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BBEJIEHUE

3aKOHOMEPHOCTH (POPMHPOBAHHA M PA3MEILEHUS OCATOYHBIX MONE3HBIX HCKONMaeMbIX, 00yCIOBICH-
HbIC 0COOCHHOCTAMH pa3BHTHA GacceiiHOB ceAMMEHTALNH, (PallNaIbHBIMH YCIOBHAMH CPEIBI 0CaJKOHAKO-
IVIEHHA H MOCIEAYIOINMY NPpeo6pa3oBaHUAMH 0Ca/JKOB, YCIENTHO PACKPHLIBAIOTCA METONAaMH COBPEMCH-
HO# JIMTONIOTHHU. DTO MO3BOMAET OCYNIECTBAATE MPOrHO3 KAYECTBA CHIPhS, B TOM YHCIIE FOPIOYHMX CNAHIEB,
OIMPOKOTO TUIOATHOTO pacnpocTpaHeHns ¥ Hebonbpmoi MomHocTH. HenocratounocTs cBeneHuit 06 yc-
JOBUAX (GOPMHPOBAHHA TOPIOUNX claHLIEB 110BOIKRA OTPHIIATENIEHO CKA3BIBACTCA HAa PELICHMN npobiem
HX OCBOCHHA, HECMOTPA Ha ABYXBEKOBYIO MCTOPHIO HX U3YUEHHS M MTOYTH BEKOBYIO HCTOPHIO IPUMEHCHHSA
Ha KammupckoM cnanuepynsuke 1 Coispanckoit TOL.

Llenbro HcclenoBaHKUMA ABIAIACE PEKOHCTPYKLIMA NPOLIECCOB CEARMEHTOIEHE3a ¥ PaHHETO JIMTOreHe3a
B LIeHTpayibHOM yacTH Bomkckoro 6acceitna dasel Dorsoplanites panderi (D. p.) (o6mwas 3oHansHas Ikana
pckoit cuctemsl, yTeepxaéHHas MCK B 1978 1) Bo/DkCKoro BeKa Mo3aHeH 0P, OTBEYAIOLIEH BpeMEHH
HAKOILIEHHA CaNpoIeeBblX 0CAIKOB CJI0XHOIO COCTAaRa, YTO ONpeAeno paj pellaeMelx B paboTe 3amau:
1) Ha HOBOM ypOBHE H3Y4YHTH JIMTOJIOTHYECKHUI COCTAB CIIaHLIEHOCHOM TOMIH; 2) YCTAHOBUTEL I'€HETHYE-
CKHe THITHI M (halMM OTIMKEeHUH paccMarpuBaeMoro Oacceiina; 3) BRIABMTL OCHOBHEIE UMKIIBI CEIMEH-
TalUH, POCIEIUB pacipeaesienye (auuit B pa3pese U 1o yarepaiy; 4) MpoBecTH najeoreorpaduyeckmue
PEKOHCTPYKLIUH 3TaNoB pa3BHTHA OacceiiHa; 5) onpeaenuts naeoreorpadmnyeckue o0CTaHOBKH, HanOO-
jee OnaronpHsATHEIC 1T GOPMHPOBaHHA BBICOKOKAYECTBEHHBIX FOPIOYMX CJIANLECB Y IOJE3HBIX CBOWCTB
BMCLIAIOLIMX OTIIOHKCHHIA.

Hay4yHas HOBM3Ha paboOThl B TOM, 4TO aBTOPOM BIIEPBBIE IIPOBEICHO KOMIUIEKCHOE M3y4EHHE BCPXHE-
IOPCKHMX CITaHIICHOCHBIX 00pa3oBaHMii ¢ MO3ULMH JIMTONOTO-hanKansHOro anam3a. PaspaboTanbl HOBBIC
npHEMBI HecnteioBanivi. OnpeesncHa CylIeCTBEHHAA POb OCTATKOB KOKKOIHMTOGOPH B COCTaBE FOPIOYHX
CMAHIEB ¥ BMEILAIOLIMX OTIMKEHMH. YCTaHOBJIEHBI B3aHMOOTHOLIEHHS TEPPUTEHHEIX, OHOTEHHBIX H ay-
THTEHHBIX KOMIIOHEHTOB TIOPOZ, WX CBA3b C YCIIOBMAMH CPEAbl OCaJKOHAKOIUIEHHMS U ¢ 06/1acTAMH CHOca.
BrizeneHbl reHeTHYeCKHe THIBI 0cankoB. BhIABICHa UMIIMYHOCTh CTPOEHHSA claHUeHOcHo# Tomuy. ITo-
CTpoeHbl NaneodaumanbHble kapThl 6acceilHa 4eThbIpEX BpeMeHHBIX cpe3oB oaHoH 30HBI (Dorsoplanites
panderi, IPoOMKNTENBEHOCTRIO Bcero oT 1 1o 5 MIH neT, He Gonee), UTo onpenenseT BEICOKYIO pa3pelalo-
LYK cNOCOOHOCTh MPUMEHEHHBIX METOOB UCCIIEOBaHHA.

IpakTHyeckas 3Ha4YUMOCTBL paboThl CBA3aHa ¢ TeM, 4TO majieoreorpadHueckne peKOHCTPYKLHHU 1 BOC-
CTaHOBJIEHNE YCJIOBUH (OPMHUPOBaHUS BEPXHEIOPCKUX CIaHLEHOCHBIX OTIMKEHHH cioco6CTBOBANH LiEJIE-
HarNpaBIeHHOMY TIPOBEJIEHHIO MOUCKOBRIX M Pa3Be/IOYHBIX padoOT Ha ropiouHe CJIaHIIbl, @ HOBHIE JIaHHbIE
0 UX CTPOEHHH M COCTaBe NOMOTIYT OCYILECTBUTH BHIOOP pallMOHANBHBIX crocoGoB HoObIuH, oboraie-
HUA U KOMIUIEKCHOM MaJIoOTXOHO#M mepepaboTKH OpraHoMuHepaisHoro chipbs. Pesynsrarer HHP, nposo-
ansuiuxcs B pamkax nporpammel OL1-008 KI'HT u AH CCCP, ocymiecTBiseMsIX KOJUIEKTMBOM aBTOPOB
(T. B. Kynénoit, 3. A. fnoukunoit, B. . Bapsinukosoit, E. A. Tpouixo# u aBTopoM paboTsl), 6bLTH
BHeIpeHB! B NpakTHKy pabot OpeHOyprckoro u HIKHEBODKCKOTO IPOM3BOACTBEHHBIX IE0JIOTHYECKHX
ynpasnennii (Kynésa u ap., 1983). Pacnionoxenue ckBaxMH U Touek HabIOAEHHS NPEACTaBICHO Ha KapTe
daxTryeckoro Marepuana (puc. 1).

KoMmniekcHble TuTonormueckue ¥ GMocTpaTurpaduueckie UccaeJ0BaHMA IOMOITIH YTOYHHTE M J€Ta-
nu3upoBats 30y Dorsoplanites panderi, BEIOCHHTE YETHIpE YPOBHS CJIOEB C PYKOBOOAMIMMH (OpaMHHH-
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Puc. 1. Kapra ¢akrnuyeckoro matepnana
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Beedenue

¢depamu. Beuily BbIABICHHS HEMOIHOTE CTPAaTOTHIHMYECKOTO paspesa y c. [opoauiie YnpsinoBcko# 061.,
MPHHAMAEMOTO 32 MMPOBOH 3TaJIOH CPEOHEBODKCKOTO fpyca, HaMH TpeqIoxkeH Haubolnee MONHBIA T'H-
nocTpatoTn no 559 ckB. OcymecTBAEH KOCHCTEMHBIH MOIXON K M3Y4EHMIO MCTOPHH (GOPMHUPOBAHUS
[Tepemo6eckoro MeCTOpOXACHNS TOPIOYMX CIIAHIIEB, TO3BONMBLLINH YCTAHOBUTH, YTO GOPMHPOBAHHUE ClaH-
LIEHOCHOM TOJILIM CBA3aHO C YeThIpbMA LHKIaMy ceaumenTauuy (Kynépa, SlHouknna, Bykuna u ap., 2004).

Ha sTane aeTansHBIX pa3sBeJOHHBIX paboOT H B CBA3M C COCTABIEHUEM JIEreH bl Ul KPYITHOMAcCIITab-
HOTO KapTHPOBAaHHs MPOBEACHO CPaBHHMTENBHOE HcclledoBaHUE claHLeHocHoH Tonmm Ilepemobekoro n
KouebunHckoro Mectopoxxaenuii, Kanupckoro cnaHueHocHoro pyasnka, paspaboTaHa HHAMBULYaNbHAsA
XapaKTepHCTHKA I1JIaCTOB FOPIOYMX CHAHLEB M aCCOLMHPYIOUIMX ¢ HUMH MOpo. YCTaHOBJIEHA UX IIpHUHAA-
JIEXKHOCTh K OMpPEAENIEHHBIM «ciloAM ¢ dopaMuaHdepammu». BriieneHrl KpUTEDHH KOPPENAIIMHA CaHIE-
HOCHBIX Pa3pe30B Pa3IM4HOTO PaHra — OT JIOKAIBHBIX 10 MEXPErHOHAJIbHRIX — M0 COBOKYIIHOCTH 6Ho-
NMUTOCTpaTHrpadpuuecKnx npu3HakoB. Ha ocHOBe BbLie/IEHHBIX IPH3HAKOB ITOCTPOEHBI CXEMbI KOPPEALIMH
CcJlaHLIEHOCHBIX ropu3onToB (bykuHa u 1p., 1985).

1A naneHelieH Bo3MOXHON J0GBIYM TOPIOYMX CJIAHIICB CJCAYCT PCKOMCHIOBATh H3OHpaTe/bHy0
akciutyarauuwo I, IV, u IV, ninactos, kak Hanbonee nepcriekTuBHEIX B Boinkcxkom Gacceline. OTu craHIlbI
cozepkar 1o 70% opraHM4eckoro BEIIECTBa, HEOONBLUIOE KOJHIECTBO OPraHO-MHHEPANIBHBIX MPHMECEH U
HE HYXal0TCA B JOMOJHHTEIbHOM 000rallicHUH, TOT/Ia KaK B CIIaHLAX APYTUX [UIaCTOB OPraHO-MHHEpallb-
HbIC arperaTsbl NpeodIanaroT, U X 060rameH1e OPraHHYeCKUM BEILIECTBOM TpebyeT IPHMEHEHHs 10pOro-
CTOAMMNX 6HONOTHYECKHX MO0 XMMHYECKHX METOMOB.

Mosorpadus cocTONT U3 BBEIEHHUS, 8 [MaB, 3aKTIOUEHUS, CONPOBOKAAIOIINXCA TEKCTOBEIMH TabnH-
LlaMH, PUCYHKaMH, oTOTabNMMIaMH 3NIEKTPOHRO-MHKPOCKONNYECKHX CHUMKOB, CTIMCKOM JIMTEPATYPBI U3
OTeYeCTBEHHLIX U 3apybeiKHBIX ITyOnuKkauuit, poHIOBEIX paboT.

OCHOBHBIE TTOJIOKEHHA paboThl HEM3MEHHO BBI3bIBANTH HHTEpEeC H NOKJIANBIBAIMCE Ha BcecolosHsix,
pecnyOnuKaHCKMX COBELIAHHAX, KOHPEPEHLMAX K CEeMUHApax, Ha 3acelaHUH IKCIIEPTHOH KOMHCCHH MHH-
reo CCCP no nmpo6neme Ne 26 no usydennro roprounx ciadues (Caparos, [TINO «HukHEBODKCKI€00I M),
arpens 1980 r.); wa II Bcecorosnom Muuepanormyeckom cemuHape (ChikThiBKap, MHCTHTYT reonoruu
Komu ¢uimana AH CCCP, mait 1980 r.); Ha cumnosuyme no «IIpuMeHeHHIO JIEKTPOHHO-MHUKPOCKOITH-
4eCKMX METO0B TEXHOJOTHH, KpUCTaLiorpaduu, munepanoruu (Mocksa, MHCTHTYT kpHucTawiorpaduy,
oxTaops 1980 1.); Ha | Pecny6iuKaHCcKOM COBEMIaHWM TIO MICTIONB30BAHMI0 MMHEPAIOTHYECKHX METOLOB
MCCIICIOBaHHUi NPH NPOrHO3¢, MOUCKAX M OLCHKC MCCTOPOXICHMH TMOJIC3HRIX HMCKOmaecMbIX (AnMa-ATa,
KasUMC, centsbps 1981 r.); Ha MexyHapoaHoit koHdepenunu «MccneaoBalue ¥ IpUMEHEHHUE IPHPOI-
HBIX LICOJTUTOB B HapoaHoM xo3siicte (TOwimen, UuctutyT oprannyeckoii xumun AH T'CCP, centabps
1981 r.); na VII Bcecorwsrom yronsroM cosecmianuu (Poctos-Ha-JloHy, oktabps 1981 r.); Ha ccMuHape
10 OHTOTeHHH MHHepatoB (Muacc, UnbMenckoi 3anoseanuk, YO AH CCCP, mons 1982 r.); na Il co-
BEILAHHH IO TEOXUMHH ropiounx cnanues (Tamnuu, centsops 1982 r); Ha VII ceMunape «Oprannyeckoe
BELIECTBO B COBPEMEHHBIX M HCKoMaeMbIxX ocankax» (TaukeHt, ceHTa6pb 1982 r.); Ha 1l ceccun CKOB-
MO AH CCCP «MuHepanornueckas 30HATBHOCTD M JUCKPETHOCTE MUHepaooGpalosans» (Hansunk,
anpens 1984 r.); va X reonoruyeckoit koudepenunu Komu ACCP (CoikthiBkap, HHCTHTYT reonornn Komu
dunnana AH CCCP, anpens 1984 r.); Ha koopanHaumonHoM coBete TKHT AH CCCP no pauvoHansHoMy
MCTO/IB30BaHMI roprounx crnanues [Tosonxes (Caparos, O6kom KIICC, okTa6ps 1984 r); Ha coBeluannu
«[eOXHMHUS, MUHEPAJIOTHSA M JIMTONOrHA YEPHBIX claHues» (ChIkThiBKap, HcTHTYT reonorun Komu ¢unn-
ana AH CCCP, uions 1987 1); Ha coBelnanuax u kondpepenuusx HIU I'eonorun npu CT'Y B 19801987 rr.
[To TeMe ony6IMKOBAHO B IIEHTPAILHEIX K MECTHBIX MEPHOANYECKUX U3naHuAX Gonee 70 pabor.

B kauecTse $aKTHYECKOTO MaTepuaja B OCHOBY MOHOrpadHM JIErN JaHHEIE, coOpaHHbIe H 06pado-
TaHHBIE aRTOPOM B XOJI€ BHILLEYTIOMAHYTBIX JTMTOJIOTHYECKHX U naneoHTonorudeckux «Mccmenosanuin no
COCTaBJIEHHIO Majieoreorpaguueckux kapT Bommkckoro ciraHieHocHoro 6accelHa B CBA3M C MPOTHO30M
MPOMBIIUIEHHOM cnaHueHocHocTy (Kynesa u ap., 1983 r) u «Mccinegopanuii ClaHIEHOCHOM TOMIHM B
CcBA3M C Pa3paboTKOI JEreHasl KpynHoMmacuTabubIX KapT U koppensnuii paspesos Ilepemobekoro n Ko-
nebuHcKoro MectopoxacHuit» (Bykuna u ap., 1985). 3t paGoTh! BHIIONHATHCE 1O Aorosopam ¢ 1IN0
«Openbyprreonorusa» n «Huwxnesomkckreonorus» cwiamud HUM I'eonornu npu Caparosckom rocyaap-
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CTBEHHOM YHHBEpCHUTETE. KOMIIIEKCHBIE MCCIENOBaHUA TAKOH JETANBHOCTH, CYH IO MATEPHANAM [1aTCHT-
HBIX MIOMCKOB, MPOBOIMIHCH BIIEpBble. JINTONOrHYECKMMHU METOAMH aBTOpPOM H3ydeHo bonee 100 pa3pe-
30B M 0OHaxeHHH, 30 M3 HUX ompoOOBaHO IKCHpECCHBIMH cnocobaMu, 24 MOABEPrHYTO NOTHOMY LIMKITY
uccienoBaHuil. B AByx onopHbix ckBaskuHax [lepenro6ekoro n KouebuHckoro MecTopoxaeHHUH DIar ormpo-
OoBaHus cocTaBnan He Oonee 1 M, a B cnannax crywarncs n0 0,1-0,2 M. B ocTanbHbIX cKBa)KMHAX H3y4YEHHUE
BellleCTBa MpoBoawIock BbiGopouHo. [IpoBencHsl HabmoneHna B 1600 merporpadmdeckux nuudgax u B
200 npemnaparax Moj 3MeKTPOHHBEIM MHKPOCKOIIOM (ECTECTBEHHBIX CKOJIOB H peruiHk); B 1500 npenaparax
OCYILECTBJICHO IKCIPECCHOE OMpee/IeHHEe BEILECTBEHHONO COCTABa CaHUEHOCHBIX 00pa3oBaHMH ¢ ToMo-
IO MMMEPCHOHHBIX KHIKOCTEH NOA MUKPOCKOIIOM B MOJIEBBIX YCIOBMAX.

