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H3BECTHUA AKAIEMHH HAVYK CCCP

CEPHA TEOJNOTNUYECKASA
1952, e 5

AJEKCAHIP HUKOJIAEBMY 3ABAPHLKHEA

Tpymno ocosHath, YTO TaK BHe3aNHO MoOIJIa NOracHYTb XH3Ub KpYNHe#-
1Iero YYEHOro, JKH3Hb, HallOJIHEHHad HEYTOMUMBIM TBOpYeckHM TpyaoM. Eme
TaK HelaBHO, B TeUeHHe HIOHA M HwosdA, Ajekcannp Hukonaeeuy, B pacupere
JKUIHEHHBIX CHJI, NpoAeJial GONbIIOH MyTh NO YPany TPOTSIKEHHOCTBIO OKOJO
2,5 ThHIC. KM C TeM, U4TOGbl OKa3aTh Ha MeCTaX Hay4yHylO NOMOlIb, B KOTOPOii
TaK HYXXJAJHChb TIPOH3BOACTBEHHEIE NpemnpusaTus. ¥ KTo Mor moavMartb, 4To
9Ta INoesjKka MOTJla KOHUHTbCA JJIS Hero pokoBhIM obGpasom. [lo Bo3Bpaute-
HHH ¢ Ypana Aunexcanap Huxonaeswu Tskeno saGosena H 23 uionia 3 4 yaca
IHA, Ha 69-M roxy JKH3HH, NepecTano OMTBCA CepAlle TAJAHTJIHBOTO Y4eHOTO
H 3aMeyaTeJIbHOTO 4YesioBeKa. Teso ero moxopoHHJau B Mockse na Hosoge-
ENYbEM KJIambuie.

Anexcannp Huxonaesnu pomuaca B r. Yide 14 mapra 1884 r. Cpennee
o6pasoBaHue TMOJNYYHJ B Y¢duMckoil rimHasuu. B 1909 r. ycneiwsHo oKOHUHJ
IMerep6yprekuil (upiHe JIGHHHTPAACKHiA) TOPHEI HHCTHTYT, IHJIVUME 3BaHHE
TOPHOPO HHXXEHEpAa C 3aHeCEHHEM €ro HMEHH Ha 30J0Tyl0 nocKy. ITo okonua-
HHM HHCTHTYTa OH OBbL1 CCTaBJIeH TaM acCHCTEHTOM H BeJyl 3aHATHS Ha Ka-
tdenpe pyannx mecropoxkaeHud (y K. WM. bBormanoBuua) u mnerporpadui
(y E. C. ®emopoBa).

Haunnas c 1911 r., oH Npou3BOAHI HCCHeNOBAaHHUS Ha rope Maruntho#t
Ha Ypasne, rae npoBoaua pasBenouHele pabotel. C 1913 r. mocne us6paunus
aabloHKT-reosioroM Teosornyeckoro komurera Aaexkcanap Hukouiaesiuu mpo-
JoJKaj paGorsl no oflleil reojornueckofi creMke B page pajionoB IOxuoro
Ypana, onHoBpeMeHHO H3yyasa MECTOPOXKAEHHS 30J10Ta, MelH, PeAKHX MeTaJ-
JIOB H HPYTHX NOJIE3HBIX HCKONAeMBbIX.

ITocne Benukoit OxTa6pbckofl CORMANHCTHYECKOH DPEBOJIIONHH Hauaacd
pacuEeT ero HayuHOH XeATeabHOCTH. OH 3akaHuyKHBaeT 06PAGOTKY OSLIMDHBIX
MaTepHaJoB, COGPaHHBIX TIpH H3YYeHHH TODHI MaruurtHoft, 1 odopmaser ee
B BHAE GOMbINOH TpexTOMHo#i MpHorpaduu (1922—1927 rr.). Aty paGory
B 1921 r. Anekcanap HukoviaeBuY 3aIUTHI B KauecTBe JHCCEPTAlUH M GbLi
u36paH npodeccopom JIeHHHPPaACKONO POPHOTO MHCTHTYTA. C 3TOro MOMEHTa
OH TEeCHO CBSI3bIBAeTCSl C MPOMBIILIEHHOCTHIO W Pa3BHBaeT WIHPOKHE reoJlOTH-
yecKHe MCCJeAOoBaHHsA, IMIaBHBIM o6pd3oM Ha Ypase, mpuBJeKass K HUM GoJb-
WCH KOMJIEKTHB CTYAEHUYECTBA H MOJIOABIX CNEUHaJHCTOB, OKOHUMBIUIHX BY3HI.
Tax GblJIM HAayaThl MHOTOJIETHHE CHCTEMAaTHYeCKHe NeTaJbHble HCCIeRo3adHud
B 3JIaTOYCTOBCKOM TODHOM OKpyre H, B YacTHOCTH, B paiioHe Mnbmenckoro
MuHepasoTHYecKoro 3anoBegnnka uMend B. W. Jleunna, sroro 3ameuarenb-
HOro BO MHOTHX OTHOUIEHHAX yrojika Ypana. C 1922 r. c oauoii rpynmoii
YUYEHHKOB OH NPOBOAUT LETAaJIbHble HCCIENOBAHHS KOPEHHBIX MeCTOPOXKAeHW
IJIaTHHBI, C APYro#l rpymmoé yyeHukoB uccienyer Bakasnbckue u Komaposo-
3urasuHcKHe XKeJe30pYAHbe MeCTOPOXKAEHUs, 3aTeM CaTKHHCKOE MeCTOpOXK-
JeHHe MarHesHTa, MecTopoxIenus Muaccko-Kapabanickoro pafioHa u Apy-
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¢3yuaTb HOBeHUIHe BYJKaHHYecKHe oOpasoBauisi B ApMeHuu (syakan I'ou-
rar n apyrue). ITocne cmeptn akan. ®. 10. Jleenncon-Jleccuura Anekcawunup
Hukonaesuu Kax HayuyHblll pPyKOBOXUTeNb BOSINIaBHI KaMuarckyio Byakauo-
aoruyeckyio cranmuio AH CCCP. B 1940 r. on coBepiumia GoublIyio SKcIe-
JAHMUHIO §a Ypaa no peBH3UH OCHOBHBIX BOTIPOCOB I'eOJIONHH COBMECTHO € Ipef-
CTaBHTENIIMH psifla YPaNbCKHX H LEHTPAJBHBIX HaYYHO-HCCJICAOBATEJILCKHX
yupexaeHnnii. OpraHH30BaHHOe UM OOCyXJeHHe CIODHBIX BONPOCOB Ha MecTe
C YYeTOM KOHKpETHONO ()aKTHUeCKONO MaTepHaja TIDUBEJO X HCKMIOUHTEJNbHO
6J1arOTBOpPHBIM pesyJbTaTaM. DTHM IMyTeM Obll BCKPHIT PAA OWIMGOYHEIX NO-
JIOWEHNH, ony6GJMKOBAHHEIX B JHTEepaType, Io BOApocaM 00 0COBeHHOCTHAX
CTPOSHHSI H ICOJIOTHUSCKOH HCTOPHH YpaJna.

Bo Bpems Benukoit OreuecTBeHHO! BoiiHb AsekcaHap HukosmaeBnu kak
PEBHOCTHEIAl MaTpHOT ¢Boell Ponunbl ¢ MepBuIX ke HHeH BepOJOMHOTNO Hana-
AeHUA Ha Haly CTpaHy THTJIEpOBCKON ['epMaHHH TPHHAJN 3SHEPruUYHOE Yda-
CTHE B IIepecTpoiike Ha HYXJAbl OGOPOHBI T'eOJIOTHYeCKHX paboT, NMpOBOAMB-
nixcss no guuup Axanemun Hayk na Ypane. Kpome TOro, o pykoBOAHA
pAZOM BaXHellllMX paGOT NPOMBINLIEHHHIX OpPraHM3amuil 1O BBIABJAEHHIO
OTPATErHYECKOTO Chipbf ¥ MeTaJllIoB O0OPOHHOrO 3HaueHus. Doablune uccie-
ROBaHHf GBUIH HM IPOBENEHBI TaKXKe IO MECTOPDOXKIECHHSIM MEIH.

Bepuysince B MockBy, A. H. 3aBapuukuii BO30GHOBHJI CBOH INpEXHHE
HCCHIeIOBaHHSA, 0c0G0e BHUMaHHe YIEJNHB BONPOCAM NETPOXHMHM U BYJKaHO-
sorun. B 1944 r. on opranusoBas u Boariasua Byjaxanosoruyeckylo JaGopa-
Topuio npu OrneyeHnu reoJoro-reorpaduueckux Hayk AH CCCP. B 1946 r.
OH COBEPLIHJ GOJbLIYI0 SKCIEAUIHI0 Ha KaMuaTKy ¢ ueiblo H3yueHus BY.I-
KaHoB ¢ caMmoJyera. OXHOBPeMEHHO OH MNPONOVIXKAeT CHCTeMaTHuecKue HccJe-
ROBaHHSI YETBEPTHUHBIX BYJKAHAYECKUX OGPa3sOBAHUA Ha TeppuTopHH Apwme-
Hud. Pacuupsis 3agaud BYJKaHOJIOTHH, OH HaMeuaeT HOBble NYTH CBOHMX HC-
CcJlefOBaHHA, YBS3bIBafg HX C BONPOCAMH TEKTOHHKH H IBHXKEHHAMH 3eMHOH
KOphl. B CBfI3H © 3THM €N0 HMHTEPecOBajJiX M BONPOCH CTPOSHHS 3eMJH.
C 1945 r. on Hayan BecTw chelHajbHble paGoThl no MereopHTHke. Cocros
samecTHTesleM npeacenatens Komurera mo Mereopuram, Anekcanap Huko-
Jaesuy coBmectHo ¢ JI. I'. Kpama mpomenan Gospityio paGory Ho meTadb-
HOMY HM3YUYEHHIO CTPOEHHSI M COCTaBa KaK JKeJIe3HbIX, TaK H KaMeHHbIX MeTeo-
puToB H3 obwnpHolt kovuiekuun Axanemun Hayk CCCP.

IMpononxkas HayuHO-HCCIENOBaTeIbcKHe paboTHl KaK MO TeMaM BYJKa-
HOJIOTHYECKO# J1a6opaTOpHH, TAK H 10 NETPOJIOTHH H BOHpocaM pynoo6paso-
Bauus, A. H. 3aBapuuxuit 10 KOHIA CBOeHl XXW3HH TIOAAEPIKHBAN TeCHbIE
OTHOLIEHHAS] ¢ MHOTOUHCJEHHBIMH NPOH3BOACTBCHHEIMH NpPENNPHATHAMH HallueH
CTpaHHL.

Takum 06pa3oM, ero HayuHnle HHTEPECHl JI€XaJaH .He TOJbKO B 00MacTH
nerporpadun, PpU3HKO-XHMHYECKOH NeTporpadHn ¢ yUeHHA o DPYLHBIX MeCTo-
POXIEHHAX, HO H TAaKHX AHCIMILUIHH, KaK NMETPOXHMHs, BYJKAHOJODHS Y Me-
TEOPHTHKA. DTH €ro HHTepechl GbUIH JajeKo He ciayuia#HbIMH. OHH BO3HUMKJIH
B CTPOrOil JIOTWYECKO#l IOCJIeNOBATEILHOCTH ¥ B3aHMOCBSI3H, TIO Mepe TOro
KaK ero IIyGOKHil KPHTHYECKHH yM OXBaThiBal Bce Oonee M GoJiee ILMpOKHe
BOTIPOCH, CTPEMSICh NMOAOHTH K pelleHHI0 TpyAHeHumx npobjeM obuiefl reo-
Jorud. B mocsienHee BpeMsi OH HaMeuaJsl TeCHee CBS3aTh CBOH HCCJENOBaHHSA
C COBPeMeHHBIMH NMpoGJeMaMH reodH3HKH, 6e3 yero Hepo3MOXHO Guno 0Gof-
THCb TIPH pellieHHH HEKOTOPHIX BONMPOCOB OOILIEeH reoJOTHH, HO, K TIYGOKOMY
COXKaJIeHHIO, HeOXHAaHHAsl CMepPTh He TO3BOJHJA PasBHTbL HCCAENORAHHA B
3TOM HalpaBJeHHH.

[MpuBenennnlli BHILE KpaTKufi oOUHA ©0030pD Hay4yHOH JeATENLHOCTH
A. H. 3aBapuukoro nokashniBaeT, HaCKOJbKO INIONOTBOPHBIH TBOPUYECKnH UYTh
OH TIPOILIeJ 3a CBOW KuSHb. JIopa)kaeT ero HCK/HOUHTENbHOE TPYIONIOOHe.
Uncao ONHHX TONIbKO ONyOJHKOBaHHBEIX paGor mocturaer 225, cpefH KOTOPBIX
HeMaJio KPYMHBIX KJacCHYECKHX MOHOTpaduil, MMelomHuxX GoJblloe HayYHOe M
NpakTHUECKOe 3HAYEHHE.

Muoro cun Anekcanzp HukonaeBHu oTRan H mnejparoruueckoii paGorte.
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Oxono 20 et oH cocrosin npodeccopoM JIeHHHIPaACKOro rOpHOrG UHCTHTYTA,
YHT4si KypPCHl TeTporpaduH H IETPONIOFHH, a OLHO BPeMs M KypC PYAHBIX
Mecropoxaeuuii. [lo mepeeane B MockBy Kypc nerporpaduu oH YHTan Takke
B MOCKOBCKOM Ie0noro-pa3BeloyHoM HHCTHTYTe MM. C. Opmkonukumse
CO3H@HHBIA HM_KyPC BYJNKAaHONOTHH — B MOCKOBCKOM TOCYAApPCTBEHHOM YHU-
Bepcutere MM. M. B. Jlomonocosa. MM HanucaH psax y4eGHUKOB u pyKo-
BOJACTB, OTPa3HBLINX Te HaNpPaBJeHHs, KOTOPbie OH PasBHBAJ B TeUEHHe CBoell
MHOTOJIETHEH HayYHOH HNesiTeJIbHOCTH. B TIOCTIefHHe IOAml OH TPVAHJICA Hal
OKOHYaHHEM HOBOTO Kypca merporpaduu.

B pesynbrarte cBoelt HayyHOM M NeJaroruyeckoll aeatenbHocTH Asekcalgp
Hukonaebuu Bocnurad GoJblIoH KOJJIEKTHB NeTporpadoB H HocsefRoBaTeICH
MECTOPOXKIeHHH TIOJIe3HbIX HCKONaeMhbX, PaboTalollNX B CaMbIX DasJHUHBIX
HayYHO-HCCJIeJOBATeIbCKHX M NPOH3BOJCTBEHHBIX OpraHusauusix. Eciau monbi-
TaTbCAd NOABECTH HTOTH HAaYYHO-NEJArOrHYecKofl NesTeNIbHOCTH M HayUHOMY
tBopuecTBy A. H. 3aBapuiikoro, To HyXHO TIPH3HATh, YTO B OOLiel CJOXKHO-
CTH OH OKa3aJl OrPOMHOE BJIHSHHE He TOJBKO Ha HampaBlieHHe ICOMOTHYSCKHX
HCC/IEAOBAHMIl B Halllell CTPaHe, HO M Ha PaspaGOTKy MHOI'MX TEOPETHUYECKHX
npoGyeM B oOJacTH reosoruueckux Hayk. Mmsa Anexcangpa Hukonaesuya
Kax Kpynheiillero astropurera B 00JacTH nerporpaduy H yueHUS © PYIHBIX
MEeCTODOXKICHHSX 3aCHYXCHHO MOJb3yeTcs WIHPOKOH NONYJSIPHOCTBIO CpPeRi
reoJJOTHYeCKHX H DPOPHBIX KPYroB Hallleil CTpaHBI.

Hixpokass HayyHo-oOulecTBeHHas HearesbHocTs A. H. 3aBapuuxoro BbI-
paxajach B yYacTHH ero B paGoTax HayuHbiX 0OLUECTB, CBE3NOB M KoOH(pe-
peHI U, HAa KOTOPHIX OH BBICTYIIaJ C MHODOYHCJIEHHBIMH JOKNAJaMH M €000-
weHuaMH. OH coctosii uneHom OOLIeCTBa MO PacHPOCTPAHEHHIO MOJHTHYE-
CKHX H HayyHbIX 3HaHHH, Bcecoro3Horo MuHepasorsyeckoro obuiectsa (mpe-
3UIEHT H TipefcefaTesib MockoBcKono otnenenusn), PefopoBCKOro mxcmw%,
BeecoltosHoro reorpaguueckoro ofmecTsa, YpaibCKOro IeoJIOrHYecKoro of-
wecTBa, MockoBckoro ofl1ecTBa eCTECTBOHCIBITATE e (Npencenareiib CeKIHH
MuHepajorun), OGILecTBa eCTeCTBOHUCHBITaTelell TIDH JIeHHHIPaACKOM VHH-
BeDCHTETE U T. I.

CoBeTcKkoe NMPABHTENBCTBO BhICOKO OLEHHJIO ero 3acayru nepen Poaunoii:
oH 6bL1 HarpaieH AByMs opAeHamu JleHuHa, eMy ABaM/Bl Oblia MPHCY K-
netia CrajimHCKasi MpeMHA:

Anekcannp HukonaeBnu ocraBu HaM He3aGbiBaeMblii 06pas y4eHoro,
OTAaBaBLIETO CBOW CHJBI ChyxXeHHI0O PomyiHe # coBeTckoil Hayke, rayfoke
NPUHIHTIHAABHONO, CTPOTOTO KaK K CBOeH HayyHOH INPOMYKIUH, TAK ‘U KeHC-
CJIeIOBAHHAM TeX, KOMY [IPHXOAHAOCH ¢ HUM paGorarb. Bmecre ¢ TeM, MH
MOTEPSVIA YeNIOBeKAa BLICOKHX AYIUEBHBIX KauecTB, YyTKOMO H OT3BIBUKBOTO
TOBapuulla ¥ Apyra.

To rpomazHOe Hay4yHOe HAcCJeACTBO, KOTOpOe OH HaM OCTaBMJI, MOCJYKHT
OCHOBOH IJISl YMHONKEHHs HaJibHeHIUHX yclexoB H noGen Ha ¢pouTe comer-
CKOl NeOJIOTHYECKOH HayKH.

A. Berexruw
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A. CC THH3BEPT

3HAYEHHE NETPOTPA®HYECKHUX PABOT &. 0. IEBHHCOH-
JIECCHHTA OJil PYCCKOH U MUPOBOM HAYKH'!

Pycckas HayKa MOXeT FOPAHTBCS PAJOM BBILAIOLIUXCSH YUEHBIX-TEOJIOTOB,
#MeHa KOTODLIX HMEKT MHPOBYIO ciaBy. JlocTaTouHo Ha3BaTe TAKHX KOPH-
deep Haykh, kak M. B. JIoMOHOCOB, B CBOYMX reo/IOTHYECKHX NMPeNCTaBJCHHAX
onepeNHBIIHA Ha MHOTHe JeCATKH JieT cBoMx coBpemenHukoB. H. H. Kokiua-
poB, B. M. Cesepruii, E. C. ®enopoB, NokoiHbi mnpesugeHT Axagemuu
Hayk A. II. Kapnuuckuit, , ®. H. UYepuwmmes, B. B. Hdokyuaen
A. A. Huocrpanues, H. U. Angpycos, A. TI. [IlapioB, Hble 31pas-
CTBYIOIIMI crapeiilinHa coBeTcKux reosiorop B. A. O6pyues, M. B. Myiuke-
Tob, A. JI. Apxanreasckuii, M. A. Ycos, A. A. Bopucsix, B. 1. Bepuanckui,
A. E. ®epcman, C. C. CMHPHOB M MHOTHe JpPYTHe.

K stoft 6aecTauiefi miesfe ¢ MOJHBIM NPABOM NPHHAAJMEKUT U aKaAEMHK
®, 10. JleBuncon-Jleccunr (1861—1939 rr.).

®. 10. JleBuHCOH-JIecCHHT ABAN cOGOH MPHMEpP HCKIIOUUTENBHOH MHOrO-
rPAHHOCTH H SHLIUKJIONECANYHOCTH B OGJIACTH reosorHyeckux maucuumianH. Ero
TPpYIObl 3aTPArHBalOT KpHCTaJAnorpadHio ¥ MHHEPAJIOrHIO, BYJKAHOJOTHIO H
-061yI0 Te0JIOTHIO, CTPAaTHIrpadHI0 U NMajeOHTONOTHIO, MOYBOBEAEHHE H yUEHHE
.0 MOJIe3HBIX HcKonmaeMbix, OJHAKO OCHOBHOe BHHMAaHHE OH COCPENOTOYHJ Ha
nerporpadpun. Cpenu nerporpaduueckux tpynos Ppanuma IOapeBHua MH
BCTpeyaeM BHJalOlHecs PerHoHaJbHBlE HCCJENOBAaHHA, MOCBALIeHHEIe Kape-
aun, Ypany, Cubupn u ocobenHo muoro — Kaskasy ¥ 3akaBkasbio.

®pann, IOnseBHY GBHIT OOHMM H3 BHAHEHIIHX HCTOPHKOB NeTporpaduu,
aBTOPOM pslla KJacCHUYeCKHX y4eGHHKOB MO 3Toff AHCHMNIIHHe. BMecre ,c TeM,
LEeHTPaJbHOE MECTO B €ro HCCJIeNOBAHHAX 3aHHMAIOT Npo6JeMbl NeTporeHe-
3Hca, ocBelllaeMble ¢ (PH3HKO-XMMHYECKOH TOYKM 3peHus. B wucropuu passu-
tusi nerporpadun @. 0. JleBuncon-Jleccunr orMeyaer TpH nepHoga: HOMH-
KPOCKONUYecKuil, mnpumepHo pmo 1870 r.; MukpocKonuyeckui, npenMyine-
cTBeHHO ¢usnorpaduyecknil; MOCTMHKPOCKONHYECKHH, HayHHAss C KOHLA
XIX croserns, B OCHOBHOM XHMHYeCKHH W (PH3UKO-XHMHUecKu#t. OfHUM M3
‘OCHOBOMOJIOXKHHKOB nocjenHero u sisasiercss Ppaun IOnveBuu. «He mory ne
BHICKA3aTh, YTO YBJIYeHHe MHKporpadHeil.. Moryjo IpHBECTH meTporpaduio
kK Tynuky. Ecau uurtepec k merporpaduu He 3arjox, a, HanpoOTHB, PaclUIH-
pHJCH, TO OGA3aHEl MBI 3THM TOMY OCMBICJIHMBAIOIIEMY H OGHOBJSAIOIEMY
JAyXy, KOTOpHIi BHEeCJH B MHKDOCKONHYECKyI0 mnerporpaduio 3sKclepHMEH-
TaJbHbIE HCCJENOBaHHsA, ¢ OJHON CTOPOHH, M OOpallleHHe K H3YUeHHI0 XMMH3-
Ma,— ¢ apyroi» (4, crp. 347).

(Du3NKO-XUMHUECKHI TMOAXOA K BONPOCAM CTAHOBJEHMS MAarMaTHYECKHX
TOpHBIX MOPOJ, NpoleccaM MEeTPOreHe3uca, Haillesl CBOe OTPa)KeHHe YXKe B

! K ropopiuue co AHA kowumubl akal. ®. 10. Jlesuncou-Jleccuira.






npH3BaH fAeJaTb OGOGIIEHHS, NPETBOPSATL HayuyHylo (aHTasHio B HAYYHVIO
HCTHHY JIHIIb TOT, KTO HMEET 3amlac Xopouero (akTHIECKOro MaTepHasa, KTo
BNOJIHE BJafieeT METOAAMH HCCJEAOBAaHHS H XOPOLIO 3HAET, YTO YyXe CLEAaHO
IO HCTO JAPYTHMH>.

Bot Takoii nayudoii ¢aHrasuedi, suasuayToit ®pannem IOabeBnuem eme
B er0 MoJojble ronbl, ¥ Obla Hiaes o marMatuHueckoil auddepennnanun. On
ocraBajicsi efi BepeH BCIO CBOIO JKH3Hb M HMeJ BO3MOXKHOCTL HaGJIOAAThb,
KaK 3Ta «HayuHas (aHTa3Hsi NMpeTBOPSANach B HAYUHYIO HCTHHY».

B cpoeit marucrepckoit auccepranun «OsoHenkast Aua6asoBas cdopma-
gua» (1) ®pann IOncesnuy ykasbiBaeT, YTO B OTHEHHOMHIKOH Macce,
HOfNOGHO CMeCsM pacTBOPOB, YacTo INPOHCXOAHT TIOCJONHOE [eNeHHe To
yaeasHoMy Becy» (crp. 356). Takoeo e H oOpasopaHHe CBOeOGpa3HBIX
BapuonuToB Slary6ul. K 3THM cBOMM npeacraBleHHSIM O 3HAYHTEJBHOH poOJaM
MarmaTHyeckofi nudrpepeHIHAIHH, HETAaJbHO Pa3BHTHIM Y& B NOKTODCKOIr
Auccepranun, Ppany KOnbeBnu Bo3BpallaeTcss He pa3; B YAaCTHOCTH, B OJHOI
H3 CBOMX NOCJHeNHHX paloT OH ONSTh OCTAHABJIHBAETCS Ha TreHe3Hce sIry6-
CKHX BapHOJIHTOB, TNOATBepPXKIasi CBOM IMpeACTABJCHHA AaHaJH3aMH Kak
CaMoro BapHOJINTA, TaK H BapHOJb H OCHOBHOH Macchl (6).

