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NPEUCJIOBHE -

Hayuenue nuippepeHunanvn BemecTBa BepXHHX o6osouek 3eMiH W nepe—
MelleHHs ee MPOAYKTOBR B BUAE I'IYGWHHBIX MAIM C PYAHBIMH KOMIIO—
HEHTAMH HA pa3Hbie YPOBHH, BIJIOTHL A0 AHEBHOH MOBEPXHOCTH, COCTaB—
ndeT IMaBHYW 3adady coBpeMeHHo# meTposordu, O6uiMe W YacTHbIE
AOCTIKEHHS B pelleHHH 3Tolf mpobieMbl UMEWT 3HAYeHHe He TONIbKO
AN TMO3HAHHY HEJOCTATOYHO PACKDLITHIX 38KOHOMEPHOCTEeH pa3BHTHS
marmaTiaMa, OHH MO3BONAIT TIYGXKe MOHITH CBA3bL pPYRoOGpasoBaHua
pasHoOBGpa3HbIX MOMIe3HBIX HCKOMAEMBIX TINIYGHHHOI'O NMPOHCXOXIEHHd C
STHMH MpoOHeccCaMH,

[lepBoe Bcecowanoe NeTporpapuyeckoe copemanue (Mockea, 1953 r.,),
onMpascb Ha YCTOH OTeYeCTBEHHO# MeTporpajHu, MOCTABHIO meped Ha—
Y9HOIi ¥ NMPOH3BOACTBEHHOH OGUWECTBEHHOCTBIO CTpaHbl 3ada4yy — Hccie—
AoBaTh 3AKOHOMEpPHOCTH PA3BUTHY MarMaTHsMa W CBA3b MarMaTHue—
CKHX MOPOA C MOJIe3HBIMH HCKOMAeMBIMH.

YcoBeplieHCTBOBAHHE TeXHUYECKOH BOOPYXEHHOCTH H MeTOdHYeCKOo—
ro apceHana netporpaoB, pe3koe pacllipeHHe ofbeMa OaHHbIX, NMpPH—
BJIeKaeMbIX NpPH NeTPONOIHYeCKHX HCCleAoBaHWAX, W Gonee TecHad B3a—
HMOCBSI3b NeTporpapud Co CMEXHbIMH [HCUHIUIMHAMHA 3HAYHUTENbHO Mpo—
ABHHYJIM Bhepe[ pelieHHe 3TOoil OTBeTCTBeHHOH 3anauu, OaHAKO KOmH-—
YeCTBO C/OXHBIX BOMPOCOB He CoOKpaTHnock. bBonlee Toro, BOSHHKIH
BONMPOCH!, TpebyulHe KaieCTBEHHO HOBHIX pelleHHd W CTHMYIHpYOUHe
AancHefllee paspHTHe HCCNedoOBaHHi mno npobGnemMe, B paspafoTKe Ko—
TOpo#l Ha meTporpadax exHT ocobas OTBETCTBEHHOCTh,

YuutwniBas ckazauxoe, [lerporpadmueckuit komuter OI'TT AH CCCP
npeanpuHAn Hajanwe cHopHuka "MarMartusm u pynoobGpasobanue”,

C6opHHK He CTaBHT CBOeil 3afayeil MoABECTH HTOrH ABaAUaTHIET—
HuX HccneaoBaHwii, OH npecnenyer 6onee CKPOMHBIE LENH: Ha NMPHMe—
pe pelleHHs HeKOTOPbIX KPYNHLIX BONPOCOB CBA3H MarMaTusMa U py-
Aoo6pa30BaHAs MM WCC/IEA0BAHHS OTAENbHBIX MarMaTHYecKHX O6BLeKTOB
MoKasaTh KOHKPEeTHOe COCTOsHHe NpoGlieMbl H YPOBEHb BefAYUIHXCH I0
Heit uccnenopanuii, [lonBenenne ofulMx WTOroB paboThl B AAHHOM Ha—
npaenesud B CCCP - 3anaua, nocwibHAas IIHIE BCECO3HOMY CoBella—
HHIO, CO3LIB KOTOpPOro HaMeyaetcd Ha 1975 r.

B c6opHHK BKmoOYeHb! Kak ofofulaioulde cTaTbH N0 KPYNMHLIM pasge-—
naM npoGnemb! (crateu I'.[l.Adanacwesa, O,A.Bopo6LeBolt C KoIneKTH-
soM, A,WU,uaa6ypra u 3.'.Kapaeroii, JI.H,OBuuHHNKOBa C KOM/IEKTH—
BOM), TAK M NpHMephl YACTHEIX HCCIeNOBaHH@ Mo mpofieMe Ha KOHK—
perHeix obbekrax (craten C,M,Beckuna c xonnexrusom; K0,H.[AmMutpu-
eba B A.WU.I'ycesoii; B.A./luxauepa ¢ xonnexrtusom; A,C.Caxaposa).



B aToM cMbicie Kak 6bl MPOMEXYTOYHOE INMOJOKEeHHe 3AHHMAKT pa-
6orel B,WU.loubwakosoit, M,I''Py6 u H.B.Tpoueroit, B.I',PoMunsix u
U.A.Manaxoea, Onupasicb Ha KOHKpeTHbIe OOBEKThl, aBTOpPhbl XapaxkTe—
PH3YIOT B LEJIOM pYA00Gpa3oBaHHe B CBA3H C ONpPede/IeHHbIM THIIOM
MarmarH4eckux dopmarmii,

A.H, JleoiTher B KauecTBe [ONOMHHTENBHOT'O KPHTEpUS CBA3H Mar-—
MAaTH3Ma W pynooGpa3oBaHus HCMONb3YeT PaKT HX o6Wero TeKTOHH—
YecKOro KOHTPONs, MO3TOMY IPeACTABWIOCH le/eco06pa3HbIM ToMec—
THTb 3Ty paboTy B AaHHOM cGopHHKe,

Ofwem COOpHHKA He NMO3BOJIWA PACCMOTPETH COOTHOLIEHHEe HepyYdHBIX
MONe3HbIX HMCKONAEeMbIX C MAarMaTHYeCKHMH MOpogaMH, 4YTO, pasyMeer-
cd, He CHIXAeT AKTYalIbHOCTH 3THX BOMPOCOB,



I. 1. AODAHACBEB

HEKOTOPBIE BOIIPOCHI CBfAI31 MATMATHU3MA
N PYTHON MUHEPAJIM3ALIMA
(Ha npumepe CesepoxaBkaackoii ropmoii cucrembi)*

BBE/IEHHE

MarmaTisM W SHOOTeHHOe pyAoofpasoBaHHe — IiyGHHHbie NPOLEecCHl,
HacTO CTPYKTYPHO-TEPPHTOPHANLHO COBMeELUIeHHEIe,

Xord uaeda o 3aKOHOMEPHBIX COOGWECTBAX T'OPHBIX IIOPOA KpyINHeH—
WHMH MeTporpadaMH, HAWHMH MpeflleCTBEHHUKAMH, Gblla BbIABHHYTA
nasuo (®,10./leuncon~Jleccunr - 1888 r,, [bxenan - 1896 r., lonwa-
wmMuaAT - 1922 r., Tuppenn - 1932 r,), oanako Hakomnen#e (axTH—
YeCcKOro MarepHana Kaxk coGCTBEeHHO neTporpapuyeckoro, Tak W mnomy-
yeHHoro 6Gnarogaps ycrnexam conpefelbHbIX Hayk (panHoreomorus, reo—
XHMHSI CTAGMNBLHBIX M30TONOB, reodHs3uKa, TEKTOHHKa), CO3[allo BO3—~
MOXHOCTb Pa3paboTKH nmpoblieM reoforHdecKoil MeTPO/NOrHH TONBKO B
Hawe Bpemsd,

[TosHaHMe COOTHOLWEHHHE - B3aUMOCBA3eid TOPHLIX NMOPOAd W COMPOBOX=
AaOUHX WX XWILHbIX, KOHTAKTOBBLIX 0Dpa30BaHWH Pa3NUYHbLIX THIIOB MeT-
porpagHiecKuX accoluanuii, o60CHOBAHHE TIeHeTHYEeCKHX cBAsell Mexay
HHMH, BbIIB/IEHHE KOpPPENANHOHHBIX 3aBHCHMOCTEH MeXAy MarMaTH3MOoM
H TEeKTOHHKON, Crnenupuka accolHalWii M3BEePXeHHLIX W MeTaMopdHiec—.
KHX TOpoA CKlaadaThbiX o6ndcTedl W mnatdgopm, npobremMa ponoHa4allb-
HBIX Marm - BCEe OTH ACMeKThbl I'eoNorHYecKol MeTPOJIOrHH MOr'yT pas-
paGaTeiBATLECH B Halle BpeMs C YBepeHHOCTLIO B NOJyYeHHH Pe3ynbTaTos,
LUEeHHbIX U A7F TEeOopHH M ANd NMpaKTHYeCKOo#l I'eonorus,

PynnaMeHTanbHLIH A8 M'eofIoNHH BONMPOC O PasBHTHH I'EOCHHKIIMHa=—
et ¥ MX NpeoGpasoBaHHH B YYACTKH KOpPbl YCTOHYHBLIX ofnacTteit, BNIOTh
Ao nnathopM, a Takke BOMPOC O HOBOM BOBJICYEHHH NIaTHOPMEHHOIr0
YJ4acTKa KOpbl B T'E€OCHHK/IHHANILHBIE YC/IOBHSI pPasBHTHA, TPeGyiOT 3Ha-
HUS SBOMOLMH BeuwecTBa NMOABHXHOK 30HLI, T.e, THIIOB ACCOLHAUHWHK I'Op—
HBIX MOpOd, OTBEHalUHX ONMpPEede/IeHHbIM 3TarnaM CTPYKTYPHO-TeKTOHH-
YecKOoro pasBUTHS I'OPHOCKIAAYATOH CHCTeMbl,

Muo mpeanoxeHo crneaywoulee onpefeeHHe NMOHATHS “Marmarude—
CKHif KOMIIIEKC”: 3TO COBOKYNHOCTbB CTPYKTYPHO=-TEPPHTOPHAILHO CO=
NMpaAXeHHX, G/H3KHX 10 BO3pacTy MarMaTHYeCKHuX NOpod Pa3iIHiHOro
panuansHoro nonoxenus (HHTpy3HH, S¢dy3uH, SKCTPY3HH), HMEIOUIMX

* loknan Ha 3acepannu Yyesoro Copera U[EM AH CCCP 28 ¢ep-
pana 1973 ropa.



nbuie YepThl CHeuHpHKH BeuleCTBEeHHOI'0 COCTaBa, KOTOopbie 06YCNOoBie—
Hb! OBUIHOCTBIO NMPOHUCXOMKAEHHS STHX NMOPOA H3 ENHHOT'0 MAIMAaTHYeCKOro
HCTOYHHKA B MNpolecce pas’BUTHH ONpeles/IeHHOTO STana TeKToreHesa
(Adanacees, 1950 6).