B paboTe #cnoJib30BaHkI IAHHBIE 3IEKTPOHHO-MHKPOCKOITHYECKHX (TIPOCBET), PEHTTEHOCTPYKTYPHBIX,
XMMHYECKHX, FPAHYIOMETPHYECKUX HCcNefoBaHuii nopon. Pabora BuinosiHEHa B OTAE/IE MUHEPATIOTHUH H
nerporpapuu HUU I'eonornu CI'Y u B naboparopuu ocanounsix ¢popmaimit ['eonornyeckoro HHCTUTYTa
AH CCCP nox pykosouctsom unena-koppecrnonaenta AH CCCP, npodeccopa IT. T1. Tumodeena. bons-
1L1ast [IOMOLLbL B XO/I€ TIOJICBBIX U JJaGOpaTOPHBIX MCCiIc10BaHHI OkazaHa 3aBeIyIOLICH OTACI0M MHHCPaJIO-
run u netporpadun HUMI CT'Y 3. A. ShouxuHoi. KoppeKTUpOBKa METOIMKH BhIACICHUS TEHETHYECKHX
THIOB OCa/IKOB, COAEPXKAILHMX OpraHM4ecKoe BellecTBo, mposeneHa JI. M. Boromodosoi, MeToanueckas
TNIOMOLIb N0 COCTABIEHHIO rpaduyeckux npuwiokeHuid ocywecrsisiace b. B. IlonsHckuM — B TO BpeMs
crapmiuM Hay4HbeiM coTpyanukom I'HH AH CCCP. PyxoBoautento pa3paboTku, yxe ylIeAUIEMY OT Hac,
I[Tetpy IletpoButay TuModeesy, a Takike BCEM COTPYIHHKaM, NPUHABIINM Y9acTHE B YITyYIICHHHN CTPYKTY-
PBI M COAEp AN TEKCTa, aBTOP IPUHOCHUT CBOIO ITYOOKYr0 6aroxapHoCThb.

ABTOp NMpM3HaTelleH 3a NOMOLLb, PEKOMEHAALNMHY U KpUTHYeckue 3aMeuanus corpyauukam HHUH Te-
onorun CI'V — JI. A. Hazapxuny, B. A. I'yuakn, I'. B. Kynésoit, B. M. BapeiankoBoif, E. A. Tpoutikoi,
E. ®. Axnecrunod, B. I1. Uyaaepoii, corpynaunkam T'HH AH CCCP - B. H. Xononosy, 1. B. XBopoBoii,
JI. E. IllTepenbepry, 10. I. LlexoBckomy, A. K. BosneceHnckomy, FO. B. Makaposy; cnieunanuctam IO «Huxk-
HeBommkckreonorw» — ®. Y. Kopansckomy, A. B. Camoponosy, B. 1. Hornesy, A. A. Uypuny, B. U. Ané-
muny, J1. H. Tunény, B. H. Bacunnrery, oxa3aBimM coneficTRHE B [IPOBEJEHWH TTOJIEBHIX MCCIIE10BaHHH.
HexoTopeie u3 uccileoBareied 0CTaBIUIH HALl MHD, OAHAKoO GJ1arofapHas MaMsTh O HUX OYZIeT KHTh BEHHO.

Co6brTus, npomsoiuequie B koHUe 1980-x rr., u paciiag CCCP He mo3B0HIM MOMHOLEHHO MPOIOKATH
Ha4aTble pa3paboTKH, KOTOphIE HAMEYANNCh U OBLTH ITPEIYCMOTPEHB! OPraHM3aLMAMH, TIOITYYHBLIMMH MIEaTh-
HEIC KOHLICHTPATHI JUI KOMIUICKCHOTO HCC/ICIOBaHNA 3aKOHOMCPHOCTEH paclpeIc/IiCHUs OPraHHYCCKHX KOM-
MIOHEHTOB B OTIOPHLIX pa3pe3ax NPELIM3HOHHBIMU MeToqaMH. CIOKUBIIHECS KOJUIEKTHBBI MOIVIM OCYILECTBHTH
HOBBIN NPOPhIB B MO3HAHUN FEHETHUECKOH CYUIHOCTH GHOMMTOB, HCMOJIBb3YS HAKOIUIEHHBIH OIBIT CNEIHAIHN-
CTOB Pa3jM4HOro NMpodris BO MHOTHX MHCTUTYTaX JCTOHMH, Poccuu, 3amaqHoi YKpanHbl, MPUHHMABIIHX
y4actue B ocymectnicHuy nmporpammel OL[-008 KI'HT u AH CCCP u npeacrasnBuux k 1990 r. orpomHoe
KONIMYECTBO (JaKTHUECKNX JaHHBIX B BUJAE HayyHBIX MyOmkanmii u otaétoB HHUP. OmHako 3ToT Matepnan He
ObU1 0606MIEH M3-3a MpeKpalleHHA (PUHAHCHPOBAHHUS, i TOIBKO TPOM3BOACTBEHHBIMHM OpPTaHH3aLUAMU ObUT
COCTABIIEH TEXHHKO-3KOROMHYeckmi pottan (T, 1985). Ilo Beeit BepoATHOCTH, CO3MaHHE HOBOIO YYCHHA O
GHOIHMTAX, B Pa3psll KOTOPBIX BXOIST H HHTEPECYIOLIME HAC TOPIOYME CIIaHLIBL, elé ) AET CBOMX SHTY3HACTOB U
nocnenoareneit. Sikop Bnanymuposna CaMoiinoB — yuenuk # npuéMHBIH ceiH Bnammunpa Banosuya Bep-
HAICKOro, ObL1 0NePXkXMM HaeeH H3yueHms reHesnca Guonuros. EMy He yaanoch packpbITh 3Ty TEMY.

O603Ha4yeHHbIe BhILEe COOBITHA 3aJEpPXaU Takxke MyOnMKalHio 3Toi MoHorpaduu, NOATOTOBKa KO-
TOPOH K IeYaTH 0Ka3ajach JOBOJBLHO CJIOXKHOH N0 TEXHHYECKUM H HHBIM NpHYMHAM. B pabote ucnonb3o-
BaHbLI MaTePHAJIBI, IPEJCTABIECHHBIE B JHCCEPTALIMM aBTOPA Ha COMCKAHWE KAHIMUNATA [e0JIOro-MUHEPAJIo-
FHYECKUX HAYK M0 CHELUATLHOCTH «JluTonorus». Hazanue paboTel cOXpaHEHO, HO HEKOTOPBIE Pa3lelbl
JOTIOTHEHEI ¢ YYETOM TIOSABNEHHS HOBBIX HAYYHBIX CTaTeii U MOHOrpagui, B KOTOPBIX UMetOTCH Haubosee
HHTEpECHBIE JaHdble. 3apaHee NPHMHOIIY H3BHHEHM: 33 HETOJIHOTY «JIETOIMCH» HOBOTO BEKa, MOCKOJIBKY
noTok vH(popMauHu ¢ yuéroM dyHkuuonnposanns Uurepuera cimmkom Beank. HeoOxonumocTs e€ u3-
JlaHus BO3HHKJIA B CBA3YM C TIONTOTOBKOI AUCCEPTANMH Ha COMCKAaHHE CTEMEHH JOKTOpa I'e0JIoro-MHHepa-
JIOTHYCCKHUX HAYK, B TCKCT KOTOPOH HEBO3MOXHO, XOTA M HCOOXOAMMO, BKJIIOUHTH HCKOTOPBIC MOIOKCHHA
KaHUAATCKOH JUCCEPTALNH.



IF'nasa 1
COCTOSIHHE U3YYEHHOCTHU COCTABA M YCJIOBHHA .
®OPMUPOBAHMIA NTOPOA BOJIKCKOI'O CIAHUEHOCHOI'O BACCENHA

BepxHeropckne ropiourie cnaHUb! OBUTH OTKPBITH B CEPEAHHE MPOLIIOTo BeKa MOYTH OJHOBpEMEH-
Ho B CapaToBckoM 3aBoykbe, B 3anagHoM KasaxctaHe u B OpeHOyprckoii o6nacti. HauansHbiii 31an ux
HCCNenoBaHnil oTHocHTCA K koHIy XIX — Hauany XX B., oH cBa3ad ¢ uMeHamn U. @. Cunnosa (1970),
A. M. 3aituera (1982), JI. U. Ilpaconosa (1904), A. H. Posanosa (1919, 1927), H. I. Kaccuna (1925). Io
cangetensctry M. M. I'y6kuna (1919), B nonckax Beixona U3 TomninBHoro kpusuca B. W. Jlennn untepeco-
BAJICS pacIlONoKEHUEM CI1aHLIEBBIX MECTOPOKICHUIT, BHUKAJ B J€TAJIM M3YHEeHUs CJIAHLEB U Callpolese.

C camoro Hauasla BHUMaHHe UcclleoBaTeel ObLUI0 COCPeI0TOMEHO Ha BBIICHEHHH I'eHe3Hca ClaHIIeB
HAa OCHOBE M3Y4YEHMA HUX BellecTBeHHOro coctara. B 1925 r. H. I KaccuHBIM Ob1I0 BBICKa32HO NPEANONo-
*KCHHE, YTO MaTEpHaIOM 1A 00pa3oBaHKA claHieB Barcko-KaMckoro kpas nociry>Kuiu BoZopoCiu (Kakue
aBTOP HE YTOYHHII) U MATKHME YaCTH AMMOHHTOB, JIBYyCTBOPHYaThbIX MOJLTIOCKOB, pa3Hbli MmiaHkToH. [iry6una
6acceiiHa, o ero MHeHuUIo, He npesbimana 2000 M, a NPHIOHHBIE BOAE! GBITH 32PaXKEHBI CEPOBOLOPOIOM.
ITocneanee npeanonosxeHue asropa 6su10 onpoBepruyTo B JansHeimem H. M. CrpaxosoiM (1934, 1962)
H JpYTrMMH HCCJIEIOBaTEIAMH.

A. H. Pozanos (1927, 5) BepBble 0THEC BOMKCKHME CIaHIbl K THITMYHO MOPCKHUM CalpolennTaM, Cuu-
Tas, 4TO NIpH GOPMUPOBAHHH canponeis IMaBHY POJb UIPAIH BOIHbIE PACTUTEIBHbIC H XKHBOTHBIE Opra-
HHM3MbI, B OCHOBHOM MeJIKHE, BXOIAIUHE B COCTAB IUIaHKTOHA.

IlepBble MUKPOCKOTIHYECKHE HCCNIEAOBAHMA BOJDKCKUX ClaHLIEB HA HEOONIBILIOM KoMYecTBe 06pa3iloB
651K ocymectsnensl M. [I. 3anecckum (1928). OH npuIIEn K BRIBOAY, 4TO HaYaJIbHBIM MaTepHAIOM IS
(opMHpoBaHHs cNaHIEB Oblll OPraHUYECKHH «CTYAEHb» W MUHEPaNBHBIA 0CaZOK, KOTOPBI MECTaMH OT-
cyTcTByeT. B ctynenucTom Bemectse M. []. 3anecckuii ycMaTpuBajJ KOMOYKH, KOTOPBIE CHMTAll OCTaTKaMH
«CHJILHO OCIIM3HHUBILIMXCA Bogopocnei» (3anecckni, 1928, 4). 310 B JeCTBUTENBHOCTH BEPHOE MHEHUE
BNOCIEACTBHH ObLIO 3a0bIT0. K yKc:ly OHMOrennsIx BKIKOYenuit UM ObUIM OTHECEUB! OCTAaTKH POPaMHUIIH-
dep, uepBeit, 3eM€HBIX M CHHE-3€JIEHBIX BOAOPOCIEil, a TAKXKe CeIaHa MOIBITKA UX onpeaeneHus. beuto
OTMEYEHO, YTO POCT HOBOOOPa30BaHHBIX MMHEPAJILHBIX BKJIIOYEHUI poTekan B c1abo ynioTHEHHOM Mac-
ce calpomneicnoro ocaaka. HemoctaroyHocTh aHanMTHYCCKUX JaHHBIX O COCTABE OPraHMUYCCKHX KOMIIO-
HeHToB npuBesia M. JI. 3anecckoro K 3aBhIICHHIO PO T'YMHHOBBIX KHMCIOT H OCTATKOB HMPECHOBOJHBIX
BOZOpOCIEH H, B KOHCYHOM MTOTE, K OIUTMOOUYHOMY BRIBOLY O GOPMHPOBAHHH BOIKCKHMX FOPIOYHX CJIAHIICB
B61M3u GeperoBoit nMHMK Mopckoro GacceiHa.

B navane 1930-x IT. B CBA3H C pa3BUTHEM CliaHLenepepabaTsiBatoLiei IPOMBIIUIEHHOCTH Gonbliee
BHAMaHHC CTAJO YAENATHCS HCCIENOBAHHAM B 00IaCTH M3ydYeHHs COCTaBa opranudeckoro seulectsa (OB)
roprounx ciaHueB. B o6o6mwaromux MoHorpadusax I JI. Craguuxosa (1935) cobpan Gompmio# QaxrH-
YECKMH MaTepHuall, OTPaXaloIHH 37IEMEHTHBIN, IPYNNOBOH M KOMIIOHEHTHBLIA COCTaB, TEXHOIOIMYECKHE
0COOCHHOCTH canpomeneBsiX YIieH M ClIAaHIEB, OQHAKO TeoIoro-reHeTHYeckoe HanpasieHHe OblIo pas-
pabotano cinabo. Brickazannoe I. JI. CTaqHMKOBBIM NPEANONOKEHHE OTHOCHTEIIBHO HAKOIUICHHA BOJDK-
CKHX CIIAHLIEB C Y4ACTHEM BEILECTBA EPEOTI0KEHHBIX IOPCKHX TOPGAHHKOB HE HMENO GAaKTHYECKOTO N0~
TBEP)KIECHHUS HH B [TPOLJIOM, HH B HACTOSILIECE BPEMAL.

Pa6ota H. M. Crpaxosa (1934) o3HaMeHOBaJIa HOBKIH 3Tal JIUTOJIOTHYECKHX HCCIIEI0BaHUA BEPXHE-
I0PCKHX ropIouHX chaHies. OH 06061MI pe3yabTaThl IIONEBBIX HAONIONEHHH, BIUIIOYAIONIMX TeKCTYPHBIH
aHanM3, U3ydeHue BELeCTBEHHOIO COCTaBa IIOpoJ METOAaMH MEXaHHYECKOTO M XHMMHYECKOTO aHAIHU30B,
CNEUMATBHBIX (PaKUMOHHBIX ONpPELETEHHI COCTaBa OPraHM4eCKO MacChl (JEMEHTHEIH aHallM3, aHAJIH3
CNUPTOOCH30JIBHBEIX M LICIOYHBIX BBITSKCK, OIPCICICHAC KOMIOHCHTOB B NPOAYKTaX CYXOH IMEPCTOHKH
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cnaxues). B nporiecce 3Tux paboT 6bUI0 M3YYEHO CTPOEHHE CIAHLEHOCHOH TOJIIIH, €€ PaCIPOCTPAHEHHE
Ha Tepputopiu CCCP, paccMOTpeHEI ieTporpadHyecKkie, XHMHIECKHe, MTaJleOHTOI0THYeCKHE 0COOEHHO-
CTH TOPIOYHX CITAaHLIEB M BMEMAIOIIMX MOPOJ U BBICKa3aHa MOMYJIApHas 10 HacTOSIIEro BPEMEHH THIIOTE34
o beHTOTeHHO#M npupoae ucxogHoro OB cnaHIEBEIX FOPHU30HTOB. B 3aktiounTensHOMN IMaBe MoOHOrpaduu
H. M. Ctpaxosa paccmotpenst B3nabl M. JI. 3anecckoro, H. I Kaccuna, A. H. Po3anoBa Ha nporcxoxk-
NEHMA M yCoBHA GOPMHPOBAHHA ClIaHUEHOCHO#H Tomwuu. [Ipencrarnenns nepsbix OBYyX MccleqoBaTenei
aBTOP cYE€J1 HE OTBEYAOLMMH WM [IPOTHBOPEYAIIMH OCHOBHBIM (hakTaM, a Hanbonee BEpHBIMH H JOKa-
3aTelbHbIMH — BhIBoAbL A. H. Pozanoea. IIpeanonoxenus H. M. CtpaxoBa 0 HakoIUICHHMH CNaHUEB B yc-
JIOBHSIX HOPMAJILHOTO Ta30BOTO PeXKMMa BOIbI Y JHA, O CBA3H pacliBeTa NOHHOM! XM3HH ¢ KonebaTenbHBIMH
ABMXEHNAMU IyOHHRI HacceiiHa UMEKT ¥ ceiyac ONRITYIO 1IEHHOCTb.

