OT3bIB
Ha aBTOpedepar kaHmmparckod mmccepranmum  CratMBKko  Biammciasa CepreeBuua
"MuHepanoro-reoxuMu4eckie O0COGEHHOCTH M IPHpPOJA CUJIMKAaTHO-KapOOHATHBIX IOPOJ B
obpamiennn MaccuBoB Kycurcko-Konanckoro uHTpy3uBHOro kKommiekca FOxHOTo VYpana", na
4-x mucrax.

Tema quccepranuu akTyalbHa, Tak Kak 110 CHX IIOp HET OHO3HAYHOTO OTBETA HA FEHE3HC
IAHHBIX TIOPOI.

ABTOp B3sUICS 32 HHTEPIPETALMIO JOBOJHHO CIOXHOM NpOGNEMBI — obpazoBanus
KapOOHATHO-CHIIMKATHBIX NIOPOJ HA KOHTAKTe C BHEAPUBLIEHCS UHTPY3UBOM, B KOTOPBIX TAKXKe
NPOSIBJICHBI HHEIE HAJIOXKEHHBIE ITPOLECCHL..

Hiist 3TOro aBTOpPOM OBLTM NPOBENEHHI HCCICHOBAHHS C HMCIIONB30BAHHEM LIMPOKOTO
HEPEYHs 00OPYIOBAHHA M METOJIOB.

AnpobGanus paGoTHl He BBHI3BIBAET COMHEHHS, TaK Kak pe3yJbTaThl NpPEICTaBIEHB B
PCLCH3UPYEMBIX JKypHAJIaX BXONAIIUX B HEOOXonuMble Ga3bl LMTUPOBAHMA, a4 TAKKE Ha

koH(pepenmusax. KoymuectBo mny6nmkanmii MONMHOCTHIO YIOBJIETBOPSET MPEABABIAEMBIM
TpeOOBaHHUSM K 3allUTE.

3aMeuaHus:

BrmysxaeH cooGmuTh, 9T0 5 He yIOBIETBOPHICA ped)epaToM M O3HAKOMHIICS TAIOKE C
TCKCTOM JHUCCEpTaluH (OZHAKO, TOBEPXHOCTHO). CBS3aHO 3TO C TeM, YTO BO BBEJCHHH
Ha4YMHACTCS OOCYX/AaThCs TeMa IUIABJIEHHS TOPOJ, B JAIGHEHIIEM 3TO BCE BCILIBIBACT nojg
KOHeI[ paboTEHI.

Bo BBenenum maercs 0630p mo paGoTaMm, B KOTODBIX OMUCHIBAIOTCS [€OJOTHYECKHE
COOTHOIIEHHSI HEKOTOPBIX KapOOHATCOAEPXKAINHUX MOPOJ, KOTOPHIE CIIOXKHO UHTEPIPETHPOBATE
UHaYe, 4eM marMatuieckue. Ha crpanuue 4 NpHBOJATCA M30TONHBIE JAHHEIE IS MOPOJ Y
KOTOPBIX NOJpa3yMeBaeTCss MarMaTHIECKOe POMCXOXICHHE. B 3axmouenuu rosopurest, uto Ha
OCHOBE COIIOCTABJICHHs COCTaBa M Xapakrtepa pacnpezenenus REE B usywaembix kapGonat-
CHIIMKATHBIX IIOPOJaX U MX M30TOMHEIX OTHOLICHHH ¢ KapOOHATHTAMH NENaeTcs BBIBOZ O TOM,
4TO sl IEPBBIX MarMaTH4YeCKOE MPOMCXOXKICHHE MATIOBEPOSTHO.

