAMH TIOCTENeHHbIe MePexOnl;
NJIarHOTPAHATHI HAXOAATCSA Cpeld rab66po-aM¢uOOINTOB B BUAC HeGOMbIIHX
MaCcCHBOB H KHWJ, B KOTOPbIX HabjioparoTrcs yyacTkH ra6opo-ambutonuros;
MeCTaMH IJIATAOCPAHUTHBIE PA3HOCTH WMHBHIMDYIOT aM(pHOOMTHI, co3naBast
THIHYHblE MHTMaTHTOBbie moposant, CJlelyeT OTMeTHTb, 4YTO 3lech HabJo-
JaeTca NPeHMYUIeCTBeHHOEe Pa3BUTHE He IUIarHOTDAHHTOB, a KBaplEeBHIX JHO-
PHTOB, HHODHTOB W KBapleBBIX raG6po, BeCbMa HEOJHOPOAHBIX IO COCTaBY H
cTpyKTypaM. XapaKTepHEIMH OCOOeHHOCTAAIMH ra66po-aMdubonntos 91Ol no-
JOCH], 3 TAKXe BCero palioHa B LEJIOM, SBJAIOTCA:

1. Pe3ko HeONHOPOIHBIH KOJHYECTBEHHO-MHHEPAJOTHYECKH C€OCTaB 1Mo~
pOA, M3MEHIHBOCTb ONTHYECKHX CBOMCTB M XHMHYECKOTO COCTaBa TIJiaBHBIX
nopoaooGpasyoliux MHHEPANOB, OBbICTpas CMeHa OAHHX Da3HOBHIHOCTEH
APYTHMH, TO C MOCTENEHHBIMH, TO C PEe3KO BBIDAXKEHHBIMH IepeX0oJaMH MeXIy
HHMH,

2. lIupokoe pa3BHUTHe CPeAM HHX YHCTO MOJIEBOINIATOBHIX HOPOJ — aHOP-
TOSHTOB, a TakKe KPYMHOKPHCTAJUVIHYECKHX H THraHTOKPHCTAJJIMYECKHX Dpas-
HOCTe, TAKMX KaK rOpHO/JeHIHTH, ra66po-nerMaTUTH H JApyrue.

3. Haymumwe cpenu 3THX NOpox HeOOJBLIHX Teul, NMOJOC, JHH3, MEJKUX pe-
JIMKTOBBIX YYacCTKOB Y/bTpa6a3urtos, 3(y3HBHO-OCAAOYHBIX NIOPOX, H3BECTHS-
KOB ¥ APYIHX CO BCEMH CTaAHsIMH NEepexofoB HX B ra66po-aMbHGONIUTHL.

4. Hlupokoe pasBHTHE TAKCHTOBBIX CTPYKTYP — MOJOCUATHIX, OpeKUHeBU-
HBIX, NMATHHCTBIX, MHTMATHTOBBIX, KOTOpble XaOTHYECKH COYETaloTCs JpYyr ¢
ApYroM, oOHapyKuBas KaK IOCTeNeHHble I[epeXORbl, TaK H pe3KHe TpaHHLb
Mexay cobGoit. [Ipun 3TOM cnenyer MOAUEPKHYTh, YTO MOJOCYATOCTb B JAHHBIX
MOpOJax HMeeT TaKXKe pe3KO HeBblIepKaHHOe HalpaBJieHHe H 06GycsoBjeHa
B GOJIBIIHHCTBE CJyuaeB HanpaBJeHHeM TPEILMHOBATOCTH H PacC/IaHIOBAHHO-
CTH B NepBOHAYaJbHBIX, HCXOLHBIX, MOPOIAX.

5. Pasputiie B nopogax ra66po-aMdHOOJIHTOBOTO KOMIJIEKCA KPUCTAJJIO-
6/1aCTHYECKHX CTPYKTYD H TIOYTH MOJIHOE OTCYTCTBHE THIHMYHBIX MarmaTHye-
CKHX CTPYKTYP.

6. OTueT/IMBLIe SIBJEHHS WHDBEKIMH INOJEBOLITIATOBOrO BeleCTBa, BbIpa-
JKeHHble KaK B KpymHoM Maciuitabe (Kuibl 1o 50 M MOIIHOCTBIO), Tak H B
mukpoMaciurabe. '

OcranoBuMmcs Govlee MOAPOOHO Ha ONMHCAHHM MEPEYHCJIEHHBIX OCOGEHHO-
cTeit ra66po-aMpuGoMTOB,

1. Ta66po-aMPHGOIUTEI NPelCTaBASI0T C0G0H KOMIJIEKC POTOBOOGMAHKO-
BO-TIOJIEBOINTNIATOBLIX MOPOA C YPe3BLIYAHHO IIHPOKO BAPBHPYIOLIMMH KOJIHYE-
CTBEHHBIMH COOTHOILIEHHAMH ABYX IVIaBHBIX NOPOJOOGPA3YIOLIMX MHHepaJioB:
nJarHokJIasa u amoubona. CoxeprkaHHe NMJarMokjia3a B NMOpoaax kKoJe6ercs
B npezfenax oT 10 no 90%; nabaionaloTcsa nocTeneHHbe NePEeXOAbl HX B MOYTH
MOHOMHHepAaJIbHbEle, aHOPTO3HTOBble HJM TOPHOGJEHAWTOBBIE pasHocTH. Heno-
CTOSHHBIM SIBJISIETCSI M COCTaB IJIarMoKJa3a B ra66po-amMmbubonurax, kone6-
aouufica or Ne 45 go Ne 75, yacto B ogHOM ¢ TOM Xe LLTH(eE,

Juis 3THX nopox XapaKTepHO pasBHTHe GOJIBLUIONO KOJHUYECTBA PasSHOBHI-
Hocrelt aM(HOOMOB, KOTOpble B OCHOBHOM OTHOCATCH K OGBLIKHOBEHHOH pOTO-
Bofl 06MaHKe M AKTHHOJHTO-TPEMOJIHTOBOMY psiny. COOTHOUIEHHSA Pa3HOBMII-
HOCTell aM(uGoMa CKIAABIBAIOTCH MO Pa3HOMY: B OOHHX CJIydassX OGBIKHO-
BeHHasi poroBass OOMaHKa Pa3BHBaeTCs IO TPeMOJIHTY M aKTHHOJIHTY, B ApV-
rux — Hao6opot. IlpeacraButesin Toft m Apyroi rpynmbl amdubona mno cyue-
cTBY 0GpasyioT OAMHAKOBBIe (DOPMBI, H NPH CXOACTBE ONTHYECKHX CBONCTB
HX BblIeJieHHe M YCTaHOBJIeHHe TeHeTHUeCKHX 3aKOHOMepDHOCTEH BechbMa 3a-
TPYAHHTEJBHO.

Okpacka OGBIKHOBeHHOM POroBofi OGMaHKH MeHSeTCS OT IOYTH GecuBer-
HOil WJIH CBETJIO3EJeHOH C MJIOXO BHIDAXKEHHBIM IUIEOXPOU3MOM IO yCTO3eje-
HOH, HHOTHA C POJIy6OBATHIM OTTeHKOM. Pa3BHBaeTcd OHa B BHAE KDYMHbIX
nopdupobnacr, HHOTAA C PeJHKTaMH 3epeH NMHPOKCeHA BHYTPH, a dallle BCero
B BHIE HCNDAaBUIbHBIX CKOMJEHHH, JIHH3 H NOJOC H3 Pa3HO OPHEHTHPOBaH-
HBIX 3epeH H BOJIOKOH aM(bHOOMIOB pa3siHUHON OKpacKH.

4* 51












































































































ckoabikenusa. Ilocaennue, Gynyud TpOSIBJEHHSIMH IJIacTHYecKod Aedopma-
MM, He HApyWalOT UEJOCTHOCTH MOPOA, HO HArJISAHO BHIPAXKAKTCH HX Cro-
COGHOCTBIO PaCKaJbIBaTbCS, T. €. KIHBaXEeM, MapaJlieJbHEIM OCeBHIM IOBepX-
HOCTSIM CKJalioK, KOTOpDHIi BO3HHKA@eT, €C/H COOTBETCTBYIOLLEe [BHMKEHHe
6LIJIO IOCTATOYHO HMHTEHCHBHEIM. Takoii KJIHBaxK MoOXeT ObiTb OOyCJ/OBJeH
M HaJHuMeM 3MODHOHAJBbHBLIX PACKOJOB C TOH 2X€ OPHEHTHPOBKOH, TaKxke
CBHIETEJLCTBYIOIIHNX O CKOJbXKEHHAX, KOTOphle, OYEBHAHO, 3aBepLIAJIHCh
cKknagpiBanHeM. Ha6alopaloleecs HHOTAA PAaclo/ioXKeHHe TMJIOCKHX W YAMH-
HEeHHBbIX MHHEpaJOB MNapaJ/ieJbHO OCEBhIM IIOBEPXHOCTAM CKJAAQNOK TOXe

CNYXKHT NOKa3aTeJeM MNACTHYCCKUi G

TeUEeHHsI, HMeBLUEro TaKyl0 OPHECHTH-

POBKY.

""",""I Mp GyseM HMEHOBaTh ABHIKEHHE, O
KOTOpOM ceiiyac TOBOPHM, THOMEpey-
HBIM TeueHHeM, B COOTBETCTBHH C €ro
OpHEHTHPOBKOH 1O OTHOLUEHHIO K MJia-

cTaM, OTMeuYeHHOil BHIllIe.
HedopMupysice nonepedyHbIM Teue-
HHEM, ILJACThl YMEHBINAIOT MOLIHOCTh
B KpbLIbsiXx CKJAagoK (¢ur. 1). YToHe-
HHE KpbLIbeB, KaK H3BeCTHO, OOBIYHO
. HabJlofaeTcsl BO BCAKOH GoJee HJIH
¢ur. 1. Cxema nONEpPeyHOrO TEYEHHA B MeHee HHTEHCHBHO Bb]paxfeHHOﬁ CKAan-
CKlalKe (TOJNUIMHA INaCTHH HuuTowHo JATOH CTPYKType H CBOMCTBEHHO TakK
Maxa). Ha3blBaeMbIM  NOJOGHBIM  CKJaAKaM

(5, 11).

B cknaguatelx CTPyKTypax HaG/IOAAlOTCs CJeldbl [BHXKEHHs, TaKkKe
HMEIOLIero XapakTep TedeHHsl, HO OPHEHTHPOBAHHOIO MNapaJljleIbHO CJOfM.
OpnuM H3 nokasaresell TAKOTO MOCJIOHHOTO TeYeHHs! SIBJISETCS HeOJHHAKOBOE
yTOHEHHe INIAaCTOB Pa3HOTO COCTaBa B KPBHUIbAX CKAaAoK. Ecau 6bl pasanune
TOJIIUHHE! CJIOEB B 3aMKaxX M KPBUIbSIX ObIO OOYCJIOBJEHO JIMIIL OXHHM IOne-
peuyHbIM TeueHHEM, YNOMHHABLIHMCS BHILE, TO TaKOe pasjiHyHe He 3aBHCE/O
6Bl OT COCTaBa. CJI0€B: MEXAY TeM, H3BECTHO, UTO CJOH IVIHHHCTHIX CJaHLEB,
yraeii W Apyrux HauGoJsiee NJACTHYHEIX NMOPOJ YTOHSIIOTCS B KDBUIBAX CKJa-
JOK H pasiayBaloTcd B 3aMKaX Tropasfo HHTEHCHBHee, 4eM CJOH JPYTHX
nopoA. ATo MoXeT ObITb JHIIb pe3yAbTaTOM TedeHHs IIOCJOHHOro, mnepe-
MECTHBIIET0 YacCTh BelecTBa M3 KPHLUJIbEB B 3aMKH. OHO NPOHCXOAHT B HauGo-
Jlee TJIACTHYHHIX CJOAX, a, BO3MOXKHO, U BO BCEX OCTa/JbHHX MJacTaXx,
H fIBJSIeTC B HUX' MeHee HHTEHCHBHBLIM.

BesleacTBHEe HOCAONHOTO MepeMellleHHs] 4YacTH BelIeCTBA H3 KPLLIbEB
B 3aMKH CKJIaJOK, pas/HYHble TOPH3OHTHL B OJHOH H TOH Xe CKJalKe
SIBTISAIOTCSL M3THOaMH, KOTOphle MOTYT HMMeTb pasHyi ¢opMmy. OTcyTcTBHE
NoAO6GHS MeXAY HUMH, WY [JHCTapMOHHs, Ha6J/ioJaercsi AOBOJBHO 4YacTo,
NpeHMYULIECTBEHHO NPH Pa3sHOPOLHOM COCTaBe CJIOEB. A

MtHorue reosiors, cunTas CKJIaf4yaTOCTb pe3yJbTaTOM TOPH3OHTAJbHOTO
ZlaBJIeHHsl, pacCMaTpUBAIOT MOCJOHHOe TeyeHHe KaK COBOKYNHOCTb JIOKaJb-
HbBIX SIBJIeHHil, KOTOpble 3aK/JI0YaloTCi B BBIXKHMaHUH 4YaCTH BellieCTBa
HauGoJ/iee MJIACTHUHEIX CJIOEB M3 KPBIIbEB CKJIANOK B HX 3aMKH. DTO BBIXKH-
MaHHe OOLIYHO OGDBACHAIT COJHXKEHHEM TBEPABIX FOPH30HTOB, MEXAY KOTO-
PEIMH pacnonaraloTcs IJacTHYHBIE CJIOM, H MOJararT, YTO OHO NPOHCXOLHT
B KPBUIbAX CKJAaAKH npu ee usrgbanum (10, 11). Takum o6pasoM, coryiacHo
3THM B3IJISi1aM, NOCJOHHOe TeéyeHHe MNpPeACTaBJSETCH JIOKAJTbHLIM BTOPOCTe-
NMeHHBIM (aKTOPOM, MIPalOIMM NPH CKJIaaKooOpa3oBaHHH MACCHBHYIO PpOJb.

OnmHako paspesbl JHCrapMOHHYHBIX CKJAaA4aThiX CTPYKTYp (3 H mp.)
MOKa3blBAIOT, 4YTO TOCJIOHHOE TeyeHHe He OrpaHHYMBaeTCs MHMrpauueli
BellleCTBa M3 KpbLIbeB B OJuKaillllie 3aMKU CKJIafZOK: IO KpaiiHeil Mepe
B HEKOTOPHIX CJydasix OHO INpeACTaBJ/IsieT CIVIOLIHOe ABMXKEeHHe CJOeB B orpe-
JeJIEHHOM HamnpasJieHHH, MMelollee MeCTO Ha 3HAYHTeJbHLIX y4YacTKax.
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B cBsA3d C ITHM HECOMHEHHO, 4TO noc/ofiHoe TeyeHHe MOxKeT ObIThb He
70/IbKO MACCHBHbIM, HO H aKTHBHbIM (PaKTOpOM CKJIaAKOOODa30BaHHus, T. €. He
TOJIbKO CJIEACTBHEM, HO ¥ NPHYHHOH MOCJEHEro. IIpn TeueHHu Jexauux
apyr Ha Apyre rOpM30HTAJIBHBIX IUIACTOB B HHX HO/DKHBEI BOSHHKATD CKJIAIKH,
|11 M3THOBI, OOYC/IOBJEHHbIE Pa3THIHIMH (pU3HYECKHX CBOIHCTB PA3HEIX M.a-
c1oB. CK/IALKH CIyXaT HeH30€XHEIM Pe3yJIbTaTOM Pa3HOl CKOPOCTH TeueHHs

a3AMYHBIX [1aCTOB H MECTHBIX H3MeHeHHMii 3Toil ckopoctd. Kpome Toro,
ji3MeHeHHe MOIIHOCTH IUIACTOB, BO3HHKAIOLLEe NPH HX TEUEHHH, MOXET IpH-
pecTH K HX YIUTHHEHHIO; IUIaCThl IPH 3TOM NOJIKHEI NOKOPOOHTHLCS BCJIECTBHE
cOXpaHEHHs NEPBOHAYATbHOTO TOPH3OHTANLHOTO Da3vMepa BMEILAIOIEro HX
npoCTPaHCTBA.

MHonHe TeoJIOTH CYATAIOT CKJaJKOOGpasoBaHHe CBASAHHBIM C PErHoHalb-
ubiM TOC/TOHHBIM TeuenueM. IlocienHee, mo MHEHHIO HEKOTOPHIX HCC/IEA0Ba-
reJieil, BbI3BIBAETCS1 BEPTHKAJbHEIM CAABJAHBAHHEM CJOMCTHIX TOJIL, KOTOPOE
c03/aeTCsl BEPTHKAJIbHBIMH JABHXKEHHSIMH 3eMHOH Kopbl (1, 3, 6) niu BHeape-
dueM B Hee OOJIbIIMX MarmaTtHueckux Macc (14). CorsiacHO TakuM Tipen-
cTaBJEHHSIM, BeLIeCTBO C/0eB YAaCTHYHO BBIXKHMMAaercsi H TedeT M3 o6JjacTeH
paHGoJbLIEro CAaBJaHBaHus B 00JAacTH HauMeHbllero; NpH 5TOM o6pasyloTcs
CKJaAKH.

BhiCKa3bIBAIOTCS W APYrHe B3rJALbl, TaKXKe I[PHU3HAIOLIHE PEeruoHajbHoe
roc/0iiHOe TeYeHHe aKTHBHBIM (AKTOPOM cKJaakooGpasoBaHHs. TakoBbl
MHEHHS O CKJIaJ4aTOCTH, KaK O fIBJeHHH, BO3HHKAIOIIEM IIPH TI'PaBHTALMOH-
HOM OMNOJI3AHHH CJOHUCTHIX ToJl, (DPHHHMAKOLHX HAKJIOHHOE TOJIOXKEeHHe)
uiad 00pasylolleMcsl INOA BJIHSAHHEM TOPH3OHTAJbHBIX HOAKOPOBBIX TOKOB.
JlelicTBHUTe/bHO, HeMHOTOuYHCJeHHble reojord (13 u jnp.), OpusHalolHe
CK/1alKoOOpa30BaHHE pe3yJbTATOM TIPABHTALUOHHOIO ONOJ3aHHUA CJAOUCTHIX
TOJLE, JOJXKHBI CUHTaTh, YTO OHO 3aK/IOYAeTCsl He TOJNBKO B CKOJIbXKEHHH
CJIOEB APYT MO APYTY U MO CeKYIIMM HX [OBEPXHOCTSM, HO W NPEHMYILECTBO
B [IOCJOHHOM TeueHHH. B NpOTHBHOM cllyyae B CKJIaAyarToil CTPYKType nosce-
MeCTHO Hal/wjasuch GBI paspeiBBI H CJelbl MEXIUIACTOBHIX CKOJIbXEHHH,
KOTOpbie B IEHCTBUTENBbHOCTH HHOTAA XOTS H BCTPEUaIlOTCs, HO OGBLIYHO He
HMEIOT TaKoro LIMpokoro pacmpoctpaHeHus. IIpm nsacrnueckoM cocrosiHHH
CJ10eB, MJAH XOTSl Obl GOJIBLUMHCTBA HX, TPABHTALMOHHOE OMNOJ3aHHE JOMKHO
npeacTaBJaaTh ofllee NMOCAOHHOE TeYeHHe, JIHIIb OCJAOXKHSIEeMOe SBJACHHIMH
NPEPEIBUCTOCTH B C/yyae CKOJBbXEHHH MeXAy IacTaMH WJIH MO CeKyHIHM
HX pa3phiBaM. .

Taxue e 0COGEHHOCTH MOJIXKHBI ObITb CBOHCTBEHHBbI ABHXKEHHIO Macc NMpH
CKJIaJ4aTOCTH, BbI3biBaeMOMH, 10 MHEHHIO HeKoTophelx aBTOopoB (12 M mp.), ro-
PH3OHTAJbHEIMH TIOAKOPKOBBIMH TOKaMH.

Takum o6pasoM, npeACTaBHTENH Ppa3HbIX TeOTEKTOHHYECKHX BO33PeHHII
[IPH3HAIOT, YTO NPH CKAaAKOO6Gpa30BaHHH NPOHCXOAUT MOCJOHHOE TEUueHHe,
HO MPH 3TOM IO Pa3HOMY OHH OLIEHHBAIOT NPHPOZAY, POJb H MacHITabH ITOro
TEeYeHHS,

HHoraa B ckiagkax HaGJIOAAIOTCH CJellbl CKOJIbXKEHHH MEXKAy IacTaMH
IO CKOJIOBBIM MOBEPXHOCTAM IMOJIOCTH MeXKAY CJOAMH B 3aMOYHBIX 4acTAX
CKIagoK (OOLIYHO BMelllalOlllHe TAK Ha3biBaeMble CEAJIOBHHHBIE JKHJIB HJM
3amoJiHeHHble KaKUM-JIH00 IPYrUM MaTepHaloM), MeJKHe CKJaJKH BOJoYe-
HHSl B HEKOTODBIX T'ODH30HTAaX BHYTPH KpBUIbEB H PAa3HOBHUAHOCTH KJHBaXa,
noJiyuuBlIHE HaHMEHOBaHHe MOCJOiiHOro, BeepooGpasHoro M S-o6pasHoro.
Bce 3TH ABJIeHHSI MOXHO OGBACHHTH (2, 5) Kak pe3yJbTaT OTHOCHTEJIbHBIX
CMelleHHil pa3HHIX IVIACTOB B CKJalKe IIPH ee H3rHOAHHH C KOHLEHTpHUe-
CKHM CKOJAbXeHHeM (¢ur. 2), Koropoe 3akmaioyaercsi B AH(depeHUHAIbHEIX
CMeILeHUAX [0 NOBEPXHOCTAM, NapaJijieNbHBIM CJOHCTOCTH, NMOAOOGHO CKOJb-
JKEeHHUSAM, KaKHe MPOHCXOIAT BHYTPH KOJIOAB KapT NpH ee H3rubanuu. Takyio
IehOopMauH0 MJIacTOB OGBIYHO HMEHYIOT H3THOOM €O CKOJIbXKEHHEM, HO
nomepeyHoe TeueHue, yNOMHHAaBLIeecs BhIlIe, TAKXKe CO34aeT H3rHO CO CKOJMb-
JKeHHeM (KOTOpOe OpHEHTHPOBAHO MOMNEpeK CJOeB); MOSTOMY B AAaHHOM CJy-
yae Hy>KHO FOBOPHTb O KOHIEHTPHYECKOM CKOJIbXXEHHH.
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OueBHAHO, YTO KOHIIEHTPHUYECKOE CKOJIbXKEHHE H3THBAIOLIMXCA CI0EB JHGo
SBJSETCA IIACTHYECKMM (T. €. CleI/IeHHe MEXJY CKOJIb3fLIHMH .IIOBEPXHO-
CTAAMH He Hapyluaercsl), JHGO TNPOHCXOZHT MO CKOJIOBBIM IOBEPXHOCTSIM,
Takoe CKOJbXKeHHe MOXKeT ObITb pacCesiHHbIM BHYTPH IUIACTOB HJIH NIPHYPO-
YeHHBIM K MOBEPXHOCTSIM c/ioHcTocTH. Ha roc/iefiHuX, MOBHAMMOMY, NpedUmy-
[LIeCTBEHHO JIOKAJIU3HPYETCS CKOJIOBOE CKOJIbXKEHHe.

H3ru6 c/0eB ¢ KOHLEHTPHUECKHM CKOJIbXKEHHEM JIETKO OODBSICHHTB Kak
ynpyroe usru6anue Moj BO3JAEHCTBHEM TOPH3OHTA/IBHOTO A3BJIEHHS. ITostomy,
IpU3HaBasi nmoc/ejHee B KauecTBe HECOMHEHHOH HENOCPeJCTBEHHOH NPHYHHE
CK/MagKoo6pa3oBaHusi, MHOTHe aBTOpHl (5, 10 ¥ Ap.) CYHTAIOT TAKOE MH3rH-
HaHHe OCHOBHHIM BHIOM CKJIAAYaTOCTH, Has3biBas#s €ro «CKJAaA4aToCTbio

: usruGay. OmHAaKo, MOBHAUMOMY, TaKoe

MHeHHe CJIOXKHJAOCH TIIOd BJHsSHHeM
JOTMaTHUYECKOro NpeACTaB/IeHHsT H MpPo-
tHBOpeuuT ¢akram. HackoJabko Ham
H3BECTHO, CJeAbl U3ruba ¢ KOHHEHTPH-
YeCKHM CKOJIbXKEHHEM BCTpeyaloTcsl B
CKJIaIKax 3HAYUTEJbHO pexe, yeM Ipo-
SABJEHHsS TOMEPEeYHOT0 W IOCJIOHHOrQ
TeueHHsl; MHOTHe XapaKTepHble HeTallH
MOP(¢OJIOTHH CKJIafloK He MOTYyT OHITb
@wr. 2. CxeMa usrnGanns Ckaanku ¢ kou- OODBSICHEHB YNPYrHM H3rHGaHHEM CJIO-
LEHTPHYECKHM CKONBKEHUEM, éB, KaK 3TO, B YaCTHOCTH, IOKa3aHO B

autepatype (2).

Ha ocHOBaHHH H3/103KEHHOro BhIllle MOXHO KOHCTaTHPOBAaTh, UTO B CKJal-
Kax BCTPEYaloTCsl CJiefbl TpeX BHIOB JBHXKEHHS: [MOMEpPeYyHOro TeyeHwus,
TIOCJIOHHOTO TeYeHHs W H3THOAHUS C KOHLUEHTPUUECKHM cKosbieHueMm. Hecom-
HEHHO, 4To 0e3 NPaBHJBHOI OLEHKHU POJH KayKIOro W3 3THX TpeX KHHeMaTH-
4ecKHX (DaKTOPOB, HX CBA3H H B3aUMOOOGYC/IOBJIEHHOCTH HEBO3MOMKHO
NOJOHTH K NOHHMMAHHUIO MEXaHH3Ma CKJIAaI4aTOCTH.

YroMsiHyTHe (aKTOpHl CKIafAKOOOGpa30BAHHSI HaXOAAT OTPaxKeHHe B Cyllle-
CTBYIOLleH KaacCHGHKAUHH 1O TUNY MeXaHu3Ma o6pa3oBaHHS CKJAA#OK (5).
[To aToii KMaccHpUKAUKH BBIAEASIOTCA CKIaNKH H3rHGa, BO3HHKILHE MyTEM
U3rHGaHHA CNOEB ¢ KOHHEHTPHYECKHM CKOJIb:KEHHEM, CKIaJKH TeueHHd, obpa-
30BAHHbIE TIOCHOHHBIM TeUeHHEM, H CKJIAJAKH CPe3blBaHHS, HE COBCEM TOYHO
HMeHyeMble CKJIaAKaMH CKaJblBaHMs, CO3/laHHble MOMNEPeUHEIM TeueHHeM 2.
OtzesbHBIE aBTOPH NOHHMAIOT HEKOTOPHle M3 NPHBEASHHBIX TEPMHHOB HHaue,
HANpUMED, CKJIAaJKAMH TedeHUs1 Ha3bIBAIOT M3THOBI, BLI3BAHHBLIE MONEPEUHbIM
TeueHHeM (9).

Takas knaccuukanus BHABASET pasHble BHALI JBHMKEHHS, NPEACTABIAIO-
niue CKJAajkooOpasoBaHHe, H IMOKa3bHIBAeT HX pPas3/Huusi, HO TIPH 3TOM
-aGcTparupyer 3TH BHABI, T. €. PacCMaTpHBaeT HX B OTPHBE Ipyr OT APYra,
He OCBelllafg MX B3aHMOCBsI3H. MeXKJ1y TeM eCTb BCe OCHOBAHHS IIOJIararh,
yTo B OOLIEM chaydYae ABHXKEHHe, NPOHCXOJslllee B CKAafKe NPH ee (PopMH-
pPOBaHHM, He OTPAaHHYMBAETCS OJHHM M3 YINOMSIHYTHIX BHAOB. B ofHoll u Toi
XKe CKJIajKe HepelKo OOHapyXHBAIOTCS CJelbt IONepeYyHOro M MOCAOHHOro
TeUeHHs], a HHOTJa BMeCTe C HHMH H cjelbl H3rH6a ¢ KOHLEHTPHUECKUM
cKosbXeHueM. OYeBHIHO, UTO BHIICHEHHe CBSI3H MeXAy STHMH BHAAMH IBH-
JKEHHS] BeCbMa CYHIeCTBEHHO IJIfAl NOHHMAaHHs MeXaHHM3Ma CKJaaakooGpasoBa-
wusi. s atoro TpeGyloTcs TiaTesdbHBle HaGMIOLeHUs] Hall HNETaJsIMH CKJaf-
YaToll CTPYKTYPHl, KOTOPBIM T€0JOTH B CBOell OObIAeHHOH pafoTe He yAeJsior
JOCTATOYHOTO BHHMAaHHSI.

IloBuauMoMmy, KaK NOKa3biBaeT aHalu3 (paKTHUUECKOro MaTepuasa ce-
[HAJbHBIX HCCAeNOBaHUH (2 M Ap.), U3THG C KOHUEHTPHYECKHUM CKOJbXKEeHHEM

2 Mbl He yNmOMHHAaeM O CKJIAfKdX, HENOCPEICTBEHHO CBSI3aHHBIX C BePTHKAJbHHIMH
JBHXEHHSMH, OObIYHO BblAEJSIEMBIX Hapsly C NepeuyHCIEeHHBIMH, TaK- KaK OHH He NpHHAd-
Jexar K ¢opMaM CIVIOIIHOA CKJIaJyaTOR CTPYKTYpDhl, KOTOPOR KacaeTcs 5Ta CTaTbd.
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popMHPOBAHHH CKIAIKH oKasbiBaeTcsi B OOIeM cJaydyae NOo3AHeHIIHM
npH aueM, TPOHCXOAAUWHM nOc/e [IOCJIOHOr0 H NMOMEPEYHOro TeYeHHH, KOTo-
ﬂilﬂee Mo}}(;-IO CUHTAaTh OCHOBHHIMH (DAKTOpPaMH CKIankooOpa3oBaHHS.

TleficTBUTE/IbHO, B CIUIOIHBIX CKJIaL4aTHX CTPYKTYpax OOLIYHO  SICHO
ppipai<eHbl PasqHYHe MOIIHOCTEll C/I0eB B 3aMKaX M KpEIbAX, NPOSB/IO-
ieecsl BO BCeX IAcTax, BKAKYAdA H HauboJsiee KeCTKHe, Pa3jiluHOe YTOHe-
jue B KPBWIbAX MUIACTOB PA3HOTO COCTaBa, a HHOTNA TaKXKe KJIMBAX, lapa-
JeJIbHBIil OCEBBIM NOBEPXHOCTAM CKJIAJOK. Bce 310 moKasaTe/H nomnepey-
{OTO H TOCJIOHHOTO TeYeHUH. BMecre ¢ TeM, clenbl CKOJNIbXKEHHH MeXAy Iuia-
cTaMH W JpYyrue NpOsBJEHHs H3rHGa ¢ KOHUEHTPHUECKHM CKOJIbXKEHHEM He-

/KO B CKJaJKax IOYTH COBeplieHHO orcyTcTBYIoT. HO naxe Tam, rae oHu
BCTpEYAIoTCsl YacTo, STH ABJIEHHS OOLIKHOBEHHO NPEACTABJIAIOT JIHIb OCJIOXK-
qeHHsl CKJIalOK, sBHO Gosee nosjgHHe, yeM caeinl TedeHdsi. [locnennee
06CTOATENBCTBO, B YaCTHOCTH, oTMedaercsi B. B. Benoycosrim (3), pasnnya-
joulpM B Tporecce ¢GOpMHPOBAHHS CKJIAJKH CTalui0 TeYeHHs H Gosee Mmo3f-
yiolo CTafHIo H3rHOa. .

OAHAKO CJelyeT OTMETHTb, YTO HEKOTOpble aBTOpHl (9) CUHTAIOT H3CH-
Ganue C KOHIEHTDHYECKHM CKOJbXKeHHeM GoJiee paHHHM  SIBJIEHHEM
B CKJIafKe, YeM TeueHHe. DTO OCHOBAHO, C ONHOH CTOPOHHI, Ha TOM, UTO
[HOTZA B CKJIaJKe HaOJIOMAIOTCsS CJelbl MOCJAOHHOrO TeueHus, 6oJjee paHHero,
yeM TOMNEpeuHoe, MPHUEM 3TH CJAeHbl («PaHHAS CJAAHLIEBATOCTb» — 9) MpOHs3-
BOJILHO PAcCMaTpHBAIOTCA KaK pe3yabTaT H3rufa ¢ KOHUEHTPHUECKHM CKOJb-
xenueM. C Apyroil CTOpOHH, Takoe MHeHHe 6a3upyeTcsi Ha OOLIMX TEOPETH-
yecKHX COOGpaKeHHAX, COTJIACHO KOTOPHIM CKJIAJKH [OJIKHEI 3apOXKIaTbCH
noj, BJAHAHHEM BHelIHero OOKOBOTO MaBJjieHUs (pe3y/JbTaTOM IOCJeJHEro
cuuTaeTcd YHNOMSIHYTHIH H3ru6). Takum o6pasoM, npencraBieHue o6 Harube
¢ KOHLEHTPHYECKHM CKOJbXeHHeM, KaKk O HanGojiee paHHEM JIBHXKEHHH IIpH
(OpMHPOBAHHH CKJANOK, TOBHAHMOMY, He OGOCHOBAHO (haKTHUECKHM MaTe-
puajoM. IlosToMy cylecTBOBaHHe TAKOro TPeACTABJAEHHS] He MOXET CAYXHTb
npensiTCTBHEM JJIA HAUIero BLIBOAA, NPOTHBONOJIOXHOIO 3TOMY IpeiaCcTaB-
JIEHHIO.

Hackosbko HaM H3BECTHO, B3aMMOOTHOLIEHHE MOMNEPEYHOr0 H MOCAOHHOTO
TedeHHIT Jaseko He sicHo. HecoMHeHHO TaKiKe, UTO CYIIECTBYIOU[asi TeHETH-
yecKasl CBsI3b MeXIy TpeMsl YMOMHHABLIUMHCH BHIAMH ABHXKEHHS ,CKOJbKO-
HHOYAb KOHKPETHO ellle He BBHISICHEHA.

ITo muenuio B. B. BenoycoBa (2), MHOro 3aHHUMaBLUIErocs BOIIPOCAMH
MeXaHH3Ma CKJIaJKooOpa3oBaHHS, B OCHOBE IOCJHENHETro JEXHT JBHIKEHHe
BellleCTBA CJI0€B, KOTOPOE MElI Ha3BaJd [OINEPEUHLIM TEUEHHEM, Ha Hero
Hak/JajgbiBaeTca NocjoliHoe TeyeHHe. OfHAKO U3 TOI JKe CTaTbH aBTOopa (2)
MOXKHO 3aKJIOUHTb, YTO MOCJHOHHOe TeUeHHe OH CUYHTAET HEPBHYHBLIM sIBJe-
HHeM, OoOyCJaB/AMBAIOIIUM CKJAaAKoo6pasoBaHHe. DTO OTUETJIHBO II0KA3aHO
B Gosee nosznHeli pa6ore B. B. Benoycoea (4), B KOTOpoH paccMaTpHBaercs
BO3HHKHOBEHHE CKJaAOK B pe3yJ/bTaTe MOCJHOHHOTO IepepacnpeneseHHus Mare-
pHajla — ero BHIKHMAaHHs H3 OJHHX y4YacCTKOB M HarHeTaHHs B JpYTHe.

BonpocoB MexaHH3Ma CKJAagKooGpa3oBaHHSI HENABHO® Kacalcsi TaKkKe
IT. H. Kponotkun (9). Ilo ero MHeHHIO, OCHOBHYIO pOJib B (DOPMHUPOBAaHHU
CKJIafyaToii CTPYKTYpPH Hrpaer monepeyHoe teuenue. OHO BbHIpa)Kaer - co6oil
oflllee BOCXOXIEeHHe MacC, C KOTOPbBIM CBf3aHO CKJIaIKoOGpa3oBaHHeE.
[TocnofiHoe »Xe TedeHHe TNpeACTaBJsAET JOKaJbHOE IMepeMellleHHe BEIIECTBA
HEKOTOPHIX CJIOEB U3 KpPbLIbeB B 3aMKH CKJadOK IO, BJIHSIHHEM OOKOBOIO
naBJeHUs, TPOUCXOAALLET0 OJHOBPEMEHHO C NONepPeYHLIM TeYeHHEM.

Takum o6pasoM, corsmacHo Barasigam I1. H. Kponorkuna, xorsi momepeu-
HOe U IIOCJOHHOe TeueHMs, BHISHIBAIOTCS OOINell NPUUYMHON (KOHTpaKmueR
3emsd), MeXAy HHMH OTCYTCTBYeT HemocpelcTBeHHas cBs3b. B. B. Beaoy-
COB, TAKXe He NMOKAa3blBaeT SCHO KOHKPeTHOH B3aMMOOOYC/IOBJAEHHOCTH 3THX
BHIOB ABHXKEHHs, XOTS H NMpPH3HAET ee,

CymecTByeT ellle OfHa 3aKOHOMEPHOCTb, KOTOPasi OCTaeTcsi HeOOGBsCHEH-
HOii B OTMeYeHHBbIX BEIIle NpeACTaBJeHHsAX. DTO NpaBHJIbHASA IOBTOPSIEMOCTb
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B NIPOCTPAHCTBE CXOIHbLIX 3/€MEHTOB CKJAaAuyaToil CTPYKTYphl, MpUAAOUias ej
CPaBHHTENILHO TMpaBH/bHBIE H OAHOO6pAa3Hble MOpPGOJOTHYECKHE UEPTHI.
TlocnenHue TpyAHO OGBACHHTL INPOCTHIM KOPOG/JIGHHEM HAIJIAcCTOBAaHHI},
Kakne OBl [MPUYUHBEI €ro HU BHI3bIBaJH (BHelllHee GOKOBOE JIaBJeHHe, TPaBu-
TaIllHOHHOE CKOJIbIKEHHE, yBeJHYeHHe NPOTAXKEHHOCTH IJIACTOB BCAEINCTBHE WX
CIVIIOIIMBAHUs MPH COXPAHEHHH I€PBOHAYAJBHOIO TOPH3OHTAJBHOTO Mpo-
cTpaHcTBa U mpouee). {OCTaeTcss HEACHBIM, MOYEMY PpAa3JHYHBIE IPOSIBJIEHHS
MONEepPeyHoro TeueHHsi (KOTOpOe CUMTAIOT OCHOBHHIM (hakTopoM ¢(opMupoBa-
HHUS CKJIAJOK) NMpaBH/AbHO CMEHSIIOT APYr JApyra B IPOCTPAHCTBe, IpHIaBas
naacTaM BOJIHHCTYIO NOBEPXHOCTb.