Ilpu nerporpadpuueckux HabmoneHusax H. M. CtpaxoB 0CHOBHOe BHHMaHUE yI€/sLT ONIUCAHUIO Opra-
HH4eckoro BemiecTBa. OH MUcan: «OpraHM4YecKoe BEILECTBO IPEACTABIIAET CO00i CBETIO-KENTYIO U KOpHY-
HEBO-KENTYIO MacCy, KOTOpasi COCTOMT U3 HAKOTUIEHUS TOPU30HTAIBHO 3aJIETAI0IINX, HEACHO OYEPUEHHBIX
¥ c1abo BBIPaXCHHBIX 0OJICC WIH MCHEC JMH30BUIHBIX XJIONMBEB, K IICHTPY GoJice TCMHBIX, K ncpdepun
CBETJICIOILMX H Kak Obi paciUibiBatomuxcs. biaaronapsa oqHoo6pa3HoMy 3aneraHuio XJIONbEB CO3MAETCA Ha
TIEPBEIA B3N BHIUMOCTE TOHYAHIIEH CIIOMCTOCTH, KOTOpas B ACHCTBUTENIBHOCTH OTCYTCTBYET, TaK Kak
B HaType XJIONbA He 00pa3yloT HENPEPHIBHBIX NPOCICKHUBAIOMIUXCA 00pa30BaHHH U, KpOME TOTO, MEXKIY
3THMH CJIOSIMH OTCYTCTBYET CJ10€00pa3sHo e 3aleraroliuii HHOPOMHLIA Marepuai, KOMOHHAIUA KOTOpO-
TO C OpraHNYeCKUMH CITOAMH M Jana 6Bl HacTOAMIyIo crnoucTocTh» (CTpaxos, 1934, 2717). H. M. Crpaxos
TIPENOXKHI Ha3BaTh TEKCTYpY CNAHIEB «IUIEHYATOM» WIH «XJNonbeBUAHOW». HaM mpeactapngetcs, 4To
ONMCaHHbIE «xJI0NbA» Honee yiobHO HanMeHOBaTL MUKPOJIHH3AMH, TaK KaK 3TH Tejla B AeHCTBHTEIbHOCTH
HMEIOT NOBOILHO BhlAEpKaHHbIE Pa3Mephl, OnpeaeIEHHYIO TONIMHY Y IIOYTH OKPYIJIOe CEYeHHUE B MIIOCKO-
CTH, NapaJlJIeJIbHOIT HaNlTacTOBaHUIO. TeKCTYPBI ke Pa3iTHYHBIX BHIOB CIAHILEB CYIICCTBEHHO BapbHPYIOT.

JeranbHo xapakTepusys nopompl cnadueHocHo# Tonu, H. M. CtpaxoB cuén nx 10BOAbLHO 0AHOO00-
pasHeiMH. OH He BHAEN HeoOXOIMMOCTH B pa3paboTke BONpOcoB MX THnM3auuu. B Hayane 1930-x IT. He
ObuIM Pa3BUTHI TEPMUYECKHUE, PEHTTEHOCTPYKTYPHBIE, HIEKTPOHHO-MHKPOCKOITMYECKHE U JIPYTHE TOHKHE
VCCIIEI0BAHMsA JUCIIEPCHBIX HacTHI. 2TO HE MO3BOJWIO OLEHWTH NOpoAoobpasytoliell poiy OTHIOAL HE
OEHTOCHBIX, @ HANPOTHB — IUVIAHKTOHHBIX OPIaHWU3MOB, PACKPbITh B3aNMOOTHOLIEHH GUOTEHHBIX W ITIH-
HHUCTEIX KOMIIOHEHTOB TI0pO[, ONPEAEIIAIOIINX UX W3MEHINBOCTh. TeM He MeHee, mepBasi KpymHas pabota
H. M. CtpaxoBa 1o ropiounM ciaH1iaM HMcCT GOMBIIOC TCOPETHYECKOE M NPAKTUYECKOE 3HAUCHHUE, SBJIA-
€TcsA 00pa3noM MHOroghakTOPHOTO aHAIN3a,

B panpHe#ieM, B konne 30-x rr. XX B., a Taxxke Bo Bpems Benukoit OTeyecTBEHHOM BOMHBI, B CBA3M
C HECOGXOMMOCTBIO MMPAKTHYCCKOT'O HCTIOIB30BAHUS TOPIOYHX CIAHUECB OHH ObUTH 0GBCKTOM MCCIIC/IOBAaHHA
NEPBOCTENEHHON BAXHOCTH. BBIABMINCE HOBBIC MECTOPOX/IEHHSA, OBLTH HCCIIETOBaHBl XHMHYECKUA CO-
CTaB M TEXHOIOTHUECKHE XapaKTepHCTHKY craHueB. K Hanbonmee cymecTBCHHBIM B 3TOM acleKTe OTHOCHAT-
cs pabotel JI. ®. Beukanona (1931-1947), I'pomosa (1944), A. 5. I'ypknna (1931-1941).

B 1950-¢ rr. roproune cnanus! [loBomkbs npuenexnn BHuManue yuéHbix CapaToBckoro rocynaap-
CTBEHHOro yHMBepcHTeTa H HayyHo-HccnemoBaTenbckoro MHCTHTYTa TeoIOTHH M TTOYBOBENEHMS NMpPH
CTY, a Takxke psina OpYTHX HaydyHBIX yupexiaeHui. MccienoBaHms 3TOro nepHoaa CBA3aHbl ¢ MMEHaMH
A. H. Masaposuua, C. C. baykoBa, A. ®. [Jo6psaxckoro, B. ®. Camconosa, B. I Kamsiopoii-Enna-
TLEBCKOH M Ap. OnHAKO BONPOCAM JHMTOJOTUH CIAHLEHOCHOM TOJNILH B 3THX paboTax yaenaaoch HEXo-
CTaTOYHOE BHUMaHHE.

OcobennocTy cocTaBa roprouux ciianueB CapaToBcKoro 3aBobkhs OnuM paccMoTpeHsl A. A. Kopaxke-
HesckuM (1946—-1947). B ero pabortax Hapsily ¢ TEXHOJIOTHYECKMMH U XMMU4ECKMMH XapaKTEPHCTUKaMH
TIPUBECHBI JAHHBIE MUKPOCKOITHYECKHX HabmogeHnit. OH NPUXOAMT K BRIBOAY, YTO NMPEPRIBHCTOCTH C/1aH-
LEHAKOILUIEHHs U HEPABHOMEPHOCTD PacIpe/eieHHs TOPIOYHX CIaHLEB B 0CAZOYHOM LIMKIe 00ycloBIeHa
HE TOJILKO KOJIEOaHHMAMH MOPCKOTO fHa, @ B CHIIy MEJIKOBOIHEIX YCJIOBHIi 6acceiiHa CBfA3aHa TaK)Ke C Ha-
PYIWCHUAMH HOPMAIBHOIO CEAMMEHTALIMOHHOTO MpoUecca JOHHBIMY TCUCHUAMH ¥ BOJTHEHUAMH.

To, 4To cyMMapHass MOIHOCTH TOPIOYMX CJIAHIIEB HE BCCIT@ HAXOMUTCA B MPAMOM COOTHOLICHHM
C o0mell MOLIHOCTBIO 30HBI IAHMACPH, IO MHEHHIO A. A. KopxeHeBcKkoro, MOrio GbITh PE3yNLTATOM:
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1) yMeHbIIEHUA KOJIMYECTBA OPraHHYECKOrO BEIIECTBA B OCAJKE BCJICACTBUE YBEIHYEHHMA CKOPOCTH Ce-
O¥METAlMH NpH NMOCTOSHHOM Temrie npogykuuu OB; 2) ycuneHns akTMBHOCTH OUHAMUYECKOTO pexuma
BOAHOH CPEJIBI, BEI3EIBAIOMIETO paccenBanusa OB B cTaHIEHOCHOH TOJMIE BCIEACTBHE YaCTHYHOTO TIEPEOT-
noxeHus ocaakoB. To ecTb A. A. KopxkeHeBCKkHi clipaBeAIMBO NPEATIOXKHI IPY PEKOHCTPYKIMH YCIIOBH#
¢dopMHMpOBaHMs NIOPOJ YUHTBIBATh IApaMETPhl, CBA3aHHbIE C TMHAMHUKOH CENMMEHTALIMOHHBIX IPOLIECCOB.

Monorpadua A. @. JobpsiHckoro (1947) nocesieHa roprouuM ciannaM scero Coserckoro Colosa, B
TOM YHCIIE ONUCAHUIO MecTopokaeHHI cnanueB IToBomkea. [Ipn Hannaun 6onbIIOro 1 NOGPOTHOIO aHa-
JIMTHYECKOTO MaTepHala MHOTHE TIOJI0KEHHs, BBIABHHYTBIE aBTOPOM, OK43AJIMChL HA MOBEPKY CIMOPHLIMH
mwn olnbouHEIMH. Tak, A. . JJobpsHckuii MuUlLeT, ¥TO B ropio4ux ciaHiax [IoBoJDKbA «MUHEpaJbHbIE
IPUMECH HHKAKOTO OTHONIIEHHS K OPraHWYeCKOH Macce HE MMEIOT M MOT'YT PacCMaTpUBaThCA Kak Ciyuaii-
Hel#t ipu3naky (Jlo6panckuii, 1947, 164). 310 yTBep)XIeHUE NPUBENO K HCKAKEHHOMY TIOHUMAHHIO JIUTO-
JIOTHH 1opof Beei cnanueHocnoi TonuM. K Tomy xe A. ©. [Jo6psanckuii peniatoiiee 3Ha4eHHE MPUAaBal
CTeneHH U xapakrepy nepepaborkn OB, He CBA3BIBas €r0 COCTaB C MCXOAHBIMM OPraHU3MaMH, IpeyBet-
YMBadA POk I'YMHHOBBIX KHMCJIOT B HCX0OHOM OB M 0CHOBBHIBasiCH Ha NPUMCHCHHM NPHHIIHNA aKTyajld3Ma
(B Hallle BpeMsl «CaITpoIIeJib OT/IAracTCA B Y3KMX NPUOPEKHBIX 30HaX, MPOJIUBaX, 3aJIMBax, JaryHax» (Jlo-
6pancknii, 1947, 137). DToMy BBIBOly NPOTHBOPEYHT HE TOJIBKO HH3KOE COEPIKaHUE TYMHHOBBIX KHCIIOT,
HO TaKXKE NOBCCMECTHO TOHKHI COCTaB OCaJKOB, OTCYTCTBHE cleq0B OeperoBoil TMHUM.

B 1962 r. 6bL1a onybnukosana moHorpagdus H. M. CtpaxoBa «OcHOBBI TEOPHHM JIMTOTE€HE3A», B KOTO-
poH 3HauMTENBHOE BHUMaHHE YACIUIOCH pa3paboTke TEOPETHHYECKUX OCHOB CITaHLIEHAKOTLUICHHUS, MPOBO-
JWIOCH CpaBHEHHE JOMaHMKOBBIX M BO/DKCKHMX CJaHIEB, BHICKa3bIBANOCH NPEANONIOKEHHE O ILUIAHKTOHO-
reHHOH NpHpOAe NMEPBLIX U CYLIECTBEHHO OEHTOreHHO# npupone BTOpbiX. B Monorpaduu obcyxnanucs
IIPEACTABJIEHNA O PHYPOYEHHOCTH NponeccoB GOpPMUPOBaHHSA OPIOYNX CIIaHUEB Kak K 'YMHIHBIM, TaKk
H K apMIHBIM KJIMMATHYECKHM 30HaM, K TCKTOHHYECKH CNado aKTHBHBIM TEPPHTOPHAM C Majio pacwie-
HEHHBIMH c1abo JeHYIHPOBAaHHBIMH BOXOCOOPHBIMH ILTOLIAAAMH MOPCKUX OacceiiHoB, pacCMaTPHBAIHCh
MHOTHE CTOPOHBI 00pa30BaHNA IOPIOYHX CNAHIEB — OT MOOWJIM3ALIMY BELlECTBA Ha BOAOpa3Aenax, HaKo-
IUICHUS] OPraHNuECKOTO BEIECTBA COBMECTHO TEPPUTEHHBIMH 9acTHIIAMHM — JIO JIHAreHeTHUECKHUX M3MEHe-
HMH 0cajika ¥ IPEeBpaIlEeHNs €ro B TOPHYIO TIOPOLY.

B 60-70 rr. XX B. kpy1Hsle HcclienoBanus roprounx cnanueB Coserckoro Coro3a 6bUTH POBEIEHBI
C. C. baykoerim, B. A. KotnykoBsiM, 1. M. OsepoBsiM, B. ®. Tlono3oseiM, A. U. I'mus6ypr, I. B. SBxy-
TO Ha OCHOBC (JOPMAIMOHHOrO aHaiM3a. B 3THX paboTax BHUMAHMC YACTAIOCH ONPCACHCHUIO NOHATHA
«TOpIOYME CNIAHLIbI», MX MECTY B pa3pe3ax CIaHLCHOCHBIX Toiul. B MoHorpagun «Dopmauun roprouux
cnanuer» (1973) nioa penakuueit B. A. KoTiykoBa crnaHIbsl 0XapakTepH30BaHbI Kak I10poibl, 00Manaroimme
CTIOCOOHOCTBIO TOPETH HWIIM HaKaJIMBaThCA B IUIAMCHU CIIMYKH, W3aBas 3aNax #OKEHOH pe3HHBI. JTH 1O-
po/ibl B Pa3HOii MEPE IIMHUCTHIE, M3BECTKOBUCTHIC WIN KPEMHHCTBIE, OOBIYHO COCTOAT H3 KONHYECTBEHHO
npeo0rnagaroiei MUHEpATbHOH 4acTH ( KaNbLIHT, TOJIOMHT, THAPOCTIONA, MOHTMOPHIIIOHMT, KaOIHHHT, 110-
JeBbIC LUMaThl, KBapl, TUPHUT U Ap.) ¥ Ha 1540, peaxo Ha 40-70% 1o Becy U3 OPTaHHYECKOrO BEUIECTBA
— keporeHa. ITo cOOTHOLIEHHIO HCXONHOTO MAaTEPHHCKOIO BELIECTBA CPEAM NOPHOYHX CIIAHIIEB aBTOPaMH
BBIZleJICHBI IBE rPYIINbI: TyMUTOBas M TYMHTO-CalponesieBas, pacKpbIThl IOHATHA MUKPOKOMIIOHEHTOB, CO-
CTaBJIAIOILMX OpPraHM4eCKyl0 YacTh 3TUX NOP/ — KOJJI0aJIbTHHUTA M TalJIOMOAIbrHHHTA, BATPHHHTA, JICHII-
THHHTA, TMIOMIMHUTA, COPOOMUKCTMHUTA M Ap. OTMeueHo, 4To nopoaoobpasyoLlee 3HaUEHHE B CllaHLaX
BEPXHEIOPCKOTO BO3PacTa 00BIYHO HMeET KOJUIOaIbIHHHT — MOJTyPa3IoXKeHHOE BELECTBO BOAOPOCIIEH (HIH
ansr). CnaHubl 30HbI IAHAEPH OTHECEHBI aBTOPaMH K BEPXHEIOPCKO# claHlieHocHoH dopmaunu (Bomxcko-
TIMeyopckoii npoBHHLINK). DTO HopMaLUs 1aTHOPMEHHOTO THIIAa CO CBOHCTBEHHOH €i MaJlod MOIIHOCTEIO
OTJIOXEHHI — 10 HECKQJILKUX IECATKOB METPOB, YTO CBUAETEILCTBYET O MAJIOH CKOpPOCTH M NIyOUHE mo-
rpyxeHus qHa GacceitHos cegumenTaunn. Tlnomam cnaHueoOpa3oBaHUs ITOTO THIA OTAMYAKOTCA 0OJIb-
IMMH pa3mepaMu. [TOYTH BCe MOMOXEHHs, pACCMOTPEHHEIE B MOHOTPadHH, MOATBEPHKAEHB! (PAKTHUECKAM
MaTepHaioM M He MPOTUBOPEYAT HAIIMM HaOMIONCHUAM.