Iepen Tem Kax MPOAOIKUTE Pa3BHBATH MBICIL HA 3TY TEMY - HEOOXOIHUMO 3aMETHUTB, YTO
CYWIECTBYET HCTOPHYECKH OOYCIIOBNEHHAs TEPMHHOJOTHYECKAs IyTaHHMIA. IMpomyxTe
KPUCTA/UIM3AlMH  KAapOOHATHBIX MarM H3HAYaIbHO HA3BaHBI KapGOHATHTAMH, BO BpeMs
BO3HHKHOBEHHs TEPMHUHA ObLIM M3BECTHBI TOJBKO TaKHe ciydad. [103xe, GBUIH 0OHapyKeHBI
(baxTeI MIABIEHNA KOPOBBIX (OCAIOYHBIX) KapGOHATHBIX NOPOJ ¥ HE HaWJsi IPYruX TEPMHHOB
JULSL ONLMCAHHST MarMaTHIECKUX KapOOHATHBIX MIOPOJI CTAH TAaK)Ke HAa3BIBATh HX KapGOHATHTAMH,
YTO KOHEYHO BBI3BAIO CTOMKOE HENPUSTHE B Cpele IEOJOrOB HPH MHCIONB30BAHHH 3TOrO
TEpMUHA JUIL STHX Cily4aeB. Bo BBeleHMH DNpPUBONMTCA Takke Ha3BaHHE KKODOBbIE
KapOOHAaTHTBIY, YTO caMo MO ceGe U3 ONpeNeNeHHs HCTOYHMKA BEIECTBA KapOOHATHTOB —
3BYYHT HE KOPPEKTHO. ABTOPaM, ONUCHIBAIONIMM HOBBIE (DaKTHI ILIABIEHHS KAPOOHATHEIX 1opox
OYCHb CJIOXKHO BJIOXKHTH HOBBIH CMBICI B HCIONB3YEMYIO CTapylo TEPMHHOJOTHIO. BepostHo,
CTOMT BBITYMATh 4TO-TO HOBOE. MOXHO IMpPEUIOKUTL HA3BaTh MX «KAapPGOHATHBIMH IOPOJAMH
ABIIIIOLMMHUCS TIPOTYKTOM aHATEKTHYECKOTO IUIABNIEHUS OCAJOYHBIX KapGOHATHEIX IIOPOI», HO
9TO TPOMO3JIKO, a OTHENBHOrO TEPMHHA HAIONOOME TepMHHA «KApOOHATHTH - TIOKA B
OQHUHKANBHYIO TE0IOTHYECKYIO JIEKCHKY He BBEIeHO. UaCTHUHOE MTABIICHUE MOKET BO3HHKATE B
pesynbTare MeTamMopdu3Ma, HO MOPOJA, WCHBITABINAS YAaCTHYHOE IUIABJIEHHE OT 3TOrO He
TIepPEeCTaeT CYUTATHC MeTamopduueckoii. MHoe meno, ecu paciuiaB 0TKEMAETCs 0T HIOPOJIBI, H
dopmupyet xakoe-To 060c06IEHHOE TEONOrHIECKOE TENO (TycTh U He GONBILOE) Iie B KAKOH-TO
MOMCHT BDEMEHH BeleT Ce0s Kak XHIKOCTh (C HATMYHEM TBEPIBIX MHHEPAIBHBIX (ha3,
KCCHOIUTOB U PaCTBOPEHHO#H ra3oBoi (a3oii, To ecTh - Marmel). OKOHYATEILHOE dopMupoBanue
00beKTa NPOM30HIET B MOMEHT NONHON KPHCTAUIM3ALNE U3 MarMsl, €ro yxe MOXHO OyzeT
CYHTATh MarMatu4eckuM. B ciyuae oOwexTa mcciemoBamuii naHHOM paGoTHl — Manble Tea
copMHUpOBaHHbIE KapGOHATCONEPKALTMMY PACIUIABAMH KOHEUHO JKE COXPaHAT M30TOIHEIA U
MHKPOIJIEMEHTHBIH COCTaB POJOHAYANBHBIX TMOPOA. I109TOMy He CTOMT TOPONMTHCS M JeaTh
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CYK/ICHHC OCHOBBIBASACH TOJIBKO JIHING HA JaHHBIX H30TOMHOH reOXHMHM U MHKPO3IEMEHTHOTO
COCTaBa.