Il. H. Kponotkun (9) neitaercd OOBACHHTH 3TO CYIeCTBOBaHHEM GoJee
paHHHX H3THOOB, CO3NaHHBIX GOKOBBHIM HaBJEHHeM, K KOTOPLIM NpHCHOCaG/u-
BaeTcst nomepeuHoe TeyeHHe. OLHAKO TaKoe OOBsSCHEHHe He MOXKET Hac
ynoBJeTBOpUTb. Ilpu HanMMuYuKM B CKAamKax caegoB H3THOaHHs, KOTOpoe
MOJKHO CYHTaTb pe3yJbTaToM GOKOBOrO AaBJeHHs, T. €. M3rHOaHHA C KOH-
HEHTPHYECKHM CKOJIbXKEeHHeM, HAaCKOJbKO HaM H3BeCTHO Mo ¢akTHue-
CKHM JaHHBIM, TaKoe CKOJIbKEHHe IMPOHCXOAHJ0 TIIoCje MNONepedHoro Teye-
HHA (KaK yXe oTMeuanoch Bbillle). [lToaToMy xapakrtep mocjefHero HHKaK
He Mor ObITb OGYCJIOBJIEHHBIM CTPYKTYpOil, CO3JaHHOH YNOMSIHYTBIM H3ru6a-
HHEM.

Ilo HameMy MHeEHHIO, OTMEUEHHast 3aKOHOMEPHOCTb, a TaKXe B3aHMOCBA3b
NONEPEYHOTO H IIOCJIONHOTO TeueHHii HaxXOAAT INpocToe OOGBACHEHHe IIPH
MOMOIIH BOTHOBOH THNOTE3H CKJIaAYaTOCTH, NpelJI0XKeHHOH aBTOpOM HacTosl-
weit crateu (7, 8). XoTa 3TO OGbBACHEHHE OCHOBAHO JHIUb Ha THIIOTE3e,
H [IpH 5TOM BeCbMa JIHCKYCCHOHHOH, MBI MOJaraeM, 4YTo OHO 3aC/y>KHBaeT
u3BecTHoro BHHMaHusA. CoraacHo 3Toff rumotese, OCHOBHBIE MPOSIBJACHHS
CKJIaIKOOGPA30BaHHsI MPOHCXOAAT B YCJAOBHAX MOCHOHHOTO NBHXKEHHS, HMeEO-
HIero roCrmoJCTBYIOIIMI XapakTep TeueHHd. KakoBa 6bl HH OBl1a NPHYHHA,
co3jampliasl Takoe TEYEHHE H €r0 PETHOHAJBHYIO HANpPaBJEHHOCTb (BbIXKHMA-
HHe M3 ofjacrefl HaWOOJIBIIETO BEePTHKAJBLHOrO CAABJAHBAHHA B OOGJACTH
HaHMeEHBILIEro, 110 MHEHHIO OAHHX AaBTOPOB, TPABHTALMOHHOE ONOJ3aHHe,—
Mo MHEHHIO JPYTHX H Ipouee) OHO CONPOBOXKAAETCS BOJHOBBIM JABHIKEHHEM
HamJIaCTOBaHUH. DTO ABHXKEHHE BbI3bIBAETCS MOCJOHNHBIM TeUeHHEeM: H3BECTHO.
YTO €CJIH HMeIOTCS COIpPHKACalolluecss MacCh, CIOCOOHblE Tedb, W OHH MPH-
XOAAT B IBHXKEHHe 1O OTHOIIEHHIO APYT K APYTry, TO NPH HAJIHYHH TPEHHA
Ha pasgeqsiolUHX HX MOBEPXHOCTAX TOCJelHHe HCIBITHIBAIOT BHOPALHOHHBIC
ZIBUKeHHs, co3jaloline BOJHHCTHIH penbed ux. Ilo 3Toli mpHYHMHe CKIanKH
paccMaTpUBalOTCA KakK (DHKCHPOBaHHbIE BOJIHBI, CO3JaHHBIE YIOMSHYTHIMH
BUGpaLHAMY, BBI3BaHHBIMH IOCJOHHBIM TeueHHEM, a INOINepeyHoe TeueHHe
CUHTAETCS HEMOCPEeNCTBEHHBIM NPOsIBIeHHEM 3THX BHUOpaUHH.

He Bxonsa B oGcyxIeHHe, HACKOJBKO NpPaBWJIBHA 3Ta KOHUENIUHS, MOXKHO
KOHCTAaTHPOBaTh, YTO OHa Ipeljaraer BecbMa IIPOCTOE H eCTECTBEHHOe
0GbAICHEHHE HENMOCPENCTBEHHOH CBSI3HM MEKIAY IOCHOHHBIM H IONMEPEYHBIM
TEUEeHHSIMH, a TaKXKe IPaBUJILHOIO YepelOBaHHA B IPOCTPAHCTBE CXOMHBIX
MeXay co6Gol aHTHKJAHHaMell M CHHKJIHHaJeH, YTO XapakTepHO IJIs CIJIOo-
OIHOH CKJIax4aToOH CTPYKTYpHI.

He ocranaBsauBasicb Ha psiie YaCTHHIX BONPOCOB, CB3aHHHIX C 3aTPOHY-
Tolf TeMo#l, H Ha MexaHHUeCKOHd HHTeplpeTalyy Mpolecca CKJIaaKoo6paso-
BaHUSI B UEJOM, MBI OTPAHHYHBAEMCSl H3JIOKEHHBIMH COOOpaKeHHSIMH, Kak
Heo6xonuMol 6as3oil mJs JI060H MONBITKH MONOHTH K NMOHHMAHHIO MeXaHH3Ma

CKJ1al4aToCTH.
*
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0. 1. 3fHOP

[

CPEAHHA KAPBOH B J)KYHTAPCKOM AJIA-TAY

Crparurpacus Bepxsero nmaseosost [lxynrapckoro Ana-Tay paspaGotana
elle oyeHb ciaa6o. Hekoropble maHHbie mo crpatHrpadguu kKapGoHa oOnyGJIH-
koBaHbl H. I'. Kaccunbnim (4), C. C. lUlyasuem (9, 10), H. Y. Xomusypu (6),
U. U. Topckum u H. JI. Tumodeenoii (3).

OaHUM H3 JIyYUIHX Pa3pesoB BepXHEro maneososi, rae oGHapyxeH Haubo-
Jiee GoraThil KoMIieke QayHbl, BcKkpbiBaercsi pekamu Hapwn u xaman-
Bynak Ha 10XHOM ckioHe Xxpebrta (4, 9, 10). dayHa 3mecb Gblia BlepBHe
Halinena H. I, Kaccunrnim B 1916 r. (4). Ee Bospact GblI npeXBapHTEJNbHO
onpenened M. M. 'opckuM «ak wBarepuHoBhifi (2).

Bonee mnonpo6uo paspez BepxHero najeososs usyuna C. C. Ilyabu (9,
10). CoGpauHyto uM Kosnekuuio ¢ayuel onpenenun I'. H. dpenepuxc, koro-
PHIl OTHEC ee K «CaMapCKOMY FOPH3OHTy cpeaHero KapGoHa».

H. T. Kaccun yxkasan Ha Hanumuue mo p. Hapweiny — Ixaman-By-
JIaKy HECKOJIbKMX (hayHHCTHYECKHX TQDH30HTOB, HAUHHAs C BEPXOB cCa-
MapcKoro M KOHYasi IIBAr€DUHOBLIMH CJIOSIMH ¥Ypajia, BepOSTHO, pelIUB
NPUMHPHUTL TakuM ob6pasoM Barasgel M. M. Topckoro u I'. H. Ppene-
pukca (1). Tlo HamUM JaHHBIM, OTHOCHTH (PayHHCTHYECKHH KOMILIEKC
pek Hapein n Hxaman-Bynak k pasHbIM TOPH30HTaM HET HHKAKHX OCHO-
BaHHUH.

Hakonen, B HemaBHO onyGaukoBanHoii pa6ore H. WM. Topckore
u U. JI. TumodeeBoil, cogepxaiieil onucaHue ToH ke ayHBl, aBTOPHl MPHLI-
JIH K BBIBOLY O €€ PaHHEM BE€PXHEKaMeHHOYTOJBHOM BO3pacrTe.

B cBssn ¢ HauaTelM, 10 3ajaHHi0 Kasaxckoro reoJlorH4eckoro yipasJe-
HHA, U3yyeHueM cTpaturpaduu BepxHero maneo3oss Bocrounoro Kasaxcraua,
atoT paiion 6bl1 B 1950 r. mocellleH H MHOH.

ITo p. Hapui TOMIa KOHrJIOMepaToB, TY(P(HTOB, NECUaHHKOB H aJeBpo-
JIHTOB C MOJUHHEHHBIMH CJ0SMH H3BECTHSIKA MOHOKJHHAJNBHO H KPYTO mMajgaer
Ha CeBepO-BOCTOK.

Cx)(EMaTH3HpOBaHHbII7I HODMaJIbHBIAL paspe3 TOJINH CHAeAYIOWHHA (CHH3Y
BBEpX).

119



1. Kournomepatsl, o6pasoBaHHble HepaBHOMEPHO OKATAHHOH TaJbKoif
u BajgyHamu aor 0,7 M B nonepeuHHke. B HX coCTaBe NpeuMylecTBEeHHO
MecYaHHK, pexe — rpaHuT, nopc¢upur. BMmemarwulee BemecTso — Tydhodur.
Tosma o6nanaer KpacHO-Oypoil okpackoil. BepxHssl ee yacTh IJIOXO OGHa-
JKeHa,

2. KoHrjioMepaT ¢ XyXe OKaTaHHOH M MeHee KPYIHOH rajbKo#l, uem
B n. 1. Bmemamwlliee BellecTBo Npeo6iaanaer Haja BKIIOYEHHAMH.

3. Tlecuanuk, oOBIYHO Ty(OreHHBIH, NepecaAaHBAIOWIUICA ¢ KOHIJIOMepa-
TOM.

4. TypduTs c rajapKoil.

5. Tlecuannku u tydoure c daynoii Chonetes carboniferus Keys, Ch.
granuliferus Owen, Productus (Dictyoclostus) semireticulatus Chao (non
Martin), Pr. (Dictyoclostus) gruenewaldti Chao (non Krot.), Pr. (Linopro-
ductus) cf: koninokianus Vern.,, Meekella aff. baschkirica Tschern-Der-
byia regularis Waag. D. robusta Hall, Schellwienella crenistria Phill,,
Orthotichia morganiana Derby, Neophricodothyris asiatica Chao, neneuu-
nojamu, racTpornojamu '. MenkoBogHocTh haluM HoKasbizaercst OGHJIHEM
O6GYyTJIEHHBIX paCTeHHil,

6. Ty®uTH M NecCYaHHKH, KOCOCJOHCTHIE, Mepexoislline B CpeaHell 4acTH B
KOHIJIOMEPAT M BaJIYHHHK.

7. TlecuanuK M3BECTKOBHCTHII, BO MHOTHX CJOSIX C XapaKTepHOMH 3J/JIHI-
COHAANBHOR OTAENbHOCTbHIO. B OTAENBHEIX NPOCAOSX MHONOYHCJEHHBI PaKo-
BUHEI Gpaxuomnoj, OGpEIBKH MUIaHOK, Neteununons, ¢opamunudepr. Cpeau
HepBBIX HECKOJbKO BHAOB, H3BECTHBHIX H3 CJoeB M. 5, a Takke Productus
(Dictyoclostus) tatyuanfuensis Grab., Pr. (Echinoconchus) sterlitamakensis
Step., Pr. (Buxtonia) juresanensis Tschern., Pr. (Linoproduclus) cora
d’Orb., Marginifera typica Waag. var. borealis Jv.

B uncne ¢opamunudep Parastafella sp. sp., Hemifusulina off. plana
Manuk., H. aff. graciosa Lee u ap.; mumanku Sulcoretopora sp. nov.

8. TydbduT M mecuaHWK, B OTJeJbHHIX CJIOSIX H3BECTKOBHCTEHI, ¢ Gpaxuo-
nogamu Chonetes granullfera Owen u Productus — Pr. simenensis Tschern.,
Pr. cora d’Orb.

9. Tydpdurse 1 NecyaHHKH C pelAKHMH OpaxHOMOAAMH.

O6was MOLIHOCTb pa3pesa mnpeBoiiuaer 630 M.

HaunGonbuine cGopbl ¢ayHe chenads 1o pyusio Kapa-Cy (B 2 kM no
NPOCTHPAHHUIO OT OCHOBHOTO pa3pe3a).

BecbMma 6/H3KHII cocTaB (ayHBl BO BCeX COJAEpIKallUX ee CJOAX HE OCTaB-
JsieT COMHEHHsl B TOM, YTO OHAa NPHHANJEXKHUT OAHOMY H TOMY Xe spycy
BepxHero maneo3osi. M3 nByx o6Haxenuit mo p. Hapwn M. ®. Heii6ypr
onpenenen Calamites undulatus Sternb., uspecrtHblit U3 cpeaHero W BepxHero
Kap6oHa. B cnucke ¢opamunndep, onpeneneHnnix H. E. Bpaxuukoboii,
Glomospira sp., Endothyra ex gr. bradyt Mikk., Parastaffella sp., Schuber-
tella sp., Hemifusulina aff. plana Manuk., Hemifusulina aff. graciosa Lee,
Hemifusulina sp. B. II. Hexopomer onpepenun wmmanku Polypora aff.
martis Fisch., Fenestella aff. birurcata Fisch. Cpeau 6paxuomnox, Boo6iue
pesko mpeoBiamaroniux, Mul BcrpeuaeM: Chonetes carboniferus Keys, Cho-
netes granuliferus Owen, Productus (Echinoconchus) sterlitamakensis. Ste-
pan. var., Pr. (Echmo»conchus) punctatus Mart., Pr.(Buxtonia) cf. scabri-
culus Mart Pr. (Dictyoclostus) gruenwaldtl Chao (non Krot.), Pr.
(chtyoclostus) tatyuanfuensis. Grabau, Pr. (Dictyoclostus) inflatus
M’Chean., Pr. (Linoproductus) cora d’Orb., Pr. (Linoproductus) tenuistria-
tus Vern., Marginifera typica Waagen var. borealis Iv., Marginifera orien-
talis Chao Derbyia regularis Waag., Meekella depressa Schellw., Enteletes

! dopamunudeprt onpemenensi H. E. DBpaxuukosofi, Muwankn — B. [II. Hexopouie-
BhiM, nejeuunoas — P. H. BeHemukroBoit u JI. JI. XandHHbIM, KOTOPBIM BEIpaxaw Gojb-
nyl0 NpH3HaTeJbHOCTh. BpaxHomoawbl onpefeseHb! MHOH.
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carnicus Schellw., Orthotichia morganiana Derby, Dielasma cf. millepuncta-
tum Hall., Camarophoria applanata Tschern., Neophricodothyris aff. rostrata
Kut., Martiniopsis orientalis Tschern., Splrlfe}' cf. strangwaysi Vern., S.pl.rlfer
(Brachythyris) sokolovi Tschern. var. laevis Lich., Spirifer (Choristites)
sowerbyi Chao (non Fischer), sp. mosquensis Fisch,, sp. (Choristites)
wangchuchueni Chao, Sp. (Choristites) priscus Eichw., sp. (Choristites)
yongchukouensis Chao.

[To KOMHYECTBY HHAHBUAYYMOB SBHO TOCMOICTBYIOT MPOAYKTYCH, a CpelH
HHX B OCOBEHHOCTH MapruHudephl.

P. H. BenenpkroBa, npu ydactun npod. JI. JI. Xanduna, onpenenuna
[eJeUMONB], CIMCOK KOTOPHIX BKJodaer 2. Schizodus cf. affinis Herr,
Allorisma sulcata Flem., Astartella lutugini Fed., Pinna cf. subspatula Wort.,
Myalina pernoides Port., Edmondia nebrascensis Gein.,, Pseudomu-
sium (?) sp.

BospacT BCero KOMIJIeKCAa YCTaHaBJAHBaeTCd OJHO3HAYHO, KaK CpefHe-
kameHHOyrobHBH. Popamunugepn H. E. BpaxHukoBa CKJIOHHa CYHTaTh
TOYHee MSYKOBCKMMH. Ha 3To yKaspIBaeT, B 4acTHOCTH, NOPHCTOE CTPOEHHe
CTeHOK, HauHHasi ¢ 3-ro — 4-ro o60opoTa, reMudysyjguH (4TO XapaKTepHsyeT
TOJIBKO MSIUKOBCKHX NpeAcTaBHTesell).

Jixxyurapckue Hemifusulina nam6osee 6amskn k H. plana Manuk. #
H. graciosa Lee u3 Bepxueii uactu cButhl C% u usBectHsika N; [loHeuxoro
6acceitna. U3 Miuanok, 6iuskue ¢opMbl K mxkyHrapckum (no B. 1. Hexopo-
1IeBy) HM3BECTHHI TOJIBKO B CpelHeM KapOoHe.

ITpucyrcreue cpeau Gpaxuomomosoit ¢aynn  Choristites sowerhyi,
Ch. mosquensis, Ch. priscus, Ch. wangchuchueni, Ch. yuani, Ch. yanghu-
kauensis — BHIOB, XapaKTepHBIX IJi1 MOCKOBCKoro sipyca llogmockoBHOro
Gacceiina, Hou6acca (mepBrle TpH) u CesepHoro Kurtas (Bce ocrajbHBE H
nepBHIi), YKa3bBaeT Ha cpelHeKaMeHHOYTOMbHBII BO3PAacT BCEro KOMILJIEKCa.
PasyMeercs, rpoMafHble PacCTOSHHA, oTaensomiHe Mopst BocrouHoit EBpontl
ot Jxyurapckoro Ana-Tay, TpeGyIOT KpHTHYECKOTO OTHOIIEHHSI K HAHHBIM O
cTpatHrpadHUeCKOM pacnpOCTpaHEeHHH BHIOB, NosydyeHHEX B EBpome. OnHako
B pacCMaTpHBaeMOM cJyuae Ha/HYHe LeJOf accoUHalUu BHIOB, XapakTep-
HBIX [ cpefHero kap6oHa He Tosabko B EBpomne, Ho u B Bocrounoi#i Asum,
JlelaeT MaJo BepOSTHOH BO3MOMHOCTH CTpaTHrpacHYeCKH OTIMYHOTO HX
TIOJIOKEHHUs] B HPOMEKYTOUHOIH 06J1acTH.

PacripocTpaHeHne pafa THOHYHBEIX JJIsi MOCKOBCKOTO sIpyca BHAOB XOpH-
cruroB, Kak Choristites priscus Eichw., Ch, holtedachli Fred., Ch. rodygini
Fred., Ch. latissimus Ivan. u apyrux B ocajkax MMeHHO 3TOH yacTu KapOoHa
YCT2HOBJIEHO H 3HauHTeJbHO Gamxke K JxkyHrapckomy Auna-Tay, Hanpumep
B TypkecraHckoMm ™ xpe6te, rae Mbl nmpousBofniu (B 1947 r.) cnenuasbHble
cTpaturpadHuecKkHe HCCIeJOBaHHS. YKasaHHLIH BO3pacT GBLT MOATBEPKJEH
¢dayHoil ¢opamMuHudep H KopaJioB.

Haw BHIBOA 0 CpelHeKaMeHHOYroJbHOM (MOCKOBCKOM) Bo3pacre ¢ayHbl
Jxyurapckoro Ana-Tay He mnpoTHBOpeuuT U 3akmoueHuro . M. Paysep-
UepHOYyCOBOH, OCHOBAHHOMY Ha onpeiejieHHH ¢y3YJHHHI, O KOTOPOM CO00-
wator M. HU. Topeknit u U. JI. Tumocdeena (2).

I'. H. ®penepukc u Y. HU. T'opcknii copmectHo ¢ H. JI. TumodeeBoit o6pa-
6aTbiBany (payHy O6paxHONOA HeCOMHEHHO H3 TOH 3Ke TOJHIM (M Aaxe, Bepo-
ATHO, TeX JKe CJOeB U MeCTOHaXOXKMIeHHi), 4ToO H Mbl. IDTH MNaJEOHTOJIOTH
MPHULIM B OOIeM K COIJIaCHOMY BLIBOAY O Bo3pacTe ¢payHEBl, KakK BepxHe-
KaMeHHOYroJIbHOM. TOYHO YCTAHOBHTb BO3PACT ONMHCAHHOI'O 3THMH HCCJIefoBa-
TeJIIMH 6paxHononoBOro KoMijiekca Hesaerko (2). B Hem mnpeo6Gnanaror BHAB
WHPOKOrO pacnpocTpaHeHHs JINGO TaKhe, PYKOBOAsllee 3Ha4eHHe KOTOPBIX
BeCbMa COMHHTeJbHO. B CBfI3H ¢ TeM, UTO MBI MMeJH BO3MOMKHOCTb, JIMYHO
NPOBOs TOJIEBblE HCC/IeNIOBAaHHS, KOJJIEKTHPOBATH HaHGoJiee IEHHBI MaTe-

2 Cnncok aas o6Haxkenuf no pekam Hapwin u Kapa-Cy cymmapusiit.



pHaJ, Hau c6ope OKAa3aJMChb 3HAYHTEJBbHO Oorade IpeACTABHTENISIMH NOX-
pona Choristites. UIMeHHo oHH o6JafaloT H3 6paxHonoj HaUGOJbILNM 3Haye-
HHEM B CTpaTHrpadHYeCKOM OTHOWIEHHH (JJIsi CPeHero H BEePXHero KapOoHa).

B Gacceilne p. HapbiH XOpPHCTHTHl XOpolllell COXPAaHHOCTH HaXOAATCS ¢
TPYJIOM H B PeIKHX ‘MYHKTaX, TaK KaK OHH pacCe/fJHChb Ha OTPaHHYeHHBIX
y4YacTKax JHa.

[MockosibKy caMapCKHil ropH3oHT, Bompeku Barasgam I'. H. ®penepuxca,
Temepb €IHHOAYIIHO OTHOCHTCA K BEPXHeMY, a He K CpefHeMy KapOoHY, pac-
NpOCTpaHeHHe MOCKOBCKOIO OT/[eJa Ha I0XKHOM ckiaoHe [xyHrapckoro Aua-
Tay oGocHoBbiBaercsi BrnepBble. Ha ceBepHoM ckione JlxkyHrapckoro Aua-
Tay cpennuit kKap6ou Bugenssica H. M. XoMH3ypH, MO HeKOTOPBHIM, OLHAKO,
OTHIOAb HEe pellialolUM [ajeoHTOJNOrHYecKuM naHHuM (6). M3 npuBeneHHoro
3TUM aBTOpoM cnucka ¢opm Juib Choristites sp. ex. gr. mosquensis Fisch.
YKa3bIBAeT Ha BEPOSITHOCTb Cpe/HeKaMeHHOYTOJIbHOTO BO3pacTa KOMILIEKCa,
a apyrde 3—4 onpenenenusi kak Productus (Avonia) echidniformis Grab.
et Chao, Linoproductus cora d’Orb., Fusulina sp. no3BoasiioT rOBOPHTb JIHllb
O BepXHENajle030iCKOM BO3pacTe BooGIie, 6e3 ero YTOYHEHHS.

YrBepxkaenne H. M. Xomusypu, uro «psig (opM 3TOro crucKa xapakTe-
pH3yeT cpenHHil KapOGoH» HeOGOCHOBAaHO. YCTaHOBJIEHHe OCAaAKOB ¢ (hayHOH
cpenHero Kap6oHa Ha I0KHOM CKJIOHe NO3BOJIIeT NMpeAnosaraTh, YTo H CeBep-
Hblil ckyaoH JkyHrapckoro Ana-Tay 61 oXBaueH TpaHcrpeccHelf MOCKOB-
CKOr'O BeKa.

HoctoBepHo u3BecTHhli B JIxkyHrapckom Ausa-Tay paspes Mopckoro
MaJEOHTOJIOTHUECKH OXapaKTEPH30BAHHOIO BEepPXHEro maJjieo30sl, TakuM obpa-
30M, 3aKAHUNBAETCH CPENHUM KapGOHOM.

Bpaxuonoas Ixkyurapckoro Ajsa-Tay o61anaror HauGOJIbIIMM CXOACTBOM
¢ KHTAfCKUMH BHJAaMH M3 CBUTH II€HYH, a 3aTeM C JOHEUKUMH. 3aMeTHO
OTJIHYHBI Jaxe OJHOHMMEHHble BHABI ¥YPaJbCKOil MeOCHHKIHWHAJIN M, B ocobGeH-
HoctH, Pycckoit nnatrdopmer (ITogmockoebs). Tak, Hampumep, K KHTaMCKOil
¢dopme (reorpaduueckoMy HOABHAY?) BCeMHpPHO pacmpocrtpaHeHHoro Produc-
tus cora HauGosee GJH3KH NMPEINCTABHTENH 3TOrO BHAA HMeHHO M3 J[XKyHrap-
ckoro Ana-Tay. OT ypanbCKHX H MOAMOCKOBHBIX OHHM CYLUECTBEHHO OTJIHYHBI.
Spirifer priscus HanGosee 6JH30K K HoHeukoit ¢GoOpMe M 3HAYHTEJNLHO Aajee
CTOHT OT MOJMOCKOBHOTO H T. A.

IMockonbky ¢ayna HxyHrapckoro Asna-Tay (ecau WMeTh B BHUAY ee CITH-
COYHHI COCTaB M NPH3HAKH OTJEJbHBIX BHIOB) OTJIHYHA KaK OT MOJAMOCKOB-
HOW (ayHBI, Tak H, XOTd U B MeHbIIeH Mepe, OT GEHTOCA YPasSbCKOrO I'eOCHH-
KJHHA/JIbHOTO MOps, ee OJH30CThb K KHTAaHCKOH H MOHEUKOH BpPSIA JIM MOXET
6bITb OObsICHEHA OJHHM JHIIb CXOACTBOM GHOHOMHYECKHX ycaoewuit 3. Cxon-
CTBO 3TUX (ayH OUYEBHIHO OGYCJOBJEHO HE TOJHKO HEMOCPEJCTBEHHOMH CBS3bIO
Bcex Tpex 6acceiHOB ApYr ¢ APYroMm, HO B MEPBYIO ouepelb Pa3BHTHEM (ayHbI
B Ipeflesiax eAvHOH 3ooreorpaguueckoit obsactu ceBepHol okpauHbl Teruca.
Coo6wasuuiica ¢ 3toil o6aacteio IlogmMockoBHBIEI GacceiiH, TeM He MeHee,
COCTaBJIsT 000COGJIEHHYIO 300TeorpapHUYecKy0 IPOBHHIIHIO.

IlpucyrcTBHe Mopckoro cpenHero kap6oHa B Actypuu, B CeepHoil Adpu-
ke, B Danare Ha DBankanax, Ha ceBepo-zamame Mano#i Asum, B .cesep-
HoM HpaHe M HeKOTOpPHIX APYFHX pailloHax 3acTaBjsieT NPOBOAMTb CeBep-
nyio rpanuny Teruca or [lupeHeeB uepes Cpenusemuoe Mope, Dbankan-
CKHI NOJyoCTpoB, 10XHYI0 YyacTb YepHoro mopsa k [lamupy B o6xox Kas-
Kasa.

C KOHLA HHXHEKaMEeHHOYroJbHO# 3Mmoxu (mocse NpOsABAEHHS CYHETCKOM
ckyaaguaroctd) Teruc B npenenax Espasun u AdpHku, BuauMO, IpeicTaBis
co0oll 1enb HENOCTOSIHHBIX MEJKHX MopeH, pasjeseHHbIX IpeobJjaiaBLiH-
My (?) yyactkaMu cywd. B ‘6oJbUIMHCTBE H3BECTHBIX pa3pe3oB BepXHEro

3 OrMevaerca, ne pamabiMm P. H. BeuenukToBoii, camas 3HAuuTeNbHas OGau3oCTh K
tayne IouGacca M meJIeLMNOA, HOCSANIMX OTYETIHBO BbIPAXKeHHbIH eBPOMEHCKHUK THI H CO-
BepLIEHHO OTJHYHBIX OT MoJutiockoB KysGacca.
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naneosost TeTnca, Kak B AnneHFHax, Bankanax, Kpeimy, Kaekase, Manoii u
LlenTpanbHOil A3HH Ha CPELHHH KapGOH MajaloT NepepuiBH B OCAAKOHAKOT-
jieHuH JHOG0 OH BEIpAXEH B KOHTHH?HTaHbeIX‘¢aHHﬂX. IToaToMy M HeJerko
1pOC/EIATb TYTH COEIHHEHHs MOPei MOCKOBCKOrO Beka, HCXOAA H3 COCTaBa
o6uTaBllieil B HAX (hayHbl, HECOMHEHHO CYLIeCTBOBABILETO. i

Han6oJiee BEPOATHO, YTO LieMb MOpeil, COeAMHSBIIMX BOCTOYHOA3HATCKHH
4 cpelHeasMaTCKmit GacceiiHbl, pacrojiaranach B Npelresnax IQXHOa3HAaTCKOH
reoCHHK/IWHAMH, a 3aTeM OrHGajia C 3aMaja NPHUIOAHATYIO Tapumckyo mnJjat-
¢opmy. Mope Cpenseil A3un, HECOMHEHHO, ObIJIO (CB3aHO, HO KDYXHBIM
fyTeM, H C APKTHYECKHM TI€OCHHKIHHAJIbHLIM GacceilHOM, OrpaHHYMBABIIHM
¢ cepepa Cubupckyio m1aTdopmy 1 BepXosHCKO-KOJIBIMCKYIO T€OCHHKIHHAID,
g TeueHHEe GoJsblueill' yacTH Kap6oHa (c Havaja, a MecTaMm# C cepeguﬂbloause)
ppeMEHHO IIPUNIOAHATYIO BEIIUE YPOBHSI MODS; HOBBIH FeOCHHK/IMHAJbHLIH 3Tl
3fiecb Haua/cs ¢ apTHHCKOTO Beka.

ApKTHUECKHI T€OCHHKJHHAJbHBIA 6acceiiH MOCKOBCKOTO BeKa, MPOTSHYB-
mmuiicst ot Bapennosa o BocrouHocu6upckoro Mopst H 3axsartusiinii Hosyio
3emaio, HoBocHGHpCKHE OCTpPOBa W BEICTYNABIIYI0 YacTh MaTepHKa Ha Tex
e IIHpoTax (0 YeM CBHAETEJNbCTBYIOT HAXOAKH 31ech (ayHel XOPHCTHTOB
MOCKOBCKOTO BO3PacTa), fIBMSJICS HENOCPEACTBEHHBIM MpOAOJKeHHeM Ypanb-
CKOH TeOCHHKJ/IHHAJH.

Pacnpoctpanenne HauGosiee OGJH3KHX MO KOMILJIIEKCY MOP(OJOTHUECKHX
NpU3HAKoB (OPM ONHOMMEHHBIX BHAOB B COCTaBe GPaxHONOAOBOH (dayHHI,
NPeHMYLIECTBEHHO XOPHUCTHTOB, MOCKOBCKOro Bo3pacta B Cpenseit Asun H
IlonGacce u poACTBEHHBIX UM (GOpM Ha 3amafgHOM cKJoHe ¥Ypana u B EBpasm-
aTCKOll ADKTHKe MNO3BOJISIET HAMETHTb NYTH COEIHHEHHS MNOKPBIBABUIMX 3TH
TEPPHUTOPDHH TEOCHHK/IMHAMBHHIX Mopeli. B mpemenax Cpenueit Asum mope
NPOTATHBAJOCh, BEPOATHO, NOBOJBHO Y3KOH moJocoi, or JxyHrapckoro Auja-
Tay B 1oro-zamagHoM Hanpab/ieHHH, K TypkecraHckomy xpe6ty. C ceBepa
MOpCKOil 6accefiH OblI OrpaHHYeH OKOHYATeJbHO KOHCOJHAMPOBAHHOH K
MOCKOBCKOMY BeKy M IPHINOJHATOH KOHTHHeHTa/dbHOH ribi6oii llentpanbHoro
n uvactbio FOxkHoro Kasaxcrana.

Mops Cpenneit Asnu u 1oro-BoctoyHoll EBponmbl COeRAMHANIHCH MPOJHBOM,
KOTOpHIll mporsAruBajiest oT PepraHul, NOBHAHMOMY, K HH30BbsIM AMy-Ilapbu
MeXAY TeOaHTUKJAHHAJbHBIMH NPUOONHATHIMU (?) 30HaMu Kwisbii-KymoB u
Kapa-KymoB u, najnee, k 6acceiiHy pek OMOu u Ypana.

HHnoe Hampasienne npoJuBa, ero npubamxeHne K Kapka3sy, majo Bepo-
ATHO, TIOCKOJIBKY B 3TO BpeMs, KaK yCTaHOBJeHO HalmuMu paboramu (7, 8),
sona Majoro KaBkasa ObiIa NMpHMOAHATAa BHILIE ypoBHA Mopsi, a B Ilpen-
KaBKa3be NPOHCXONHJIO KOHTHHEHTAJbHOE OCalKOoHaKomieHHe (5).

MoxHo mpeinosaratb, 4To IyTH BCTpeuHoll Murpauuu ¢ays uz deprans,
Hon6acca u 3anamHoro YpaJja CKpellHBaJHCb B Hpefesax IIpukacnuiickoii
HU3MEHHOCTH,

Kpaiine HenocTCAHHBIi H JMIIb KPAaTKOBPEMEHHO, XOTS H MHOTOKPAaTHO,
BOCcCTaHaB/auBaBlIKiicst JlOHelKHi 3aJHMB CJENO 3aKAaHYMBAJICA Ha CeBepo-
3anafe. O6 3TOM CBHIETEJIBbCTBYeET Nepexol] B npenenax Henposcko-Honen-
KoOil BMafvHEl, No Mepe ynaJjeHHs ot IlonGacca, Mopckux dauui B KOHTH-
HEeHTaJIbHEIE.
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U3BECTHA AKALEMMH HAYK CCCP

CEPUA TEOAOI'NYECKASA
1953, N 4

KPUTHKA U JHCKYCCHH

M. C. BBIKOBA, I'. 1. KYWEB, I'' . MEAOEB, E. A. WWJAbBIrHUH

1O TIOBOLY CTATbU A. A. [IETPEHKO U M. . PUTEHBEPT
«YCJIOBHS OBPA3OBAHHSA U BO3PACT YIVIEHOCHLIX OTJIO)KEHWH
KAPATAHIMHCKOM CBHMTbI KAPATAHIHWHCKOI'O BACCEWMHA»

B suimenmem HepaBHo B usfanud AH CCCP c6opuuke mamsartu akagemuka [I. H. Cre-
nanoBa nomeuleHa crathst A. A. Tlerperko u M. H. Purenbepr «YcnoBus o6pasoBaHHA H
BO3pAcCT YIJEHOCHBIX OTJOXMEHHH KaparaHAHHCKOH c¢BuThl Kaparauaunckoro 6acceiina».
EcrecTBeHHO, YTO OHa He MOTJia He NpUBledb K ce6e BHHMaHHe UYHTaTelNid, HHTepecyolle-
rocsi BONPOCAMH CTpaTHrpadHu HALIHX MPOMBILLICHHBIX YIVIEHOCHBIX PaffoHOB.

Ilocne HeGoubuioro 0630pa HUCTOPUH BOMPOCAa B CTaThe HETAJbHO OCBEllalOTCs CTPaTH-
rpadus H BO3pacT YIVIeHOCHBIX oTioXKeHHM#i Kaparanaunckoro OaccefiHa, mociie 4ero HAYT
1DH TJIaBbl, NOCBALIEHHbIE JIUTOJOTHH KaparaHAHHCKOH CBHTHI, MOYTH He CBSA3aHHbie ¢ Tep-
BHIMH H NOCJefHell IJIaBaMH, B KOTOPHIX paccMaTpuBaloTca obuige Bompochl reosoruu Ka-
paranabl H yraeHocHbix Toai llenrpanebroro KasaxcraHa; riaasbl, NOCBSIUIEHHbIE JHTOJO-
rHH, OCOGLIX 3aMeyaHuil He BHI3LIBAIOT H PACCMATPHBATHCH HAMU He GYLyT.

Copepxkanne o6Liell 4aCTH cTaThH CBOLHTCS K TOMY, uTO ofuenpuastoe (2, 4, 7, 11,
13, 17) nmo Hacrosmero BpeMeHH MOHHMaHHe cTpaTHrpaHM pasaiuuHbix cBHT Kaparawaw,
[0 MHEHMIO aBTOPOB, HENMPAaBHJIBHO, i NMO3TOMY OHH NpeJaraloT HHYIO CXeMy crpaTHrpaduu
H HMHYIO JAaTHPOBKY COOTBETCTBYIOUIHX CBHT, NMONMYTHO HaBas oOGIIyl0 OLUEHKY, O HX MHe-
HHIO, Ge3yCJOBHO OTpDHIATENbHYI0, BCEM COBPEMEHHEIM MpeICTaBJEHHAM O crpaTHrpadHu
xKap6oHa Bcero llenrpanpHoro Kasaxcrana. .

He kacasch mocieqHero, CJAHIUKOM IIHDOKOTO BOMpOca M TeMbl HacTOsIleld 3aMeTKH,
KOTOpHIHl K TOMY 3Xe MOXeT yYBeCTH Hac B CTOPOHY OT OCHOBHOrO BOMpPOCa, Mbl PacCMOTPHM
CofiepiKaHHe HA3BaHHOH paGoTHl MO CyUIeCTBY.