PaGotel B. ®. IMonososa n K. M. O3eponra (1956, 1973, 1975) HanpaBnens! Ha pa3paboTKy NpoMbILn-
JICHHOM KacCH(UKALNY TOPIOYMX claHLeB. JIuTonornueckue 0co6EHHOCTH CIaHIICHOCHOM T Bomk-
cko-Ileyopckoro Hacceiina nonpobHo m3yyanucs I. B. SAsxytoii (1969, 1973, 1974, 1981) n ap. AsTopom
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OCBCLICHO PaclpOoCTpaHEHHE, CTPOCHUE CIAHLEHOCHBIX PaHOHOB, OTMEUYEHa NMPHYypPOYECHHOCTh PAJA Me-
CTOPOXAEHMI K ONpecnéHHBIM TEKTOHMYECKHM CTPYKTypaM, JaHa BelleCTBeHHas XapaKTepHCTHKa I10-
pol, BEIABNEHBI NIEPCMIEKTHRHBIE IUIOWAAN ATA AaTbHEHIINX TIOMCKOBEIX Mccnenosanui, K coxanenmio,
B paborax I". B. SABxyTtsl (1973, 1973, 1974 n ap.) He olicHEHBI MPHYUHEI HIMEHYUBOCTH COCTaBa IOpOL
B pa3pe3ax M N0 IUJIOWAaaH, HO 3TO MOXET ObITh OOBACHEHO OTCYTCTBUEM NAHHBIX TOYHOH NHArHOCTHKH
TOHKOOMCIIEPCHBIX NOPOA006pPa3yIOIHX KOMIIOHEHTOB H MX B3aUMOOTHOILICHHH.

TleTporpadHuecknit cocTaB OPraHMYECKOro BEIICCTBA roprounx ciaadues Bomkcko-Iledopckoit npo-
BMHUMM MOAPOGHO, Ha MHKpPOCKoNHYeckoM ypoBHe HsyueH A. M. I'mn36ypr (1965, 1970, 1974 u ap.). Asto-
poM pa3paboTaHbl CrieUMaNbHBle IIPHEMB] HCCNENOBaHUsA (M3rOTOBJICHHE IBOAKONONMPOBaHHBIX HLIHGOB,
KOMOWHHPOB3aHHBIX [IPENapaToB JUIf W3YYeHHs B OORIYHOM IOJIAPU30BaHHOM M YNETPa(pHOIETOROM CBETE,
aHIUTH(OB-OPHKETOB M3 I€eMUHEPANH30BAHHOIO KePOTEHA I U3YYEHHS €ro OTPaXKaTeNLHON CrocobHO-
CTH, N3MepeHus moxa3aresns npenomienus U 1p. ITo cymecrtsy, AnHoit Wisnnnynoil I'uu3bypr coznana
HOBasi METO/IMKA, PaCUIMPATOILAA BO3MOKHOCTH HCCJIENOBAHNSA TOPIOYHX CJIAHLEB U yTiieH. B pesynsrare
3Tux pabot B coctaBc OB BOKCKHMX ciIaHIEB OBLIO YCTAHOBICHO NMpeobjIagaHue KOJJI0aIbIHHUTA, Bhl-
ABJIEHAa MONYHUHEHHAA POJb TAJI/IOMOAIBITHHNUTA, BUTPHHHTA U NICEBAOBUTPHHHTA, YTO OTPa)XXEHO B [IPE/IBa-
pUTENBHON cxeMe Kiaccn(puKkalnu KeporeHa roprounx cianies (Kotnykos, I'uns6ypr, 1973). Pesynbrarst
XMMHYECKHX H IPYTHX aHAIM30B MO3BOJWIN OTHECTH KEPOT'EH BOJDKCKHX CIAHIEB K KJIACCy COOCTBCHHO
canponenutoB (Llakc, I'uu3bypr, 1967).

C 1978 1. u3ydenue cnanneB Bomkckoro 6acceiiHa npoBoauiaocs MHOTUMM opraHuzanusMu CoBeT-
ckoro Coro3a o nenesoit nporpamme OL1-008. ITonckoBo-pa3zBenounbie paboTsl Ha psaAe MECTOPOXKICHUH
ocymectBasnnck [0 «HmxneBomkckreonorua» u «Openbyprreonorus» (Camoponos u ap. 1980, 1984;
Kpsutos 1 np., 1986). Ilpu atom paspabarsiBanuchk HalpaBleHNA NHTOJIOTMYECKHUX, TEOXMMHUECKHX, HH-
KEHCPHO-TEOJIOTHYECKUX, THAPOreOJIOTHYECKHX M TEXHONIOTHYECKAX HCCIIEI0BaHNHA CIaHIICHOCHOH M Hal-
CIaHUEBOM TOMLLL.

I'eoxumudeckue 1 nerporpaduyeckie 0COGEHHOCTH rOPIOYNX ClIAHIIEB, B TOM YHUCIE BOTKCKHX CIaH-
1en, v3yvanuck «MHcrnryrom BHUT'PH Vrone» (Poctos-aa-/{oHy), MHCTHTYTOM OpraHndyeckod XHMHH
AH CCCP (Taunuu), McturyToM smrocthepst AH CCCP (Mockga), rie 6511a HaMeyeHa porpaMMa KoM-
iekcHoro uccnenoranus OB 1 MuHepaTbHBIX IpUMeceii ¢ MpUMeHeHeM HH()PAKpaCHOH CHIEKTPOCKOITHH
(UKC), razoBoit xpomatorpadnu, JIEKTPOHHOH MUKPOCKOIIMH W APYTHX COBPEMEHHBIX METOHIOB AMArHO-
CTHMKH BElIECTBA.

PesynpTatel 3THX HccnenosaHuil o6cyxnanuce B padortax I K. Xpyctanéeoi (1980, 1999 u np.),
Xpycranénoi u I'onuona (1980), I. K. Xpycranésoih (1999), Buyxosa c coast. (1979, 1981, 1983 u ap.),
C. K. Kmypa u ap. (1981, 1982, 1983, 1987 u ap.), JI. A. Kuswisnrcitia u H. b. [Torpe6hosoii (1982),
B. W. llyrauena (1984), P. O. Becku (1983-1987 rr.) n ap.

OcobOcHHOCTH COCTaBa M KadecTBa, JAcTaneil mepepaboTKM CNaHLEB OTOOpaXkeHBI B ITyOIMKALMAX
C. M. XKXmypa, U. P. KnecMmenTa, J1. A. Hanna, B. I. Kamupckoro, A. A. Kosans, D. M. AtosH U 1p.

B nccnegosanmax I K. Xpycranesoit npusHaBanoch HampaBneHHe, ocHoBaHHoe A. WM. ['mm3bypr.
ABTOpOM NpOBENcHa eTalM3alNsg XapaKTePUCTHK MHKPOKOMIIOHEHTOB KeporeHa 1 MHHEpalIbHON YacTH
CIIAaHLEB, YTOUHEH MX MeTporpaduyecKHii cOCTaB, yCOBEPLUIEHCTBOBAHEI M CTAHAAPTH3UPOBaHB! Il 11PO-
M3BOINCTBEHHbIX OpraHM3aunii Metonbl nerporpadudeckux HccaeqoBaHHH, pa3paboTaH HOBbIA BAPHAHT
reHeTH4eckoi k1accudHKauuy roprodux cnadues Cosetckoro Colo3a, npeniaralolinii HEKOTOpbIE MNACThI
cnanues Bomkckoro 6acceiiia, cienys H. M. CTpaxoBy, OTHOCHTB K GeHTOTeHHbIM 0Gpa3zoBaHusM (Xpy-
craiéra, 1999).

C. H. XXmypom Ha ocHoBe ucciaegoBanus OB npeiu3MoOHHBIMH MeTolaMu 3aKOHOMeEpHOCTel ¢op-
MHPOBaHHs YIIEPOANCTHIX (popMauuii mporepo3os u ¢daneposos, Bcaen 3a Hamu (Bykuna u ap., 1980),
NIPH3HAETCA KeporeHooOpa3yromas pojib KOKKOIMTOGOpHA B cocTaBe roprouux ciaHueB IloBomxbs
(OKmyp, 1981, 1983).

MeTonpl BOCCTAaHOBJIEHHS Male€OrHOPOJOTHYECKHX XapakTepHCTHK Bomkckoro 6accefiHa ycnemiHo
paspabareiBamuce B. W. IlyrauessiM (1984). ABTOpoM GBLIO YCTaHOBJICHO, YTO OINMPE/CICHHEC COJICBOTO
COCTaBa IOPOBBIX PACTBOPOB M3 FOPIOYMX CJIAHLIEB M UMEIOLIMX HX NOpof, uX pH, naHHbBIE 0 cogepkaHHH
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Iasa . CocTonHmMe M3yueHHOCTH COCTARa W YCNOBHiA dopMupoBaHns nopon Bomxckoro cranuenocHoro Gacceiina

PeaKLMOHHOCIIOCOGHOTO XKene3a, a TAKXKE MMPUTHOTO JKeJle3a AT HaASKHbIA MaTepua /il pEKOHCTPYK-
LIHH NTAJIEOTEOXHMMYECKHX yCtoBHi HakoruieHHs OB roproanx cnaxues. Kommnekcrnoe nayuenue OB cnan-
ues Bomkcko-Tledopckoit c1aHIEHOCHOR MPOBHHLIMH TIO3BOJIMIIO ABTOPY YCTaHOBHTE, UTO MX HAKOTIIIEHHE
TPONCXOMIIO B YCIIOBHAX MOCTOSHHO MEHSIONIEN0C THAPOXHMHYECKOTO PeXKMMa, YTO MOATBEPKIAETCA U
HawuMy uccnenosannsmu (bykuna u ap., 1983, 1985, 1988).

IToBomkckHe roprodne craHIbl OTHOCATCA K AHOMAIBHBIM CEPHUCTBIM 00pa30BaHUsAM, YTO SABJIAIOCH
DJIaBHBIM TOPMO30M MX HCIONB30BaHHA B JHEPTETHKE M MPH TeXHONOrm4yeckoit nepepaborke. Mayuenue
¢hopM NPUCYTCTBHA CEPBI B CBA3H € ITUM NIPHOOPEO NPUHLMIMANLHO BaxkHoe 3HaveHHe. Takue ncciaeno-
BaHHA Ha COBPEMEHHOM YPOBHE, BKIIIOYAIOIHE PEHTTEHOCIIEKTPAIbHbIH MHKPOAaHaIM3, M30TOMHEIH aHa-
JIU3, IKCTPaKIMIO GopM cephl, OMOXHMUYECKHE onpe/leNieHud, ocyuiecTrieHsl JI. . KnsunnurreitnoMm u
H. b. INorpe6Hopoit (1982, 1985). AsTopamu ycTaHOBIIEHO peobi1ajaHie OpraHU4eckoil cepbl, CTPYKTYp-
HO CBA32HHOM C KOJIJ1I0aJIbTMHHTOM, 4TO 3aTPYJHAET €€ BbIEEHHE B CAMOCTOATENBHYIO a3y (dpakuuio) u
OCJIOXKHAET X0 PasiIMYHEIX POLECCOB MEPEpaboTKH CIIaHIIEB.

Pa6otsl cTparurpadMyccKoro IaHa HaMHM HC PaCCMAaTPHBANIUCh, MOCKOJIBKY HC ABSUIMCH 1CIBIO MC-
clie/1oBanuit n noapo6bHo oceeleHsl B Tpynax 1. A. 'epacumoBsa, H. M. Muxaiinosa (1966), M. C. Mecex-
Hukosa, T. H. Xabapogoii, I. J1. lepeus, B. I Kamenuoso#t-Ennarsesckon, C. H. Hukutna u ap. buban-
orpadus paja pabot uinoxeria B MoHorpadpuu JI. I'. aiin, K. . Ky3ueuosoii (1976), rae Takxe BrnepBhie,
no marepuanam 1. B. PenrapreH, ynoMunaeTcs o NMPHCYTCTBHMH B rOprOYMX ciaHuax 3ousl D. panderi
0CTaTkoB KOKKONNTO(OpHI, HO He OTpeAenseTcs NX posib B HOPMHPOBAHHH OPTaHHYECKOTO BEIICCTBA.

B xypHaie «l'oploune cnaniub» omyOnHKoBaHa 0d9cHb HHTepecHas pabota B. M. l'opnenxko u H. b. To-
rpe6HoBo (1987), roe Ha ocHoBe neTporpadMyecKuX NPU3HAKOB U OTIpeAelIeHUs COAEPXaHus MPON3BO-
OHBIX XJopo¢HiIa NMpeArnonaraeTcss OCHOBHaA polb LIMaHOOaKTepHanbHeIX MaTtoB B (opMupoBannu OB
BbICOKOKaueCTBEHHBIX BOJDKCKHMX TOPHOYMX claHueB. K cokaneHHio, aBropsl NPHBOIAT He BIOJHe yOe-
AUTENbHble MOPGOIOrHYECKHE N0KA3aTENbCTBA ITOTO Te3Hca. B cTaThe mpuBeAeHbl CHUMKH MONEPEYHbIX
Cpe30B ClIaHLeB B NUIHdaXx, TOraa KaKk HabmroJeH)s NapaiebHBIX CPe30B YoeauTeabHO CBUAETENbCTBYOT
0 HEIHAYMTENHLHOM YYaCTHH B CTPOEHHH CJIAHLIEB IIPOJIONBHBIX HUTYATERIX IEMEHTOB.

KoMmiekcHble HcceqoBaHMs ClaHLeHOCHOH TomuM 30Hb D. panderi Ha Tepputopun KoctpoMmckoit
obnacti nposeaensl I0. O. 'aBpunoseiM, E. B. llenerosoit ¢ coast. (2008). Ctpykrypa pa3pe3sa cxoiHa
co cTpykTypoii pa3pe3os Cpexnero [ToBomkbsi. PaboTa oueHb MHTEpPECHa U COIEPKMT rayieoreoraduye-
CKHME PCKOHCTDYKIHH, @ TAIOKC HCCNICOBaHHA OPTAHMYCCKOrO BCLICCTBA, TEPPHICHHOTO H KapOOHATHOTO
Marepuana.