B apyroit pabore (Adanacwes, 1960, ctp, 200) non mousTHeM
"popmanma® B nmpumenenun k CepepHomy Kaekasy nogpasymeBaetcss ac—
coluHanus Mopod onpeneneHHoN auManbHON NMpHHannexHocTH (abdyaun,
MHTPY3HH, T'HNAGHCCANbHBIE WHTPY3WH), OGpA3oBaBLIAscH B pesynbTarte
BHeApeHHd MAarMbl B BepXHHI CTPYKTYpPHbIH fipyc, BHeApeHHsd, OTBe4aw-—
wero oraenebHoi dase AuddepeHUHAUHH TIIYDHHHOTO MarMaTHYeCKOro
ouara, KouxperHas ¢opmauus cioxeHa NopoaaMH eHHOT0 meTporpadu—
HYeCcKoro ceMeicrsa, GIH3KHMH IO BO3pacTy.

Brigpnenue KOHKPETHBIX MarmMaTHieckux (GopMauuii B PA3HBIX peruo—
HaX # HX OOBelWHEeHWe B POACTBEHHLIE KOMIIEKCE NIeXaT B OCHOBE pe-
weHHd npobneM MeTporeHe3HWca H SHAOMEHHOr'O pydoreHeaa,

KPATKHHA OB30P HEKOTOPBIX JHTEPATYPHBIX
HCTOYHHKOB

Ha | Bcecowanom netporpapwieckoM coepeuwanuu B 1953 r, Gbuta
nocTabB/ieHa Ha ofbcyx[deHHe mnpobiaema: MarmMaTH3M H CBA3b C HHM MO—
7Ie3HBIX HCKOMaeMeiX,

B GonbwMHCTBE NOKNaAOB M B pEUeHWH, NMPHHATOM COBellaHHeM, OT—
paxeHa NpHHUUNHAILHAA BaXHOCTb NMPoG/eMbl CBS3H SHAOME@HHOI'O OpYy-
NeHeHus] C MarMaTHYeCKHMH HCTOYHHKaMH,

M=o Torga 6bUTH MOAYEPKHYTHl HeKoTophie baxubie Mblicim C,C.CMup=
HoBa (Adanacwen, 1953), B wacTthocTH, on mucan, (1946):

“... BONPOC O CBfA3H PyAd C MArMATHYECKHMH NOPOAAMH SIBISIETCS AOCTATOY=
HO CnoXHo# npoGnemoii. [louTH GeccnopHo, 4TO XapakTep CBA3H MeXAY
pyodaMH H MarMaTHYeCKMMH NOpodaMH pasnWieH B pPa3fH4YHBIX Teoso—
radeckuXx ycnoeuax. Bnmwxke nogoiTH K Gonee onpenenceHHoMy u Golnee
060CHOBAHHOMY €r'0 NMOHHMAHMIO Mbl, OYEBUOIHO, CMOXEeM JHWL TOraa,
KOorga OoTKasaBlWHCh OT “yHHBepcanbHbiX” runores, 3aiMemcs Gonee
TWAaTeNnbHbIM, Gonee riayboKHM H3ydeHHeM ¢(OpM MpOSIB/IEHHS MarMarTHa—
Ma B KaXIoM OAaHHOM pyOHOM yane, BruisicHeHWe MCTOpHH PA3BHTHA Mar—
MAaTHYeCKOro KoMmmiekca (KoMmiexcoB) pynHoro paiioHa, onpefelfieHue
YCnoBuit 3aneranusi, PopMEl ¥ pasMepoB MarMaTHW4YecKHuX TeJl, acco—
LHHPOBAHHBIX C PYyAaMH, H3yYeHHe MOJIOKEeHHs 3THX Ten B obuel cTpyk=-
TYPe = BOT B CYWHOCTH OOLIEM3BECTHHIN, HO pedKo B MOMHOM O6beMe OCY=
mecTBseMbi#t, OAHH U3 nMyTeHd HCCllenoBaHHsa NOCTaBeHHOH mpo6ieMsr”.

B moem noknane (1953 ) 6eim chopmympoBaHs! clleqyiolHe BLIBOABI.

1. HapepxeHHble mopoabl CKnag4aThiXx obracTeil ob6pasyioT 3aKOHO—
MepHEIe PA3HOBO3PACTHBIE ACCOLHAlHH — MarMaTHYeCKHe KOMIUIeKCHI,
NpPHYpPO4YeHHbIe K ONpedelleHHbBIM T'e0CTPYKTYPHbIM 30HAM,

2, lpumep ceBepoKaBKA3CKO# CKnaa4aTtoil 06/acTH MO3BOMWI Ha—
METHTB OT KeMOpHH 00 KaHHO308 BKMOYHTENbHO HEe MeHblle HeThipex



KauecTBeHHO pa3nHYHbLIX Pa3HOBO3PACTHBIX MArMATHYECKHX KOMIEKCOB,
4YTO CBHAETENLCTBYET 06 OTCYTCTBHH MOCTOSHHOTO OBEHWIBHOT'O HCTOY—
HMKA Marmsl H, HAoG0pPOT, N'OBOPHT O MEPHOAWYHOCTH Marmoobpaso—
BAHHA B 3eMHOK Kope,

3. Ha npumepe cepepoKkaBKasCKo#f CK/lanyaToi 06nacTH BbLIPHCOBbI-
BATCA OBAa I'NIABHBIX THIA CepHil MarMaTHYeCKHX nopod: a) cepws,
BKmodapowas AnfpepeHnraTel OT yNIbTPAOCHOBHRIX ITOPOA A0 OTHOCH-
TeNnbHO HebONbIWXX, HO AKTHBHBIX HMHTPY3HH HATDHEBHIX IPAHHTOB,

6) cepHs PPAHOOHOPHT = FPAHHUT = AJISCKHAT C KpaeBbiMH GasuduuupoBaH—-
HbIMH OTOpPOYKAMH 3a CHeT ACCHMHINAILNH BMeUAalouMx Iopod, NpoHC—
mefwas 3a CYeT AHATEKCHCA W T'OMOI'eHH3AlMH PAZHOPOAHEIX TOPOX
cuans,

4, 3uporeHHoe pynoofpas’cBaHHE — KOHTAKTHO~METACOMATHYECKOe,
3NUMarmMaTHiecKoe, NMerMaTUTOBOE H THAPOTEPMAaNbHOE — AOCTATOYHO
ONpefesieHHO MeHeTHYeCKH CBA3aHO C MHTPY3HBHBIMH MaccaM#, OTHO-
cHTenbHo abuccanbHeiMH, B ycnoepuax rumaGuccansHoil daudd ruapo-
TepMalnbHble MECTOPOXASHHS CBH3aHbl C HHTPY3HAMH rNapareHeTHYeCKH,
HekoToptle kKHChble MarMaTWieckHe, B TOM 4Hcne W aphysuBHble, mO—
poasl BCIeACTBHE 3NHMArMaTHYeCKOil H COGCTBEHHO MarmaTHiecKoH
0BOrameHHOCTH SBNAIOTCH HOCHTENAMH ILEeHHbIX PYIHBIX MOME3HbIX HCKO-
naembix,

5, BaxHeitwume haKTopaMu SHIOCEHHOrO pPyno06pas’oBaHHd SABIAIOT—
csi: a) moTeHUHanbHas W BMeCTe C TeM creludpuyecKkas MeTalIoHOC—
HOCTb Marm pasiWyHLIX IeolIoruiecKux =mox; 6) BoadeicTBHe Cpebl
$hopMHpOBaHHS HHTPY3Hil B BuAe NpaMoro oforauleHHs Marmbl OTAelb=
HbIMH KOMIMOHEHTAMH WIH MX BO3MOXHOI'O CBOEOGPAa3HOr'0 KaTAanH3Hpyio-—
wero AefiCTBHS; B) TepMoAMHAMMWYECKAS OGCTAHOBKA (GOPMHpOBAHMS Ha-
BepXKeHHbIX nmopofd M3 MarMm (dauuansHas o6crTanoBKa, 06BeMbl H3BEp-—
XEeHHBIX Macc), onpefensiowas AJHTEeNLHOCTL B3aMMOASHCTBHS MAarMbl
CO cpeaoit H Iporpee ee; cCioAa Xe, B YaCTHOCTH, C/lelyeT OTHECTH
CKOpPOCTb KpHCTannusauuu u GopMbl OTAENeHHsl, a Takke KOHLUEHTpaluh
NeTy4Hx KOMIOHEeHTOB; I') CTPYKTYpHas MOATOTOBIEHHOCTL Y4ACTKOB
3eMHOH Kopbl; HanHyHe 61aronpuaTHLIX CTPYKTYP PerdoHanbHOro 3Ha—
yenust (paanoMsl) W NOKANBHBIX CTPYKTYP (TpeumHoBaTOCTE).