Uges @®. WU. JlepuncoH-JleccuHra o BO3MOXKHOCTH MarMatH4YecKoi mud-
¢depeHunManHy B CHIHKaTHOM paclljaBe He BCTPETHJA NOANEDIKKH ApPYTHX
nerporpagoB, 0coGeHHO 3arpaHMUHBIX, YK23bIBaBLIMX, YTO B TeX 3HAYHTENb-
HBIX MCKYCCTBEHHBIX CHJHKATHLIX JKHAKHX MacCaX, KAKHMH SIBJISIIOTCS CTEKJIQ,
pasHoo6pasible IINAKH H T. I, HHKOTAa He HaGaioxanach JHKBaUHdA; A0
HeNaBHEro BPEMEHH He OTMevajloch pacCjO€HHe H NPH H3YYeHHH PaBHOBECHS
HCKYCCTBEHHBIX CHAMKaTHHIX cHcTeM. Ppanu IOabeBny mapupoBan BTH BO3-
paXkeHHA yKasaHHEM Ha HEKOTOphie SIBJEHHs,, KOTHa RoGaBleHHeM TpeTbHX
TeJl BHI3BIBAJach JHKBalUUs ONHOPORHON NBYXKOMIIOHEHTHOH cpeasl. Takylo-
ponb B MarMaTHYeCKMX pacILiaBaX MOXeT WrpaThb Bola M APYTHe DacTBOPeH-
Hule Ta3bl ¥ MHHepaJin3aTopel. MHTEpecHO, YTO OCOGEHHO De3KO BO3ParKalH
nporus BarasgoB O. 0. JlesuHcon-JleccHHra aMepuKaHCKME SKCIEPHMEHTA-
TOPpHI BO Ijaee C BOySHOM, H MM XXe NPHIINOCh NOKa3aTh HAa OIbITE, YTO 3HA-
YUTeJIbHOE YHCJIO CHJIHKATHBIX cucTeM Juksupyer. [IpaBaa, kak nonuepKHEalOT
OHH, JMKBALHA HMeeT MeCTO TOJIbKO B CIUIaBaX, OY4eHb GoraThiXx KpeMHese-
MOM, IOYeMYy 3TH HaGJIONSHHA, MO UX MHEHMIO, HH B KOEM Cjlyuae He MOTYT
CIYXHUTb TMOATBEDIKIEHHEM BOSMOXHOCTH MarMartuyeckofi nupdepeHuuanum,
Tax KaK H3BePKEHHLIX TOPHBIX MOPOX TAKOTO KHCJIONO COCTaBa, Kak o0JacTh
HaGJIIONEHHOTO pacnafia B 3KCNEPHMEHTaJbHBIX #©ICC]AeTOBAHUAX, He CVile-
CTBYeET.

B pasButue umeit &. IO. JleBHHcoH-JlecCHHra COBETCKHM YYeHHIM
. T1. I'puropbeBbiM OB OCYLIECTBJEH CHHTE3 pSila HCKYCCTBEHHHIX TOPHBIX
nopox, GJH3KHX MO COCTaBY K HOPMAaJbHLIM H3BEDIKEHHBIM, NpHUYEM NyTeM
noGaBKH (TOpHCTOro KalabliUsi MOXKHO OblIO HOCTHYL HX PACCHOSHHA Ha JBe
KHUAKOCTH H Ja)e NOJYYHTb SMYJBCHOHHYIO CMeCh PasJHYHOTO XHMHYECKONO
cocrtaBa, HocnemoBaHus B 06GJacTH CHIHKATHO-CYAb(QHIHBIX PpacliaBoB,
ocyuectiieHnnle B psige pa6or A. C. I'mH3Geprom ¢ COTPyAHHKaMH, ¢
HECOMHEHHOCTBIO JOKa3aJH BO3MOMKHOCTb HX JIHKBALHH.

STH 3KCIEPHMEHTHl B OCHOBHOM IIOATBEPAHNH MPABHIBHOCTL «aHTacTHYe-
CKHX» mpeAcraBieHunit Ppanuna IOsbeBHYa 0 merporeHeTHYeCKOH pDOJIH Mar-
MaTtHgeckoil nu¢pdepeHIHAHH W 3HAYEHHH MHHEpPAJIH3aTOPOB JJIA OCylle-
CTBJIEHMS JIHKBALUH.

3HauyHTesNbHEIE TPYAHOCTH, BO3HHKAIOUlHEe IIPH NONHTKAaX OGBACHEHHS
HEKOTOPBIX OCOGEHHOCTel H CBA3H TOPHHIX NOPOA B psiie paiOHOB INpH 10-
MOIH TEOPHH KpHCTANJIH3ALHOHHOH aud«bepeHIHALHK, 3aCTaBUJIH MHOTHX
BHAHLIX NeTporpadoB nepecMOTPeTb CBOH B3TJISIALI HA POJib JIHKBaLKH.

C 5Toit TOYKH 3peHHA 3acjy>XuBaeT o0cof0ro BHHMAHHA NOABHBIIAACH
HENaBHO CTaThst ogHoro H3 Beaywux merpojoros CIIIA — K. H. dennepa.
Ha ocHoBe snmuHbIX HccoemoBanuit mopox Karmau Ha Asscke u obaactw
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Taprunep 8 Hannoycruuckom Ilapke, a paBHO M psi/la MaTepHaJoB Mo ApPY-
ruM paiioHaM, PeHHep NPHXOLUT K BHIBOLY O HEBO3MOXHOCTH OGBACHHTbD HX
OCOGEHHOCTH ADYTHMH TEOPHSIMH, KPOMe JIHKBAIlMOHHOH, MOTHBHpYS 3TO H
PANOM TEOPETHYECKHX COOOpaxKeHHi M JAHHHIMH XMMHYECKOTO aHaJu3a.

XapakrepHo, uto PeHHep, CTaB MOJHOCTbIO Ha TouKy apeHus @. IO, Jle-
BHHCOH-JIeCCHHra, COBepIIEHHO He YNOMHH3eT ero HMMeHH, He OTMedasi TaKuM
00pa3oM NPHOPHTETA PYCCKOH HAYYHOH MBICJH.

XapakTepHo#l 4epTOH PYCCKOH COBETCKOH HayKH SIBJISIeTCSi TeCHAS B3aHMO-
CBSI3b H B3aHMONDOHHKHOBECHHE TEOPHHM M NPAKTHKH. SIpKHM mnpeACTaBHTe-
aeM storo HanpasieHus 6but P. 0. Jlepuncon-Jleccunr. B cBomx Tpyaax
®pann IOabeBnu He pas obpamiancid K npoGleMaM IPAaKTHYECKOTO XapaK-
TE€Pa, TECHO CBA3AHHBIM C TEOPETHUYECKHMH 0606uieHHsAMH. [IpuMepom MoxKer
CIYXKHTb psJ, paGoT MO BONPOCY FeHe3Hca H KIacCH(PUKALMUM pYAHBIX MECTO-
poxieHuit (5), rae OMATb-TaKH YHEJNAETCS MHOIO BHHMAaHHA JIWMKBaLMOHHBIM
npoleccaM.

Hccenenosanns ®panna IOnapeBuua 3aTparHBaloT H mpoGJeMbl THAPO-
3HepreTHKH Ha ¢oHe O0OUIEro reoJOrHYeCKOro HayyeHMs GaccefiHa osepa
CeBaH, M BOTIPOCHl TOHHEJBHOrO AeJa, H H3yYeHHe KAMEHHBIX CTPOHTEJbHBIX
MaTepHaNoB, M 3aJa4d HOBOH OTPaCJy CHJIHKATHOH MpPOMBIIIICHHOCTH — IET-
PYPTHH U T. I

ITOT HHTepec K 3anpocaM MPOMBILUIEHHOCTH COXPAHHJACI H y MHOTHX
ydeHnkoB ®panna IOsnbeBHua, YTO 0COGEHHO MOBHIIIAET 3HAYMMOCTH [pOTpEC-
CHBHOTO HampaBJeHUs HaykH, Bosraasiasbsinero @. 0. JleBuHcoH-JIecCHHIOM
B YCJOBHAX COLHAJHCTHUECKOTO CTPOHTENBLCTBa Haluell Pomunpt. OcobeHuo
LEeHHBl MHHEDAJOrHYecKHe H lleTporpaduueckHe HCCJAENOBAHUA NPOAYKUHH
HAIIMX 'OTHEYNOPHBIX, CTEKOJBHBIX H LEMEeHTHBIX 3aBOJIOB, LINTAKOB H T. I,
MO3BOJIMBIIHE BECTH KOHTPOJEL HX AOOPOKAYECTBEHHOCTH MpPH NOMOILK MHKpO-
ckona. C apyroii cTropoHbl, 3Ta paboTa moKasaja, YTO H DS/ TEOPEeTHYeCKUX
npo6JieM MoXKeT GHITb paspellieH Ha 0a3e TexHH4ecKofl merporpaduu (TepMHH
npeasioxkeH OmmkaimwuM — yyeHukom ©panna  JOnreBuua, axaneMHKOM
J. C. bensinkutbiM). TakuM nyTeM N0Ka3aHa BO3MOXHOCTb AH(PepeHUHATb-.
Holt muddy3uH, KOHTAKT-MeTaMOp(PHUYeCKOro BO3LEHCTBUS U T. M.

Baarogaps cBoeMy wmnpokoMy kpyrosopy, ®pannm IOaveBuu JleBHHCOH-
JleccuHr, OMHH H3 OYeHb HEMHOTHX merporpagoB, paccMaTpHBaJ Hallly HayKy
B €e HeNpepLIBHOM Da3BHUTHH, ylessisi ocofoe BHHMaHHe HCTOPHM NEeTpPOrpa-
¢un Boobuie u 8 Poccuu B yactHoctu. Eme B 1916 r. Geuna HanucaHa ero
oburupHasi MoHorpadus «¥Ycnexu nerporpaduu B Poccuu», pawoulas spKylo
KAPTHHY GONBLIOH 3HAUHMOCTH PYCCKHX HCCIE€LOBaHHA B pPa3sBUTHH 3ITOH
OTpacyli TeOoJIOTHYECKHX 3HaHHH. 3acqyXHBaeT BHHMaHHA CJeAymollee 3a-
meuaHHe Ppanua IOnbeBnua, nomelleHHOe B HPeANCIOBHH K ero KHHre:
«Pycckue paGoThl He BCerRa CBOEBPEMEHHO MAeJaJNCh H3BECTHHIMH B HHO-
CTpaHHO@ JUTEepaType, a HEpeAKO OCTABaJHCh H COBEpLICHHO He3aMeden-
ueiMH. TlosToMy s cTapaloch Besle, I'ie 3TO TPe6yeTcs, BOCCTAHOBHTb MPHO-
PHTET PYCCKHX HCCIeROBaHHUM».

B 1936 r. BhIXOAMT 3aMeuaTesibliasi KHHra «BBeneHue B MCTOpHIO MeTpo-
rpadun» c anurpadom: «IlocBamalo MonM yueHHKaM». 3mech naeTcs Kpar-
KHil 0630p pasBHTHSI OCHOBHEIX HANpaBJieHHil B neTporpaduu, npuyeM ocoboe
BHHMaHHE YJeJIeHO XHMHYECKHM H SKCIIePHMeHTalbHhIM npobaeMam. H snecoh
Ha o6leM ¢(oHe pasBHTHS MHPOBOH merporpadHHu ymensercs ocoboe BHHMA-
HHe pa6oTaM pYCCKHX M COBETCKMX yueHbtX. K umcropuueckum pa6oraMm Hano
oTHeCTH M cratblo ®panna IOabeBuya «IlonBeka MHKPOCKOMHU B TETPO-
rpaduun» (4).

Jluynoe obGasHue Ppanua IOaveBHua, ero MCKIIOUMTENBLHOS BHUMaHHe K
MOJIOAEXH H yMejioe PYKOBOJACTBO, IIHPOTa NpOGJIEeMAaTHKH, CBSI3aHHafA C
Pa3sBHTHEM HOBOTO (H3HKO-XHMHYECKOIo HalpaBjeHHs] B NETPOJIOTHH, BCETAa
HIpUBJIEKaJIl MHOTOYHC/ICHHBIX YYEHHKOB B DPYKOBOIHMBIe WM JaGopaTOpHH,
oco6eHHO B IleTep6yprckoM MOMMTEXHHYECKOM HHCTHTYTE, YHCJO CHElHaJH-
3HPYIOLIHXCSI CTYAGHTOB B ero JabopaToOpHH AOXOAMNIO HHorga no 16, uem
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#He MOIJIH NOXBACTaThCA JaXKe HamOojiee H3BeCTHble yyeGHule JlaGopaTopHu H
Kagenps 3amaza.

Ocobo caenyer oTMetuTh opraHusamuio PpanueMm IOsbeBHuem nayynoro
CTYNEHYECKOro KpyxXKa, B paboTe KOTOPOro NMPHHHMaJIH YYacTHE H BCe mpe-
noxasaTean Kadenphl. Kpyxok perynsipHo coGupajicsi Ha KpapTupe ®Ppanua
fOnveBnua, roe p HeNpHHYKAEHHOl AoMallHefi 06CTaHOBKe CBOGOAHO BHICTY-
najix ¢ cooGuIeHHAMU M OOCYXIEHHSIMH KaK CTYAEHTH, TaK M IpenojgaBa-
tean. C TeueHHeM BpPeMEHHM KPYXKOK IDHBJEK K cebe H CNENHAJUCTOB TNeTep-
6yprckoro yHHBepcuTeTa M Brlcmiux >kKeHCKHX KypcoB, Bce GoJee  Gosiee pas-
pacrasce. Kpy>Kok 3TOT MOXHO paccMaTpuBaTh KAK NpeATeYy TeX CTYHAEH-
YeCKHX HayYHBIX KPYXKKOB M HaXe CTyAeHYeCKHX HayyHBIX OGILecTB, KOTO-
pble MONYYHJIH TAKOe IUHPOKOe Da3BHTHe yXe B Hallell COBETCKOH BricLieil
LIKOJIe.

B pesyabraTe sTofi 3amMeyaTenbHOfi CTOPOHBI MEA3rOTHUECKON NeATENbHO-
ctH Ppanua lOnbeBuua u3 ero JlaGopaTOpUH BHIILIM MHOTOYHCJIEHHBIE IHII-
JIOMHble CTyAeHueckHe paboTHI, MpPENCTABJSIOLUINE CaMOCTOATEJbHbIE 3KCIe-
pUMeHTaNbHBlEe HCCAeNOBAHHA, MHOTHe H3 KOTOopbix nmox dammineit aBTopa-
CcTyldeHTa Gulin HaneyataHwl B H3Bectusx CIT6. TlosmTeXHHUECKOTO HHCTH-
TYTa M APYTHX H3JAHHAX, XOTA caMO coGoi pasyMeeTcsi, YTO BAOXHOBHTEJieM
#i HEeMoCpeJICTBEHHHIM pYKOBOAHTENEM 3THX pabor saBasica cam Ppanl
IOnbeBndy. B pesysbrate B PoccHn co3ganace MHOTOYHC/HAEHHAsi IIKOJA
@, 10. JleBuHcoH-Jleccunra, mkosa mnerporpadoB-xuMHKoB. Cpemu HHX
MOXHO HACYHUTATh HEMAaJO KPYNHHIX yUYEHHIX H NDPOGECCOpOB, KaK aKaAeMHUK
. C. BensnkuH, Henasio yMmepiunit uneH-kopp. AH CCCP II. U. Jle6enes,
uneH-kopp. AH CCCP . H. Ulep6akos, b. M. Kynaerckuit, 1. A. [1peo6-
paxKeHCKHH H MHOTHe IpYyrue, B CBOIO ouepenb OObeIUHUBIINE BOKPYr ceds
MHOTOYHCJEHHBIX YYeHHKOB, NPOmOJKAafs W ykpemuss HAeno DpaHua
IOsbeBnya.

B 3akmiouenne mpuBellem BBIAEPXKKY H3 afpeca, npenogHeceHHoro ®pan-
gy [Ousbesnuy ero yHHBepPCHTETCKHMM Y4YeHHKaMH 26 nekabpsa 1934 r.
«MeI, camoe Mononoe mokoJeHHe Baliux yueHHKOB, B JeHb MATHAECATHJETHS
Baitieii Hay4HOl B NeNarorHYecKOfl JeATeNbHOCTH XOTHM BBIPA3UTh ryGoKyio
NPH3HATEJNBHOCT, B GJIarOJApHOCTh 334 TO HCKJIOYHTENbHOE BHHMaHHe H
YYTKOCTb, KOTOpble BBl MposB/ifieTe MO OTHOLICHHIO K IOHBIM MOAPaCTaOLHM
KaJpaM HCCHeoBaTesell 3eMHOM KOpbl. Bailln jieKuun riyGHHOM colepiKaHus,
CHCTEMAaTHUHOCTBIO H NPOCTOTOH (OPMBEI H3JIOXKEHHSA [NaJii BO3MOXKHOCTb He
TOJIbKO YCBOHTb CaMbifi mpeaMer nerporpaduu, HO M BOCHHMTHIBANMH B Hac
HeoOXoqHMble KauecTBa HCCHEeNOBATENISl — CTPeMJeHHe K paclIHpeHHI0 3Ha-
HHH, CTpeMJIEHHe K MO3HAHHWI0O HCTHHEI C YIOPCTBOM, MOCHEN0BATEIbHOCTHIO,
0e3 NOCNenIHbX BHIBOAOB...».

«C ropaocTblo H MOJOABIM 3HTY3Ha3MoM MLl GyAeM mpoaoskarh Bame
JAeN0 M, pasfyBasi Ty MCKpDY, KOTOPYio Bbl B Hac 3apoHHJH, OCBeLIaTh HEH3-
BeJlaHHble TafHbl MPHPOABIY.

Hma &. I0. JlepuHcoH-JleccuHra, kak OQHOrO H3 BHAHEHIIMX NeTporpa-
0B, BOLLIO HABEKH B COBETCKYI0O M MHDOBYIO HayKy, M elle NOJATHe oAbl
Hallle CTyJleHYeCTBO GYNET YUYHTBCS IO €r0 KJN3CCHYeCKHM KHHraM.
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HN3BECTHA AKALIEMUHN HAYK CCCP

CEPMSA TEOJOTMUYECKASA
1952, M 5

H. A, OCTPOBCKHRA

BOMNPOCHI 3JIEMEHTAPHONR TEOPHH CHCTEM C JIETYYHMHU
U NPEANOJIOKEHHUA O XOAE 3ATBEPAEBAHHS HHTPY3UR

Ha npumepe npocrefitiefi GHHapHON CHCTEMH ¢ JIETYYHMM KOMMOHEHTOM
PacCMaTPHBAIOTCS CJAyYaH KPHCTAJJIH3aLMM TPH IIOCTOAHHOM JHaBlEHHH H
MOCTOSSTHHOM 0O0DBeMe.

BhickasbBalOTCA NPEANOAOKEHHS O TpeX OCJHeAOBATENLHEIX CTamHAX
OXJIaXXAEHHR HHTPY3Hi.

g I

Tlo coBpeMeHHEIM NpelCTaBJeHHAM, OfHON M3 BakHefuIMx ocoGeHHOCTef
cocTaBa NPUPOAHHIX MarM fABJSAETCS ONHOBPEMEHHOe yyacTHe JABYX TIpynn
COCTABHBIX YacTel, CHJIbHO OTAMYAIOUIHXCA NO JEeTYYecTH.

DT0 pasiHuHe B JIETYYeCTH KOMIIOHEHTOB OGYCJIABJIMBAET pAj OCOGEHHO-
cTeifi B NMOBeNeHHH CHCTeM NOZOGHOro poAa. OCOGEHHOCTH 3TH HHTEPeCHH C
(pH3UKO-XHMHYECKOH TOYKH 3pEHHsT M BaXHH JJsa preotorud. Ilosupumomy,
HET BO3MOXHOCTH 0XapaKTEPH30BATh B JETANIAX CJHOKHYIO KapTHHY SIBJEHHH,
O KOTOPHIX HAET peub, He NMpHOeras x rpadpuueckomy usoGpaxkeHu:o. Ilonkt-
TaeMcs, OJHAKO, OCBETHThL NO KpaiiHelf Mepe rJjaBHeHlUHe (PH3HKO-XUMHUe-
CKHe YepThl CHCTeM, COIEpIKAINHX JIerko- H TPYXHOJETYYHe KOMIIOHEHThI.
CyTb Zena CBOOUTCA K CJAENYOLIEMY.

BceaencTeue pe3Koro pasiiMuHs B JIeTy4eCTH KOMIIOHEHTOB, YIPYIoCTh Napa
JKUIKOH cMecH (pacmjaBa) OYeHb CHAbHO 3aBHCHUT, NIPH OXHOH M TOH iKe
TeMIeparype, OT cocTaBa pacmiaaBia. OHa Tem Gosblie, yeM GoJsbllie JIeTy4yero
KOMIIOHEHTa B pacljaBe, H, HaoGOpoT, HeOGXONUMO BLICOKOE IaBJeHHe, YTO-
6bl yloep:aTb B pacijiaBe 3HAYHTENbHOE KOJHYECTBO JIETYUero BelllecTBa.
ITpun sTOM cocraB mapa, HaXOAMILIErocs B PaBHOBECHH C PacillaBOM, OTJH-
yaeTcs OT COCTaBa pacmJiaBa: nap Ooraue JeTyYdM KOMMNOHEHTOM, Yem
JKUIKOCTD.

IlpucyTcTBHe Jeryuero KOMIOHEHTAa CHHXKaer M TeMnepaTrypy Hayana
KPHCTANJIM3aLHHN pacljiaBa, ¥ €ro BSI3KOCTb TeM CHJbHee, yeM GOJblie JieTy-
yero KOMNOHEHTa B pacnJjabe. B To xe speMs npu KpHUCTAJANHSALKHN pacniaBa
JeTydee BelleCcTBO JHOO BOOOLLe He BXOJAHT B COCTAB BBIACAIOHINXCH KPH-
CTaJIJIOB, JU6O BXOAUT B HHX B OYEHb HE3HAUHTENbHOM KOJHYECTBE,

U3z 3t0ro BHITEKAaeT CNOCOOHOCTL OXJAXKAAIOIIErocs H KPHCTAJNIU3YIOILE-
rocsl pacnjiaBa KANETb NMPH OXJAXAEHHH, COCOBHOCTH €ro MOoABeprathes TaK
HasbIBaeMOMY pPeTPOrpajHOMYy KMHeHHIO. Perporpajanoe KHeHHe BO3HHMKaeT
HMEHHO NMOTOMY, YTO B 3aMKHYTOM oGbeMe MO Mepe KDHCTAJJIH3aluH Henpe-
PHIBHO YMEHBIUAeTCs KOJHYECTBO PacNjiaBa, i COOTBETCTBEHHO YBeJIHUHMBACTCS
B 3TOM OCTaTOYHOM pacIyiaBe COJep:KaHHe JIeTyuero KOMIOHEeHTa, KOTOpoMY,
roBOps NONPOCTY, HEKyJa AeBaThCs. YNPYrocTe mapa OCTaTOYHOrO pacnjasa
IpPH 3TOM HENpEPLIBHO BO3PacTAET, HAKOHEI, MOXKEeT NPEeB3OHTH NPOYHOCTb
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HarJafafHo u300pasuTh B BHJe CXEMBl HA AHArpaMMe JIETyuuil — HeJIETyuH
IJisi TIpocTefilllero cyydas OTHOLIEHHH MeXIy KOMIOHEHTaMH.

Takas munarpamma nsoGpaxkeHa Ha ¢ur. 1 B BHAe NPOeKuMil ee Ha KOOp-
JAWHATHBIE TVIOCKOCTH TeMIeparypa-cocTaB (cJieBa) M TeMIlepaTypa-jiaBjeHue
(cmpaBa). Ha PT-npoeKuHH TOHKMM NYHKTHPOM MOKa3aHbl MOHOBapHaHTHbBIE
JUHHH KPaeBbIX CHCTEM, OTBEYAIOWIHX YHCThIM KOMmoHeHTAM. Hs Tpofnof
TOYKM HeJeTyuero KOMIIOHEHTa BHIXOAMT TpexdaszoBas xpuBad (KupHas
JHMHHA), AN KOTOpPOH XapaKTepeR MaKCHMVYM YNPYIOCTH nmapa NpH HEKOTO-
poii TeMneparype. Baonp sToff KpuBOH B paBHOBeCHH npH OXJaXKIEHHH
pacnaaBa COCYILECTBYIOT KPHCTAJUIB HEJIETYYero KOMIOHEHTa, JXHUAKOCTb H
ras, KpuBas sta 3akaHuMBaeTCA
ke fT { B 4eTBepTOH TOUKe (3BTEKTHKA)
] 4, rae mepeceKalorcs Bce yeThipe
TpexdasHbie kpuBble. dur. 1 oT-
HOCHTCSL K CJIYYaio, KOTrAa KpH-
THYeCKME SIBJIEHHA He IIpOHC-
XOOAT B HACBILEHHBIX pacTBo-
pax H KpHTHUECKas KDHUBas, coe-
IUHAIOMIASA KPHTHYECKHE TOUKM
KoMIoHeHTOB Kp M K4 He me-
pecekaeTcs ¢ Tpex(asoBoil KpH-
BOii.

Hmenno na ¢oue PT-ripoex-
nuy ¢ur. 1 n3obpaxkeHo moBele-
HHe HEeKOTOpOr'o CHJIHKAaTHO-BOI-
HOro paciiiaBa, OxJa)Jamolnero-
¢ B c(epHUEcKOM BMeECTHJMLLe
B Da3JIMYHBIX YCJOBHAX BHelIHe-
ro JaBjieHus. PasiuuHbie noso-
JKeHMs 3TOro paciviasa Ha ¢ur. 1
n306paxKaloT pasiHiYHg B VCJIO-
BHAX TEMIIEPATYpbl H NaBJICHUSA.
Ha ¢ur. 1 ueproe oGosnauaer
KPHCTAJLJILl HeJleTydero, TOYKH —
®ur. 1. CxeMa noseleHns KpHCTANJH3YIOULETOCH HKHOKOCTb, a Gejoe — ras.

pacnaaea Ha ¢one PT-gnarpaMMnl CHCTEMBI € Oxnna cepuss  u300paxeHui
JAeTYUHM KOMMOHEHTOM MJJHOCTPHPYET  H306apHueckoe

oXna)kJeHue, KorJa CTeHKH BMe-
CTHJMIA TOHKM H MOTYT NepefaBaTh PACIIaBy MOCTOSHHOE BHeIllHee XaBJie-
Hie (cxembr 1—5}.