OuennBas B 11€JI0M COCTOAHHE JTUTONOTHYECKOH H3YYEHHOCTH BEPXHEIOPCKOH CNaHIEHOCHOM TOMILH,
c/icayeT OTMETHTE CJICoYIOLICE:

1) 3a neproa ¢ konna XIX B. 10 HACTOALIETO BPEMEHHM HAKOILIEH 0OJTLINOMH, HO Pa3HOPOIHBIA (aKTH-
9ecKHi MaTepHan, XapaKTepH3yIOLHii BEMECTBEHHBI COCTaB Toplounx cnaxues Bomkckoro 6acceitna.
HccnenoBaHus oTAEMBHBIX MECTOPOXKACHHH M CJIAHLEHOCHBIX PETHOHOB MO3BONIIM pa3paboTaTh KiaccH-
¢bUKaLNK CIaHLIEB | OTIPEENIUTh OCHOBHBIE UepTHI yCIIoBHit HX dopMupoBanus. B »Tom acniekre Hanbonee
BaKHOE 3HaueHHe MMeroT paboTel H. M. Crpaxosa, A. WM. T'un36ypr, I. B. SsxyTsi, I. K. Xpycranésoi,
A. A.Tonuosa, H. 1. 3enennna, U. M. Ozeposa;

2) HekoTOpble HeAOPabOTKH NpeIIEeCTBYIOINX JIHTOTOTMYECKHX NCCIIEA0BAaHHMA 3aKIIIO4ATIMCh B Cle-
AYIOIEM: a) H3y4EHHE CaHLEB MIPOBOIUIOCH H30IMPOBAHHO, BHE CBA3HM CO BMELIAIOLIUMH NOpoAaMH (3a
uckmoueHueM pabot H. M. Ctpaxosa u I. B. SIBxyThi); 6) oprannieckas cocTap/i0ONIasd TOPIOYHX CIAHILIEB
M3y4agach B OTPhIBE OT UX MHUHEPAILHOH YacTH; B) HENOCTAaTOYHO MCNOb3OBAJINCH YIBTPAMUKPOCKOIIH-
YeCKHe METOJIbI UCCIIE[IOBAaHHS, B YaCTHOCTH 3JIEKTPOHHAS MHKPOCKOITUA H TOYHBIE METObl JHArHOCTHKH
HOpPoa000pa3yrOLIMX TOHKOAUCTIEPCHEIX KOMIIOHEHTOB;

3) BCHEACTBHE HECOBEPLIEHCTBA JTHTOIOIMYECKMX HCCIENOBAaHWH OTCYTCTBOBAJIM JaHHLIE O IIPO-
CTPaHCTBEHHBIX B3aHMOOTHOLICHHAX MHKPOKOMIIOHECHTOB, MEIHTOMOP(HLIA KaIBLUT ONMPEAENHICA KaK
XEMOTEHHBIH, K CHHE-3€JICHBIM BOZOPOC/IAM ObLIH OIMO0YHO OTHECEHBI OPraHMYECKHE OCTATKH KOKKO-
nutodopun. Bee 3T0 MpUBENO K MOABJICHHIO PAa3IMYHBIX MPEACTABICHHH O COCTAaBC M ICHC3UCC MOPOJI
CIAHLICHOCHOH TOJILH.
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T. &@. Bykuna. CeqUMeHTOreHe3 ¥ PAHHM IMTOTEHe3 BEPXHEIOPCKHX CAHLIEHOCHBIX OTOKEHUH LeHTpaThbHO# YacTH Bomkckoro Gaccefina

OcraBanacy HEBBUICHCHHOMN POJIb OMOTEHHBIX M aOMOTEHHBIX KOMIIOHEHTOB, HE ONPENCIEH XapaKkTep
ux cBs3eit. He oleHEHO COOTHOLIEHNE TEPPHICHHBIX M ayTUTEHHBIX MHHEPaNbHBIX accoimanuii. He ycra-
HOBJIICHO 3HaYE€HUE CTaJHANBHBIX AMareHETUIECKHX MpeobpasoBanmii. M 4TO BaxkHee BCETO, MEHTY Belle-
CTBEHHBIM U ¢opMalMOHHBIM aHanu3oM (KoTaykos H 1p., 1973) obpasosancs paspsis. He 66110 MomnsITok
OCYLIECTBHUTH JINTONOro-auyanbHblii aHalN3 paccMaTpHUBaeMbIX 06pa3oBaHMi Ha OCHOBE M'€HETHYECKHX
THIIOB OCaZIKOB, a TaK)Ke OLEHUTh Maneoreorpadguuecknc 0oCOOEHHOCTH Pa3BUTHA BOMKCKOTO cllaHLeHoC-
Horo 6acceifHa. 3TOT mpoOes aBTOp MONBITAICA BOCIIOIHHTD, NMpeaBapss pe3ynbTaThl cOOCTBEHHBIX HC-
CJICIOBAHUI KPATKOMH reolornyeckoi xapakrepuctuko peruosa. [ossupmascs 8 2008 r. 6onbiuas MOHO-
rpadma FO. A. CTpmxakoBoii, NOCBAIEHHAA TOPIOYMM CNaHLAM MHpa, UMEET CKOpee XMMUYECKYI0, 9EM
reoJIOrHYECKYI0 HanpaBJieHHOCTh, a HeoOXoquMoro marepuaia [uis QanyalsHO-TEHETHYECKOTO aHaTH3a
BEPXHEIOPCKHX TOprOYMX claHueB Bomkckoro 6acceliHa He COIEPIKUT.
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I'naBa 2
TEOJIOTHYECKASA XAPAKTEPUCTHUKA PEFTHOHA

2.1. KpaTkuii reosioro-crpaTurpadpuyeckuii oyepk

CraHIIEHOCHBIE OTJIOKEHHS BEPXHEIOPCKOTO BO3PacTa ITOIYYHIIH IIMPOKOE Pa3RUTHE B BOCTOUHOM Ya-
ctH Pycckoit miatdopMel 1 B conpeiebHbIX paioHax, HauGoJIblMe MOIHOCTH OHH UMeIOT B By3aynykckoii
u [Ipukacnuiickoii BnaguHax (10 70—200 M), HauMeHsIIHe — B Menekecckoit Bnagnne (6-10 M), kak 310
noka3aHo Ha puc. 2 (Burorpajos u ap., 1967). T oTin0XKeHHS TPAaHCTPECCHBHO 3AJIETAIOT HA Pa3IHYHBIX
TOpPH3OHTax KapOoHa, IICpMHM, TpUaca, HIKHEH U cpeaHci ropel. OucHb peako HabIHIacTCsa BX COIIac-
HOE 3aJleraHHe Ha BEPXHEIOPCKHX oOpa3oBaHusAx 30HbI Subplanites pseudoscythicus (MecexHukoB u ap.,
1984). BepxHss 10pa ciioxeHa, NaBHbIM 00pa3oM, IMHaMM M TONbKo B Oacceiinax pek Bstkn u Kamnl
OTIOXKECHHS KMMEPHIKA, OKC(hop/a 1 KeJUTOBES B OCHOBHOM CJIOXKEHBI IeCkaMH. OTI0XKEHUS BEPXHEBOJIK-
CKOTO0 fipyca, MepeKphIBaloILle CAaHIEHOCHEIE 00pPa30BaHNi, MMEIOT HE3HAUHTEIBHYI0 MOMHOCTL M MOY-
TH Ha BCCH TEpPUTOPHH MPEICTABMICHE! IMayKOHNTOBO-KBAPLIEBBIMH NIECKaMH, MECYaHNKAMH C TPaBHEM M
ranbkoii pocdoputos (SBxyTa, 1984).

CrnanueHocHas Toiwa Bomkckoro 6acceiina npHHamIeRNT cpeqHe-BODKCKOMY NONBAPYCY BepXHeH
I0PHI 4, KaK 3TO NOATBEPXAEHO NENeOHTONIOTNYECKUMH JaHHbIMH (XabapoBsa, 1985), nonHocThio oTBeuaeT
3oHe Dorsoplanites panderi. ['paanna Mexxay cnaHUeHOCHOH Tonuled M MOACTHIIAIOLIMMHA OTIOXKEHHAMH
HeogHopoaHa. B nenatpansHoi yacti Ilepentobekoro MecTopoXaCHHA CNAaHIIEHOCHAS TOJINA Pacnoiaraer-
cA Ha pa3HOBO3PACTHBIX OTIIMKEHMAX OT TpHAca [0 KeJLIOBeA — C HeGOoNbIIMM pa3MbIBOM WIH Oe3 BUIUMEIX
CJIeOB HECOITIACHS, HO JTUTOJIOTHYECKH IPaHMIIa BRIPOKEHA JOCTaTOYHO OTYETIHURO.

VIHorza B 0CHOBaHMH TOJIIIM HabJTI0NaloTCs eAMHUYHEIE MEJIKHeE XelBadky ¢ocdopuro (cks. 30, 559,
434,215, 320 u ap.). Ha Bceii ocTalibHo# TeppuTopuHy, B ToM Hifciie Ha Konebunckom n UaranckoM mecto-
POXIEHMAX TOPIOUMX CJIAHUEB B OCHOBaHHH CPEJHEBOIKCKOTO NOIABAPYCA, MPUCYTCTBYET HOCPOPHTOREIH
ropusoHT (Kynépa, Snouknna, bykuna u ap., 1983). Ox 3ancract Ha pa3sMbITOH NMOBEPXHOCTH Pa3HOBO-
3pacTHBIX, HO Yallle Ke/UloBeickux nopos. KoHTakT 06b14n0 pe3kuil, BOJHUCTHI Yy c. [opoaniue Yipsamos-
ckoit obsacru, rae snepeeie I1. A. TepacumoBrim 1 H. TI. Muxaiinoesim (1966) Obut onvcad cTparoTui
BOJDKCKOTO spyca, GocOopHTOBHIi TOPH3OHT ONPENCIAETCA TONBKO N0 peakuny Ha Gocdop H 1o peakum
MMKPOKOHKpeuusM pocdopuros.

B atomM paitone Mexay 3oH0# D. panderi n auxkenexameit 3oH0# Subplanites pseudoscythicus (I, V)
nepepsiBa He HabmomacTces. JIMTonorudeckas rpaHuIa MexUly CaHLIEHOCHOM M HaICIaHLIEBOM TOMLAMH
4&TKO BBIpa)XKEHA B pa3pe3e CMEHON TEMHOOKpALIEHHbIX CaNponeneBbIX [NIHH CBETIOOKPAIIEHHbIMH I10-
pomamH 30HBI Virgatites virgatus u coBnanaeT ¢ 6uoctparurpaduyeckoit rpanunei. Y c. I'opoauiie Ha-
OmopaeTcs pa3MbIB BepxHeit uacTH 30061 D. panderi u moutH Bee#t 30Hb1 V. virgatus, Hal KOTOPOH 3aJIeraloT
KOHITIOMEpAaThl MEJIOBOTO BO3PAacTa.

H3yyenne pacnpeneneHus B ciaanueHocHoit Tonie popamunudep B. Y. Bapoimaukosoii (1983) no-
3BOJINJIO pa3aeiuTh 30HY D. panderi Ha 6onee gpobHbIie nonpa3aeneHus (CIOH), YTO JalI0 BOSMOXHOCTH HE
TOJILKO J€TaLHO CKOPPEIMPOBAThH Pa3pe3bl, HO M OLEHUTH UX NoIHOTY. CiioH ¢ popaMHHUbEpaMH CMEHA-
10T APYT ApYTa CHU3Y BBEPX B CJIEAYIOLIEH [I0C/IER0BATENbHOCTH!

cnou co Spiroplectammina vicinalis Dain,

ciou ¢ Ammobaculites infravolgensis Mjatliuk,

ciou ¢ Haplophragmoides volgensis inviolatus Dain,

ciou ¢ Marginulina formosa Mjatliuk.



T &. Byxuna. CeTMMEHTOTEHE3 M PAHHHH NIUTOTEHe3 BEPXHEIOPCKUX CNAHLEHOCHRIX OT/IOWCHHMH LIeHTpansHOH 3acTh Bomkckoro 6acceiina

Puc. 2. ®dparment nutonoro-naneoreorpaduyeckoit kaprsl, KOpckuii mepnoa. Bomkckuit pex. M1: 7500000
(Atnac nutonoro-naneorpaduaeecknx kapt / . pen. A. T1. Bunorpagos. T. 3. M.: BAT'T, 1968)
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Iasa 2. Teonorwyeckan XxapaKTEPHCTHKA PETHOHA

TpHu BepXHUX moApasfiesicHus, BblaeneHHbIX B. M. bapeiiHukoBOH, COBIIAJaOT ¢ AByMA HOgpas/e-
nenvsamu JI. I. JlaiH ¢ coasTopamu. (1982). Bepxuee u qacTh BTOporo — 3oHe Lenticulina infravolgensis
Furss. et Pol., 4acTs BTOpOTO M TpeThe — ¢ Saracenaria pravoslavlevi — Furss et Pol. Hmxuue cion Beime-
Ha3BaHHbIMH aBTOPaMH, BEPOSATHO, HE M3y4YalIHUCh.

MowmnocTs dochopuToBoro ropusoHTa Ha PybexuntckoM MecTopoxaeHnn konebnetcs ot 0,1 10 3,6 M
(Kpeuto u ap., 1980), a B 25 kM Ha BCB ot r. Cone-Mneuxa pocturaer 5,4 M. M3 mopoa ropusonra B
pa3sHbIX ydacTkax Bormkckoro 6acceitHa ompenenéH koMIUieke MakpodayHsl, BKITIOYAOLIEH OpraHHYecKne
OCTaTKM, Ha OCHOBaHMH KOTOPBIX BpeMA ero ¢OpMHUPOBAHUA NATHPYETCs CPeAHEBOIDKCKMM noasapycoM (Ky-
nésa, Tpourxas u ap., 1983). PacwieHeHne cnaHiieHocHOM ToUIM Ha ci1oM ¢ GopaMuHAdepaMH U Npociie-
YWBaHHE WX TI0 IUTONIAN 1TO3BOJIMNO BHISABMTH «CKOJB3SUMI Bo3pacT ¢ocdopuToBoro ropnsonta. Bpems
ero opMupoBaHus oTBedaeT Beeil 3oHe Dorsoplanites panderi (Kynépa, bapeiumukosa, 1988). B npenenax
OO011eCHIPTOBCKOIO CIAHLEHOCHOTO paiioHa ITpH JABIDKEHUH Ha BOCTOK TOPH3OHT MepEKPHIBAETCA Bee Gonee
monoabMi otoxkeHHAMHU. Ha KouebnrckoM mectopoxaennu (ckg. 128., 1038 u ap.) » Ha UnnimkHoM yuacT-
ke (ckB. 122, 22) Ha Hem nexat ciou ¢ Haplophragmoides volgensis inviolatus Dain, 1a PyGexxunckoM —
(ckB. 216, 257 n ip.) cnon ¢ Marginulina formosa Mjatliuk, a cke. 371 — nopons! 3onst V. virgatus.

Crou co Spiroplectammina vicinalis Dain

[lpucytcTryioT Ha IlepentobckoM MeCcTOpOXKICHUH Toprounx cnaHues (ckB. 30, 37, 56, 96, 292, 320,
434, 559, 665, 673 u op.) ¥ MpeacTaBlIeHbBl PUTMHYHO YepeayIOMMMHUCA CBETIO-CEPHIMHU M3BECTKOBBIMHU
IIMAHaMH, TEMHO-CEPbIMH CanpoNeIcBbIMU ITIHHAMH, BbICOKO- U HU3KOKAJIOPHHHBIMN TFOPIOYUMM CllaH-
LaMH 3eJICHOBAaTO-CEPLIMH M KOPHYHEBBIMHU Pa3HBIX OTTEHKOB. B 0CHOBaHMM pa3pe3a 0TMEYaloTCs eou-
HHYHBIC paccesHHbIe ranbku docdopuroB. Takoil cocTaB M CTPOCHME cloeB (3a HCKITIOUeHHEM docdo-
PHTOBBIX TaJIeK, KOTOPbIE IPUCYTCTBYIOT HE BE3/l€) XapaKTePHbl B IPUHLHMIE 1) BCEX pPa3pe30B, IIe OHH
BBISIBJICHBIL

OcHoBaHueM [ BRIIENEHH CJI0eB Co S. vicinalis Dain B caMocToATeNLHOE OHOCTpaTurpaduueckoe
nojpasjienienue 30Hb! panderi NOCIYKWI XapakTepHbIii komiuiekc dpopamunndep (Kynésa, bapsiunnkosa,
1988). B cocTaB koMILieKca BXOAAT BUIBL: Spiroplectammina vicinalis Dain (Bun-unnexc), Haplophrag-
moides volgensis Mjatl., Ammobaculites infravolgensis Mjatl., Orbignynoides disseptus (E. Byk.), Ammo-
discus giganteus Mjatl., Flabellammina jurassica Mjatl., Gaudrinella decurvata Dain, Lenticulina infra-
volgensis (F. et P.), L. kaschpurica (Mjatl.), L. biexcavata (Mjatl.) u np.

HanGonee TMIMYHBI 119 BBIACIACHHBIX CJI0eB BUABL Spiroplectammina vicinalis Dain, Haplophrag-
moides volgensis Mjatl., Ammobaculites infravolgensis, Kutsevella extentus Dain, Lenticulina infravol-
gensis (F. et P), L. kaschpurica Mjatl., L. biexcavata Mjatl., L. rozanovi K. Kuzn., Astacolus polyhymneus
(F. et P.), Sarazenaria pravoslavlevi (F. et P.). Bun-unnexc Spiroplectammina vicinalis Dain, a Taxke BHIBI
Flabellammina jurassica Mjatl., Orbignynoides subaequalis (Mjatl.), O. disseptus (E. Byk.) pacnpoctpa-
HEHbI TOJIBKO B 3THX CIIOAX M B BhIILENEKAMMUX OTIOKEHHAX HE BCTPEUCHBI.