‘Urenne nepBo#l rjaBbl — 0630p HCCJIeNOBaHUIT — 3acTaBJIfeT YHTaTessl, XOTS Obl He-
MHOro 3Hawulero Kaparampy, cpa3y e HaCTOPOXKHTBCS, TaK KaK aBTOPH, TOBOpPA O BO-
CTOYHOHN, BepXHEeCOKypcKoi, uactu OGaccefina, nuwyt: «Iloc/iefHssi Majo H3ydyeHa, B mep-
BYIO Ouepefb, BCIeJCTBHE 3aKPHITOFO XapaKrepa GacceiflHa, JIHIIEHHOrO e€CTeCTBeHHbIX O6Ha-
JKeHHH; 30ecb HMeeTcsl JHILb HeOOJBbIIOE YHCIO HCKYCCTBEHHBIX KapbepoB, B KOTOPBIX
AOOLIBAETCA CTPOMTENbHBI M OYTOBEII KaMeHb H HEKOTOPhie OTKPhIThie PaGoThl Mo AoGblue
yras». Bcem KaparaHaHucKUM paGOTHHKaM H3BeCTHO, YTO HMMeHHO 6Jlarofapd 3aKpHITOMY
XapaKTepy BOCTOYHOM dacTH GaccefiHa, B Helf HeT HHKaKHX KapbepOB M, TeM GoJiee, OTKpHI-
THX PaspaboToK yras,

Ilanee aBTopoB ynuBjseT OoGHJHMe TEKTOHHYECKUX HapyIIeHHE Ha Kaprax Gaccefina (no
cxeMaM aBTODOB, OYEBHIHO, TEKTOHHKa HOJIKHA ObITH NpOLlE) H OTCYTCTBHE TPAaHCTPECCHB-
HBIX KOHTaKTOB. «BhinageHne M3 pa3pe3a aKKyAYKCKOR CBHTH Ha I0kKHOM Kpbite Kaparam-
AHHCKOH CHHKJIHHAJbHOM CTPYKTYPbl,— IHIIYT aBTOPH,— HAa HANl B3MIsA, TNPaBHJIbHEE
OGBSICHATD TPAHCIPECCHBHBIM, a He TEKTOHHYECKHM COOTHOUIEHHEM ee C MOJCTHIAIIHMH
TOJIMAaMH CDeIHero H BEPXHEro JieBOHa, TaK JKe KaK H BbiMajeHle H3 paspe3a KaCCHHCKHX
H PYCaKOBCKHX CJIOeB TypHeilckoro spyca». Kak BHIHO M3 3TOr0 HuYeM HeOGOCHOBAaHHOIO
3asiBJIeHHS, aBTOPbl CTAaTbH HE YUHTHIBAIOT, UTO TNPH JETAJNbHbIX HCCAEJOBAHMSIX H INIPH AE-
TaJbHEIX PasBeKaX COOTHOUIEHHSI MEXIY CBHTAMH He <«OGBACHAIOT», H TeM 6osee <«Ha
BaTAAA», a TBePAO YCTAHABJHBAIOT MNyTeM HETaJbHON TeOJIOTHYeCKOR CBEMKH HJIM TIpoBe-
JeHHst TODHBIX BBIPaGOTOK H, €C/IM B YKAa3aHHBIX aBTOpPaM{ MecCraX Ha KapTe HaHeCeHbI
TEeKTOHHYECKHE KOHTAKTHI, TO OHM MNOKa3aHsl FOPHBIMH BBIPAGOTKAMH M JAETANBHLIM KapTH-
poBaHHEM, NO3BOJAIOWIHMH BHAETH Cpe3aHHe pas3jH4UHBIX TOPHSOHFOB CTpaTHrpaduyeckot
KOJIOHKH, KaK B BHCAYEM, Tak M B JeXaueM 60Ky TeKTOHMYeckux Hapyirenuil, «[lepexo-
A K OUEHKE COCTOSHHSI H3YYeHHOCTH CTPATHrpadUM YIJIEHOCHBIX OTJIOXKEHMii paccMaTpHBae-
Moro GacceHiHa,— NMHIIYT Jajiee aBTOPH B 00630pe HCCHAENOBaHHH,— CJlefyeT OTMETHTb, YTO
crpaturpacgHueckas cxema, npemioxenHas 8 cBoe Bpems . H. Bypueseim (1936), A, M,
Cumopunbim (1936), T'. JI. Kywessim (1941) u ap., B HacTofillee BpeMs yXe He OTBeuaer
fIDAKTHYECKHUM 3aMPOCaM reojioro-pa3BeqoyHoll cayx6ul H TpebyeT KOPEHHOro mepecMoTpa...»
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3T0 3aKlueHHe aBTODPOB N0 MeHbluell Mepe cTpaHHO. PasBe cefiuac MOXHO TOBOPHTHL
O CXgMaX, COCTaBjeHHBIX 16—20 JieT Hasaj Ha OCHOBAHHH TeEDBHLIX JECATKOB GYPOBhIxX
CKBaXHH? B yrieHocHnXx GacceilHax, HM3yueHMe U OCBOGHHe KOTOPbIX HAuyaTo B  roamp
CTaJHHCKUX NATH/JETOK, HEeT CTPATHrpaHYecKHX CXeM, CYUWIeCTBYIOIMX 15—20 jer, cxemp
€XeroJlHO YTOUHSIOTCS, AETAJH3HPYIOTCA 1 COBEPLUEHCTBYIOTCS MO Mepe HAKOIJIEHHs (ak-
to8. B Kaparange 3a nocaemnue 15—20 neT chOpPMHPOBAJCS CHIBHBIH KOJIEKTHB, Hacyu-
THIBAIOLWIUHE JAECATKH [EOJIOroB, BHIPOCUINX OJAHOBPEMEHHO € OYPHBIM DPa3BHTHEM pasBefoy-
HbiX pa6oT B GaccefiHe; TH reoJOrH KPHTHYECKH OTHOCATCA KO BCEM CXeMaM, CO3/1al0T CBOM
WIH JONOJHSAIOT CTaphie, H €CJH aBTOPaM HYXKHO OblIO TOBOPHTb O CXeMaX, TO HAAO ro-
BOPHTb He O cxeMax 20-ietHeil Mau faxe l0-meTHelt maBHocTH, a 0 cxemax 1950—195] rr.

JKenas noxasaTb HeOGXOZMMOCTb KOPEHHOTO MepecMOTpa CTPAaTHrpadHYecKoOd cxeMb,
aBTOphl CTaThH NHWIYT: «JlOCTaTOYHO CKa3aTb, YTO BO3PaCT AKKYAYKCKOH CBHTHI, CaMoii
HUXKHEH H3 YrJIeHOGHBIX CBHT, KOTOPYIO MOUTid Bce HcciemoBarenu Kaparawguuckoro 6ac-
CeflHa OTHOCAT K BepxaM TYpPHefiICKOr0 MJH HH3aM BH3€HCKOro spyca, onpeaessercs
JI. C. JIu6poBHueM Ha OCHOBAHMH HAXOAOK FOHHATHTOBOH (hayHbl, KaK cpenHuii KapGoH.
Ha stor n Gosee Mosomol BO3pacT CBMTH YKa3biBAlOT TaKXKe H PACTHTE]bHblE OCTaTKH,
COrJIacHO elue nepBuiM 3akiaiouenusaM M. JI. 3amecckoro», Hurae u uukorma JI. C. JluGpo-
BHY KaTeropHyeckn He TOBOPHJI, YTO AKKYJAyKCKasl CBUTA OTHOCHTCS K cpefHeMy KapGouy;
JI. C. JluGpornu (8, 9) auwb yKasbiBaj Ha 60JbIIOE CXOACTBO HOBHIX BHAOB TOHHATHTOB,
onpefile/IeHHbIX HM H3 aKKYAYKCKOH CBHTHI, CO CpefHe- H BepXHEKaMEHHOYLOJIbHbIMH IOHHA-
THTaMd M3 CeBepHofi AMeDHKH H OroBapuBaJcs CAeAyOLIMM o6pasoM: «OaHAKO, HECMOTps
Ha BCe yKasaHHble Bbllle NaHHble, i BCE e CYHTAIO, YTO MJS ONpENeJeHHOro pelueHHs
Bompoca O Bo3pacTe pasGHpaeMblx HaMH cioeB ¢ Gonioloboceras B CesepHoM Kaszaxcrane
CYILECTBYIOILIlie MaTepHalbl ellle HeJOoCTaTOuHbl» (8, crp. 218). .

Iosnnee, A. M. CumopunbiM (15) B crmeuManbHOi cTaThbe (KOTOPYIO aBTOPH HE MOry
He 3HATb, HO B CIHCKe JIUTEPaTypbl, MPHJIOKEHHOM K HX CTaTbé OHAa HE MOMelleHa) G6bli1o
MoKa3aHo moJjoxeHHe cioeB ¢ Gonioloboceras. Bonee rtoro, A. A. [lerpeHko uMel ciayuyail
co6paTb GOJNbUIYIO KOJJIEKUHIO TOHHATHTOB H3 AKKYAYKCKOR CBHTHl, M IOCKOJAbKY JAaxe
JI. TI. MonaxoBa (10), KoTopylo aBTOpHl, NOBHIHMOMY, CUHTalOT GoJiee cBeayuied, ueMm
JI. B. Hanuekuna 1 A. M. CuMoprHa B omnpejelseHUd BO3pacTa [0 GpaxHONORaM, AOKasbl-
3bIBAaeT HHXXKHEBH3EHCKHMH BO3pacT alNISPHKCKOH CBHTBI, COTVIACHO Jemalleidl HAa aKKYAYKCKOH,
TO fACHO, cjon ¢ Gonioloboceras Moryr GbiTh, €CIH He BEepPXHETYPHEHCKHMH, TO TOJbBKO
HHXKHeBH3CHCKHMH M yX HHKAaK He BepXHeBH3eHCKHUMH H, TeM OoJee, He cpefiHeKaMeHHO-
yronbHoiMH. HeyMecTHa # cchlika Ha «mnepBoie 3akmioueHHsa» M. JI. 3amecckoro, Tak Kak
Oo6LIeH3BECTHO, YTO OH-TO H SMBJSIETC ONHHM H3 MEPBHIX HCCIeRoBaTel]el, Y-TaHOBUBUIHX
HIKHeKapGoHoBHE Bospact Kaparanael no ¢uope (3).

Jlanee aBTOPHI YKa3biBaIOT, YTO MOCKOJbBKY «COOTHOLICHUS AKKYJAYKCKOM CBHTHI C IOL-
JIeKalNMH MaAKYAYKCKHMH CJIOSIMH JOCTOBEPHO He YCTAHOBJIEHbl M TPaHCIDECCHBHBIR KOH-
TaKT MeXKAY HHMH OTHIOAb He MCKJIOYaeTcs, a B COCTaBe (ayHHl BhilliesiexxauieH auisipHK-
CKOM CBHTHI NpPeo6GNafaloT MeCTHble IHAEMHYHble (JOPMBI, TO CYMIECTBYIOLHe NpeCTaBJeHHs
O HHXHEKaMeHHOYTOJILHOM BOSpacTe YIJEeHOCHbIXx omioxenuit Kaparanaunckoro GacceiiHa
JIHIIAIOTCH HafeXHBIX JOKYMEHTaJbHBIX OGOCHOBAHHWHA», DTH yTBEpPXKIEHHs SIBJAIOTCA COBEp-
IeHHO HeOGOCHOBAHHBIMH; IIOCTEeNEeHHLIA Nepexof MafKYAYKCKHX (BepXHeTYPHEHCKHX) cJjoeB
A aKKyIYKCKyl0 CBHTY (MIUMMCKHE CJIOH) HabMiofaJjcsi AecATKaMH TeoJIOTOB #Ha MHOIOYHC-
JeHHBIX paspesax Lledrpanproro KasaxcraHa H HeMOHSITHO, MOYeMy aBTOpaM TaK IOHa-
ROGHJHMCh [OJSi H3YYeHHsl YUaCTKH, ¢ KOHTAKT YNMOMSHYTHIX CBHT TeKTOHHYeCKH#f, a He
crpaturpacduuecknfi; Kpome TOTrO, J[eTaJbHOe OCBellleHHe B3aNMOOTHOLIEHHA 3THX CBHT
HMeeTcss B OGLIMPHOH JMTepaType, Kak ony6iukopawHoi (4, 5 M Ap.), TaKk H 8 HeomyGuH-
KOBaHHOH, XxpaHsilefica B ¢oHxax.

B camoM Havazne rsaBbl «CTpatHrpadmus», oco6oe BHHMaHHe NPHBJIEKAIOT CleAYIOHe
sasiBneHus aBTOpoB: «Bce ycumua A. M. CuMopuHa, HampaBjeHHble K OGOCHOBAHHIO Typ-
HeACKO-BU3eHCKOrO BO3pacTa YIJIEHOCHHIX OTJOXeHH# Gaccefiva, He HaIJIH JOJMKHOIO NpH-
3HAHHA HH €O CTOpOHH mnajeontonoroB (JI. C. Jlu6posuu, M. 3. HAummencknit u A, I1.Po-
.Tail), HA co cropoHbl naneodurosoros (M. H. 3axecckuii, M. H. Bopcyk, M. ®. HeiiGypr,
A. T. Baysp u np.)». Hago oGaagate Goabwofi CMeJOCTbIO, YTOOHl JenaTh MNOAOGHbBIE
sasiBjieHus. B camoM gene, Benp ofulensBecTHo, Hanpumep, uyro M. JI. 3anecckrii u
M. ®. Hef6ypr aBAAIOTCS NPENCTABHTENSMH CTODOHHHKOB HHXHEKapGOHOBOTO BO3pacTa
Kaparanab, A. Tl. Potait B pa6oTe, BKJIOYEHHOH aBTOpPAMH B CIHCOK JIMTEPaTypH, YKa-

3bIBaeT, YTO BEPXOTOMCKOH 30He (Cf V) <«coorBerctByeT B Kasaxcrane BepxHAs vacrb

UIIMMCKHX CJIOEB H, BO3MOXHO, CaMble HH3bl STOBKHHCKHX HJIH aHAJOTH 3THX CJIOEB B
YrJeHocHO#t (auuH OTJOMXKeHHH KaparaHAHHCKOH CBHTHI H ee aHamoros» (13, crp. 147).

B apyroit paGore A. Il. Porait (12) maer cxeMy colocTaBlieHHA DPa3pesoB HHIKHErD
KapGoHa Kys6acca M ZpyrHx pafioHOB, COMJIACHO KOTOPOH alIAPHKCKAsA M KaparaHAMHCKas
CBHTHl monagaloT B HUXHuA KapGoH. JI. C. JIn6poBHY, Kak MHl yXe TOBOPHJH, HHKOTAa
He BBICKA3bIBaJcfi O Bo3pacre Bcell yrieHocHoH Ttonmu Kaparawael H Ha ero cxeme (9)
TEPeKTHHCKHME CJIOH, HanpHMeD, OTHOCATCA K TYyPHe, .-a 3TH CJIOM, KaK M3BeCTHO, COAepXKar
¢dayny, XxapaKrepHyl0O W JJsl HUXKHefl MOJOBHHBI alITPHKCKOA CBHTH. Huxomy, kpome, mo-
BHAMMOMY, aBTOPOB, HEHM3BECTHO BbiCKasbiBaHne M. 3. $IHHIIeBCKOTO O BepXHemaneo3of-
ckoM Bospacte Kaparangn. Uro kacaercst cceuiok artopoB Ha A. I. Bayspa, 1o oHY,
NMOBHANMOMY, CAeNaHbl HCKJIOUHTENbHO AJS TNpHBJEYEHHs JHLIHEro rojoca B IOJAL3Y MpPH-
3HAHHS BepXHeMajneo3oficKoro Bospacra Kaparasabl, TaKk KaKk aBTOPaM XOpOUIO H3BECTHO,
aro A. I. Baysp 6ua cayyailHuM ye/loBeKOM B naneoHTOJOTHH; Bce onpeneneHHs (Jophl,
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caenaHHbie HM, TNOJHOCTBIO sa6pakoBannl M. M. Bopcyk. Oruer A. I'. Bayspa u peuensuio
M. M. BopcyX Ha Hero aBTOpH He MOIIM HE WHTaTb. o

" ‘TakuM 06pa30M, U3 BCeX JIMl, YNOMSIHYTHIX ARTODAMH, 3a BEpXHeNajecsofickhil BO3-
pact YrJEHOCHBIX otnoxeHuit Kaparanibl BhICKA3biBaeTcsi TO/LKO M. H. Bopcyk; k mpu-
fHalOLMM ke HHXEKaMeHHOYTOJbHBIA BO3pacT Mbl Moxem noGautb [I. B. Hanuskuua,
H. T. Kaccuna, E. O. Hosuk, E. ®. Uupkosy ¥ KOJJEKTHB MOJOIBIX IAJEOHTONIOTOB H
naneopuronorop Kasaxcrana (HMHCTHTYT TeoNOTHYECKHX HayK AH Ka3CCP u Kasaxcran-
ckoro W KaparauIMHCKOrO Ie0JIOrHYeCKHX ympasitennil 6. Muincrepcrsa reosorun).

Jlanee, aBTOPB! MHWYT: «VIsyueHnue (IOPHCTHYECKOrO KOMIUIEKCA KaparasiMHCKOR CBH-
1bl, MPEANPHHATOE B MOCAEJHHE TOALI “naneoéoTaHHKaMu (M. W. Bopeyk u A. T. Bayap),
nO3BO.MJIO MM Ha OCHOBAHHM Pas/Myiil B Xapaktepe (uiopbl NMOADA3AETUTb CBATY Ha psld
Gonee MeIKux ropusonros. Tak, A. I Baysp nefuT KaparaHZMHCKYIO CBMTY Ha NATb ro-
PH3OHTOB...». Mgl yxe yKasblBaJH, 4To Bce onpelellenuss u paGora A. I, Bayspa 3a6pa-
kosaHsl M. M. Bopcyk, HO MOCKOJIbKY aBTCpHl NPHHHMAWT natb ropusontos A. I'. Bayspa,
MBI, UTOOBI TOKa3aTh Yero CTOAT 3TH TFOPH3OHTH, NMPHBENEM IJIA TNpHMepa OIHH M3 HHX,
B KOTOPOM «mpeoGiagaer nekonrepHcosas ¢unopa, copepxkamasi: Lepidodendron kirgizicum
Zal., Bothrodendron petcherense Zal., Stigmaria ficoides Sternb., Cardioneura karagan-
densis Zal., Angaropteridium cardiopteroides Zal., Pecopteris sp., Carpolites sp. u np.».
Kaxk BHUAHO H3 CIHCKa, 3Ta (uiopa € ycnmexoM MoXeT ObiTh BhlAesdeHa H KaK KaprnoJuTe-
copasl.

«Heckosnbko nospnee,— muuryr asrophl,— M. M. -Bopcyk mocre Monorpagduueckoit o6-
paGOTKH BbIAEIWIA TPH (PIOPUCTHYECKHX KOMNJIEKCA, MNO3BOJMBIIMX €H CONOCTaBISATH
yrJieHOCHBIE OTJIOMEHHsS KaparaHIHMHCKOH CBHTHl C YIVIEKOCHBIMH CBHTaMH _CPelHEro H
pepxHero Kap6oHna [JlonGacca, KysGacca H psina Mecropoxienuit 3amaguofi Espombiy. Mel
He OymeM NPHBOAHTb COCTaB (JIODH 3THX KOMILIEKCOB H JIHIIb YKaXKeM, UYTO KOMILJIEKC
¢uopbl, xapakrepnsiii, mo M. H. Bopcyk, ana paspesa mexay mnacraMu ks— ks, coor-

BeTcTBYeT, Mo ee Muenmio, B Joubacce cautam C; — CI; kr — ki —C3 kuy—kig— C5 —
C? no C1. Ho caMbiM KypresHuM B 9TOM pasieleHMH SIBISETCA TO, KaK JHUHO COOGLIHMA

M. U. Bopcyk Ha Kondepenuuu reosoroB B Kaparange BecHoit 1952 r., utro ¢Jiopa, BcTpe-
yeHHas! B IePEYHCIEHHBIX TOPU3OHTAaX KaparaHIMHCKOA CBHTHI, BCTPEYaeTcsi BHOBb B BBILIE-
JieXalldX HaJKaparaHAHHCKOM M MOJHMHCKOH CBMTax H, CJIeNOBaTeJbHO, CIeJaHHoe pasje-
JieHUe He MMeeT HHKAaKOro 3HaueHHs.

«AHa/IH3 CIOPOBOTO COCTaBa B YIJAX,— NHUIYT aBTOPH,— K COXKaJleHWIO, He AaeT Ha-
JeXHOro MaTepHalla AJif YTOUHEeHHS aGCOJIIOTHOTO BO3pacTa KaparaHAMHCKOH CBHTH. D13
oGBACHASTCA TeM, 4YTO MNpeobaajamomee OGOJNBIITHHCTBO CHOP, BCTPEUYEHHBIX B YrJIsX Kapa-
FAHAMHCKOA CBHTHI, NpPeACTaBJI€HO MeCTHHIMH 3HAEMHYHBIMH (DOpMaMM, KOTOpHie Jydile
BCEr0 COMNOCTaBJSIOTCH C KOMINIEKCOM CHOpP, H3BECTHBIX CpelH BeCT}aJbCKHX OTJOMKeHHH
Honenxoro u Pypckoro Gaccefimos». CoOBepIIEHHO HENOHATHO, HOYEMY 3TH <«IHAEMHYHble
dopMbI» HerofHH JAAs1 YCTAaHOBJEHHS BO3PacTa KaparaHAMHCKOH CBHTH, €CIH OHH como-
CTaBJAOTCA C OOHCUKHMH H DYPCKHMH CNOpaMH, M eCJH COMNOCTaBAAIOTCA, TO NMOYEMY OHH
IHAEMHYHEI, ’

CBoeo6pa3HLIM RBASETCS CNOCOG, NPHMeHseMbIi aBTOPaMH AJA JAOKA3aTelbCTBA Heol-
OCHOBAHHOCTH COMNOCTAaBJeHHs ALLIAPHKCKOH CBHTH C HUIMMCKHMHU cjloAMH. CHenaTh 3TO MM
HEeO6XOIHMO, TOCKOJNbKY, CPeNiieKaMeHHOYIOJbHbIA BO3pacT Kaz;PaH}:lHHCKOﬂ CBHTHI, KOTO-
PLHIi OHM NBHITAIOTCA JOKa3aTb, HHKAK He COTJacyeTCsl C HHXKHEBH3efICKHM BO3pacTOM Cco-
T/IaCHO MOACTHJANOWIEH AUIIAPHKCKOH CBHTHL.. [TOAHATL Ke BO3pacT MIUHMCKHX CJIOEB Bblile
HHJKHETO BH3€, JaXe INpH BCeH «CMeJOCTH», CBOHCTBEHHOR aBTOpaM, OHM He pellaloTcs,
T4K KaK XOpOIUO H3BeCTeH cpefHe- H BEPXHeBH3eHCKHH Bo3pacT ¢ayHH H3 BblUeJeXKaLIHX
OTVIOKeHHH, comepxamui Takve suabl, kak Productus reccestrius, Lithostrotion portloki,
Paragoniatites newsomi u ap.

JloKa3aTb HECOCTOSITEJLHOCTh MapajjelNu3aluuy HIMHMCKHX CJI0€B C alUISIPUKCKOH CBH-
TOH NyTeM OGBEKTHBHOTO COMOCTABNEHHs MX (payH HeBO3MOXKHO, H 3[eCh, BIpOYeM, Kax
H BCIOLY B CTaThe, aBTOPHl BHOBb NpHOeraioT K McKaxkeHHio ¢akrtoB. Tak, u3 cnucka Gpa-
XHOMOK HMIIHMCKHX cJoeB, comepxamux 38 Bumos, 20 u3 koropeix ykasmiBaiorcs J. B. Ha-
MUBKHHBIM, KAaK MHOTOYMCJ€HHble H OObIUHble, aBTOPAMH NPHBOIHUTCS, KAaK XapaKTepHbIH
JHIIb OAMH penxo Bcrpevatomufica Productus corrugatohemisphoericus u aBa BHaa xo-
pantoB Rugosa. TIpuBoas e cnucoK pykoBoasiiux ¢(opM, aBTOpH, Bonpekn ¢aKTaM,
VTBEPKAAIT, «YTO OHH B (payHe AUUIAPHUKCKON CBHTH! COBEPIIEHHO HEH3BECTHbI». BoO3HH-
KaeT BOMPOC: KOMY HeH3BecTHb? Ecim aBTopam, TO HM clefoBajso Obl Jyylllé 9O3HAKOMHTB-
¢ co cnuckaMH (ayHBl ALIIAPHKCKOH CBHTHI, NMDPHBEZEHHBIMH KaK B psje OMyGJIHKOBaHHBIX
pabor (6, 7, 14, 15, 16), TaK U B MHOTOYHCJEHHBIX HeONyGJHKOBAHHLIX OTYETaX, B TOM
YHcJe U B AHCCEpTAnHOHHOA paGoTe coTpymHuupl JabopaTtopuu reonorun yrias JI. I1. Mo-
HaxoBOM, MNOCBSIIUEHHOH H3yueHHI0 G6paxuonofioBoi ¢ayHel YKasaHHOH cBurth. Tak,
JI. TI. MonaxoBa (10, crp. 9) numer: «H3yueHue cocraBa 6paxHomofoBGH (ayHbl aulIsA-
PUKCKOM CBHTH TNOK23ajio, YTO MHOrHE €e BHIbl SIBJIAIOTCS] DYKOBOASIUHMHM JJISl MILHMCKHX
cnoes JI. B. HanmBxkuHa, BospacT KOTOPHIX oNpemeigerTcsl KaK HHXHeBH3eiCKuii». Bmpo-
ueM, Bce 3TH PaGoOTHl, KOHEYHO, NMPEKPACHO H3BECTHHl aBTOPaM CTaTbH, M Bce BHICKa3aHHOE
Bhlllle ABJAETCS OZHMM H3 MHODPOYHCJEHHBIX TIPHMepoB oOpallleHHil ¢ (daKTaMi.

B peficTBUTENbHOCTH Bce 20 XapaKTepHHIX H DPYKOBOASIILHX BHAOB HIIHMCKHX CJoeB
J. B. HaquBKnMHA H3BEeCTHb! M ONHCaHW W M3 auspukckoil csutel. Kpome Ttoro, Gmaro-
Iapst uccaemopanusiM A. M. Cumopuna (16), cmucoK 6paxHonofi, MIIMMCKHX CJIOEB MOMOJ-
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sunca 5 HoBuiMH BuAamu: Spirifer aschliariki Sim., Sp. karagandae Sim., Sp. akkudukj
Sim., Productus karagandae Sim., Chonetes aschliariki Sim., nycrs sugeMuuHbIMH, po
PasBHTHIMH M XapaKTePHRIMH JAJs OOEHX CBHT.

IlpuBesennsle ¢GaxThl HeNalOT COMOCTABJeHHE 3THX CBHT He TOJBKO, KaK NHIIYT aBTo-
PHl, «XOTA M BO3MOXHBIM», HO NPOCTO HEOGXOIMMBIM M GeCCHOPHHIM, a BMeCTe C 3THM Le-
Jaercsl (ecCOpHEIM H HHXEBH3EHCKHH BOSpPacT BepXHEH WYacTH alUIAPHKCKOH CBHTHI.
Ilaniee, ecan yuecTb NPHCYTCTBHE CPeJIHEBH3eHCKMX FOHHATHTOB B OCHOBAHHHM KaparaHAHH-
ckoit cButel (ropusoHt k), Hafimewnoix A. M. Cumopuabim B 1950 r. (17), nenaercs
Ge3yciyioBHO (hayHHUCTHUECKH H CTpPaTHrpadHueckKH OGOCHOBAHHBIM CpefHeBH3eHcKH Bospacr
HHXKHell YacTH KaparaHIMHCKOH CBUTHIL

B 3aKmouuTeNbHOH IJIaBe pacCyXIeHHS aBTOPOB IPEB3OLIIM BCe paHee CKasaHHOe.
‘Tak, OHH NHUIYT: < JIaBHBIM HEJOCTATKOM CYLIECTBYIOIIEH CXeMbl PacY/leHeHMs YIJIEHOCHOH
Tommuy Kaparangunckoro 6accefiHa U psfia COCEAHHX KaMEHHOYTONbHBIX MECTODOMIEHHR
ABJAAETC Majo yGegHTelbHOE COMOCTABJNEHHE HX C pa3pe3aMH KaMeHHOYTOJbHBIX OTJIOXe-
Hufi CeBepHOfl AMepHKH, BMECTO CPaBHEHus C pa3pesaMH yrieHOCHOro kap6oHa VYpana,
[MoBonxkba, [ToamockoBekoro u Jloneukoro 6GacceliHOB M OCOGEHHO C Paspe3aMH MOPCKOro
KapGoHa coceguux pailonoB Cpennefi Asuu u Kurasa». Heyxenn aBrophl pasbupaeMod
CTaTbd He 3HAIOT, YTO MHCCJEAOBATeNIH CPaBHHBAIOT u3yyaeMylo HMH dayHy H ¢aopy c
<ayHaMu BCEro MHpa, a He KAaKHX-TO 3apaHee BhIGPAHHBIX PAfOHOB H TOJBKO TNPH 3TOM
CpPaBHEHHH OGHAPYXHBAIOT CXOACTBO HJIM pasjiHude TeX Hau nubix (ayn u ¢uaop? B stom
JIETKO YGelHTbCS,, PacKphiB .106yl0 MOHOrpaduio, nocesauedHyio duope uaun ¢payse CCCP
uay 3apyGexunix crpaH (. B. HanuBkun, A. M. Cumopun, A. Il. Porait u T. 4.).

Ewe Gosbluee H3yMJeHHe BBI3BIBAIOT CJeAyOIIHe CTPOKH: «I103TOMV HaBHO yTBEpPAHB-
wasic B reosiorH4ecKoil Jurtepatype no KasaxcraHy NopouHasi MpaKTHKAa COMOCTaBJEHHS
OTHENLHBIX yacTedl HUKHero Kapbona KasaxcraHa, HampHMep, KaCCHHCKHX CJIOeB CO CHOf-
MH KUHJAEpXyK, allJIsIPUKCKOH CBHTHI CO CJOSIMH KEOKYK H Bapcay H3 MHCCHCHIICKHX OTJIO-
xeHnit CeBepnofl AMepHKH, OKasajiach GeCIJIOZHOR H HHUero He jaja HH B OTHOIUEHHH
NOHHMaHUsA BO3pPAcTa TAKHX OTAAJEHHBHIX TEPPHTOPHH, HH B OTHOLIEHHH BOCCO3JAHHUSI Teo-
JNOTHYeCKOl 06CTaHOBKH TOro BpeMmeHu», «Takie MaJ0o 0GOCHOBaHBI BouleJUIHe B JIHTepa-
TYpy Ho crpaTurpaduu yriieHocHnX ToJiu; KasaxcranHa B3MIAAB O CYLUECTBOBAHHH O/HO-
06pasHbIX MOCTENEHHBIX MEePeXON0B MEXJY MOPCKHMH OCafKaMH KaCCHHCKHX M MaHKyAYK-
CKHX CJIOEB M CHJIBHO MEJKOBOIHbIMH, IGJYKOHTHHEHTAJILHBIMH OCAfKaMH aKKyAyKCKoii
CBMTHI. Mbl TBepAo yGeXIEeHHl, OAHAKO, YTO OTJNOXKEHHIO OCAfKOB AaKKYAYKCKOH CBHThI
fipeuIecTBOBaN GoJiee MM MeHee MJIHTENbHBIH KOHTHMHEHTaJbHBIA nepepeie». Kak Mbl yxe
YKasplBaNH Bhbllle, HeJb3s pellaTb TaKHe BOMPOCH 1O OJHOMY <«TBEepAOMY YOeWIAeHHIO»,
Halo NOCMOTpeTh B NOJie Pa3pesbl, KOTOPbIX MHOFO H KOTOPHe OBIIH A0 CHX NOp AOKa3a-
TEJIbHBIMH JJI1 J€CSITKOB TeOJIOroB,

B sakjoueHHe aBTOpHl, Hayas C TONBITOK A0Ka3aTb CPelHEKaMEeHHOYTOJBHBIH WIn Mo
MeHbIIEH Mepe BepXHeBH3efICKHH BO3PACT aKKYAYKCKOH CBHTHI, HEOKHIAHHO, 3afABJSAIOT,
4TO «AKKYAYKCKasl CBHTA B BO3DacTHOM OTHOWIEHMH OY/ET COOTBETCTBOBATh IO MeHbLIeH
Mepe HM3aM BH3ellCKOro sipyca, a BCSl NPOMBILLIEHHAs YIJIeHOCHOCTh KaparaumauHckoro
‘GacceiiHa, Ha Hall B3TJsJ, OTBeYaeT 3M0Xe MOINHOTO BeCT(aJbCKOTO YIJIEHAKOMJIEHHS, I110-
no6uo Honeukomy H Kysneukomy 6GacceiiHaMm», Ecau mame corsacuTbCsi co «B3rsiioM»
aBTOPOB O HHXXHEBH3eHCKOM BO3pacTe aKKyAYKCKOM CBHTBI, TO H B 3TOM ClIyyae HET OCHO-
BaHMH BCe BBILIEJEXKAU[He, COMJIACHO 3alleraioline OAHAa C ApPYroii CBHTHI OTHOCHTb TOJILKO
K 3M0Xe BecT}aJbCKOrO YrJAeHAKOIJIeHHs, HOMyCKasi OTCYTCTBHE CPeJHEro M BepXHero BH3e
H HaMiopa,

ABTOpH, Kak HeuTo HOBOe, cOOGLIAOT 00 YCTOHYMBOCTH Daspe3a KapararJHHCKOH
CBUTHl — (haKkTe, YCTAaHOBJAEHHOM HMH MeTOfOM (alHualbHO-IHKINYECKOTO aHalu3a OTJIOo-
XKeHHHl, BrisiBlleHHe 3TOro OOGCTOATENBCTBA, KOHEUHO, BECbMa BaXKHO H BPSiA JH KeM-JHGO
Gyner ocmapuBathcsd. Ho NO3BOJMTENIBHO CIPOCHTb, C Y4ero, COGCTBEHHO, aBTOPHI B3AyMaJH
NpeNOJHECTH YCTOMYMBOCTb pa3pe3a KaparaHAMHCKOM CBHTHI KaK HOBOCTb, Korja 3Ta HoO-
BOCTh HMEET, 110 MeHbllell Mepe, NATHAAUATHIETHIOW AaBHocTh (2, 6, 14).

Kak BHIHO H3 BCero CKa3aHHOro BbIIIe, aBTOPHl He XOTAT OGBEKTHBHO H3y4aTb reo-
Joruyeckoe crpoeHue Kaparawabl, a, co3jlaB 3apaHee HaJyMaHHYI0 CXeMy, [bITAlOTCS
BTHCHYTb B Hee HMeloluuecs: ¢axkThl, He yauBuTeNbHO MNO3TOMY, YTO HpHHATas aBTOPAaMH
«METOJHKAa» HAaYYHBIX HCCIENOBAHHIl TNpHBeNa MX, NOMHMO psALa ApYyruX OWHGOK, K Bbi-
OBHIKEHHIO HieH O CyiuecrBoBanud Doubiioii Kaparanabi (BMg¥Mo, B NOApa)kaHHe aKaj.
I1. U. CrenanoBy) k BocToKy ot Kaparanpuuckoro GaccefiHa, TAe, KaK XOpOIIO H3BECTHO
BCEM HCCJIeJOBATe]sIM TeOJIOTHH paHoHa, PasBHTHI NMPEHMYLISCTBEHHO NMOACTHJIAIOLIME YrJje-
HOCHYIO TQJLLY OTJIOXKeHHsT HMWXXHero kap6ona u 3ddysuBHO-06JOMOUHEIE TOPOAL AEBOHA.

Bausinue npenpsaThix upelt A. A, Ilerpenko y)Ke CKasblBaeTcss Ha MOJIOABIX CIELHa-
JINCTAX, PYKOBOAMMLIX HM. IIpHMepoM B 3TOM OTHOUIEHUH SBJISIETCSI QMCCEPTALMOHHASA pa-
6ora JI. II. MoHaxoBo#, 06BEKTHBHO AOKazblBalomas, uTo ¢ayHa HHKHHX H BEpPXHHUX TO-
PH30OHTOB alLIPHKCKOH CBHTHl HMeeT pe3Khe pasiuuust (06 3ToM ropoput u A, M. Cumo-
PHH) H HHXHHe TODH30HTH, To MHeHHI0, JI. II. MoHaxoBoOf, ABASIOTCA HHXKHEBU3EHCKHMH,
a BepxXHHe, «BepOsTHee BCETO, CPeIHeBU3EHCKHMH»,

Hanee JI. II. MoHaxoBa yKasbiBaeT, YTO BCTPEYEHHAsi €0 B HH3axX Bblllerexalei
KaparauauHCKolt cBHTHI GpaxnonongoBas ¢dayra (Productus jagovkini Nal. m gmp.) sakmo-
yaeT (OPMBI, H3BECTHble B OTJIOMEHHAX BepxHerc Bu3e H Hamiopa Kasaxcrana. Ecau wmbl
sabyneM Ha MHHYTY, uto, no JI. B. Haauskury (11), Pr. jagovkini xapakrepusyeT HHX-
HIOI0 TIOJIOBHHY BH3e, a A. M. CUMODPHHLEIM B HHXHHX TOPH30HTaX CBHTH HafileHEl cpefHe-
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Ko TOHHATHTHl, YNOMSHYTHIA BHBOJ aBTOPAa O BEPXHEBH3EHCKOM BO3pacTe Kapara-
JHHCKOl CBHTHI SIBJAETCA JIOPHYHEIM, HO KaKOBO e JNOMKHO ObITb YIHBJIEHHE YHTATENA,
oria OH Y3HAET H3 3aKIIOUEHHS MO paGoTe, 4TO BO3PACT KaparaHXWHCKOM CBUTH fABJAET-
cst cpe;[HeKaMeHHOYTOJIbHvbIM? STOT HEOXHAAHHBIA BbIBOJ, He YBSI3LIBAIOILKACH C JOTHYHBI-
MH HA NPOTSIKEHHH BCeH paGoTbl PAacCyXIEHASMH, TMPOH3BOANT BNEYAT/IEHHE HABA3AHHOTO
n3pHe; Kak GYATO CJOBO <BepXHeBH3eHCKHA» rpy6o mnepenpaBJeHO Ha CpefHEKaAMEHHO-
yponbumﬁ.

Mo BausiHueM HAeit A. A. IletpeHko M pAx Apyrux uccaemosarteneir JlaGoparopud .
reoJIOTHH YIJIfl MBITAaeTcsi, BONPEKH (aKTaM, «3aroHATh> QayHy u ¢aopy B Gosee BLICOKHE
ropusonThl. TIon Bansnue upeit A. A Tlerperko moamaia M COTPYAHHIA Bcecolo3HoOro
reonornueckoro uucruryra M. H. Bopcyk, yxe Bocemb jer usywalomas ¢aopy Kaparas-
gb W He Moryuwas HafiTH yGeJHTeJIbHRIX NAHHBIX MJS YTBEePXKIEHHS HOKa3biBAEMOro elo
cpenHe- H BePXHeKapGOHOBOTO BO3pacTa KaparaHAMHCKOH CBHTHL

Uro KacaeTCsi HaaKaparaHIHHCKOR CBHTH M Jexalllefi elle Bbillle AOJNHHCKOH, TO, NO
uuennio A. A, TlerpeHko, 3T0 yxe nepMb, TOra KaK flo MHEHHIO GOJBIIMHCTBA HOCJAELOBA-
Meﬁy—_ HaMIOD,

Acmupantka M. . PagueHko B TedeHHe Tpex JeT coGHpala H MoOHOrpadHuecKu
o6pabaThiBajia non pykoBoxctBoM M. @. Hefi6ypr Gobluylo KOMneKumio ¢opbi u3 paa-
unx cBuT Kaparangn. C ¢asopoii, usyyennoét M. W. PaaueHko, HeTalbHO O3HAKOMHJIAch
npexie BCEro ee pykosoimreapHuua M. ©. HeiiGypr, kpynueiuunii 3HaTOK naneo3ofickoi
¢aropsl poolile H B ocobeHHocTH KysGacca, a Takke W APyrasi MCCJCAOBaTeJNbHHHA MaJieo-
sofickoit uopel — 3natox ¢uopel onGacca, uneH-kopp. AH Yxp. CCP npod. E. O. Ho-
BHK.