7. I'napHefuuMKU KPUTEpPHUIMH, ONpPedendioulNMH BO3MOXHBIE IeHeTH-
YeCKHe CBS3H META/IOHOCHOCTH H MAarMaTHiecKHX KOMIUIeKCOB, SBIf-—
IOTCA: a) HalWihe TEeKTOHMYeCKHX CTPYKTYP M MarmonposB/eHHil;

6) BoapacTHas 6M30CTHL ¥ I'eo/IorHYeCKuil BO3pacT MarMaTH4YeCKUX KOMIl-
NIeKCOB W NPOSABNEHHH OpYydeHeHHs; B) CTPYKTYPHO-TEppHTOpHANbHAS COM=
PSIKEHHOCTb PYAHBIX NMPOSBNEHHH W MArMaTHYECKHX KOMIUIEKCOB; I') cre-
1MpHKa BEUecTBEHHOrD COCTAaBa MarmMaTH4eCKHX NMOopod H PYAHBIX NMpo—
ABJIeHHH C Y4eTOM AaKUEeCCOPHbIX MHWHEpalioB H 3NeMeHTOB IpHMece#,

a TakKxe H30TOMHOIO cocTaBa OTAe/IbHbIX ofpa3oBaHHMi,

B knure, nocesiuleHHOH reonOrHYecKWM OCHOBAM IOMCKOB W pas—
BeAKH PYAHLIX MecTopoxaeHuii, B,U,CMmupnos (1954, c1mp.51-52),
paccMaTpuBas NMPH3HAKHM CBA3H MEXAY H3BEepXEeHHLIMH NMOpPOdAaMH H 3H=-
AOT'eHHLIMH PYOHBIMH MOCTOPOXIEHHAMH YKasbiBaeT, "HTO K HHM OTHO-
cartcd caeayiowre: 1) oaHoBpeMeHHOCTb oGpasoBanusd, 2) NPUYpoOYEeH-
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HOCTb K OAHUM H TEM Xe I'eoNorHYecKHM CTPYKTypam, 3) odHHaKOBLie
paunansHO rAyGHHHbBIE YCNOBHS Oo6pasoBaHus, 4) cBA3b C MHTPY3HBHBIMH
naiikaMi, 5) cBA3bL ONpedesieHHLIX M0 COCTaBY H3BEPMEeHHbLIX TIOPOoA M
MecTopoxdeHHl, 6) 3aKOHOMEpHOCTb pasMelleHHs PYAHbIX MeCTOpOX—
nAeHuit MO OTHOWEHMIO K MACCUBAM W3BEpKEHHLIX T'OpHBIX mMopod, 7) reo—
XHMHYECKHe NpH3HaKH”,

Brinenenue B,U.CMHpHOBLIM NMpH3HAKH GLIIA GIH3KH K TeM KpHTe—
pHAM CBSi3M OpYdEHEeHWs] C MarMaTH3aMoM, KoTopbie 6eitH chopMynHpo-
paHel B MoeM Aoknade B 1953 r, uwa | BcecowanoMm nerporpaduuec—
koM coeemanud (1955, ctp. 32). B uacraoctu, B.U.CMupHOB ymo-
MmuHaer Ha ctp.52 "[lna psina obnacreit Takas obuwasd cxeMa pPasBUTHA
MarMaTHaMa H pynoofpa3oBAHHA KOHKPETH3HPYEeTCH MYyTeM Bhide/IeHMs
CepuH NOC/eaoBaATelbHO 06pasoBaBliMXCH MarmMaTHYecKHX KOMIUIEKCOB
M CBA3AHHBIX C HWMH MecTopoxaenuii, Tak, mampumep, I'.[.Adanaceer
(1953) nna Cesepuoro KaBkasa poinensieT nsTh pPasHOBO3PACTHBIX
MarMaTHYeCKHX KOMIUIeKCOB, ofnajalwuux CneudpHyHbIM OpydeHeHueM”,

B kauecTBe npHMepa THApoTepManbHLIX KomdeaaHnsix pya B.U,Cmup-
HOB NMPHBOAMT MecTtopoxaeHue Puo-TuHTo B Hcnanuwm ¥ ypanbckue Kon—
Ye[laKHHble MeCTOpOM/IeHHs,

B o6zopnoit cratke B,U.Cmuproa u I'LA.Cokonoea (1963) pac-
cMoTpeHsl Aoknankl, Aonoxenusie Ha Konrpecce (JI,H,OBuHHHHKOB, Simce
Hep - I'lP u ap.), ¥ oTMeuyeHO, YTO HMEITCH pa3/HYHbleé TOYKH 3pe=—
HUSL OTHOCHTENbHO CHHI'@HEeTHYeCKOr'0 H/IH HA/IOKEHHOI'O MPOMCXOXKIeHHs
pya, accounupyiouwrxcd ¢ sphysHBHO—OCANOYHBIMHE KOMINIEKCAMH,

B craree 1969 r, B,U.CMmupHOB paccMaTpHBaeT HCTOYHHKH Be—
uecTBA 3HAONeHHbIX MeCTOpPOXIAEHHil NMoNe3HbX HcKomaeMbix, OH cyu—
TaeT, 4YTO ceiiyac MOXHO HAMETHThL ClIeAYoUlHe TPH HCTOYHHKA BelecT—
Ba, uAoyuwero Ha GOpPMHUpDOBAHWE SHAOI'eHHBIX NOJIE3HBIX HCKOMAEMEIX,

1. [OpenunsHas rpymma, cBa3aHHas C NOAKOPOBOH Marmoif Gasanb-
TOBOI'O COCTABAa - JHAOTeHHBIE MEeCTOpoXAeHHs, GopMupylouHecs 3a
cueT CHaGXeHHs MX MHHEpalbHbIM BEUeCTBOM H3 IOBEHH/ILHBIX HCTOY—
HHKOB 6a3aIbTOBOil MarMbl B 06CTAHOBKE YCTOHYHMBOI'O PaCTSXEHHS
Y48CTKOB 3€MHOH KOpbl; TAKHe YCMOBHS OCYWeECTBISIOTCH ABa&XAbl B
paMKax HOpMAa/IbHOT'O Pa3BHTHA 3eMHO| KOpbi: HA paHHeil reOoCHHK/IH—
HaZbHOW CTAAWH B Tporax 3BIeOCHHK/IHHaJIed; B nuaThopMeHHbI 3Tan
B pHPTOBBIX 30HAX,

[ns cofcTBeHHO INMEOCHHKIIMHAINBHBIX YC/IOBHI XapakTepHbl Clledyio—
uHe Marmartiueckue dopManuu: 1) NMepHAOTHTOBBIE C MarMATHYECKHMH
MEeCTOPOXIEHHIMH XPOMHTA, OCMHH, Mpuams; 2) ra66popas C Marma—
THYECKHMH MEeCTOPOXIEHUAMH THTAHO-MArHeTHTOB, IJIATHHbLI H Maia—
aus; 3) MNArHOTPAHHT-CHEHWTOBAS CO CKAPHOBBIMH MECTOPOXKASHHIMH
wenesa ¥ Meaw; 4) ByIKaHOreHHO-CYOMapHHHAS CHHIHT-AHaGaloBas
dopManus ¢ KordeoaHHbIMH MecTOpOXIAEHHAMH CynbHUloB Kee3a, Medu
¥ IHHKA, a TaKXe OKUCHBIX Dy Xejle3a M Maprasua,

K 6asanbToManbiM (OpMalMsM aK THBU3HPOBAHHBEIX MIATHOPM OTHO=
cATCA! Tpanmopas (opMalHs C MECTOPOXICHHAMH CYNbOUAOE MedH H
HUKend, KUMOepimToBas C MArMATHYECKHMH MeCTOPOXIeHWSAMH anMa-



30B, Y/IbTPAOCHOBHBIX UEJIOUMHbIX TMOPOA C MECTOPOXIEHHAMH LBEeTHHIX
peoKuxX MeTannoB B KapGoHaTHTax.