[Tomumo ¢opaMuHKdep B Mopomax NPUCYTCTBYIOT XapakTepHbie A7 30Hel D.p. makpodayHucTH-
YecKHe OCTATKH, 3T0 aMMOHNTH Dorsoplanites panderi (Orb.), Zaraiskites quenstedte (Rouill. et Fahr.),
Pavlovia sp. indet; 6enemuutsl Lagonibellus cf. magnificus (Orb.); nsycTBOpuathie Monmockn Phacoi-
des fischerianus (Orb.), Oxytoma inaequivalis (Sow.), Astarte mnevnikensis (Mich.), Buchia mosquensus
(Pavl.), Inoceramus pseudoretrosus (Ger.); ractpononb! Berlieria maeotis (Eichw.); ckadonons Dentalium
pellati Lor.; Gpaxuonoasl Rhynchonella rouillieri Marc., R. uljaanovskii Macr., Lingula demissa Ger.

MoutHOCTS ci0€eB co Spiroplectammina vicinalis, onpeaeneHHas 1o pa3pe3aM yKa3aHHbIX BBIIIE CKBa-
KHUH, xosiebneTcs ot 16 m (ckB. 320) 10 64 M (ckB. 559).

Cnou ¢ Ammobaculites infravolgensis Mjatl

BoigencHbl B paspe3ax cks. 559, 673, 320, 434 u np. Ha IlepcnroGckoM MECTOPOXICHHH, B CKB.
1038 na Kouebusckom MecTOpoxkICHHH U B ckB. 146 Haranckoi miomany.
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T. &. Bykuna. CelyMeHToreHe3 1 pAHHHI THTOreHe3 BEPXHEIOPCKUX CTAHLIHOCHBIX OTIONEHMI LieHTpanbHoi YacTi Bomkckoro 6acceitna

CrneyioT B MOJHOM pa3pese 30HbI D.p. HENOCPEACTBEHHO 3a cnosAMH ¢ S.vicinalis. Ilepexon Mexay
HHMMH II0CTEeNEHHBIH, KaKHX-TM00 CeI0B Hecornacua He HabmoaaeTcs.

TpeacTaBneHb! CIOM TEMH € TUIIAMHK MOPOJ — W3BECTKOBEIMHU H CaINpOIENICBLIMH ITTMHAMH M FOPIOYH-
MH CJIaHLAMH («OOTaTBIMU» H «OCTHBIMH»).

Komruteke npucyTcTByromux B noponax dopamunandep obmupex n passoobpasen: Haplophragmoi-
des volgensis Mjatl., Ammobaculina infravolgensis Mjatl., Am. fontinensis Terquem Kutsevella haplo-
phragmoides (F. et P.), Gaudryinella decurvata Dain, Lenticulina infravolgaensis (F. et P.), L. rosanovi
K. Kuzn., L. delucida Dain, L. kaschpurica Mjatl., Marginulina pseudolinnearis K. Kuzn., Marginulinopsis
embaensis (F. et P.) n ap.

Bunsi Ammobaculites infravolgensis Mjatl., Gaudrynella decurvata Dain, Lenticulina rosanovi
K. Kuzn., npucyTcTBYIOIINE U B CIOAX C vicinalis 30ech 3aKaHYHBAIOT CBOE CYLIECTBOBaHHE. BrniepBble
HOSABJISIETCS B PAaCCMaTpHUBaeMBIX closiX BUI Lenticulina delucida Dain. CoBMeCTHOE HaXoXJIeHHE BCEX
BBILIEHA3BAHHEIX BUIOB ABJSETCA XapaKTEPHEIM TOJIBKO JUIA CJI0eB ¢ Ammobaculites infravolgensis Mjatl.

W3 MakpodayHHCTHUECKMX OCTATKOB [ CJIOEB XapakTepHbl aMMOHMTBI Dorsoplanites panderi (Orb.),
Paviovia cf. paviovi Mich. u Zaraiskites scythicus (Visch.), Z. tschernyschovi (Misch.). Ilpencrasurenu apy-
CTBOPOK, TacCTPONOA M OpaxHOINo/ B OCHOBHOM TEX %€ BUIOB, UTO U B CIIOAX CO Spiroplectammina vicinalis Dain.

MouHocTs cioes ¢ Ammobaculites infravolgensis Mjatliuk B M3ydeHHBIX pa3pe3ax M3MEHACTCA OT
4,1 1o 14 m.

Crnown ¢ Haplophragmoides volgensis inviolatus Dain

BrisBiieHBl BO BCEX M3YUEHHBIX HAMH pa3pe3aXx CKBa)XMH IO BceM momanasM. Clou npeactasineHsl
TEMH )K€ THIIAMH MOPOI, YTO M TMOICTHIAIOLIME YacTH Pa3pe3a, U Mo KaKHM-JIH00 BU3yalibHBIM NPH3HAKaM
OT cl10eB C Am. infravolgensis HeoTIMUMMBL. I paHHIa MEXXAY HUMH IPOBOANTCS MO NANEOHTONOrMYECKOMY
KpUTEPHIO, CBA3aHa TalOKe ¢ TOHKMMH M3MEHEHUAMH HX BEIIECTBEHHOIO COCTABA.

B xpaifHeM BOCTOYHOM y4acTKe Hccienyemoil Teppuropuu, Ha Cons-Hnemnkoi mimoiamu, cks. 23,
cnou ¢ H. volgensis inviolatus ipecTaB/IeHEI NepecianBaHieM OypELIX yTiel, H3BECTHAKOB, 000TaIlIeHHEIX
OPraHMYECKHUM BELECTBOM, CaNlpoONesIeBbIX IIMH U HU3KOKAJIOPUAHBIX TOPIOYHX CJIaHLIEB.

Kommnexc popamuumndep, coaepxaiuuiica B mopogax pacCMaTpHUBaeMbIX CJI0eB, 0OLIMPEH U pa3HooOpa-
3eH, BKTIOYaeT ciienytomme Buabl: Kutsevella extentus (Dain), Ammobaculites haplophragmoides (F. et P.),
Haplophragmoides volgensis Mjatl., H. volgensis inviolatus Dain, Saracenaria pravoslavievi (F. et P.),
S. kasanzevi (Furss. et Pol.), Lenticulina infravolgaensis (Furss. et Pol.), L. kaschpurica (Mjalt.), L. biexcavata
Mijalt., Marginulinopsis embaensis (Furss. ct Pol.), Marginulina nupera K. Kuzn., Tristix temirica Dain u 1p.
OCHOBHO¥ COCTaB KOMIUIEKCA NPEACTABILIIOT BU/IbI INHPOKOTO BEPTUKANBHOTO PacpoOCTpaHeHus. bonbmnH-
CTBO BH/JIOB aITIIOTUHHPYIOIMX hopaMHHHGED, ITHPOKO PA3BHTBIX M HIDKENEKALMX CIIOEB 3/CCh HE BCTPE-
yeHsl. B HauGonee MacCOBOM KOIMMYECTBE W3 NecyaHblX (opM Berpedarotcea Haplophragmoides volgensis
(Mjatl.) u H. volgensis inviolatus Dain (B HeCKONbKO MEHBIIIEM KOJIHYECTBE SK3EMILIAPOB), TIOARIAIOMLIMXCS
3/iech BrepBble. XapaKTepHbIMU /A CII0EB ABTIOTCA BUIBI Marginulina nupera K. Kuzn., BcTpevarommecs
TONBKO 34€ech, ¥ Lenticulina ex. gr. translucens Dain, mosB/smOLIAsACS B pa3pe3c TOJBKO C 3TOI0 YPOBHS.

Kommneke octatkoB MakpodayHbl, BCTpEYEHHBIX B CNOAX C volgensis inviciatus nAEHTHYEH TOKOBO-
MY M3 NMOACTIIAILHKX YacTeH pa3pesa, HO 3apaicKUTHl pa3HooGpasHee. 31ech NPHCYTCTBYIOT aMMOHHTEI
Dorsoplanites panderi (Orb.), Zaraiskites scythicus (Visch.), Z. quenshtedti (R. et V.), MHOTOUHCIIEHHBI
JBYCTBOPKH H racTpoIIoasl ¥ Apyrue GhopMbl.

Moumxocts cnoes 33,7 M. B HanpaBiieHNnM Ha BOCTOK OHAa YMEHBIIAETCA 33 CYET BHIKIIMHUBAHHUSA HHXK-
HUX JacTeil pa3pesa.

Cnowu ¢ Marginulina formosa Mjatliuk

Benuarot 30Hy Dorsoplanites panderi. Beyzensiiorcs modts Bo BCeX M3Y4CHHBIX pa3pe3ax CKBaXKMH
HCCIIeTyeMOH TEPPHTOPHH.
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Ihasa 2. Feonorndeckas XxapakTepHCTHKa pErHOHa

ITepexon OT HHXKENEKALIHX CIOEB C volgensis inviolatus X paccCMaTpMBaEMBIM HMEET IOCTENCHHBIMA
xapakrep. TOYHYO IPaHHIly MEXTY HUMH MOXXHO IIPOBECTH TOJBKO 110 JAHHBIM MUKPOGAyHUCTHYECKHX
JINTOJIOTO-TEOXHMHYECKHMX aHANH30B, XOTA B LIENIOM CIIOH ¢ M. formosa MMEIOT BU3YanbHO QUKCHpYeMEIe
NpH3HAKM OTIMYMSA OT MOACTHUIIAKOIIMX TNopos. THIIEI TIopof, crararomuxX cliou ¢ M. formosa, Gonee pas-
HOO0Opa3Hbl, YeM B MOACTHIAIOMIMX YacTAX pa3pe3a. DTO aJleBPOMTEI, INIMHbI aJIEBPUTUCTBIE, Pa3iMyHbIe
Pa3HOBHIHOCTH ITIMH (M3BECTKOBBIX, 66CKapOOHATHBIX M CaNpONEeNeBLIX), H3BECTHAKH 1 FOPIOYHE CAHLBI.

CocraB Qopamunndep cnoeB ¢ Marginulina formosa BecbMa pa3HooGpa3eH. 3nechk MPUCYTCTBYET
MHOTO BHIOB, OOlUMX 471 BCeX BBIIECONUCAHHBIX GHOcTpaTUrpaduyeckux mnoapasaesieHunii, ato Ammo-
baculites haplophragmoides (Furss. et Pol.), Am. gracilissimus Dain, Haplophragmoides volgensis Mjatl.,
Lenticulina infravolgaensis Mjatl., L. kaschpurica Mjatl., L. biexcavata Mjatl., Marginulina robusta Re-
uss, Geinitzina nodulosa (Furss. et Pol.), Tristix temirica Dain u ap. Tonbko 0yisi JaHHOTO 110Apa3/leIeHHA
XapakTepHO INOSBICHHE B HAa3BAaHHOM KOMIUIEKCE BHa-MHekca — Marginulina formosa Mjatl., mmpoxo
PacrpocTpaHEHHOTO BO BCEX TUNAX Nopo, U Buua Lenticulina ponderosa Mjatl., pacuser koToporo npu-
XOJIMTCA yXKe Ha BpeMs Qasnl Virgatites virgatus.

CoctaB MakpodayHs! B citosx ¢ M. formosa emé 6onee 6orar U pasnoobpaseH, YeM BO BCEX MpPeEabLIY-
uMx noapasaenenusx. MomHocts cnoeB ¢ Marginulina formosa coctaBnser 9-16 M Ha IlepentoGekom u
Koue6nuckoM u 10 25-28 M Ha PyOe)xHHCKOM MECTOPOXICHHH FOPIOYHX CJIAHLCB.

IToponsi 30Hb1 Dorsoplanites panderi nepekpsIBaloTCA IMIMHAMH M H3BECTHAKAMM 30HHI Virgatites
virgatus. MHoTna BepxHaAsg 9acThb 30HbI D. panderi u 4acTh 30HBI V. virgatus OniBacT cOKpaImieHa 3a caet
pa3MbIBa.

2.2. O6uiHe cBeleHHS 0 TEKTOHHKE H NaJeoreorpauu pernoHa

IentpanbHas yacts Bomxckoro 6accefiHa, pacnonarasch Ha IOro-BoCTo4HOM okpauHe Pycckoii nnu-
THI, 3aXBaTblBajla 3anagHoe Kpbino Bonro-Ypanbckoil aHTeknnssl, Menekecckylo u by3ynykckyro Bnaau-
Hel, ITyrauescko-XKurynesckuit cBol, Mneukuit BbICTYN, qajee Ha 10T OTKpbiBanack B Ilpukacnuiickyio
cuHern3y. OCHOBHBIE HCTOYHHKH CHOCA Pacilo/iarajiuch B padoHax Tarapckoro csoua u BoctouHo-Open-
Oyprckoro BeICTYTIA.

B cooTBeTcTBIM ¢ npeacTaBneHnamu Kotinykona, baykosa, I'mn3Oypr v ap. (1973), Bunorpanosa,
Kpeimronsua u ap. (1967) Boikckuid 6acceiiH ABAANCA 4acThI0 OTPOMHOM, MeNIEHHO NMOTpY>Kalolencs
BoajuHel. Ocanku e€ cocrasnaioT [ledopcko-Bomkckyro nposuHLMIO, NpoTaHyBInysocs Ha 2000 kM. B
MeJIoBoe 1 OKCOp/ICKOE BpeMsA MEPHAHOHANBHO NPOCTHPAIOLIEECA MOPE — ITPOJIMB COCAHHANO0 Gopealb-
HE1# GacccilH co CPC/IM3ICMHOMOPCKIM, HO B KMMCPHIDKE cBA3b ¢ Me3oTeTHcoM npekpanianacek (KysHe-
11oBa, 1969),

Bo BpeMs HaKOIJIEHHA CIIAHLEHOCHOH TosIK Gonee akTMBHO Iorpyxkanace bysynykckas Bnagnna B
30He ¢é couwneHenns ¢ [Ipukacnuiickoi cuHeknu3oit. [Ipeobnaganne NoqHATHH Haa MOrPY>KEHUAMH ObLIO
xapaktepHo st [lyrageBcko-)KuryneBckoro cBoga u mis Miteuxoro BricTyna. HepaBHOMepHOCTL TekTo-
HHYECKNX ABWKECHHI OTpa3unach Ha pacnpeneneHuH MomHocTed n ¢aunii. Ilocnenyromee Bo3ariMaHne
YHaCJIeIOBaHHBIX H HANOXEHHBIX [ONOXUTENbBHBIX CTPYKTYpP IPHBEJIO K Pa3AcicHHIO CIIAHLEBLIX MOJEH.
Ha Gosnblieil 4acTH TEPPUTOPHM OHM COXPAHHWITACH B JIOKAIbHBIX YJacTKaX, YTO 3aTPYOHACT HX M3YyUCHHE.
IMoponasl XapakTepH3yrTCA 3HaUYHTENBHOH MOHOTOHHOCTBIO M BH3yalbHBIM CXOACTBOM B Pa3HYHBIX 4a-
cTAX paspe3a. IMeHHO 5TUM ObUTa BeI3BaHa HEOOXOMMMOCTH pa3paboTkH CAELHAIbHOH METONHMKH HUX HC-
CIIELlOBaHMA.