BecbMa TOK43aTeJbHO, 4TO OGe ABTOPHTETHbIE HCCJAEJOBATENbHHLbI, BONPEKH MHEHHIO
A. A. Tlerpesko 1 M. M. Bopcyk, TNOJHOCTBIO COIVIACHIHCH C OCHOBHBIMH BHIBOZAMH
M. H. PanueHxo, c ee onpegeneHHsaMH co6paHHOfi (JIopel W KDHTHKOH omnpeneneHuii
M. H. Bopcyk. Henb3st npu 3TOM He OTMETHTb, KaK Ype3BblyaflHO NOKasaTesbHOe TO 06-
croaTeabcTBO, 4To HA M. ®. Heit6ypr, xopowo sHaiomaa Kys6acc, uu E. O. Hosuk, xo-
pouto 3Hawoomas JlonGacc, He HaXOAAT CXOACTBAa (IOPBI KaparaHAMHCKO# #H JOJHHCKOM
ceut ¢ aopoit Bepxnenaneosofickux Tos Kys6acca u omnbacca, torza kak A, A. Iler-
peako 1 M. H. Bopcyk, o6a ne GmiBaBine HH B Kya6acce, Hu B [loHGacce, 3TO CXOACTBO
ycraHaBJMBawoT, npuyeM A. A. ITeTpeHKO, KCTaTd CKas3aTh, W He SIBJASIETCH CHELHAJIHCTOM
raneo60TaHHKOM.

BoiBoapl, cpenannsie M. M. Paguenko, B o6mMX uYepTax CBOAATCH K HHXKeCleAyiouie-
my. Pnopa, passuras B KaparaniHHCKONl CBHTe, HMeEeT B OCHOBHOM HHXHEKaMEHHOYTOJb-
HbIfi €BPONEACKO-TOHEIKHH OGJNHK, C He3HAYHTeJbHOH IPHMECHI0 TYHIYCCKHX 3JIEMEHTOB,
KaKk 310 YycraHapiauBajoch eme M. I, 3anmeccknM. diopa HZONHHCKOH CBHTHL OTAHYAETCH
oT (JIopBl KaparaHAHHCKOM CBHTHI TOJNBKO OTCYTCTBHEM HEKOTOPHIX HauGoslee APEBHHX
¢dopM, ocraBasch 1O BO3pacTy B mpefenax Hamioopa. Pjopa oGeux CBHT H30GHIYyeT OLHO-
o6pasHbIMH JenHnoQHTaMH (OHK 00pasyloT Uejble 3ajeXH) H MOUYTH MOJHOCTbIO JIHIIEHA
KOPJAAHTOB, CTOJNb XapaKTepPHbIX AJsi GallaXxOHCKOH cBHTH. (Pjopa KaparaHZHHCKOR CBHTH
paccMaTpuBaercs, Kak mpejulectByiomas ¢aopa GanaxoHCKOH CBHTH, a He CHHXPOHHUHAS
eif, u conocraBasieTcsi ¢ ¢uopoil HHKHero kapbona Kysbacca u GemeBckofi cepueit Jlonen-
Koro Gacceiima (puse — mamiop M. [I. 3asecckoro).

Jleranbioe u3yueHue nejeuunon H ¢uanONOA H3 BepXHUX cBUT Kaparaupgpi, mpousso-
aumoe B. E. Mupownnyenko (HMHctuTyT reosormueckux Hayk AH KasCCP), Takxke mnon-
TBepPXKAAeT BH3e-HAMIOPCKHA BO3pacT KaparaHAHHCKOA H JOJHUHCKOH CBHT.

B 1950 r. paGoramu Kaparanamsckoro reosoruyeckoro ympabneHHss 6. Muuncrepcrsa
reoJIOTHH BHIfIBIEHa HoBas ToJumla (HANZOJHMHCKAsg H UIaxaHCKas CBHTH), 3aJjeramouas
Bblllie MOJIMHCKOR CBHTHL. JIMTONMOrHuYecKHit cocraB M (palmMH 3TOH TOJMIIM ObUIH AeTaNbHO
n3yuensl cotpyanuuueii JlaGopatopun reomornu yrms AH CCCP B. B. KomepuHo#t u JamutO-
aorom Kaparangunckoro reojoruueckoro ynpasneHus B. C. Iy6posoil. Ofe uccreaosa-
TeJbHHIL! BBICKA3aJHCh 3a BblIEJIEHHE TOJNIUM B CaMOCTOSTENIbHYIO CBHTY, NpHYEM
B. B. Koneprra B 1950 r. mpeasoxuia Ha3BaTb ee HaAZOJHHCKOMN.

ITo muenuio I'. JI. Kywesa, 3Ta cBHra, objajaioniasd pe3KHMH OTJIHYMAMH OT HHIKe-
JeXalux CBHT — OGHJIHEM KDYMHO3EPHHCTHIX MNeCUaHUKOB, KOHIVIOMEPATOB, NPHCYTCTBHEM
NpOCioeK 3OJBbHBIX TOHKOCJIOUCTHIX yrieit H Ty¢dOB KBapLeBbiX NPpO(HPOB,— BO3MOXKHO YXKe
OTHOCHTCSL K BEpXHEMYy Majeo30l0 M B TAKOM Clyyae MOXKeT ObTb OYAEeT COMOCTaBJIATHLCA
€ BepXHeMaleo30HCKUMH TosulaMu apyrux pafionoB Kasaxcrana — Kaiinambl, Tennsa,
Kunuaka u 1. 1. ’

IMo mamntiMm A. A. Jlio6ep, CopOBLIA KOMMIEKC H3 MOPOXL 3TOf CBUTH OGHApYXKHBaeT
CXOICTBO CO CIOPOBLIME KOMIUIekcaMu u3 KaiiHambl; mo ganHeiM M. W. Paaguenko u
M. HU. Bopcyk, B HaffONMHCKO! CBHTe BCTpPeueHHl (POPMEBI, HMeIOLIHEe BepXHenaJjeo30HCKHi
OGMHK. )

Cura comepxur MHoro ¢umionoa. [lancHefimiee wusyyenne &Jaopsl u  dayHbi K3
3TOM CBHTHl, NMOBHAHMOMY, MO3BOJIHT YCTAHOBHTb €€ BO3PACT H OKOHYATENbHO MNOATBEPAUTDH
HHKHEKAMEHHOYTONbHEII BO3paCT KaparaHAUHCKOH M  JOJHHCKOH CBHT, INIPHKpLIBAEMBIX
HAZOONHHCKOR CBHTOM. .

Bosppamasice k paccmarpusaeMoit paGore A. A. [Merperko m M. H. Purenbepr, Mot
BbIHYM(IEHE OTMETHTb, UTO MDHHSTAsi ABTOPAMH MeTOZHMKA <HCCJeNoBaHMA» He CMOCOG6-
CTBYET BBISICHEHHIO MCTHHBI, 38, HAoG0OpOT, TOPMO3HT HCCNEJOBAHHS, BHOCHT NYTaHHUily B
YMBl MOJIOABX HCCHEAOBATeNeldl M JE30pHEHTHPYeT MeCTHHX paGoTHHKOB. «HcciegoBanus»

pH3eHC
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A. A. TlerpetKo CHHXAIOT 3HAYEHHE MHOTHX XOPOUWIMX pa6oT JlaGopaTOpHH Teonorm# yrig
B Kaparaupge, HEBOJbHO 3aCTaBJAOT COMHEBATbCS B TNPABWIBHOCTH BbIBOJOB M ADYrHX
pa6oTHHKOB, GOJLIIMHCTBO M3 KOTophix (A. A. Jlio6ep, B. B. Konmepuna, H. M. Kprliosa
H. B. Penrapren u Apyrue) 3aclyXXeHHO MOJb3YIOTCS ABTOPHTETOM Y MECTHHIX l’IpOHSBOn.’
CTBEHHBIX QPraHu3aluH.

A, A, TlerpeHKo fIBISIeTCA DYKOBOAHTEeNeM TPYNTHl aCIHPAHTOB, HO OH HE BOCHHTHIBAeT
B HHX CEpbe3HOr0, HEJIETKOMBICIEHHOTO OTHOIIEHHS X HayUYHO-HCCHENOBATENBCKON pabore,
4BaXeHHsa K paGoTaM ADYIHX HccaefoBaTesleil M K HOGHLITHIM HMMH (akraM,

B KaparanaunckoMm GaccefiRe 3a rogbl pas3Begok GaccefiHa fO6HIBANIO HEMalo HcChe-
JloBaTeJiel M3 UEHTPaJbHEIX TeQJIOTHUECKHX YupexkiaeH:H. MHOTHE M3 3THX HCCJEROBaTenefi
NOABEPTJIH CePbe3HO KPHTHKe DabOTbl MECTHHIX TeoJIOroB, H 3Ta KPHUTHKa GBUIA INPUHSATA
UMH H He MOTJa ObiTh He NMPHHATA NMOTOMY, YTO Obl1a cepbe3sHoil HaydHOH KPHTHKOMH, OCHO-
BaHHOR Ha (aKTHIECKOM MaTepuaje. MoXHO NpDHBECTH B KayecTse INPUMepoB paGoTw
rpynnsl H. C. Illatckoro, B wactHoctH, A. A. Bormanosa (1), H. ®. Tpycosoit H xpyrux
no Kaparauze.

StH padoTHl BHECJH CyllleCTBEHHBle NONPAaBKH B NpelcTaBieHHs o reostoruu Kaparauaunu-
ckoro GaccefiHa, H ¢ HUMH HeJIb3sl GBUIO He COMMIaCHThCA INOTOMY, YTO 3TH NONPABKH Ohliy
cHeNaHbl Ha OCHOBAHHM OETAJNbHbIX NOJEBHIX HabMOReHHIT. .

Bonbwmo# 3ddekt nanm paboTl COTPYAHHKOB BCeCOIO3HOIO TeO0.OrHYeCcKOrO HHCTHTYTa
I. A. VBaxoBa u I1. ¢. JIn.

Kak nepsas, Tak u Bropas TIpynna HcciefoBaTteliel NPOH3BOANAa OGBLEKTUBHEIR aHa-
a3 (aKToB MOCJIE MPOBeAeHHs NOJeBhX HabmomeHdf. A. A. TleTpeHKO Xe, 3apaHee 3a-
JABIIKCh HEAbI0 TNOBBICHTb BO3PAcT YrieHOCHBIX cBUT KaparaHabl, He NPOM3BOAsA MAETalk-
HBIX MCCNeAOBAHHH, MNOJAB3YACh JJISA TNOe3JOK-IKCKYPCHH (MeIKOMaclITAGHEIMH KapTaMy,
nenaeT BbIBOAL!, C KOTOPHIMH HHMKAaK HeJib3s COTJIACHThCS B CHJAY HX NOJNHONA 1eo6OCHOBaH-
#octe. U He cayvafiHo goknax A. A. IlerpeHko o ero paGote, MpOYHTAHHBII MM Ha KOH-
¢depenunu reonoros B Hione 1952 r. B Kaparange, noiaseprcsi peskoi KPHTHKE €O CTODPOHBE
paGOTHMKOB KaparaHAMHCKHX TeOJIOPHYecKHX opraHusauufi. PykoBofHTeNH BCeX 3THX opra-
Husauui (6. Munucrepcrsa reosoruu — I, M, ®Pummawm, E. A, HemoB, u Munucrepcrsa
yronbho#t npombiutienHocTd — A, A. KoctnuBues, 3. I1. CemenoBa, M. ®. Iawmko u apy-
THe) OTMETHNH: OJHH HelNpPHeMJeMOCTb AJs NPaKTHKH BhiBOZoB A. A. Ilerpenko, a npy-
rue — 6ecueqbHOCTh U GeCHIOAHOCTL paboThl, NPOBOAHBLIEficA WM B TeUeHHe NATH JeT.
K srtofi xpurHke pyKoBoACTBY JlaGopaTOpHH FeOJIOTHH YIS cJaefyeT INpHCIyliaThes, HGO
CAMOKPHTHKA H OCOGeHHO KpHTHKA CHH3y, Kak ykasaa 1. I M. ManeHkoB B cBoeM Jo-
knage XIX nmaprewesny, siBASIETCS «TeM IJIABHHIM METOHOM, KOTOPHIM MBI JOJIKHBI BCKDHI-
BaTb W MpeOJOJIeBAaThb HAIIM OWIHGKH M HeNOCTaTKH, HAHIM CJIaGoCcTH H GOJe3HH».

Knaccuky MapkcHsMa yuaT Hac, 4TO MNO3HAaHHE TOJNBKO TOTAA SIBJSIETCS TPABHJILHBIM
CcTpa)eHHeM JeHCTBHTENBHOCTH, KOTAA OHO MOKOHTCA Ra OGBEKTHBHBIX (aKTax, HCXOIHT
R CBOHX MOCTPOSHHAIX MMEHHO H3 DpeasbHOH MeHCTBHTENIBHOCTH H TNpPOBEpseTCA NPaKTHKOM.

Cratbsi A. A, Tlerpenko u M. U. PurenGepr, mpeTeHaywolias Ha HOBOe NOHHMaHHe
reonorun KaparaupuHckoro GaccefiHa, 6e3 yueTa pealibHEIX (DakToB, H30GHIAyeT TaKHMH
«IOBOZAMH», KaK «HaM KaXeTCd», «Mbl MOJAraeM», «MOMKHO He COMHEBAaThbCA», «Mbl TBep-
A0 ybGexaeHbl», «Ha Haul B3raan». IlopasHTejlbHee BCEero TO, UTO 3THMH <«J0BOJAMH» aBTO-
pbl «apryMeHTHPYIOT» BCe CJAy4aH, KOrAa HX NOHHMaHHe TeX HJAM MHBIX NONOXeHMH B reo-
sorun Kaparauabl pacxogHTCSl C HENMpPeJMOXKHBIMH aKTaMu.

Jlerxo BuAeTb, YTO 5TH «IOOBOABI® H BCE OCHOBHble TOJIOXKEHHS CTAaTbH OKa3aJHCh
NONPOCTY HEBEPHLHIMH, MOTYLIMMH JIMIUb BBECTH B 3alJyXIeHHe 4HTaTens, a PaGOTHHKOB
Ka MecTax J[e30pHeHTHPOBaTb B BHIGOpe HampaBJeHHS JaJibHefluHX IOHCKOBO-pa3Befoy-
HbLIX paGoOT Ha YroJb.

Tlpuxomutcs coXajleTb, O TOM, UTO paccMaTpHBaeMasi CTaThs NOMelleHa B CGOPHHKeE
namatH akaaemuka I1, M, CrenaHoBa M fABJAETCA IIOXOH €My NaMSAThIO.
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M. B. MYPATOB

K BOTIPOCY O BO3PACTE TIPAHHTOB IOTO-BOCTOYHOM YACTH
YKPAUHCKOTI'O KPHUCTAJINTHYECKOIO MACCHBA

B «Hoxnagax Axkamemnn nayk CCCP» 3a 1951 r. Hanmeuarana crates A. I1. Ckaspa
«HoBoe B crparurpadun A3OBCKOTO KPHCTAJITHYECKOO MacCHBa M HHXKHEKaMEHHOYTOoMb-
HEIX OTJIOXKEHHH loro-sanajHoffl okpaumn [omeukoro Gaccedina» (4).

ApTOp cTaTbH NPHBOAMT B HeH pesyJbTaThl CBOKX MOJEBHIX HCCIENOBaHHA, MPOBOAHB-
mMxcsi B IOrpaHMYHBIX uactsax JloHeukoro GacceiHa H YKDaHHCKOTO KpHCTaJJIHIECKOro
maccuBa. Ha ocHOBe moJieBbiXx HaOJIOJeHHHA aBTOpP NPHXOAHT K BHIBOJAM, KOTOpLIE, €CHH
65l OHM NOATBEPAHJMCH, B KODHE H3MEHHJH Obi Halld NpejCcTaBlIeHHA O BO3pacTe YKpaHH-
CKOTO KDHCTAJJIHYECKOr0 MacCHBa M HCTOPHH Pas3BHTHSA Hgﬂeuxoro Gaccefina.

Cornacro BuBomaM A. II. Ckasipa, pasBHTHe 37ieChb pPO30BaTO-CeDhie TPaHUTH (KOTO-
phie aBTOP HA3HIBaeT AMMHTOMAHBIMH) BKJOYaloT B paiione cen Kapaky6a, Creina, Huxko-
JlaeBKa KpYNHble KCEHOJHTHl JAEBOHCKHX Tasie06a3ajbToB, NECYaHHKOB K M3BECTHSKOB.
KpoMe Toro, sjech, Kak MNHIIET aBTOP, «HAGMIONAIOTCS YeTKHe MPOPBHIBEI T'PAHHTAMH Je-
BOHCKOH OCaJO4WHOM TOJILH BINIOTH OO CAMEIX BePXHHX ee TOPH30HTOB», TakuM oGpasoM,
MOJIy4aeTcsi, YTO pPO30BAaTO-Cephle TPAaHHTHl He NOACTHIAIOT TPAHCTPECCHBHO HANEralomux
Ha 'HHX JEBOHCKMX TNOPOX, a MPOpPHIBAIOT IOCJENHHe, T. €. ABJAIOTCA N0 Bospacty Golee
MOJIOILIMH, YeM BepXHHH HEBOH.

Jlanee aBTOp NPHBOAHT HAHHHE O TOM, UTO BHYTPH BHILIEJEXKAIUEH TOMIIH HHIKHErO
Kap6oHa MeXAy HAOJOMHTH3HpOBaHHbIMH mopomamu Cita, Citb m H3BecTHAKamu, KoTOpbHIE
A. TI. Crasp ornocur kK ropHsoHTty C;fc, MpOXoAHT NepephiB, NPONYIIEHHEIl B H3BeCTHOH
cxeMe crpaturpaduH. HuKiero Kap6ona Jonengoro Gacceina A. Il1. Poraa (3).

Mexny mpounM, A, Tl. Ckasp nHuleT, 4TO NPONyCK NepepuiBa «jejaeT crpaturpadu-
ueckylo cxemy A. II. Poras nas 5Toifi wacTH TypH> HeBepHOH», Takoe yrBepxieHue He-
cnpaBefauBo. JlanHele aBTopa B Jy4lleM CJydae JHIIb YTOYHSIOT H JOMOJHSIOT CTPaTHrpa-
¢duueckyio cxemy A, I1. Poras, Kak M AOJXKHA JONOJHATE HOBHIMH BHIBOAAMH Kaxaas
HOBast paGoTa MO OXKHOMY H TOMY Xe paloHy, B OCOGEHHOCTH, €CJIM OHa TPOH3BOAMTCA
uepes 20 jeT mocje NpegBIAyLIeH.

HuxHgass TONIIA NOJOMHTH3HDOBAHHBEIX IOPOJ BKJIOYAET KPHCTAMIBL MOJIOUHO-Gesloro
KBapua, aMeTucra W ¢aoopura. ABTOP AeNaeT BLIBOL O CBf3d 3THX MHHepPaJoB C HHTPY-
3Mefl PO30BO-CEPHIX TPAHHTOB M HA 3TOM OCHOBAaHHH INPHXOAWT K MNpeACTaBJeHHSM, dTO
BHE[peHHe TPAaHHTOB MNPOH3OLIIO BO BpeMs YMNOMAHYTOTO IepepuiBa, T. €. B CepefnHe
Typus. IlepepniB IpH 3TOM cBfA3biBaeTcs C OpeTOHCKOA (a3oll repHMHCKOrO TEKTOreHesa.

Ipusenenusie A. I1. CxaspoM paHHwele (4, crp. 990) nCKaswBIBaIOT, 9TO ONHCHIBaeMbie
ropusoHTbl H3BecTHAKOB (Citbe u C,tc), sameraromue Ha ROJOMHTOBOR TOJILE, B BOCTOU-
HOM HaNpaBJeHHH yMeHbwaloTcsi B MowHocTH, Hmxkuufi u3 Hux (Citby) moamocTelo BHI-
KnuHuBaercs B pafioHe cen. CThlia, Tak 4TO Jajlee K BOCTOKY Ha JMOJOMHUTOBOM TOJIIS
2ajieraer poimreexatufi ropusout (Cjtc). DTu naHHbIE YKa3HIBAIOT TOJBKO Ha MeCTHOe
OTCYTCTBHE H3BeCTHsiKOB ropusoHta Citb, B BocTouHOM wactH pafiona. Takoe otcyTcTBHE
NOPOL 3TOro TOPH30HTA MOXeT OGBACHATHCA Pa3NHYHBIM 06Pa30M OCOGEHHOCTSMH OCaIKO-
HAKOIJIEHHs] KapBOHATHEIX MOPOA B 3MOXYy HX o6pasoBaHHss. OOHHM H3 BO3MOMKHHIX 06b-
SICHeHHH, HO OTHIOAb HE €IMHCTBEHHBIM, SIBAAETCA NpPH3HaHHMe 31eCh MECTHOro TNepephiBa
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B HAKOMJIEHHH OCAJKOB STOTO TOPH30HTA. llepepbiB MOT NpPOABHTBCHT TONBKO B BOCTORNH
yactu onuceiBaemMoro A. Il. CkaspoM pafiona. Ho HMeHHO MecCTHbIH Xapaxrep nepep,,[g"
YKa3blBaeT, YTO OH He CBSI3aH, OYEBHAHO, C KaKHMH-JHGO OGIUMMH TMONHATHSMU BCEro llax:
HOoro pafiona. IIpn TakoM NONHATHM 3eMHOH KOpH, KOTOpO€ XOYeT 37ech YCTaHOBHTE
A. II. Cknsp, HIXeNexKallHe CJIOH JONKHB OLITb PasMHITHL H TPAHCIPECCHBHOE 3aleranue
HOJKHO MPOABJATECS B HaleraHHH 0(asaibHOPO TODH3OHTA TPAHCIDECCHBHOH cepHu pg
PasjJHuHble MOACTHJAIOILHE CJIOH, 4Yero B AEHCTBHTEJILHOCTH 3J€Ch HeT.

Tem Gosee Her OCHOBaHEA CBS3BIBAaTb B OOILUEM HEe3HAYHTENBHEE H3MEHEHHS MOLIHo.
CTH CJIOEB H HeOGOJbLIOH MeCTHHIl NepepniB B OCAAKOHAKOWIEHHH (flaXKe e€CiIH OH €CThb) ¢
Kako# Obl To HHM Oblio ¢hasoil cknamyatocTH, Kak sroegemaer A. I1. Cknasp.

[IpucyrcTBre KpHCTa/NIOB KBapua B RONOMHTAX, CaMa NOJNOMHTH3ALHf H3BECTHAKOB, 3
TaKKe (JIOOPHT B U3BECTHSIKAX COBEPILEHHO He OGS3aTeNbHO HNOMKHHI OLITh CBS3aHHl ¢
HHTpy3uell rpanuToB. Bce sTH 06pasoBaHMA IHPOKO PAcHpOCTPAaHEHH B OCALOYHOM TOMme
naneosos Pycckoit maaTdopMb, B YacTHOCTH ¢JIOODHT (PaToBKMT), KAaK M3BECTHO, 0co.
GeHHO YaCTo NPHYPQUEH K JOJNOMHTaM KaWMPCKOro TOPH3OHTAa CPEfHEr0 Kap6oHa Mo-
CKOBCKHIl CHHEKJIH3BI,

Takum o6pasoM, noKasaTeNbCTBA HHIKHEKAMEHHOYIOJBHOTO BO3PAcTa HHTPY3HH PO3o-
BaTO-CEPHIX TIPAHHTOB 37eChb (HAaKTHYECKH OTCYTCTBYIOT, H TeM :60Jee HeT OCHOBaHui
NPH3HABaTh CBA3b HX ¢ Kako#-ro MudHueckoil haszolt TekToreHe3a BHYTPH HHIKHero
KapG6oHa.

ITpu 3TOM oOCTaeTcs COBEepINEHHO HENOHATHHIM, TOYeMY TPAHHTHLIE HHTPY3HH HOJMIKHEI
ObiTb CBsi3aHBl C 3THM HE3HAYHTENBHBIM HJIH BOOOIIE COMHHTENbHBIM NEPEPLIBOM, BO BCS-
KOM <JIydyae He OOYCJIOBNEHHOM KDYNHBIMH [OAHATHAMH, KOTJa B Mpelejax IOXKHOR
oxpaunn Joneuxoro GaccefiHa J0Ka3aH mepepblB MeXIy JeBOHOM H KapGOHOM M TpaHCrpec-
cHBiloe HaJleraHHe OCalKOB TIOCJEJHEr0 Ha PasjJHYHbBE TODH3OHTH AEBOHCKHUX moponm (1, 2).

Y ecqd BHefpeHHe TPAHUTHBIX MHTPY3HH OblIO OGYC/IOB/JEHO NHOAHATHSAMH 3€MHON
KOPHl, TO €ro Hajo CBfA3bIBATH HMEHHO C 3THM NEPePHIBOM Ha TpaHHLE JeBOHA M HHX-
HeTro KapGoHa, BbI3BAaHHBIM KPYMHBIMH NOZHATHAMH. O6 3TOM NepepbiBe, ONHAKO, aBTOP
NOoYeMy-TO HHYErO He MHIIeT.

Hanucie A, T1. Ckaspa O BHEAPEHHH TPAHHTOB B TOJULY ASBOHCKHX OTJIOXKEHHH 3a-
CNyXKHBAIOT GOJBLIONO BHHUMaHHA H HMEIOT HCKIAIUYHTEJbHHIA HHTepec. BMecre ¢ TeM oHu
TpeOyIOT cepbe3HONl apryMeHTalud H NOATBEPXKJEHHS, TaK KaK NDHHATHE HX NpPUBOAUT K
ouyeHb BaXKHEIM CJIEJACTBHSIM.

CpaBHHTeNIBHO HeflaBHO omyOankoBaHa paGera 0. M. Ilymaposckoro (2), B Koropoi
4BTOP PHCYeT COBEpIUEHHO HHYI0 KapTHHY COOTHOLUGHH#l TI'DaHHTOB M [EBOHCKHX OTJIONe-
HHii Ha loxHOA okpamHe [loHenxoro Gaccefina. 10. M. ITymapoBckuil nogpo6Ho ONHCHIBaeT
psil paspesoB, e MPHBOAUT HaHHbie O 3aJleTaHHH OCHOBAHHSA IEBOHCKHX OTJIOXKEHHH Ha
pasMBITONl MOBEPXHOCTH TPAHHTOB, NPH 3TOM YKa3hiBaeTCs, YTO 3Ta MOBEPXHOCTb NOJBEPra-
Jack Ta1y6OKOMY BHIBETPUBAHHIO, TaK 9TO TPAaHHTHI MeCTaMM MpeBpalleHhl HHUXe KOHTAaKTa
C JeBOHOM B pHIXJIyi0 ApecBy (2, crp. 8). Ha HepoBHOR TIOBEPXHOCTH KPHCTAJUIHYECKHX
[OPOA B OCHOBAHHH MEBOHCKOR TOJIIM 3aJIeraloT MeCcTaMH TpyOhle apKO3OBble NeCYaHHKH
M KOHIJIOMEPaThl C OTAEJbHBIMH HEOKATAHHBIMH OGJOMKAaMH; OHH COCTOSIT H3 KBapuUeBOro
¥ TOJIEBOLINATOBOTO MaTepHaia, 06pasoBaBLIErocsi 3a CHYeT pa3pyLleHHs TPaHHTOB.

CroXHbBIE COOTHOIUEHHS MNEBOHCKHX H KpHcrasandeckux nopox 10. M. IymapoBckum,
a rtakxe A. A. DorzaHoBeiM (1) OGBACHAITCA HEPOBHBIM penbepOM IOBEDPXHOCTH KpU-
CTaJUIMYECKOTO OCHOBAHHA M HaJHUHEM 3JeCh GOJBLIOrO KOJH4YecTBa COPOCOB.

Takum o6pasom, BeiBogbt A. A. Bormanosa u 1O, M. ITymaposckoro KopeHHHIM o6pa-
30M pacxoasrtcs ¢ BeiBogamu A. I1. Ckaspa. KpHcrananueckHe Nopofbl, COLJIaCHO HX HaH-
HBIM, CJIyXKAaT OCHOBaHHEM [EBOHCKHMX OTJOXCHHH M SBJSIOTCS 3HAYHTENbHO GoJsiee JpeB-
HHMH, 4YeM IEeBOH.

Her Heo6XOAMMOCTH MOAYEPKHBATh, HACKOJBKO GOJBIIOE TeOpeTHIeCKoe H IpaKrHue-
CKOE 3HaueHnHe HMeeT NPHHATHE TeX WJIM APYrHX BRIBOJOB M HACKOJIBKO BaXKHbIE NOCTeN-
CTBHSL OHH 3a COGOM BJEKYT.

Ecnn posoBaTo-cepble TpaHHTH B Gaccefie ‘BosHOBaxW npopHIBalOT AEBOHCKHE OT-
JIOXKEHHS,, T. €, BHEAPHJIHCh Nepej HHXHHM KapOOHOM, KOTOPHIH HecOrNacHO 3ajieraer Ha
neBoHe (1, 2), To HeoG6XONHMO B KODHE IepecMOTpeTb BONPOC O Bo3pacte Bcell loro-Bo-
CTOYHOM 4acTH YKPAHHCKOTO KPHCTAJIIHYECKOrO MacCHBa H TBEPAO NPHCOSJHUHHTBCS K TeM
BbICKa3aHHbBIM YXKe [aBHO NpEANOJOXKEHHAM, 4TO 3TH YacTH MAacCHBa ABJAIOTCA AXPOM
PePLHHCKOTO AHTUKJIMHOPHS.

B TakoM cayuyae u mpupoaa Iloneukoro GacceifiHa AOMIKHA IOHHMATBCA COBEPLIEHHO
MO-MHOMY, YeM fOHHMAaeTcsi Telepb GobliuHcTBOM reosioroB, M Moweuxuit Gaccefin cre-
IyeT pacCcMaTpHBaTh He KaK CBOeoOGpasHylO0 CKJIAgyaTylo o6jiacTh, C Iora M Cepepa orpa-
HHUEHHYIO Y4yaCTKaMM AOKeMOpHiickoro ocHoBaHusi Pycckoff maardopmbl, a KaK OKpaHHHOE
COOpy:KeHne, KpaeBoil mNporuG TrepLUHCKOro CKJAaguaToro nosca, OKaiMJdAlomero ¢ ora
Pycckyro nokem6puiickyio naardopmy. .

Takum o6pasoM, BbIBOABI, onyGankoBarHble A. Il. CkJIfpoM, 3aTpardBalOT NPHHIH-
NHaJbHO BaXHBIA BONpPOC, HO TPEGYIOT Cepbe3HOro NOATBepKAeHHA. IIDHHATHL OHH _He
MOryT GhITh JO TeX TOp, MOKa He ONpoBeprHyThl BhuiBoxel A. A. Borzmamosa u 10. M. ITy-
WapOBCKOTO, 0 pafoTax KOTOPHIX, KcraTu rosops, A. Il. Ckasp Boofuie He YIOMHHaeT
OTcyTCTBHE B €r0 CTaThe CMHCKA JHTePaTYypH MO3BOJsAET AyMaTb, YTO OH NPOCTO HE3HAKOM
C YNOMAHYTHIMH paGoraMu. MeXiy TeM, Ge3 KDPHTHYECKOrO0 pACCMOTPeHHsA 3THX paboT H
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npoBepKeHHs coliepXamuxcs B HUX BbiBOAOB caMu no cebe BeiBogn A. II. Cknsapa
; np3s NMPH3HATH CEPHE3HBIMH.

He/ Mooker OHITb, He Cel0BAJIO 6bU10 b1 BoOGLIE OCTaHaBAMBATbCA Ha crathe A, [N, Craa-
a eciH Gbl HE OTMAcHOCTb, UTO, MOCKOJbKY OHA TOMelleHa B TAKOM CONHAHOM M pacmpo-
P L aHEHHOM H3IaHHH, Kak «Jloknanet Axanemun Hayk CCCP», ee Moryr BoCHpuHsATb 6e3
o jexamed KputHkH. Us nonoxmeHufi, BHITEKAIOMMX H3 STOR CTaThH, MOTYT OHITL che-
ﬂﬁu CJMIIKOM TOCTIELIHbe BBIBOABI O BO3DACTE IOTO-BOCTOUHOH YacTH YKPaHHCKOTO KpH-
cTaJMIECKOTO MACCHBA M MPOMCXOMACHHH JHomenxoro Gaccefina.
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. H. BENEBUEB u I. B. TOXTYEB

K BOTIPOCY O PALIMOHAJIBHOCTH TEPMUHA «KJIMBAX»

JI. M. Jlyxun u W, T, Kymnapes (5) mpeanaraioT H3bATb H3 YMOTPeGJeHHS TEpMHH
«KIMBAX», KOTODHII AKOGHI 3aCOPSeT NEeOJOIMUECKYI0 JHTepaTypy.

CoBepIlleHHO TNpPaBHJILHO OTMETHB B Hauale CBOeH <CTaThH, YTO JIOGOH TEPMHH He
ABJSETC YEeM-TO {IOCTOSIHHLIM, HEH3MEHHbIM, a3 MO Mepe PA3BHTHS 3HAHUA H3MEHAETCH H
collepXaHHe TEPpMHHZ, aBTOPHl NpPHILIA ONHAKO K HENPAaBHILHOMY BHIBOAY O HEHYXKHOCTH
TEPMHHA <«KIHBAX»,

Do npousouno, Ha Hall B3IMAL, NOTOMY, YTO KPHTHKYS HHOCTPAHHBIX aBTOPOB, Jal0-
wHux JeACTBUTEIbHO TyTaHOe obbsicHeHHe kiMBaxa, JI, M. Jlykun u U, I1. Kywnapes mo-
YeMy-TO YMOJYAJH O TPAKTOBKE KJIHBAXKa COBETCKHMH TeOJIOTAMH-TEKTOHHCTAMH, Orpa-
HHUMBIIHCH JIMIIL YIIOMHHAHHEM O BbicKasHBanHax M. A, Ycosa no 3tomy Bompocy.

Mexay TeM, B pale paGoT COBETCKHX YUYeHBIX ¢ TOH HJM HHON MOAPOOGHOCTHIO IPHBO-
OSITCA OMMCAHMS Pa3NHYHBIX MOP(OJIOTHYECKHX H TFeHETHYECKHX THIOB KJHBaXa M AaloTCA
OCBACHEHHS1 MX OGpa3oBaHud,

Tlpexne Boero caenyer HassaTh paGothl B, B. Benoycosa (3), A. B. TIska (5),
H, I1. Cemenenko (6, 7) u M. A, YcoBa (8).

B. B. Beaoyco (3, ctp. 338) ompenensier KIHBaX KaK CMHOCOGHOCTb TODHEIX TIOPON
pPacKaJblBaTLCA MO MapaJJiebHbIM TIOBEPXHOCTAM Ha TOHKHE ILIACTHHBL, IIHPOKO Pacnpo-
CTPaHeHHble B TOJINAX, CMATHIX B CKJAAJKH, M BblJeJsieT TPH THIA KIHBaXa, COMPOBONK-
pawoume ckiaagkoo6pasosanne, Haubosee paHuuM siBisgeTrcd THHAaMHUYeCKHU i (nocmoii-
HBI) KJIHB a X, OTPaXaloluii mocJofiHOe NepepacnpeieieHHe MaTepHana, KOTopoe Hpel-
cTaBnseT co6off OCHOBY CKIagkooOpasoBanHus., IIpn ycJaoBHH Heo6XOZMMON [JIACTHIHOCTH
nopox o6pasyerca raAaBHbL M KJIHBaX, WIH KJHBAaX TeueHHSs, pacnojaramouics
HapallejbHO OCEBBIM JIOBEPXHOCTAM cK1anok, HakoHen B MeHee NJIaCTHYHBIX CJIOAX Das-
BHBAaeTCA MOMepeyYHL I KIWBaX, HAM KJHBAX pPacKoJa, cIeIyolyii Mo BpeMeHH
3a IJIaBHBIM, HO TIDHYpPOUYEHHBIT K Toit e cramuu, ITocneanuit B. B, BenoycoB HasbiBaer
ellle BeepOOGDA3HBIM BCJENCTBHE €ro TAaKOro pPacloNOKeHHs OTHOCHTEJIbHO OCeBO# NoBepX-
HocTH ckJankH, B, B, BenoycoB coBeplleHHO 4erko, M IO HallleMy MHEHHIO CIpaBefJiHBO,
VCeMaTpDHBaeT  IEHETHUECKYIO DpasHHIY MeXJAy oOOBIYHOH TpPelIMHOBATOCTBI0O H  KJH-
saxeM. Ha crp. 389 uurupyeMmoit paGorot on mumer: «KiamBaxk mnpeacraeasier coGoit
pe3yJbTaT Cpe3blBaHHSA, NPOMCXOASILEIO B IpoLecce ILIacTHUeCKOH medopMauyu, Tpewui-
HBl Xe 06pasyloTcsi B pe3yJbTaTe pacKosa, NPOHCXOAAIIEr0 3a MpPeIeioM NPOYHOCTH
HOPOIBI»,

M. A. VcoB (8) ykasniBaeT. UTO «KJIKBaXX CBfi3aH He C PacTAXKEHHeM, a CO CXKATHeM,
NPH KOTOPOM TIDOMCXOJHT CKalBIBaHHE HJIHM Cpe3aHHe», YTO IIPEXKIe BCEro XapakTepHo And
CKNANuaThiX TOJILI, MPOSBIASETCS TOCke NOJYYEHHs OCAaJOYHHIMH MOPOAAMH OMpeneseHHOH
JKECTKOCTH HJIH XPYNKOCTH, NPH KOTODHIX BO3MOXHA IacTHYecKas JfedopMalus, CBA3aH-
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Has €O CKAanuarocTbio, C/aHUeBATOCTh HcTeueHHs M, A, Vcop Bhimensier OTAENBHO, fpu-
xaBasi eif MHOe MpPOTHB OOGLIENPHUHATOrO, TAYGHHHOE TPOHCXOXKAEHHE,

A. B. TIsk (5) oToXIecTs/ifeT CNAaHLUEBATOCTb U KIHBAX, NIPH 5TOM BO3HHKHOBEHHE erg
OH OTHOCHT K TPOSIBJIGHHAM IIacTHYecKoil medopmaunu mopox. Ha crp, 60 on nuwer:
«CaHIleBATOCTL SBJASETCHA, TaKMM 06pasoM, NposBieHdeM AedopMalHH MIACTHYECKOH, a
focJieNiHsis CBOHICTBEHHA, KaK Mbl 3HaeM, BCEM MaTepHajaM, HO MPH YCJIOBHSX, CYLIECTBEH-
HO DAasNHUYHBIX»,

Heabssi ckasaTbh, 4YTO MOHATHE <KJIHBAXK» BeeMd aBTODAMH TPAKTYeTCsl OAMHAKOBO:
OJHHM M3 HHX APHMEHSIOT TEPMHH <KJIHBaXX» B IUKDOKOM CMBICJIE, OTHOCA K HEMY MHOTO-
YHCTIEHHble TIOBEPXHOCTH, NeJALIME B PA3JHYHBIX HAIpPABAEHHAX HOPOAN M BOSHHKIIHE Ipn
nJjacruyeckofi mepopMmalli B [EPHOX CKIaakooGpasopaHus, [ pyrue e CYHTAlOT KIHBaX
CHHOHHMOM CJIaHIEBAaTOCTH, BO3HHKIUER, pa3yMeeTcs, MPH CKMaAKoo6pa3oBaHUH.