IlonBomHBIX KamMHel B faHHOMN TeMe MHOT0. OHH HAYHHAIOTCS C ONHUCAHHUS (axTHgecKoro
matepuaina. KapGoHaTHble paciiaBbl He 3aKalsIOTCS B CBA3M C OTCYTCTBHEM HOMMEPU3AIHT
CBA3aHHOM C IPEUMYIIECTBEHHO KOBAICHTHBIMH CBS3IMH KPEMHHS B CHIMKATHOM pacmiaBe.
IIpomykroM uX KpuCTamTM3amuy OyNeT MOJHOKPHCTAIUTMYECKHH KapOGOHATHEIH arperar,
KOTOpbIH BH3yallbHO Malio 4eM OylIeT OTIMYaThCsi OT MpaMopa, MOIYYEHHOTO npu
METaMOP(HIECKOH NepPeKPHCTAIIM3aIMH HM3BECTHKOB. ONHAKO, HpH GOJNee eTANTbHOM
paccMOTpEHHS, TEOPETHICCKH, OTIUYUs HaiTh MOxHO. IIpnm pocre kpucramna xapboHara u3
paciiaBa ¥ TICPEKPHCTAIM3ALMK IPH MeTaMOpQU3ME — MOXHO OXHIATh DPA3IHIHOTO
B3aHMOPACIIOIOXKEHHST KPHCTAIIIIOB, aKL[ECCOPHBIX MUHEPAJIOB: 110 IPaHUIAM 3epeH KapOOHATOB
HIIH BHYTPH KPHCTAJLIOB 110 30HaM POCTa (OHTOTCHUYECKHE acNeKThl). JJUCKYCCHH Ha 3Ty TeMy
BEIYTCs C ICPEMEHHBIM ycrieXoM. OJHaKo, TOYHBIM JI0KA3aTeICTBOM MarMaTHIecKoi IPHPOIBI
KapOOHATHOH IOPOABI CTYXHIM OBl BKIIOYEHHS| KApOOHATHBIX PACIUIABOB B CHITHKATHBIX
MHHepanaX o0pa3’oBaBIIMXCA COBMECTHO. Hampumep, KOMOHHHpPOBAHHOE BKIIOUYEHHE
CHJIMKATHOTO M KapOOHATHOTO PACIUIABOB C IPaHHIIEH pasjiena MeXTy HEMU BO BKIIOUEHHH, HO
MMEIOIIEE TIPU 3TOM OOILYIO PaHHMIly B MHHEpane (3aXBaYeHHBIE PAacILIaBbl CO BpeMEHEM OynyT
packpucramu3oBaHbl). Ho mpu wuHTepnperanuu MOZOGHOrO, MOTYT BHOBB BO3HHKHYTh
CIIOXKHOCTH, TaK KaK BKIIOYEHHA B CHIMKATHOM MHHEpaie KapOOHATHOTO COCTaBa IO CHEKTPY
ONIEMCHTOB ~ COOTBETCTBYIOIEC BMEMIAIOIIMM  OCAJOYHBIM  KapbOHATAM MOXET OBITh
TIPOMHTEPIIPETUPOBAHO M KaK JOKa3aTeIbCTBO METACOMAaTHYECKON NMPHUPOMBI HOCHeqHuX. Jleno
HHTEPECHOE, HO, YBBI, CJI0)KHOE — TEOPETHYECKH, MIOJOOHEIE BKIFOYEHUS MOXKHO OBUIO OBl HAMTH
B TeNaxX HEeOOJBINON MOIHOCTH HCHBITABLIMX OBICTPYIO 3aKalKy H, CICHOBATEINBHO, OBICTpBIit
PocT kpucTamion. OfHAKO HEO6XOMMMO YTOOBI HMeENAch Takas CHIMKATHas (asa, KOTOpast ObI
pociia OXHOBPEMEHHO C CYIIECTBYIOIIUM KapOOHATHEIM PAaCILIABOM M €€ CKOPOCTH pocTa GbuiH
Obl  moCTaTOYHBI s (OPMHUPOBAaHHS GBHICTPOPACTYIMX  (IIO CKEIIETHOMY THITy pOCTA)
KPHUCTAJIOB, KOTOPBIE MOIJIM OBl 3aKalCyIMpoBaTh B ceGe MANOBA3KYIO JKHIKYIO Cpedy
MUHEpaioobpa3oBaHusl.