I_\BE;FEXE""““
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Fnapa 3 .
METOAUKA UCCIIEJOBAHHNHU

3.1. lpenBapuTeIbHasi 1MArHOCTHKA H 0TGop oGpa3uos

MockonrKy HallMM 0GBEKTOM ABJIAIOTCS TOHKOJUCMIEPCHBIE MIOPOIBL, IS ONpeeNeHHs UX daluanhb-
HOIf MPHHAUIE)KHOCTH HEJOCTaTOYHO MOJEBBIX HaOMoAeHHH. YcoBeplleHCTBOBaHHAs METOIMKA OINpo-
fosaHus pa3pe3oB obecrednia IKCIPeCCHOe MpeBapUTeIbHOE OMNpeeNieHHe 0poa00OpasyloInX KOM-
noHenToB (byknHa u ap., 1985). MeTtoauka 3axiouanack B TOM, 4TO HapsAay ¢ OOBIMHBIM MOCIOMHBIM
ONMCAHUEM CCTCCTBCHHBIX BBRIXOJOB M KCPHA CKBaXKMH IPH JIHTOJ0ro-daruansHoM aHanuse (Tumodecs,
1967, 1968, 1975, 1984) Obu10 MpoBeAeHO MHKPOCKONMHYECKOE MOJIEBOE MCCIEA0BaHUE BCEX Pa3HOCTEH
nopoa. ar onpo6osanus He npessiman 0,5 M, a B r1acTax roploYnx ciaanues cokpamarncs no 0,2-0,1 u.
He6onsuine npobbl — MPOTONIOYKH H3YYATTHCh B MMMCPCHOHHBIX MKHMIKOCTAX C IOMOLIBID MHUKPOCKONA
MHWH-8 npu ysennuenusnx 10 100—150 pa3. Beinn BelgenieHs! y4acTKH KepHa ¢ Pa3HOPO/IHOH MENHUTOBOIA
CTPYKTYpOH, C pa3MMUHLIM COEpaHUEM ANBIHHHUTA U APYTUMH OTIIHINTETBHBIMA NpH3HakaMu. M3 HUX
gepe3 12 M M U3 KakI0# pa3HOCTH oToOpaHbl 06pa3iibl BECOM 10 1 KT M HaMEYeHHI [Ty TH MX JanbHEHIero
KOMIUIEKCHOTO UccnenoBaHus. Ilo pesynsraram Mukpoonpo6oBaHNA OCYIECTBIEH ONTUMabHBIA BbIOOD
00pa3LoB U3 ONOPHBIX pa3pe30B M Npoduieil Ha AOPOrOCTOALIHE MPELM3NOHHbBIE HCCAEIOBAHHS.

3.2. JlaGopaTopHble MeTOAbI

Oto6paHHble NPH MONEBBIX UCCIEA0BaHHAX 00pa3libl aHAM3MPOBAIMCEH 110 KOMILIEKCHOH METOAHKE,
TPagULMOHHO ONpeAeIUICA HX XMMHYECKMH, MHUHEpalorH4yeckui, rpaHyJoMeTpudecKkuif cocTas, 11po-
BOMJIMCh TEPMHYECKHE, PEHITEHOCTPYKTYPHbIE HUCCIIEOBAaHUSI TOHKOAMUCIIEPCHBIX KOMIIOHEHTOB, CIEK-
TPaJIbHBIIA aHAJIN3 BAJIOBEIX MPOO M KeporeHa, ONpelesianoch COAEPKaHHEe OPraHN4eCKOTO BEHIECTBa, ET0
TPyMIIOBOH COCTaB, POPMBI KkeJie3a, CTPYKTypa U CTPOEHHE KEPOTreHa U3 BCEX THIIOB NIOPOJ, CJIaHLIEHOCHOMN
TOJILLIY.

OcHOBHOE BHUMaHHE OBLIO YIEJICHO NETPOrpadHIecKuM H HAHONETPOrpadHIECKUM HCCITEI0BAHHAM,
kax Hanbosnee R OpMaTUBHBIM criocobaM pacmH$POBKH rE€HETHYECKUX 0coOeHHOCTEH Iopon.

Ilempozpaghuueckue u nanonempozepaguyeckue uccredosanus

Iletporpagudeckoe H3ydeHne MOPOX CNAHIEHOCHOH TOMNIIM OCYIUECTBIAIIOCH B OOBIYHLIX, IOTYyOTKPhI-
TBIX M JBOSKOTIONMPOBAaHHKIX MUTHGAX, U3TOTOBNCHHBIX B MAPAUICTHHBIX U TIEPNICHANKY/SPHBIX Hallparme-
HMAX 110 OTHOILEHHIO K CTIOMCTOCTH, Ha TOJApH3aLiMOHHOM MHKkpockone Mapku IIOJTAM-J1211 B npoxons-
IEM H OTpaXEHHOM cBeTe. Bblcokas MHTeHCHBHOCTB ocBellleHns (o Kemepy) oGecneunsana HagéxHylo
OMarHOCTHKY CBETJIBIX H NOTYTIPO3PadHbIX 00bEKTOB, TAKMX KaK albIMHMT U ApyrHe ¢parMenTsl OB.

B numdax onpeaensinocs KOIMYECTBO M B3aMMOOTHOLIEHHA [VIaBHBIX MOPOA000Pa3syOLIMX KOMIIOHEHTOB,
TEKCTypa U CTPYKTypa 110po/l, HOBOOOpa3oBaHHA. B roprounx ciiaHuax M carnporeseBbiX IIIMHaX U3Mepsulach
BEJIMYMHA MUKPOJIMH3 ajlbruHuTa. Bo Beex IMTONOrMYecKiX pa3sHOCTSX NPOM3BOIWICA TOJICYET MecYaHbIX H
aneBpHTOBEIX yacTul, Ocoboe BHUMaHHE BriepBbIE YIENSUIOCh W3YYEHHIO OPHEHTALMH W PaclpefesieHns Ie-
JIMTOBBIX 4acTHL, OCOOEHHO KOKKOJIMTOB, X IPOCTPAHCTBEHHELIX CBA3EH C ATbIMHUTOM, C YITIEQUIIMPOBAHHbI-
MH pacTuTenbHbIMH ocTarkamu (YPO), ¢ MIMHHCTBIM BELLIECTBOM, C HOBOOOPa30BaHHBIMU KPHCTA/UIaMH Kap-
GOHaTOB B KOMOWHHPOBaHHBIX MOJYOTKPBITBIX LUTH(aX C MOMOLIBIO TIOMHHECLIEHTHOTO MHKPOCKONAa Mapku
JIOMAM-P-8, rae ycraHar/MBanach HHTCHCHBHOCTb MX CBCYCHHA B MAIAFOLICM H IPOXOJISIICM CBCTE.
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I1asa 3. MeTtormKa HccenoBaHmi

B xoze paboT BO3HHKIIA HEOGXOAMMOCTD YIITYGIEHHOTO M3Y4EHHs CAHIEHOCHBIX 06pa3oBanuit, s
TaKMX LieJIeH pa3peleHne CBETOBBIX MUKPOCKOITOB 0Ka3a/I0Ch HEIOCTATOYHBIM, M ObUIN IPUMEHEHBI dJIeK-
TPOHHEBIE MMKPOCKOITEI, MO3BOJIAIOMME ONPENETUTE Ooee TOHKOE CTPOEHHME BEMIECTBA, MOPGHOIOTHIO U
pacroyIoKEHHE MEMTOBBIX YaCTHILI, MX COXPaHHOCTh, XapakTep npeobpasobanuii. FiccinenoBanrus B3auMo-
OTHOLIEHHIA IMCIEPCHBIX KOMITOHEHTOB B IPENapaTax, H3rOTOBNEHHBIX H3 TeX ke 00pa3LoB, YTO M LUTHUBI,
KBUTH(GUIMPOBAHBI HAMH KaK HaHONeTporpagHueckie, a BbIABIEHHbIE IIPH 3TOM MPOCTPAHCTBEHHBIE 0CO-
6eHHOCTH nopo — HaHocTpyKTypo#t (HC), 6onee Bcero oTpaxalolleil cTeneHb MX CXOACTBA HITH PasHYHAL.

H3yyeHne HaHOCTPYKTYp, HCXOAA M3 aMMapaTypHBIX BO3MOXHOCTEH, OCYMIECTBIAIOCH C NIOMOILbIO
MPOCBEUHBAIOLIHNX EKTPOHHBIX MUKkpockonos Mapki TESLA BS-242E n TESLA BS-500 ¢ pa3peumenuem
a0 800 um. Tlpemaparamu Juls HCCIIEIOBAHHS CITYXXHIIH ABYXCTYT€HYAThIE MOJMUCTHPOIOBO-YTONLHO-TLIA-
THHOBbIE PEIUTMKH € €CTECTBEHHBIX CKOJIOB 06pa3LoB pa3IMyHOi opHeHTalMH. ONTUMAILHEIMH OKa3aJIuCh
TOHKOCTYIIEHYAThIE CkoJIbl MOA yrioM 30—45° rne oqHOBpEMEHHO H3y4anoch pacipe/ielieHHe YacTHIl KaK
B [1apaJUIeJILHOM, TaK M B IEPNEHAMKY/SAPHON MJI0CKOCTH 1O OTHOLIEHHIO K €CTECTBEHHOM CIIOUCTOCTH.

TpynHOCTH 3TOI METOANKH 3aKIFOYAITHCH B CCAYIOUICM: IIONMCTHPONIOBBIC PCIUIMKH OT/ICIISIINCH OT
00pa31oB ropro4MX C/IaHIEB HE MOJHOCTBIO, OCTABIIMIACA HA HUX HEPACTBOPHMMBIH KEPOreH MOJ 1eK-
TPOHHBIM JIYYOM NOABEPrancs HCNapeHHIo (BO3roHKe?) 1 OBICTPO 3aCOPAT KOJOHHBI MHKPOCKOTIOB. s
JIYYLIETO OT/eJECHHS PEelIMK 6bUI0 MPHMEHECHO HAIIBIJICHHE TOHKOIO MPOMEKYTOYHOTO aIOMHHHUEBOTO
cnos (Bykuna u ap., 1981), 4To gano BO3IMOXKHOCTH NPOBOJUTH YCHCIIHOE H3YYEHNE HAHOCTPYKTYP KaK
TOPIOYHX CIIAHLEB, TaK H BMEILAIOMINX MOPOJ Ha MPOCBCUMBAIOMIHX 3NCKTPOHHBIX MHKPOCKOMAX.

Onnako fgaxe IpUMEHEHHE YCOBEPIIEHCTBOBAaHHON METOONKH IIPUTOTOBNICHUS PEILTHK HE NIMMIAET HX
OCHOBHOI'O HeJl0CTaTka — IU10X0il npopaboTky MArkux actanei nopox. Ilox naenenneM (B npoluecce nomay-
YeHMs OTIEuaTKa) anbrHHUT M TMHHHUCTBIE YacTHLBI AeHOPMHUPYIOTCS, YTO OrpaHMYHBACT HHGOpPMATHUB-
HOCTh HccnenoBannii. M3lyueHne HeHapyIeHHBIX YIBTPaMUKPOCTPYKTYP NPOBOAKIOCH Ha CKaHHPYIOLUNX
3/IEKTPOHHLIX MUKPOCKONax Mapkn MSM-5 1 MSM-9!.

Jlns mpocMoTpa Ha pacTBOPOM JJIEKTPOHHOM MuUKpockone (POM) nonOupanuck o6pa3isl nopoa co
CBEXHUM CKOJIOM TOJ[ YIIIOM K CJIOMCTOCTH. M3 HMX TrOTOBHMJIMCH Npenaparhl, pa3MepoM oT 2 10 8§ MM B
MONEPEYHUKE, yTEM X HAKIEHBAHUA HA METAJUIMYECKYH LI1ali0y cepeOpAHEIM KiieeM W HalbUIEHUA Ha
IPOCMaTpHUBaeMy0 TIOBEPXHOCTh TOHKOTO CJIOA 30JI0Ta B YCJIOBHSX Bakyyma (IpuuaeHko u ap., 1969). B
npouecce HaONIOXEHHS CKaHMPOBAJIACh BCH MOBEPXHOCTh 00pa3iia, XapaKTEPHEIE [IE€TadM HAHOCTPYKTYP
dororpaduposanuck. Haubosnee yroOHBIMH I8 UX M3yYCHUA OKA3JIUCh YBCIMYCHUS B JIMalla30HE OT 2 J0
7 1thiC. pa3. [Tpn HeOGXOAUMOCTH BBIABJICHUS BHYTPEHHHUX OCOOEHHOCTEHN MENUTOBBIX YacTHII, 0COOEHHO
KOKKOJIMTOB HnH xJionseB OB, mpuMensiuce yBennyenus o 10, 40, 120 twic. pa3 u Gonee.

Hccenedosanus epanyromempuyeckozo cocmaea nopoo

B Hepa3MoKaloIMX FOPIOYHX Cl1aHLaX MOACYET METHTOBBIX, aNeBPHTOBBIX M NIeCYaHbIX YaCTHL IIPOHU3-
BOAMIICSA IUIOLIAAHBIM cTiocoOoM B uutHdax. Bo BMemaronmx nopoaax cHayajna OTMy4YHBaIach JHCTHINIH-
poBaHHOW Bogo# dpakums < 0,01 MM, a B BHICYLIEGHHOM OCTaTKE CHTOBBIM aHANTH30M OIpEAeNAnoch KOJiH-
4ecTBO YyacTHL, pazMepom 0,01-0,1, 0,1-0,25, 0.25-0,5 mm. bonee kpynHble dpparMeHTHI, Kak [IPaBHIO, HE
BcTpeyanuch. [To pa3HOCTH BeCOB HayanLHOH MPOOE! M BLICYILEHHOTO OCTATKA OMNPEAeANIoch KOJIHYECTBO
yactui pasmepoM < 0,01 mm. TTyTéM cToceKyHOHOTO OTMY4MBaHHUs HeOonbIIas HX 4acTh oTOMpanace Ans
JanpHEAIIMX UCCIEIOBaHHM.

Hccnedosanue neaumosou cocmaansiouei

N3yuyenue meauTOBEIX KOMIIOHEHTOB IMPOBOAKIOCH HECKONBKMMH MeToJamM. KauecTBEHHBIH COCTaB
bpakupu < 0,01 MM onpesensics TePMHYECKMM MeTo0M Ha mupoMmerpax Kyphakosa mapku ®IIK-59 ¢

! B 11poBe/ieHHHN 31eKTPORHO-MUKPOCKOIMYECKHX MCCIIENOBAHHH oxa3aH cotefictane M. ®. Guuman, H. H. FOw-

kuH, B. H. ®ununnos (Komu ¢punmnan AH CCCP); H. H. Kpamaperxo, I1. I1. Kanvutanos (ITacoHTONOTAYECKHA HHCTHTYT
AH CCCP).
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T @. Byxuna. CequMCHTOTEHE3 U PaHHHA JIMTOTEHEY BEPXHEIOPCKHX CIAHLEHOCHRIX 0T.I0KEHHI IIeHTPAIBHO acTH Bomkckoro Hacceitna

ILTaTHHO-POMEBBIMH TEPMONIAPAMH B MIOPOILKaX, NpeasapuTenbHo o6paboranusix HCl v H,O, ans ynane-
HHUA KapOOHATOB H OPraHMYecKOTro BEMIECTBA, MEMAIOLIMX POBEICHHIO aHATTH30B.

JIna oCymecTRICHH KOHLECHTPALWH TOHKOTUCTIEPCHBIX JaCTHI HCTIOTB30BANIACH TTOPONA, TUCTIEPTH-
poBaHHas B Bofic ¥ o6paborannas 10% H,O, ¢ uensio paspyuicHus ITHHHCTO-OPraHUYECKHUX arperaros.
3areM M3 Hee BblAENUIach CyTO4YHas (pakuus, pa3MepoM MeHee | MKM, 1 aHaNM3MpoBallachk C IOMOLIBIO
TepMOTPaBMMETPHYECKOTO, PEHTTEHOCTPYKTYPHOTO M 3JIeKTPOHHO-MHKPOCKOITUYECKOro MeTooB. TepMo-
rpaBHMETPHYECKMI aHANTH3 MPOBOAMICA Ha BeHrepckoM npubope «llepusatorpad». Kpussle namepenuns
Macchl B 3aBUCMMOCTH OT TEMIEpaTypbl HArpeBaHUA Aalyd BO3MOXHOCTb OLEHHTb NOJYKOJIMYECTBEHHEIN
COCTaB NOpoA006Pa3yIOLUX ITHHUCTBIX MHHEPAJIOB.

CTpykTypHas xapakTepuCTHKa 4yacTHIf < | MKM NOJyueHa Ha peHTTeHOBcko#H ycTaHoBke «JPOH-3».
JludpakTorpaMMBI CHUMaJINCh C €CTECTBEHHBIX HEODHEHTHPOBAHHBIX M OPUEHTHPOBAHHEIX IIPOD, a Takoke
o6pabotanneix HCI, npoxanennsix mpu 600°C ¥ HACBIIIEHHBIX [TMIIEPHHOM.

Hayuenue Mophonorudecknx 0CoOeHHOCTEH ITMHHUCTBIX YaCTHIL POBOAMIIOCH C IIOMOLIEIO BNIEKTPOH-
HeIx MukpockoroB TESLA-BS-242E u TESLA-BS-500 va npocseT 11pH yBeandcHuM ot 3 1o 18 ThIc. pa3.