TakuM 06pasoM, HCXOAS M3 OMbITa COBETCKHX YUEHLIX, a TaKXKe H3 MHOIOJeTHHX JHy.
HbIX HabalogeHHil, MBl CYUTaeM, uTO MNOJA KIHBaXkeM CJefyeT MOHHMAaTh AEJHMOCTh
POPHBIX TIOPOX TIO TYCTOM CHCPeMe HJH HOeCKOJbKHM CHCTeMaM MeJKHX ¢y6napauieNs-
HbIX TpellHH, BO3HHKIIMX NPH MJacTHYeckoll AedopMalHH NOPOI B MePHO] CKIAgKoOGpa-
3oBatiud, Ilopona mpH 3TOM MOMXeT HEJNUTHCH, B 3aBHCHMOCTH OT THIA KJMBaXa, Ha TOH-
KHe NJAacTHHKH, OPSAMOYTOJBHHKH, MeJKHe NPH3MOYKH, rpHdeseBHIHLIE CTONOHKH, BOJIOKHa,
JIHH3Bl H T. I,

TpelluHbl CkaNBIBAHHA Y Pa3pblBa BO3HHKAIOT B pe3y/bTaTe PAacKOja, NPOHUCXOIALIETO
3a NpegeoM TMPOYHOCTH MOPOAbI ¥ COBEPIUAOLIErocs wallle BCero NMpH IepeMelleHHH Kpyn-
Hbix 6gokos, Ilpn ©06pa3oBaHMM 3THX TPEIUHH OTCYTCTBYIOT ‘TOHKO AH(depeHUUpPOBaHHbIE
MEXIIACTOBble [JBHIKEHHMS, CONMPOBOXKIAIOLIMECA IatTHUecKol nedopmamuesi nopon. Moti-
HbIH IIacCT M3BeCTHAKA, MeCYaHUKa MMM KBapHHTA, OOJANAIOMMA H3OTPONHLIMH YNPYTHMH
CBOfCTBAaMH, MPH CKNaNKOOGDPA30BAHHH HJIM AH3BIOHKTHBHHIX [epeMelleHHsAX, NpH Ompele-
JIeHHHIX HaNpSXKeHHSX 3a NpPeneJOM YNDPYrocTH, G6yIeT KOMOTbCHA, 06pa3ysd CHCTEMBl TDelll-
#oBatoctd, OgHAKO, eCIH KBapUUT HMEET TOHKOCJNOUCTHII COCTaB, MNONOGHBIX KpHUBO-
poxckoMy Wi Kypckoli MarHHTHOM aHOMaNHH, TO IpH CKAaaKoOoGpa3OBaHHUM IJIACTHYHblE
CNoH (ClaHDeBBle M JKeJNIe30pPYAHBE) MOJABEPraloTCs mAacTHYecKodl nedopMaluu ¢ BO3-
HUKHOBEHHEM KJIHBaXa,

3aHUMasch B TeueHHe MHOTHX JIeT H3yUeHHeM JKeJe30pyAHOH ¢BHTH YKpauuol # KMA,
Mbl OTYUETJIHBO DasjHyaeM TDPEIIMHOBATOCTb M KJIHBaXK, [locnemHHA oOTIM4aeTCad CIEAYIO-
LIHMH OCHOBHBIMH MODGOJOTHYECKHMH OCOGEHHOCTSMH,

Ilepsas rnaBHas OCOGEHHOCTb KJIHBAa)Ka 3aKJIIOYaeTrcas B TOM, YTO OH Pa3BHBAETCs
JHWb B OTHOENbHBLIX TOHKHMX CJIOAX H MPOCKORKAaxX TOPOX, MOLIHOCTh KOTODHIX M3Mepsercs
MHJINTUMETDaMH M CaHTHMeTPaMH, TOI'Aa KaK TPeLIHHbl OTASABHOCTH 3aXBaThlBAIOT IJIacThl
MOLHOCTBIO OT MHOTHX CAHTHMETPOB IO NeCATKOB MeTpoB. CleloBaTelibHO, KIHBAX CBA3aH
¢ Gouee nH(pGepeRUNPOBAHHBIME TEKTOHHUSCKUMH [ABHMKEHHSMH, TPOABJASIOIIHMHUCA B OT-
IeNbHBIX TOHKMX GJOAX 3a CYET BBICOKOR aHH3OTPOMMHM YOPYTHX CBOMCTB IOPOAHL,

Caenywouleii 0COGEHHOCTBIO KJIHBazKa SBASETCH MHTEHCHBOCTh HJIM TYCTOTa COCTAaBJSIO-
LIMX ero TOHKUX TPeLlHH, N0 KOTODBHIM [eNHTCH Topoia, PaccrosHue MeXIy ITHMH TpeIl-
HaMH AJIA KJHBaXKa Kojne6ierTcs OT JoJell MHIIUMeTpa OO HEeCKOJbKHX CAaHTHMETPOB, TOrAa
KaK PacCTOSHHA MeXAy TpelluHaMH OTAENbHOCTH HU3MEDSIOTCA NecITKaMH CaHTUMETPOB U
MeTpaMH, '

HOna wmeramopéuueckux nopox Kpusoro Pora, xapakTepHbX o6biuHO cBoefi BecbMa
TOHKO# cionctocThio, H, I1. CeMenenko (6, 7) BbLaeMJI M OnHCaJ CASAYIOUIHE THIIBI KJIH-
Baxa: KJIHBaX pasioMa M pacTsXKeHHA M KJIHBaXK TeueHHs, CPefd KOTOPOro OH DAasjHYaeT
KAHBAaXK CKaNLIBAHUSA, KHMBAXK CMATHS H JHHeRHBIT KIuBaX,

KnuBaok pacTfAXeHHS BHABIACTCH OTYETVIMBO HA IMUIOCKOCTAX DPacCIOEHHA H
HaGmogaeTcs: o6bLIYHO B BHAE JABYX CHCTEM MeabyaflIMX TPeLlUH, MepeceKalolHXCA MO
ﬁmom 50—30° u pasgensiolIMX TPOCIOH MOpPOAbl Ha TMJIACTHHKA pPOMGOBHAHOH (opMbI,

HOTAa TPeIUHHbl MepeceKaloTcs MO MPAMBIM YIJIOM, 06pasys HJIACTHHKH TPSMOYIOJbHOH
dopMmel, Knupax pacTsKeHHs BecbMa LINPOKO Pa3sBUT B MapTHTOBBIX DyAaX, 3HAUHUTEJBHO
pexe BeTpedaercs B HKecnuiaurax, OGbIYHO OH 3axBaThiBaeT Juillb |—2 TOHKHX cjod
MoIHOCTBIO 0,5—2 MM, CJIOXKeHHbIX KBapleM H KeJIe30pyIHbIMH MuHepanaMH, PaccrosHue
Mexay tpemwnHaMn 3—5 MM, Cocennne Gosiee MONIHBI® CJIOH, CNOXKeHHble MeMaTHTOM H Mar-
HETHTOM, OCTAaIOTCH He BaTPOHYTBIMH KJHMBaXKeM pacTsiykeHusi, KiuBax pacrTsxkenus ob6pa-
3yercss B PpesyibTaTe PACTATHBAIOWMX YCJAOBHA NPH CKAAaAKOOGDA3OBaHHMH, HallpapleHHBIX
MO OCH CKIaJ0K, MO3TOMY KOPOTKas OCb POMGOBHAHOM ILIACTHHKH OGBIYHO . COBMAmaeT <
OCbI0 CKJIadKH.

SToT THN KIHBaXKa COOTBETCTBYeT IONEpPeYHOMY HJIH BeepooGpasHOMYy KIHBAXY
B. B. Beaoycosa.

Kiansax TeueHHs 0O6pasyeTcs B CBA3M C TEUGHHEM B ACHHAHBIX M XJODHTOBBIX
CIaHiax, e MHKPOCKAJLIBAHHE COTMPOBOXKAAETCS OPHEHTHPOBAHHOH KpHCTaJIu3allnefi MH-
HepaJioB (cmiox M xaopura). KamBax Teuenus BO3HHKaeT cpedd OGWINTOB H CJAHIEB,
XJIODHTOBOTO, aM(pHGONOBOTO # CHAIOJHCTOrO COCTaBa, 4acTO HepenyOIHXCA CO C/IOSAMH, He
o6/1aNalomUMH COCOGHOCTEIO K TEYeHHIO (KBaplueBble, TECYAHHCTble H ApPYyrue).

STorT KAHBaX OOGLIYHO OPUEHTHPOBAH KOCO K HAMJIACTOBAHHIO H B CK/IagyaThiX CTPYK
TypPax napaJijiefieH OCeBHIM IOBEPXHOCTAM ck1afok. Cpeny kiauBaXKeit 3TOro THMNA'C OpHEH
THPOBaHHLIM PpaclNOJIOXKEHHeM MHHepatioB B KpHBOpPOXKbe BLIAENAIOTCA:

a) KnuBax CKaABBaHUSA—OH COOTBETCTBYeT CJAHIEBATOCTH (CPE3aHHA HIH
COGCTBEHHO KJHBaXKy, mo TepMuHosmorny M, A, Vcosa, H o6pasyerca B pesyJbTaTe
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JHTEHCHBHODO DASBHTHS MeJbYAHHIMX TpUlUH CKaNLIBAHHSH, COMNPOBOXKIAMUIAXCA MHKPO-
cMellleHHsIMH U TepeTHpaHHeM MOpOX,

6) KnnBax CMsATHS—OH MNpencTaniser co6ofl Golee pPeAKYI Da3sHOBHIHOCTb
wIHBaXa, OOPa3ylolIerocs TDPH HHTEHCHBHOM DasBHUTHM MUKPOCKIANYATOCTH, Nepexoisie
B CKATYIO MHKPOMJIOHYATOCTh € MapasJelbHbIMH KpbiibaMH. TIpH mpomomkaromeMcs cxa-
THH MHKDOMJIOHYATOCTH, KOTOPOE BLI3bIBAET MHKPOCKOJIbXKEHHA TO TOBEPXHOCTAM, - 06pa-
ayeTcd TOHKHMH CNAHUEBBI] KIHBAaX CMSATHS, NapajiefIbHBIA OCEBBIM NOBEPXHOCTAM MHKPO-
n.10AYaTOCTH,

B) JINHeHHB I KJIUBAX—OH CBOHCTBEHeH MPEHMYILUSCTBEHHO [IOPOJaM, COCTOf-
HM H3 YAJMHEHHBIX TDH3MATHYECKHX MHHEpaJoB, T. €. BCTpeuaercs B aMpH60J0-MarHe-
TUTOBBIX DOPOBHKAaX H CJaHllax; XapaKTepH3yeTCs OPHEHTHPOBAHHBIM PaclOJOoXKeHHeM
MHHEPAJIOB HE TOJIbKO MO CHAaHUEBATOCTH, HO H B IIOCKOCTH HAac/OeHHS; pasfenser Io-
poAy Ha MejKkHe croibdarThle, NPH3MATHUecKHe, IpHeseBuanble wacTuupl. Hanpaeaenie
JIHHERHOTO KJHBaXa <COOTBeTCTBYET HAaNpaBJeHHIo oceil CKJIagoK, UYTO YKasblBaeT Ha
ero 06pasoBaHHe OJHOBPEMEHHO €O CKJIAaNUaTOCTbI0O B pe3ysabTaTe MeHCTBHA CHMMAIOIIHX
CcHIL
OrpaHHYMBIUNCh NDHBEJECHHON KPATKOH XapaKTepHUCTHKON KaWBaXa B mopomax KpHso-
poxckoro Oaccefiia, OTMETHM, UTO 3THM He HCYepNbiBaercs BCe DasHOoGpasue MopgoJo-
rHYECKHX M TeHeTHYeCKUX ero Pa3HOBHIHOCTeH,

INpuBenenHas Bblille KAaccuUKalMs THNOB Kaupamedr, npeamoxennas H. IT. Ceme-
Henko eile B 1940 r., Halya WIHPOKOe TIpHMeHeHHe B paPoOHAX paclpOCTPAHEeHHA XKeJe-
spcrbix kBapuuToB (1, 2). IToBuaumoMmy, oHa ¢ yCrexoM MOXeT ObITh HCIO/Ib30BaHA H IpH
H3yuyeHHH ADYTHX MeTaMOD(pHUECKUX TIODOA.

U3 pcero u3IOXKeHHOrO SICHO, YTO TEPMHH <«K/JIHBa)K» SIBJISETCS BIOJIHE CaMOCTOSATENb-
HBIM H Heo6xoZMMBIM moHATHEeM, OH He mepeKkpbIBAETCA TEPMHHOM <TPEIIMHOBATOCTL»,
«OTHEJNBHOCTb», & CJAHIEBATOCTb SABJAETCH JIHIIL OXHOH H3 PA3HOBHAHOCTEN KIMBaxa,

ITonsATHe O KaMBayKe MPOYHO BOLLIO B COBETCKYI0 TeOJOrHYeCKyl0 JHTEPaTypy, OHO
pacIUHPeHO M YIiyGJeHO COBETCKMMH YUeHHIMH, OTOT TeDMHH IIHDOKO IDHMeHSETCA B Iop-
HOM Jesie A/l IOPHO-TEXHHYECKOH XapaKTepPUCTHKH MOJNe3HBIX HMCKONAeMblX H BMEINAloHX
nopoj. YCTOHYMBOCTb, KYCKOBAaTOCTb W B3DbIBAEMOCTb TI'ODHBIX IIOPOJA, @ <JIEZOBATENLHO,
¥ [pHMeHeHHe PAa3JIHUHBIX CHCTeM Da3pabOTKH B 3HAYHTE/NLHON Mepe ONpedeNSIOTCS TOU
HIA HHON DasHOBHAHOCTBIO KJIHBaXa H HHTEHCHBHOCTBIO ero pasBuTHA. ['opHopaGoune B
JHonenkom n KpuBopoxmckom O6accefiHax, a TakKe BO MHOTMX [PYIHX MeCTax TIUHPOKO
HCNOAL3YIOT KIHBaX MTpH OTOOHKe yras, DyHbl HJIH GOKOBOH NODOAH H, palyMeercs, NpH
IIPaBHILHOM ero yueTe, Pe3KO TIOBHIIIAIOT TPOH3BOLUTENBHOCTh OTGOAKH H B3DHIBAHHA rop-
#blx mopogn. I'poManHoe 3HaueHMe MMeeT K/IHBaX B PeLICHHH BOMPOCOB TeHe3uca PyA, THl-
pOTeOJIOTHUECKHX YCJAOBHHl MEcTOPOKIEHHH H APYTHX BaXHbIX [JA TEOJOrHH H TOPHOro
nena npobneM,

TTosToMy HE TONBKO He CJeAyeT OTKA3LBATBCA OT TEPMHHA <<KJIHBaX», a HaoGopoT,
Heo6x0OHMO Hajibllle Pa3BHBATh 3TO WMOHATHE, MOJXKET ObITh, TMpPEABAPHTEJbHO KOHKPETH3H-
pOBaB ¥ YHHUDHIHPOBAB €T0 MYTeM COCTABJEHHA KJIACCHPHUKALMU PA3NUYHEIX TeHeTHYC-
CKHX M MODP}ONOTrHYeCKHX THMOB KJIHBaXKa, a TakXKe BLIDAGOTKH Gojee TOWHOH oOuLeil
GOPMYJHPOBKH, ONpelendollell 370 TOHATHE,

Heo6Gxoaumo M B panbHefilreM TIMATEJNBHO H3yYaTh BeCbMa HHTepecHbie M MHOT000-
pasHble (OpMBI MHKPOTEKTOreHe3a, OGbemHHsAeMble STHM TEPMHHOM.
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O. N. CTETTAHOB
HOBBIN THIT TIAJIEOHTOJ/IOTUYECKHMX H3OAHHM!

PaspaGorka crpaTHrpadun SBJAETCA OCHOBOH NO3HAHHA TEONOTHYECKOrO CTPOCHHSA Jio-
6oro paroHa.

He rosops o ToM, UTO HeTaibHOe CTPaTHrpadHueckoe paculeHeHHe paspe3a M ycTa-
HOBJIeHHe BO3PacTa OTHEJBHEHIX €ro WiIeHOB CaMo M0 CefGe HMeeT NEDPBOCTENEHHOE 3Have-
HHe, cjenyeT TOMHHTb, 9TO JHIL Ha 6ase CTPaTHrpaHu pPEIAOTCA BONPOCH TEKTOHHKH,
najeoreorpaduu M TIPOTHO30B IpPH MOHCKaxX mMOJe3HBIX ucKonaeMux, [Tostomy ouweBwao,
YTO OOHOR H3 aKTyaNbHeHAINWX 8ajad, CTOAIMIHX Tepef, COBETCKHMH TeosloTaMH, SIBJsiercs
JeTaqH3alusg ¥ YHHUOHKAUHA CTPaTHrpaduUecKHx cxem,

B GoupiioM ¥ DPa3HOOGPA3HOM KOMILIEKCE METONOB- CTPATHIpacHUYECKOTO paculeHeHMs
i KOppeasiuy{ OCAaZOYHBIX TOJILI BeAyllee 3HaueHHe N0 OO6LIEMy NPHU3HAHHK COXpaHseT
naJeoHTOJIOrHIecKHt (6uocTpaTurpaduyeckuit) meron. Ilaneontonorns npusBaHa peluaTth
He TOJbKO BaXKHEHIIHe® 3amauyd CTpPAaTHrpadHd, HO W MpHBIEKAOUMe oeHfiyac He MeHMlee
BHHMAaHHEe [e0JIOrOB BONPOCH GalHaNbHOrO aHanusa H naneoreorpacdun, IlosTomy BmoJHe
3aKOHOMEepHbIM SBJAETCH IUMPOKUA pasMax mNaJleOHTONOTHYECKHX HCCIeNOBAaHMH B Haluef
CcTpaHe, OTBeUYAIOUIHH TPeOGOBAHHAM TIPAKTHKH Te0JIOTO-pa3BefoOvHOrO Jena,

Ycmexn COBETCKON NaJeOHTONIOTHH B Jefle DaspellleHHss cCrpaTHrpadHyecKHX 3anay
obmen3BecTHrl, OfHaKo Ha ((DoHE ITHX YCIeXoB C TOJHOHA OYeBHIHOCTHIO BHIIBIASAETCS M DAL
HepocTaTkoB, Cpeny MOCHeJHHX ONHHM M3 BaXKHEHIIHWX SIBJAAETCH OTCTaBaHHe BHEJPEHHA
IOCTHXKeHHH IMaJIeOHTOJIOrHYeCKOH HaykKH B NPaKTHKY TIeoJioro-passefouHoro nena, Ompe-
HeleHHe Na/IeOHTONOIHYECKOTO MaTepHajla NPOHSBONHTCSA, KaK H3BECTHO, MO CleUHaJIbHbIM
Monorpaduam, Tlocrenane HepeAKO NPeACTaBAAOT aHTHKBapHEIE H3JaHHsA, JOCTYN K KOTO-
PHIM Jalleko He BCerga BOSMOXKeH JaXe IJd JHU, pa6oTaloMX B KPYNHBIX HAYYHBIX
Henrpax, TeM GoJiee B TPYOHOM TIOJIOKEHHH B OTHOLICHHH CIeUHAJbHOHA JIHTEDAaTyphl Haxo-
AATCA MHOTOUHC/IEHHBIE [AJI€OHTOJIOTH M TreovlOTH, pafoTalollie B NPOH3BOACTBEHHHBIX Opra-
HH3aLHAX M HayYHbIX YUYDeXJeHHAX Ha mepHbepuH. DTH AHlla HEPEIKO JUILEHH BO3MOXK-
HOCTH I[IONb30BATBHCA JaXK® OCHOBHBIMH [AJEeOHTOJNOTHUeCKHMH MoHorpadusmu, Heubss
3a6HBaTh H TOTO, YTO 110 MHOTMM TrpynnaM #ckomaeMuix ¢ayH u ¢aop CCCP cneumans-
Hble MOHOTpadHH BooGlle OTCYTCTBYIOT HJH TOJbKO NOANOTABIMBAIOTCA,

Bce 3To co3zaer 3HauHTeNbHbIE TPYIHOCTH IIPH 06GpaGOTKe TaJeOHTONOTHYECKOrO Ma-
TepHala Ha MecCTaX, BH3biBaeT HeOGXOIWMOCTb B HePEChUIKE ero OTASJALHBIM CHeUHATUCTAM,
470 CO3J8eT 3alepIKKy B CpPoKax ero o6paGoTkH.

TlosToMy BrmoNHe 3aciyXuBaeT MOANEPKKH HHHUHATHBA IlaneOHTOVIOrHYECKONO HHCTH-
myra AH CCCP, npHCTynHBIlero K BBITYCKY MaJEOHTONOTHYECKHX OMpefeuTeNell o
OTeNbHBIM IpynnaM GayHel KPYNHWIX CTPATHrpadyuecKHx foxpasfeleHHit Pa3JHYHBIX pe-
FHOHOB, OTH OMNpENeJHTeNH AOJKHBEI CIYXHTb NocoGueM mpH o6paGoTKe NajeOHTONOTHYE-
CKOTO MaTeépHajia Ha MeCTaX H XOTa Obl YaCTHYHO 3aMEHHTb TPYAHO JOCTYTHbIE Cl€IHalb-
HHe MoHorpadu,

B wacTosillee BpeMs BHIIUIO YKe JBa TaKHX onpegenutens: «Omnpefenurtenb HEeBOH-
CKHX deTblpexaydeBhix kKopasuos» E, JI. Comxuaolt # peuensupyemas kuura T, T'. Capoi-
yepofi u A. H., CoxoabCcko#l, K PAaCCMOTPEHHIO KOTODOH Mbl M MEPEXOMHM.

Tlocnenusa noceawmeHa faneos3oiickuM GpaxuonofaMm [ToAMOCKOBHOH KOTJIOBUHBLI H
BKJIIOYaeT ONpelesyuTesbHble TaGaHUbl (KIIOYH), AMATHOSHI PONOB M BUIOB H aTyac ¢oro-
rpadHii 6paxmonos M3 AeBOHCKHX, KaMEHHOYTOJIbHBIX H IIeDMCKHX. OTJIOXeHHH, Bceero omnpe-
JequTeNb BKMOuaeT 424 BHEa, oTHocAWuxcA K 91 poay u 21 cemelicrry.

Kak H3BecTHO, ONpeleJNHTEeNH, IIHPOKO PacNpoCTpaHeHHble B 300JOTHH H GOTaHUKe, 10
CHX MOp {IOYTH He NMPHMEHSJHCh B majeoHToJoruH, [To3TOMY aBTOpHI pelleH3HpyeMo#l KHHUTH,
He HMest TpPeJIUeCTBEHHHKOB, HOJKHBEI ObLIM CaMH HCKAaTb NYyTH MOCTPOSHHS MaJ€OHTOJO-
FHYECKOT0 OnpeleHTeNs .

Kmnra T, T. Capoiyesoit 1 A, H, Coko/sbckofi' mpeacTasisieT HOBBIA OPUrHHAJIbHBIE
THI NaJIeOHTOJOTHYeCKOR paGoThl,

CeoeoGpasHoit ee uyepTOH, OT/IHUAWOIIEH €€ OT paHee H3NABABILUHXCS aT/IacOB PYKOBO-
aauux GopM, SBISETCS TO, YTO B Hee BKJIOUEHH He TONBKO TaK HasblBaeMble «DYKOBOHS-
1He GHopMBl», HO BOOOLE BCe BHUAH O6paxyomon, HU3BecTHbie B Taleo3oe I[ToaMOCKOBHON
KoTnoBUHH, [locnenfiee ABNsieTca COBepLIeHHO TPABHJIBHLIM, €C/IH YYeCThb YCJOBHOCTh H
Cy6bEKTHBHOCTb CAMOTO MNOHATHA PYKoBoAasAmeHd (opMBHI H OTKas GOJbUIHHCTBA COBETCKHX
6HocrpaTHrpadoB OT KOPPeNSUHH, OCHOBAHHON Ha OTAENbHHIX PYKOBOLALIHX (opMax, H HX
nepexox X aHanH3y BCero KoMilleKkca Ta/eOHTOJOTHYECKHX NaHHBIX,

(CTpeMJieHHe aBTOPOB BKJIOUHTb B ONPEJeNHTENb BeCh KOMIUIEKC GpaxHonon Majeo3os
IToaAMOCKOBHOH KOTVIOBHHHI BCTPETHJO 3HAYHTENbHBI® TPYAHOCTH, Jleq0 B TOM, UTO IajeKo
He BCe Tpynabl 6paxuonoj nakieo3od 3Tofl 06JacTH MoHorpadHueckH H3yueHH, OnucaHHS
MHODHX rpynn (opraieH, <TpooMeHHAbl, SHAYHTeNbHAA YacTh CNHpHepum, pHHXOHeJJa-
LeH # ADYrHe) B COBPEMeHHbIX MoHorpadHaX oTcyrcTBYloT. [locnennee morpe6oBaso OT

! Penensus sa kaury T, T, Capniuesofl u A, H, Cokoanckoii «Onpegennresns najeo-
sofickux Gpaxuonon [loamockoBHOA KoTaoBHHHY, Tpyabt ITaJleOHTONIOTHYECKONO HHCTHTYTA
AH CCCP, 1. XXXVIII, 1952,

136



ABTOpOB CEUHAILHOrO H3YUeHHS STHX TDYNM, OMHCAaHWe KOTOPLIX, OCHOBAHHOE HA QOBpe-
MeHHBIX METONAX HCCIeNoBaHHs:A -§paxnownon, ana ITonMOCKOBHOA KOT/IOBHHEI NaeTcs BIep-
poie, TakaM 06pasoM, HacTOSLIHA ONpelesHTe]b OTHIONb He SABJAETCA WPOCTOH KOMIHIS-
cuBHOR PabOTOH HIH 0606m?HHeM YIKe H3BECTHHIX NAHHBIX, a B 3HAWHTeJIbHON CBOel YacTH
CONEPUT COBEDILICHHO HOBbIA ODHTHHAJBHBIA MaTepHal. BnpoueM, u mHorue ¢opmnl, paxe
CpaBHHTEBHO HEIABHO OMHCAHHbIE B ClELHalbHEIX MoHOrpadusix, NOABEPriuCh B OMNpe-
jefHTelTe KDHTHYECKOMY TepecMOoTpy. Sro aenaer ompeAesHTeNb BeCbMa WHTEPECHBIM He
10 bKO VISl HAYHHAMIIETrO NANEOHTONOTa MM TeoNora, HO M [V CNELHaNHCTa MO [ajeo-
sofickuM Opaxmuononam,

ITepefileM K XpaTKOMy PaccCMOTPeHHIO ConepkaHHa kHHTH. HeGompimas mo o6beMy
pBOAHAS YACTh BKJIIOUAeT MPEJHCIOBHE, BBENEHHe W CBENEHHA TO MOPGHONOTHH DAKOBHHbI,
MeTOAHYSCKH® YKasaHHs OTHOCHTEILHO IpenapHpPOBaHHA H TOJb3OBAHHA OMpeNe/dTeNeM H
cxeMy CTpaTHrpaduu, NPHHATYIO B KHure, Boe 3TH riiaBbl, HATHCaHHbBIE JIAKOHHYHO M siCHO,
prOJIH® OTBEYAIOT CBOeMy Ha3Hauenwio, IIpHxoauTes JHIIL OTMETHTH, YTO B pasjeie, I0-
cBAIIEHHOM MOP}OJOrHH, OTCYTCTBYIGT CBElEHHUs, KacaliollHecid 3JeMEHTOB BHYTPEHHero
crpoents, [TocnenHne pacoMaTpHBaioTCA ML B KOHLEe KHHUTH B pasfelie «OObACHeHHS ynoT-
pe6sieMBIX TepMHHOB» (cTp. 281—287).

TTonaraeM, 410 MeTOAMYECKH NpaBHJbHee G6bUIO GH OGBEeRHHHTHL ITOT pasfey ¢ IVaBoH
«MopdoJioris» HIH Ke MOMECTHTb er0 HelOCPEACTBERHO 3a Hell B BBOJHOH JacTH KHHIH,

CrenyaabHasi YyacTb OlpeNesIUTeNIsl HauyHHaeTcss TaGimued (KIIOUOM) IAA onpelesteHHs
cemefictB, 3a Helt <leayer ocHosHOH pasfen <«OmnucaHus ceMefiCTB, DPONOB H BHAOBY,
cOllepXKalllHii HHATHO3H STHX TAKCOHOMMUYECKHX €IHHHI,

Jlna pomoB, MpeAcTaBieHHbIX B Najeo3oe IToaAMOCKOBHOR KOTJIOBHHBI Hojlee ueM ABYMS
BUAAMH, (IPHBOAATCH KJMIOYM [Jis OnpeiefieHus BHmoB, Kiioun 1Js1 onpelefeHHst POLOB
COCTaBJNeHbl Il CeMelCTB, MpeicTaBieHHBIX NBYMs B Gojlee poaamu., PojoBhie ITHATHOGHI
COMPOBOXAAIOTCH MHOTOUHCJICHHBIMH CXEMaTHYeCKHMH PHCYHKaMH, OueHb HATJAAAHO MOfC-
HAIOMUMH OCHOBHbIE AHATHOCTHYECKHe NPH3HAKH, IDTO CyLIeCTBeHHO o6Jerdaer moJb»30Ba-
HHe KHHrofi HauuHalouM PaGOTHHKAM,

OnpegenuB Ty HAH HAYI0O GOpMy IpH TIOMOIIM Kaouefl M AHArHO30B, UHTAaTeNb HMeeT
BO3MOXHOCTb MIPOKOHTPOJIHPOBATL CBOE€ OIpefe/ieHHe ITyTeM CPaBHEHHA C H30GPaMeHHAMH
Ha NPEKPacHO BHIMOJHEHHBIX Tabaunax ¢ororpaduit pakoBHH, COCTaBJSIOLIHX LeAbIl aTnac
Ha 71 aucre, Cpenu dotorpaduit, Hapsaay ¢ PENPOLYKUHSMHE M3 MOHOTpadHil, 3HauHTE/b-
HYI0 YacTb COCTAaBJSIOT ODUTHHAJbHBIE U30GPaXKEHUA,

Bonpmas 3a6ora o unTaTeNe NMPOSABJISETCS B XOPOIIO NMPOAYMaHHOM CIIPaBOYHOM amma-
paTe M3naHMA, BKJIIOYAIEM TaGJaHIy CTPaTHrpadHYECKOro pacnpoCTPaHeHHS OMHCAHHBIX
(opM, CIIHCKH XapaKTepHblX KOOMIIJIEKCOB, CJIOBaph ynoTpe6isfieMbX TepMHHOB H ajdaBuT-
Hblfi yKasarelb,

B uenom 9Ta npekpacuo o¢opMIeHHAs KHHra, pacCyHTaHHas Ha IIHPOKHA KPYT UH-
TaTesiell, KaK yie YKasblBaJoCh, ONHOBPEMeHHO SfBJISETCS BecbMa USHHBIM CHPaBOYHBLIM
nocobHeM W A8 CHeNHaNHncTa,

Kak u B n1060M KpynHoM HayYHOM Tpyde, B DeleH3HPYyeMOH KHHIe HMEIOTCA HeKo-
TOphle CHOPHBI® MOMEHTH # OTHEJbHBle MeJjiIkHe HenoweThl, OCTAaHOBHMCA Ha HEKOTOPBIX H3
HHX,

IIpexxpe BCero TPHXOIUTCH OTMETHTH HEKOTODPYIO HETOCJAEI0BATENbHOCTh aBTOPOB B
YaCTH BbiIeJIEHHS BHYTDHBHIOBLIX TaKCOHOMHYECKHX KaTeropHil,

Bo BBemeHHMu aBTOpbl HEKNApHPYIOT CBOe CTPeMJieHHe <«H36eraTb ymorpefJjeHHe Tep-
MUHA <BapHeTeT», BBHAY HeONpefelIeHHOCTH 3TOrO IIOHATHA B CHCTeMaTHKe» (cTp. 7), C
yeM BMOJHE MOXHO COIMIaCHTbCA, 3[ieCh e TFOBOPHTCS, UTO HEKOTODHie H3 paHee BbLAE/IeH-
HBIX «BapHeTeTOB» ABTOPAMHU ONpEeRENHTeNs NPHHATH B KauvecTBe moxsumos, OpHako, o6pa-
THBIIHCh K OCHOBHOMY TEKCTY, MBl yGeKHaeMcs, UTO 3TO <«IpOrpaMMHas JeK1apauusd» Io
CYyUleCcTBy He peajii3oBaHa aBTopaMu, B camoMm gese, mump B omHoM ciayuae ¢ Choristites
uralicus brevicula Iv, et Iv, (ctp. 203) aBropbl npu6eriiu K BbLAeNeHHiO MOABHAA, Bo Bcex
OCTANbHBIX CIYy4asX MMM COXDaHeH TPAAHLUHOHHHA <«BapHeTeT», XOTS leseceobpasHoCTd
BbIENIEHHs TONBHAOB B PARe Ciy4yaeB MHOCTaTOMHO OuyeBHAHA. «Bapmerer» B TpaKTOBKE
aBTOPOB ONpefeNuTeNst B OGOJBIUMHCTBE CJyuaeB MPeACTaBJseT JHIIb HHIHBHAYAJbHOE
OTKJIOHEHHe, B Npefesax MONyJsNHH BHA2Z, 0603HAIaeMOe OGHIYHO B 300JOTHYECKOHA CHCTe-
MaTHKe TepMHHOM «dopMap uaH «abeppanusa», He BmosHe mocsieloBaTesbHBI aBTOPH H B
OTHOIIICHHH O6beMa HEKOTODHIX pOJOB, MOHHMaeMhIX TO BeCbMa Y3KO, TO Upe3MepHO ILIH-
poxko, Tak, Hanmpumep, HeZOCTATOUHO YyGemHTeNbHO pasrpaHHyende popoB Punctospirifer
u Spiriferina (ctp. 226). Tak xe HesiCHHl OCHOBAHHA JIJIA PasTpaHAuEHHsS B KauecTBe 0CO-
6bix pomoB Avonia u Krotovia (crp. 92, 93). s

Hanporus, usmumme wupokuii o6beM NpHmaercs poAy Schizophoria, K mocnemnemy
orHecena Sch, morganiana Derby, panee ormiocusmasca x poay Orthotichia, npusnakn
BHYTDEHHETO CTPOEHHT KOTODOPO He YKNAMWBalOTCA B paMkH nuarHosa Schizophoria
(ctp. 3Q). Hmelorcs oTaenbHble HETOYHOCTH B AHarHosax HeKOTOpobix poaoB., Tak, yka-
3aHHe Ha <«MaJIeHbKYI0 HWIH HeGoJburylo» pakosuHy y Spiriferella (crp. 210) ortHOCHTCH
TOJBKO K BKJIOUEHHOMY B ONpefesHTeNb €IHHCTBEHHOMY MOAMOCKOBHOMY MPEICTABHTENIO
aToro poxa, Boobme Xe pakoBuHbl y cnEpUdepesa HOCTHTAIOT CPEIHHX, a HHOrAa H
3HaUHTeNbHLIX pa3MepoB, B gmarnose poma Rchynchopora (crp. 238) ne ykasaHo dipH-
cyTcTBHe centanud, ManHImHEM gBasiercs BK/loueHHe B AHATHO3HW ponoB @ BHAoe Eumetria
n Hustedia ﬁ(aaamm Ha MOPHCTOCTb PAKOBUHH, fBJAIOULYIOCH NPUIHAKOM, OOLIMM HJs
pcero cemeitctBa Rhynchospirinidae,
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ABTOpH NepecMOTpeNlH M MCNPaBHAM PAA OWIHGOYHBIX ONPeNeNeHHil HeKOTOphIX nox-
MOCKOBHHIX MPOAYKTHA, HMeBIMxci B Mosorpaduax. Onnako 3ra paGora He mosemena
UMK N0 KOHUA, B CBSH € 4eM B PeUEHIHDYEMOR KHHIe ONpENeNeHHS HeKOTODHIX BHIop
He Moryr Obith NpusHaHel GeccriopuniMi  (Dictyoclostus moelleri Stuck., Echinoconchug
fasciatus Kut., Cancrinella cancriniformis Tschern.,, Linoproductus simensis Tschern
Camarophoria pentameroides Tschern.). v

Tlpuxomurcss BEICKAa3saTb COXAaJeHHE O TOM, UTO B HACTOAUIEM ONpejefHTeNle, Kak ¥ g
NpefLIecCTBOBABIINX “€My MOHOTDAQHUAX, TOCBALUIEHHbBIX KaMeHHOYrosbHo#l ¢ayne Ilox-
MOCKOBHOil KOTJIOBUHBI, HTHODHpYeTCs cylecteoBaHHe BHia Productus riparius, ycranop-
JaenHoro TpayrmionbaoM u3 cpenHero xapGona IToaMockosbs.