B apyrom cayuae (cxeMbl 6—8) cTeHKH BMeCTHJIHINA TIPOYHBLIE H OXJaXK-
ANeHHe MNPOTEKaeT B YCJIOBHAX IOCTOSHHOTO 00beMa, 3[ech XOPOIIO BHIHO,
4TO MO Mepe KPHCTAJJIH3ALMH HeJeTyuyero KOMIOHEHTa B MOCTOSIHHOM ofnbe-
Me OCTaeTcsi Bce MeHbllle H MeHbllle MecTa JJisi JIeTyyero, nodeMy IaBJleHHe,
BO3pacTasl, JOXOAMT, HaKOHel, /0 MakcumyMma (cxema 7),

Ilpu n3oGapuuyeckKOM OXJIaXKJEHUH OueHb HHTepeCeH MOMEHT, KOTZa yBe-
JMYHBAIOASCSA TAaKHM 2Ke 00pa3oM yNpyrocTh mapa HachIEHHOrO pacnJjaBa
cTaHoOBUTCH GoJibllle BHeIUHero AaBjieHHs. Tyr HauyHHAETCS TaKk HasblBaeMoe
perporpaaHoe kunenue (cxeMa 3), H OHO HPOJOJIKAETCA IO Tex NOp, NOKa
BCsl XKHAKOCTh He OyAerT H3pacXofoBaHAa. Bo3MOXKHO, YTO HMEHHO € TaKHM
ABJIECHHEM Ha CPeNHHX W MaJIkiX IJIyOHHAaxX Hano CBSI3bIBATD BO3HHKHOBEHHE
H nepeMellleHHe PYAHHX PacTBOPOEB,

Kak B ToM, Tak ¥ B ApyroM BapHaHTe OXJaXIZEHUS B KOHEUHOM NPOAYK-
Te, HapsAy ¢ npeo6iajalOUiAMU KPHCTANJIaMH HeJNeTy4Yero KOMIOHEHTa,
6yner NPHCYTCTBOBAaTb HEKOTOPOE KOJHYECTBO KHAKOH ¢hasm (pacTBopa).
KoJiH4ecTBO 3TOrO OCTAaTOYHONO PacTBopa GYAeT HEBEJHKO, B OCOGEHHOCTH B
cnyyae H300apHYECKOTO OXJaXKAeHHsi NPH MaJOM BHEUIHeM MHABJIEHHH, TaK
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KaK Torja rJaBHas Macca JIETy4ero KOMIoHeHTa 6yneT yAalleHa NyTeM peTpo-
rpagHoOrO KHIEHHS NIPH BEHICOKOH TeMmeparype.

Takosa cxema apiaeHu#l B npocrefimlem cayuae. OQHAKO U U3 5TOIl cXeMbl
MOXXHO MOJYYHTh HEKOTOPO€ MNpeJCTaBJCHHE © 3HAUEHHH TEOPEeTHUYECKOro
paccMOTpeHHs GH3HKO-XHMHH CHCTeM ¢ JIETYYHMH IJlsi DPaBHJbHOTO NMOHH-
MaHHs BCeX IIPOLECCOB, CBS3aHHBIX C OXJaXKAeHHEM H KpHCTaJJIH3alHel
H3BEPXKEHHEIX Macc UM O0O6pa3soBaHHEM MeCTOPOXKIEHHIl MarmMatH4ecKoro
HHKJA.

Bonpocu nmoJHOH TEOpPHH CHCTEM C'JETYYHMHM KOMIOHEHTAMH SBJASIOTCS
ONHHMH H3 CJOXHEHAHINX B yueHHU O DeTepOTeHHBIX paBHOBecHAX. OnHako
OCHOBHBIE TIOJIOXKEHHSA, OTHOCSAIIMECA Clofa, OBIIH NPEAMEeTOM CHEelHaJbHOTo
H3y4YeHHsT U B 3HAUYHTEJbHOH Mepe pa3paboTaHHI,

3nech HyXKHO Ha3BaTh npexae Bcero umeHa B. Pose6oma (12), Bau mep
Baaansca (3) H HeKOTOPHIX APYTHX YYeHHIX, Pa3BHBABIIHX OOCLIYI0 TEOPHIO
3TUX BOMPOCOB HAa OCHOBE TEPMOAHHAMHKH.

OueHb uuTepecHo, yTo B. Pose60oM B CBOHX IeOJIOTHYECKHX BLIBOZAX OC-
HoBhiBaercs Ha ombitax ®. 10, JleBuncon-Jleccunra (6), eme B mpoluiom
CTOJIETHH 3KCIEePHMEHTAJbHO MOKa3aBLIETO BO3MOMHOCTbL PACTBOPEHHS BOAB
-B-CHJHMKATHOM paclliaBe. -

C reosiordueckix NO3HIHI OCBeUlaJH TeOpHIo 3THX Bompocos A. H. 3a-
papuukufi u Il. Hurraw, A. H. 3aBaprukuit (4) nan TepMogHHaMHYecKoe
JOKa3aTeJbCTBO ABYX OCHOBHAIX THIOB OHHApHBIX JHarpaMM H cleaaj psf
BaXKHBIX reoJoruyeckux BuiBomoB. Il. Hurryuu (7) BecsMa mnozpoOHO pac-
CMOTpeNl pa3jiIMuHbleé MarMaTHYeCKHe CHCTEMB B PaMKax YUeHHSI O IeTepo-
reHHbIX paBHOBecHsX, o6pallias ocoGoe BHHMaHUe HAa Te OCOGEHHOCTH, KOTO-
phl® BBHITEKAIOT H3 y4YacTHS JIETYUHX KOMIOHEHTOB.

[Tocse cuCTeMaTHUECKOTO pacCMOTPeHMS BBIBENEHHLIX MM AHArpaMm cH-
cTeM € JeTyuuMH xomMnoHeHTamu A, H. 3aBapuuxuit (4), ucxons us TepMo-
JHHAMHYECKHX YCJAOBHH, HOMYCKaeT PasjIMuHbie HMPEANOJONKEHHA O TEUEHHH
MarMaTHYecKoro npoilecca, B XONe KOTOPOro BO3HHKAIOT TeTrMaTHibl.

STH npennosoKeHUs1 CBONATCA K CHELYIOIIEMY:

1) Ecan pHelllHee naBJjleHHe BhHILE, YeM MAaKCHMaJbHas YHPYroCcTb mapa
HACHIIIEHHOTO pacijiaBa, TO Marma, KpHCTaJJIH3ysch, 060ramaercsa JeTy4umMn
H HeNpepLBHO NEPEXOJHT B BOAHBie DAacTBOPH. BrimeneHue mermMaTHTOBEIX
pacrsopop npu 31oM, no A. H. 3aBapHuUKOMY, COBEpPLIEHHO YCJIOBHO.

2) HaoGopor, ecnin sHelllHee gaBlieHHe MeHblI€ MaKCHMaJibHOH YINpyro-
CTH mapa pacCIUi2Ba, TO B XOAe Npouecca HMeeT MecTo pasphB. Cosmaercs
BO3MOXKHOCTb [JI1 PETPOrpafHOro BCKHIIAHMSA, MOCJEe Yero BCI Marma oOka-
3BIBAETCA H3PacXOAOBaHHON M BHIOEJNHBIIMECS TBepAhle (Pasnl HAXOAATCH B
paBHOBecHH ¢ rasoBoil ¢a3oii. HachilieHHEle rasoBhle pacTBOPH, o6pasyio-
muecs npu perporpafxHoM xumenud, A. H. 3aBapunxuii cuntaeT BOSMOKHBIM
s¢deXTHBHHIM areHTOM MEePeKPUCTAJNIH3aNHY paHee OTJIOMKHBIIUXCS CHJIHMKA-
TOB 1 06pa30BaHHs IPyO03ePHUCTHIX NMETMATHTOBHIX CTPYKTYD.

CraBsi, TAKHM 0GPa3oM, BONPOC O TeHe3Hce NEerMaTHUTOB TepMOJHHAMHYe-
ck, A. H. 3aBapuukuii npenjaraer peliaTb ero nyTeM reoJIOTHYECKOTO H3Y-
YeHHs] KOHKPETHOTC MOJEBOro MaTepHana.

A. H. 3aBapHukuii caeayomnm o6pasoM mnoxpasfeiser BTOPOH H3 OMH-
CaHHBIX BBbIlIE CJIy4aeB cBOefl cXeMbl, HMEHHO TOT, KOrZla IpH OTHOCHTENbHO
HU3KOM JaBJE€HHH BOSMOXKHO BCKHIOAaHHe M (PUrypaTHBHAA TOYKA CHCTEMB
ABaX/[bl epeceKaeT NMOBEPXHOCT, BCKUnaHwsA. B omsoM Bapuarte (2 — A)
IaBJleHHe OCTaeTcd MOCTOSHHBIM MJH ¢ HAUaJiOM pPETPOrpajHOTO KHIEHUS
BO3pacTaeT, HO, NMOAHABIIHCH A0 HEKOTOPOrQ Mpefiesia, OCTaeTcs Aajblie Io-
CTOSIHHBIM M He JOXOAHT A0 KpHTHUeckoro. B mpyrom Bapuanre (2 — b)
IaBjleHHe, Bo3pacras NpH PeTPOrpajHOM KHIIEHHH, YBEJHYHBAeTCsd A0 KpH-
THYECKOTO B KPHTHUECKOH TOUKe.

B 3tom BTOpPOM BapHaHTe, CYASl TO NOBBLIIEHHIO YNPYroCTH napa BILIOTb
IO JOCTHMKEHHSl CHCTEMOH KPHTHUECKOH TOUKH (Touku Q), HMMeeTcss B BHAY
npouecc oXJaXICHH B YCJIOBHAX MOCTOSIHHOrO OGbEMa, KOTAa OXJaXKHAalo-
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H3 CHCTEMBbl H MOXeT PacCMaTPHBATLCH KaK BAXKHHIH areHT PYHOOTJOXEHHs.
Ilpu perporpasmHoM KHNEHHH, KOTOpPOe NMpPOAOJKAETCA BIJIOTH JO HCUE3HO-
BEHHs XKHIAKOH ¢asbl, HMeeT MeCTO M OJHOBpeMEHHOe BbiIeJieHHe KPHCTaJ-
JIOB HeJIETy4ero KOMIOHeHTa. B TedeHHe moCTexyioOLIEro oxmaKAeHH B
pPaBHOBECHH NOJXKHHl HAXOAHTbCA KPHCTaJJIbl M HACHILEHHAs rasopas (pasa.
3aecs, mo muenHo A. H. 3aBapuuxoro (4), BosMOXHa NepeKpHCTANIH3ALH
paHee BBIISNMBIIHXCS CHJIMKATOB 3TOH rasoBofi ¢asodl H o6pasoBaHHe mer-
matuToB. Hakonen, npu pajbHefilieM OXJaXKAEHHH CHOBa KOHAEHCHpPYeTCS
JKHAKOCTb, Oo0oralieHHasi JeTyyHM KommnoHeHToM. Takum o6pa3oM, sToT mpo-
LeCC XapaKTepH3yercs NpPEepPhIBHHIM NEPEXOAOM -OT pacmjaBa K pacTsopy.
Bckunanue po/kHO GbITh TeM 6ojiee GypHBIM, 4eM GhicTpee B OOLIEM OX-
aaxkaende. CocTaB OTHEJAIOIIErOCsT Fa3oBOro pacTBopa olpejesseTcs BEJH-
49HHOH BHeUIkero nasjeHHs. HyXHO 3aMeTuTb, YTOo GJaronaps BbIAENEHHIO
TBepAo# ()asel NpH BHE3ANHOM KHMEHHH MOMHO OXHAATb CTPYKTYPHHIX NpH-
SHAKOB 3TOTO ABJEHHA B NMOPOJAAxX COOTBETCTBYIOIIMX YyYacTKOB.

3.Cranua 3aTBepAe€BAaHHA B YCIOBHSAX NOCTOSAHHOTO
06 bemMa. dra CTalHs HACTyNaeT B KOHIE Npollecca 3aTBepAeBaHHs, Korja
o6GpasoBablllascs NepudepHyeckas KopKa HHTPY3UH HOCTATOYHO NPOYHA, 4TO-
6Ll H30JMPOBATb CHCTEMY OT BHeIHero JaBJeHHA. Torga B HEKOTOPHIX 06-
OCOGHBIIHXCS Y4acTKaX HHTPY3HH AOJIKHBEI HayaThb MTPaTh TIABEHCTBYIOULYIO
poJIb IBJIEHHS, MPOTEKaloll¥e B IOCTOAHHOM ofbeMe,

Ecnn saTBepieBaHHe uieT B INIYGMHHBIX YCJIOBHSIX, TO HMEET MECTO NpH
KPHCTAJVIN3alMH HenpephiBHOe oborallieHHe paclljlaBa JISTYYHM BEILECTBOM.
Ilpu stom naBieHHe HapacTaeT N0 MaKCHMyMa H rasoBas (asa CTaHOBUTCS
BecbMa mioTHOMl. [To Mepe nasnbHefilero oxJa)KAeHHs! YNPYrocTb Mapa CHOBa
YMEHBIIAeTCSL H NPONECC 3aKaHyMBaercsi o6pa3oBaHHEM HeGOJbIIOro KoJH4e-
cTBa pa36aBJeHHLIX pacTBOpPOB. PerporpafiHOro KHneHHsi HeT M rasobasi
da3a He ormensierca OoT pacmiaBa. IloBHAMMOMY, B peasibHHIX YCJIOBHAX
Tpex(a3oBbie pacTBOPH MOTYT HECKOJNBKO NepeMemiaTbesi, OCTaBasch, OJHA-
KO, B OGJaCTH BEICOKOTO IaBJIeHHS.

BosMmoxken cayuaf, Koraa B cHCTEMe BO3HHKAIOT KPHTHUECKHE SIBJIEHHA B
HachillleHHRX pacTBopax. Torma Mmexay toukamu Q u P B xoae mpouecca
‘HACTYNHT pa3phiB H TBeplas ()a3a OKAXKETCA B PIBHOBECHH C CHJIbBHO CXKa-
‘ol B NJOTHOH HamKPHTHYECKOH rasoBoii (asol, cofepxkalleil B pacTsope
6OJIbIIOE KOJHUYECTBO HEJEeTy4yero BelllecTBa, H BMECTe ¢ TeM OTJHuarouleiics
BBICOKOH MOIABHXKHOCTBEIO (TaK HashiBaembill «datougs). CormacHo - pacnpo-
cTpaHeHHBIM mnpeacrasaenuaMm A. E. depcmawa (10), I1. Hurrmu (8) n
ApPYTHX, TOAOOHBE HACHIIEHHbIE HaJKPDHTHUECKHE PacTBOPH SBJINIOTCS IJ1aB-
HRIMM areHTaMH oGpa3oBaHHs mermMaTturoB. [locienoBaTesnbHOE MajeHHe HaB-
JIEHHs] U TeMMepaTypHl, NMPHBOASLIEE B KOHIE KOHLIOB K pa36aBJieHHHM pac-
TBOpaM, MOXeT OODBACHHTH HaOMmojalomeecs HHOTLA 30HAJNBHOE CTPOEHHE
NerMaTHTOBHIX Tell.

B cayuae 3aTBepieBaHHA Ha MaJjoll riyOHHe MarMaTHYeCKHil pacnJsas
TepsieT GOJIbIIYI0 YacTh JIETYYHX elle B Npeiplayilyio craguio. ITostomy
3/leCh fIBJIEHUS KDUCTANMH3ALKUH U HADACTAHHS NABJEHHS B 8AMKHYTOM 00be-
Me MOTyT HIpaTp JIMLIL OYeHb NMONUUHEHHYIO CAyYalHyIo POJb.

Bce TONBKO uTO CKasaHHOe MJIIOCTPHPYETCH YCJOBHOH cxeMolt ¢wur. 2,
rie noKasaHbl pasHble MOCJA€NOBaTesbHble CTAAHH TNpOLEcCa OTBEpAEBAaHHSA
HHTPY3Hil Ha Majbix H Goabluux ray6uHax. Craaus [ orBedaer yCJNOBHAM
NOCTOSHHOA TeMnepaTypsl, cTanusa [/ — ycnoBUAM NOCTOSIHHOTO [aBJEHUsI H
cragusa /Il — ycnosuam mnoctosHHoro o6bema. Ha cxeMe ycioBHO mokasaHo
BbifieJIeHHe Ta3080f (aspl, H306paKeHbl NepenojHeHHble Ny3blpbKaMH 0O0-
JIaCTH BCKHIIAHHs, YYaCTKH 3aTBepAeBllueil MOPOAbl (KPeCTHKH), yuacTKH 06o-
cOOJIAIONIETOCS OCTATOYHOTO pacCIiaBa, B Npeleax BMeHlalllux NOpox —
TPeIlHHLl, a 3aTeM pYAHble MKHJbIL,

Cxema 3Ta OueHp NMpOCTa M 0coOblx oGbscHeHHH He TpeGyer. HyxHo,
OHAaKo, CAeNaTh B CBA3H ¢ HEI CASAyIOllIHe CYIIECTBeHHble 3aMEeYaHHS.

He caenyer aymatb, uTo s1 npeAmnosiaral0 B peajbHOMN NEACTBHTEIbHOCTH
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BO3MOXXHOCTb YETKOTO PasTPaHHYCHHsI MPOLECCca 3aTBePAEBAHHA HHTPY3HIl 1O
€TaguaM H no ray6unHocrd. Ha camoM jejle Mbl, KOHEYHO, HMeeM MeJIO CO
CJIOXXHBIM U HENpepbBHbIM sIBJieHHEeM. [IpelcTaBNeHHas cxeMa HMeeT LeJIbio
JIHIIb YKa3aTb, Kakhne (H3HKO-XHMHYECKHE YCJOBHS SIBJAAIOTCS IMIaBHERIIMMH
B TOT WJH HHOH MepHOX 3TOro mpolecca, eclld €ro aHaJH3HPOBATh C TOUKH
3peHHs NMPOCTEHIINX OUarpaMM CHCTEM C JIETYUYHMH KOMIOHEHTaMH.

$lcHO, yTO mefCTBHTENIbHBle reQJIOTHUECKHE SIBJICHHSl He GYmyT BHITIAACTH
TaK NpPOCTO, KaK OHH H3o6GpaxkeHBl Ha cxeMe. O6GJacTH pETPOrpamHoro Ku-
NeHHsT MOTYT 3aHHMAaTh B KOJHYECTBEHHOM OTHOLUEHHH COBEPLIEHHO He3Ha-
UHTEJbHOe MECTO M GYAVT XapakTepH30BaThCH NPHCYTCTBHEM YACTBIX MEJKHX

sumpyoudnoe ypodens

Bpemr

¢rr. 2. Tpn nocaesoBaTeAbHNE CTANHA NPONeECCa OTBEPAEBaHHA
MHTPY3hii

1— BavaAbHas CTAIHA BHEADERHS NPH NOCTORRAOA Temmeparype, II — cTaans
OXAaMAEHKSK NPH NOCTOSHHOM Aaun%%un. I111—cranus oXA8KACHNA B JIOCTOSHHOM
beMe

HJH pPeJKHX KPYNHBIX He3aMKHYThIX NYCTOT (COOGLIAIOIIMXCA HJH COOGIAB-
HIMXCsA ¢ TpellMHaMu). MOXHO OXXHMAAaTh B HHX cla6opasBUTHIE KPYCTHOHUIU-
POBaHHBl¢ CTPYKTYPBl H CJie[bl BhileJIeHHs H3 rasoBofi ¢asbl,

Hna yyacTkoB 060coG/eHHs OCTATOYHOTO PacljiaBa B YCJOBHSIX HNOCTOSH-
HOro oGbeMa (Ge3 peTporpajHOrO KHIIEHHSI) eCTECTBEHHO CYHTATh XapaKrep-
HOH HX 3aMKHYTOCTb, OGECNEUHBABIIYIO BO3MOXHOCTH YAEPHKAHHA NETYYHX
KOMIIOHEHTOB B pacniaBe. OJHAKO OHH OTHIOAb He 003aTeJbHO JOJKHH
GhITb TPHYPOYEHH K SIAPY MHTPY3HH, a MOTYT NepeMelllaThCsl Jaxe 3a ee
npejesbl, OCTaBasch 3leCb B 3aMKHYTHIX OGJACTAX BBICOKOrO MAaBJEHMs.
TyT, eCTeCTBEHHO OXHAATb, BO-NIEPBRIX, LIHPOKOTO Pa3BHTHS MHHEDAJOB, CO-
EEpKAWHUX B GOJBIIOM KOJHYECTBE JETYyuHe KOMMOHEHTH, a, BO-BTOPHIX,—
HelpephIBHOCTh NPOLECCa MHHEPaJoo6pasoBaHHs OT BBICOKOTEMNEPATYpPHBHIX
0 HHU3KOTEMIIEPATYPHALIX 3TaMNoB.

IpencrapasieTcs, 4TO rjaBHasi Macca NMErMaTHTOB JOJXKHA Oblla BO3HH-
KaTb B NopoGHbix ycnoBusix. C 3Tof TOYKH 3pEHHs Nepexoa NerMaTHToB B
OGLIYHble THADOTEPMBI MOXKHO DacCMarpHBaTb Kak sIBJEHHe HeoGhYHOe, MO-
CKOJIbKY TaKOH NepeXo] yKashlBaeT Ha HapylleHHe 3aMKHYTOCTH NMErMaTHTO-
BOii ofJacTH.

Ho cux nop B xauecTBe 060CHOBAHHSI BCEX NPEAMNOJOXKEHHH Mbl HMEJNH B
BHAY TOJIbKO mpocrefiline GH3UKO-XHMHUECKHE CHCTEMBI C JIeTyunMH. MoxHO
ce6e NMPEACTABHTL JHUL CaMblit OGIIMI XapakTep Te€X H3MEHEHH, KOTOphble
NpOU30HAYT NPH YCJHOXKHEHHH chcTeM. Tak, HYXHO paccMaTpuBaTh B paMKax
y3Ke TpOHHOH CHCTeMBI TOT BO3MOXHEI cJyuad, KOria Cpein JeTyyHx co-
CTABHBIX YacTefl MOXHO Da3JHYATh ABe TPYNNbl KOMIOHEHTOB, HECKOJBKO
oTJHYaIOLMXca Mo JerydectH. Jlerko npeicraBuTh ceGe, UTO NpH Ompene-
JIEHHOfl BeJIMYHHES BHEIUHEro NAaBJ€HHs ORHA IPYNNa JETYYHX BEIIeCTB CTaHeT
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(1 mpeXme BCEro TPHJIOGHTOB, YepBeil H TOJOBOHOIHX), TOKasaj, YTo BCe
OHH NPHYPOUYEHH! K BepXHe#l NMOJOBMHe paspesa H JIHIIL Ha 3alafe, e Ha-
GJI0NaeTC HEKOTOpOe COKpallleHHe MOIIHOCTH H TNpeo6GaagaloT necuaHHKH
(IIeenns, o. 'otnana, o. daann, AnaHuckue 0-Ba, 10TO-3amafHas OKPaHHa
QuHngaHanu), ¢dayHa BCTPeyaeTcsi B CaMOM OCHOBAaHHHM paspesa. Haawuuue
B 0a3alIbHBEIX NecuaHHKax KeMOpPHIHCKHX oTJoXKeHHi 3Toli ob6nactu Discinella
holsti u comocraBneHHe ¢ HHMH HaneKko He CaMbIX HHXHHX TOPH30OHTOB
TOJIUM CHHHX IVIHH GoJiee BocTOUHBIX pafioHos Pycckoil minatdopmal ¢ nocro-
BEPHOCTBIO YCTaHaBJHBAJH caMblii HHXKHHH KeMOpPHHCKU{I BO3pAacT yXe BepXx-
Heil MOJIOBHHLI 3TOH TOJIIM M CTABHJIH NOJ BOMPOC BO3pacT Bcell HMXKenekKa-
1IeH 4yacTH paspesa.

YunteiBast, 4TO TecHO CBA3aHHBIE OTJOXEHHS OGaJTHHCKOrO KOMILIEKCa
{HaQIIMHHApPHTOBLlE NMECYAaHHKH, CHHHe IJIHHK H 30(HTOHOBBHIE NECYAHHMKH)
fIpPHHALJIEXKAT €JHHOMY LHKJIY OCAaJKOHAKOIJIEHH H He MOryT OHTL pasfe-
JIeHbl MeXJy HBYMS CHCTeMaMH, 51 IeJIHKOM OTHeC MX K HIDKHeMy KeMGpuio,
a BeHICKHI KOMIJIEKC, XOPOLIO COMOCTAaBHBIUHICA €O cniaparMHTOBO# ¢opma-
uuefi HopBernu, npeijioXun CcYATaTh HOKeMOpPHACKMM, HO ¢ G6e3yCJIOBHBIM
COXpaHeHHEM B COCTaBe mnajeo3ofickofi rpynnel. Takum oGpasoM, 3TH OTJIO-
JKeHHA PacCMAaTpPUBAJIHCh KAaK OTHOCAIUHeCs K CHHHHCKOfI cucteme,

PeaynbraThl 5THX UCCHeNOBaHUHA GHIJIH M3JIOXKEHBl MHOM B ABYX NOKAANaXx:
B Aekabpe 1950 r. u B ¢deBpane 1951 r. Ha Bcecoio3HOM cOBelIaHHH MO CTPa-
TarpaduH [EBOHCKHX H JHOAEBOHCKHX OTIOXKeHWit Pycckoft maardpopmb H
3anannoro Ypana. B nepsom ciayuae MOH B3IIAAS TIOABEPrIHCH KPHTHKE
CO CTOPOHBI MHOTHX JICHHHI'DAACKHX Ie€0JIOroB, H JaXke caMoe BBeJieHHe BeHI-
CKOro M GaaTHHCKOTO KOMIJIEKCa KaK CaMOCTOSITEJIBHBIX CTpaTurpaduuecKHx
€[IHHHII He BCTPETHJIO obuiero ofobpennus.

OG6MeH MHeHHSIMH Ha BcecOlO3HOM CcoOBelllaHHH INOKasall, YTO BhlIeJIeHHe
3THX KOMIUIEKCOB HAlILIO NOJHOe OnpaBiaHHe B NpaKTHYecKofi paGore H 4YTO
HMEHHO Ha 3TOA OCHOBE YAaJlOCh YBSI3aTh pa3peshl APeBHEro najneososi, BCKphl-
Thle GypeHueM B LeHTpaJbHBIX o6sacTax Pycckofi maardopMbl, ¢ paspesaMH
IIpuGanTuk.

Ha copemanun Obio NPEANOKEHO 3aMEHHTb TEPMHH <«BEHICKHH KOM-
WieKe» (IPOUCXONHT OT npeBHero Ha3BaHus Bantuiickoro mMopsa) Gonee yaau-
HbIM [0 CBOEMY 3BYYaHHIO, H B KayecTBe TAKOBOTO ObIN IDHHAT TepPMHH
«BaJIalCKHH».