Hccneoosanue an eepo-neﬂumoeoﬂ COCMGB.’UUOWGIJ

H3yyeHnue cocraBa aneBpUTOBBIX M MECYAHBIX YaCTHI| MPOBOAWIOCH B UUTHGAX, a TAKKE UMMEPCU-
OHHBIM MeToAoM. [loaroToerka mpo6 ocylecTBIANIACH B Npoliecce NPOBEAECHHS CHTOBOTO aHann3a U Oblna
MeHee TPYAOEMKOH A1 BMEIAOU[UX [TOPO.

T'oproune cnanius npensaputensHo obpabarsisamice 5% pactBopom HCl n H,O, ans myumero ocBobox-
JEHUA YacTHLl M3 ayTUIeHHBIX arperaroB. Hanbonee npencrasurensHan dpakims pazmepom 0,25-0,01 MM mo
yIOeIbHOMY Becy demwiack B GpoModopMe H M3yyanach ¢ MOMOILBIO NOAPH3aLMOHHOTO MHKPOCKOIa MapKH
MHH-8. B nerkoii ¢ppakimy npou3sommics pa3acibHblil NOACHET TEPPUTEHHBIX U Ay THIEHHbIX KOMIIOHEHTOB, B

TSDKETION — OGLMI MTOACYET, B CBSA3M C MPpeobIaNalOILMM 3HAYEHHEM ayTHIEHHBIX MUHEPAIOB?.

Hcenedosanue xumuueckoeo cocmasa nopoo

CocTaB MaKpoOdIEMEHTOB OMNpEENNICH B COMTHOKHCIIOTHBIX BBITSXKaX W B 30Jie HEPaCTBOPUMOTO
0CTaTKa MyTeM NPOBEICHHA CTAHAAPTHOIO CHIIMKATHOTO aHAIN3a. B OTACABHBIX ClTy4Yasx NpCABapUTE/ILHO
H3ydaJcsA COCTaB BOAOPacTBOPHMBIX coeaAuHeHNH. X obIuee cogepikalue 0Ka3anoch He3HAYMTE/IbHLIM, B
WTOre BCE KOMITOHEHTEI paccUMThIBaIUCh Ha 100%.

Conepixanue MHKPO3JICMCHTOB B BAJIOBBIX M O30JICHHBIX HpoOax ompele/nsulock Ha CICKTporpadax
MUCII-28 ¢ npuctaskoid YCA-5 MeTonom «rpocsinku» 1 Ha JIPC-8 MeTo10M HaGUBKH YTOJNBHBIX 31EKTPO/IOB.

Hccnedosanue opeanuueckou cocmaeisiioweti nopoo

B xaxxgo# npo6e onpenensanock coaepxaHie opranuueckoro yrepoaa. {ns stoi nenu 6sina npume-
HeHa CTaHJapTHas METoAHKa, pazpadoTtanHas B. A. YcneHckuM ¢ coapropamu (1975). Obuiee comepka-
Hue OB B obpasuax paccuutsiBanoch no Meronuke, npunsatoit Bo BCEI'EU (I'mna6ypr u op. 1976, 83).
YcnosHeIN k03¢ dHIMERT nepecyéTa cocTaBaa 1,5, Hexoas U3 onyGIHKOBaHHEIX JAHHBIX 37IEMEHTHOTO
COCTaBa BO/DKCKHX FOPIOYHX CIIRHLEB, Tle KoauyecTso C B Macce OpraHHYeCKoro BELIECTBA H3MEH-
ercs ot 60 uo 70%. I'pynnosoit coctar OB KccilenoBan Takxe Mo MeTOAMKE YCIIEHCKOro B HeGONbIIOM
KOJIH4YecTBe NMpoo.

Hccnenoranne keporeHa npeaycMaTpHBasio €ro BhlAeNeHHE B BHAE MOHO(PaKILMK U3 BCEX JIMTOJIO-
TMYECKHX pa3HOCTell 1MopoJ, MPHHUMAIOIINX Y4acTHe B CTPOCHHH TONIIMW. BrieneHne oCylIeCTRIANIOCE
IyTEM MOJHOH JAeMHHepanu3aluuu npob cHadana 10% comsHoi, a 3aTeM — KOHLIEHTPUPOBAHHON ILIaBH-
KOBOH KHMC0TOH. [anee n3yveHHe KOHLEHTPaTa KEPOreHa IMpOBOIHIIOCE MO0 HECKOJIBKHUM HAITPABICHHSM.

? B nonydeHHsIX penaparax KO/NUYECTBO TAKEIBIX TEPPHUIEHHBIX MHHEPANOB G610 HEIOCTATOYHBIM JJA NPOBENACHHA
JOCTOBEPHOTO CTaTHCTHHECKOTO aHann3a (MeHee 200 311aK0B).

20



Iasa 3. Metonnka uccaenoBanmit

C MOMOILBIO PEHTTCHOCTPYKTYPHOTO aHanu3a Ha yctaHoBke «JJPOH-3» no mapaMerpaM 3neMEHTapHBIX
Aueek CTPYKTYP B COCTaBe KE€pOTreHa ONpeNeaiach pollb amudaTHYeCKUX U apOMaTHYECKUX COCAHHECHHH.
Metonom UK-criektpockonnu onpenensnoce conepxkanue OH, CH, u CH,-rpynm, cso6oamoi xap6ok-
cuwibHoli rpymmsl (-COOH). OlieHka crieKTpoB keporeHa claHieB MPOBOIWIach 1o cooTHomeHuaM [12930-
1/[11720 eM!. DneKTpOHHO-MNKPOCKONNYECKHE HCCTIEN0BAHMS MCTIONB30BAHEI 711 YTOUHEHUA PAa3MEPOB
¢opMbl MMKPOYACTHL.

CrieKTpajibHBIM aHAMM30M B TIPEABApPHTEC/IBLHO O30JIEHHBIX MOpOIIKax KeporeHa Ha mpubope JPC-
8 BLIABJIEHO cojepikanne piaga OMODUAbHBIX 31€MEHTOB.

3.3. JInTonoro-paumaibHLIil AaHATH3 CJIAHIIEHOCHBIX OTJI0XKEHHH

O6neM M KadeCTBEHHEIH COCTaB IMOMy4EHHBIX MAaTEPHAJIOB OKa3aJiCs JO0CTaTOYHBIM JUlf OCYIIECTBIIE-
HHS JTUTOITOro-(alMaTbHOTO aHaH3a 1o MeToauke, paspabotannoii IT. I1. Tumodeersm (1967, 1968, 1969,
1970, 1972, 1975). Ha nepBoM 31anc ObLUIN BBIACICHBI TCHCTHYCCKHE THUIIBI OCA/IKOB.

B ocHOBY TunmM3anuy nernu npusHakd, npeaioxenssie JI. H. Borsunxunoi, 10. A. XemayxHuxo-
sbM, I1. TI. TumodeeBbim ¢ coasropamn (1956); I1. I1. Tumodeessim (1969); I1. T1. Tumodeerim, JT. . bo-
romoGosoi (1971); JI. K. Boromo6osoit (1988), a Takke npeioxeHHbIC aBTOPOM WA AHpdepeHuHaLuu
CeIMMEHTALIMOHHBIX H JUAarcHETHYECKUX 0COOEHHOCTEH MopoL.

OCHOBHBIC TPYAHOCTH OBUTH CBA3aHEI C HEOOXOANMOCTEIO BEIABNECHNA T€HETHIECKHX Pa3IHUMii OpOJ
OYeHb Y3KOTO BO3PACTHOTO JHAaMa3oHa.

[Tpy BolOeneHMH THUMOB McTIONb30BaHbi Matepuansl H. M. Crpaxosa (1934, 1960), I. B. AsxyTsl
(1978), A. H. Tuns6bypr (1965, 1973), I K. Xpycranesoit u A. A. Tonuosa (1980). Ho ocobenno mo-
ne3Hoi oKa3anach MHGOPMallMA O HAHOCTPYKTYpaX, MUKPOCTPYKTYpaX, KOJTHYECTBE CKEIETHLIX OCTaTKOB
KOKKOIHTOGOpHI U cTeneHu ux coxpaHnocTd (Byxuua u ap. 1987). Buina ycraHoBieHa NpHHALNEKHOCTD
TeHETHYECKHUX THIIOB OCAJKOB pa3IN4HbBIM GausaM U MakpodaisiM, HCCIEAOBAHb] UX B3aHMOOTHOLLIEHNA
M XapakTep [MKIMYHOCTH OCAJKOHAKOINIEHHUA. DTH JIaHHbIE HEOOXO/IMMBI [I1S ONpe/ieNieHHs 0CoOeHHO-
CTeil CEIMMEHTOrEHE3a M PAHHETO JIMTOreHEe3a CIIaHIIEHOCHO Tommy. J{Jisi COKpamieHns TEKCTa U ylo0cTBa
I0/b30BaHUS B PabOTe BBEEHA CHCTEMA BYKBEHHBIX MHEKCOB TEHETHYECKUX THIIOB, daruii 1 MHKpoda-
umit mo metoauke I1. I1. Tumodeesa (1969), mmpoko npuMeHsieMas cieLiHaTucTamMu JadopaTopuu ocauod-
#eix ¢popmauuit T'UH AH CCCP.

[Ipexxae YeM TpaagvMOHHO NEPEHTH K XapaKTEPUCTUKE THIIOB M (anuii, MBI CIEJIa/IH MOMBITKY pac-
CMOTPETh IIIaBHBIE MOPOA000PasyOIHe MUKDOKOMITOHEHTHI CIIaHIIEHOCHBIX 00pasosanmit, llocne aToro,
HaziceMcs, OynyT 6osce NOHATHBIMH MX B3aWMOOTHOLICHHS KaK B IIPOCTPAHCTBE, TaK H BO BPCMCHH.
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I'nawa 4
OcHoBHbIE CeIHMEHTOreHHbIe KOMIIOHEHTHbI NOPoJ

4.1. BHorenHble KOMNOHEHThbI

HaMmu BriepBhbIe ycTaHOBJIEHA B COCTaBe CMAaHLUEHOCHEIX 00pa3zoBanuii 30Hb Dorsoplanites panderi Be-
Oymiasi pojib MMHEPAIbHBIX H MHHEPaAJIbHO-OPTaHUIECKHX 0CTaTkoB KoKkonuTodopua (KK®) — kokkonn-
ToB (KK), kokkocdep (KKC®D) n ux pparmenton (bykuna u ap., 1980 u gp.).

Koxkonume: (KK) umcior pasmep ot 1 g0 10 mxM. MX BHOOBas NpHHALICKHOCTh PacCMOTpPCHa
C. A. JTroneesoit n C. 1. XKmypom (1982). B ucToHUEHHBIX yyacTKax HUTH(OB JHarHOCTHPYIOTCA N0 Xapak-
TEPHOMH JIyYHCTOH KapTHHE HHTepdEePeHUMH, HHOTIa OLIHGOYHO UMEHYI0TCA chepoanTaMu. Kpectoobpas-
HOC yraCcaHHMC KOKKOJIMTOB HaOJr0lacTCA TONBKO B OJHOH IUIOCKOCTH, B TOJCTHIX Y4aCTKax UUIHGOB OHO
HE Pa3InM4acTCcs BCACACTBHE MHOTOKPAaTHOTO HaJloXKeHUA 4acTull, Bo Bcex Tumax 1opoz 6bLIM BCTPEUEHbI
MenkHe axypHele pasHocTH KK ¥ kpymnHEle pa3iooOpasHbie reTepOKOKKONNTEI (TMAaKOIHUTEI, PabRoINTh,
SHTONHUTHI ¥ Ap.). Hanbonee MHOTOUHCICHHBI TUIAKONHTHI C LEHTPAJIbHBIM NTepOPALIMOHHBIM OTBEPCTHEM.
Cpennnii pasmep KK xonebnercs B npenenax 3-4 Mkm

CTpoeHHe M cocTaB KOKKOIHTOB Pa3HOTO BO3pacTa, B TOM YHCIE COBPEMEHHBIX, HEOXHOKPATHO pac-
cMmatpusanncek B pabotax C. H. Illymenxko (1971 u ap.) u C. H. Tony6esa (1981 u ap.). Onnako coctas KK
CNIAHLIEHOCHOM TOJILH 3aCiIY’>KMBAET 0c000ro BHUMaHusA. KoMIIEKCHbIMU HcenenoBaHUAMM YCTaHOBIIEHa
HX HeogHopoaHocTe. 1o coBokynHOCTH neTporpadUuecKnX, XMMHYECKHX, 3AEKTPOHHO-MHUKPOCKOMHYE-
CKHX M PEHTTEHOCTPYKTYPHBIX HCCJIEAOBAaHHUH BLIABJIEHBI 0ObIYHbIE KAIBLHUTOBBIE GOPMEI, GopMbI Cllo-
KEHHEIE IIMHUCTBIMA MMHEPAIaMH U H3BECTKOBO-TIIMHUCTBIE Pa3HOCTH, NPEAIIONAraeTCsA aparOHMTOBOM
COCTaB HEKOTOPKIX pabronuToB. /luareHetndeckoe okpemsienue KK, onncannoe C. H. I'ony6esrim (1981),
Pa3BHTO HE3HAYHUTEJIBHO,

Kajbuuroshle kKokKoNINTHI B UUIHGAX 0TAHYatOTCs Haubollee spkoil nepaaMyTpoBoii HHTepdepeHLH-
OHHOM Okpackoi (puc. 3, /), Ha cunMKkax POM umeroT 4éTkyto ¢popMy H CBETIYIO OKPACKy, CBS3aHHYIO €
HHM3KOH 3NIEKTPOHHOM IJIOTHOCTBIO KanblMTa (pyc. 3, 2), )18 3JIEKTPOHOB Ha TPOCBET HEIIPOHMLIAEMBI H Ha
cHuMKax II9M mmcroT BuA YepHbix nsaTcH (puc. 4). Ha qudpakrorpaMmax GHKCHPYCTCA APKO BBIPAXKCH-
Hbli peduiekc B ob6nactu 3.02 A,

KOKKONHTBI, CNI0’KCHHBIE TTHHUCTHIMU MUHepanaMi (MM «crenku» KK), coBepilieHHO He pa3nnynMET
B LILTH(AX, MMEIOT HU3KYIO CEPYyI0 HHTEPEPEHLMOHHYIO OKPACKY, JIerye AHarHOCTHPYIOTCA B IPOTONIOY-
Kax ¢ TIOMOILLK0 HMMEPCHOHHBIX JKHIKOCTEH, Iie ONPENEsIOTCA 0 OKPYIVIO-YILUIOMIEHHOH hopMe NnouTH
H30TPONHAIX YacTHU. Ha cHumkax POM umerot crnaxkeHHble, TM00 HenpaBUIbHEIE 0YE€PTaHHUA CO CIICAAMH
pacTBOpeHHs, Gonee TEMHYIO OKpacKy: Ha MPOCBET IMOTYTIPO3PaYHBI WM UMEIOT BUJI arPEraTHBIX CKOTLIE-
HHH TOHKMX IIMHMCTBIX YacTHL, pa3Horo coctasa. Ha amdpakrorpammax ucuesaet pednekc B obnactu
3,02 A, BBIPAXKEHB! peduIeKChl THAPOCIIOALI, XJIOPHTa, MOHTMOPHWLIOHATA U KaOMHHUTA. XHMHYECKUMH
aH4JTM3aMH MOATBEPHIACTCA HU3KOE COIEPHAHUE OKHCH KaJIbIiHA.

KokkonnThl cMEMaHHOIo COCTaBa XapakTePU3YHOTCS IIOHWKEHHBIM (110 CPABHEHHIO C KaJIbLINTOBBIMH
dopmamu) NBYIIpENIOMHEHHEM, CEPO-XKEITHIMM TOHAMHM MHTEPEPEHIIHOHHON okpacku. OHK LIHPOKO pac-
NpOCTpaHeHsl B nopoaax Toamy. Ha chrmkax POM uMeroT cllerka crnakeHHbIe 04€PTaHus, Ha POCBET B
HHMX Da3jMYaeTCs WIOpacTaHHe» KaJIBIMTOBBIX IUIACTHHOK [IPO3PAYHBIMHU Ul HIEKTPOHOB poMOo3apHye-
CKHMH KPHCTa/l/IaMH XJ1I0pUTa (pHcC. 5).

Ha mudpaxtorpammax pediekc KaiblUMTa BIpaKeH yMEPEHHO, OTHETIMBEI PEQIIEKCHI IMIMHUCTRIX MU-
HepanoB.
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