OrpoMHBIM MHHYCOM JaHHOH paGOTHI CYHTAI0 OTCYTCTBHE (DH3HUKO-XHMHYECKHX
TIONXONOB [Vl NOCTHXKCHHA €€ Ieledl: OTCYTCTBHE NONBITOK YHCICHHOTO MOJETHPOBAHUS
METacoMaTHY€CKOH 30HANPHOCTH Ha KOHTAaKTe KapOOHATHBIX M CHJIMKATHBIX MOPOJ; OTCYTCTBHE
aHanu3a (asoBBIX DPAaBHOBECHH B CHCTEMax KapOOHAT-BOJa. ABTOp B [NIaBE «COCTOSIHHE
npob6aemsr» ynomunaet J[.C. Kopxurckoro u B.A. JKapukoBa, HO TOTBKO B KOHTEKTCE TOrO,
HTO OHH JIAJIH ONPE/E/ICHHE TEPMUHY «CKapH)... ABTOp B pabOTEe COBEPLICHHO YIYCTHI H3 BULY
T0, 4T0 Onaromaps paGotam JI.C. KOpXKHHCKOrO ONHCAaHHE IIPOLIECCOB bopmupoBaHus
METaCOMATHYECKUX IEOJIOTHYECKHX Tel TIePemno U3 IPOCTO OMHCATENLHOTO HAa COBEPLIEIIIIO
MHOH ypoBeHb. C €ro y4acTueM, pesynbTaT STHX IIPOLECCOB CTAT NPOTHO3HPYEMBIM, YTO GBIIO
MOATBEPXKICHO SKCIepuMeHTalnbHO. B.A. JKapukoB sBIsUICS Kak pa3s OJHHM M3 BBLIAIOLIMXCS
YU4CHBIX B OOJNACTH OKCIEPUMEHTANBHOM (HU3MKO-XHMHYECKOH METpPOIOTHH. IIpp nomoru
(H3MKO-XUMHMYECKOTO MOJENMPOBAHHS MOXKHO pellaTh pasHble 3aJaum: PacCUYUTHIBATH
PaBHOBECHBIE NapareHe3uChl MpH U3BecTHbIX P-T-X ycnoBusx; wim Hao6opoT, 3HAas COCTABEI
TNapareHe3UuCOB BHIATH HA OLIEHKY ITapaMeTPOB ITHX YCJIOBHIA.

Taxxe, B I7aBe «cocTosiHMe MPOOJIEMbI» OTCYTCTBYET 0630p CHCTEM KapOoHaT-BoJIa
npu BeICOKHX T-P mapamerpax. ITonoGHble paGoThl Hayamum mMyGIHKOBATHCS cBBImE 60 JeT
HasaJ, 3a 3T0 BpeMsI YEJIOBEYECTBO IIPOABUHYIIOCH OYEHD NAIEKO B TO3HAHMH 3THX CHCTEM.
Hampumep, B K1accHYeckoif 3KCIiepuMeHTANBbHOM paboTe Mo 3ToM TeMe Whyllie and Tuttle, 1960
(The System CaO—CO,-H,0 and the Origin of Carbonatites) MTOKA3bIBAETCS, YTO MUHHUMAJIbHBIC
TEMIIEPATYphl JINKBUAYCa B 3TO# cucTeMe HabmonaroTcs npu 685-640 °C u masnenuu 27-4000
6ap. OTH yclOBHS BIOJIHE NOCTHXKMMBI IPU BHEIPEHHH B OCANOYHBIE KapOOHATH HE TOJIBKO
OCHOBHBIX-YJIbTPAOCHOBHBIX Marm, HO JIa)ke€ ¥ MarM KHCJIOTO COCTaBa.

Onnako, paXe OKCIEPUMEHTANbHAS CHCTEMA KalbIHUT-BOJA YPE3BBIYAHHO CIOXHA UL
MHTCPIPETAlH, TaK KaK NP HarpeBe 00pasyeTcsl HOPTIAHAUT, YIIEKUCIBIH Ia3 H PaBHOBECHE