H3 Menxux HeTOYHOCTeil ofpalmiaer BHHMaHHe OGBACHEHHE TeDMHHA <KPYpaJMil» Ha
¢Tp. 283, rae roBODHICH, UTO TOCAENHHR 00pasoBaH CJHHAHHEM CeNTaJbHBIX MiacTHH, [lpw
3TOM HeJIaeTcss ocblika Ha puc. 27 (crp., 37), H3 KOTOPOrOo BHAHO, UTO B OGPA3OBaHHM
KDYypasHs Y4acTBYIOT (KaK 3TO H OTpaxeHO B CaMOM TEpMHHE) KpypajibHble MIaCTHHEL
AHanOrHuHasA HETOYHOCTb HMeeT MeCTO H B OOGDBACHEHHHM TepMHHA «KaMapodopHii»
{cTp. 170), KoTopLIft, BONMPEeKH YKa3aHHIO ABTOPOB, 0O6pPa3OBaH KPYPaJLHEIMH, a He cemn-
TaJbHBIMH mTJacTHHAMH, IlocnegHde JHIIbL fOAAEPXKHBAIOT KaMapodopuii, KaK 3To, Bhpo-
4yeM, H BHOHO Ha puc. 152, rae He BIOTHEe TOYHO NPHBEJEHH JHHHH, MOSCHAOIHE GyX-
BeHHble 0GO3HaAYEHHS, -

OrMmedeHHble CIIOPHEle MOMEHTH ¥ OTHE/NBbHble HETOYHOCTH JierKO MOTYT ObiTh yCTpa-
HeHbl TIpH MOATOTOBKEe CJEIYIOIIEro H3RaHHA, MOTPEGHOCTH B KOTOPOM HECOMHEHHO CKOPO
BO3HHKHeT, IIpu STOM MOXKHO BbLICKa3aTh elle CIefyIOUIHe MNOXKeJaHHA:

1. JIOnOMHHTb KHHTY NpPeICTABHTENAMHM nepMckoli ¢ayHB, XOTOpas B HACTOSLIEM
H3JaHHH NaHa fABHO HEJOCTATOYHO 110 CPABHEHHIO ¢ HEBOHCKOA M KaMeHHOYTOJILHOH,

2. CBeleHus O reoJJOTMYECKOM BO3pacTe OTLEIbHBIX GOPM ClefyeT HOMOJHHTb XOTH Obl
KDAaTKHMHM YKa3aHWAMU Ha reorpaduyeckoe # crpaTHrpadHyecKkoe PaclpocTpaHeHHe 3a
npepesaMu IToqMOCKOBHOH KOTJIOBHHHI,

3. B umMarmosax ceMefiCTB cllelyeT WPHBECTH XOTA OBl KDaTKHe CBeNeHHs O Xapakrep-
HBIX [JIs1 HHX 3aKOHOMEDHOCTSIX BO3PAaCTHHIX H3MeHEHHH#l DAaKOBWH (HanpHMep, YCHJeEHHe
¢ BO3PacTOM B3AYTOCTH CTBOPOK y OOJBLIMHCTBA oOpTallell M DPHHXOHemaleil), dTo w103BO-
Jnio Gbl LIHpe WCHOJb30BATh NPH .ONpPeleleHHH PAKOBHHBI MOJOABIX (OPM, NMPH3HAKH KO-
TOPLIX B3aYacTyld He YKJIAAbIBAIOIC B paMKH AHATHO30B, COCTaBJEHHBIX B OIpefesuTeNe
NPHMEHHTENBHO JIHIND K B3POCJBIM 3IK3EMIISPAM, :

Takue NOMNOJHEHHR HECOMHEHHO 3HAUHTEJbHO YBeJNHYaT 1LUEHHOCTb ONpEefeNHTeNs H
ofGecreuar eillle Gojiee IIHPOKOE €ro HCNONL3OBaHHE MJg ONpefeleHHs] TaJe030HCKHX
Gpaxnonon He TONbKO TIOAMOCKOBHON KOTJIOBHHBL, HO M ADYCHX perHoHoB, BmpoueM, H B
HaCTOsIIeM CBOEM BHAE DPELEH3HPYeMHd TPYA He TOJBKO SBUTCA HACTOJALHOM KHHION A
J060T0 MaNeoHTONOra M CTpaTHrpada, S8aHHMAIOIIENOCs M3YYeHHEM najleodoHCKHX dayH,
HO H OKaXKeTcsd UEHHLIM YYeOHRIM TOCOOGHMEM I TPAKTHYECKHX 3aHATHH 110 {1ajJe0HTOJO-
rHd ¥ NajeodayHHCTHKEe B BBICIIHX YYyeOGHBIX 3aBefeHHSAX.

Haxkonen, zenb3st He yNOMSIHYTH M O MeTONMUECKOM 3HAaueHHH 5TOH KHHTH, KaKk yaau-
HOTO OINbITa COCTAB/IeHHS HOBONO THIA TAJEOHTOJOTHUECKHX paGoT — MajJeoHToNorHye-
CKHX ONperejHTeseil.

Ilepy ommoro u3 aBTopoB peuensupyemoit kuurn — T, T'. CaprlueBoft — npHHAAIEKHT
cTaThsi O MANCOHTONOrMYECKHX OIPEAENHTENSAX M HX 3HAYEHHH J[Jis TeOJOTHYEeCKOH mpak-
Turn (M3s. AH CCCP, cepus reomornueckad, Ne 3, 1952), MoxHOo ¢ ymoBJIeTBOpeHHEM
OTMETHTb, 4YTO UPHHUMIHAJIbHBE YCTAHOBKH, BbICKa3aHHHe B STOH CTaThe, He OCTANHCh
npocTofl Hekiapalyell, HO HALLM CBOe DealibHOe NpPeTBOPeHHe B DelleHSHPYeMOH KHHTe.

YRauHB{ oOnNbT NOCHefHedl JOJKeH OLHITb HONONB30BaH TIPH COCTaBJeHHH MOJAOGHLIX
onpenesuTenell 10 APYTHM IPYNnaM HCKONAaeMbIX M CTPATHrPa(pHUYECKHM TOAPa3fesIeHHAM.

B sakniouenne mpuxoautcs chenats ynpex Hsaartennctsy AH CCCP, sbimycrubliemy
PelieHSHPYEMYI0 KHHMIY $BHO HeNOCTaTouHHIM THpaxoM (1000 sksemnaapos), yTo 06ycio-
BHJO ee OLICTpOe H3UE3HOBeHHEe C KHHIKHOTO DblHKAa, OTO OGCTOATEJBCTBO HEOGXOXHMO
y4ecTb WpH IIepeH3IaHdM KHHTY M BHIMYCKe JDYTHX MOMOOHLIX OUpefeHTeNed,

. JI. Crenanos
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U3BECTHA AKAIEMHHUN HAYK CCCP

CEPHSA TEOJOTHUUYECKASA
1953, N 4

XPOHHKA

K BOMPOCY O FEOJIOTHYECKHX $OPMALHAX

(Hrozu Ouckyccuonnozo cosewjanus no zeosozudeckum Gopmayusm)

B navane ¢espans 1953 r. B HoBocubupcke no uuHMmMaTHBe 'OpHO-reosOrHYecKoro
#HCTHTYyTa 3anaaHocHbupckoro ¢uamana Axazemun Hayk CCCP 6nnio nposeaeno Cose-
LIaHHe MO0 TeOoJIOTHYECKHM (opMalusM,

ATo mepBoe IIHPOKOE NHCKYCCHOHHOe OOBelllaHHe MO BOMPOCY O TreQJNOTHUecKHX (op-
MalUuAX FBHJIOCh HAYajJoM peasiM3aliMM OMHOrO H3 NMPOTPAMMHBIX BOTNPOCOB TEOJIOTHH, NOA-
JeXalHX pa3paboTKe BO BTODOM INOCJIEBOEHHOM NATHJETHH (CM. PeJAKLHOHHYIO CTAThi0 B
«Hssectuax AH CCCP, cepusi reosoruueckas», Ne 1, 1951).

B pa6ore Coselwanus, KOTOpoe HPOAOJIKANOCH CeMb AHed, NPHHSAAM YUaCTHE CBbIle
250 neneratoB oT 36 Hay4yHO-HCCJEAOBATebCKHX H NMPOH3BOACTBEHHHIX FEOJIOTHYECKHX Opra-
HH3AaUMH H TreoJIorHYecKHX ¢aKyJbTeTOB BBICLIHX Yy4eOHbIX 3aBefeHuft Coiosa, B uucae
vuacTHHKOB CoBelllaHHst ObIIH npeAcTaBHTeNH HHCTHTYTa reofOTHYeCKHMX Hayk AKajeMmun
Hayk CCCP, Teonornueckoro ucrutyra Kasaxckoil akameMuu HayK, 3anaZHOCHOHDPCKOTro,
¥panbckoro, Kuprusckoro, SIkytckoro u JlanbeeBocrouHoro d¢mnnansos AH CCCP, Tom-
CKOTO TOJHTEXHHYECKOTO HHCTHTYTa, ToMckoro H TallIKeHTCKOro yH#BepcHTeToB, CBepaaoB-
CKOTO TOPHOIO HWHCTHTYTa M ADYrHX By3oB, B paGore CoBelaHHs NPHHSANHM y4YacTHE TaKKe
NpeiCTaBHTeNH GOJBIIHHCTBA INPOM3BOACTBEHHbIX TeOJIOTHYeCKHX opranHudauuii 3anaguoft
H Cpenneit Cubupu.

CoBenlaHue CTaBWIO CBoell 3amavefi: 1) KpuTHdecKH OGCYIHTb H NMOABECTH HTOTH pa-
60Tbl, MpoBedeHHOHM B 06GJaCTH TeOpeTHUECKOf pa3paGOTKH M NPAKTHYECKOro MpPHMEHeHUA
yueHHA O TeoJloTHUecKHX (opMaLuaX, pPasBHBaBIIErOCS] B Pa3jHYHBIX HaYYHO-HCCJEOBa-
TeJIbCKAX H TPOH3BOACTBEHHHIX reoJjiorHueckux opraHusaumsax Coserckoro Cotosa; 2) ompe-
JeJHTh OCHOBHble HanpaB/IeHHs JanbHeliedi pa3paGoTku npoGnemsl ¢opmaumit ¥ 3) pas-
pa6oraTk peKOMeHTAUHH NO NPHMEHEHHIO YUeHHs O reoJlorHYeckux (opMalusx B TeopeTH-
YecKOfi H NpPaKTHYeCKOH NeATeNbHOCTH WHAay4YHHIX H NPOU3BOACTBEHHBHIX OpraHM3aumii, B
OCOGEHHOCTH B PeO0JIOTHYECKOM KAPTHPOBAHHM H MOMCKAX TOJIe3HBIX HCKOMaeMbIX.

Ha CoBemanun 6blIO 3ac/aylIaHO TPHHAZIATh AOKJIALOB, OCBelaBIIHX KaK obuiereo-
peTHUeCKHe TNOJNOMKEeHHs], CBSI3aHHbHle C YYeHHEM O TIeOoJIOTHIecKHX (opMauHusX, Tak H BO-
MPOCHl PErHOHAJBHOH TeOJIOTHH, CBSI3aHHble ¢ KOHKPETHHIMH TIeQJIOTHYeCKUMH (opMalHsaMH
oTaenbHbix pafionoB CCCP,

C ocHoBHHIM nokaanoM Ha Cosemsaunu Bolctymua M. K, Koposun (3an.-Cu6, PAH),
KOTOpBIfi TMOAPOGHO H3JIOXKHJI COBPeMEHHOe COCTOsSIHHe 3apojmuBilerocd B CoBeTckoM
Cowose yueHHS O reojoruueckux ¢opMauuax, OXapaKTEpPH30BaB TMPH ISTOM  B3NIAABI
TpeX OCHOBHBIX HampaBJ/ieHHH, pa3pabaThiBaeMEHIX OTAENBHEIMH TDYNNAMH Y4YeHLIX H Mpo-
H3BOACTBEHHBIX paGoTHHKOB Mocksbl, Tauikeita u 3anagsoft Cubupw. B pokjage Gmuto
OTMEUeHO, 4TO npeAcraBieHHsi akag. M. A. Ycoea o ¢opmamuax u ero crpaTHrpado-tex-
TOHHYeCKasd cxeMa 3amaamoli CHOMpH B HaCTOfllee BpeMs YCTapeJH M OCTaBJieHbl GOJMb-
LIHHCTBOM reosioroB, paGoratomux B 3amagHofi Cubupu. 10 MoJoXKeHHe ObIJIO MOBTOPEHO
B psle APYTHX HOKJAAOB M B BBEICTYIUIEHHSIX eoJioroB-cuGupskoB. Bmecre ¢ tem, M. K. Ko-
POBHH NOQYEPKHYJ Ba)KHOE 3HaueHHe TIeoJIOTHUeCKHX ¢opMaluii KaK 3JIeMEHTOB MeCTHOH
cTpaTHrpaduiecKofl IIKaJbl.

C GonbllMM HHTEPeCOM coBellanue sacaymano goknan [ JI. [TocnenoBa (3an.-CH6.
©®AH) «O HeKOTOPHIX METONOJOrHYeCKHX BONMpPOCax, CBA3aHHBLIX ¢ PAa3BHTHEM YYeHHs O reoJio-
THYeCKHX (popMauusax», JoKIanuuk nmoasepr aHaJNH3y H METOXOJOTHYECKOH KPDHTHKE re0TeKTO-
HHYEeCKYI0 TeopHio caMopa3BuTHs 3eMau M. A. VcoBa u ocHOBaHHOe Ha HeH NpelCTaBJeHHe
NocJleflHeT0 O TreoJiorMueckux (Qopmauusax. Kpome Toro, OH MNpPoaHAIM3HPOBAN METOHNOJO-
rHYecKHe OCOGEHHOCTH APYTHX ONpefeNieHHH HOHSTHUS «reojiorndeckas dopMauus», mnpen-
JIOXXHB B HTOTe HaHGoJiee LIMPOKOE ONpefeNieHHe 3TOrO TMOHSITHSA.

I'. JI. TlocnenoB mokasas, uto M. A. VcoB, npu TOCTPOSHMH TEODHH CAMODPA3BUTHSA
3emau, nowesn mo nytH anpHopusMa. CMmewas @uiocodCkylo aGCTPaKUuio OCHOBHLIX IO-
JSIPHO TPOTHBOPEUHBHIX (OPM YHHBEPCAJbHOTO (HM3UYECKOro JBHIKEHHS (NpUTAKEHHE H
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oTTaNKMBaHHME) © €CTeCTBEHHO-HAyyHOH aGCTpakiHed NPOTUBOPEUMBHIX (HODM KOHKDPETHOrO

H3HUECKOTO ~ ABHXEHHS — CXATHEM M pacuwiupesdeM, M. -A. VYcoB npuman nocieasum
cpoiicTBa FHOJADHBIX TPOTHBOPEUHI YHHBEPCANBHOTO MABHXKGHHUA H,  TEM CaMbIM, CBell BCIO
CYIIHOCTb Pa3BHTHA 3eMJH K «60pbOe» CKaTHs K DPACIUHPeHHs, TPOABJSAIOLIHMCS BO BCe-
oGweii GopMe — ¢ 0XBaToM Bcefl 3eMAM B leJOM. DTHM OH OTPaHHUYHJ CJAOXKHBIA TIpolece
reoJOrHYECKOTO Da3BHTHA 3eMJH MyJbCaUHMAMH MeXaHHUYeCKHX NBiXeHHH. Ou Kpaiime yHu-
BEpCaH3HPOBAN YACTHYIO KapTHHY OGIUHX OGBEMHbIX MyJbCauuii 3eMid, MPENCTABHB CaMo-
pa3BuTHe NOCIENHeH B BHAE HEKOEro MeXanHYeCKoro Inpolecca.

B CcOOTBETCTBHM C 3TOH amnpHopuoii cxemoif, M. A. ¥YcoB NnpeacraBus reoJOTHUECKHE

pMalMH B BHJe YHHBEPCAJbHBIX TEKTOHO-CTPATHUIPAaHYECKHX €NWHHL, CO3JAHHBIX NYyJb-
cauMAMH BceoOmHX (a3 TEKTOreHesa M XapaKTEPH3YIOLIHXCH OMNpefesIeHHbIMH BellecTBeH-
HbIMH CBOACTBaMH. DTH HAeH, NMPH LIHPDOKOM NpPHMEHEHHH HX B TNPAKTHKE TeOJOTHUECKOTO
kaprupoBannsa 3ananwod CubHMpH, conelCTBOBAJHM TOABJEHUIO 31eCh psifa H3BpalIeHHA
nipH TOCTPOEHHHM TeOJOTHYeCKHX KapT B (JOPMALMOHHOM paspese. OHM CKa3aJHCh TaKke
B OTCTABAHHH TEOTEKTOHHYECKHX, TIETPOTeHETHYECKHX M MeTaJOTeHHYECKHX HCcJeroBaHHM
3anagHoli CuUGHPH MO CpaBHeHMIO ¢ APYTHMH pafoHaMH CTpPaKbl, MOABEPTaBUIMMHCH CTOJb
e IUHPOKOMY TeO0JIOTHUECKOMY H3ydeHnHuio, Bmecre ¢ TeM, MOKMTafuHK NOZYEPKHYJ, YTO,
ecjd OTODOCHTD YHHBEPCANH3ALUMIO U aNpHOPH3M, CBONCTBEHHblE TEOPETHYECKHM MNOCTpoOe-
unaM M. A. VcoBa, To mpeacTaBiieHHsl MOCHeIHErO O KPYNMHOH POJNH COBOKYMHBIX B3aHMO-
peficTBHA BHYTPH3EMHBIX Macc B OOMHX (PH3HUECKYW pPa3HOOGPA3HBLIX PEOJOrHYECKHX IBHIKe-
HHAX 3eMHOH KODBI 3acC/yXKHBAIOT cepbe3Horo BuuMauus, KoHnuentpauuss M, A. YcoBbiM H
ero nocJefoBaTe/sIMH OCHOBHOrO BHHMAHHS Ha DHUTMO-CTPATHrpadHuecKHX 3JeMeHTaX H Ha
o6WHX OCOGEHHOCTAX TeOJOTHYECKOrO pPa3BHTHS GOJBIIMX TIeOTeKTOHHYECKH CJIOXHBIX Tep-
[HTOpHil TpHBENO K BhisBJeHHI0O B 3anaguoii CHOMPH psAZa BaXHBIX 3aKOHOMEDHOCTEH,
HMEIOLIHX CaMOe HENOCPeACTBEHHOe OTHOLIEHHE K PAa3BUTHIO YYEHHS] O leoJIOTHuUecKux ¢op-
MalMAX B LUHPOKOM CMBICJE 3TOTO TOHSTHSA.

Bonpocy, crparurpaduueckoro  3HadeHnss  dopMamuii  6bIT MOCBAUIEH  JOKJaaj
J.JM. Xandpuuna (3an.-Cu6. PAH u Tom. noa. uuct.). OH cuHTaeT, 4yTO B OCHOBY pa3-
pabOTKH €CTeCTBeHHOH cTpaTHrpadHuecKel cxeMbl AAHHOTO palioHa HNOMKeH ObiTh MNOJO-
JKeH aHaJiM3 HCTOPHKO-TeOJIOTHYECKOro MpolLecca, MPHBEIIEr0 K (OPMHPOBAHHIO OTJOXKE-
Nt pafioHa, B YaCTHOCTH, HeNpPepbIBHO-TPEPBLIBHCTHIH MM TEPHOAHYECKH-DHTMHYECKMA XOJ
npolecca ocaikoo6pa3oBaHusl. Takoif XapaKTep XOfa 3TOro mpouecca oGycJaBJHBaeT BO3-
IHKHOBEHHE Ha MpPOTAXKEHHH TOTO HJIH HHOTO OTPe3Ka TreOJIOTHUeCKOro BpeMeHH psina To-
CNIeIOBATENbHBIX «TOJIL», TPAHHUbl MeXAY KOTOPHIMH OTBEYAlOT OHpeAeseHHLIM MOMeNTaM
reoJIOrHYeCKON HCTOPHH MAAHHOTO pafOHAa. DTH ECTECTBEHHO-HCTOPHUECKHe €IHHHLLI Pervo-
HaJlbHOH cTpaTHrpadHuecKofl IIKaJbi OTBEYAIOT Ofpefie/leHHbIM 3TanaM TeKTOHHYECKOH
JH3HH PEerHOHa, XapaKTePU3YIOTCSl ONpefie/IeHHBIM, HETIOBTOPHMBIM BO BPEMEHH, BEIECTBEH-
HbIM COCTABOM, OTPa)XKalOUIMM HX ME€HE3HC, H ONpeeNeHHBIM TOJOXEeHHeM B PeruoHaJbHOM
crparurpadHueckoli kosoHke, Jloknagunk o6patuin BHHMaHHe CoBellaHHs Ha HeOGXOAH-
MOCTb JIOTOBODHTbCS O HAHMEHOBAHMH TaKOH CTpaTHrpaduyeckoM eQHHHUB, TaK Kak B
HacTosillee BpeMsl JJIST 3TOil ' LleJiu NPFMEHSIOTCS caMble Pa3jiHyHble TepMHHbI — (opMauus,
TOJIIA, CepHSl, LHKJbl OCAaJKCHAKOMIeHHs M T. A. OH BbICKa3aj MHEHHe, YTO NaJeOHTOJO-
THYeCKHl MeTON TNpH CTPaTHrpadHYeCKOM pacujieHeHHH JOJXKEeH HMeTb BCIOMOraTelbHOe
sHayenne. BMecre ¢ TeM, reosornyeckass RaTHPOBKA YCTAaHOBJEHHBIX €/HHHL, DErHOHaJbHOA
crpaturpadud H HMX NapalfelIH3alHs C OTIOXKEHHSIMH APYrHX PafoHOB NOJXKHB Gasupo-
BAaTbCSl, B OCHOBHOM H KaK MNpaBHJO, MHIIb HAa TNPHMEHEHHH MaJleOHTOJIOTHYECKOr0 MeToga.

Tlo cywectBy Ha 3Ty xe TeMy caenan jgoknax u A. . Cusos (Tom. Tloa wuHcr.),
KOTOpLIil NpHBEJN HECKOJbKO NPHMEPOB TaKHX eCTeCTBEHHO-HCTODHUECKHX eIHHHL H3 OT-
‘neAbHbIX paiionoB 3anaaHoit Cn6upH. OH HacCTOAYHMBO NPOBOAHJA MbICAb, YTO HMEHHO 3TH
€HHALBl JOJIKHBI OTBEUAThb TOHSATHIO TeoJOorHYeckod ¢opmaluy,

Heckonbko uHoe cofep:xaHHe BKJaAbiBaeT B NMOHATHE reoJloTHYeckoll dopMauuu rpyn-
na reosoroB, pafoTawlias TOL PYKOBOACTBOM uileHa-Koppecmounenta AH CCCP
H. C. Ulatckoro. 1o BTOpoe HamnpaBjeHHe B COBPEMEHHOM YYEeHHHM O TeoJIoTHYecKux ¢op-
MalusAx OueHb 4erko M3noxua B cBoeMm jokiaage H. II. Xepackor (MH-T reon. Hayx
CCCP). Hoa reonoruueckuMu ¢opMaLMsAMH 3Ta TPYyONa yyeHbIX TOHHMAET eCTEeCTBEHHBI®
coo6lecTBa TOPHBIX TMOPOA H JAPYFHX MHHepaJbEbix 00pasoBaHM, OTAeJNbHBlE YJMEHBl KO-
TOpbIX TIAPareHEeTHYECKH CBA3aHbI APYr € APYroM Kak B NPOCTPAHCTBEHHOM, TaK H B BO3-
PacTHOM OTHomeHuaX. JoKJaguuK OTMeTHJ, uTo (OpMallHH ONpelesAloTCcs COCTaBOM
BXOASUIMX B HHUX TNOPOX M TeM CTPOEHHEM, KOTOpoe NpHOOpeTaeTcs INpPH COYeTAHUH 3THX
nopoa. ITapareHe3nl MOpoA MHOTOCTeNeHHLI; MeJKHe TeJa TMapareHeTHYECKH CBS3aHHBIX
MOpPOA MOTYT 6biTh COCTABHBIMH HacTIMH Gojlee KPYNHBIX nNapareHesoB. HMmenHo nocrien-
HHE, COXpaHSAIOIHe OTYETIHBOCTb XAPaKTEDHCTHKH, H ABJIAIOTCA IEOJOTHUeCKHMH QopMa-
uusamMu. T'paHuipl KOHKpeTHHIX (opMalyii MOTYT ObITb CBA3aHbl NMOCTENEeHHBIMH Nepexomamu
¥ JIHIb UYaCTHUYHO oOTAedeHbl TnepepbiBaMu. KoHKpeTHble dopMalnyu AONYCKAlOT THITH3ALHMIO
¥ MmoryT O6biTb pasnesieHnl Ha ¢dopmausounble Tunel. U Te M apyrne ABasioTcs HCTOpPHYe-
CKHMHM KAaTerOpusiMH H, CMeHsisi Ipyr Apyra BO BpeMeHH, 06Da3VIOT eCTecTBeHHble pSAbL
3akoHOMepHOH TaKie fABJIAETCA CBA3b (OpPMaUMit M HX DPANOB C TEKTOHHYECKHMH CTDPYK-
TvpaM, ITH mnpHcyuHe (GopManHsM 3aKOHOMEPHOCTH ONpPeNeNSIOT HAYYHOe H TpaKTHue-
CKOe 3HaYyeHHe reoJorHyecKux (opmauuit. PopMalHH AOJKHBE ObITH MOJOXEHH B OCHOBY
METONMKH TOHCKOB MOJIe3HbIX HcKomnaeMbuiX. JIJIf pasiNuHBIX NOJE3HBIX HCKOMaeMBIX HOJXKHA
GbITh ycTaHOBJeHa WX (PODM2LMOHHAA NPHHALJIEKHOCTb, BKJIOYAast H TO MeCTO, KOTOpoe
CHH 3aHHMAIOT B CTpPOeHHH (opmalil.
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Joknang B. M, Kenaepa (Mucr. reon. nayx AH CCCP) saBuncs ymauHoil uao-
cTpanuefl OCHOBHBEIX NOJOMEHHH MpeJCTaBleHHs O reoJlorHueckux GopMmaiusax, AOJOMKEHHBIX
H. Il. XepackoebiM. B. M. Keanep na KOHKpeTHOM (aKTHUECKOM MaTepHajle OXapaKTepu-
30BaJl TeHeTHUecKHe pPAAbI opmauuit Ha npuMmepax Ypana u Kaskasa. OH nomuepkHyJa,
YTO KaxAas M3 H3YYeHHBIX WM ¢opMmamuii (acnuasas, (AHII H MopcKas cepolBeTHas
«MoOJiacca») OTJHMYAeTCs] COCTAaBOM MOPOJ, XapaKTepoM HX YepeJOBaHHSl H THIOM CJOHCTO-
cti. OcobenHocTblo (popMaluf sBJAsieTCA HaJHYHe B HHX XapaKTePHbIX COYTHHKOB, IIpo-
C/I0eB H NayeK, 3aHHMAIIUHX NOAYHHeHHOe MojoxeHHe. OnmoMMeHHble dopmauun Ha Ypa-
Jle H Ha I0XHOM cKJoHe DBonbuoro Kaskasa HMMeET pasiMYHBIH TeONOTHYECKHHt BO3pacT.
Yacro ¢dopmanmun o6pa3yioT xapakTepHble psgbl. ITocilegnne Heo6paTHMBI, H, HeCMOTPS Ha
TO, YTO CMeXKHble (OpMAalMH B MOIPAaHHYHBIX YACTAX pa3pe3a HHOTJA YePeAyIOTCSs, KaxAasd
H3 HHUX 3aHHMaeT B PsJy CTPOro ONpPENeJEeHHOE MOJIOKEHHE,

C HajoMeHHeM TPeTbero HampaBJeHHA B COBDEMEHHOM COCTOSHHHM YYEHHS O TreoJorH-
vyeckhx ¢dopmauusax Beictynua B, H. IMonoB (Tawk. yHuB). OH pman GoJjee WHPOKOe
KOMILIEKCHO® TOJIKOBaHHe reoJoruueckofl ¢Gopmalud, mo CyllecTBy o6beaHHsOLee o6a
OTMEUEHHbIX BhIlIe HaNpaBJeHHS B eIHHOM MNeTPOTeHEeTHYECKOM NOAXOXe K IIOHHMaHMIO
dopmannu. Ilpu atom o6pasoBanHe dopmaumii, NOHHMaeMbIX KaK IeHeTHUECKOe COUeTaHHe
NOPOH, YBSI3bIBaeTCH € HEOGPATHMBIM CTAafMfAHBIM MOCTYNAaTeNAbHHIM Pa3BHTHEM Bcell OKpy-
JKAIOLEH TeOJIOTHYECKOH Cpenbl, YeM OOYCNaBIHBAeTCS] M BhIAENEHHE 3aKOHOMEPHBIX DPSAOB
u KoMmaekcoB ¢opmanuit. [To B. K. Ilonosy, reojornueckast ¢opMalis -— 3T0 3aKOHOMEp-
HOe TreHeTHYeCKOe COYeTaHHe TOPHBIX TMOpPOJ M B TOM UHCIe TOJE3HbIX HCKONaeMbiX,
oGocobnsomeecss NPH PasBHTHH TeoJiornyeckoil mpoBHHUMH. Kaxkmad ¢dopManus npejcras-
JSAET COYeTaHHe NMOPOK, CBS3AHHBIX IPYr ¢ APYrOM COBMECTHbIM HeNpepbIBHO-NPEPbIBHCTHIM
pa3BHTHeM, a YaCTO TaKXe H COBMECTHHIM 3ajleraHHeM B 3eMHOiti Kope. B uucie apyrux
NpuU3HaKoB ¢opManMil CyIIEeCTBEHHHIM SBJAAeTCS TO, YTO OHM OTAeJNeHbl APYr OT Apyra
3HAUHTENBHEIM KAuyeCTBEHHLIM CKAYKOM, T. €, MepPepLlBOM CBOETO HeNpPepbIBHOTO BelleCTBeH-
HOrO pasBuTHsA. CKauoK 3TOT, KaK OTMeTHI ROKJAAYHMK, B OJHHX CJIy4asX BBEIPAxKeH ouedb
Pe3KO, B ADYTHX HACTOJBKO pPAacTSHYT BO BpeMeHH H TPOCTPAaHCTBE, YTO HAXOJAHT CBOE
OTpPaKeHHe B BelleCTBEHHOM COCTaBe, CTPOEHHH M PAacClONIOXeHHH Topoj, oO6pasylouux

dopmanuio.

C ofuieTe0peTHYECKMMH [OKJM2ajaMH MO BOMpOCY O TreoJoTHuecKHX GopMaLHax Ha
coBewanud BolcTynuau takxe W, H. 3BoHapes (3an.-Cub, reos. ynp.), K. B. Panay-
ruu (Tom. nonut, uHcT.). IlepBHI M3 HHX, B YaCTHOCTH, PA3BHJ MBICJIL O TOM, YTO INPOSB-
JIeHHe W MacluTa® HecorjaCHi B OCHOBAaHHM TPAHCTPECCHBHBIX CEpHH ompefenseTcs He
CTOTBKO HETOCPEACTBEHHO TPeleCTBYIONIHM TEeKTOreHe30M, CKOJIbKO XapaKTepoM DasBHBAI0-
HIIMXCA M CMeIIAIoUMXCsl BO BPeMEeHH IOBEPXHOCTeH JNeHydalwuil.

XapakTepHCTHKE KOHKDETHBIX TeOJNIOTHYeCKHX opMaumii - 6611 NOCBSEH HOKJan
B. Il. Kasapuuosa (Cu6. reodpus. Tpect), B KOTOPOM OBHUIH NpoOaHANH3HPOBAHEI
Me30KafHO30HCKHE OCafiouHble (OpMaNMH, claraioliye KOHTHHEHTAlbHbE OTJOXeHHsl 3anaf-
nofti Cubupn. B kauecTBe ¢opmauuii UM BblZeJeHbl €CTeCTBEHHG-HCTOPHYCCKHE KOMILIEKChE
0CagKoB — MePHONBl OCANKOHAKOIIEeHHs, 061anaiollie 3aKOHOMEPHBIM CHEKTPOM XeMOTeH-
HEIX o6pasoBaHMii H OTAeJeHHHIX APYr OT Apyra (pa3oif TekToreHesa.

KontuHeHTanwuble TpeTuuHule ¢opmaunu Typraifickofi Bmagumusl u CesepHoro Kasax-
craHa Guu oxapakrepusoBaubt B, B. JTaBpoBuM (AH Kas. CCP), Kaxnasi H3 Bbiie-
JeHHbIX HM ¢opMauuit cjaraerci OcafKaMH COMpsxeHHbIX rpynn ¢auuii,  BMellarouHx
MPUCYLIHE UM NapareHeTHYecKue KOMIUIEKCH MHHepasbHBIX oGpasoBaHuit. 3auuTaHHbIH reo-
aoroMm W. ®. HukutuueiM Rokiaaf uieHa-kKoppecnoumenta AH KasCCP P. A. Bopyxaesa
61 mocBauler ApeBHuM ¢opmanuam CesepHoro Kasaxcraua.

PaspepHyBIIHeCs MOCJe NOKNAN0B OXUBJIeHHBIE NMpPeHHUST BecbMa cofieficTBOBaNH paboTe
CoBelanus. BricTynmamoline ToOB2pHIIM B psfie CIyudaeB [HajlH pPasBepPHYTOE H3JOXeEHHe
CBOMX B3IVIAZOB M Pa3HOCTOPOHHIOIO KDHTHKY CBOMX M APYrHX HcchemoBaHuil. OcoGeHHO
ocTpasl AMCKYCCHs TpOIIAA MO BOMPOCAM onpenesieHHs MOHATHS reojorHuecko#t (opMauHH,
MEeTOJ0B BbifieNieHHs] M cTpaTurpacduyeckoro 3HaveHus ¢opmauuft, a Takxke o6beMa H BO3-
MOXHOCTH KAPTHPOBAHHS reoslOrHYecKex QopManui.

He uMmes BOSMOXHOCTH NOJHOCTHIO H3JIOXHTB CONEpIKAaHHe Tpeuuf, OTMETHM HEKOTO-
phle HaHGOJee CyHIeCTBEHHbe BHICTYHRJEHHS.

A. C. Kaayruu (3an-Cu6. reos. ynp.) OTMETHA, 4TO 3amafHOCHOHPCKHE TIeoJOTH
B NpaKTHuecKoit pa6oTe AaBHO OTOULIH OT TOrO0 MeToia BblAejenuRr ¢opmaluil, KoTtopsiit
B cBoe BpeMsa 6wl pekomeHmoBan M. A. VcosniMm. Ha mpumepe dakruueckoro MaTtepHana
Anras oH MOKa3as eCTeCTBEHHOe MOCTYNAaTeNbHOe HeNpepLiBHOE H CKauKooOpa3Hoe MNepHo-
IHYeCcKoe Pa3BUTHE KPYMHOI'O KOMILIEKCAa TOPHBIX IOPOJ, KOTOPBbIH Ha OCHOBaHHMH aHalH3a
BEIeCTBEHHOrO COCTaBa M (hanHaJbHOrO NpodHAA OT/IOKEHHH, HX DPHTMHKH, CTENeHH MeTa-
MopduaMa, BHYyTpeHHell TEKTOHMKH W ODYyrHM (aKToOpaM, OTHeTJIHBO pacrnajgaercid Ha
OTEJIbHBI® eCTeCTBEHHO-HCTODHUECKHe H Gojiee MeJIKHe KOMILIEKCH, TPaHHIb KOTOPHIX OTAe-
JIeHH B GOMBIIHHCTBE ClyyaeB pasMbliBoM. OH MOAYEPKHYJ, YTO 3TH KOMiLTEKCHl TFOPHBIX NO-
pox uMmeloT cTpaTHrpadHuecKoe 3HaYeHHe M JOMKHBEI KapPTHPOBATHCA IIPH TeOJOrHYECKOH
CBheMKe,

H. A MIrtpefic (Uucr. reon. nayxk AH CCCP) npusen npuMmepel KOHKPETHHIX (op-
Mauuii u3 pafioHa BOCTOUHOTO ckaoHa CeBepHoro ¥Ypama. OH OTMeTHN HEOOGXORMMOCTDb
JeTaJbHOTO H3yYeHHS BeIIeCTBeHHOro cocraBa ¢opmauuii M uX PAAOB, NOMYEPKHYB, UTO
#3yueHHe BO3MOXHO. MPOSOAHTH JHIIL Ha OCHOBE XOpOlNO . pa3paboTaHHOH cTpaTHrpa-

146



$mu pafiona, rak XaK (OpMallHs He MOXKeT OhTb WIEHOM MeCTHOH CTpaTHrpadHuecKoh
mxa%bl. A KysuenoB (3an-Cu6. ®AH) [peinoxui saMeHMTb yCTapeBuIyio CTpaTH-
. TeKTOHHUYECKYIO CXeMy Bapanﬂocumpcxoro Kpas M. A, VcoBa paspaBoTaHHOR HM
LLHORHO-CTPATHIPadUyecKoll CXeMOH, Ha KOTODOH OH NOKa3al, YTO KOHKpeTHble reo-
CTPYKTYPpbI AnTae-Caﬂ}chou 06/1acTH XapaKTepH3YIOTCA  ONpedesieHHbIM:
KoMILIeKCcaMi HJH pifaMi dopmanuii, GUKCHPYIOUIHX ONpele/eHHHE CTaJHH DPasBHTHA
cTpyKTyp. Ilpeacrasenus B. A. Kysnenosa o reojornieckux opMauusax GJAH3KH K NoHs-
quio popmaiu H. TI. XepackoBa, ONHAKO OH CUHTaeT, YTO KOHKpeTHhe (OpPMalLHMH MOTYT
i JOJIKHBl HAXOIMTh OTPAXEHHS B MECTHBIX crpaturpaduuecknx cxemax. Popmauud sBJs-
joTcd KPYMHBIMH eAHHHIAMH MeCTHOH CTpaTHrpaHH W pacnafaloTCs Ha CBHTHI, TOJLIH H T. A,

Buicrynaenns . B. I'Ivuﬂyca (3an.-Cu6. ®AH) u otwactu lO. A. ..K y3aHeuoBa
(ToMcKuil NOJHTEXHHUECKHH HHCTHTYT) KacaJuch Marmatndecknx c¢opmaumii. I'. B. Tlunyc
TFOBOPHJ O KOHKDETHbIX MarMaTHYeCKHX ¢opmanuax Canaupa u Kysueukoro Amaray, otMme-
THB DpH 3TOM 6OJblIOE NMDAKTHYECKOE 3HAYCHHE NOCMeIHHX,

Vyactuky CoBellaHHA NPHILIM K €IHHOMY MHENHIOo, 4TO NMOA TePMHHOM «dopMauusa»
ciienyeT NOHHMATh ECTeCTBEHHble coo0ulecTEa FOPHBIX NOPOJ H JAPYTHX MHHepasbHHIX obpa-
20BaHHH, OTAETbHEIE WIeHbl KOTOPHIX NApareHeTHYeCKH CBA3aHLl ADYr ¢ APYFOM KakK B Ipo-
CTPAHCTBEHHOM, TaK M B BO3DAaCTHOM OTHOLIEHHSX. CoBeillaHHe COYJO HEOGXOMHMBIM PeKo-
MeHI0BaTh Pa3BepThiBaHHEe LIMDOKHX HAYUHBIX H NPAaKTHYECKHX DaloT, CBA3AHHBIX C M3yue-
HHeM OTAeJbHBIX THNOB ¢dopMauuil H (POPMALHOHHBIX DSIOB.