UYro kacaercsi BHICKa3aHHEIX B3IVIAAOB O CHHHACKOM Bo3pacTe Bajnai-
CKOTO KOMILJIEKCa, TO, XOTs OHH H He IOABEpIJIHCh TaKOH pe3kofl KpHTHKe,
KaK paHbllle, OAHAKO H He ObLIH NPHHATH, a B OMyGJMKOBAHHYIO B pelleHHAX
COBelllaHHA cXeMy cTpaTurpaduH HONEBOHCKHX OTJIOXeHHH Pycckodl maar-
¢opMbl 06a KOMIJIeKCa — BalAAHCKUA H GaNTHACKHA — BOILIH KaK HHXXHe-
KemGpuiickne. TeM He MeHee Ipe[CTaBJieHHE O HEOGXOLHMOCTH OTAeJIeHHS
BaJI1afiCKOr0 KOMILIEKCA OT HHXKHEro KeMOpHS NOJYYHJIO LINPOKOE pachpo-
CTpPaHEHHEe H HALIO MOANEPXKKY €O cTopoHn psina reosoros (E. M. JlioTke-
By, P. M. ITuctpak). DTo mpeicTaBieHHe JENI0 B OCHOBY PaGOTHl reosioros
BcecowosHoro HegTsHOro reosioro-passefioyHoro uHcturyra (BHUI'PH), aa-
HHMAIOUIUXCSl H3YYeHHEeM HIDKHEro 1aJjieo3os, H ellle Toj TOMY Hasajd MHOM,
coeMectio ¢ E. Il. AnekcannpoBoif, Gbljla COCTaB/ieHa COBepLIEHHO HOBas H
nepBas Kapra (auuii W M30MaxXUT JOKEMOPHIACKOTrO najieo3os 3HAUHTEJbHOM
qact# Pycckofi mnardopMbl, ocHOBaHHasi Ha OGOGLIEHHH BCETO HOBOrO Ma-
TepHaJia, AOCTaBJIeHHOI'O TJIyGOKNM OypeHHeM,

S cuen Heo6XOAMMEIM TaK NOJAPOOHO OCTAHOBHTHCA Ha 3TOM Bompoce Io-
ToMy, uto cratbsi H. C. Illatckoro cosmaer JIoXKHOe TIPEACTABJIeHHE, 4TO §
OrpaHMYHJICA TOJbKO paculeHeHHeM J[peBHenaJieo3oiickoil Ttonmu Pyccko#t
An1aTOpMBl Ha JBa KOMILIEKCa H BBEJCHHEM ABYX HOBBIX TepMHHOB. B neil-
CTBHTEJIbHOCTH Xe CaMoe BhblJesieHHe HHXKHEro KoMIlleKca (BeHACKOro — BaJl-
faicKoro) OGOCHOBBLIBAJIOCH KaK OTAEJEHHE €ro OT BhILIEJIEKALIero HHXKHEro
kem6pus. FIMeHHO N03TOMY H BO3HHK BONPOC O CHHHIICKOM BO3pacTe 0CaJKOB,
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MOACTHAIOLINX 3aBeIOMO HHXKHHH KeMmOpuii (6GantuiicKuii KOMIJIEKC) Ha
Pycckoit minardopme.

2

Bropo#t Bonpoc, KoTopbli BO3HHKaeT B cBA3M co crathedl H. C. Ularckoro,
Kacaercs CTpaTHrpa¢HyecKoro MOJIOMEHHsT HHIKHEro KOMILIeKca: NpHuHasaje-
JKHT JIH OH ellie IPOTePO30I0 HJIH YyXKe SIBJSAETCA NaJIeO30HCKHM H KaKuM Tep-
MHHOM cJienyeT ero oG03HAYaTh?

H. C. Illatcknil no 3TOMy mNOBOAY MHLIET, UYTO <«HHXKHHH KOMILIEKC
(= BeHnckuil) ABNAeTCA HNOKEeMOGPHACKHM, SKBHBAJEHTOM CNaparMHTOBOM
¢opManuu, T. e. pudelfcCKHMH OTJOXKEHHIMH», KOTODBle pacCMaTpHBAIOTCH
HM B coctaBe npotepososi. ITox HasBaHueM «pudefickas rpynna» H. C. IllaT-
ckuM (16) Geutn o6menmHeHb! ApeBHHe ToaH Bamknpckoro ¥Ypana ot aif-
CKOMl CBHTH [0 AaIIHHCKOR BKJIIOYHTENIbHO, CYMMAapHOHA MOIIHOCTBIO AO
15 Thic. M. Takum o6pa3oM, mo cBoeMy o6beMy H crTpaTHrpadHuecKoMy HaH-
MEHOBaHHIO pHOeHcKHe OTJOXeHHs IPOTHBOMOCTABJSJIHCh NaJe030HCKOl
rpynne. Meicsib H. C. Illatckoro BmoJiHe sicHo Gblia Bbipa)eHa CJIOBaMu:
«3Jra rpynna no crparurpaduyeckomy o6beMy BecbMa 3HAUHTEJIbHA, U TaKue
dopmaunn, Kak runepGopelickasi, cnaparMHT M CHHHICKas CHCTeMa, MOTYT
OLITH COMOCTABJEHBI TOJBKO C OTAENBHBIMH 4acTaMu pudelickoll rpynnbi». Cy-
Ios mo conepxauuio nocienneit crated, H. C. [latckuit (18) uaMenun B Ha-
CToslllee BPeMsl CBOH INpeXXKHHEe NpEACTaBjeHHs H HashiBaeT pudeiickodl rpyn-
NOH OTJIOXEHHs, «JIeXallye MeXIy HOTHHeM H KeMGpueM», T. €. HEJUKOM
NpUPABHHBAET HX K 0GbeMy crnaparMHTOBO#H ¢GOpMalHH, a SKBEBAJCHTOM IO-
cienneit Ha Pycckoii naardopmMe, Kak Mbl BHAEJNH, CYHTaeT BEHACKHUH KOM-
nyexkc. MoxHo BnosiHe corsacutbes ¢ H. C. IIlaTtckuM, YyTo NpHHATHE TepMHHA
«craparMuToBasi ¢opMauusi», HJIH CHCTeMa Uil OGO3HaueHHH OTJIOXKeHHH
paccMaTpHBaeMoro. KOMIJIEKCa, INpeACTaBJseT Pfl 3aTPYAHEHHH, ONHAKO B
HOBOI YTOYHEHHOH TPaKTOBKe TepMHH «pH(efickaa rpynmnas CTaHOBHTCH MOJ-
HBIM CHHOHHMOM CHHHHCKO# CHCTeMBbl KHTaHCKHX TeO0JIOroB, KOTOphle HABHO
yKe H ¢ NOJHBIM OCHOBAHHEM COMOCTaBHJM craparMut Hiau dokeMGpuii Hop-
BETHH ¢ CHHHICKO#H cuctemoii (7).

U3 Bcex TepMHHOB, KOTOPHIMH B HacCTosilliee BpeMs MPHHATO 0G0O3HAYaTb
JOKeMGpHICKUe-BEPXHENIPOTEPO30ACKHE OTJIOKEHHS] Pas3JIMYHBIX cTpaH (cma-
parmutoBas ¢dopmaius, Han cucrema Hopserun, soxkem6puii CeBeproii Espo-
nel, runepGopeit CeBepuoit PeHHOCKAHANH, HHXKHHE YJIEHBI CHCTEMBI XeKJa-
XyK OCTpoBOB eBpomeHcKoro cekropa ApKTHKH, rpeHiaHauii I'pensanmum,
ToppHIOOHCKHe oThoxKeHusa lllotmanauu, cepusi KbloHHOY o6sactH Beankux
o3ep CepepHoil AMepHKH, GeNbT H, BUIHMO, YHKOMNarp 3amnansoit yactu CIIA
u Kaunannol, aunanuiickasi cucreMa CeBepHo#i AMepHKH, CHHHACKas CHCTEMa
Kuras, cepus Anenauapl IOxuoit Abcrpanun, cucrema Ilypana Wnnun, cu-
crema BurBatepcpann lOxuo#t Adpukn, pudeiickas rpynna Ypana, ajbros-
KHH MHOTHX CTPaH M T. A.), TEPMHH <«CHHHHCKasi CHCTeMa» 3acJyXKHBaeT, No
BCceil BepOSITHOCTH, HanGosiblllero BHHMAaHHs, XOTA Hapsly ¢ HHM OIHHAKOBO
pacnpocTpaHeHbl TEPMHHBI «aJIbIOHKHI», «JIMMaJHA», «30KeMOpHil» H y Hac
B mocjefHee BpeMs «pudeit». HenocraTkn 5THX TEPMHHOB COCTOSIT B TOM, YTO
nepBLIfl U3 HHX yXe JaBHO YTPaTHJI KOHKpeTHoe cojepiKaHHe H OGHHMaeT 1o
CyTH AeNa Bce NoKeMOpuiickue o06Gpa3oBaHHsl, BTOPOH BOLIeN B JIHTEPATYypy
KaK CBA3aHHLI C JIHNAMHCKUM IepephBOM, 3HaueHHe KOTOpOro GHWIO OLLH-
60UHO MCTOJIKOBAHO aMepHKaHCKHMH reosioramu (14), Tpetnil Bcerma conep-
KaJj B ce6e 3JIeMEHT YCJIOBHOCTH H ABYCMBICJIEHHOCTH M, HAKOHeL, YeTBepThii
yXe ceflyac MMeeT IBa TOJKOBaHHS y CaMOro aBTOpPA TePMHHA W BBELEH HM
JJIsi pacCMaTPHBaeMbIX OTJIOXKEHHH Kak 3aBeoMO mpoTeposoiickux. ITocsien-
HHUH TepMHH MOT Gbl CUHTATbC 3HAYHTEIBHO GoJiee MNPHEMJEMbIM, ecau Gbl
H. C. lllarckuii, Tak xe kak 1 C. M. Uuxaues (15) u JI. JIyurepcraysen (9),
oTHOCHJI JpeBHHe CBHTHl DBallkHpckoro ¥pana K najeo3own, oXHaKo, BO-mep-
BbIX, B TAKOM TOJKOBAHHMH BO3Pacra BCeX 3THX CBHT HeT IIOKa IOJHOH yBepeH-
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HOCTH, TeM 6oJiee, 4TO OHH OGPe3aloTCs KPYNHBIM IIePEPHIBOM H HECOTJIACHEM,
4, BO-BTODHIX, KaK yXke OTMEYaJjioch, CofiepKaHHe TepMHUHA «pudeii» B 3TOM
CMBIC/IE COBNANO Ol ¢ COTEpPIKAHHEM TEepMHHA «CHHHICKasi CHCTEMas.

YCTaHOBJIeHHE CHHHHCKOH CHCTEMBI CBfI3aHO C H3BECTHBIMH HMCCJIEIOBaHHUSA-
mu Puxtrogpena (33) B Kurae, a B coBpeMeHHOM - 06beMe OHa BHIACJIEHA M
obocHoBaHa B 1922 r. A. I'paGo (28). B pesysnbrare 30-eTHHX HCCAEAOBA-
HHH KHUTaficKHX M JAPYTHX TeoJIOTOB OTJIOXEHHSI 3TOH CHCTEMBI OKa3aJHch
XOpOIIQ H3yYeHHBIMH B MiaTGOpPMeHHBIX M TI'eOCHHKIHHAJBHBIX (halHsX
BIIOTh A0 LlenTpasbHoli A3mu, u B Hacrosllee BpeMs CHHHIHCKag CHCTeMa
ABAsieTcsd OOGLUENPHHATHIM H COBEpIIEHHO UYeTKHM CcTpaTturpadHyecKUM Iof-
pasfesieHHeM, 3aKJIOUEHHLIM MeXIY AHUCJIOUHPOBAHHBIM NPOTEPO30EM CHCTe-
Mbl ¥YTall 4, KaK NPaBHJIO, HOPMAJbHO JieXKallUM TaKOHOM — IEepPBOi «MOp-
ckoli» cucTemoit Kuras, HOTHOCTBIO COOTBETCTBYIOIUe# HHUXKHEMY KeMOpHIO.

CaMBIM CylleCTBEHHBIM B BBIIEJEHHH 3TOH CHCTEMBI CJIEyeT CUHTaTh TO,
YTO OHAa C CaMOro HayaJa onpelesisfiach KakK JApeBHelillas cHcreMa Ialeo30s,
noJAcTHNaoWass KeMOpUll, B TO. BpeMst KaK BO3pacT BceX APYrMX €e aHajoroB
YaCTHYHO WJIH MOJHOCTBIO paccMaTpHBalcsid Kak mnpotepoaofickuii. MMeHnHO
KaK majieo3oficKad CHHUMACKas cucreMa Gbuta BkmioueHa A. H. Masaposm-
yeM (11) B yHCJIO OCHOBHBIX €IHHHIL TeOXPOHOJMOTHH.

OcHOBBIBasiCb Ha 3TOM OGCTOATENLCTBE, a4 TaKXKe Ha H3yUeHHH THOA U
HcTOpUH (POPMHPOBAHUA ApeBHeMNIero ocafioyHoro Kommaekca Pycckoft nanat-
¢$opMBI, KOTOPHI OTHeCeH K CHHMACKONl cuCTeMe, CJIefyeT CUUTaTh, 4TO INpH-
BAATHE TEPMHHA KHTAfICKMX reOJIOrOB HMeeT mokKa GOJIblIMe OCHOBAaHHS, UeM
tepmuna H. C, Ilarckoro. ITaneo3oiickuit Bo3pacr CHHHIACKOH CHCTEMB! Gl
AocTaToyHo yGenutesnbHO o6ocHoBaH A. I'pabo, naBIiMM el H MaJleOHTOJOTH-
YECKYI0 XapPaKTePHCTHKY Ha OCHOBAaHHH H3yueHhsl KoJuleHHi. Takylo xapakre-
PHUCTHKY TIONYYWJH M CHHXDOHHBIE OTJIOXeHHs CepepHOii AMepukH, riae B
OTJIOXKeHHsIX GesbTa yKa3bIBAIOTCA HAXOAKH OTIeYaTKOB Mexys. B psze paiio-
HoB 3amaaubix mraroB CLIA omnoxkenuss nokem6pua ofpasyioT BMecTe C
TAKOHUHACKHMH M HACTOSIUMMH KeMGDHHACKHMH OTJIOXKEHHSIMH eIHHYI0O MOII-
nylo (no 15000 M) cepuio HeH3MeHEHHBIX OCAaAOYHBIX MODOX, TaKXKe MOJY-
YAIOUIHX MAaJEeOHTOJOrHIecKylo xapakTephcTHKy. Oco6eHHO TecHas cBfi3b Ha-
GionaeTcsl MeXAY CHHHACKUMH OTAOXKeHHAMH (cepHa Anesnauibl) H HHKHHM
kemGpueMm B IOxHo#t ABcTpanny, rae B BepXax afeianiCKOH CepHH OTKDBITHI

IpeBHeiimne ¢umiokapuabl (26). TecHefinass cBA3bL MeXXAY OTJIOXKEHHSIMH
«aoxeM6puﬂ» H HHXXHEr0 KeMOPHsI YCTaHABJHBAEeTCH BO MHOruxX paitoHax Ce-
BepHofi Eppontl, a2 B npenenax CHCTeMbl XemquyK rpannua MeXIy HHMM
HOPOCTO SIBJISIETCS YCJIOBHOIA.

IMoxanyit, caMbIMi 3aMevaTeJbHLEIMH YepTaMH OTJIOXKEHUHA CHHMHACKOM CH-
CTeMBbI, H3BECTHBIMHU Cefiuac y>Ke Ha Bcex ApPeBHHX MJardopMax 3eMHOro lIapa
H B psifie NTOKeMGPHACKHX N€OCHHKJIMHAJBHBIX oGsacreil, siBafiOTCA: 1) HaJH-
YHE COBEpPIIEHHO GecCIlOpHBIX YKa3aHHH Ha CHHXPOHHOE OCalKOHA3KOMJIEHHIO
oJig/ieHEeHUe H 2) COBMECTHAasi KHUCJIOLHPOBAHHOCTb S5THX OTJIOXKeHHH ¢ Gojee
HO3IHHMH OTJIOXKEHHSAMH Najieo3osl (OT HHUXKHero KeMGpHS B ONHHX paioHax
0 KapGoHa BKJIOUHTEJBHO B JpYrHX). B OGOJBIIMHCTBE CJIyuyaeB TOJBKO
snefiporeHAyYeckue IBHXKeHUs (BbIpaxawoliyecsi B 6osee HIM MeHee 3aMeTHBIX
nepepriBax OCaAKOHAKOIJIEHHS) qucnpyro-rc;{ Ha TpaHHIle CHHHS H KeM-
6pHsi, a2 B 11JIOM — H B HOpMaJbHOMH noc.nqLoaaTeanocm paspesa, H B cTe-
neHu weTaMopqmsma H B NOCJeNYIOllel NHCIGIUPOBAHHOCTH OHH NpEACTaB-
JSIOT €IHHBbII KOMILJIEKC OTJOXKeHHH. DTo 06CTOATeNBCTBO YK naBHO o0pa-
FHJIO Ha cebst BHHMaHHe H 3acTaBHJIO Leblil pan reosoroB (A, A. ITonkaHos,
M. 3. Suumenckuit, JI. Jlyurepcraysen, E. M. JliotkeBuy, Jlaycon, Jlefin,
Henu, I'p36o, Kuep, Xunac u MHOTHe Apyrue) BHICKA3bIBaThCA 3a HeOGXOmH-
MOCTb NPHCOEIHHeHHs MO3AHEAOKeMOPUHCKHX OTJIOXEHHH K maneosolo. Jleiin
H Yppu (14) noxaspiBajn 6MH30CTh 3THX OTIOKeHHH (GesibT H KblonHoy Ce-
BepHO# AMepHKH) K keMGpHIO, OMHpasicb Ha ONpelesieHHe BO3pacra pagHo-
aKTHBHBIMH MeTORAMH.

KakuMu e THNHYHBIMH YepTaMu [Majie030sl XapaKTepH3yeTcs HpeBHef-
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FeHHYECKHX [BHXKEHHH, CYIIeCTBEHHO M3MEHHBLUMX naJjeoreorpaduio Pyc-
cKoil niaThopMEIL.

H. C. lllarckuii BUAHT B pPa3BUTHH HHXKHEKeMGpHIHCKOH TpaHcrpeccHH
CBHAETENILCTBO GOJIBILIOH CAMOCTOATENBHOCTH GaNTHHCKOrO KOMIJIEKCa ocaf
KOB H KJaJeT 3TOT ()aKT B OCHOBY J0Ka3aTelbCTBa NMPOTEPO30HCKOro Bo3pa-
CTa NMOACTHJIAIONIMX OTJIOMKeHHH. MHe mpeacTaB/seTcs Takas HHTeplpeTaHus
sToro ¢dakra omHGOYHOMA, TAK KaK HHXKHekeMOpHiCcKasa TPaHCrpeccHs HMeJa
He O6WIMi XapaKTep, a NPOABHJACH JHUIL B Mpejesax NOrPY3HBLICHCS YacTH
Baartuiickoro 1UTa; Ha OCTaJbHOMH K€ TEPPUTOPHH Mbl JHOO COBCEM He BHIHM
ocaikos KeMGpHs, J16GO OHH B COBEpILIEHHO HeNpephIBHOM paspese CAeRyIoT
3a CHHHICKHMH JIIMUHAPHTQBBIMH INIHHaMH. UTo Kacaercs camoro nposbije-
HUS 3nefiporeHHYeCKHX ABHXKEHHH Ha rpaHHle CHHHA H KeMOpHs, TO 3TH IBHU-
eHHs, KAK H3BECTHO, HE MOTYT CJYXXHTb OeCCIOpPHBIM. KPUTEPHEM HaxKe AJIf
NpoBeJieHHs IPAHHUIL MeXIy fIpycaMH B npefejax OfHOi#l CHCTeMbl, He TOBOPA
yXe O rpaHULaX MexXIy LeJHIMH crpaturpaduyeckuMH rpynmnaMu. Bmecre c
TeM, B JaHHOM CJyuae YCTaHOBJIEHHE 3MelpOreHHYeCKHX ABHIKEHHH sBJsieTcs
BAXHBIM CBUIETEJbCTBOM B MOJIb3Y CAMOCTOSITEJILHOCTH BaJjigafickoro H 6aj-
THHCKOr0 KOMIUIEKCOB KAK OTJIOXEHMl HOByX pasHBEIX, HO GecCNOpHO naJieo-
30fCKHX CHCTeM, M OHO, HaJo mojaraTh, GyleT NpPaBHJILHO OLEHEHO TeMH
HCC/IeIOBATeNISIMH, KOTOpble [0 CHX NMOp Bech BajNalCKHN KOMMJEKC paccMa-
TPHBAIOT KaK HHXKHeKeMOGpUACKHIL.

IMepBrifi maneo30HCKHA perHoHaNbHbI NEPEphIB B  0OCAIKOHAKOIJIEHHH,
COIIPOBOXKAABILHICA MOYTH {IOBCEMECTHO NpOleccaMi KAaOJHHOBOIO BbIBETDH-
BaHHs M HACTOSILLMMH, XOTS M MecTHeIMH (paiioH JIOKHO U HeKOTOpLle paftoHbl
BenopyccHH) MHCIOKALHAME OCafOUHONO NMOKPOBA, HACTYIMJ MOCAe OTHOMeE-
HHMS CHHHX IVIMH, T. €. Ha TPaHHIe HHXKHEero M cpeiHeno keMGpus (MKoDCKHE
clioH). DTo NMeppoe KPYNHOE MPOsBiEHHE TEKTOreHe3a KOPeHHBIM O6pa3soM
cOamxKaer (OODBeNHHACT) OTJIOXKEHHA CHHUS W HHXKHEro XeMOGpHA Kak reofio-
THYeCKH eJHHbIHi KOMIUIeKC ApeBHefUIuX OCalouHBIX oOpasoBaHuili U He maer
OCHOBaHHA TNPOBOAMTL BHYTPH HErO IPaHHIY MeXIy [ajeo30eM H IpoTepo-
30eM. I'pannua MexAy OTJIOKEHHAMH 3THX TPYNI €O BCeH OTUETVNBOCTHIO H
OYEBHIHOCThIO (DUKCHPYETCA B OCHOBAHHH DacCMaTPHBAEeMOr0 HOPMAaJbHO-
OCaMOYHOTG KOMILIEKCa, JeXallero Ha MeTaMOPQH3OBAHHEIX OTJIOKEHHAX
HOTHHSI HJIH ellle Gosnee IPEBHHX OTJIONKEHHSX IHCJOUHPOBAHHOTO NPOTEDO-
301. TecHO CBA3BIBAIOT OTNOXKEHHS] CHHHMS M KeMOpHs, BONDEKH B3ryiggaM
H. C. Hlarckoro, u apeBHelilllne mnaneodHTONOTHYECKHE OCTATKH, CTaBILHe
ceflyac HM3BeCTHBIMH N0 MHOTOYMCJEHHBIM HAaXOJKaM CIOp B BajAaficKoM H
6anTHACKOM KOMILJIEKCaX.

Orkpuitie, cnenannoe C. H. HaymoBsol, nmeer Bhinalolneecss 3HaueHHe H
M03BOJII€T HaJesATbCs Ha GofiblliMe ycrexH M B H3YYEeHHH BONPOCA O MPOHC-
XOMAEHNH XHU3HH B CHHHHACKOM TMepHOAe, CaMoOe MOJIoIEeHIle KOTOPOro B Ia-
Ne030HCKO#H Ipe yiKe CAYKUT OOBsICHEHHEM YDe3BBIYafHON BBICOTHI OpraHU3a-
HUM PaCTHUTEJIbHOTO MHpa KeMOpHA.

OueHHBasi B HEJOM Pe3yJbTaThl U3YYEHHS JIMTONOTHH, ¢aluil, recjsoruye-
€KOM HCTOPHH, PEeTHOHAJIbHEIX M CTpaTHrpaUueCKUX COOTHOLIEHHH M NaJieoH-
TAJIOTHH CHHHACKHX H KeMOGpuicKux orsioxeHHii Pycckoil mnardopMbl u yus-
ThIBas COBpeMeHHble NOCTHXKEeHHsi B OOJNIACTH M3y4YeHHsl aHaJIOTHYHBIX o6pa-
30BaHHH Ha APYTrHX mjaaT(opMax 3eMHOro ILIapa, MOXHO CHenaTbh TOJBKO
OIMH BBIBOJA: CHHHECKHe H KeMOpHiHCKHE OTJIOXKEHHs He MOryT ObiTb pasje-
JleHbl MEeXIy ABYMSI CTOJIb CAMOCTOSITEJIbHEIMH TPYNNAMH OTJIOXEHHH, KaKu-
MH SIBJISIIOTCS] NaJ1e030i H NPOTepo3oi, Tak Kak 06pasyloT e€AUHbIH B re0JOrH-
Y2CKOM CMbIC/Ie KOMIJIEKC OCafOYHBIX 0OpasoBaHHH, (popMHpoBaHHEM KOTO-
poro HauHMHaercsi naseo3ofickuii atan ucropun 3emyn. CBoeoGpasHblfi KOHTH-
HEHTAJNbHBIA peXuM JpeBHHX GacceliHOB CHHHS C ero IIHpoyafiliuM oJjiefieHe-
HUeM HaKIajiblBaeT crnelH¢pHUecKHH OTNeYaTOK Ha HavaJbHYIO a3y 3Toro
sTamna, Ho 3Ta ¢as3a CBHIETEJBCTBYET yiKe O HOBOH 3pe, C HOBBLIM MaJs1e030i-
CKHM THIIOM CeIHMMeHTOreHe3a, PacHpOCTPaHHBHIErocs Ha IUHPOKHE IJIOILAJAH
IpeBHeHNIHX CHHEKJH3 W FeOCHHKJIHHAJBHBEIX NPOruGoB.
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BO BCSIKOM CJiyude BepXHEM, OHM, BO3MOXKHO, BCTPEUAlOTCs CoBMecTHO. JlaBHO
H3BECTHO, YTO Ta H ApYyrasi TecHeHIIHM o6pa3oM cBsi3biBaTess ¢ 3ddysHs-
HbIMH OpPONAaMH, KaK 6Bl 3aMellas HX N0 NMPOCTHPAHHIO, HHOTAA nocJjeiHue
SXOAAT B COCTaB 3THX (popMauui, nepeciauBasicb ¢ SIIMAMH HJIH 3KeJie3H-
cTeiMi kBapuutaMu. O6GeiyHO 06e 3TH (GOpMAaIHU aCCOUWHPYIOTCA C 3EJEHO-
KaMeHHbIMH TIOpOaMK: BO3MOXKHO, YTO MMEHHO TaKOe MOJOXKEHHe 3aHuMaer
H3BeCTHAsl 3eJleHOKaMeHHas (opMauus, NOACTHRAIOILAS O0O6PA3OBAHHA KPUBO-
POXKCKOTO KOMIJIEKCA B BOCTOYHOM YacTH YKPaHHCKOTO KPHCTAJTHYECKOTO
MaccuBa. HecoMHeHHO, MO YCJIOBHAM OGpa3oBaHHUS  JKeJEe3HCTO-KBAPLUHTOBAR
¢dopMauns oueHb GJIH3KA K SIUIMOBOM, ONHAaKO TNEPBYIO HUKOWM 06pa3om
HeNb3sl MPeACTaBHTh cefe KaK pesyabrar MeraMopdu3Ma BTOpPOH; B caMOM
nejie M AMIMBL, H JOKECOHJIHTH! MECTaMH BCTPEYaloTCs COBMECTHO, M3BECTHH
H KpYTHbIE SILIMOBBIE TOJIIIM, 3ajleraioilue CcpefiH OYeHb CJIOXKHO CMATHIX
H MeraMop(H30BaHHBIX 06pa3oBaHui (kapamypyHckas csHTa Llenrpasbroro
Kaszaxcrana).