MeXAy JAByMs (asamMm cpasy ke CBeIeTCs K 0ojiee CIOXHBIM DPaBHOBECHSM B
MHOTOKOMITOHCHTHOH CHCTEME, Ile HaIMYHe ONHOM u3 (a3 BIMIET HAa OTHOCHUTENHHBIC
KoldecTBa Apyrux. OfHaKo, HECMOTPs Ha 3T0, KapOOHATHBIE MarMbl MOTYT JaXe H3JIMBATHCA
Ha IIOBEPXHOCTh, Hampumep Byiakan Onnonuo-Jlenram B Adpuxe HWiM NOTOKH KapGoHAT-
COZIEpXaIUX JIaB BO3HHUKILKE IIPH IOXape YrojbHoro miacrta B Monromuu (Ilepersokko u ap.,
Ilerponorus 2018 «yHuKanbHBIE KIMHKEPHl M MApajiaBbl...»). Ecim KpoMe KambLuTa
IPUCYTCTBYIOT APYrde KapOOHATHI, TO CHCTEMa JONONHHUTENBHO 3HAYMTENHHO YCIOXHHTC.
PazoOparbcss B 9TOM, NpuMeEHsAs 3Ty HHGOPMALMIO K MNPHPOIHBIM OGBEKTAM, BEPOSTHO
HEBO3MOXKHO IIOJHOCTBIO, II0O3TOMY OT INpsMBIX oLEeHOK P-T-X ycrnoBuwii mpu cpaBHeHME
9KCNIEPUMEHTAa M IPUPOAHBIX INAHHBIX CIEXyeT OTKa3aThCsA, OJHAKO KAYECTBEHHO OIICHHTH
BEPOSTHOCTb IIOZOOHOrO — BIONHE JONMYCTHMO. B ymoMmsHyTo# BeImEe paGoTe nenaercs
NPEANONI0KEHNE, YTO YAaCTHYHOE IUIABICHHE MOXET OBIThb BBI3BAHO KOHTAaKTOBBHIM HIIH
PeTHOHATBHEIM  MeTaMOpGU3MOM KapOoHATHBIX mopon. Cieasl MOJOGHOTO YaCTHYHOIO
IUIaBlIeHHs. OOHAPYXMTh IPH MCCIENOBAHUH CKapHO-MOIOGHBIX TIOPOJ, BEPOSTHO, HEBO3MOKHO
H3-32 HEOTIMYUMOCTH MAarMaTHYeCKOr0 M METacOMAaTHYeCKH MepPEKPHCTAIN30BaHHBIX
kapOoHatoB. OJHAKO, MOXHO NOWTH IPYrMM IIyTEM — ONPEAETHTh HAIHYHE IUIABIECHHS
KapOOHATHBIX TIOPOJ, dYepe3 B3aUMOOTHOIIEHMS PpA3IHYHBIX TIeOJOTHYeCKMX Tel Ecmm
AOIMYCTHUTh, YTO TIPH KOHTAKTOBOM MeTaMOpdu3Me NPOHUCXOAUIO YACTHYHOE ILIABJICHHE
KapOOHATHBIX OO, TO NMPH BO3HMKHOBEHHH XPYIKHX IebopMmaimii, KapGOHATHEINA paciuias,
TaK Kak fBJIIETCS MEHEE BS3KUM I10 CPABHEHHIO C CHJIMKATHBIM — OyJEeT yCTPEMISTHCS B 30HY
MOHMDKEHHOTO JaBIE€HMs M (OPMHPOBATh CEKyllHe Ipyrde MOponasl Aaikd. B momo6HBIX
MaHKOBBIX Telax €CThb BEPOATHOCTh OOHAPYXHTh KCCHONMTHl BMEMIAIOMHUX MOPO,
TPaXUTOMIHOCTh, YTO [JacT OJHO3HAYHYXO MHTEPHPETANNIO JaHHBIX 0OpasoBaHuit
Cyns no BceMy, MMEHHO T006HBIE HaKTHI O3BOMUIN 3aKI0UUTE B.A. ITonoBy 4To moxo6Hse
Tela MMEIOT MarMaTH4eckyio npupoay. OmHako, B CBS3H C HMEIOIIEHCS BBIIEYIOMIHYTOM
MHOi mpobnemoii B TepmuHOonoruu — IlonoB B.A. HasmiBaeT MX KapOGOHATHTAMH, XOTb H C
HEKOTOPBIMH OTOBOPKaMH, YTO, BEPOSATHO HE COBCEM KOPPEKTHO (BBIHYXIEH COOOIIHTH, YTO 5
o0IaICsI ¢ HUM JIHYHO Ha 3Ty TEMY).