2, 'naBuagd Macca MeCTOPOXKOEHHII ACCHMWISLHOHHON TPYINbI HMeeT
HWCTOYHUKOM KOPOBYW TI'DAHHTHYIO MAarmy NajHHTeHHOT'O MPOHCXOMIeHHS,
M3 OCTHIBAIOWMX TMPOAYKTOB KOTOPOH OHH BBIHOCATCS WJIH 3KCTparupy-
I0TCH AKTHBHbIMH MOCTMAIMATHY€CKHMH pPaCTBOpamH,

3. [ nocnenHei - ¢MALTPALHOHHO| TPYINL B psde cly4iaeB, 0CO—
6eHHO A TeneTepManbHbIX MecTopoxideHwi (HampuMep, cTpaTHGOpM=
Hbleé MeCTOpOXAeHHWs CBUHLIA), CYUWeCTBeHHA 015 BHeMarMaTHYeCKHX
BeulecTs, 3aHMCTBOBAHHBIX M3 OKPYMXAKUWHX MOpPOMd,

Ocuoenbie mpencraenenus B,U.CmupHoBa, KoTOphie cBOOATCA K NMpH-
3HAHWIO T'eHeTHYEeCKO# CBSi3H KOHKPEeTHHIX TWIIOB PYyAOTeHe3a C KOHK-
PeTHEIM MArMaTH3MOM [JI1 TaK Ha3blBAEMOH OBEHW/IbHOH W ACCHMHIIS—
LHOHHOH TPy, OTBEYAT B OCHOBHOM H HAIWHM BLIBOAAM MO 3TOH Mpob=
neme. MMeHHO npHaHaHWe TAKOW CBA3H C MAIMATH3MOM HMEeeT IIpeBaili—
pyiciiee 3Ha4yeHHe NpPH NMOCTAHOBKE NMOWCKOB Ha SHAOT'GHHBIE NOJIe3HBbIe HC—
Kolaemknlie, a CNelOBATe/IbHO, W [AMs [TPOTHO3HON OLeHKHM TEeppPHTOPHH.

l'unoTeTHyeckoe oTHeCeHHe OOAHHX HCTOYHMKOB K "KOpoBBIM®, a Apy=-
rux K "nogkopoBbiM” He MMEeT peallbHOI'o MPaKTHYeCKOro 3Ha4eHud,

CoBpeMeHHOe OTHOIWIEHHe K mpo6reMe pyAHLIX MECTOPOXOEHHHA HauHX
BeAYWHX YYeHLIX, HAIIO OTpaxXeHWe B cGopHuke aoknagos k XXIV
konrpeccy B Kamane (1972).

B mpenucnoBun x ykasaHHOMY CGOpPHMKY OTMeYeHO, YTO PACCMOT-
peHa mpo6iema ¢(OpPMHPOBAHHS PYNOHOCHBIX PACTBOPOB H BOSHHKHOBE—
HHE H3 HUX MarMaTH4ecKHX MeCcTOpPOXIeHHi, ACCOLUMHPOBAHHEIX C MJy=—
TOHHYECKHMH KOMIIJIEKCAMH H3BEepXEeHHBIX MOpPOA.

B crarebe B.,U.Cmuphopa: "CooTHOWEHHE CHHIE@HETHYHBIX M OMUIe—
HETHYHBIX MPOLECCOB NPH (OPMHPOBAHHH CTPATHHOPMHBIX MeECTOpOXie—
HHi UBETHBIX MeTaoB” BOMPOC 0 MENHOKOMYe[daHHbIX MeCTOpPOMASHUIX
paccMaTpHBAeTCHd HeCKO/bKO No—HHOMY, YeM B 1969 r, Bece xe mo
B.U.CvmupHOBY KO/MMeqaHHble MECTOPOXAEHHs, BXOAd B COCTaB ODHOMH-
TOBBIX MOACOB, ACCOLUHHPYIOTCH C BY/IKAHOI@HHBIMH KOMIUIEKCAMH 3B—
TeOCHHK/IHHAIBHOT'O pexumMma,

ABTOp HacTodulek CTATbH CUMTAET, 4YTO MOHATHE 06 ODHOIHTOBBIX
cepusiX W BOMPOC O CBA3H C HUMH KomyefaHHoro opydeHenus (Ha oc-
HOBE HM3yieHHs KABKA3CKOr0 MaTepHana) TpeGyioT AanbHeifeji paspa—
60TKH H BO3MOXHO HEKOTOPOr'o MepecMoTpa,

Crates &K Munynuua (1972) 706 ycnoBuax o6pasoBaHus pydo—
HOCHBLIX PACTBOPOB B TINIYGHHHBIX MarMaTHYecKHX ogarax” nocedueHa
Ba)XHOH W HWHTEpecHoi npobGneMe, rae OAHAKO [O/IKHBI OGbITH GoMblue
aBy4aTh MAaTepHalbl SKCNEepPHMEHTANIbHbIX HCC/e]OBaHHH W H3Y4YeHHS COB-—
pPeMeHHLIX IlaB,

leHeTHYecKas CPA3b SHAOMEHHLIX MECTODPOXIEHWH C pa3nudHbIMH
no rayGuHe 3aneraHHs W COCTABY MarMaTWieCKHMH CHCTEMaMH Y
$.K, llunymHa He BLI3HIBAET COMHEHHH,

Pa6ora ¢.K.llunynusa, HecOMHEHHO, METPOJIOTHYECKAS, HO CYXIeHus
no MeTacoMaTHTaM, AaiikaM H pa3HbiM 3JIeMEeHTaM B 3THX Nopoaax
Aaneko He AOCTATOYHBI A4 pelleHHs MOCTABJEHHOH TeopeTHYecKoid 3a-—
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Aayu - obpas’oBaHHe PYAOHOCHBIX PACTBOPOB B PIYGHHHBIX MarMaTH4e-—
CKHX ouarax, Hbo mo gaiikam, naxe ec/iH oHW ApnsioTcd AuddpepeHunaTa—
MH MArM TNYOHHHBIX MArMaTHYeCKHUX OvaroB, HeNlbasi CYAHTL O Marmax
B ILIe/IOM 3THX O4aros,

H.IM./laBepor B ToM xe cBopuuke k XXIV komrpeccy (1972) onye-
nuKoBan cratei "Ycnoeus (opMHpOBaHHS THAPOTEPMAINIBHBIX MECTOpOX—
OeHWii B KOHTHHEHTAIIbHBIX BY/IKAHWYECKHX mosicax”,

PynHble MecTOpOXAeHWs OH OTHOCHT K HEeCKOIbKHM (opMalHsm:
MeaHo-nopdHpoBol, () =MoymbGaeHOBOH, TYPMANHH-XaNbKOMHPHTOBOH,
MONMGAEHAT-HACTYPAHOBOI, pPeAKOMeTalbHOi GepTpaHAuT-heHAKHTOBOH
u ap, Beero oo 11 pyausix dopMauwuii,

[lng HEX XapaxkTepHbI:

a) TecHas CBA3b C KOHTHHEHTANLHLIMH BYJIKAHO=HHTPYSMBHEIMH KOMIl=
JleKCaMH KHCHIBIX ¥ CPedHHX CcyOUle/oYHBIX NMopod, O6pPa30BAHHLIX B
YCNOBHAX KOHCO/IHAHPOBAHHOH 3€MHOH KOpBbI;

6) HesHAYHTENLHbI paspbiB BO BpeMeHH Mexay pyaoobpasyiolluMu
npoueccaMu, NpUBeAWHMH K GOPMHUPOBAHMIO MECTOPOXKAEHHUA ¥ 3aBepma—
oueil craaueil BYNKaAHWYECKO AedTenbHOCTH;

B) monuTeHHble HCTOYHHKH pyaoofpasyounx eeulectd (B crarbe
CKOpee MOCTYIHpYeTCs 3TOT Te3HC, YeM AokaabiBaercs! );

I') reoTeKTOHWYEecKas MO3WLHH;

o) MarMaTHYeckHii KOHTponb “opyneHenus” (B weM OH ocymecTBnsA-
ercs He mokasaHo! )

[anee aBTOp OTMEUYaET, YTO COBMECTHOE NPHCYTCTBHE OTpaxaer
TECHYIO CBf3b pynoobpaaylouHx NpoueccoB C MarMaTHdeckoi AedTelb—
HocTeio (HO kakoBa ara ceaab, H.[l.JlaBepoB - me packpemaer!) Ha
ctp.40 on muwer: "Ha ocHoBe sTHX HAGMOAEHHI MOXHO CAENAThH Bbl=
BOO4, 4TO pydooBpasayioulHe NMpoLecChl, NMo-BHAUMOMY, CBSI3aHbl C 3aBep-
waouei cTaguei MarMaTH4ecKoil [esiTeNBLHOCTH, NposBndblIedcd B
KOHTHHEHTAJILHBEIX yCInoBHAX”,

COBOKYITHOCTb T'eOXHMHYECKHX, TMeOXPOHOJIONMYeCKHX H Ieolordiyec—
KHX HabmoAeHuli cCBHAeTeNbCTBYET O TECHOH CBf3W pydbl H MarMaTH=
yeckux (opmaumuii, [lpn aHanuae NPHYUH TaKoi CBA3M OH He (OPMYyNH—
pPYeT WHOl, KpoMe ofuwHuX HCTOYHHKOB BeulecTsa,

l'oBopsi 06 ucTrounukax pyanoro Bemectea H.[1.Jlapepor cuuraer,
4T0 BCe MccnefoBanud (rmaBHeIM 06pa3oM reoxMMHYECKHe, H3OTOINHLIE)
YKa3blBAlOT HA MO/MI'EHHble MCTOYHHKH PYOIHOr'O BeuecTea,

[leppoHayankHEIf HCTOYHMK KAk MarmMbl, TAK ¥ PYAHBIX KOMIIOHEHTOB
B HeH codepxauux, KaKk Mbl CUHTaeM, KOHe4YHO, NMOJWIreHHBIH — Kopa
BEAb 3TO MO3auKa reonorudeckux obpasoBaHuWii pasHoro BospacTa H
cocraBa, EcrecTBeHHO, nMpH aHATEKCHCE CIOXHONH IaMMbl Mopod Mar-
MOl 3axBaTbiBaeTcsl ps[ UEHHbLIX KOMNOHeHToB, BaXmHo BBIICHUTE, Ka-
KHe TIPOLeCCH! ABASIOTCH TIABHBIMH [/ KOHIEHTPAIWH TONe3HbIX KOM—
TMOHEeHTOB C 06pa3oBaHHeM MeCTOpOXIeHHH,

H.I1.JlaBepoB nuuweT: “HerouHukoM pynoo6pasyouux KOMMOHEHTOB,
BXOASUIMX B COCTAaB Pyd W OKOJMOPYAHLIX METACOMATHTOB, MOI'YT GbITb
BHYTPHKOPOBHLIE W MOAKOPOBbleé MarMaTHYecKHe ovart, TpaHcMarmati-—
yecKkWe pacTBOPH H BMeuwawlwkhe nopodbi. Ha rayGuHHOE NMPOHCXOXle—
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HHE OCHOBHBIX KOMIIOHEHTOB Pyd PacCMATPHBAEMBIX MeCTOpPOXAeHHH
Cu, Mo, W, Be, Au, Ag, Pb,Zn » ¥ yxasbipaer psin npusuakos,

H.I1./laBepoB cuuTaet, HTO cepa W BOAA 3K3OreHHbl, TOpP H THd-—
Menble MeTabl UMelT rny6uHHoe (BO3MOXHO Marmarwieckoe! ) mpo-
ucxoxaenue (ctp.44),

Kaxue e 3aK0OHOMEPHOCTH ONpeAersioT pPasMeuwleHHe MeCTOopOoXie—
HHAi KPOME TeppPHTOPHAIBLHOK COMPSXEHHOCTH C 3(hySHBHO~2KCTPY3HB-
HBIMH KOMIUIeKcaMu?