Crparurpaduueckn pacnpocTpaHeHHe (HOPMALMH KENE3UCTHIX KBAPLUUTOB
orpasnunBaeTcsd NoKeMOpnfickamu spamu. HauGonee npeBHHe XKeCTHIAHTO-
Bble XKeJle3HSIKH H3BecTHbl B apxee. K Bepxam apxes uJid HH3aM NPOTEpPO30
(asbroHka) oTHocsitcs, BHAMMO, dopMmaunu Kpusoro pora u Kypcko#t mar-
HHTHON aHOMaNuH, K HHXXHEMY H CPeNHEMY MpOTEpO30l NpUHAANEKAT
HHXKHe- W BepxHerypoHckne (AHHMHKH) XKeJIe3UCTble KBapUMTHI pafioHa
03. Bepxuero B CeBepHofi AMepHKe H XeJie3HsIKU MaccuBa Yayray Llentpanp-
Horo Kasaxcrana, BeposiTHO, GoJiee IPEBHEr0 BO3DPACTa KeJNE30pYAHbIE KBAp-
uuTe Buxapa n Opuecst Uumnu; Goslee MoJoablé «BepXHeIOKeMGpHACKUE
eJIe3UCThie KBapLUUThl HMEIOT WIHpOKoe pacnpocrpaHende B IOxHuo# Adpuke
(mxecnuautel cucremnl Hama-TpancBaanb); ciofla e OTHOCATCA CHHHICKHe
)Kemesucrole KBapuuThl IOxHOA MaHWKYpPUH W, HaKOHell, BEPOATHO HHIKHe-
KeMOpuiickue Xeje3ucTole KBapuuThl H AliMel M. Xunrana u Kopen.

Jenesucroie kBapunThl M. XHHTaHa, MOBHAMMOMY, OTHOCATCS K CaMbIM
rTy6OKHM, CaMBIM JIPEBHHM OTJIOXKeHHsIM KeMGpusi. Boile B keM6puu, opro-
BHKe, B BEpXHEM MaJjieo3oe, Me3030e H KafHO30e MKeJNe3UCTHIX KBApLHTOB HeT,
XOTSl POACTBEHHAs] MM silIMOBas (opManus B nocjaepudeiickux o6pasoBaHusx
pacnpocTpaHeHa BecbMa LIHPOKO.

Taxum o6pa3zoM, ¢opManHst KeJNe3HCTHIX KBAapPUHTOB XapaKTepHa TOJNLKO
IJIsT TOKeMOpHicKHX 0Gpa3soBaHHR OT INIyGOKOro apxesi A0 BepXHeNpOTepo-
30MCKHX OTJIOKEHHA W HcYe3aeT B HHXKHeKeMGpHACKHX cioax. C TakuM
pacnpocTpaHeHHeM BO BpeMeHH KeJIe30PYHAHLIX KBAapUHTOB HAXONHTCS B CBAA3H
KpaliHsis HepaBHOMEPHOCTh B paclpelieieHHH XeJie3a B nocjeapxeiickux o6pa-
3oBaHuax; Tak, H. M. Ctpaxos (12) HenaBHO yKasas, 4YTO IJS1 aJNblOHKA
3amachl JKefje3a, MOACYATAHHEIE A BecbMa HEMHOTHX MeCTOpPOXKIeHHH,
8 30 pa3 Gousblue, yeM GoJiee NMOJIHO YYTeHHBIE 3aMachkl B MOCJ]eaJblOHKCKHX
OTJIOXKEHHSIX; HAaJO IIPH 3TOM HMETb B BHAY, YTO JJIHUTENILHOCTb aJbrOHKA MpH-
MepHO paBHA JJIHTEJBHOCTH BCErO0 NOCTEaJbrOHKCKOTO BpeMeHH. «Takum
o6pa3oM, TpH COBpeMEHHOM COCTOSTHHH 3HAHHUM, HECMOTPS HA HX HENOJIHOTY,
Mbl BCE XXe MOXEM PAacCMaTpHUBaTb KaK COBEpLIEHHO NOCTOBEPHBbIH TOT (aKT,
YTO TrJaBHeHinHe, MOAABJSIOIHE KOJIHUECTBEHHO, MAcChl XKejesa XKeJjesopyn-
HbIX MECTOPOXKAEHHH CKOHIEHTPHPOBAJHCH B JApeBHeHlllHe, NOKeMGpHACKHe
SMOXH Pa3BHTHA 3eMJH, B MOcelyiolllHe Xe STalkl KOJHUYECTBO OCafouHOro
xeJiesa B MecTopoxKIeHHsix pe3ko y6uiBaers. H. M. CTpaxoB BHIHT NPHUYHHM
3TOro B MoBHIIeHHOM coaepXaHun CO; B aTMocdepe nokeMOpHs, B Hecpas-
HeHHo 6oJiee HITHPOKOM Pa3BUTHHM B JIOKeMOpHiiCKHe 3MOXH FeOCHHKIHHAJbHbIX
30H 3a CcyeT MeHblIero pasMepa ToraallHuXx njaatdopM; OH He ocrnapHBaer
Takxe MHeHus B. A, O6GpyueBa, KoTopbiii BHAHT NPHYHHY OTPOMHOH KOH-
UEHTPALHH XeJje3a B JAOKeMODHHCKHX MeCTOPOXIEHHSX B CBOeoOpasHbIX
N oueHb OJATONPHATHBIX INS JKENEe30HAKOMJEHHS YCJOBHAX BLIBETPHBAHHA
Ha TOBEPXHOCTH JOKEeMOPHHCKHX KOHTHHEHTOB. B xoHeuHoM mTOre,
H. M. CrpaxoB chneuHpHUHOCTb PYIOOTHONKEHHS (HOPMAIHH JKeJEe3HCTHIX
KBapUHTOB NHBITAeTCS OOBACHHTL FHMNOTETHUYECKAMH OCOOEHHOCTSIMH IDEBHef-
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fUHX apXeACKHX H aJIbTOHKCKHX MOpell H OKeaHOB, KOTOphHIE, IO ero MHEHHIO,
«OblIH BECbMa MaJiO NOXOXKH HAa COBPEMEHHbiE H MPEACTaBJS/IH Co6oii KaK GH
orpoMHble 03epornonobHbie 6accefinbl ¢ npecHol u c1a6o CONMOHOBATOH,— XOTA
MTOCTENEHHO H OCOJIOHSIIOLLLeHCA,— BOMOM».

Bropoii ocanounoit dopmauuefi, BecbMa pacnpocTpaHeHHOR B MPOTepO30e,
aBJseTcss ¢Gopmanus nONOMHTOBas. Peskass pasHHIa MeXay KONHYECTBOM
H MOLIHOCTbIO JOJOMHTOBBIX TOJLL B JOKEMOGPHH, C OMHOM CTOPOHMI, H B mocJe-
JAywouie Gojee MONOAbIe NMEPHONBI, C APYrofl,— MaBHO u3BecTHA. JIOMOMHUTHI
H MarHesHTHl, MO CIPaBENJHBOCTH, CYHTAIOTCH HACTOJIBKO XaPAKTEPHBIMH AJIA
JOKeMOpHA, UTO Ha 3TOM (pakTe OCHOBAHO MPHMEHSIOLIEECT HEKOTOPLIMH TeOo-
JIOTaMH MPaBHJIO ONPERENeHHs! H OTHENEeHHs, B HEMBIX TOJINAX, aJblOHKa OT
naneo3osi MO HAJMYHIO B MNEPBHIX MOBBLILIEHHOrO CONEPKAHHA YIJIEKHCJIOro
maruus. MaMeHeHne comep:kaHHss MarHus B KapGoHaTax B 3aBHCHMOCTH OT
BO3pacTa nopoj Bnepable Gbi10 BbisicHeHo P. lemu, uM xe G0 NPenioxeHo
H O0bACHEHHE 3TOro fIBNEHHS B CBS3H C H3MEHYHBOCTLIO COJIEBOTO COCTaBa
B0 MHPOBOTO okeaHa (19, 20).

B atom rony A. 1. BunorpanosuM, A. B. Ponosum u B. M. ParbiHcKHM
ony6inKkoBaHbl JaHHble (3) O pPacMpOCTPaHEHMH BAXKHEAIIHX XHUMHUECKHX
3/eMeHTOB B KapGoHaTHBIX mopomax Pycckoit nnardopmul. Janunie mo CaO
u MgO oxkasamuce HacTosbKo 6aH3KMMHM K crapbiM uudpam P. Henn mo
CesepHolt AMepHKe, UTO aBTOPbI CYMTAIOT BO3MOXKHBIM NOJNAraTh, 4YTO <yMeHb-
fileHHe BO BpeMeHH KosnuectBa MgO B ¢opMHpOBaBUIMXCA APEBHHX OCafKaX
6blJI0 32KOHOMEPHHIM H OGIIHM A5 Beeft 3eMJIH npoueccoM».

MoxHo 3ameTuTh ellle Goslee pe3Koe PasjiMuHe MeXIYy ajibTOHKOM M Tiajie-
030eM B 3TOM OTHOWIEHHH, eCIM paccMaTpHBaTh colepxaHue Ca u Mg He
TONBKO B CPelHHX TpoGax IS ONpeleNeHHBIX CTpaTHrpaduuecKHX eAHHH,
Kak sto cienano A. I1. BuHorpagoBbiM H ero coaBTOpaMH, HO H Y4UTHIBATH
TIPHYPOUYEHHOCTh UX X OnpeflesleHHhIM ocafiouHbiM dopMausam. C 310t TOYKH
3peHHs] JOJNOMHTHl OCOGEHHO IIHPOKO PpacnpocTpaHeHbl B (opManmusx ABYX
THUTOB. :

ITepBylo W3 HHX MOXHO HAa3BaTh COJEHOCHOH WJH THIICOBO-COJEHOCHOM;
sTa GopMalHs NPeKPacHO H3yyeHa; AJs AONOMHUTA 3Tof (opMauuH 0COGEHHO
XapakTepeH nmapareHes ¢ cyibdaTaMH, THNCOM, AHTHAPUTOM H IENIECTHHOM.
Marnesnt B 3T0ll hopManun BcTpeuaercsi oYeHb PEAKO H B HHUTOXHBIX KOJIH-
gectBax (13).

JloJIOMUTEI THIICOBO-COJIEHOCHOM (OpMannyu OueHb IIHPOKO pacnpocTpa-
HeHBl B Najieo3oe, HAYHHAA C HHXKHEr0 KeMOpusi, OCOGEHHO Ppas3BHUTbl OHH
B leBOHE H B MEpPMH; H3BECTHH OHH H B ME€30-KaHHO30€ W NPHTOM He TOJbKO
B naaThOpPMEHHBIX, HO H B CKJAaquaThlX TEOCHHKJHHAJBbHBIX 06JacTaX: Tak,
HanpuMep, CyAs MO NOCTOSIHHOMY MapareHe3y ¢ THIOCOM, K 3Tofi (opmaunuu
FIpHHALNIEKAT 3HAMEeHHTble TPHACOBble JOJIOMHTH AJbr.

Bropyio ¢opManuio cienyer HasbiBarb IOJOMHTOBOM, TaK KaK HepenKo
3Ta (opMaiua cyaraeTcsi MOYTH OAHOPOAHEIMH OYeHb MOLIHBIMH TOJIIAMA
ZONOMHUTOB. XapaKTepeH NJA HOJOMHTa 3Toft GopMauun HepeiaKuit napareHes
€ Marde3uTOM H OTCYTCTBHE B CKOJIbKO-HHGYAb 3aMETHBIX KOJMYECTBAX CYJb-
¢datos. [Monomurosas ¢opMallus MIHPOKO pAacnpoCTpaHeHa B JAOKeMOPHH,
CIOfa OTHOCATCSA MOILHble AOJOMHTOBBIE CBHTH (CaTKHHCKad, aB3sgHCKasg,
MuHbsIpcKast) pudelickoil rpynnsl Ypaja; JOJOMHTOBbIe TOJUIH 3TOr0 Xe BO3-
racra Ha EnuceiickoM kpsixke u Ha Cu6upckoit naatdopme (cBura Kapréukn,
JaHTaKcKast, rpeGeHcKas CBUTHI, CBHTa MaHXH H Apyrue); HOJOMHTH cniapar-
MHTOBO# (hopMalHH; MOUIHBE NOJOMHTOBHIe cepHu ajbronka CesepHoil Ame-
puky, uccnenosanusle P. Ilenn; Takue xe tonn Kuras, Adpuku u apyrue.
Hast nokeMmGpusi nojsoMuToBast ¢opManHs TAK XKe XapakrepHa, KakK MJsg
TIOCeAYIOLIero BpeMeHH THIICOBO-COJIEHOCHAs.

Tonu DOJOMHTOB Pa3BHUTH TaKKe B APEBHENATECO30HCKHX OTNOXKEHHAX,
HanpuMep, B KeM6puu CHGHpCKOIl miaT¢opMbl; CYAsi N0 HMEIOLHMCS JIHTOJO-
FHYECKHM ONHCAHHAM, LIHPOKO PasBUTHl OHH B KeMGpuu CKaaucteix rop (21).
Kax ykasmBaer H. M. CrpaxoB, B BepxHeM Naneo3oe TaKue RONOMHTH CO-

39



% ,26% 9 ,8116 " W D= ,.( % /81 ,.(. Hh2) *

+,19, #.2 " #. , .. *  FIF + $ %.2 %, ", *.%3
h+6% ) % $§ . *9 .0 9 §$I12¢" & *5#3 ", *.h 3

@ *7..4
9 #3 {<dB.#g+ " 3*F*FH . ,3 ) THH#*T T - #..
-# /1.8 *) # #% 9#%W38 ) "8 I / )., %@ *3

8 1 +, 16% 2 8, - ##3*. 31 T ##3*. ) .V (#HH Y.
", Tt $(#3*@ T2 N % L& T,2 9 #Y%

8 %, —#./ % ., *.8 b o# wW' @G 3 *I 0
- #.6 #8éééD31 =AT /) b OH##H % s 0
O# W38 ) "8 O5E Kk KK!%. '§ ) 31#k "o
#. 1,84@% DACE 2) ho$2 >, 1 $3° w2 (# 3

w4 @eB " C=TE ) . J# H.S <" —#.. 1,80 %
0CCR 2 # $# 6,2 8 9#WH38 ) " *9 .2 ). "3

%9,.7 "HAIR 1"2) ) T #w# *I

‘eé'~Cc ) "F
",2 % 38) " (.%#3 "H#H#3 % 9,.7

.6

7.03) .8 #
WS @/ .8 %, 0
)

-Nooit

) .
.$ 59/ 8- R $) % $2
#./$) " A S *H L)
>#,$* "l @7 .8 %, — #.28 = D CAITE
. @8 D '=TE & 9,.5. Wow% ##3* 7.@ * D ="CC¥
CONE L<IB.#+ " M2 %9 2% h*9 Wt (2

#01 /), % * #% 9 #¥W38) " *9 .2
< . U3 THE3'H * 9 §* ) $3 6 (b * -"1 " (0
#3*. @ *7.2*. " *9 2 .), $2 W 15 % ## $,.(. R
# 03 — h2 %R G " 9 .. $.43% . o@ *7..0 .
.9 BB ISh D'— ).,.% 2@ *T7.28 ), $ . *$ JH#?
$ ',9 ) % o##3 " *9 .. 9## 1. ", <% 2R
#.9 W ), $ .*$ /#$ *I *@ *7.0 % 3" .8
Y B HE/THE G LE* LT R L #) K # #
e, # #3 ' +, 1 #.4% 3 . " L. | *4g $ % . NCE
) K*,. "#.8@ *7./" V%, 7, %" ®Wo(# % " 140
Bo,#T8U2 "%, h+ ) 7 5 1#8 # $I(#3 3
5 (#&)8$#*)%@ * 43 @ *7.. . 5 81— + #,.0
SHIRHE 1=/ 2# () T hw#E  #*x #3/ .$* #(.0
773" 26%2) . "3 *8 % #3% ¥y, * @ *7./Q
(R D) LT3t e § ekt et iR % #) L*
1.8 WS @ *T.HE h,.(. ), %0 * -+ " (0
L), $2 % T #38 9% #./ %S [HS R " I+*
<oox T8/ *H3@ *T7./ % —# (hU . ). 3 *163$" &
: x X XL 882 % & * %o g
*_"!)’$*_*$$*- #$)# )
2 t#8 " L H(, @ *.  #.2 "ah
B @ *7.. "o )., b 3t $* —#' 5 $8"M% H#H.—#./
*9 [ # H# 31R",* % 3 @ *7.. % (6%2 5  #.88
#0

+
20

Y, $2ABS* —#' U g#/L <O % (#3 . .91
LA 2@ *T.. MR L LW 7., %+ #.7 * "
8 % #3* *), * 8#) % $/ 8.), $/ 8@ *0
AT RG] )"tk B.—#x *Q | X

S(H3 TS H< AL 2, +.( K. L Lt #2225, " %9 0Q
) 8" % 3 "1 y7.0.( .8 @.3. % + @.( .8 ', .28
D¥* @ .+." @ Eh+  *H#HEL #@H'.8 3 "3 9 W .0
ho&# X O.,.. M+, ., W/ " X9/ +  $8 ... ) #/
S # W Y W $/ .8 # 2,2662) (W7 +.)0
wWe/oH 9## % L%, +.. "t (#38 @ *T7./ '+

*Ho+ M 9 H*x, x g # . 9 .#38@.5. 0
8.x.( .81, .28 %, —#2 ., * 9 #/) % $/0
2 I AR S I G A E I X

FH.$*3 ) 4§ 24 v#.C L <. ) % SR



BecbMa xapakTepeH. [Ipexpme Bcero mopakaer KpaiHsAs GeAHOCTb NajleOHTO-
JIOTHYECKHMH OCTaTKaMH MOLIHBIX HEeMeTaMOP(H3OBAHHBIX TOJILI BepXHETo
HOKeMOpH#A, COCTOSIHX M3 TAKHX OCAJIOYHBIX MOPOI, JIHTOJOTHYECKHE TOMO-
JIOTH KOTODHIX B MaJjie030e Yacto GbIBAIOT MepPenojiHeHbl OKAMEHEJOCTAMH.
Ita GeAHOCTb — He KaXKYyLIascs; ee HeNb3sl OOBACHHTL MeTaMOpP(H3MOM, TaK
KAaK MHOTHe NOPOABI MPOTEPO30s JaXKe MeHee HW3MEHEHBI, YeM Te MHAJEO30M-
CKHE TMOpOAN, B KOTOPHIX OKAMEHEeJOCTH OYeHb XOPOIIO COXPAaHMJHCh; €€
HeJb3st OGBACHHTb UECJIMKOM c/laGoH H3y4eHHOCTbIO BepXHENpOTepO30HCKHX
TOJIUI, TAK KaK BO MHOTHX paliOoHax H paspesax [pOTepo30si MOHCKAM naJjeoH-
TOJIOTHYECKHX OCTaTKOB ObIIO NOCBAIIEHO MHOTO BpeMEeHM H BHHUMAaHHs; Clle-
JIAHO MHOrO CHELUalbHEIX PaGOT H He TOJNBKO DerHOHAaJbHBIMH TeoJIoraMi-
CBEMILUHKAMH, HO H CHNENHAJHCTAMH MaJeoHTOJIoraMu -H crpaTurpadamu,
Hanpumep, Yosabkorom, B. M. Kennepom u apyrumu. OTcyTcTBHE WM Kpaii-
Hfs1 6GelHOCTb MaJIEOHTOJIOTHYECKHMH OCTATKAMH TOPHBIX MOPOJ — XapaKrep-
Has yepra BCeX MPOTepo30HCKHX o6GpasoBanuit. [lo cux mop He Hafimedo
CKONbKO-HHOYb YIOBMCTBOPUHTEJIBHOTO OOBACHEHHA 3TOMY (aKTY; OJHAKO He
MOXeT ObiTb COMHEHHii B TOM, YTO B BepXax NPOTEPO30sl OPTalHUeCKUil MHp
Ob1 MOUTH TakK Xe GOoraT, Kak M B HHIXKHEM KeMOpHH.

B nmokeMGpuu HaffieHH HpOCTeiilllne (KODHEHOXKH H pPaIHOJApHUH),
Porifera (cnukysnbl KpeMHEBHIX Ty60K), KHIHEYHOMOJIOCTHHIE (OTHEYaTKU
meny3), Vermes, B 4aCTHOCTH CerMEHTUPOBaHHble (KOJbYaTbie?) 4epBH, MpH-
MHTHBHbIE TIJIeYeHOTHe, C POTOBOM MJIH H3BECTKOBO-porosoil (ochopHokucast
M3BeCTb !) pPakoBHHOM, pasauyHble MoJutiocku Tuna Hyolithes u Chuaria, pas-
JIHUHBIE paKooGpasHble, TO TaKHe MpHMHTHBHHIE, Kak Beltina danai, To Bbico-
KoopranusoBaHHbleé Tunbl Protadelaidea howchihi. Pekoucrpyxkuusa, no koro-
poil onmpefeiifieTcss CHCTEMaTHUeCKoe MNOAOXKeHHe mnocienneit (opmbl, MHe,
OJIHAKO, NpEeJCTaBJseTCS HCKYCCTBEHHOMH, HeoGocHoBaHHOA. Penkue, cnopaiu-
YyeCKHe HAXOHKH JOKeMOpPHACKHX G6GeCmo3BOHOYHBIX BCEe JKe YKa3hiBaloT HA
TO, YT0o: 1) B mpoTepo3oe Bce THABI KHUBOTHHX NpeACTaBJeHbl O4eHb IPHMH-
THBHBIMH (pOpMaMH, 2) Yy HHX OTCYTCTBOBAJIH, IOBHIHMOMY, H3BECTKOBhLIE CKe-
JAeThl, 3) B ueyqoM ayHa nporepo3os, HECOMHEHHO, OYeHb Pe3KO OTJIHYaJach
faxke OoT HauGoJiee JpeBHHX KeMOpHICKUX (ayH.

®nopa npoTepo3os H3BECTHA Jiyullle (payHb!; 31eCh IIHPOKO Pa3BHTH CTPO-
MATOJIUTHl H OHKOJIUTHI, MOYEMY BepXH NPOTEPO30sl HacTo Ha3bIBAlOT 3Poit
H3BECTKOBEIX BoAopocJieit. B BepxHeM nokeMGpHH MOBCEMeCTHO pacnpocTpa-
HeHnl paasunbie Collenia, Osagia, Conophyton, Newlandia, Gymnosolen,
Cryptozoon u MHorue Apyrue aHajiorudHble o6pasoBanus. B. I1. Macnos (8, 9)
y6eauTesibHO MOKa3aJ, YTOo B 0Opa30BaHHH APEBHHX CTPOMATOJHTOB H OHKO-
JHTOB NPHHHMAIOT yyacTie, MOBHAHMOMY, He TOJBKO CHHE-3€JieHble BOJIO-
pocsiH, HO ¢ GarpsiHKH M 3eJieHble BOLOPOCJH, YTO 3TO, TaK CKas3aTh, BOLODOC-
Jaesbie koJionuH. [losromy x Collenia, Gymnosolen u apyroii aHajorHyHoi
thJiope Henb3si MORXOAHTh, KaK K GIIOJNIOrMYECKMM poAaM. D10 cKopee CHCTe-
MaTHYECKHE eIHHHUBI «BONOPOCIEBLIX CTAXKeHui», B cBA3u ¢ 3rum B. I'1. Mac-
JIOB NPH3LIBa€T K OCTOPOXKHOMY H KPHTHYECKOMY OTHOLIGHHIO X CTPOMATONd-
TaM, KaK K PYKOBGASALINM HCKONaeMbIM, lie OTPHLAf, OAHAKO, COBEPIIEHHO HX
crparurpadudeckoro sHayeHusa. s sonmpoca o rpanuile najneososs W npoTe-
po30sl BaXKHbl cyeAyioliHe ¢aKThl: BO-NEPBBIX, LIHPOKOE M MNbILIHOE Pa3BHTHE
B JOKeMOpPHH YKa3aHHbIX CTMOMATOJIHTOB, BO-BTOPbix TO, uTo Collenia u apy-
rHe CTPOMAaTONHUTHI SBJSIOTCA Kak Obl aHTarOHHCTaMH GeClO3BOHOYHBIX Opra-
HH3MOB B /peBHeHIUHX NOKeMODHMACKHX H mNasieo30HCKHX Mopax. Tak, B
HHXHEM naneozoe CuOGHpckod miaathopMel B cosx, comepxauinx Collenia,
NHLIb KpalHe DEAKO BCTPEUAIOTCS OCTATKH GPAXHONOA, H HaoGOpOT, HanpH-
Mep B OpIOBHKe, 3amafnbiXx okpauH TyHrycckoro Gacceiina, npociou ¢ 6ora-
Toit (paynoil obbiuno Jumenst Collenia; nocnennue, ogHako, secbMa 4acTo
BCTPEYAIOTCAd B KPOIOWIMX H MOACTHJAAIOWINX W3BECTHAKAX M AOJOMHTAX, 8
CBOIO ouepelb JHIIEHHBIX XUBOTHBIX OCTAaTKOB.