Hapaay ¢ 3tiM CoBellanHe eJHHOIYIUIHO TIPHSHAJIO IIPOrPECCHBHOCT TOTO HOBOTO Ha-
npaBJeHUsl B METOJHKE TeOJOTHYECKUX HCCIEROBaHHi, KOTOpoe Hayano (opMHPOBATHCA
5 3anagnHoi CuGHpPH. ‘B cBeTe 3Toro HOBOrO HampaBjieHHA B. KaueCTBe €IMHHLBLI MECTHBIX
crpaturpadHUeCKuX NOJpasaeseHuit Gbld MPHHATEL T€ONOTMYECKHe Tela WM MX Tpyibl,
npencTapAollne coboil coobulectsa alyil OCaZOYHBIX, MArMAaTHYECKHX H MeTaMopduye-
CKHX TOPHBIX TOPOJl, OTBEYAIOllHe OMpeJe/eHHbIM 3TallaM TEKTOHHYECKOTO DasBHTHS pero-
HOB, DTH Te/a, 3aHHMAas 3aKGHOMepPHOE CTPaTHrpaduuecKkoe IOJOXKeHHe, XapaKTepH3YIOTCsS
B OTAEJbHBIX (PH3HKO-reorpaiyecKMX H FeOTEKTOHMYECKHX 30HAX ONpelesieHHBIM COCTaBOM,
cTpOeHHeM, a TaKXe KOMIJIEKCOM NOJe3HbX HcKonaemaix. B KauectBe TpamHu Mexay
TAaKHMH TeJdaMH TPHHHMAIOTCA JHGO OTYETIHBO BLIpAaXKEHHble KOHTAKTH (TMOBepXHOCTH pas-
MBIBa, KOHTAKThl C HHTDY3HSIMH @ T. A.), JHOO 30HB OLICTPOH CMEHBI JIHTOJOFHYECKOTO
cocraBa HaH (auui.

CoBelllaHHe NPHIIO K BBHIBOAY, UTO YNOMSIHYThHle BhIle TEKTOHO-CTPaTHrpadHuecKue
eMHHIBl LeJecoo6pa3sHo BPEMEeHHO HMEHOBATb TEPMHHOM «cBHTa», Ilo muenuio CoseulaHus,
LA O0Iero KOMIUIEKCHOIO H3yueHHst ¢opMauuil cileayeT peKOMEHZOBaTh BbIAEJEHHS
NOAOGHEIX €IMHHI, B NPAKTHKE TIe0JIOr0-CheMOYHBIX U TIeOJIOTO-NIOMCKOBLIX paboT.

B npunsTofl pesosioUMH HaMeueHa e€AWHAsd JIHHHA B JajibHeifiled TeopeTHUeCKOH H
npaKTHYecKoil paGoTe N0 pAa3sBHTHIO COBETCKOTO YYEHHSI O TeOJIOTHUECKUX (pOpMauusix,
nocraBlien psAj 3ajgay, TpeOylolIMX CKopeiillero paspellieHHsl, ¥ yYKa3aHbl OpraHH3alUHOHHble
MepONPHATHS N0 HX OCYIIECTBJEHHIO. )

CoBelliagHe a0 BO3MOXHOCTb BCTPETHTBbCA NPENCTABHTENAM PAa3JHYHBIX KOJJIEKTHBOB
reoJioroB, YTo CNOCOGCTBOBANO, B OGCTAHOBKE CBOGOAHOrOo o6MeHa MHeHHH, ySICHEHHIO pas-
JIMYHBIX TOYEK 3PEeHMA H PasMHUYHbIX HanpapjeHuil B pa3paGoTKe YUYEHHS] O I'eOJIOTHUECKHX
dopmauusax, Joknaael H BBHICTYIJIEHHST HarJdsJHO NMOKa3asH, YTO B peLleHHH BCeX BONDOCOB,
CBA3aHHLIX C yueHueM © ¢GOpMalUMAX, BCce TeoJOTH CTPEMSATCS HX pellaTh ¢ €IHHCTBEHHO
NMPaBHJbHBIX TO3HIHA MAPKCHCTCKO-JIEHHHCKOH MeTOMOMOTHH.

3TO ABJfAETCA 3aJIOTOM NPABHJABHOPO NOHHMAaHHA 3aAad yyeHHA o ¢dopMauuaX U pas-
PeLIeHHs] HMEIOUHXCA PasHOrJacHil, B LUeJsX OGbefHHEHUS BCeX COBETCKHX T€OJIOTOB BOKPYT
KOJUIEKTHBHOTO, KOMILIEKCHOTO H BCECTODOHHEro pa3BHTHSI COBETCKOTO YUYEHHMS O TeOJIOrH-
YyecKux dopMalHsx.

rpa¢o
q;opMa
TeKTOHHUECKHE

. B. Munyc

O TEOJIOTHYECKHX ¢OPMAILHAX

(K urozam Cosewjanus no gopmayusn 8 3anadnocubupckom ¢pusruare AH CCCP)

Vuenne o reojoruyeckux (opMauuax B MNOCJAeNHHE ToOAbl TNpPHBJeKaeT INPHCTAJNbHOE
BHHMaHHe COBETCKHX reoJioroB. ITosTomy BecbMa CBOeBpeMeHHOH H aKTyaJbHOH criegyer
CUHTATb MHHUHMATHBY 'OPHO-FeOIOTHYECKOr0 HMHCTHTYTa 3amagHOCHOMpCKoro ¢uianana Axa-
nemun Hayk CCCP, cosBaBuero crneuuajibHoe’ CoBelilaHHe, MOCBAILIEHHOE 3TOMY BONpOCY.

B xone paGotsl CoBelllaHHsA BBIICHH/IOCH, YTO J[Ba KPYMNHBIX KOJLIEKTHBA TeoJoros,
npeictasaennslx Ha ‘CoBelaHHW, moA HasBaHHeM (opMalHii MOHHMAIOT Pa3jHYHblE THIbI
PEeOJIOTHUECKHX Tel. D10 OGCTOATENLCTBO 3aCTaBHJIO B TekcTe nNpHHATOH CosellaHHeM
PE30JIIONNY XAPaKTePH30BaTh Ka2kKAblit THN orAenbHo, IIpu 3TOM criemyeT WMeTh B BHIY,
YTO 3TH XAPAKTEPUCTHKH JaBaJMCb WUMEHHO NpPEACTABHTENSIMH YNOMSHYTHIX BBl KOJIEK-
THBOB, MPHHMUMABIINMH YYacCTHe B COCTaBJIEHHH De3OJIOLHH.
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ABTOpbl HacTOslERl CTaTbH, ABAABUIHecss Ha CoBeuUlaHHM npexcraBHTensiMu HuctHryra
reosoruyeckux Hayk AH CCCP NPeJIOXHIH  CJAeLyIOUYI0 XapaKTePHCTHKY Yy4YeHHs
o ¢dopManuax.

Onpenenenne reoJorudeckoii popmManuu Kak BrnepBoe GbIO YKa3aHO
H. C. lllatckuM, recslorHYeCKHMH GOpPMaLMAMH CJIEAYET HA3biBaTh €CTeCTBeHHbe COOoGlIe-
CTBA TOpHBIX MOPOA H JAPYrHX MHHePalbHbIX 0O0pa3oBaHHi, OTAeJbHble uJIeHbl KOTOPBIX
(mopoabl, CJIOH, TOMK H T. M.) NlapareHeTHYECKH CBA3aHLI APYr C JiPYTOM KaK B NpOCTPaH-
CTBEHHOM, TaK U B BO3PAaCTHOM OTHOIUEHHH (mepecjaHBaHWe H APYrHe BHAbl YepelOBaHUA,
HEKOTOpbie HampabjienHble Psfbl MOPOL).

QPopmauuH ONpeeNAIOTCA NPexae BCero COCTaBOM BXOASLIHX B HHX TODOA H CTpoe-
HHeM, T. e, ocobeHHOCTAMH codeTaHuii nopoa. Tak Kak mapareHess! MOPOA MOryT ObITh
MHOTOCTENEHHEIMH H MeJIKHe TeJla. MapareHeTHYeCKH CBA3aHHBIX TNOPOJ MOTYT SIBJIATLCHA
COOTBETCTBEHHbIMH 4YacTsiMM 6oJlee KPYNHBIX, TO B JlaHHOM cJyyae ¢opMmauueit cieayer
Ha3biBaTh Gojee KpyMybiil napareHes mOpol, HO COXPaHAIOUIHHE CBOI OTUETIHBYI Xapak-
TEePHCTHKY.

dopMalyE MMEIT ONpeleseHHbl TeHesHC, KOTOPhi HY)XXHO OTJIMUaTh OT FeHe3Wca pas-
JMYHBIX BXOAAWHUX B opManuio Nopos.

Koukpernble ¢opMauiy fABJIAIOTCA TEOJOTHYECKHMH TeJaMH HJH CHCTEMaMH TaKHX Tes,
OTHEJISIOIWUMHCS OT CMEXHbIX (opMaLHil HEKOTOPBIM CKAuKOM, CBHAETEJbCTBYIOIMHM O Ka-
YeCTBEHHOM H3MEHEHHH YCNOBHH 06GpasoBaHus. COOTBETCTBEHHO C 3THM IpaHHIbl TaKHX TeJ
MOTyT ObiTb LEAHKOM HJIH YAacCTHYHO PE3KUMH, A0 IepPepbiBOB BKJIOUHTEJIbHO, HIH MeHee
YeTKHMH, BINIOTb O MNOCTENEHHbIX Nepexolos.’

KoHKkpeTHble ¢opMalMy HONYCKalOT THNH3AUMIO H MOrYT ObiIThb pasjeneHsl Ha ¢opma-
LHOHHLIE TUMBI, YTO ABJAETCA BaXXHOH 3aKOHOMepHOCTbIO cTpoeHus 3emid. He TONBKO KOH-
KpeTHble ¢opMaLMM¥, HO ¥ HX THNB, SBJSIIOTCS HCTOPHYECKHMH KaTEerOpHUsMH M, CMeHds
Apyr Apyra Bo BpeMeHH, o6pa3yloT ecTecTBeHHbie PpsAgbl, BTOpoi#l 3aKOHOMEDHOCTBIO
AB/AeTCS CBA3b <(POpPMAlMH H HX PAAOB ¢ TEKTOHHYECKHMH CTPYKTYDaMH KOHKPeTHbIX
¢opMannit ¢ KOHKPETHbIMH CTPYKTYpPaMi, a HX THMOB—C TE€HETHYECKHMH THIaMH
CTPYKTYD.

Popmanuru H cTpaTHrpaduueckune mnonpasgeneHus. KoHkpeTHbe
dopMalHH ABJAAIOTCA, KaK H JAPYTHe TreosioTHUECKHe Teja, 06beKTaMH CTpaTHrpadHuecKux
HccsiegoBaKuil, KOTOpble MOJIKHBI ONpelenuTh BO3pacT (GOpMaluH B LEJIOM H ee OTAEJbHBIX
yacreii. BospacTHele rpaHuubl ¢opMauuii 0o6BYHO He COBMAjAalOT C TPaHUEAMH OGLIHX
110ipa3fesieHHil reoJiOrHueckod wIKajgbel (CHCTEMaMHM, OTAeNaMH M T. M.), TaK KaK CMeHbl
napareHe3oB NOPOA B Pa3HbIX 4YacTAX 3eMJH NPOHCXOAAT HeoAHoBpemeHHo. Yaue Habiio-
JaeTcsi COBNafleHHe C TPaHHLAMH TNoJpasfefieHHH MecTHOH crpaTHrpadHuyecKoll MIKaabl
(cepnsiMp, cBHTaMH, TosllaMH H (oOpPMalMSIMH, B TOHHMAaHHH 3alMajHOCHOGHPCKMX Hccieno-
pareseil), \OqHaKoO TaKoe COBNMajeHHE He sABiIseTcs o6A3areabHbIM. B 3aBucuMocTH oT Tex
YCJOBHH, B ‘KOTOPHIX CO3JaeTCsi MeCTHas CcTpaTurpaduyeckas lIKaja, a TaKXe OT TeX
Pa3HOOGpa3HLEIX NPHEMOB, KOTOPble MPHMEHANHCh TNpu ee pa3paboTKe, B3aHMOOTHOLLEHHS
Mexxay ¢opMmaillMsIMH M MOApa3fesNleHHsIMH MeCTHOH cTpaTurpadinueckoll IIKaJbi BecbMa
pasJHYHbl: ualle Bcero (hopMalllsi OXBaThIBAeT HECKOJbKO MNOjApasfefeHdfi Tako#l IIKaJhl,
pexe COBMajaeT C OAHHM H JaXke 4acTbl0 TaKOro MoApasfelieHHsi, a BO MHOFHX CJydyasx
rpanuupl GopMauUil CeKyT TI'paHHUBl CcTpaTHrpadmnyeckux mnoapasiencHuit, Takue B3aHMO-
OTHOLUEHHAA OGBACHSIOTCS TeM, YTO CTpaTHrpadHuyeckne Mojpas/iesleHHsl BHILEIAIOTCH He
TONBKO N0 CMEHAM M K3MeHeHHSM MNapareHe3oB TFOPHLIX TMOPOA, HO H Ha OCHOBaHHM O6HO-
crpaTurpaduuecKux HAHHBIX, MO TNepephLBaM, 3J1eMEHTaM PUTMHYHOCTH U T. L.

Crparurpad Bcerna AOJIKEH CTPEMHTBCSI K BO3MOXHO GoJbluefi H30XPOHHOCTH YCTaHaB-
JNUBaeMbIX MM TDaHHL, 4YTO He HMeeT 3HaYeHHS NpPH ONpefejeHHU rpaHuu dopmauui.

Crtparurpad crpemMurcss pa3paboTaTh NpefelibHO IeTajbHYI0 CTpaTHrpadHyecKkyio 1xa-
Ny, H €ro B MepPBYIO OYepelb HHTEPECYIOT Pas3fHuHsl MeXAY OTIAeNbHBIMH YacTAMM paspesa,
B TO BPeMsi KaK IJIf HCcJeaoBaTess GopMalHf CXOACTBO uacrelf paspesa CTOJb JKe BaXHO,
KaK H HX pas3inuue.

Crparturpad Mo>keT He NpejlyCMAaTPHBaTb MOCJAEAYIOINEH THMHU3AUHWH CBOHX €IMHHI[ BHe
3aBHCHUMOCTH OT MX BO3pacra M MECTOHaXOXAEHHs, 4TO 00s3aTel]bHO AN FeoJiora, H3ydaw-
uiero (GopMauHH.

TakuM of6pa3oM, ¢opMaluu, Kak NpaBHIO, He COBNAJAIOT C MNOAPA3feNeHHsIMH Kak
obuieft, TAK ¥ MeCTHOM cTpaTHrpadHUeCKOM LIKaJMbI,

B COOTBeTCTBHH C H3JIOXEHHbIM Bbillle, TeoJOrHYecKoe Kapmposaune OCHOBaHHOe Ha
NpOBeAEHUN rpanul, ofllefi WAH MecTHOH cTpaTturpadHyeckodl IIKaJbl, He MoxeT OBITh
TO/lMeHeHO KapTHpoBaHmeM dopmauuil. Boigenenue popMaunii Ha ocobbix KapTax Ha OCHO-
paHHM TOJIEBHIX HCCIAENOBAMHI MJIM TeOJOrHYeCKHX KapT fBJseTCs, HECOMHEHHO, BaXHOMH
sapaveft. Heo6xonMmMo pasBepHyTb WIKPOKYl0 paGoTy Nmo paspaloTKe METOJHKH COCTaBJje-
HHSl TAKHX KapT B LEAAX ObicTpeiiilero HCNOJb30BaHKS HX B NPaKTHKe NPOTHO3MPOBAHHA H
MOUCKOB TNOJE3HbIX HOKOMaeMbIX.

HayuHoe m npakTHueckoe 3HaueHHe ¢opmanuir. To obcrostenn-
CTBO, UTO KOHKPeTHble (OPMalMM HOMYCKAIOT ¥X THIH3AUMIO H 4TO OHH, KaK H MX THIbBI,
CBA3aHbl C TeKTOHHYECKHMH CTPYKTypaMH, npuiaaer um OGoJiblloe Hay4yHOe H MNpaxTHYeckoe
3HayeHHe.
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UsyaeHne ¢opManuii packpblBaeT HCTOPUIO DA3BHTHA TEKTOHHYECKHX CTPYKTYp H fe-
3MOXHBIM TeHEeTHYECKYIO kaaccupukanuio noctefHux. Touno TakK ke 3HaYeHHe
naet * Wi TIO3BOJISIET pellaTh PasHble BONPOCH! MNajeoreorpaduu u, BMECTe C TeM, BHISCHATH
OPW‘“mo kiumata, peabeda M T. A. IlosiBrenne M HcyesHoBeHHe (OPMALHOHHBIX THIOB
9501:3‘:‘#“" pacKpbiBaeT HEKOTopble OGlilfe 3aKOHOMEPHOCTH B HCTOPUH 3eMau.
5o 3janne NMapareHeTHYeCKHX CBAA3eH TOPOX, BXOAAWMX B (OpMaLUI0, CMOCOGCTBYeT mpa-
pHALHOMY BbLIETEHHIO M MPOCACKMBAHHIO MOADPA3JENeHHHA MECTHBIX CTDAaTHTPaHUECKHX
cxeM. DTH CBSI3H TO3BOJAIOT 060CHOBAHHee pellaTh BONMPOCHI TEHE3UCA TOPHLIX MOPOA W
APYFUX MHHepalbHbIX 06pa3oBaHuif, ueM B TeX C/ydasX, KOTAa 3TO NPOH3BOIMTCA Ha
OCHOBE H3YUeHHs TODOJ, B3ATHIX BHE 3TEX CBfisefl. )

Tax Kak Bce MOJE3Hble HCKOMaeMble BXOJAT B €OCTaB (opMaumii W 3aHHMAIOT BHYTPH
STHX [E€0/0THUECKHX OGpa30BGHHIH ONpe/lefleHroe IONOKeHHe, TO TPHUCYTCTBHE TOFO MM
pHOrO (POPMAILHMOHHOTO THIA TNO3BOJIAET NpEABHIETh TNOJOKEHHE BO3MOXKHbIX MECTOPOXie-
uufl, 2 AHAJH3 THNOBOTO M KOHKDETHOTO CTPOeHHA (OPMalMil YTOUHSIET 3TO MOJNOMKEHHE.

#CreflyeT BbIACHHTb TaKXKe 3HAYEHHe YYeHHAA O (POPMALMAX AJS WHMKEHEPHBIX M THADPO-

FeoJOrHYeCKHX paboT.
I

CoBepLUIEHHO HHAye H3JOKHIH COAepPMahHe yueHHsi 0 GOPMAUHAX NPeACTaBUTENH KOJ-
JIeKTHBA 3aTaJHOCHOHDCKHX reosoroB (cM. <tp. 144 u ap.).

Jlerko BHAETb, YTO H3JIOXKEHHble HAMH M 3aNaJHOCHGHPCKHMH FeOJIOTaMH MNpencraslie-
HHSL O reoJiorHyecknx (GopMauusixX ABASIOTCH ABYMS BaXKHBIMH, HO CYINECTBEHHO pasJiuy-
HBIMH HamnpaBJeHUSIME TeojlorHyeckoil HaykH. OZHO H3 HHX MOXeT ObITb Ha3BaHO yuyeHHEM
o ¢opmauuax. Ha Coseumannn sto yuenne 6bio oxapakrepusosano B jokiapme H. I1. Xe-
packKoBa, KOTODblil najm ompeleseHHe NOHATHIO «(OPMaUHA», NOAPOGHO pasoGpan He
TOJbKO OCafouHble, HO M Marmaruueckie QopMalUNH, NMONUEPKHYJN CBA3b MOME3HBIX HCKO-
naeMblX C ONpPefe/leHHbIMH COYETAHHSIMH TOPHBIX NOPOJA M OCBETHJ NPAaKTHYECKOE 3HAYeHHe
yueHus o ¢opmanusx,

TpunoxeHHe NONOXKeHHIT yueHHS O (GOPMaLUAX K KOHKPETHOMY TeOJIOTHYECKOMY Mare-
pHany Obi10 mokasano Bb. M. Kensepowm, KoTopblii nogpoGHO paccMOTpes reHeTHYeCKHIl
pan popMauuit 3unaupcKoro CHHKIHHOPHA (IOXHBIH Ypan) M cpPaBHHJA 3TOT pAil C OYeHb
6143KHM K HeMmy psinoM dopmauuit 3amansoro KaBkasa, a Takke ¢ YrJI€HOCHBIMH PSAaMH
dopmauuit (JouiGace, Pyp, Yauura).

CyliecTBeHHREle AOMOJHEHHST K [NOKJIajaM, KacaloMHMCS PacCMaTPUBAaeMOro HarmpasJe-
Husi, 6bian chaenansl B npenusx H. A Illtpedicom (Hucr reca. nayxk AH CCCP) u
I A, CvmupHoBu M (Ypansckuii $unnan AH CCCP), koropsie paso6pansu dopMauuiu
OTAeNLHBIX paiioHos Ypasa. .

YuuThiBasi BaXKHOCTb 3TOTO YUeHHA KaK AN TeODHM, TaK W AJs INPOTHO3a TMOJIe3HbiX
ncKkonaeMblx, CoBeliakue NPH3HAJNO0, YTO €r0 CleAyeT CYHTATh MPABHIBHBIM M PEKOMEHJIO-
BaJNO LHUPOKOE Das3BepTbIBAHHE HAYYHBIX W NPAKTHYECKHX PaBOT, CBA3AHHBIX C HCCAENOBA-
HUeM OTHeNbHbIX THNOB opMaun#t M (POPMaLHOHHBIX PALOB,

Bropoe HampaBJeHHe, XapaKTepPHCTHKa KOToporo Obla JaHa BBHUE, MOXKHO HasBaTb
Tenmepb Yy4eHHeM 06 HCTODHKO-FeOJOTHYeCKOM TOAXORe K pa3paGoTKe MeCTHbIX CTpaTHrpa-
d'uueckux noapasfenenuit. Kak BHAHO H3 TeKcTa pe3CJIOUNH, 3TH TeoJIOTHUYeCKHEe Tesa
(«CBUTBHI») CYIIECTBEHHO OTIH4alOTCs OT «bopmaukit» B noHuMaunu M. A. Ycosa, KoTopbie
BLIAEAAJIUCh Ha OCHOBE HENPABHJBbHBIX HEOKAaTacTpoHUECKHX NpPEeACTaBIeHHIT O MOBCeMecT-
HOM pacnpocTpaHeHHH ¢a3 CKJIAAYATOCTH H TNepepbiBOB, CTTPAHHYHBAIOLIUX OTAeJbHble
cdopmauun.

OcroBaTe/IbHAs KPUTHKA 3THX npeacraBieHunit M. A. Vcosa 6uina pana ma Cosemma-
gun B poknanax . JI. [TocnenoBa, U H 3Boumapera, H. Il. XepackoBa u
IpYrHX WCcChelnoBaTeNiel ¥ pasfensieTcs NOAaBJAIOWIMM OGOJBLIHHCTBOM 3amafHOCHOHPCKUX
reoJIOTOB,

Pewntenbnblil OTXOA OT HENPaBHJILHEIX TeopeTHUecKHX moctpoenuit M. A. VYcoBa oco-
6eHHO OTYETNHBO CKa3ajci B TeX KPHTHYECKHX 3aMeYaHHSX 3aMalXHOCHGHPCKHX reOJOros,
KOTOpPbIMH OHHM BcTpeTwin aokaan P. A. Bopykxaesa. B aTom noknaae yTBep:kaajaoch,
YTO MeX1y BCeMH CBHTaMH, Ha3BaHHbIMHM (opMaluAMH, cTpaTurpadHueckoro ‘paspesa
JNokeMOpuiickuX H KeMOpHickHX oTiomennit CepepHoro Kasaxcrana cyliecTByioT NoBce-
MECTHbIE, PerHoHaljibHble «(basbl CKJIALYaTOCTH» M HeCOTJacHs I,

Kakue Tena usyualincb reosioraMu 3anaanofi Cubupu mon umeneM ¢opMallMK B camoe
nociefiHee BpeMs, MOXHO OblI0 OTYETIHBO VACHUTb MO OOGCTOSAITEJABHBLIM  JOKJTazaMm
M. K. Koposuna, U. H. 3Bouapesa, JI. JI. Xanduna, B. Tl. Kasapunosa, B. B. Jlasposa,
U conepxateibHeiM Bbictynnennsm A, «C. Kanyruna u B. A. Kysnemosa.

CoBelllanHe eHHOAYIIHO NPH3HANO, YTO BbAEJNEHHEe 3THX TeJ, KOTOpble CJeAyeT BNpeib
Has3biBaTh CBHTAMH HWJM KaKHM-HUGydb JPYrHM TEePMHHOM, % TNPaKTHKe TeoJIOTHYeCKOTo

! Moknan P. A. BopykaeBa Gbul MOCTPOEH Ha OGUIHPHOM H MOJHOUEGHHOM HCXOAHOM
MaTepHaJje, MOJYYEHHOM OOJIbUIMM KOJIEKTHBOM Tleo/IorOB, PaGoTaBLIMM PAfL JeT NOL ero
pykosoactsoM, K cokanenuio, P. A, Bopykaes Ha KOH(epeHUHH OTCYTCTBOBAJ, YTO He AaJjio
BO3MOXKHOCTH pa3BepHYTb NPEHUS IO TEOPETHYECKHM YCTaHOBKAM €ro IOKJaja.
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KapTHPOBAaHHS SBASETCS HacyliHefulefi 3agaueffl NPH TNPOBEAEHHH TeOJIOTO-C’HEMOYHBIX M
TIOMCKOBEIX paGoT M JOKHG GbTb BHeApEHQ, B mMpakTHKy. CielyeT B AasbHeillieM pa3BH-
BaTb 3TO HampaBjeHHe H BHPAGOTaTh ANA OTAENbHBIX MOApasfefeHH MeCTHOM cTpaTHIpa-
¢druecKoll wKadpl OGLUIENDHHATYIO TePMUHOJOTHIO, .

Bonbwinm mocTHxeHHeM KOH(EPEHIHH MOXKHO CYMTATh TO, 4TO 06a HanpaBJeHHs reo-
JIOTHYEeCKHUX HCCJeNOBaHHMA, nocie GOpbObl MHEHHH, MOJYYHNH BCECTOPOHHEe OCBELIEHHe H
OblTM €AMHOAYLIHO NPH3HAHBI LEHHHIMM BCEMHM YYacCTHHKaMH KoHepeHumH,

111

Ha CoBemann OT HMeHH TaIIKeHTCKMX reojoros sBuictynun B, HU. Tonos. Ou
OTCTaHBaJ MPEeACTABNEHHS, COTJIACHO KOTOPHIM TepMHHY «(opMauus» NPHAAETC CamMoe
uiHpokoe sHaueuue, [lo Muenmio B, U, INonoBa, caMOCTOATENBHBIMH (GOPDMALHAMH ABJIA-
I0TCA H COYEeTAHHA TOPHHX NODPOJ, BEIEJAIOMHECH B KayecTBe CTpaTHrpadHuecKux moppas-
HeleBHH (CepuM, TOJILM, CBHTH, TIAYKH, MHOTOCJIOH, CJIOM), H DHTMHYHO TOCTPOEHHHle Ce-
PHH, M TeTpPOreHeTHYeCKHe M [MapareHeTHYeCKHe COYeTaHHSI MOPOJA, Bblie/sBLIHeCH
@, 10, Jlepuncon-Jleccunrom, n aunaibHble THIB OTIOXKEHHI.

He tpyano Bupmers, aro mpensnoxenHoe B. M. IlonosbiM Tperbe Eanpapienwe B yde-
HHH O (opMauuAX NMpeTeHHyeT Ha LIHPOTY MOCTAHOBKH BOMPOCA M Ha TOJHHIA BCeoGbeMo-
WA OXBAT BCeX POJOB H BHAOB CYLIECTBYIOUIMX B MPHUPOJE TeOJIOTHYECKHX 0OpasoBaHufl.
KoHeuHO, Bce reoJiarHuecKHe O6Gpa30BaHMsA B3aUMHO CBSI3aHBl W H3Y4YeHHE KaX{AOTO M3 HHX
He MOXKeT NMPOH3BOAUTBCA 0e3 yueTa W aHajusa 5THX cBssefl. Ho orcioma ewe me cieayer,
Y10 MOGoe reojoruueckoe o6pa3oBaHHe ClefyeT HasbiBaTh opMamueil. Bor mouemy takoe
NOHUMaHHe Y4YeHHS O ¢opMaluusAX, Ha Hall B3rASA, ABASAETCA OWMGOUHHIM H HenpHeMIe-
MHM. B camoM mene, mo B. M. Ilonoy, dopManmusmMu B paBHOR Mepe sIBJISIOTCH M OTHENb-
Hble CJIOH TOPHBIX TOPOA, H CTpaTHrpaduueckHe rOPU3OHTHI, H TOMILH, M CBHTH, H dalumu,
d dopmalun B HawmeM HusjoxeHHH. Ho Takoe cBepXIIMDOKOe NMOHHMaHHe COZEPXKAHUSA Tep-
MHHA «(dopMauusa», ¢ ORHON CTOPOHLI, BHOCHT NYTAaHHIY B TEPMHHOJOrHIO, a, C APYrofi,—
3agayy yueHHa O ¢opMalMAX B H3BeCTHOH Mepe NOAMEHsieT 3ajayaMH crpaTturpadusd H
3ajlauaMH yueHHs O (hamusaxX, KOTOpble HAaBHO YKe BBIIEJHJIHCh B CaMOCTOATENbHbIE HHC"
LMIAHHEL TEOJOTHYeCKMX 3HaHHfi € UeTKO OuepueHHLIMH CBOHMH KpPYraMi TOAJEXaIux
pellennio BompocoB. Takoe moHMMaEHMe TepMHHa HeHaGerxkHo 6yJeT YBOMHTb HCCJeZOBaTeNs
HacToAuHx ¢GopMaluii B CTOPDOHY OT PpelUeHMs HACYIIHBIX TEOPETHYECKHX M NPaKTHUECKHX
3aflay 3ToN HOBOM, elle TOJNBKO CKJIaAbBamouleficsd, HO OuUeHb BaXHOH reoJorHuecKofl xuc-
wumanHel, M He cayuafino HanpaBienue, n3noxenHoe B. U, IlomoBeiM, He moayunigo Ha
CoBelmaHHKl CKOJbKO-HUGYAb 3aMmeTHOll mommep:kKH. OHO, €CIH TaK MOXHO CKa3aTb, OCTa-
Jqock BHe cthepnl reHepaabHofi GopbObl MHeHHfl. MBI cuHTaeM, 4TO HENNAOXHMM, XOTS H BBHI3HI-
BalOLIUM 3aMeuaHHus onpeaeneHueM Qopmauun, sBasercss onpejenenne, nanHoe B. U. ITo-
NOBHIM COBCEM HeNaBHO, Ha APYrom cosemannd— COBeIlaHWH 1O OCAAOYHHIM TOPOAAM,—
onpefieNieHHe, OT KOTOPOTO OH TaK CKOPO MOYEMY-TO OTKA3amCs.

TIpoBenennoe I'opHO-reosOrHUECKMM HHCTHTYTOM 3anafHocuGHpckoro duauana Akage-
mud Hayk CCCP CoBemanune no reosoruyeckiM ¢GopManyaM HMeTo BecbMa GoJblioe
3Hayenve. Ha neM ynanoch Iath Gojlee YeTKYI0 XapaKTePHCTHKY HOBBHIM TNPOTPECCHBHBIM
HATIpaBJIEHUSAM TeO0JIOTHUECKOi HayKH, OLEHHTb MX HpakTHyeckoe 3HadeHHe. OcobeHHO IleH-
HHIM CJeyeT CUHTaThb TO OGCTOATeNbCTBO, 4TOo B COBEUIAHHH MOIVIM TPHHATL Y4acTHe
MHOTOYHCJIEHHEIE Ie0JIOTH MPOW3BOACTBEHHHIX OpraHH3aumi.

Her coMHenHs, 4TO STOT ONBIT OPTAHM3ALMH HAyYHHIX COBemlaHnfi, B NPHCHHKEHHH
K TNpPOM3BOACTBY, GYyZeT HCNOJb30BaH APYTHMH (HAHAJAMH M aKaJeMHUSIMH COIO3HBIX pec-
ny6auK.

H. 1. Xepackos, 5. M. Keazep, H. A. Wrpeilc



fEPBOE BCECOIO3HOE NETPOTPA®HYECKOE COBELIAHHE MO NMPOBJIEME
"«<3AKOHOMEPHOCTH PA3BUTHS MATMATH3MA B CBAI3H
C NOJIE3HBIMH HCKONAEMbBIMH»

C 3 no 10 anpens 1953 r. B Mockse cocrosuioch coBellanue no npo€reMe «3aKoHO-
MepHOCTH PasBHTHSI MarMaTisMa B CBSI3H C NOJIE3HBIMH HCKOMAEMBIMH».

Jra mpobrema HMeeT GONbIIOE HAyuHOe # NpPAKTHUeCKOe 3HaueHHe B CBeTe DPelleHHs
3aja4, fOCTABJEHHEBIX AHDEKTHBaMH XIX c¢wespa KIICC mo IMatomy nsTHAeTHeMY IUIaHy
passHTHA HAPOLHOrO XO3AHCTBA CCCP, mosToMy IUMPOKHME KPYTH Te0l0rop 3((peKTHBHO

uuuatusy OtaeneHus reosoro-reorpaduueckux Hayk AH CCCP u Hucru-

noAnepKanin HH !
TyTa TeOJOTHYECKHX HayK AH CCCP mno coswBy CoBelianus H NpHHAJAH B e€ro paGore

aKTHRHOE Y4acTHe. .
G80 mpencTaBUTENeH PasHHIX HAYYHO-MCCIENOBATENLCKHX H TIPOH3BONCTBEHHBIX YUpeX-
gemuit — aKaieMHii Hayk COH03HuX pecny6ank u dumuaros AH CCCP, mmcrutyros Aka-
memun Hayk CCCP, HayyHO-HCCIEN0BATENLCKUX HHCTHTYTOB [IPOMBILIIEHHOCTH, BBICLINX
yueGHbIX 3aBeleHuii TeONIOTHUECKOH CIOUHANBHOCTH H [IPOH3BOACTBEHHBIX opraHH3amnHi
3aWHTEPECOBAHHBIX ~MHHHCTEPCTB M BeJOMCTB M3 31 ropoja — ABAANHCE AKTHBHBIMH

YUaCTHHKAMH Coseulanus,

Ha Cosemnanny ObIH 3aciyllaHel ¥ OGCYXKIeHbl MHONOUUCJEHHbIE MOKJAanbl PasHO-

CcTOpOHHe OTpaXkailive ero npobieMaTnKy.

Mporpamma CoBelllaHHs B SHAUNTEJNbHOR Mepe HCUEDNEIBAETCA TNDPHBOAHMBIM HHXe
fiepeuHeM JNOKJIAJ0B: ‘
1. . C. BeasgukxuH. 3agaya ¥ NpeiMeT COBelllaHHS,

2. K H. IMMadpenroanu Cocronnue mnerporpadmuueckoii usyuenwocts CCCP u 3a-

naud merporpaduH B cBere TpeGOBaHHA TIeoVIOTHYECKOH CIYMKGHI

3. T. 1. Apanacboen, O mpolseMe TpaHATOB # HEKOTODPBHIX OCOGEHHOCTAX MX MeTanl-

JIOTEHHH,

4, A TI. Jle6eneB. 32KOHOMEDHOCTH PasBHTHA OCHOBHOA M yJabTpaocHOBHOH dopMa-

nuit Ha npumepe CCCP,

5. 0. A. Bopo6bena, lllenounwie dopmaunun CCCP,

6. M, B. bopoanaeBcKkas. I'eonorusa, merporeHe3nc M OTHOLIEHHe K IHIpOTEpPMalib-
HOMY OPYAEHEHHIO MaJblX HHTPY3HA NO3ZHHX 3TaNoOB DPa3BHTHA TEKTOHO-MarMartHue-
CKOTO 1IHKNA,

7.B. C. Konree-IABopuuxos, ¢ HU Bonbdcon IIpobaeMs MarmaTHuecKOH
nerporpadun 8 cBsi3H ¢ «HOPMHPOBAHHEM TI'HIPOTEPMAJBHBIX MeCTOPOCKIeHUI,

8. . C. Kopxunckuil IIpo6nembl merporpaduu MarMaTHUYeCKHX MOPOJ, CBS3aHHLIE
CO CKBO3bMATMATHYECKHMH PAaCTBODAMM M TpaHHTH3auued,

9 H M. Yecmenckuii, O rumorese rpaHHTH3allNH,

10, H. Il. Cemenenko. O6 ncrouduxke Meramopduama,

11.T7. M, 3apungse. O OpOHCXOMKAEHHH KAaBKA3CKHX TPaHHTOHZOB H HX PYIOHOCHOCTH,

12. 11, H, KponoTkuH CospeMeHHble reopH3HYeCKHe NaHHbIE O CTPOEHHH 3eMJH H
MpoGaeMbl TIPOMCXOXKIEHUS $a3anbTOBOA H TPAHUTHOH Marmbl,

13. 10. A, Kysuenos. IIpoucxoxaeHHe MarMaTHYeCKHX MOPOM.

14. E. A. KysHew o8, PeakunoHHbli OPUHLUHN H €ro 3HaueHHe AJNq o6pasoBaHUA HEKO-
TOPHIX TOPHBIX MOPOL,

15. H. . Co6ones, <Passl CcepneHTHHH3AUUN YAbTPaGa3uTOB, KaK OCHOBHOH ¢akTop
B (OPMHUPOBAHMH HEMETAJIMUSCKHX TIOVIE3HRIX HCKOMNAEMbIX, TeHETHYECKM CBI3aHHBIX
C CepPneHTHHHTAMH.

16, M. BuHorpaackas  JyHuUT-nerMaTHTH yJIBLTPAOCHOBHOR dopManun

Ha Ypaae,

17. B. A, Hukoaaes. PaBHoBecHbe MpPOUSCCH # BapHAHTHOCTD 3aKPHITHIX H OTKPHITHIX
CHCTEM.

18. U. A, OctpoBckuil., ODKCNepHMeHTAJbHbe€ HCCISIOBAHUS CHAMKATHRIX CHCTEM
C JIeTYy4HMH.

19. T. JI. ITocnenoB. O sBieHMAX 3aMellleHHs NPpH pasBurud nopop 3ddysusHOro
o6iuka M GopMax CBSI3H HEKOTOPHIX METacOMaTHYECKHX DPYAHHRIX MeCTOPOKIeHMHA 3a-
namgaofi CHGHDH C DYZOHOCHBIMH MarMaTHUeCKHMH KOMILIEKCaMH,

20. M. A, Kamka#f, MarMatuieckie mpoleccel M Metajjorenus Mamoro Kaekasa,

2. H. T. CynosuxoB. K Bonpocy © BOGMOMHON CBA3M THAPOTEPMAJNBHOTO OpYleHe-
HHA ¢ I'paHuTH3aLHei,

Pan noknancs, mocTaBneHHEIX Ha oBcyxiaenne CoBemaHnusi, GBI OMyGJHKOBaH B XKYp-

Hane «Hssectus Axamemun Hayk CCCP, ¢epus reomormueckas», Ne 1, 1953 r.!