OrcyTcTBHE NMeTpPONOrHYecKoil HayueHHoCTH (B cTaThe AaHHLle He
NPHBOASITCS ) BY/IKAHOTeHOB M 3KCTPY3HBOB HE IO3BONHIO aBTOPY chop—
MY/IMpPOBaTh Hanbonee BaXHbll BbBoA (He 06 HCTOYHHKE PYAHOr'O Be—
uiecTBa, He O r'eHe3WCe MECTOPOXAEHHit), a O TOM = KaKOBHI HAKTOPEI,
NpHBeALIHe K KOHUEeHTPAUMWH PYAHLIX KOMIIOHEHTOB B MECTOPOXASHHH,
Tem He MeHee OCHOBHO# OGWHi BLHIBOA HanpalMBaeTcd cam coGof.
Taxkumu dakTopaMu SBAAIOTCS GIH3KO ONHOBPEMEHHBI# MAarMaTH3M paii-
OHA H TEKTOHHYeCcKas MOATOTOBKA peruoHa, Ha ocHoBe ckoppesupoBak-
HOI'O H3y4YeHHs 3THX (PakTopoB (MarMaTHaM, TEKTOHHEA, pYyObl) MOIIH
BbITb BBLISBICHH 3aKOHOMEPHOCTH PaSMEWeHHs PyA = 4TO SABISETCA OC—
HOBHBIM, ;

Pa6ora A,U.'mus6ypra u U, U.Kynpuauopoit (1972) *Penkomerans—
Hble NIerMaTHTb MArMaTHYeCKOr'o MPOMCXOXAEHHA” CBOHM HA3BAHHEM
nofYepKHBaeT CBA3b MarMaTHaMa M pasbupaeMoro opyneHeHus, Pato—
ra I H.lllep6a u ap., "PynoHoCHbIl GnOK ¥ /MOKANH3AUHS B HeM PpedKko—
MeranbHOro opyneHenus” (1972) paccMarpuBaeT peaxoMmeTanbHOe
opyaeHenne (LlenTpanbhbii Kasaxcran) KBapueBo—-XHIBHOH TI'pel3eHOBOH
tdopManuyu, HUMewuee A0CTATOMHO YETKYWw TNeHeTHYeCKYyio H NMpOoCTpaH—
CTBEHHYK CBH3b C I'DAHMTHBIMH HHTP Y3WBAMH,

O63op HOBe{WHX NMPeACTABNeHHH HAWKX BHAHBIX T'eoJIOroB, ClelHa—
JIMCTOB 1O PYAHBIM MECTOPOXAEHHAM, CBHAETeNLCTBYET O NMPH3HAHWH
CBSIaH (CTPYKTYPHO-TEPPHTOPHANBLHOK B GONBIIKHCTBE CIy4aeB W And
pana.o6bheKTOB ~ NeHeTHYeCKoi) MarMariHsM H SHIOMeHHOr'O opydeHe—
HUSl, UCTOYHHUKH KOTOPOr'O ABJSIOTCH MAarMaTOor'eHHBIMH,

[na mpakTHyeckoit MeolOrHA onpede/ieHHe NepBOHAYabHBIX HCTOY-
HHUKOB pyQHOT'O BelecTBa HMeeT /MIIL TOMLKO TeOpeTHYecKoe SHAauYeHHe.

[na nouckKoBbIX paboT W NMEpPCNeKTHBHOH OLEHKH OTAEe/MbHLIX perHo-
HOB B OTHOWEHWH SHIOMEHHOI'D OpyAeHeHus HeoOGXOAHMBI 3HaHHe Ireo—
JIOPHYECKOr0 PA3BHTHA pPEeruoHa, OCOGEHHO ero CTPYKTYPHO-TeKTOHH-—
4YeCKOr'0o pas3BHTHA W 3BOMOLMH MarmMaTH3Ma, C y4eTOM MeTallloreHH—
4YecKoif CmenHpHKH PA3HOBOSPACTHLIX MarMaTHYecKHX ¢opMaudi u Hx
OTAENBHLIX Y/IeHOB,

O AKTHBHOHM POJIH MHTPY3HBHBIX
MATMATHYECKHX MACC

AHaTeKTHYeCKH#t MeHe3HC MarM TPaHHTHOro COCTaBa ceifiac AOCTATOY—
HO ofuwenpuaHad, MHow 06 sToM AoknagsBanock B 1953 w 1961 rr.
HA neTporpapudeckKux CHMIO3HyMax,

[nst peweHWs Bompoca O CBA3M MarMaTH3Ma H SHIOI'eHHOH MHHe—
panuzauuu GOMbUIOE 3HAYEHHEe HMeeT OAHO3HAYHOCTL HAWKX 3HAHHA O



rnybuHax reHepauMii MarmMaTHYeCKHX pacll/laBoB pPa3HOI'0 COCTaBa,

0 KOonWdecTBe pPACTBOPEHHOH B HHUX BOAbI M APYrux netyuux (Hampumep,
yrIeKucnoT ), 06 06pA30BAHHH MPOMEXYTOMHBIX OYAr'OB POAOHAYANIBLHON
Marmel ¢ nocneaywowei ee aAubppepeHuHAUHE’ HIH O MHOXECTBEHHOCTH
Marm, BO3HHKAKUIMX HA PA3/IMMHBIX IIYOWHHBIX YPOBHSIX BepxXHe# 060—
nouku 3emnu, BaxHo rakxe AOTOBOPHTBCS O TOM, 4YTO ClleAyeT MOHH-
MAaTb NMOA MpeACTaBjeHHEeM O MeHeTHYeCKHUX CBA3AX MarMaTH3Ma H 3H—
AOT'eHHON MuHepanusauuu, Ecnu Mbl cornacHsl ¢ nanWHreHHLIM TPOHC—
XoxaeHHeM (GaHepO30/CKOil MPAHHTHOM MarmMbl, To 3TO GyleT 03HAYaThb
OTPHLAaHHe, H BOMpoC 06 WBEHHILHOCTH PYAHLIX KOMIIOHEHTOB NMepexo—
OHT yXe B 06/acTb YTOYHEHHS caMoro MoHATHA "loBeHulbHOCTL”, HMo=
TOYHHK PYAHLIX KOMIOHEHTOB, aCCOLUMHPYIOUKHCH C MOJIOKEeHHeM HHTPY—
3HBOB I'PAHHTOMAHOTO psifa, AOCTATOYHO OAHO3HAYEH W He Tpebyer ab—
CTPaKTHBIX TpeanofioxeHuit, MoGunuayowas ponk KHCHOK Marmbl Ha
rny6okux ypoBHsix c BblcokuM PT MenseTcda Ha oToawuwyio crnocoG6HOCTh
NMpH NepeHoce pacliaBoB HA YPOBHH Gonee HM3KMX TeMmnepaTyp W OaB—
JIeHHH, Korja OTAendiTCH BOAA W APYTHE JeTy4He H 3KCTparupyemsie
MOJIe3HbIe KOMITOHEHTHI,

[MosHaTL PYAOHOCHOCTEH HMHTPY3WBHO MAarmbl HEMOCPEACTBEHHO Mbl
He B COCTOSHHHM, 4 MarmMa Hanupascs (coBpeMeHHble 7aBbl) B 3HAUU~
TeNbHOHl Mepe yxe JulueHa pAda KoMnoHeHToB (nerywux, pyauwbix). [lo-
9TOMY I'eHeTH4ecKasd polb MArMbl B 9HIOI€HHOM pyn1006pa3oBaHUM pea-
nuayercs OBogko: 1) oTAaueii B okpyxawouwyio cpedy, NMPHCYWHX eif
IOBEHH/BHLIX KOMIOHEHTOB H 2) oTaaueii TeX KOMIOHEHTOB, KOTOpLIE
6bind BMEecTe C BOAOH MOGHMHAOBAHbI M3 BMeUAUHX MOPOJ HA YpPOB=
HAX C BBICOKHMH TapaMeTpaMu AaBIeHWil H TeMIepartyp.