ITonoOHbIE aHTarOHHCTHYECKHE COOTHOMIEHHs (ayHbl U (JIOPH Kak-6yATO
noareepxaaior Muenue A. T1. BurorpanoBa (2) o mpuyuHe OTCYTCTBHS H3BECT-
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KOBBIX CKEJIETOB y JOKeMOPHACKHX GeCrIO3BOHOUHBIX: I COBPEMEHHBIX Mopel
OH TMOKa3aJ, YTO CyLIeCTBYEeT 3aBHCHMOCTb MeXAY HacblllleHHeM (mepechille-
HueMm) n HepocoilenneM CaCOj; Boabl M HanuyueM u3BecTkKoBbiX (CaCOj)
CKeJIeTOB OpPTraHHU3MOB; MOCJEAHHE Xy MNEPBLIX GeCrO3BOHOYHLIX MOTJH BO3-
HUKHYTb JIHIIb NPH ycaoBuM HachlileHHs cpeanl CaCOj». Otcioma o BHI-
CKasaJl THMOTe3y, «4TO B NOKeMGPHACKOM MOpe CYIeCTBOBaJH NMPUMHTHBHbIE
6ecrno3BOHOYHBIE 6e3 H3BECTKOBOTO CKeJleTa, BCJEACTBHE OTHOCHTENIbHO Bhi-
cokoro comepxanuss CO; B Bo3ayxe H BOHe, CO3JaBaBllHe HeNOCLIILIEHHE
mopckoit Boan CaCOj;. Ecnn Hepocwilienne Boawnt mopsa CaCO; npensitcTBo-
Bano 6ecno3BoHouHbIM otaarath CaCO; B HX TKaHfX, TO 3TO HEe MOIJO
nomewatb (HOTOCHHTE3HPYIOUIUM BOJAOPOCHSM JOKeMOpHs, NOTpe6asBILHM
cBoGoauyo ¥ 6Hkap6GOHATHYIO YIJIEKHCJIOTY H3 pacTBOpa, €0o34aBaThb YCJIO-
BHa nepechitienns CaCO,; B 06sacTaX X OGUTAHHSI H TaKXKe OTKIaAblBaTh
CaCO; B cBonx TkaHax. TlociegHee OGCTOATENBLCTBO OGDBACHSET HaXOXKIE-
HHEe B JHOKeMODHM H3BECTKOBEIX BoAopocieit (mocjiefHHe MOIJIH CTPOHUTH
pucb) ».

I'nnoresa A. I1. BurorpanoBa Ha nepsbift B3MJIAA XOPOIIO YBA3bIBaeT OCO-
GEHHOCTH NPOTEPO30OHCKOr0 OPraHHYeCKOro MHpPa ¢ OCOGEHHOCTAMH CPeAbl, B
KOTOPOH OHa pa3BHBAJAaCh; OJIHAKO OHA HUKOHM o6pa3om -He OGbBICHAET nopa-
x)awlule# 6egHocTd (hayHOM ocanKoB NOKeMOpHS: Beb Aaxe NMPH HeLoCHIile-
nud CaCO; B nokeMGpHM MOT/IU NMPEKPacHO Pa3BUBATLCH OPTAHH3MBI C XHTH-
HOBBLIM, POTOBRIM NMaHLbIpeM, MOAOGHLIM MAHULIPSIM TPHJIOGHTOB, HJIIH CO CKeJe-
ToM 13 (ochOpHOKHUCIOrO Kajbliudg, NMONOGHBIM pakoBHHAM 6e33aMKOBBIX
6paxuonon. eno, NOBHAHMOMY, He TOJILKO B NpeAnoJaraeMoM BHICOKOM colep-
xannuu CO, B atMochepe nokemGpusi u B Hemochiliennn CaCO; Mopeit; npH-
YHHBI OTCYTCTBHS OpTaHHYECKHX OCTATKOB B JOKeMGPHUH ellle He BCKPBITHI; 3TO
oHA M3 TPYAHBIX MpoGaeM, CTOALIHX Nepel GuoreoxuMueil Halllero BpPeMeHH.
Cuenyer ellle pa3 NOAYEPKHYTb, UTO OTCYTCTBHE HCKOMaeMbiX B TMpPOTepo30e
He 3aBUCHT OT MOCHENYIOUMX H3MeHeHuf, KOTopble 3TH ApeBHHE OCanKu npe:
Teprnenu: Belb B TAKHX OTNOXKEHWAX, KaK alllHHCKas, MHHbAPCKas H Haxe
3UrasHHO-KOMapoBCKast M aB3sHCKasd CBHTHl 3aMafiHOrO .CKJAOHa Ypana,
C. H. Haymosa Hauwna KyTuHuaupoBaHHbie cnophl (5, 10), Gnuakne U Toxie-
CTBeHHble cropaM HHXKHekeMGpufickoii cuHeft riunbl. Haxoxnenue satnx crop
B pHdeficKHX OTJIOKeHHsX YpaJsa yKka3biBaeT Ha TO, UTO JaXKe B CKJaAyaThIX
NPOTEPO30HCKUX MOPOAAX MOTJIH MPEKPACHO COXPAHATHCA TAKHE TOHKHe NaJjie-
OHTOJIOTHYECKHE OCTATKH, KaK CHOpLL.

Kcrath, 31ech cienyer 3aMeTHTb, 4TO, K COXAJIEHHIO, CTPOeHUe 06oJoueK
B NMPUMHTHBHEIX COPaxX HHXXHEro KeMOpHsA yXe TaKoBO, YTO TPYAHO NpelcTa-
BHUTb AaNbHelilllee X YOpPOLIEHHE; MO3TOMY CXOACTBO H TOXAECTBO pHbeAcKUX
CIOp ¢ HHXHEKeMOpUHCKHMH HHKOHM 006pa3oM HeJib3s CYMTaTh AOKAa3aTelsb-
CTBOM KeMOpH#CKOro BO3pacTa «HeMbIX» CBHT 3TOR uyacTu Ypaaa.

BuBONE O rpaHHLEe IaNeo30d H NpoTrepo3os. Bor Te
¢$hakThl, KOTOpble HAZO YYHTHIBATH NMpU 06CYKACHHH BONPOCA O IpaHuLe Majeo-
304 M OpOTepo30s. BHIBOAK, KOTOpBIE MOXHO CAEJNAaTh H3 H3JOXeHHOro, cie-
dymolue:

1. HuxHsia rpanuna keMOGpus, B YaCTHOCTH, W majeo3os, 200611e, MOXKeT
OLITh OmpefesieHa TOJbKO Ha OCHOBAHWH MNAaJIEOHTOJIOTHUYECKHX HaHHHIX, TaK
KaK Ha 3Toil OCHOBE M MPOM3BENEHO [eNieHHe NaJjien30sl Ha CHCTEMBI, Ha 3TOM
K€ OCHOBE BLIIENAIOTCA BECbMa BaXKHble TPYMNbLl — HUXKHENANeo30icKasa u
BepxHenaseosofickad. [leneHue nokeMOpHSI Ha KpYINHble CTpaturpacguyeckie
eIHHHUB! (TPYNNBI) MOXeT GhiTh CAeNaHO TOJNBKO MeTONAMH TeoJorH4ecKHMH
(TekToHHYECKHMH) H MeTO/JaMu aGCoJIOTHON FeoXPOHOJIOFHH.

Hapyuienne atoro npHHUHNAa OPHBOAHT K GosblUofl myTaHuue, NpUMepH
KOTOpOH €CTb H B CTaThsIX MOHX ONMOHEHTOB, ONpele/sIoUIHX HHXKHIOW rpa-
HHUILY Najeo30sl TeKTOHHYecKuM MmetoaoM: Tak, E. M. JlioTkeBuy K HuXHEMY
NaJieo30l0 OTHOCHT He TOJBKO ClaparMuT (LOKeMODMA HeKOTODHIX dBTOPO3),
HO M HOTHHH, KOTOpHIfi BCEMH reoJioraMu MOKa Bcerna OTHOCHJCA K fipOTepo-
3oi0; HaoGopot, B. C. Coko/oB rpaHuLy MeXAy najeo30eM M OpPOTeposoeM
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ua» (4). Ecau cynuts no ckeseraM ApeBHeRIIMX (hayH, TO MOXKHO NyMaTb,
YTO CKEeJIETHl H PAKOBHHBI XUTHHOBBIE, poroBble H M3 (POCHOPHOKUC/IOTO Kalb-
IHS, TIOABHAUCH ¥ XKHBOTHBIX paHbllle, YeM PaKOBHHBI M3BECTKOBHIC; 3TO, KaK
MHe NpEeACTaBAACTCH, TaKXkKe ONPOBEPraeT Bo33peHusi, Bpoae rumotes A. 1. Bu-
"Horpajgosa u P. Jlenn.

Ecsn npaBwibHA THMOTE3a, YTO OPTaHHU3MBI JOKeMOGpHA Oblin GecckesreT-
HBIMH, TO ICHO OTPOMHOE, KOpEHHOe OTJIHYHE OPraHHYeckoro MHpa 3Toro Bpe-
MeHH oT dayH naseo3oficKknx nepHonos. B sToM cayuae pasHuua Mexay opra-
HM3MaMH J0KeMGpHsi U OPraHW3MaMH I1aNeo30s HecousMepHMO TIJayGxe H
BaXxkHee, yeM OT/IHYHS B payHax H (Jopax Mmaneo3os H Me30301.

TaxkuM o6pasoM, HMewIIHeCcd MANEOHTOJOrHYeCKHe NaHHble H JaHHble 00
YCJIOBHAX CYIIECTBOBAHHSI OPraHHW3MOB B JOKeMOpPHH (cpega) 3acTaBJsOT
CYHTATb, YTO HHIKHSAA, APEBHASA TPaHUIA MAJe030f1 COBMaLaeT C XOPOIIO W3-
BECTHO# H¥JKHell rpaHuuell keMGpHS, YTO OPraHHYeCKHH MHUD AOKeMOGpHs, MO-
BHAHUMOMY, GblI HACTOJILKO CaMOGHITeH, HTO Aaxe BepXHHH AokeMGpuit 3acny-
JKHBAeT TePMHHA MPOTEpPo30it (OT wpotepos — cTapediuuil, MpeXHui, <ol —
KH3Hb). [Tlepedpasupys UMTHPOBAHHYIO Bhilile MbICHAL. JIn Chl-rvaHa, MOXHO
co Bcedl yGeXIEHHOCTbI) CKa3aTb MOMM ONMMOHEHTaM: €/iBa JIH PasyMHO MpH-
6aBAATH K MaJNe030i0 ellle OfHY FPYNNY CHCTEM, OTCYTCTBHE B KOTOPOH Maseo-
30MCKHX OKaMeHesocTell siBjasieTcss pakToM.

2. O pudeiickoit rpynne H pUPEHCKHX OTIOKEHHAX
Pycckoii naardopmb

O repmMube «pudpefickag rpynmas. ITox nporeposoeM 06bIUHO
MOHUMAIOT OTPOMHBLIA OTpPe30K reoJIOTHYECKOH HCTOPHH MeXAy keMGpueM H
apxeeM, UMeIOLINA MJIHTeNbHOCTEL cBbile 500 MJH. JieT, T. €. IpHGIH3UTENBHO
CTOJILKO JKe HJIH HeCKOJNILKO GOJibllle TOro, BO CKOJILKO H3MepsieTCsi BeCb HCTO-
pHUecKHil 3Tan XH3HU 3eMJIH OT HH30B KeMOpHus fo0 coBpeMeHHocTH. [IpoTepo-
30/t Ha TeppHTOpHH BocrouHoeBponefcKol MIAaTGOPMBEI U OKPYXKAIOIIUX €e
CKJafuaThiX COOPY)KEeHHH eCTeCTBEHHO paclajfaerci Ha CJeAYIOLIHE TPYNMBI:

Huxuuit xem6puii
(rpaHHIa MeXIy Najeo3oeM H IPOTEPO30EM)

I[Iporeposoit

1. Pudeilickaa rpynma (ot 450—500 mo 600 muH. Jiet)
2. HorHuiickas  » (ot 600 go 750 wman. JieT)
3. Kapesnbckaa  » (or 750 mo 1000 » » )

(ycsioBHas TpaHHIA MeXKAY NMPOTEpPO30eM H apxeeM)

Apxei
Cakcaranckasi (KpHBODOXCKast) rpynma H Gojiee ApeBHMe oOpasoBaHufA.

Takoe o6uiee neneHHe nO0KeMGpHs GO NpeAsoxedo muoit B 1946 r. (12),
NpH NMepecMOTpe MaTepHasia mo reojorun Pycckoit mnargopmbl. Kak cnenyer
H3 Moell pa6GoThl TOrO BpeMeHH, CaKCaraHCKYIO TpPyNy, BONpeKH OOLIeNnpHHA~
TOMY MHEHHIO, 1 cUHTaN 6ojiee ApeBHEH, yueM KapeJbCKYIO, HCXONA M3 B3aHMO-
OTHOLIEHHA CKJagyarocrell 3Thx AByx rpynm. Torma Ke s Npulles K BLIBOAY
O HeOOXOAMUMOCTH CY3HUThb MOHAITHe pH(peHCKoil rpynnel caMoil BepxXxHel yacTblo
[IPOTEPO30s1, HCKJIOYHB M3 Hee WOTHHIi; MOBOAOM K 3TOMY OBLIO TO, YTO HOT-
HHH, Kak ¢dopMmauuio njaathopMeHHYIO, Hejlb3sl COMOCTABJAThL MO BO3PACTV ¢
pudeeM B LeJIOM 3anafHoro ckiona IOxHoro ¥pana, mnpeacrasasiouiero.
coboit dopMaLuIo KPpAeBOi YyacTH CKJIaayaTodl 30HBI, MO TOH NMPHYWHE, YTO Mar-
MaTH3M H MeTtaMophHu3M NJaaTGOPMEHHOr0 HOTHHS BhIllle MarMaTHiMa H MeTa-
Mop}H3Ma TeOCHHKJIHHAJNLHOrO pUdes. dTo GopMalLHOHHOe HeCOOTBETCTBHE ¢
HEOCNOPHMOCTBIO YKa3biBaJIo0 Ha 3HAUHTENIbHO OGOJBLIYIO APesHOCTb HOTHHUA,
HA MOJIHYIO ero 060co6JeHHOCTh KaK CAMOCTOSITENIbHON rpynmnbl. TakoB o6bem
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pudes H TAKOBO €ro NoJIoXKeHHe cpeiu ApYrux aokeMGpuiickux rpynn Pycckoft
nAaTPOPMHI.

IMocae oTkpoituii A. B. KonesimoBHya crajo acHO cTpaTHrpadndeckoe noso-
JKeHHe APeBHUX oTyoXkeHud MockBul u IlauenMsl, cTanio sICHO, YTO KpacHble H
3eJieHble aPTHIJIHTH H AOJOMHTH PEIKHHCKON TOJIIH H MOKPHIBAIOIIHX ee OT-
JIOEHHHA JIAMHHAPHTOBBIX CJIOEB SABJAIOTCS NJIAaTHOPMEHHBIM aHaJIOTOM DH-
GelicKHX OTJIOXKeHHH Ypaja, noyeMy OHH B LEJOM M NOJKHBI HasbIBAThHCH
TaKXe pH(pelcKUMH.

B. C. COoKOJIOB CYHTAET, UTO B TAKOM, YAYULIEHHOM, C MOEH TOUKH 3penus,
ofbeme, pupeiickas Tpynna BHoJHe CoBNajaer ¢ 06beMOM CHHHIACKOR CHCTEMBL
KUTalCKUX TeOoJIOTOB, a TAK KaK CHHHH YCTAaHOBJIEH KaK Iaje030iCKasaA CHCTe-
ma, a pudeidl, Kak mpoTeposoiickas, To, no MHeHuio b, C. Cokonosa, TepMHuH
«CHHHA» Gostee mpuemyeM 1isi 0003HAUEHHs] NPeBHEMILUX OTJOXKeHH#A Pyc-
Kol Tratdopmbl.. C 3THM 51 HHKAK He MOTY COIVIACHTbCSI, H He NMOTOMY, 4TO
pudefickass rpynna MHe, Kak ee aBTOpy, OnuXKe, ueM CHHHUICKasd, a Mo clie-
AYIOIIHM JIaHHBIM:

1) Bepxuss rpaHnua pudes, CHHHS, CNaparMura, 6ejibTa U T. O. OAHA H
Ta JKe; 3TO rpaHHlla MeXHy naJjeo3oeM M NMPOTepPO30eM, T. €. MOAOLIBA KeM-
Opuiickoit cucreMbl. Jlns ycTaHOBNEHHS eIHHON, YHHBEpPCAJNLHOM HHUXHel rpa-
HHIBI BEPXHEro MOKeMOpHsI METOAMKH NOKa He pa3paboTaHO, XOTA TaKue Iio-
MBITKH JeJarb HYXHO; NO3TOMY B HacToslliee BpeMs NPEANOYTHTENLHO NpH-
MeHSITb MECTHOe WJIH peruoHasibHoe crpaTurpadmuyeckoe nesieHue. C ato#l Tou-
KH 3peHHsI TepMHH «pHbelickas rpynna» — eAMHCTBEHHO TNpHEMJEMbIH 1%
ctpaturpadmu Coserckoro Corosa.

2) Kax BMAHO H3 NpHBEIEHHOrO Bhblllle OnNpefefieHHd pHbeHCcKOod rpynnsbi,
crpaturpadrueckuit o6beM ee BecbMa YeTKHUA; CHHUHCKAA CHCTEMa KMTaHCKHX
reoJioroB NOHHMAaeTCA ropasao wupe, yem Hamu pudeiickas rpynna. Cunnii
KHMTafilleB 3TO MO CYUIECTBY BEChb NMPOTEPO30H, BECh aJbrOHK; OTAENbHbIE YaCTH
€ro CPaBHHMBAIOTCA M C CBHTON GeJbT, H C TOPPHAOHCKHM MECYaHHKOM, H C HOT-
HHeM, H Jaxe ¢ rypoHoM. IToHaTHe cHHHiiCKOH cHCTeMBI crano Gonee 1WAPO-
KHM, ueM o6beM pres; a y3KHe, YeTKHe CTpaTHrpadyuyecKie NOHATHSA BCeraa
NPEeANOYTHTENbHEE PACIJILIBUATHIM NpeiacTaBieHusM. S HasweiBawo pudeickylo
Tpynny rpynnoH, a He CHCTEMOH MOTOMY, YTO, NOJb3YSCh TEKTOHHIETKHAMH
NPHHLMNAMH, MOXKHO YCTAaHABJIHBATb W CPABHHBATb OUeHb OGoOJbiliME CTPATH-
rpaduyecKHe eIHHHIBI, COOTBETCTBYIOUIHE CKOpee TaKHM TMOHATHSM, KaK Kaje-
JOHH/BI, TePUHHHABI, aJbIHAbI, ME3030HAbl, a He CHCTEMAM B OOBLIYHOM <«MOCJIe-
pudelckoM» cMBICTe 3TOr0 CJIOBA.

3) CoBerckHe Treosiord 3a KOPOTKOE BpeMsl caellajii psd  YAauyHbIX
HONLITOX B paspaboTke reojorvH pHQEHCKON rpynimbl: Mbl Telepb XOPOLIO
3raeMm 3TH o6pa3oBanus B GoOpMaLHAX KPaeBHIX 30H cKaamyatocTH (DBamku-
pusa) (15), B nnardopmennbix dopmanusax Ha Pycckoil naurte, B ¢dopmanum
KpaeBbIX Mojlacc (aUIMHCKasi CBHTA — MHTpauusi nporu6a B CTOPOHY IIAT-
thopMbI) H, BO3MOXHO, Jaxe B CJHOXKHBEIX H TPYAHBIX AJIS Pacno3HaBaHUSR
topMauusx BHYTpeHHHX uacTell reocuuknuHanu (Llentpanbuuit Kasaxcran).
D710 JaeT HACTOJNBKO MOJHOE NPEACTABJEHHE O TeoJoruH pudeickoil rpymnnbi,
KaKOro Mbl He HMeeM O ee 3KBHMBaJIeHTaX HHUTJle B APYTHX CTPaHaX.

Takum o6Gpasom, BTopoe ocHoBHOe Bo3pamenne bB. C. CokosnoBa H
E. M. JlioTkeBHYa MPOTUB NPHMeHeHHsi TePMHHa <«pudelickas rpynna» AJs
JIpeBHEAIIHX OTJIOXKEHHH O0Cafo4YHOTO MOoKpoBa Pycckof muiardopMbl Hesbas
cuUHTaTh ybenutenbHbIM. TepMHH «pHelicKHii» Bo BCeX OTHOLUIEHHAX HEH3Me-
PHMO Jiyullle BceX APYTHX, H, B YaCTHOCTH, TePMHHA «CHHHMHCKas CHCTeMas.
3ameuy KCTaTH, 4To AJsi 0G0O3HAYEHHS] BEPXOB MPOTEPO30S CHHHICKAS CHCTe-
Ma He HMeeT Jla)Ke NMPEHMYILECTB MPHOpPHTETa, TaK KaK APYrué aHajoTHYHbIE
CBHUTHI ObLTH BHIAEJIEHBl U MAaJICOHTOJOTHYECKH OOOCHOBAHBI paubllle (cmapar-
MHT, 6eJIbTCKasA cepHs M APYTHE).

O TpaHCrpeccCHBHOM 3aJieT2HUH HHUXKHEro KemMGpHud.
E. M. JTioTKeBHY HAaUMHAET CBOIO CTATbIO C BO3PAaXKEHHH NMPOTHB MOHX BLIBOLOB
© TPaHCIPECCHBHOM 3ajieranun HuxHero Kem6pus. Ilo Muenuio E. M. JlioTke-
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BHYA, CHHHE [VIHHBI MPEeACTaBJAIOT COGOH perpeccCHBHYIO CepHIO, a He TPaHC~
I'PECCHBHYIO; B KauyecTBe apryMeHTa TaKoi KOHLEMNLUHH OH NPHUBOAHT TO, YTO
€HHHE TJIHHBI NOSBJAIOTCA I0XKHee IMUpoTel JIEHHHrpaja, a moicTuJIaMOlUIHe
HX OTJIOXeHHs1 pacnpocTpaHnsioTess A0 BuiGopra. B. C. CokosioB, He Bo3paKasn
FAPOTHB TPAaHCTPECCHBHOI'O 3aJIeTAHHSI CHHEl TIYHBI B I0XKHOH 4actu DBanrtuii-
€KOro LINTa, OOBbACHSET TaKoe 3ajJleraHHe YHCTO MECTHHIM MOTPYXKeHHeM STOR
YacTH WIMTA; TakUM o6pasoM, ecan E. M. JlioTkeBuu coBeplleHHO oTpHIaeT
SIBJIGHHS] TPAHCTPECCHBHOTO 3aJleraHHst HHXXHero KeMGpHs Ha miatdopMe, TO
B. C. Cokonos mpugaer TpaHCTPECCHH YHCTO MeCTHoe 3HaueHHe. B stom, c
Moeil TOYKH 3peHHsl, OCHOBHOE PaCXOKIEHHe MEeXIy MOHM MpeAacTaBJeHHEM H
NpencTaB/ieHHeM obounx aBTOPOB IO Ie0JIOTHH PAaCCMaTPHBaeMbix KeMOPHACKHX
H MPOTePO30HCKUX OTJIONKEHHIA.

SIBneHnio TpaHcrpecCHBHOro 3aJjerandsi KemM6pus Ha DBaaruifickom mure
sl IPHAAI0 OCHOBHOE 3HaYeHHe AJIs paclin(ppPOBKH YCJIOBUA 3aneraHusi U cTpa-
THrpaduu ApeBHeHIIMX oT/oKeHHA Pycckoit nanardopmbl. ITostomy BeiBOA
«BepxHHH KOMIJIeKC OOHApPYXKHBaeT SICHO BHIPAXKeHHOe TPaHCTPECCHBHOe 3aJie-
raHue Mo OTHOLUEHHIO K HHXXHEMY KOMILIEKCY» — €JHHCTBEHHOe MecTo B Moei
ctatbe (17), HaGpaHHOe B Pa3pAIKY.