O6mee Brnedatnenue: Vcnonp3oBaHHe B OCHOBHOM, MHHEPAJIOrO-FEOXHMHYECKOTO
IOoAXoJa K  PEIICHWIO BONPOCOB TIEHE3HMCAa KapOOHATHO-CHIMKATHBIX IIOpPOZ  Oe3
TEPMOZIMHAMUYECKOr0 MOJEIUPOBAHUS METACOMATHYECKOH 30HATBHOCTH C MOCIEMYFOIIHM
COIIOCTABJICHUEM C NPHPOIHBIMH IaHHBIMH, 0030pa IO 3KCIEPUMEHTAILHEIM paboTaM Tne
onpezeneHbl P-T-X ycioBus BO3HHKHOBEHHS IUIaBICHHS B CHCTeMe KapGoHaT-Boaa (B paboTe
CHeNIaHbl IIONBITKA OOCYKICHUS BapHaHTa C IUIABJIEHMEM) - BBINVIIAUT HENOCTATOYHBIM IS
YBEPEHHOTO  JOCTHXKCHHMS IOCTaBJICHHOH Iend (YCTAaHOBIICHHE IPUPOABI CHIMKATHO-
KapOoHatHex mopox). Mnm, mo kpaiineif Mepe, weiab GymeT NOCTMTHYTa, HO B IpyOoM H
0000IIEHHOM BHIE C YIyCKaHHEM HEKOTOpbIX ocoOeHHocTel. IIpH 3TOM, KOJMYECTBO
HCCIICIOBAHHBIX IPUPOJHBIX OOBEKTOB U MHHEPAIOro-reOXMMHYECKMX MCCIECIOBAHUM Ui
JOCTHXXEHHS 3aBJIICHHOM LIEH BBIMISIUT HA000POT, H30BLITOUYHBIM.

Kannunarckas muccepranus sBISeTCS KBATA(HMKAIMOHHON paboOTOif, B TOM KIKOYE
XOYETCS OTMETHTH BBICOKOE KauyeCTBO M KOJMYECTBO OINYONMKOBAaHHBIX aBTOPOM paGoT H
BBIBOJIbI, KOTOpPBIE CAETAHBl C MX NMOMOINBIO. BCE 3TO He BBHI3BIBAIOT COMHEHHMH HH B CaMHX
pabotax, HM B KBaIMQHKAMH aBTOpa. ABTOp IPOAEMOHCTPHPOBAI YMEHHE peIIaTh
TNIOCTaBIICHHBIC 3aJauyd Ha COBPEMEHHOM HAayYHOM YpPOBHE. BeposiTHO, 3anexnapupoBaHHas
aBTOPOM IIEJIb — NPOCTO (H3MYECKH HE INOCTHXXMMA 3a CPOK, OTIYCKAeMBIi HA HANMHCAHHE
nofx00HOH paboTHI H TOBOPs O CHIIBHBIX HeloYeTax paboThl, s MPEKPacHO MOHMMAO, YTO eCIH
OTH IIe[0"IeTLI YCTPAIIATL, TO Olld BLIPACTCT B JBA-TPH pa3a U Ha €& peamu3alyo MoHasobu1es
copasMepHO Oonbllle BpeMeHH. BeposATHO, mepex TeM Kak CTaBHTH 3ajaud, CTOMJIO 0Oojee
aKKypaTHO IpopaboTaTh AW3alH HCCIENOBAHUS M 3aIeKIapHPOBaHHBIE IIENH, YTOOH Golee
IUIaBHO OOOHTH MOMEHTBI KOTOPHIMHU HE XBATHT BPEMEHH 3aHATHCA.

Ecnu aBTOp NPONOIDKAT MCCIENOBAaHMA IO JAaHHOW TeMe, TO s DPEKOMEHAYIO €My
NPUCITYLIATHCS. K 3aMEYaHUAM JaHHBIM B 3TOM OT3bIBe. [IpopaboTKa 03Byd4EHHBIX 3aMedyaHHMil



MOXKET 3HAYMTEJIBHO YIy4YUINTh MOHUMAHUE IeHe3uca JAHHOrO (WM MOJOOHOr0) MPUPOIHOrO
o0BeKTa B OyayIieMm.

IlpencraBnennas nauccepranys IOJHOCTBIO COOTBETCTBYET TpeOOBaHHAM IOpsIKa
NpHCYXIeHHs ydeHBIX creneHed a B.C. CTaTuBKO 3acily)KUBaeT NMPUCYKICHHUS YUCHOH CTEIECHH
KaHAHJaTa I€0JIOTO-MHHEPAIIOTHYECKUX HAayK mo crnemuanbHoctd "1.6.4 — Munepanorus,
KpucTaorpadus. I 'eoXumus, reoxXuMu4eckue METO Il IIOUCKA MOJIE3HBIX HCKOMaeMBIX."

ITony4ennsle BrnagucnaBom CepreeBuueM NaHHBIE IIOMOTYT B IIOHHMAaHWH TeHE3HcCa
1opoJ 06pa30BaBIIMXCSA B CXOXKHX F€OJIOTHYECKUX YCIOBHSX.
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