Hayuenue KOHKpeTHbIX MarMaTHieckux dopMauuii gaeT ocHoBaHus
ANd TPeACTaB/IeH|s O CYWeCTBOBAHHH IIIYOHHHBIX NMPOMEXYTOYHBIX Mar-
MaTHYeCKHX O4aros poAOHaAYaIbHOH Marme!, GIM3KOH NMO cocraBy K
KBapLeBoOMY AHOPHTY, aHAe3uTy, AupdepeHLHaUHd KOTOpLIX AaeT Mpo—
U3BOMAHLIE MarmMbl aHaesuT-6a3anbToBOr0, AHOPHT-IPAHOAHOPUTOBOIO
H IPaAHHTHOI'O COCTABORB,

Oannako riy6uHa reHepalMd HCXOAHLIX pacrnnasop u o6pasoBaHHs
NMPOMEXYTOYHBIX 04aroB poAoHAYA/ILHO# MArMbl MoKa AOBOJIBHO THIIO—
TeTH4HB!l, YCTAHOB/IEHA BO3MOXHOCTL 3BTEKTOMIHOH BHIIJIABKH COCTaBa
(Q —Ab—Or npn 600°C u paBnennn poasHoro mnapa no Tarny u Yaiity
(MIK, 1960 r.) okomo 4000 aT™, uTO, BO3MOXHO, OCYWECTBASANOCH
NpH PasBHTHH NeOCHHK/IMHANBLHLIX MporuboB raybuHoi Ao 20 kM, rae
Bo3MOXHb! Takue PT ycnosus npu TemnepatypHom rpaguente 309/km,

KoceeHHBEIM noaTBepXIEHHEM TAKOro pacrnpefelleHHs TeMIepaTyp MO
*eT 6bITh BLIIBNeHHOe reopH3wdyeckuMH pa6otamu Ha KaeBkaze nonoxme-
HHe B paspes3e Kopbl HMKHEl KPOMKH MarHHTOBO3MYWAWHX MAacc Ha
rnybuse 50-60 kM, Ha Gonee ranyGokux YpOBHAX MOXHO NMpednojararb
TeMnepaTypsl, npeesiapune Touky Kiopn marserura +573°, T.e.
YPOBHH I'yGHH, OTBevawluMe BhIMIABKE IPAHHTHOH 2BTEKTHKH Nopsaka
He MeHee 20, a BoaMoxHO M 50 KM,

[lpu 3Ha4yuTenbHo Gollee BbICOKOM TEOTEPMHYECKOM IpaiueHTe 3TH
YPOBHH BbITUIABKM TPAHHTHONH SBTEKTHKH [OVLKHBI ObITH 3HAYHTEIIBHO BhIlle,
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[lpu Gomee BLICOKMX NABIEHWAX ¥ TeMIepaType, npeBblapllel TOY—
KY TPOHHOT'O MHHHUMyMa, HOPMHpPYIOTCS I'PAHOAMOPHTOBAS W KBApPL—[HO—
PHTOBasi MarMsl,

Mue npeacrtensercs, 4TO BONPOC TIYGHHBI T'eHEpalHMH MarmaTHiec—
KHMX pacniaBoB pa3HOro cocTaBa TpeGyeT eule GONbLIOH DKCIepHMeH—
TanbHOH H T'eoNoro-INeTpoNoruiecKoil paspaboTKH,

[Ona ueneii HacTosuwero [oKiala CYUWECTBEHHBIM SBIsieTCs NpH3HaHHe
Marm, riapHeIM 00pa3oM I'PAHHTHO, 3a BaxHeiilwWii dakTop nepepabor-
KH BMeUaiouHx Mopol Mo MYTH NPOABWXEHHS BBEpPX W B Kamepax WiH
ydacTKax 3aMelleHHs — ee AJMTEelbHOr'0 B3aWMOAeHCTBHA C BMelaio-—
WHMH TOpOdamMH,

lllupoko uaBecTHbl MccnenoBanust ['opancona, Kenneau, Xurtaposa,
Kanuka v apyrux ydyeHbIX, KOTOpble BbIIBUIH (AKTOP 4Ype3BbldaiiHoil
BAXHOCTH — BbICOKYI0 PACTBOPHMOCTEH BOALl B CHJIIHKATHOM pacliaee
TIPH BBICOKHMX AAaBNeHUSX BOASHOrO napa.

[lpu napnenuu 1000 aT™M KHCAbie Marmbl MOT'YT PACTBOPHUTH OKOIIO
3 pec.% eponbl, [lpu naBnenuu 5000 arM Marma Kucrnoro cocrasa
MoxeT pacTBopuTs 13 Bec.% Bopawl. [Ipu Goflee BLICOKHX NABNIEHUAX PacT-
BOPHMOCTE BOABI B KHCJIOM paclijlaBe AOCTHraeT AeCATKOB NPOLEeHTOB.

Kak nuwer A,AKanuk (1972), ana Gonbwmx raoyGuH 3eMnm marma
ABASeTCd MOUHBIM KOJ/JIEKTOPOM BOOEI, OQHAKO BOMPOC, OTKyada 6Geper—
ca Boga, KoTopas Ha GonblMX PIyGWHAX MOXeT B GONbUIMX KOIHYeCcT—
Bax pacTBOPATbCH B Marme, H3ydeH Moka Henocrarouho, HauGonee
BEPOATHLI HCTOYHHK — BOAA BMEUAWHX MOpPOod, HO OCTAeTCH HESCHBIM,
Ha KakKyio FIy6HHY MOTYT rnepeMeulaTbesl G/I0KH NMOpod, BKIMOYAKUIHX
BOAycofepxaune MuHepanbi? BoamMoxHO MM uX morpyxende B obnacTb
BLICOKHMX faBneHuii, nopsgka 5000 atm?

Tunoresa rnobanbHOil TEKTOHHKH IUVIMT AONYCKaeT nepemelleHus 6ro-
KOB BepxHeii obonoukn 3emnu, OoHAKO MEeXaHU3M TaKOro nepeMeuleHus
BOBCEe He OTBe4aeT TaK HasbiBaeMomy apeiidy KoHTHHeHTOB, Peub Mo-
weT maTH (Takke Kax M [J CMEUIeHMs MarHMUTHOro nomoca) o6 ofuwux
CMeweHHAX BepXHell OGOMOYKH 3eMIM OTHOCHTENIBHO acTeHochepHOH
06004k (UnM Mo Heit), BbI3bLIBAEMBbIX H3MEHEHHSIMH TONOXEHUA 3Jemiu
B mpepenax Conmneunoii cuctembl, OoHako aTa npo6neMa TpeGyeT oco-
Goro paccmotpenus, [No aanueim A.A.Kanuka, pacteopumocts (105
NMPUMEpHO Ha NMOPAAOK HXKE PACTBOPHMOCTH BOAb; npu aaBnenud 3000-
5000 arM ona cocraBnset 0,1-0,6 Bec,%.

[lpu apwxenuan B Golice BbICOKHE TOPH3OHTHI 3EMHO KOPBI, BIUIOTH
A0 YPOBHe#l KpHCTA/UIM3ALUMM PACNIABOB, W MOHWXCHHH [ABIICHUA W TeM—
nepaTypbl MPOUCXOAHT 3HEPrHYHas OTAa4a MAarMoil pacTBOPEHHBIX B HEH
JIOTYYHX KOMIOHEHTOB, 3aXBATbIBAUIMX TAKXe I0NIe3Hble KOMIIOHEeHTHI,
pacTBOpUMBIE B 3THX YCJIOBHAX,

Takum obpasoM, o6nacTH KOpbl, BXO4sulMe BO B3aHMOAEHCTBHE C
WHTPYAHPOBABLIeil MAarMoji WM ee INPOH3BOAHLIMH, JIOMHYHO paccMar-
pHBATH KaK MOTEHUHAILHO OGOTAalleHHbIe NOJIE3HLIMH KOMMOHEeHTaMH.,
BHe apeanoB BO3OSHCTBHA MarMaTHYeCKHX MacC H WX NMPOU3BOAHBIX
SHAOTEeHHbIE PYAONMPOSiB/IeHUs He KOHUCHTPHPYITCH.
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0 CBA3AX MATMATH3MA M 3HJIOTEHHON
MHHEPAJIN3AIIMA HA NMPHMEPE CEBEPHOTI'O KABKA3A

Oco6EeHHOCTH CTPYKTypHO-hopMauuonHoro pasputus CesepHoro Kapka-
3a, Anenuiickaa ropras cucrema Bombuworo Kapkasa umeer nnutens—
HYI0 HCTODPHIO pa3BHTHA,

BypoBbie ckBaxuHbl B paiione r.PocroBa, mpenkaBkascKoro mporuta,
MaTepuansl Kournomepatoe [opuoro KpnimMa u 6ypoBble ckBaxuubl [la-
naay Mape (6nua r.Koucramus, PyMmuinua) nokassiBaioT, uTo Kapbkaa-
cko~-KpbeiMck o-Kapnartckas cHcTeMa Ghina 3alloXeHa KakK IO/ABHKHAaNA
30Ha Ha pasapobieHHOM AOoKeMOpHHCKOM KpHCTaliMueckoM G(yHaoaMeHTe
oxHoji nepudpepuu Pycckoit nnatpopMmel, PenukTel nokem6puitckoro mar-
MaTHaMa H MeTamopduama, Buspnennsie Rb,'Sr MertomoM, nokaszambl
ceiivac u B npenenax Cepepuoro Kaekaaa,

CoBokymHoCTh opMauuii MArMaTHYEeCKHX IOPHbLIX MOpPo4 Mo3BONAeT
BbIIBIATE THI CTPOEHUA W PA3BHTHA TOH W/IH HHON reoCTPYKTYPHOHR
30HBI,

Bce Gonbuie MaTepuanoB MosiBAAETCA O PelHKTaX PHPEHCKUX reo—
CHHK/IMHANIBHBIX OBpasobauuit B paitone r.Pocroea u, BepoaTHo, Ha Bak=-
cane (Cepepusiit Kapkas), Bronne uertko Bhigensiorcsi nocrnefoBaTenbHO
cMeulapilHecs Ha ©I MeOCHHKIIHHANLHLEIe 30HBI ABYX Gollee MOonoabix
3TaNnoB T'eOCHHKJIHHanbHoOro pasputHa Bonbworo Kaekaaa:

1) ByIKaHOreHHO=OCAAOUHAA CepHusi, MeTaMOppu3oBaHHAS B dalmMH
3elleHbIX CllaHUEB, 30Ha HWXHero najleosos [lepenoeoro xpebra, B OC=
HOBAHMM TPOroBOIO nporufa oHa NMpOpBAHA HHTPY3HAMH YpYLITEHCKOTO
KOMIIJIeKCa;

2) B npenefax IOKHOTO CKiloHa ['napHoro xpefTa HaMedaeTCs Ieo—
CHHKIMHAMLHBI Mporuf HHXHEIPCKOro Bo3pacTa.