Aprymentauus E. M. JlioTkeBHYa B mnojib3y pErpeccCHBHOrO 3aJieraHus
KeMOpHSl MOXeT BBLI3bIBATH TOJIbKO YAWUBJIEHUE, HENPABHJbHOCTb €ro npef-
CTaBJIeHHH CTOJIb OYEBHAHA AJSA BCAKOTO TeoJIora, UYTO OCTAHABJHMBATbCA Ha
STOM He HMeeT HHKaKoro cmbicia. Bospaxewus B. C. CoxkosioBa 6aH3KH K
po3paxenuam E. M. JliotkeBnua, on nuuer: «H. C. llarckuii Bugur B pas-
BHTUH HHXXHEKeMOPHICKON TPAHCTPECCHU CBHIAETENbCTBO GOJLINOH CAMOCTOSA-
TeJIbHOCTH Gasruiickoro (HuxkHekem6puiickoro.— H. IIl)) xoMnnekca ocaaxkos
H KJaZeT 3TOT (aKT B OCHOBY J[AOKa3aTeJbCTBA IPOTEPO3OMCKOro Bo3pacTa
NOACTHIAIOIIHNX OTJIOXNKeHHH. MHe npeacraBnsieTcs Takasg MHTEpPOpeTalus 3TO-
ro ¢akra olwHGOYHOMH, TaK KAK HUXHEKeMOpHACKAs TPaHCPPECCHs HMeJa He
o6lIuil xapaKrep, a NPOSBUJIACH JIHIIb B Npeneaax norpysmsileiics uacti Ban-
THHCKOTO IIHMTAa; Ha OCTANbHOH_XKe TEPPHTOPHH Mbl JUGO COBCeM HEe BHOAMM
OCajJKoB KeMGpHsi, J1uO0O OHH B COBEPLIEHHO HENpPepEIBHOM paspese CJenyioT
3a CHHHHCKHMH JIAMHHADUTOBBIMH IiHHaMu». Kak mokasaHo B Moelf cTatbe,
HHXXHeKeMOpHiicKasg TpaHCTPeCCHsl 3aXBaTHJa OrpPOMHYIO 4yacTb baanrtuiickoro
HIHTA, OT HOPBEXCKOrO BbiCOKOTOPbs H IOxHo#t LlIBeunn, BopHronrbma — Ha
tore o 68° Ha ceBepe, H OT OoKpauHbl ['paMmHaHCKOH reoCUHKNHHAJH Ha 3at
nane no [Ipubantuiickux pafionos Coro3a Ha Bocroke. Koneyno, Bcskas
TpaHCrpeccHs CBfA3aHA C OMyCKaHHeM, 3TO AokasaHo aaBHo A. 1. Kapnmuh-
CKHM; HHKHekeMGpuiickasi TpaHCTPeCCHsi CBS3aHa TaKie ¢ ONYCKaHHeM, HO
He KaKoro-To yuacTka, a Daartuiickoro mmura B 1enoM; B cHHekausax (Mo-
CKOBCKo#t, BanTuiickoii?) B 3TO BpeMs NpPOAOJIKAaJNOCh HAaKOMNeHHe OCafKOB,
Gonee MOLIHBIX W 60Jiee TOHKO3EPHUCTHIX, YeM Ha LUHTE; KaK 3TO cjeayeT H3
AaHHBIX M0 MOCKOBCKOMl CHHEKJIM3€ H UTO FOBODHT O NPOAOJIKABILEMCS Ony-
cKaHuu cuHekaussl. Lllupokoft TpaHcrpeccueft HuxkHero keMbpua Ha Bantuii-
CKOM ILHTe Jerko oObsicHseTcss Go/ibllioe MOCTOSIHCTBO HaNJIIMHHAPHTOBOH
NayKH TEeCKOB H TEeCYaHHKOB, FIBJAIOLINXCA KaK Obl OCHOBHHIM TOPH3OHTOM
HHXXHeTo KeMGpus. TakuMm o6pa3oM, omyckakde Baatuiickoro mura conpo-
BOXIAJNO INPOAOJXKABILEECs B HUXKHeM KeMGpHW onycKaHHe MockOBCKOH H
BanTtuitickoii CHHEKJHU3.

KoHeuHo, BCAKYIO TPAHCTPECCHIO, U HHXHEKeMOPHACKYI0O B TOM 4HCTe,
HeJTb3sl PaccMaTPHBATh KaK siBJIGHHE, 3axBaTHBIee ONHOBPEMEHHO BeChb 3CM-
HOM IIap; OOHAKO TPAHCTPECCHBHOe 3ajleraHh: HHUKHEro KeMOpHS H3BECTHO
oyeHb IMPOKO, BanTufickuii WIHT B 3TOM OTHOIIEHHH He ABJAETCA HCKJIOUe-
HueM. Tak, TpaHCrpecCHs HHIKHEro KemMOpHa 3axBaTwia GoJblilie NpoCTDaH-
ctBa B Cu6upy, Ha Awabapckom MaccHBe, Ha AJIZIaHCKOM lllkTe; TpaHCThec-
CHBHOe 3ajieraHue Kem6pus onucaHo ansi [Ipubaiikansa u Bocrouneix Casn
H T. 1. XOpollo H3BECTHA 3Ta TPAHCrpeccHs B BOCTO4YHON uyactu Kawanckoro
muTta, va O3aokckom noaustuu ¥ 1. 1. U1 8 Bocrounom Kutae HuxHuil kem-'
6puit c Redlichia sinensis, mosunuMoMy, BClony 3ajieraer TPAHCTPECCHBHO MO
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YeCKHM COCTaBOM mopon Guikaiiliei cymrs, [po3HeHcko-JlarectTanckas npo-.
BHUHIHUSA, 3aHUMasi TPOMAJHYIO IJIOIAIb, HUKAaK He CBS3aHA MO MHHEPAJIOTH-
9eCKOMY C€OCTaBY C NPHUMBIKAIOUMMH vacTsMH KaBKasckoro ocrpoBa. Ha.
060poT, COCTaB 3TOT T'OBOPHT O CBA3H ee ¢ Pycckoit nmiatdopmoil, mecuanne
o6pasoBaHHsl KOTOPOil, HauuHas C OeBOHA, YIWBHTEJNBHO CXOXKH C Kaparas-
CKHMH NecKaMH I'posHeHcko-JlarecTaHckofi NpPOBHHUHUH.
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dwr. 5. Iluarpamuu-poau YacToT OPHEHTHPOBOK HAKJIOHA cepm‘»‘x KOCHIX
Cl0€eB B Kaparase. SamTpnxonaHHHe AnarpaMMbl-poskl UMEIOT Macuitab
B IiBa pasa MeHbllIHi'l, YeM HE3aLTPHXOBaHHHE.
1 — Crasponoase (10 3amepoB), 2 — ¢. Bo3uecenka (Tepckuil xpeber) (€9 samepon), 3 —
CepHoBoack (22 3amepa), 4 — p. Acca (85 3amepos), § — p. doptanra (17 samepos), 6 —
p. Apryn (70 samepoB), 7 — p. Xyaxyaay (oxpecTHocTH cea. Beneno); (35 samepoB), & —
BOXOPasSAeN MexAy p. fpuk-cy H p. Axtamr (24 3amepa), 9 — p. AkTam, I0JKHLIA Daspes
(35 3amepos), 10 — p. Akram, cepepHHA paspes (82 samepa), 11 -- p.°Cyaak (15 3aMepos),
12 — Kymropkaae (17 samepos), 13 — Kanuyraf (5 samepos), I4 — Byidnakck (4 3a-
Mmepa), 15 — Jleunnkent (4 3amepa), 15 — p. Uepkesosenb (7 3amepos),! I7 — p, Manac-
o3eHb (20 3aMepoB), I8 — p. Aum~cy M IoXHHe pa3pesH (21 3amep).

OKaTaHHOCTh KBapleBhIXx 3epeH, no maHHHIM P. I'. JIMHTpHeBOii, Takxke
MOATBEPXKAaeT 3Ty TOYKY 3pEHHS — OHa Bo3pacraer K lory. Haxkoneu, mo
FPaHyJIOMEeTPHYECKOMY COCTaBY, KOTODHII H3MEHSeTCS OT [paBelHTOB, B
pafione BosHeceHkH, CepHoBomcka u KyMTOpKase mo ajleBpuToB B UepHHX
ropax 1 B lOxnoMm JlarecraHe, TakxKe MOXHO BLIBECTH 3aKJIOUeHHe O ce-
BEDHOM MECTONONIOXKEHHH HCTOUYHHKOB CHOCa IO OTHOWEHHI0 I'pPO3HEHCKO-
JlarectaHckOl NpPOBHHHMH,

92



H3yyeHHe TeKCTyp MeCYaHBIX NOPOJ, KaparaHa, NPOH3BENCHHOE COBMECT-
uo ¢ H. B. BaccoeBuuem, nokasajlo, YTo B KaparaHCKMX MECYaHHKax LIHPOKO
pacnpOCTPaHeHH KOCHie CJIOH M 3HAKH psiGH. Hamu Gbiio nmpousBeneHo CBHI-
mte 1000 3amMepoB OpHEHTHPOBOK HAKJOHOB KOCHIX CJIOEB H IIPOCTHPAHHE
3HakoB pa6u. Kpome Toro, Mbl BOCHOJb30BaJHCh JaHHuMH B. ®. Kacnuesa
ana paioHa Crasponosibs u B. [I. Crepauna ana Mexaypeusns Ilypa-
oseHb-SIpuikcy. M3yueHue OpDHEHTHDOBOK HAKJOHOB CePHH KOCHIX CJOEB JaeT
npeacTaBi€HHe o HaNpaBJeHHH NOHHBIX TeUEHHH, Pa3HOCHBIIMX MaTepuajl OT
HCTOYHHKA CHOCA K MeCTy ero saxopoHeHus. Ha ¢wur. 5, cocraBrenHoii co-
BMectHo ¢ H. B. BaccoeBHueM, nokKasaHbl JHarpaMMbi-pO3Hl YacTOT OpHeH-
THPOBOK HaKJOHA cepHii kocblx caoeB. Mayyas 3TH AMarpamMmul-possl Ha
MJOIIATH, MBI y6exxnaeMcsl, UTO OCHOBHBIE TE€UEHHA HaMpaBJsSIHCh ¢ ceBepa
Ha lor. HauGonee Bhigep:kaHHBle TEYEHHs! GBIIM B caMbIX CEBePHHIX paiioHax
(Bosnecenka, Kymropkane); NOBEPXHOCTH KOCHIX ¢JIOeB 3/eCh HOYTH Mps-
Mble, KOCOCJOHYAaTHE TEKCTYDPHl HMEIOT caMoe LIHPOKOe paclpoCTPaHEeHHe.
IOxHee MBI BHAUM, YTO IJIaBHble NOCTOSHHBIE TEUEHUS CTAHOBATCH MeHee
YCTOHYHBBHIMH H CO BPeMEHEM HEeCKOJbKO H3MeHSIOT B JeTaliiXx CBOM Hampas-
JIeHHsl, COXpaHsisd OCHOBHOe — ¢ ceBepa Ha Ior (p. Acca, p. XyJKyaay, cel.
Kanuyrait, Haparrio6unckuit xpeber). Kochix ciloeB B 3T0f mojoce CTaHO-
BHTCA MeHbllle, MOBEPXHOCTH HX HaIJIaCTOBAHHSA HeJAIOTCS BOTHYTHIMI.
Ewe 6aumke x KaBkasckoMy OCTPOBY 3aM€THYIO. pOJib HAyMHAIOT HrPaTh
NPOTHBOTEUEHUs,, HalpaBleHHble ¢ lora Ha ceBep (p. dopranra, pakon Auu-
cy-Hnuxe-osenn). KococyoiiuaThle TEKCTYpPH pacHpoCTPaHEHH 3JeCh ellle
MeHble,. Kpome MOHOKJHHAJBHBIX CepHil, MOSABJAIOTCH H BHIKJIMHMBaOLIMecH
H IuaroHajbHO-HacjoeHHble. HakoHel, elle IokKHee KOCOCHOHYATHIE TEKCTY-
pBHl MIOTOKOBOTO THIHA Mcue3aloT BoBce. OCTalOTCA TOJbKO 3HAKH DAGH.

OcHOBHOe TeueHHe, ILEAIIee C ceBepa, CO CTOpoHH Pycckoil maatdopmel,
Pa3BeTBJIANOCE HA jiBe YacTH.

Ounna BerBp ([posHeHckasi) HanpaBJsJiack Ha joro-samapy (a B paiioHe
CraBponoJinsi — Ha 3anaj), a Apyras (I arecranckas) — Ha IOro-BOCTOK.
Ilpn npuGnuxenun k KaBkasckOMy OCTPOBY 3TH TeUeHHS CTAHOBHJIHCH Me-
Hee YCTOHYHBEIMH H, MOBHANMOMY, MeHeée CHIbHBIMH. [TofBJSJMCH NpOTHBO-
TeYeHHs], KOTOPhle OCJOXKHSJIH peXXHM B HeKOTOPHIX paiioHax.

H3yuenre OpHEHTHPOBOK 3HAKOB pAOM MOKasano, 4To B ofLieM ciyyae
NpPOCTUPAHHS PAGH TepNeHAMKYJISPHbI HJIH NMOYTH NMEePHEHIUKYJIAPHBI rOCHOI-
CTBYIOLIEMY HAIIPaBJEHHIO NAaJCHHA KOCHX CJIOEB Pa3HOro THIHA.

HurepecHo#t 0cOGEHHOCTBIO KaparaHCKHX otioxkeHuit [larecrtaHa saBjser-
csl pa3BHTHE MOIBOJHEIX ONOJ3HEH, BIepBhle oTMeueHHbIX 3xech H. B. Bac-
coeBHueM (8). KpynHele nNOABOAHO-ONOJ3HEBble 30HBI, AOCTHraIOIlMe He-
CKOJIbKHX JEeCATKOB MeTpOB MOLIHOCTH, OTMEeYeHbl HaMH B JaosiHHe p. Ma-
Hac-03eHb B BepXHeM KaparaHe H B HMXKHEM KaparaHe B OKPeCTHOCTAX Cell.
JIeHHHKeHT, 0KOJMIo ATNBIGOIOHCKOrO Inocce. B nepBoM chyuyae MBI HMeeM
CHJILHO IepeMsThle KaparaHcKHe IJIHHEI, CPEIM KOTODHIX pPacHOJOXKEHBI OT-
IeJibHble TJIBIOGBI KaparaHCKHX NMeCYaHHKOB H CHJIBHO H3OTHYTHIE NJIACTHI TeX
JKe NMecYaHHKOB. ¥ cesl. JIGHUHKEHT MJacThl MeHee MepeMATHI, HO TOBOJIBHO
MOIHbIe TeCYaHHKH BHIKJIHHHBAIOTCA Haueno. Heckonpko 3amaanee, Ha TOM
e cTpaTHrpatHyeckoM YpOBHe, BCTPeueHa ribi6a yokpakckux nopop ¢ Do-
nax tarchanensis Andrus. u Barnea bulgarica Toula var. tschokrakensis
Zhizh (onpenenenne B. Il. )KuxueHko — 8). HTepeceH ononseHb, B KOTO-
poM yyaCTByeT caMblii ApeBHHi mecuanuk Kaparana (Kgr!). dror mnacr
nepemar B palione KyMmropkane u Kanuyraii, Ho 10XkHee, okojo ByiiHakcka,
a TaKXe 3anajHee M BOCTOYHEE MOXHO HaGONaTh er0 B HODMaJbHBIX Y-
JgoBuax. TakuM o6pasoM, HHOTJA MOXHO OYEPTHTb OGJACTH Pa3BHUTHS MNOA-
BOAHBIX oOfON3Hed. K coxkanenmio, KpHTEDHEB OJs1 ONpeneNeHHs HanpasJe-
HHSl OIIOJI3aHHA Y Hac He HMeercs.

CaMble pa3HOOGpasHble OCOGEHHOCTH KaparaHCKHX MeCYaHHKOB (CTPYK-
Typa, TEKCTypa, MHHEPAJOTHYECKHI COCTaB, OKATAHHOCTb, 3aJI€raHHe U T. A.)
FOBOPAT HaM 06 HX CeBEPHOM, NJIATHOPMEHHOM IIPOHCXOKIAEHHUH.
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Takoe KOMIJIEKCHOe pellleHHe IIPOGAEMHl SIBJsIeTCA Haubosnee yGeaurens.
HEIM M HCUEpNLIBAIOLIUM.

Ilpu cpaBHeHMH KaparaHCKHX OTJIOXEHHH C YOKPaKCKHMH Gpocaercs p
ria3a, YyTo YOKDPAKCKHe OTJIONEHHd ObiCTpee MEHSIOTCS NOo MPOCTHPaHHIo,
yeM KaparaHckue. MOITHOCTH YOKPAKCKHX OTJIOXKEHHA MEHAIOTCS OYeHb 3HA-
YHTeJNIbHO, B TO BpeMsl KaK KaparaHCKHe NMOYTH He MEHSIIOT HX Ha TeppHTO-
pHH I[areCTaHa. TlecyanucrocTs YOKpaKa pe3ko yObiBaeT K IOy, B TO BpeMs
KaK B KaparaHe OoHa u3MeHsercss Majio. OKaTaHHOCTh YOKPAKCKHX NecyaHu-
KOB BO3pacTaeT Ha OAMHAaKOBOM [POTAMEHHH BABOe INPOTUB OKATaHHOCTH
KaparaHCKMX MeCYaHHKOB M T. 1. Bce 3T0 roBOpHT o Gosiee CIIOKORHOM pe-
JKHMe KaparaHckoro 6acceifHa N0 CPaBHEHHIO € YOKDAaKCKHM.

dayHa ONpecHeHHOTO KAaparaHCKoro Mopsl A0oBOJbHO GenHa H OmHOOOpas-
Ha (11, 13) n ykasnBaer Ha 3HAUHTeJ]bHOe OlpecHeHHe Gaccelina,

PasHoo6pasie 5KONOTHYECKHX THNOB (pJIOPH KaparaHCKO# CyUIH, MPHMBI-
Kamlell K H3yueHHOMY Yy4acTKy G6accefiHa € 10Ta, CBHAETENILCTBYET O TOM,
4YTO NBbIAIBLA, HafiflcHHAs B OCafKax KaparaHCKOrO BPEeMEHH, NMPOHCXONHT C
foabiefl NJOWIAAH, XapaKTepH3yeMOil Pa3jHYHBIMH YCJIOBHAMH OGHTaHHA
(12). D10 cnoco6CTROBANIO Pa3BHTHIO, C OAHOR CTOPOHEI, XBOAHHIX H IUHPO-
KOJINCTBEHHBIX Me30(HIbHBIX JIECOB, C APYrofl,— TPONMHYECKHX H KCepOhHIIb-
HBIX CYOTpPONMHYECKHX 3JIEMEHTOB, a TaKXe (PparMeHTapHHIX OCTeNeHEeHHbIX
IFPYNNUPOBOK. 3TO, NOBHAHNMOMY, OOGBACHAETCH pacueHEHHOCTbIO penbeda
KaBkasckoro ocTpoBa, pPasiiMYHON 3KCTMO3UIHEH CKJIOHOB BO3BBLILIEHHOCTEN W
PasjMYHBIM KOJHYECTBOM BJIArH, NMPHXONAMIEHRCA HA OTACNbHBIE YYacCTKH Ka-
paraHckofi cyuri. Bee aro CMOCOGCTBOBANO PasBHTHIO LEJIOTO psAja pasHoO-
06pasHbIX PaCTHTENbHEIX COOGILECTS.
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U3BECTHA AKAIEMHHN HAYK CCCP

CEPUA TEONOTHYECKAS
1952, N\ 5

H. B. LEPBHKOB

K BOMPOCY O ®ALHUAX NOPPHPOBBIX HHTPY3UA
H TEHE3UCE MNOJHMETAJIUIMMECKHX MECTOPO)XIAEHHA
3AMNAJLHOTIO AJITAA

Ha wmarepuane aHanusa daunuii MadklXx HHTPY3HAi DYNOHOCHHIX mopdHpoB
3anaadoro Antas, HX THAPOTEPMAJIbHOH JEeATENbHOCTH H OGILEreoJorHyecKHX
JaHHHIX MO APYruM paloHaM aBTOP NPHUXOAMT K BHIBOAY, UTO 3TH (pamuuH He
MOryT GHTb OTHECEHH K BapHCCKOMY BO3pacTy.

Hx ¢opmupoBaHne, Kak M o6GpasoBaHHe NOJMMETANIHUECKHX MeCTOPOK-
neHufi 3anafHoro AJitasi, aBTOp CBS3bIBAeT ¢ MJIHTENLHO DA3BHBABIIHUMCH B
OCHOBHOM IE€BOHCKHM IHKJIOM 3KCTPY3HBHOH AEATENbHOCTH, YTO MOATBEpPXKAaeT-
CA HaxoX/JeHHEM B KOHIJIOMepaTax AeBOHAa rajbKH MOJHMETaJJHYeCKHX pYI.

B npoGieMe reHeTHYeCKHX CBS3ell MOJHMETANINYECKOTO OpPyAeHeHHs 3a-
nagnoro Ajrasi HaHMeHee paspaboTaH BONpPOC O daunuAX TaK Has3hIBAeMbIX
Maablx nopbupoBHIX HHTPYy3uil. Jlaxe Takasd KamutaabHas paGora, xacaio-
nascsi B OCHOBHOM MarMaTHYeCKMX [Opon4 pafioHa, KaK MoHOrpadus
H. A. EnuceeBa (3), He COZePXKHUT IOYTH HUKAKHX NAHHBIX NMO 3TOMY BO-
npocy. BMecre ¢ TeMm paspemeHve 3TOif npoGJeMEl OY€Hb BAXKHO NJA BHI-
SICHEHHUS] BO3pacTa OpPYyAeHEHMS M ONpefeJeHHs NepCNeKTHBHHIX IJIOaAei.

ITogaBasiomee GOJBIIMHCTBO HCCIeNOBAaTeNell CYHTAIOT, YTO OpYyAeHeHHe
CBfI3aHO €O 3MEHMHOTOPCKUM NO3JHEBAPHCCKUM (TFepPUHHCKHM) HHTPY3UBHHIM
KOMILJIEKCOM H, B YaCTHOCTH, C ero nosjgHefi §asoii — MajabIMiH HHTPY3USIMH
nopdHpOB, NPOABJAIIMMUCA B BHAE IUTOKOB, CHJIJIOB H JaeK U Pa3BHTHIMHY,
rJaBHHIM 00pasoM, B MOJAX pYyZOBMenlaioilero aepoHa., Psg wuccnenoBaTte-
Jeit OTMEYAlOT, UTO 3TH 2Ke Malble HHTDPY3HH NPOHHKAIOT U B HEKOTOPHIE
TeJla caMoro 3menﬂompcxoro HHTPY3HBHOTO KOMILIEKCA.

EfBa /M He efMHCTBeHHOH pa6oTofi, HanGosee MOJNHO OCBEIIAIOIIeH HCTO-
puio (opMHupoBaHHs ¢auufi MalbIX HHTPY3HI IJisi ceBepo-3anmajHoro AJsras,
ABJsdeTcd HelaBHO onyGiaukosaHHas crathsd 0. A. Kysuemosa (4). I"IonoG-
HO CBOHM Ipe[IIeCTBEHHHKaM, aBTOp 3Tofi paGOTHl NpPH3HAET, YTO OpYyHAeHe:
HHe CBfI3aHO H B HaHHOM cCJiyyae € BapHCCKO#l MHTDY3HBHOH IeSITEbHOCTHIO,
K Gojiee MO3XHHM HpPOSBJICHHAM KOTOPOH OH OTHOCHT H3y4YeHHHI® HM B 3a-
nagHoM AJTae MaJsible HHTPY3HH TIOP(HpPOB.

He uMmess BO3MOXHOCTH B Tpefesiax XYpPHaJbHOH CTaTbH pacCMOTPeTb
BCe MPOTHUBOPEYHS], KOTOpble MMEIOTCS B NpPEICTaBJIEHHAX CTODOHHHKOB Ba-
PHCCKOTO BO3pacTa OpyNeHeHHs, s KOCHYCb B OCHOBHOM JIHILIb BOIpOca O
danyax Masbix HHTPY3HiH, ¢ KOTODHIMH, NI0 MHEHHIO GOJIbLIMHCTBA HCCJEN0-
BaTejieH, CBA3aHO OpYAEHEHHE,

OmHMM H3 BaXKHbIX KPHUTEPHEB CPaBHHTEIbHOH OLEHKH (audalbHOCTH
HHTPY3HBHBIX TeJl, KOTOPHIM moJb3yercss H 0. A. KysHemos, CJHYXHT CTPYK-
TYPHO-TEKCTYPHBIH NPH3HAK, OCHOBHIBAIOIUMHCSA Ha COLOCTaBJeHHH MODP(]OJO-
FHYECKHX YePT COBPEMEHHBIX NOBEPXHOCTHHIX BYJKaHHUECKMX HIJIHAHHH C
HHTPYSHUBHBIMH T€JIaMH SBHO TIJ1yGHHHOTO NPOHCXOMKJEHHS.
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OpHako TpPH [OHCKOBO-Pa3BELROYHBIX pafoTax B paHoHe pasBuTHS 3¢-

3HBHO-OCALOUHBIX TOJIL MBI OGHAPYXWJM, UTO CPeld HHX, La)e NpH He-
6OMbIIMX MOLIHOCTSX CTPaTHrpauyeckoro paspesa (mnepsble COTHH METPOB),
a5 pasiHYHBIX 3(Y3HBHBIX H CYO9KCTPY3HBHBIX T€J HaGMIOAAIOTCA HeKo-
Topble CTPYKTypHble pasiauuusi. IIpaBra, He HCKIIOYEHO, YTO ITH Pa3JIHYHS
He CTOJIb 3HAUHTENbHBI, YTOObl HX MOXKHO ObLLIO 3aMeTHTh NIPH pPErHoHaJb-
HBIX HMCCHEJOBaHHAX, HO TeM He MeHee OHH MOATBEPXKHAIOT, YTO OCOGEHHO-
CcTH MarMaTHYEeCKHX KHCJILIX NMOPOJ BO MHOIOM 3aBHCAT OT BHEIIHHX YCJO-
puil cpeabl. Taxkofi BbIBOL MOXKHO cfenaTh H M3 paGorel IO. A. KysHenosa.

BOJBLIIHHACTEO HCCHAEN0BaTe/Iel padOHa BBLIIEJSIOT B OCHOBHOM JIHIIb Ka-
JNIEJOHCKYI0O H BapHCCKYI0 (B YacTHOCTH, FepPLHHCKYIO) 3HOXH KDYNHBIX TeK-
TOHHUECKHX ABHXKEHHUH M NPEANOJaraioT, UTO MeXAYy HHMH He NPOHCXOLUJIO
HMKaKHX KDYIHBIX ABHXKEHHH, KOTOpbieé MOTJIH BBIBECTH Ha MOBEPXHOCTh Te
HJAH HHBIE TOJIINH, YTO BHOCJHEICTBHH OMNOCOOGCTBOBAJIO0 Obl 3HAYMTEJILHOMY
yMeHbLUEHHIO HX MOILHOCTeH NyTeM AeHyAalHH.

ITo B. H. HexopomeBy, paiion 3amagHoro AJiTas nocie KaJjieToOHCKOH
CKJIAAYaTOCTH M TOYTH A0 IePMU MPeACTaBIsAN HacTh 3aHCaHCKOH TeOCHH-
KJAHHAJH ¢ HEH3MeHHOH TeHIeHUHell K NyJbCHpyUIEMY MOrpPYyKeHHIo, CIOo-
00GCTBOBABIIEMY HaKaNJAHBAaHHIO OCANOYHO-3(Py3UBHBIX TOJL, OrpOMHLIX
MOWIHOCTeH, a, MO JAHHBIM HEKOTODHIX HCClefioBaTesieli, CyMMapHble MOLL-
HOCTH TOJbKO CPeJHer0 M BePXHEro JAeBOHAa H HHIKHEr0 KapGoHa B 3TOM
pafioHe COCTaBJSAIT K0 7—8 KM.