Huxe myGnukyercss Peruenwe, npussatoe ydactHukaM# <CoBELaHHA ‘B pe3yJbTaTe

OOCYXIeHHA NePeUHCIeHHbX Bbillle AOKJIANOB,

! B cratsio [. C, Benssuknna u I, [, AdanacbeBa «K uroram [lepsoro cosemanns mo
Marmatnueckoit merporpadun B Axagemuu Hayk CCCP» (cM, «Hasectus AH CCCP, ce-
pus reosorudeckas», Ne 3, 1953) Bkpanach omeuatrka. Haneuarano: «(Ne 1, 1952)», cie-
Ayer uHtath: «{Ne 1, 1953)»,
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PEHIEHHWE TMEPBOT'O BCECOIO3HOI'O METPOIPAGHUECKOTO COBEIIAHUS
11O ITPOBJIEME «3AKOHOMEPHOCTH PA3BUTUSI MATMATH3MA B CBSI3U
C TNOJIE3HbIMH HCKOITAEMbIMH» ! ’

I. Brenenue

B oruernom pmoknage XIX cpespy mapmim o paGore Llentpansioro Komurera BKII(6)
I'. M. MasteHKOB, XapakTepusys BaXKHellllne 3ajayil NapTHH B 0GNACTH BHYTpPeHHe#l NoJiH-
THKH, yKasal Ha HeoG6XOQUMOCTb «P23BHBATh jaJblliie NEPeNOBYIO -COBETCKYIO HayKy ¢ 3a-
Jlayeil 3aHsATbL TepBOe MecTo B MHPOBOH Hayke. HampaBiasiThb YCH/HS 'yueHBIX Ha Gonee
GLICTpOe pellleHWe HayYHBIX MPOGJEeM HCHONb30BAHHS TPOMAAHBIX NPHPOAHLIX pecypcos
Halfed CTpaHbl, YKpemATh TBOpYECKCe COAPYIKECTBO HAaykM € NMPOM3BOACTBOM, MMes B BALY,
4TO 9TO COAPYXkKecTBO O0OralllaeT HayKy OIBITOM HPAKTHKH, 4 NIPAKTHUECKHM pPaGOTHHKAM
fioMoraer OLICTpee pellaTb CTOMIIHe Hepel HUMH 3axayu», (I, M, Maaenkos, Oruer-
Hul goknan XIX.cvesny BKII(6), ctp. 78). '

Hcropuueckue pemwrennst XIX cwesna KIICC o nasnbuefieM passBuTHH paGoT MO yMHO-
KEHHI0 GOoraTcTB Halllefl CTpaHbl IJIfi YAOBJNETBCDEHHS] PACTYIUHX MOTPeGHOCTEN HapOAHOro
X03AHCTBa B ChIPheBbLIX M TOIUIHBHBIX pecypcax, AJsl BLISICHEHHS 3aIacoB MOJE3HBIX HCKO-
NaeMblX, W B NePBYIO OY€pe/b LBETHbIX H DEAKHX METAJJIOB, aNOMHHHEBOTO ChIPbS, BbLIBH-
raiT nepel reojloraMy, B TOM 4HCAe H MetporpacdaMi, Halllell cTpaHbl 3aJauH:

a) TMoJHee MCMOJL30BATH HAYYHBIE CHJBI JJI1 Pa3paGOTKH KPYIHBIX TeOPeTHYeCKHX
npo6jieM, HMEIOLWHX Ba)KHOE HADOAHOXO3ANCTBEHHOE 3HAYEHHE;

6) o6GecneyHTb UIHPOKOE IPAKTHUECKOE NPUMEHEHHE HayYHEIX OTKPLITHH, KpeNmuTb CBA3b
HayKH C TNPOH3BOACTBOM.

IMerporpaduueckoe coBeulaHue craBuio mNepen coGoM LEb: PYKOBOACTBYSICh CTaJHH-
CKHM TOJIOXEHHEM O TOM, UYTO HHMKaKas Hayka He MOXET pa3BHBAThCA H MpeycreBaTh
6e3 6opbGel MHeHuil, Ge3 CBOGOAbI KPHTHKH, OGCYAHTH OCHOBHLIE MPOGJEeMbl COBpeMeHHO
fnerporpadul, HMeIlHe BAaXKHOe 3HAauUeHHe /s NOHMMAHMA METAJJIOTeHHH TOTO WU HHOro
perHoHa, IJisi BBIIBJIEHHS OLUEHOMHBIX H TOHCKOBBIX KDHTEpHEB, AJSi YCTAHOBJEHHS MpH3HA-
KOB CBSI3H MeCTOPOXJEHHH INOJe3HbIX MCKOMaeMblX ¢ MarMaTHYeCKHMH OO6pa30BaHHSIMH.

II. CoBpemMeriHOe cCOCTOsIHHE MPpO6GreMb «3aKOHOMEPHOCTH
Pa3BHTHA MATrMaTH3Ma B CBfAI3H C HOJE3HBIMH HCKOMAaeMBl MH»

Tpymet A. TI. Kapnunckoro, E. C. ®enoposa, ®. 10. Jlepuncou-Jleccunra, . C. Be-
aankuga, A, H. 3aBapumkoro, M. A. YcoBa, A. A. IonkaHoBa M APYruX OTEYECTBEHHBIX
BHHEAIHX Tnerporpados oGoraTHIM HayKy BakHeHIINMH HCCNeJOBaHHAMM B objacti
TeopeTHueckoil merporpaHH, KOTOPHE Pa3BHBAJNHCh B TeCHOM CBA3H C NMOUCKAMH M C H3Y-
YeHHeM MECTOPOXKAEHHH MOJIE3HbIX HCKOMaeMbIX.

Yuenne o MmarmaTHueckHx GODMaNMAX, KiacCHbHUKAUHs, HOMEHKJIATypa H3BEPMKEHHbLIX
TIOPOA, TEOPETHYECKHE H SKCMEePHMEHTaJbHble HCCAENOBAaHHA NPoGieM NeTporeHesuca, pe-
3yJbTaTbl MOHOrpaduyeckux uccaenoBaHuil BaxHeHwHx obnacreit CCCP (Ypana, Kas-
Ka3a M APYrux),— BCe 3TH HOOCTHIXKEHHS OTEeYeCTBEHHBIX NEeTPorpadoB BXOASAT HEOT'bEMJe-
MOl YacThio B 30J10TOH (POHA NOCTHMCHHII MHpPOBOH neTporpaduu.

IMerporpadus, kak reojornyecKkas Hayka O TFOPHBIX NMOPGAAX, TeCHO CB3aHA C MHHe-
pajorueil, ¢ yYeHMeM O TMOJNIe3HBIX MCKONMAeMLIX, TeOXHMHell, TeKTOHWKON, reodusmxoli u
JPYTHMH TeOJIOTUMEeCKHMH IHCUMIUIHHAMH. YCrelllHoe DasBHTHE 3THX HAayK O BeuiecTse
3eMJH BO MHOTOM 3aBHCHT OT TeCHOH HX YBA3KH Mexay coGoit. CoBpeMeHHas meTporpa-
¢Hst npH HM3YYEHHH TOPHBIX NMOpON, TPeGYyeT TECHOTO COYETAHHSI LIHPOKOrO TIeoJOrHYecKOro
H (H3HKO-XHMHUYECKOTO MOAXOAA.

INpaBu/ibHOE HampaBlieHHe T[eoJIOr0-pa3BeloYHbIX M MOYCKOBHIX Dabor, obecneunBaio-
WHX OLICTPBI POCT MHHEPaJbHO-ChIPbeBOil 6a3bl, TpeGyeT OTYETIHBOTO MOHHUMAHHA 3aKo-
soMepHocTell GOPMHPOBAHHS M pa3MelLIeHHs] MeCTOPOXIEHHH MOJEe3HbIX. HCKONaeMblX.

B coBerckoe BpeMst, MO CpPaBHEHHIO C [NOPEBOJIOLMOHHBIM MePHOZOM, nerporpadHue-
CKHe HCCIeOBAHUA MOJYYHIH OYeHb IUHPGKOe pa3BHTHE, OCOGEHHO B TOCJIeNHee AeCATH-
jgetne. CoBeTcKHMH mnetporpadaMH BHIIBHHYTHI BaKHble TNPOGJIeMB!, CBS3aHHbE C 3ampo-:
caMH COLMANHCTHYECKOTO HAPOAHOTO XO3fHCTBA, paspellieHHE KOTOPBIX CMOCOGCTBYeT pas-
pa6GoTke Teopuu nerporpaduu.

H3yyeHue MarmMaTHYecKHX TFOPHBEIX MOPOX HMeeT He TOJBKO TeopeTHYeCcKoe, HO M GoJib-
mI0e MPaKTHYEeCKoe 3HaueHHe. MHorHe BaxKHefillMe BHABI MHHEPAJLHOTO CHIPbSl CBA3AHBI C
HU3BepKEHHBIMH MOPORAMH, H OIlEHKA MEepPCHeKTHB NPOMBIIIIEHHOTO DAa3BUTHA OTAENbHBIX
PYAHBIX PalOHOB M MECTODOXKZEHHH HEBO3MOXKHA 0e3 pellleHHs TEOPETHYECKHX H OOUIHX
reHEeTHYECKHX BOTpPOCOB INHPOKOTO reosiorHueckoro 3Hauenus, Ilostromy mnpobiaema «3axo-
HOMEPHOCTH Da3BHTHS MarMaTH3Ma B CBSI3H C TNOJe3HbIMH HCKOMAaeMbiMH», paspabaThiBae-
masi akagemusmn Hayk H ¢uinanamu AH CCCP u BbuasHHyTas OprkOMHTETOM Ha oO0cy-
shieHHe [leTporpaduueckoro cosellaHust, HMeeT GoJbllIoe TeOpeTHYeCKoe M HapORHOXC3sH-
CTBEHHO® 3HaueHHe.

B HacTosimiee BpeMst GOJLLIHHCTBO COBETCKHX TNeTporpagoB MPH3HAIOT H Pa3BHBAIOT
fpeicTaBJeHHe O TOM, YTO PasHOOGPa3He H3BepXeHHBIX T'OPHBIX NMOPOA 0653aHO Pa3BHTHIO
MAarMaTHYECKON AEATeJBHOCTH M B3aHMONeACTBHIO MarMbl C BMEIUAIOLIMMH MOPOAAMH.

! Vreepxkpeno petnenueM ITpesunnyma Axkanemun Hayk CCCP 17 wmions 1953 r.
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B oTHOWeHME H3yueHMs TPaHMTOMAOB psiaa paiioHoB CCCP mmeoTcs ciefyiomue gxo-
CTHXKeHUs:

1) Buiasnens! oiHe 3aKOHOMEPHOCTH B MOCJAENOBATENLHOCTH (DOPMHPOBAHHS TPAHHTOH-
JOB B CBSI3H C reocNOro-CTPYKTYPHBIM Da3BHTHEM psifa eOCHHKIHHaJbHbX paiionos CCCP.

2) IlpoBeneHsl MccleXOBaHHS MO BHISIBJICHHIO SHAUEHHS NJIS TeTPOFEHe3NUCa W CBA3AH-
HOTO C HHMM pyAoo6pasoBaHHA TaKHX (AKTOPOB, KAk (alMalbHOCT MAarMaTHYECKHX Tes
H poJib BMeLIawowlell Cpeasl.

3) HsyuenHa B HEKOTOPHIX pafioHaX TNOC/IENOBATENBHOCTh (DOPMHPOBAHHS HHTPY3HA H
roJIO}KEeHHe B CXeMe HX PasBHTHSl MKHJbHBIX CePUAl M DYAOHOCHBIX MNOCJAeMarMaTHYeCKHX
06pa3oBaHuii, a TaKiKe PasMElleHHe MUJbHLIX NOPOA H TOCAEMarMaTHYeCKHX MecTOpoKie-
HHIl B TIPOCTpaHCTBE.

4) CoBercKMMH TreoJIOTAMH TNOCTaBJeHa H YCMElIHO pa3paGaThiBaeTcss npo6ieMa Ma-
JIBIX HHTPY3HA H CBSI3aHHOTO C HHMM ODYICHeHHs, HMeloIlasds BaXKHOe TeGPeTHUECKoe W
NpaKTHYECKOe 3HaUeHHe,

5) [lposenenb HCCAENOBAHHA MO BbLISBJEHHIO IeOJOro-NETPOrpaguIEcKHX ONEeHOTHEIX
TMOHCKOBO-Pa3BefIOUHLIX KDHTEPHEB, BKIIOYAIOUIHX BELIECTBEHHBI COCTaB HHTPY3HH, HX reo-
XHMHUECKHE OCOGEHHOCTH, XapaKTepHble 4YepThl JKHJBHBIX CcepHil, BO3pPacT, OKOJOpPYAHbIE
H3MEHEHHS M Jpyroe. _

Hmerorcsi u3BecTHBle yCMeXH H B OGJNACTH H3YYEHHST OCHOBHBLIX M VJLTPAOCHOBHBIX MO-
pon Corosa. 3HauHTeNbHO H3ydeHbl 3TH NOpoAb B paiioHax Ypana, Kaekasa, Kasaxcrama
H Ykpaunbol. Hauato niaHoMepHoe M3yueHHe psija yKasaHHbIX ¢opMauuii B palioHax 3a-
nagnoit u Bocrounofi Cubupmn. YcTaHOBJNEHbl HEKOTOpPblE 3aKOHOMEPHOCTH CBSi3H TpOSIBJe-
HHA OCHOBHOH H YJbTPAOCHOBHOMW MarMbl C PErHOHAJIbHBIMH TEOTEeKTOHHYECKHMH CTPYKTY-
pamd, Ha npumepe dopmauufi Ypana u 3anagHoit Cubupn. ViMmeioTcsi mocTHkeHHS B
paspaboTke NpoOJeMbl I'€HE3HCA OCHOBHBIX H YJIbTPAOCHOBHbIX NOPOX B TNpPHUMEHEHHH K
OTACJbHLIM HHTDY3HAIM H KOMIIeKcaM Ypata, Koibckoro moisyocrpoBa n Cubupu, B 4a-
CTHOCTH B OTHOLIGHHH Da3BHTHS KOHUENUMH O KPHCTANAM3AUMOHHOH auddepeHuHaUUd NO
OTHOIIEHHIO K OTAeNBHBIM MacCHBaM. BbIABHTalOTCA HAeM O TeHeTHUYECKOH CaMOCTOATeNb-
HOCTH BaXXHeAUIMX THIOB OCHOBHBIX M YJIbTDPAOCHOBHHIX dopMauuit U crenuduUYHOCTH CcBof-
CTBEHHON HM METaJIOreHHH. YCneluHo pa3paGoTaHbl HEKOTOpbie BONPOCH DPamHOHANbHOR
KNTacCHPHKAUMH M HOMEHKIATYDH STHX nOpoA. JOCTHCHYTHl YCNEeXH B~ NO3HAHHH TeHETH-
YeCKOH CBS3H DAZa IOJE3HBIX HCKOTAaeMBIX € TPOH3BOAHBIMH OCHOBHOH M YJBTPaOCHOBHOR
Marmbl, Npexae Bcero MO PSAY METANJIOHOCHHIX HHTPY3HH Ypana, COAEPKALIHX XPOM,
TUIaTHHY, KeJNe3o, Melb H JPYyrue MeTaJbl, a TAKXKe MO HHKEJeHOCHBIM MaJbiM HHTPY3HAM.

B mopesomounonnufi nepuon’s CCCP 6o H3BeCTHH eAHHHYHBlE MHTDY3HH LleJoq-
HBIX NMOPOX. 3a COBETCKOe BpeMs BHABJeHH Aunraficko-TypkectaHckn#i u 3alGaiikaabckuit
nosica pasBHTHA IIENOYHBIX NMOPOJ H. OTKPHITH HOBble HHTPY3uH Ha Ypanie, B KasaxcraHe
u apyrux pafioHax Coserckoro Coiosa. M3yuaioTcsi BellleCTBeHHBI COCTAaR IIEJOYHBIX KOM-
TJIeKCOB, YCJOBHS HX pPa3MellleHHs B TeOTeKTOHHYECKMX CTPYKTypax H OCOGeHHOCTH MNpo-
SBJICHUST LISJNIOYHOTO MarMaTH3Ma BO BpeMeHH. BhIsfiBJeHB! XapaKTepHble NPHPOAHbIE acco-
LUHMAUUH LIEJOYHbIX [OPOJ C IPAHUTAMH H C YJIbTPAOCHOBHEIMH MOPOAAMH H CYUIECTBYIOLIHE
MEXIY HUMH TeHeTHUYecKHe CBfi3H, a TAKXKe XapaKTepHble OCOGEHHOCTH HX MeTaJlIOTeHHH.

III, HegocTaTku merporpadHuecKHX HCCHIeAOBaHUK
no npo6areme

Hapsagy ¢ ykasanHeiMH mocTHXKeHHAMH, CoBelllaHHe CYIHTaeT HeoGXOHHMBIM OTMETHTb,
uTo rnerTporpadMuecKHe HCCJAEIOBAHUS IO paccMaTpuBaeMofi mpoGieMe Bce ellle OTCTAaIOT
OT '3aMPOCOB HApPOAHOTO Xo3sficTBa.,

CoBeulaHne KOHCTATHPYET SIBHYIO HEIOCTATOUYHOCTb HaywWHO-HCCJIeNOoBaTeJbCKHX paGoT
N0 M3YYEHMIO CBSI3H MarMaTH3Ma C TOJIe3HBIMH MCKONaeMbiMH, a TaKXe Mo BbipafoTke
nerporpaduyecKuXx TMOHCKOBBIX H OLEHOUHBIX KpDHTEpPHEB, H INpPH3LIBaeT BCEX YYACTHHKOB
CoBemanus NPHHATL pPELIHTENbHBIE MepHl K JHMKBHAALUMH 3TOro orcTaBanus. CoBelllaHue
BHIPaXKaeT YBEPEHHOCThb, YTO COBETCKHe NeTporpadbl MPHJIOKAT BCe YCHJIHS [Jsi CO3MaHHA
NepefioBolt COBETCKON TEOPHH NeTPOoreHesHca, HeoGXOAMMOH IJf Pa3BHTHA TEOPETHYECKUX
OCHOB YUEHHSI 0 {IOJIE3HbIX HCKOMAeMBbIX, a TaKXKe [JIs 1LENeyCTPeMJIeHHEIX [OMCKOB # pas-
BelKH (IOJIE3HBIX HCKOTaeMbIX,

JleTajsbHble TEOJOrO-CTPYKTYDHHIE HCCIEZOBaHHS, MO3BOJSIOIIHE BOCCO3AaTh floCieno-
BaTeJIbHOE ‘PA3BHTHE BCEX ISTANOB MarMaTHYeCKOH M- MOCTMarMaTHYeCKOH HEATeJbHOCTH H
COTMpPOBOMKAaEMble BHIICHEHHEM TeOXHMHUYECKHX OCOGeHHOCTeA HHTPY3uH, (OPMHDYIOMHUXCH
B Pa3sjiHYHBIX HACTAX NOABHXKHLIX 30H M MAAaT(OpPM, MO CyIlecTby TOJbKO HaunxaloTcs, He-
CMOTPA HA OUYEBHIHYI0 HeOGXOAUMOCTb Pa3BHTHS pPaGoT MO H3YUeHHIO BCeX merporpadu-
decKHX ¢opmauufi B CBA3H C HX POJbIO B 06pa3sOBaHMH psAa MOJE3HEIX MCKOMAeMBIX,
CHCTEMaTHUeCKoe H3yueHHe YCJIOBHA (OPMHMPOBAaHHS HMHTPY3UBHLHIX KOMIUIEKCOB, KOMarma-
THYHOCTH NMODOJ, Pa3BMBAETCS HEIOCTATOYHO H HEPABHOMEDHO, B OCOGEHHOCTH B BOCTOYHMHIX
paiionax Coiosa, NpHUYEM HENOCTAaTOYHO MPOBOAATCH CreLHaJbHbie TeMaTHYeCKHe Merporpa-
¢HUeCKHe HCCIeROBaAHHSA.

Henocratouno HCHOMB3YIOTCH INpPH pellleHHH NeTporpadpuyeckux 3ajgau COBpPEMEHHLIe
JOCTHXXEHHSI CONpeeNbHEIX HayK: TeoXilMHH, reopHSUKH M APYTHX.

CrenleHb HM3ydeHHOCTH (U3UYECKHX CBOHCTB MarmartHueckux mopoa CCCP H 3akoHO-
MepHOCTe#t MX H3MEHEHHs B SABHCHMOCTH OT PA3JIHUHBIX TeoJIOro-TeTporpaduyeckux dax-
TODOB B HACTOfIIEe BPEMsi He YIOBJIETBOPSIET BO3POCIIHM TPEGOBAHHAM HM reopH3HKH, HH
reHeTHdecKolt nerporpaduu, YTO B 3HAYMTEJbHOH Mepe TOPMOBUT d(p¢deKTHBHOE HCNOJb-
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soBaHHe MeTOLOB passenogHOfi TeOQH3HKM TPH NOHCKAX M Pa3BeAKe DYAHEIX MeCTOPOXIe-
© cBs3aHHBIX C MarvMaTHUeCKHMH TNOPONaMH.
HHH»B cpoeit paGote nerporpadbl HELOCTATOMHO YBSI3aHBI C TEKTOHHCTAMH, TEOXHMHKaMH
s CreunajnCTaMu B 06acTil PyAHBIX MecTopoxaeHHH U4 ocobGeHHO ¢ reodusukamu. Ilpu
poACHEHHH XapakrTepa CBAseil MeXIy THAPOTEPMANBHLIMH DYRHBIMH MECTODOXICHHAMH H
(r3pepIKEHHBIMH TOPOJaMH CNIEUHAMHCTEl MO DYAHLIM MeCTOPOXACHHAM OGLIYHO CTABAT 3TOT
polpoc JHUIb B obumeft ¢opmMe H He yriyOjsAioTCA B KOHKPETHOe H3ydyeHHe MarMaTH3Ma.
ITerporpasl Majo YAESIOT BHHMAHHA BONPOCAM W3YUeHHS TeOJOTMH M CTPYKTYPH HHTDY-
auBHBIX OGPasOBaHMM M HCTQPHH MX DasBUTHA B CBA3R C (OPMHPOBAHMEM M:%c’(‘opo)K}leHHﬁ
qofesHbIX HCkomaeMeix. ‘CoBelllaHHe OTMEUaeT HeNOCTATOYHOCTb OGOGIIEHHA TIpoMaiHOTO
meTporpadHUecKoro MaTepHajia M KOHCTATHDYET, KaK Cephe3Hbifi HeIOCTaTOK, NpekpallleHue
cocTaBleHns C€BOJOK mo netporpadun Cotosa,

HezocTaTouHO pa3pabaThiBalOTCSl H OCBEIMAIOTCA B TMeyaTH BOmpocH ofuiefi TeopHH
rerporpadMy Ha OCHOBE KAK DErHOHAMLHBIX, TAK M SKCMEPHMEHTANBHBIX HCCAeNOBaHHHL

MaJsio BHHMaHHsI YyAeasieTcd nerporpadaMH: a) HM3YUeHHIO NMaJCOBYJIKAHH3MA H HeOBYJ-
KaHW3MA H BBISICHEHHIO MDHYHH Da3jHYHON MOCJENOBaTeNHHOCTH 0OpasoBaHus 3¢ dbysuBOB
pasHoro BO3DacTa, a TaKXKe MeTaJJIOTeHHH, cBa3aHHOA ¢ 3(¢ysHBHBIMH NpolLleccaMH,
5) M3YUEHHIO COOTHOLIEHHH HHTPY3HBOB H 3(()y3HBOB A/ Pa3NHYHBIX TEOCTPYKTYPHEIX
obnacrefl B ¢BA3H ¢ ofulefi nmpoGremMofi MarMooGpa3oBaHHMA,

CoBepIIeHHO HeJOCTATOYHO H3yYeHHe MeTacOMaTHYeCKHX NpeoGpa3oBaHHA, Boi3biBae-
MBIX BHeIpeHHeM Ppa3JIHYHBIX YJEHOB TOIO HJIH HMHOTO MarMaTHYeCKOro KOMMJeKca M TNpel-
ILeCTBYIOIIETO OTJIOXEHHIO CBSI3aHHCTO C HHMH DYAHOIG BEIECTBA, a TaKxXe H3YUeHHIO
‘MeTaMOpGHUECKHX M MeTacOMaTHYeCKHX SBJICHHMH, COMPOBOXKAAIOUIMX DPyAooGpasoBaHHe,
KaK ‘BaXKHEHIUHX TIOHCKOBLIX KPUTEpHEB.

Bomnpocel KOHTaKTHOrO MeTaMopdH3Mma, NpOHecCH THOPHAN3MA, ACCUMWIANLMM H Mar-
MaTHYeCKOTO 3aMelLIeHHs s BBIACHEHHS POJH BMellalouleff cpefibl, KaK BO3MOXKHOIO J0-
TIONHHTENIbHOTO HCTOTHHKA PYRHOTO MaTepHana, pa3pabaThiBaioTCs TaKXe HEeJOCTaTOYHO.

DKCHepHMeHTa/bHble HCCACKOBAaHHS TO BHIACHEHHIO MeXaHH3Ma OTHASJNEHHS DPYXHOTO
‘BElleCTBA OT MAarMaTHYECKOro HCTOYHHKA B MarMaTHYeCKyl0 H NOCTMarMaTHYeCKyil cra-
MHH, HECMOTDA Ha HCKJIIOYHTENbHO BaXKHOE MX 3HaYeHWe, NMPOBOAATCH B OUeHb HEOOOMBIIOM
maciutabe,

Bonpoc 0 mNpoHCXOXAEHHH TPAHHTOB, TECHO CBs3aHHBIA ¢ obmefi npoGieMoft meTpo-
reHesnca M ¢ oOmlenyaHerapHofi runoresoii o muddepeHumaunu BeulecTBa 3eMJH, Haxo-
OHTCA ellle HA MpeABapHTeNbHOM CTagHH paspemieHHd. DTo 06YCJIOBJIEHO HENOJHOTOR Treo-
Jioro-nerporpadHyeckux Hccle/lOBaHM, HeMOCTATOUHBIM 3HAaHHEM HCTOPHH T'eOJIOTHYECKOTO
PasBHTHS OTAEJNbHBIX o6jacTeif, HeZOCTATOYHOCTBIO 3KCHEPHMEHTAJbHOH pPaGOTH H ITOKa
HEJOCTAaTOUHBIMH (aKTaMH, JaBaeMLIMH TeOdH3IHIeCKHMH HaGJIOICHUIMH.

HepmocraTouHoe BHHMaHHE YAENSeTC H3YUEHHIO DPAas3JHYHBIX MKHJBHBIX TIOPOX H TaK
Ha3blBaeMBIX <«MAJBIX HHTPY3HH», C TOYKH 3DEHHS KOHKPeTH3allHd CaMOro TIOHATHS <«Ma-
Jible HHTPY3HH» H YTOUHEHHS HX METAJIOTeHHYecKoro 3HaueHns. Mimeer Mecro eile wemocra-
TOUHAasi pa3paboTKa TeMaTHYeCKHX BOMPOCOB TeHe3HCa OCHOBHBIX' M YJbTPAOCHOBHEIX TOPOS,
B TOM 9YuCJie BONMpOcoB AHddepeHIHAlHH MarmMbl B NPHMEHEHHHM HX K KOHKPETHBIM MacCH-
eaM H xoMmmiekcaM. KpafiHe HelOCTaTOUHO KPHTHUECKOE OCBellleHHe DAa KOHHenuui sa-
pybexnbix merporpaoB B yKasaHHbIX npoGremax. Hemocrarouwo paspa6orana mpoGiaema
CepNeHTHHHU3ALNH, ;

CucreMaTHYeCKOe H3yUeHHe IIEJOYHLIX MOPOR OCYILECTBIAETCS KpafiHe HepaBHOMEPHO.
HEJOCTATOYHO KOMIUIEKCHO M B HEOJHHAKOBOM CTeMeHH ANA OTHENbHBIX paloHOB, ocobeH-
Ho ana Asmarckoft wactH CCCP, Orcyrersyior o6o6iaompe paGoThl MO IMENOYHHIM TIOPO-
IaM OTHeNBHBIX paiioHOB., Maso yaenasiercss BHHMaHHSL TIPHPOJie M BPeMeHd BO3HHKHOBEHHSA
KOHI@HTPHYECKH-30HANBHEIX CTPYKTYP W MEPBHYHOMY pacCJOCHHIO INeJIOUHBIX HHTPY3HH,
XOTHl 3TH CTPYKTYPHBIE 3JieMeHTH Ha OTHEeJBbHBIX MeCTOPOXKAEHHSX HIrPaloT POJNb BaXKHBIX
¢akTopos pymoo6GpazoBanus. He yaenserca HyXHOro BHHMaHHsI NpobjieMe reHesnca Lie-
JouyHbix mopoA. Her pa6oT mo KpHTHKe CYIREeCTBYIOLIHX 3apyGeKHEIX TeOpHH, KacaloUIMXCS
reHesnca IuenoyHnx nopon. HeGnaronmosyuHo H noJoxeHWwe ¢. pa3paGoOTKOH BONPOCOB
MeTaNJNIOTeHHH MIeJOUYHHX TNOPON.

Jo cux mop orcyrcTByeT Heo6XommMas yBfiska paGoT mo npobieMme «3aKOHOMEPHOCTH
pPa3sBHTHS MarMaTH3Ma B CBSI3H C MOJE3HBIMH HCKOTIaeMLIMA» MeXAY PpecnyGIHKaHCKHMH
aKaJeMHAMH HAayK M Hay4YHO-HCCJEIOBATEJLCKHMH HHCTHTYTAMH pPasiHYHBEIX BegoMcTs. He-
7OCTaTO4HO elle pa3BepHyTa CeTh MeTPOorpadHyecKHX siUeeK Ha MecTax (HeKoTopble GHIM-
enst AH CCCP, reosorHuyeckre ynpaBieHHs H TpecThl MHHHCTepcTB). COBeplIeHHO Heno-
TYCTHMBIM OBIJIO IO CHX NOp NOJOXeHue NerporpadHn B cucremMe 6. MuHncrepcrsa reo-
JIOTHH, TZe BO MHOTHX ciydasix nerporpadudeckne padoTHl (haKTHYECKH He NMpPOH3BOIHJIHCH
d cobpaHHBIe MaTepHajsl He 0GpaGaThiBaJHCh.

OueHb KPYNMHEIMA HeJOCTaTKaMu B neTporpaduu sBISAIOTCS HEYROBJETBOPHTEIBHOCTD
8 palle ClydaeB TePMHHOJIOTHH M CHCTEMaTHKH TODHR(X MOPOA.

[lerporpadsl HeJOCTATOYHO IIHPOKO NPHMEHAIOT H DPa3pabaTbiBalOT HORefiliMe MeTOAH
7aGOpaTOPHLIX M TOJIEBBIX HCCJIeIOBaHHI,

HepmocratoyHa cBs3b paGOTHUKOB HAYKH C TPOH3BOACTBOM. IIpakTHueckne paGOTHHKH
t1aGo TpPHUBIEKAIOTCA K HAaYYHO-UCCIEAOBaTeNbCKMM paGoraM. 3HauMTesNbHAas vacTb (aKTH-
4eCKOr0 MAaTepHala, HAXONSIIErocsi B Teosoro-pasBeflOYHBIX OPTaHU3alMAX pa3HYHBIX MH-
HUCTEPCTB, He NOZBEPraeTcs NOJDKHOMY H3YUEHHIO H He HCIOJNb3yeTcs mMpH paspaborke
TEOPETHYECKHX BONPOCOB,
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5) Copeuiarie IDOCHT MunucrepctBo MaummHoctpoenus CCCP cospath B K6pa'r!{a}71umﬁ
cpoK THMOBYIO annaparypy ans ilo%éppaTOpHOI‘o H3y‘le'l-{18ﬂ0 Orbpoue/ccoa MHHepasoo6pa3oBaHUs
P lpesenax Temmepatypsl Ao 1 H RaBjieHus 1o KB/CM, NpEIyCMOTPEB aBTOMa-
THUECKYIO DEryIHPOBKY H.3amHCh NapaMerpoB, a TaKxe HaJafUTb CepHiiHbIA BHIMYCK amia-
Typbl ISl TEPMUYECKOTO aHaJu3a. .

pa 6) CoBellaHHe NPOCHT MHUHIICTEPCTBO  XHMHUECKOR IPOMBINIJIEHHOCTH OPraHH30BaTh
cepHiiHoe NPOH3BOACTBO HMMEDCHOHHBEIX HAa6OpOB A/ OINpefesieHust MOKasaTeNlell mpesoM-
yegHs H YISTBHOTO Beca KaK DSIOBLIX, TaK M BHICOKONPENOMISIONIHX (o n=205), u
[IpOBOAHTE MOHCKH HOBBIX BHICOKOTDEJIOMIISIONIMX TAKENbIX KHAKOCTEH.

7) CoBellaHHe OTMedYaeT MaJLIH THPaX «HzBecrufi AH CCCP, cepusi reosoruueckass
i «3anicoK BcecolosHOrO MMHEDAJOrHYeCKOre OGWIECTBAa» M HX PelKYl0 NepHOIUYHOCTS,
a TaKiKe claGoe NpHBIEYCHHE K YYacTHIO B STHX XKypHajax nepudepUiHEIX paGOTHHKOB H
paoTHHKOB NIPOMBILIJIEHHOCTH.

8) CoseliaHne CYHTaeT HeoGxoauMbiM mpocuTh Ilpesunuym Akamemun Hayk CCCP u
Orge/icHHe TeoNoro-TeorpapuIeckux Hayk AH CCCP ofs3ath yupexupeHua OtaeneHus
BKIIOYHTb B OGIIErOCYJapCTBeHHb NaaH paboThl OTAENbHBIX YUPEXACHHA CoCTaBleHHe
CNpaBoyHHKa PYKOBOACTBA N0 NMeTPOrpadHH.

Bmecre ¢ Tem CoBellaHHe CUHTaeT HEOOXOAUMBIM CKOpefilee H3/aHHE MNOATOTOBJIEH-
Horo Bo BcecotosHoM reosorudeckom uHctuTyre (BCETEM) reonoruueckoro ciosaps,
a Takxe JHONoNHeHHe H NepepaGorTky «lIlerporpaduueckoro ciaoaps» ¢. 0. JleBuncon-
Jleccunra.

9) OrMeyast pe3koe He6GNaronojyude B IOATOTOBKE cneunanucwn-ne'rporﬂatbos, KakK
o KOJHYECTBY, TaK H To KauectBy, CoBemiaHHe obpaiiaer BHHMaune MHHHCTepcTBa KyJb-
Typbl Ha HEOOXOAMMOCTb 3HAYHTENBHOTO PacCUIMPEHHsi NPOorpaMmbl Mo ofmeil K crneuuatnb-
goil netporpaduu 3 MOCKOBCKOM reoJiOro-pa3BeflouHOM HHCTHTYTE, Ha reoJIoro-pasBefouHbIX
¢akyabTeTax BHICUIMX TeXHHYECKHX Y4eOHbIX 3aBefleHMil H Ha ¢(akyJIbLTETaX TeoNIOrHYECKOol
crnennajbHocTH YHHBepcHreroB, Hapsiny ¢ stum CoBelllaHHe CUMTaeT HeOOXONMMLIM NOBHI-
preHde (PU3HKO-XMMHYECKOTO H TeOXHMHUeckoro o6pa3oBaHHSl CTYIEHTOB-NeTporpados.

CoBelllaHHe CYHTaeT TaKXKe HeoOGXOAIMBIM YiydllleHHe TOATOTOBKH BbICOKOKBAJHQHIH-
POBaHHbIX CIEUHANHCTOB N0 TNeTPOrpadHu KPHCTAJIHYECKHX MNOPOJ uepe3 acOHUPaHTYpy H
JOKTOPaHTYPY.

MHHHCTEPCTBO KYJABTYPHI, MO MHEHHIO YYacTHHKOB COBEIIAHHS, JHOJIKHO NPHHATH pellH-
TeJIbHBIE MEphl K CO3JaHHIO HOBBIX BY30BCKHX KypCOB nerporpacdiuu, NOpPy4yHB B NJaHOBOM
nopsiike HamHucaHHe TaKHX paGoT BeLyLIMM KOJNJIEKTHBAM Npenonasatejefi-nerporpacdos.
ITpu 3TOM ClenyeT NMpPeRyCMOTPeTb CO3laHue KYypcoB B IUlaHe PaboT 3THX Kadelp 3a cuer
ofbuleil Memaroruyeckoil HarpyskH.,

* *
*

Vyactuuke [lepBOro BCecOIO3HOTO NeTpOrpadHyecKoro COBelllaHHs CYHTAOT, UTO
HECMOTPsi Ha HMEBILIHe MeCTO HeKoTopble HefocTaTKH, CoBelllaHHe -[OCTHIVIO CBOeH INeJH,
OHO Gyner crnocoGCTBOBATh AanbHefillleMy pas3BHTHIO neTporpaduueckoffl HayKH M TPaKTHKH.
CoBeliaHue BLIpasHlO JKeJaHHe co3BaTb npu OTAeNeHHH Treosoro-reorpaduyeckKHXx Hayk
AH CCCP uepes 3-4 roga Bropoe nerporpaduueckoe coBelllaHRe,

‘Bmecre ¢ TeM CoBelllaHHe TPHBETCTBYET IIPAKTHKY JbBOBCKHX M 328KaBKa3CKHX OpraHu-
3alMil MO CO3bIBY PErHOHAJBHBIX T'e0JIOTO-MeTporpadHuecKHX COBellaHHN, COMPOBOXKIAI0-
ILMXCS JKCKYPCHSMH B PasHBIX YacCTAX Halluefl cTpaHbl.

CoBemanune npocur Ilpesuagnym AH CCCP u Otaenenne reoJoro-reorpaduuecknx Hayk
ony6auKoBaTh B NeyaTH MaTepHaiesl CoBelllaHHss H B BO3MOXKHO KpaTdafliHi CPOK XoBe-
CTH O CBENEHHS 3aMHTEPECOBaHHLIX OpraHuzauui pewreHne CoBelIaHHA.

CoBelllanne  BbIpa)KaeT YBePEHHOCTb, YTO COBETCKHe meTporpadnl, YMNOPHO H3yuast
reHHanbHple TPyAbl Mapkca — dHreabca — JlennHa — CrasnuHa, NPHMEHSS] MapKCHCTCKO-
JIEHHHCKYIO METOZOJIOrHIO B CBOefl TBOpYecKofl HayyHOfl paGoTe, Kpensi COADYKECTBO HayKA
€ NPOHM3BOJCTBOM, Pa3BHBAasi KPHUTHKY M CaMOKPHTHKY, AOOBbIOTCA TOro, 4Yro metporpaduue-
CKHe HCCIeNOBaHHsl GYAYT MMeTh ellle Gojiee BaXKHOe 3HAUEHHE B PACLIHPEHHH MHHepaJjbHO-
cuippeBoit 6asbl Coperckoro Colwosa, a coBerckas nerporpadusi, B COOTBETCTBHH C HCTOPH-
yeckuMu peitieHusiMu XIX cvesga KIICC, safiMeT mepBoe MeCTO B MHDOBOH Hayke,