3a nocnefaHue rofdkl 3aBeplieH NpeABapUTeNbHLIE 3Tan CTPYKTYPHO=
GopMAaLHOHHOrO pacy/leHeHUs CeBepOKaBKA3CKOH T'OPHOA CHCTeMbl H CO3=
OAaHWA KApThl KOHKPeTHBIX MAarmaTHdecKHX ¢opmauuii TopHbIX MOPOR
(Adanaceer u op.,, 1971).

Passutue marmartuama Ha CeBeprom KaBkase HepasphiBHO CBSI3aHO
C 3BOMOLHEl KPYIHbIX TeoCTPYKTYPHBIX 37eMeHToB (cTpykTypHO—hopMa—
uMOHHBIX 30H), TpaHulbl 3THX 30H ONpeAensioTCs peanbHo CYUecTBO-
BaBwWHMH (H, MOXeT GbiTb, CYWECTBYIOWHMH) PA3/IOMaMH, HIpaBLIHMH
KapAWHAILHYI0 PO/lb B MCTOPHH HX PA3BHTHA HA NMPOTSKEHHH Bcero da-—
HEepo3osd,

CrpykTypHo—popMauuontoe paiionuposauue Cepepnoro Kaekasa. llpu
COCTABJICHUH KapThl MarMaTHdyecKux popMauuii MpUHATA cXema CTpYK=

. TypHoro paiionupopanus CepepHoro Kaekasa, npuBonuBwascsa B Gonee
paunux (Adanacwes I[l. u ap., 1968-1971) pa6orax. CornacHo 3Toit
cXeMe, BhiAendioTCd 4YeTbhipeé OCHOBHbie CTPYKTYPHO—GOPMALHOHHBIE 30—
nei: Beuwacoinckan (JlaGuno-Mankunckas) sona, sona [lepedoBoro xpeb—
Ta, 3oua NmaBHoro xpe6ra u 3oHa KxHoro cknona., CTpoeHHe 3THX
KPYTIHBIX CTPYKTYPHLIX anemenToB CesepHoro Kapkasa u ucTopHA MX
pa3puTus pasnuunbl, Cy6MepHAHOHA/LHEIe, AJHTENLHO pa3BHBAaUHeCs
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Pa3noMEl B COYeTaHHH € pasnoMaMH CyGUHPOTHOI'O HanpaBneHus co3fa—
1oT Bnoxosoe crpoenwe Kapkasa, B Hacroduiee BpeMs OocToBepHO Bbi-
dBNeHbl AoKeMOpuiickue obpasoBanusi B BeuackiHCKoif 30He M B cocraBe
KPOB/TH BepXHenajleo30iCKHX rpaHuTax W3 obnactu 30Hb ['NaBHOrO XpebTa.

BewachHCKaad CTpyKTypHo-popMauuwonuas soua, Oyxga-
MEHT €€ C/I0XEeH B OCHOBHOM [AHCIIOUMDOBAHHBIMHU KPHCTAIHYECK UMK
ClaHuamu H rHeificaMu gokem6pus, [lokeMBpuiickue obpa3oBaHHs BCKpPbi-
BaTCA B AonMHax GonbwHHCTBA pek — oT p.J/la6el Ha sanmage Ao p.Ye—
pexk Bankapckuit Ha BocToke, HauGonee nonmbiit paspea AoKeMBpHitCKOro
KpHCTainiecKoro dyHnaMeHTa, a Takxe pa3pesbl MANeO30HCKHX H Me—
S030HCKHX TOMNW, Claraluux MynbaoobpasHble MPOorubhl B A0KeMGpHii-
ckoM ¢dyHaaMeHTe, HAGMOAATCH MO [OMMHEe p.Ky6ans. B nepeom mpu-
BnIKEeHHH paspeabl AOKeMGpHs Aai0T BO3MOXHOCTL BLIDGNHTH ABC MO~
HBI€ TOIUIK:

naoxkeMm6puii | - Tomua cmoAHCTHIX, CIAHCTO-TPAHATOBLIX, SMHAOT-
LHOM3UTOBBIX KPHCTA/IZIMYECKUX ClIaHLUEeB W T'HeicoB;

nokem6puii |l - Tonua ampuGonurtos, senenokamenHbLix (xmopur—
SMUAOTOBLIX) NOPPUPHTOB H MOPPHPOHAOB,

B npepenax passuTHs AOKeMBPHACKHX TOMU MOFYT GbITh BBIUIEEHI 4
KOHKpeTHble Marmartuyeckue (opMauHH MOCHeAYIOUMX 310X MarMaTH3-
Ma, K TakuMm dopMauusx CHu3y BBEpX OTHOCS TCH:

a) aopesonckas (opnoBHKCKas) rabbpo-cHeHuTOBas (opmMauus
p. AMaHKo1a, NpencTaBfleHHAas ra66po, CHeHUTaMH, KPACHOBATBIMH OPTO=
Kila30BbIMH I'DAHHTAMH C XHJILHOH Cepuell aliMToB # pedKHX MerMaTHTOB;

6) B npedenax naowladed PasBUTHA TOMI AOKeMOPHS BbIAETIOTCH
AailKkoBble CEepHH MHPOKCEHOBLIX raG6pouaoB, MOABEPriuMXcHd Bo3aeii—
CTBHIO BepXHenaneo3oiiCcKux rpasuTos (paiion Mankunckoro maccusa),
Aaiku MopdHpPoB M TPaHHT-NOPGHPOB CpedHEro-BepXHero NeBOHA;

B) dopmauus nop¢pMpoB M rpaHHT-NOPHUPOB (Do~ D3?), cnaraouas
genpeccuu B mpefenax Aokembpua mo paspesy p.KyGaub;

I') B BepxHeM naneosoe NOKeMBpHHCKHI dyHAaMeHT noaBeprancs
AMCNOKAalUMAM, C KOTOPbIMH CBA3aHO NMPOHUKHOBEHHWE OTAENbHBIX Aaek
MHUKPOKJIHHOBLIX IDAHUTOB W/IH CJOMHBIX accoUdalMit PIyOWHHBIX MOpoa
THNA 3HAYWTEJILHO 3POAHPOBAHHOrO MankHHCKOro IpaHUTHOI'O MaccHBa,
W/IH MeHee 3POAMPOBAHHON AaccouHaunn rpasutonaoB p.HMuabiug

n) B [ayrcko-KyGanckoMm GroKe WHPOKO PA3BUTHI MA/ble MHTPY3UH
TPaHHT-NOPGHPOB MEepMH,

- Ha cxeMe nokasaHbl MoOuHbie NMPOABISHHS MarMaTH3Ma, HavyaBulHecs
B HWXHeil-cpenHeil ope, OHH uaBecTHhl B npefenax Kapauaebckoro
6noka, rae OONEpPUTOBas — TpPaXWaHAE3IUTOBas = I'PAHOAHOPHT—=TPAHHTO=
Bad dopManud oBpa3yloT MaArMaTHYECKHH KOoMIulekc, GhopMHpOBaBHicsH
B YCNOBHSIX KOHCOIHAWPOBAHHOI o6G/acTH,

Beuaceinckass 3aoHa counensercss ¢ 3oHoi [lepenosoro xpe6ra mno
cy6uupoTHomy (C3-10B) pasnoMy ray6okoro sanoxenusi, HauGoinee
Monoasie o6pa3oBaHud (GHINMTOB, BYIKAHOT'@HOB Cpe[dHero—BepxHero
AeBOHA, 3allerainlidie HA CEeBePHOM Kpbile aHTHKIHHANBHNH CTPYKTYph!
Mepenosuro xpe6Ta ¥ HECOTNACHD NEPEKPHITHIE BEPXHHM KapGoHOM,
TEKTOHHYECKH COMpdXeHbl C nopoaaMH dyHlaMeHTa BeyachiHCKOH CTpyK=
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TypHOii 3oHel, [IpU 2TOM wacTo BHOML pasnoMa BhiBedeHB Ha oBepx—
HOCTb NMEpeMdATeie MOPoAbl CYGCTpaTa C BKMOYEHHLIMH CEepneHTHHHTAMH
u apepruMu (500 man.mer) mnaruorpanutamu, Takoii KOHTAKT XOpOLWo
HabmopaeTcq Hap. TeGepoa y c.Hmxue~TebepauHCKOro; aHANOrHYHEIE KOH—
TaKThl H3BECTHEI B ypouulle Koren, Hapexax Manas Jlaba u Ky6Gass.