TakuMm o6pasoM, MOXKHO cClenaTh BBIBOA, YTO K MOMEHTY IPOSIBICHHS
repuUHHCKOfl CKJIAm4yaToCTH, AaBulell 3MEHHONOPCKHH HHTPY3HBHBIH KOMILIEKC
H €ro NPOH3BOIHbIE — PYAOHOCHBIE MaJjible HHTPY3HH, KOHTAKT KeMGpo-cHIy-
pHiicKkOoro (pyHnameHTa M HH30B CpeliHeTO JeBOHA Jieal, BepOATHO, Ha TJY-
ounax He MeHee 5—6 KM, MOXeT G6bITb, H GOJIBLIE.

[O. A. Ky3HenoB NpOH3BOIAMJI CBOH HCCICAOBAHUSI B palOHE ¢ HECKOJb-
KO HHOH reojoruyeckoifi OGCTAHOBKOH, rae, B YacTHOCTH, CDeOHMIH HAeBOH
HMeeT OCafloYHOe NPOHCXOXKAEeHHe, B TO BpeMs Kak B Pyasom AnTae oH
cyliecTBeHHO 5(@y3HBHBIIL.

I'nybHHa KOHTaKTa HAEBOHA ¢ KEMOPO-CHIYPOM ONpefensiercd HM I
naHuoro paifiona B 2,56-—3,0 KM, HO 3TO COMHHTEJibHO, TéeM (oJiee, UTO 3[ech
HEKOTOpble NIJIOIafH H 1O CHX NMOP OTHOCATCA ellle K «HepacyJ€HeHHOMY
JEBOHY>.

Pajion uccnenosanuit 0. A. KysHenoBa pacnojioxk€eH B TOH e Treo-
CHHKJIMHAJNbHON 30He, crpaTUrpadHs KoTopoii B cocenHeM PyaHom Aunartae
H3yueHa BIOJIHe. yAOBJeTBOpHTeNbHO. CaenoBartensHo, 0. A. Kysnewos mor
darb GoJiee TOYHOe ¢anmajbHOe pacusieHeHne. [ToaTomy riay6HHY KOHTakKTa
xeM6po-cHAypa ¢ HCBOHOM B 3 KM HYXXHO NPH3HATD MMHHMAQUIBHOA H Hame
3aHUKEHHOH.

Orcioga BO3HHKaeT BONpPOC, KaKHe e (auuy KHCJIOH MarMel MOryt o6-
pasoBaTbCsi Ha Iiy6HHe 3—6 KM H Gosee?

Eciu HCXONHTL W3 KOHUENMIHH CTOPOHHHKOB IepIHHCKOFO BO3pacra mop-
¢upoBLIX TEA!, TO Ha 3THX IIy6HHAX H B YacTHOCTH B CaMbIX HH3ax Je-
JKAIEro Ha CHJAype, CYHIeCTBeHHO 3G¢y3HBHOIO CPEAHEro AEBOHA MOJIKHBL
ObLITb Pa3BHTBHI TaKHe <«TepIHHCKHe» (?) mopdUpPOBLle HHTPY3HMH, MJISA BBIAE-
JIEHHS] KOTODHIX CPeIH HX AEBOHCKHX 3((y3HBHBIX aHAJOrOB YK€ B TeYeHHE
HNeCATHJICTHH HH OAHH H3 HCCJefOBaTeNel He NPeNJIOKHI HadeXHOro KpH-
TEpHs.

lepiHHCKHE MaJsible MHTPY3HH H JeBOHCKHMe 3((y3HBB, MO OMHCAHHAM
OTJEJbHBIX aBTOPOB, NMPENCTABJSIOTCA B CAeRYIOIeM BHAE,

ITo nanneiMm H. A. ExnnceeBa, cpeiu KHCABIX pasHocTeli 3¢p¢ys3uBoB e-.
BOHCKHX TOJILI, BCTPEYAIOTCSl KBaplieBble KePaTOQHDPH], pexe KBapleBble MOp-
tupe!, GeckBapuessie Kepatogupsl, ¢enbsutel. HanbGosee pacnpocrpaHeHHble
KBapleBbie KepaTo(pupel OGBIUHO ABIAKTCA NOPGHPOBHIMH MNOPOZAMH €

! UimeloTcst B BHLY He Te Teja MajbiX HHTPY3HH, KOTODHE Da3BHTH B caMuxX 3MeHHO-
TOPCKHX rpaHHTaXx. | !
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BKpanJieHHHKaMH aJb6HTa M KBapua. OueHb PeAKOo BO BKpallJleHHHKax Ha-
XONHUTCA MUpOKCeH HIH aMpu60J. CTPYKTypa OCHOBHOR Macchl pa3HooGpas-
Haa: ¢enp3uToBad, cheposHTOBaA, BHTPODHPOBAA, NONHOKPHCTANNHYSCKH-
3epHucTas. B pexe BCTpPeyalONUXCH KBapUeBHIX NOPGHPAX NPHCYTCTBYET
KanweBbIH NojieBOH mnart. Pejap3HTh! B GOJNBIIMHCTBE CIYYaeB NPHYPOYEHBL
K KpaeBbIM YacTSM M OUEHb YacTO HMEIOT TAaKCHTOBOE CJIOXKEHHE,

H. A. EanceeB NpHBOAHT XapaKTEPHCTHKY B OCHOBHOM XKHJBHBIX MOPOLL
H3 Tpynnbl MajblX HHTPY3HH. DTH TOPOABI NeHETHYECKH H NPOCTPAHCTBEHHO
CBA3aHbl cO 3MEHHOTOPCKHM KoMIJiekcoM. Cpeiu HHX OH BBIZEJSET: Herma-
THTH, QNJUThl, FPAHHT-MOPQHPE, TpaHodHUPH, KBapneBble NOpQUPHI, KBap-
HeBbie anbOUT-NOPQHUPH], AHOPHTOBBI® TOPGHPHTE M T. K. OH CUHTAeT Hce-
KJIOYeHHEeM KBapueBbie aJbGHT-MOPGHPH, KOTOPHIE B BHAE MOIIHHIX I1JIaCTOB
HHTDY3HBHBEIX T€Jl H LITOKOB PacCeKaloT NaJjie030fACKHe TOJIUH», TAe OHH A0-
BOJIbHO IIHPOKO pacnpocTpaHeHbl. MIMenno ¢ HumH, no MHeHuio H. A. Ean-
ceeBa, reHeTHYECKH CBf3aHbI NOMMMETAJNIHUECKHe MecTOpoKIeHust, Kpapue-
Bhle aJbOHT-MOPGHPH, IO €ro ONHCAHHIO, <«NPEJCTABJAIOT COGOH mOPOAbI
nopdupoBoro o6JMKa ¢ BKpPaIJIeHHHKaMH aJlb6HTa M KBAapLa U pexe
6MOTHTA H IVIOTHOH OCHOBHOH Macch (paspazka mos.— H. [1.). B Hekoto-
pHIX caydasx nop¢HpPOBHIX BHIAETEHHH OYEHb MAaJO, H TOPOAH NEPEXOAsIT
B (penb3HTOBLIE DPa3HOBHAHOCTHS.

«CTpPyKTypa OCHOBHOH Macch Ype3BHYaifHO pPasHO-
o6pasna. Haun6oaee pacnpocCTpPaHEeHHHM THINOM CTpPYK-
Typ AaBasseTca ¢penb3HTOBAA OueHp yacro Habaiomaerca cdepo-
JINTOBAA... peXké MHKPOTPAHHTOBAf H alJHTOBasd H OU€Hb PelKO MOAKHAHTO-
Basi» (paspsgka mos.— H. I1.).

IlpexiMyliecTBEHHO B BUIE YYacCTKOB CPel¥l KBAPIEBHIX ajlbGHT-NOPQHPOB.
BCTPEYAIOTCS pexke CaMOCTOSTeNbHble KBapuesbie NopdHpH ¢ ¢enb3uToBof,
ceponuToBOil, MHKpPOrpaHOGMHpOBOHl OCHOBHOH Maccoif. ABTOp OTMeuaer,
YTO, N0 CPaBHEHHIO C CYLIECTBEHHO aJIbGHTOBHIMH NOpHPaMH, KBapleBhie
nopdupEl BCTPEUAOTCA PEAKO H B JAeBOHCKHX 3hdyamBax.

«B kxpaeBbix uacTdX AaeK, LITOKOB H MJACTOBHIX 3ajieXXe KBapleBoro
anbOuT-opdHpa Hepeiko HAGMIONAIOTCA NOJOCYAThie TEKCTYPH, TNOMABJA-
HIHECS, BEPOATHO, BCAEACTBHe SIBJEHHA MCTEUCHHA BIOJIb KOHTaKTOBOH no-
BEPXHOCTH...

[TosnocuarocTb Bbipa)kaeTcs B NMOCNOAHOM PAacHOJIOMEHHH TOHKHX (OT jo-
Jeli MHJJIUMeTPa IO HEeCKOJBKHX MM) MOJIOC OTHOCHTEJNLHO 60J€e HIH MEHee
KpPYNHO3epHHCTHIX»,

Ora xapakrepucruka mana H. A. EuHceeBbIM Ha MaTepHajle MaJIbiX HH-
TPY3Hil, pAaclnoJIOXXeHHBIX, TNaBHbIM O6pasoM, B HH3ax CpeiHero I€BOHa,
T. €. BOJIN3H KOHTaKTa NEBOHCKHX TOJLL ¢ cuilypoM. B repuunckyio snoxy
CHJIYD HaxXoAuNACA Ha Iy6HHE HECKOJbKHX KHJIOMETPOB, M, COIVIaCHO reoJo-
THYECKHM HCCJeIOBaHHSAM YIocjeqHero BpemeHH, ¢opMHpOBaHHe MOPOX TaKo-
TO O06JHKa TPYIHO MBICJIHMO Ha 3THX KRPyOMHax, TeM Oojiee B <MOLIHBIX
NJIACTOBBIX MHTPY3HBHBIX TE€JaX H DITOKax».

Becbma neHHas paGora }O. A. KysHemoBa BnepBbie, HaCKOJbKO HaM M3:
BeCTHO, CTaBHT BONpPOC o BhifeleHun damnuii B npegesax camMHx HHTPY3HM..
Ora paGoTa nNpeacTaBiseT TaKXKe HHTEpPeC H INOTOMY, 4TO AaeT OCHOBaHMe
INS HeKOTOPBHIX BAXKHBIX MeTAa/JIOTEHHYSCKHX BHIBOLOB. TakHe BLHIBOABI B Ha-
CTOSIIe® BPEMs NOATBEPIKAAIOTCH pabOTaMH, NMPOBOJHMBIMH B 3TOM paiioHe.

I0. A. KysHel0oB cyMTaeT BO3SMOXKHLIM BBIAEJHTL JJSI MajblX HHTPY3uil
ZIBe (anMH: «COGCTBEHHO rumabuccalibHYIO», Tejla KOTOPOH Pa3BHTHI B HHIK-
HeM KaJIeIOHCKOM 3Taxe cTparurpadHyeckofi KOJOHKH, B MOpojax KokemO-
pHSl — BepxHero cHJypa, H «CyG3KCTPY3HBHYIO», Pa3BHTYIO B NOpoONax Cpen-
HEro W BepXHEro MNeBOHa, NMPHUYEM «TeHEeTHUeCKoe eJHHCTBO TeX M APYrux
COBEPIIEHHO HECOMHEHHO»,

IlepBas ¢auuss xapakTepHa TakuMd THAPOTEPMAJIBHBIMH TPOSBJIEHHIMH,
KaK 3MHAOTH3alHd, aJbOHTuU3anus, HHOTAA CKapHHDOBAHHE H CYILECTBEHHO
MeJlHAs MHHepaJH3aIUs.
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Bropoii <auun CBOHCTBEHHBl B JieBOHE TI'HAPOTEPMAJIbHbI® NPOSBJECHHS,
THIWYHbE JJIA TIONHMETAJJIHUECKOro PYNONPOABAEHHS: LIHPOKOe OKPEMHEHHe
¢ CEPHUMTH3ANHA, a8 TaKXKe THPHTHIALHUS.

Hanbosce pacnpocTpaHEHHBIM THIIOM TOPOA HHXKHErO 3TaXa SIBJSAIOTCH
pasNHyHbie TPaHHT-MOPGHPL, ¢ TOPGYHPOBLIMH BhIIEVEHHAMH KBapua H
anbOHTAa, B HHYTOXKHOM KOJIIMECTBE HHOTAA NOABJAETCS poroBas o6MaHKa.
OcHOBHAaA Macca MHKPOTPaHHTOBAs, B KOHTAKTaX Nlepexofsllas B MHUKpOdeb-
3HTOBYI0 WJIH MHKpOMOMKHJHTOBYNO. B 3tOM <iiyyae moposa mnpuoGperaer
s¢ysuBHbIA OGIMK M 3aCJyXKHBaeT Ha3BaHHA KBapleBbIX ajbOHT-nopgupOB.
B IeHTpaJbHBIX YAacTAX TeJl PasBHBAIOTC IPAHOMHPL, H B OLHOM caydae
HaGJIIOAANNCh CPelHE3ePHUCTLIE TPANHTHI

TTopduposbie NOpoAbl BepXHEro sraxka (AeBOH) HMEIOT TIPEHMYIIECTBEHHO
3¢ ysuBHBIE o6uHK. 3xech, o 0. A. KysHeitoBy, MeJiKMe MHTDY3HBHbIE TeJla
CNOXKEHbl HEJIHKOM KBapLEeBbIMH aJbOHT-MOPpOHpPAMH HJAM JAaxe (edb3HTaMH
¢ ¢uonganpHoll CTPYKTYPOH, UTO YKaseiBaeT Ha IePBHYHO CTEKNOBATOE HX
COCTOSIHHE,

«Jdaxe BecbMa KDYIHOE HHTPYSHEHOE TeJO..., ¥Meloiee cBoiiie 10 KM B
JJIHHY H 2 KM B LIHPHHY, CJIOXK€HO IOYTH UEJIHKOM KBapLeBbIMH TIOppupamy
HJH KBapuUEBbIMH aJbOHT-NOpGHpaMH, T. e. mopodaMu 3hdysusroro obaHKa.
Boobuwe «HanGosiee pacIpOCTPAHEHHBIMH TOPOAAMHU: B 3TOH 30He SBJSAIOTCS
KBapU-TOpdHPOBble TOPOALI, HMEIOMe THNUYHBIA 3(POYBusHBIH OOIHKY>.
OcHoBHaA Macca NOpON «OOJbILEl Y4acThio MHKpO(dENb3yTOBas, HHOrAa ScHOH
(IIORAAJNBIOR TEKCTYPBI».

10. A. KysHeloB nojaraer iaxe, Yro B ajbOHT-NOPGHUPOBBEIX PA3HOCTAX
«KaJH-HaTpPOBbIA NoJIeBOH AT NPOCTO He ycleJ BHKDHCTAJAJA-
30BaThb s B HHTPATEJJyPruuecKyio (pasy W BXOMHUT BeCb B COCTaB OCHOB-
HOi Macchl» (paspsaka mos— M. ).

MOXHO COMIacHTBbCS, YTO B HHTPaTeJTypIrHuecKylo a3y KajHu-HaTpOBBIH
NOJNIEBO# 1IMAT MOT H He YCNeT: BBIKDUCTAJNIN30BATHCA, HO HA TAKHX IVIYOH-
HAaX H B Tejax, M3MepAeMBIX KHJOMETDaMH, Halo mojaraTth, OoH Geccnopuo
AoJMeH Obll NPOHTA CTAAMI0 KPHCTAJIH3AlMH.

Flpouecc okBaplUeBaHHsI, XapaKTepHBIH TOMBKO IJIA AECBOHCKHMX (BepXHHH
stax) tosm, 0. A. KysHeuoB OOBACHSIET TeM, YTO «KpeMHe3deM MarmaTHue-
CKMX 3MaHalMil, OYeHb GLICTPO OXJIAXKIAWLIUXCA B YCJAOBHSX B€ChMa M a-
ABIX rNy6HH OKasbiBAeTCA HECMOCOOHBIM BCTYNATh B XHMHUECKHE peak-
uuH ¢ o6pasoBaHHEM HOBBIX MHHepaJioB» (paspaaka Mmoa.— H. [I.). Haxe
NO TIPeYMEHbIUOHHBIM, BEPOSITHO, MAaHHBIM aBTOPa, BeCbMa ManbIMH IJYyGH-
HaMH JJisi 3TOro paioHa, MCXOASl M3 FEepPLHHCKOTO BO3PacTa MajbIX HHTPY-
3u#i, CJefyeT CUMTaTh NIYGHHDLI, 3HAYHTEIRHO TipeBbimaomue 0.5—1,0 kM.

B ¢BfI34 ¢ 3THM aBTOp JeJjaeT COBEPLIEHHO NPABHJILHBIA BRIBOA O TOM, UTO
pa3jiuyHOe NOBEJEeHHe KpeMHe3eMa, BBIHOCHMOTO MarMaTHYeCKHMH 3MaHa-
MUAMH W3 CYO3XKCTPY3HBHBIX M TIuHAa0OHCCAJLHBIX MHTPY3HH, MOMKET HMETh
ofilee 3HayeHue,

FlonbiTaeMcsi pa3BUTh M JOMOJHUTL aBTOpa IO BOIpoCY 06 o6lieM 3Haye-
HHH Da3JIHYHOTO TOBEAEHHS KpeMHe3eMa. )

}. Cananpckie MeCTOPOXKACHHSA LBETHHIX METANJIOB JexkaT B 3¢{ysHBHO-
OCafOYHbIX TOJIIAX KeMOpHs (aabGurodupbl, kKepaTodHpH) ¢ MWMPOKO pas-
BUTBIM OKpPeMHEHHeM 1O NpeBpalleHHs TOPOA B KBapuuth (2).

2. IpoxuTkoBO-BKpaIeHHble CYJAbQHIAHEE MeIHbE PyIsl CBASAHHI C
KHCJILIMH TIOPONAaMH HOPMAJBHOTO PAfa B HX CYyOTHNMAGHCCAJNBHBIX M FKCTPY-
3HBHBIX (auHaX, COMPOBONMAIOLIMXCA MOILHBIM OKpeMHeHHeM. [locrennee
CBI3aHO, KaK TeNepb BHIACHEHO, «C GyMapoyibHO-cONbpaToOpHOil craguel
KCTPY3HBHOIO Tpollecca, NMPOTSKaBlieHl OKOMO CepPHH BYJKAHHYSCKHX anlia-
patoB» (1).

3. MeHblINM OKPEeMHEHHEM BMEMAIOWMX TOVIL, XapakTepH3YIOTCS MeIHO-
KOoJUuelaHHble MeCTOPOXIEHAS Ypahia NOoTOMY TOJIBKO, YTO OHH BCerjga 3aje-
raloT Toxe B 3(QYSHBHLIX TONUIAX, FCHETHUECKH € HYUMH CBs3auHbiX (Si, Di,
D;), Ho umHoro 6ojiee OCHOBHONO CIHANTO-KePaTOPHPOBOTO COCTABA.
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IlpusHaku opyneHeHusT oGHapyXKeHb v B 3(Py3uBax KapOoHa.

4. Xopoo #3BeCTHO LIHPOKO PA3BHTOE OKPEMHEHHE B IEBOHOKHX TaKme
cymectBenno 3¢dysuBHbIx (ansburoduper, mopdupb) ToNmax Pyauworo
Antas, BMEIIAIOIUHX €10 TIOJNHMETAJIHYECKHEe MECTODOXSHHS.

5. B T'opnom Aarae pesko 06G0COGJNAIOTCA Tejda MAaJIBIX IO pazmepaM nop-
(PUPOBBIX HHTPY3HI, TEHETHUECKH CBS3aHHBIX C AeBOHCKOH 3(dysuBHOH Hen-
TeJbHOCTBbIO, H JdafiKH pa3jIMYHOIO COCTABA, NPOHHALIBAIOHINE TPEUIHHHbIE
30HBl. DTH 30HB ABJIAIOTCA [OABOAALIMMH KaHaJAMH BYJKAHHYECKHX ITO-
CTPOEK YCJIOBHO MOKeMOPHACKOIO H NEeBOHCKOTO Bo3pacta. BO3MOXHO, 4TO ¢
AaliKaMH CBSISaHBl HEKOTODhHIE TPOSBJEHUS NOJHMETAIHISCKOro OPYASHEHus!.

6. Hakoneu, camblii mpoitecc (GOPMHPOBaHHA OCAAOMHO-3¢/bY3UBHBIX TOVILLY
BOOOIIE COMPSAXKEH ¢ BRIHOCOM 3HAYHTENbHBIX MAacC KPeMHeKHCJIOTbl, KOTOPas
B NOABOLHBIX YCJOBHSIX HaeT H HOPMAJbHbiE KOJUIOHAHO-KPEMHHCTHIE OCAIKH
(ALIMBI, KDEMHHCTBIE CJAHIEI), U3BECTHBE, B YACTHOCTH, H B NeBOHe AJTas.
ITOT BBIHOC KPEMHEKHCJOTBl (CONYTCTBYEMBIl YaCTO W BBIHOCOM METAJIOB),
ofecneuynBan B COOTBETCTBYIOUIHX YCHOBHSAX H THIPOTEPMAJIBHOE OKpEMHE-
HHe, WJLIIOCTPHPYS €NHHCTBO, MpOLecca MarMaTUYecKod NefATeJbHOCTH H HOp-
MaJIbHOI'0O OCaLKOHAKOIIEHHs, CTOJb XapakrepHoe Ahs dopMmupoBanus adpdy-
3UBHO-OCAIOYHBIX TOJIL, B 3TOl cBfI3H HeOGe3MHTEPEeCHO OTMETUTH, YTo B ['0Op-
HMOM AJiTae NeMaTUTOBble OCAAOYHBIE PYAbl, GoraThle KpeMHe3eMOM, DPa3BHThI
B ocagouHO-3(¢y3uBHOM AeBOHe B accouHauuwu c¢ Tydamu. Llupokoe okpem-
HeHHue, CJIeX0BaTeNibHO, MOXKHO NIPH3HATh XapaKTepHbIM npoleccoM $opMHpPO-
BaHHg caMHX 3¢py3HBHO-OCATOUYHBIX TOJILL.

O6iee 3xHaueHHe HMeeT M 4eTKo ycraHoBieHHb [O. A. KysHeuoBbiM
¢akr BepTHKaJbHOH 30HAJBbHOCTH. Bce mnpuBeleHHble Bbllle JaHHbIE
IO. A. KysHenoBa H Ipyrux HcclefioBaTeiell CBHAETEJBCTBYIOT O TOM, YTO
MaJjble HHTPY3HH (POPMHPOBAJIHCH _OJH3KO K MOBEPXHOCTH H JOJXKHBI acco-
LMHPOBATb HAa NAHHOM THICOMETPHYECKOM cpe3e C POACTBEHHBIMH HM 3ddy-
3HBHO-OCAJOYHBIMH TOJIIAMH.

ITo 10. A. Ky3uenoBy, «Bo3pacTHoe HoJoXeHue... opdpHpoB onpexesercs
TeM, 4TO HafKH MX CeKyT NOPOIB! TPaHOAHOPHTOBOINO KOMIIEKCA H IUIaruo-
IPaHUTH 3MEHHONOPCKOrO KOMILJIEKCA, fIBJIASCh IeHeTHYeCKH CBA3aHHBIMH C
MOCNEeNHHMH, a CAMH NMepecedYeHB H MeTaMOPPH3OBAHK NOPO-
JaMH KoOMOJAeKca NOpPHPOBHAHBX rpaHHTOB» (paspsaka
most.— H. ).

Mbl oTMeyanH BBILIE, YTO DeHeTHYeCKasg OJHM30CTb MaJibiX HHTPY3Hl ¢
TePUMHOKAM 3MEHHOMOPCKHM KOMILIEKCOM IpeNNoVIaraer, 4To OHH KpHCTaJ-
JIH30BAJIMCH HA 3HAYHTEJIbHBIX TJIyOMHAX, NOCKOJIBKY OHH BCTPEYalOTCH Ha
rpaHHIe NEBOHA C HIDKHHM I1aJIe030€M, YTO He BsXeTcsd ¢ HX 3(dy3HBHLIM
OO0 IHKOM.

Magno Ttoro, «nopdupoRHIHBIE I'paHHTBY (KanGuHCKHH KOMILIEKC), Aalo-
L{He BBICOKOTEMIIEPATYPHBIE MECTOPOKIASHUA DpeIKHX MeTajjioB, COTJIaCHO
GONBUIMHCTBY aBTOPOB, GJIH3KH TIO BO3PACTY K 3MEHHOTOPCKOMY KOMILIEKCY;
OHH JIHIIb HECKOJIbKO MOJIOXKE €r0, HO SBJISIOTCS TOXKe BapHCCKHMH. B mpo-
necce gopmupoBanus KanOuHCokoro  3MeHHONOPCKOTO KOMILIEKCOB He Hpo-
UCXOIUIO CKOJbKO-HHGYAb CEPbe3HBIX TEKTOHHUSCKHX NepeMeilleHHA H JTeHY-
JAUHOHHBEIX (a3, KOTOPBIe MOTVIH Obl PE3KO HSMEHHTb MOLIHOCTH BMEIUAMOUIHX
Tonn. B TOo e BpeMsa KaJNOMHCKHE TPAHUTOMIBI, KaK 3ITO OTMeYaeT H
10. A. Ky3HeuoB, NMpOpPHIBAIOT Te e TOMIM H JieXaT Ha TOM K€ TrOpH-
30HTE, YTO ¥ MAaJble HHTPY3HH,

Takum oOpasoMm, mpH3HaBas TIepUHHCKHA BO3PACT MAJbIX HHTPY3HH, Mbl
JOJIKHBEI TaKXKe MPH3HATH TAKYIO MOCJELOBATENBHOCTE TeOJOTHYECKHX COObI-
THR:

1. MoiiiHble TOJIIM CpPefHero Najeosos HHTPYAHPYIOTCH 3MEeHHODOPCKHM
KOMILIEKCOM, (POPMHPYIOILUM HOPMAaJIbHBIE NJIyOWHHBIS TeJla I'pPaHHTOUIOB.

2. HonoanuteabHas ux ¢asa Ha raybuHax mo 5—6 kM, a, MoxeT GHITb,
U Gosee, o6pasyeT MOpoifl KPyNHBIE Teja MaJjblX HHTPYSHHA MOYeMy-TO THIHY-
HOTO 3 (y3UBHOro MM Cy6IKCTPY3UBHONO OOJHKA.
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