B passurum crpyktyp KaBkasa, kak 3To 6bino nokasano eue Oc—
BanbAoM, CYWECTBEHHYI0 PO/b UIPanu CYyGMepHIAHOHANLHbIE pPa3iiOMbl
PA3HOBPEMEeHHOr 0 3aroXeHusd, HanoxeHne Takux pasioMoB NpUBENo K
cosaanuio GI0KoBOro cTpoenust Bcero CeBeproro Kapkasa u ycnowm—
HEHHIO KOHTYpa couileHeHHs 3oHbl [lepenoBoro xpe6ra ¢ BeuacbrHckoit
30HOI, B pesynbraTe counenenue aTHX 30H B paaspeae KybGahu 3Ha-—
YHTENIEHO CMEeIleHo K iory,

PopMHpOBaHHe TEKTOHHYECKOT'O WBA CEBepO-3aNaiHOro MPOCTHPAHMS
Mexay BeuachiHCKoO# 30HOR W 30HOI [lepenosoro xpe6ra He ApeBHee
BEPXHero AeBOHA H, HECOMHEHHO, /peBHee HHXHeil 10pbl,

3ona [lepenosoro xpe6Ta HauGoNee MOMHO OTpaXaer pasBu-
THe naneo3oicKoi reocunknuHanu CesepHoro Kaekaza, B paanuunbix
GioKax BbIBeAeHbl Ha MOBEPXHOCTH I'eONOrHYecKHe 06pas’soBaHMs, Xa—
PAKTepHU3YlOWHe TOT WIIM HHOH YpOBEeHb AEHYAAUHOHHOI'0 cpe3a M aTan
PasBUTHS I'eoCHHKIHHanu., B oTpeske naneoaoiickoil MeoCHHKIWHANH OT
Ky6ann no 3enenuyka MoxXeT GLITb NPOCIEXEH TPOrOBbI NPOTHE, Clo—
MEeHHbI/i 3elleHOKAMEHHBIMH TOPodaMHu, BeposiTHee Bcero opaoBuka (K—
Ar Bospact cepuuurta 437 MIH.IET), MPOPHLIBAEMbI WHTPYIHAMH |
naiikamu rab6poMaHOT0 M AWOpUTOBOro cocraba, Haxoaka ®.M.[dwiccoit
TpanToNHTOB CHlypa Ha Maame noaTBepkaaeT BeposiTHOCTB OpPAOBHK—
CKOI'c BO3pacTa 3e/IeHOKAMEeHHbIX INMOP0J OCHOBAHWS I'eOCHHKIIHHAILHOTO
Tpora,

B 6Gonee sananmoit YacTH 30HBI B MOAHATHIX GI0KAX BEPXOBLER
p. Knanmeuyx n B 6acceiine pex Bomemas n Manas Jlaba eoisesens: na
NMOBEPXHOCTL Bosee IAyGHHHBIE 30HBI I'eOCHHKI/IHHANBLHOIO Tpora, Cro-
MEHHbIe B OCHOBHOM HHTPY3WBHBIM MArMATHYECKHM KOMIUTEKCOM, HAS=
BaHHbIM MHOW euwe B 1950 r, Ypywrenckum, B cocrae atoro kommn-—
neKca BXOAST I'yGHHHbIe MHTPYSHBHBIE MarMaTrudeckue dopMauuu rac—
6po—~aMduGonuT ~yI-TpabasuToBasl H INIAHOrPAHUT-AHOPHTOBAS C WHPO—
KHM pasBUTHEM HA 3aKMOYUTENLHOM 3Tale MPOLUecCOB HATPHEBOTO
MeTacoMaTosa, IJTH MHTPY3HBHI BHEAPHIHCH B OPAOBHKCKYIO 3€/ICHOKAa—
MEeHHYI0 TO/MUY ocHoBaHust Tpora B aeeone (370-360 mnn.ner). Tpe-
Gyercd, oAHAKO, YTOYHeHHe UHMDp APYTUMHU MeTodaMH,

[To cepepHoii mepupepnn reoCHHKNMHANLHOTO TPOra B 30He, Goee
YCTOi{UMBOIH B CpeAHeM—BepxXHeM AeBoHe (M3BECTHbI HAXOAKH KOpAIIOB
M MUKpodayHel Bo BMeuwawux ¢unnutax), GopMHpyeTcs accouuauus
BYJIKAHOT'@HOB OT KHCNOro (KepaTopupkl) A0 aHAe3uT-6a3albTOBOTND CO—
CTaBa C NOPH3OHTAMH HX TY}oB, NMpophiBaeMas KOMAarMaTHYHBIMH 3KCT—
PYSHBHBIMH  TejlaMu CyGIIeNIOYHBIX M Apyrux rab6pouaoB, ITOKaMH
KuCibix Na MOpod M TpaxuToB. Bce MeCTOpOMOGHNH KOMHeNaHHBIX
PYA Tpuypo4eHLI He K TpoOry, a K 3TOH, yXe ycToiuusoili aoHe
(cM. cxemy).
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Pur. 1. CxemaTnuecKas KapTa pasMelleHMs AKIECCOPHLIX MPOSBIeHui MHHEpaH3alid B CTPYK=—
TypHO—~hOpMAaUHOHHEIX 30Hax Cemephoro Karkasza

CrpykTypHO~hOpPMALMOHHE e BOHLI: 8 — HOMepa M Haspauust coH (I ~Beuacrmckas,
Il - Tlepenororo xpe6ra, lll —Tnarsoro xpe6a, 1V — I0xaoro cknona); 6 - TPEHUILI 30H, B ~ MIaB-
HelllMe IoNepesHble PAGIIOMEl; I' — Tpagilla TPOra HIKHe~CpedHeNalleO30HCKoH TeOCHHKIMHATY

KonkpeTnrie MarmMaTnueckue popManuu: 1 — rpasarounHas, 2 - fazanbT~TpaxnaH-
nesuroBad, 5 - rpaHATOMIHAas, 6 — rpaHuTouAHas, 7 — 6a3aILT-TPAXUTOBAL, S = OofllepuToBad,
9 ~ nuabas~kepatopuporasi, 10 ~ rpasmTonmsas, 11 - cEeHET-OMOpuTOBas, 12 = T'paHUTOUAHAS,
13 -~ GasaneT~TpaxuToBasi, 14 ~ rab6po-AMOpHT-INATFOrpauTHAd, 15 — nnabas-KepaTopuporas,
16 — ruefico-rpanutnas, 17 -~ ra€6po-cuenutopas, 18 - runepbasuropag, 19 — ApeBHEro
KpucTammyeckoro cyberpara, 20 — niaThopMeHOHIHBIE d)op;Mamm

llposipienna MuHepanuaaunu: 21 - mWiowanw, MepCIeKTHBHEE A7d oGHApYXeHHs cpe=
HeBepXHeIeBOHCKOH MENHOKOMenaHHo# MHHepaimaaund; 22 — NPeanofloXHTe/bHO BhideilgeMoe
I0ro—-BOCTGYHOE NPOAOJDKEHHEe ZOHE! NEBOHCKON MeqHOKOMYedAaHHOH MuHepaiusalwmu; 23 - nopsa-
KOBBIfi HOMep pyHNONpOsABIIeHHd HaA KapTe s

PasmMemenune MUHepallusaluy N0 CTPYETYPHO QOPMALHOHHLIM 30HAM

Beuachinckag sona

Pepxomerannsas munepamisamisi: 1 - Jaxosckuit Maccue, 15 — p. Mugenn, 43 — paiion Kap=—
Kaackux Munepambne:x Boa; momiMeramuueckas mupepamisamns: 16 - p. Ky6aus, 17 = p. Myur,
18 - p. Twaem, 30 = p. duarnon (?)

Sona_llepenosoro xpebra

PenxoMerambuas musepamisauns: 3 — p. Manas Jla6a, 6 = p. Bmi6, 6 - p. Tckenr, 45 =
p. Manaa Jla6a, 13 ~ p. AxcayT; THTAHO-MAaTHETHTOBAas MUHEpA/MaAIMSA: 5 — p. Manas Jla6a,
anaTHToBas MHUHepamH3alus, 7 -~ Mapromumk; xpomuToBas MuHepa/maamns: 12 — p. ApXEI3; BOIL—
dbpamo-Moimbaenosag MuHepamaams: 10 - p. Bmui6, 22 - Teipub=Ay3; MeOHOKOI4enNaHHAS, MH=
Hepaimsauus: 8 — p, B.Jia6a, 9 ~ p. ¥pym, 19 - p. Hayr, 20 - p. Yukynan, 21 — p. Xynec;
pTyTE: 2 — ypoumme "Koten”, 14 ~ p. Konuxut

Sora Tnapporo xpetra
Penkomeramenas munepamisamms: 11 —~ p, Oamxypu, 24 ~ p. Tcem, 29 = p. Basa~Xox; Boib=

dppamoBas MuHepaymzamis: 26 — p. Bagcas; nomiMeTallHMuecKas MuHepa/maauus: 27 -~ Bama;

44 - p. XasmuooH, 31 - peku Apxon, Ymam 32 - p. Canon; onoeo: 23 = MyKynaHCKOe; MeOHO—
KoiMefannas ‘Munepaimsamusa: 33 ~ p. ApaoH; pTyTHag MmuEepaimsamis: 34 - Hapo—~MawmmucoHcKoe,
Tu6ckoe 3pyrckoe, llecckoe MeCTOpOMISHHS; 307I0TO=~MBIILAKOBAS MuHepaimaamms: 28 — p. Hail-
HaKa

Sona_I0xHoro cxjopa :

Menuo~xomuenannas munepammsamsa: 35 — p. Jlaypa, 36 - p. CaHuapo; THTABHO—MAarHETHTOBSS
Murepamaamus: 37 = Mapivra, 42 — p. [lcoy; pryTHas mmmepamsamua: 38 — p. MarmMra,
39 — p. Apanxapa, 40 — Axeit, 41 - eawTxpa
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