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FEO®U3NYECKASA PEAJTIBHOCTS I10 JIAHHBIM
DJIEKTPOMATHUTHOI'O 30H/IMPOBAHUSA Y MOJAEIH
IUTACTOB C NOJABMKHOMN HE®TBHIO Y BOJIOU

IO.H. Antonos®*, J1.B. Cmetanuna*®, U.B. Muxaiios***
(MHIT um. A.A. Tpodumyxa CO PAH®, HITTI TA «Jlyus**, HY***)

Pacusenenne TeppureHHOro paspesa Ha IHHUCTBIE M NECYAHbIE MIACTSI 110 KAPOTAXHOM
kpuBoit [C umpoko uenoassyercs s npomuiciosoit readmsmke. [TpH 3TOM THTONOTHS M KIACC
KO/JICKTOPA B TEPPHICHHBIX OTA0KEHHAX PACTIOIHAIOTCH 110 OTHOCHTEIBLHOMY napameTpy allC
[10, 13]. Oanako xapakTep HACKIEHHS KOMIEKTOPA ¢ OleHKOoM aoaeit nedT (raza) u poas
OCHOBAH Ha M3MEPEHHAX (PAKTHYECKOTO YACIBHOTO CONPOTHRICHHA IIACTA, HE HCKAKEHHOTO
napaMeTpaMM 30Hbl NPOHHKHOBEH WS,

Hamu paccMoTpeHbl KOUIEKTOPbI, B KOTOPBIX (hopMHUPYETCs JOKATbHas 061acTh ruac-
TOBOW BOJIBI C HU3KOH BETHMHHOR YIETLHOTO CONPOTHBACHHSA B 30HE MPOHHKHOBEHHA 32
(hporTom BrITecHeHoi HedTi. DTy 061aCTE IOHBI NPOHWKHOBEHHS HAIBIBAIOT OKARMANIO-
il 30HOH, WIn okadmasiouel koasiesoit 3onoi (OK3). IMpu stom pannansuslii npodmis
BEAHYHH CONMPOTHBACHHHA B I1ACTE XAPAKTEPHIYETCH MOCACAOBATENBHOCTLIO: «BbICOKOE» —
«HHIKOE» — «BhICOKOE». DnekTpopusnyeckue napametpsl OK3 u ee Henpeackasyemoe pa-
AHANBHOE PACTIONOXEHWE HBIAIOTCA NMPENATCTBUEM JUIS H3MEPEHHIT HEHIMEHCHHBIX CBONCTB
KOJICKTOpA.

ITpuBeaeHsl NpUMEpPs! IHATPAMM BHICOKOYACTOTHOTO HHAYKIHOHHOIO KAPOTAXHOIO
nionapamerputiieckoro sonauposanud (BUKH3) s corokynuoern ¢ nannsivn IC n panmo-
Merpun ¢ npuinakamy OK3, noaydeHHsiX B BEPTHKLIBHBIX H FTOPH3OHTAIBHBIX CKBAXHHAX.
Hunamuka napametpos OK3 nokasana na pasHOBpeMEHHBIX AHArPAMMAX 30HIMPOBAHNS.
IByMepHBIM MOACAHPOBAHHEM YTOMHEHBI 3AeKTPOgHINIECKHE NapaMeTPhl OAHOMEPHOTO
smoneauporanu. Onpenenenme napamerpos OK3 cea3zano ¢ nepecnekTHBoil onpeaeneHns
obuieit u AMHAMHYECKO# HACKILIEHHOCTH NMPOAYKTHBHBIX KOJUICKTOPOB.

IMpouukHosenue Byporoil XMAKOCTH B NPOHHUAEMBIH NAACT NPOABAAETCH KaK 110-
INTUBHBLIMH, TAK M HEeraTHBHLIMKM npuanakamu [7, 8, 9, 12]. HeratusHoCT: NpOSBAACTCSH B
HCKAMEHWH HIMEPCHWH ACHCTEHTEILHOTO VASIBHOTO CONMPOTHRICHHS MAacTa-KoajaeKTopa.
[MTO3IMTHBHOCTE OMEBIIHA, MOCKOALKY JOHA NPOHHKHOBCHHA CBHACTCALCTBYET O HANHYHH
nopucto-nponnuaecmoit nopoast. IMpakTuka namepennit metonom BUKHKW3 nokaszana, uro
suiTecHerne HedTi 1 Boabl huasTpaTom BypoBoro pacrTsopa NPUBOAMT K (OPMHUPOBAHKIO
0OK3 |1, 2, 3]. Avomansunste caoficTea OK3 B komekTopax NpeicTarngioT npakTHaeckit uH-
TEPEC, NOCKOILKY OHM CBA3AHBI C BuITECHCHHEM noasuxHoit Hedpri, TexHonorus Ha ocHose
BHMKHW3 orkpuiBaeT HOBbIE BOIMOKHOCTH HCMIOABLIOBAHHA INEKTPOIHIHYECKHX NnapaMeTpos
OK3 npu pemrennn 3a1ad npoMuiciosoit reopusnkn.

Meenenosanng 0 BIMAHKHK NPOHKKHOBEHUS QIUIBTPATA HA METOAB KapoTaxa choKycH-
posanauce 8 1950-x rogax, Koria TEXHONONHA KAPOTAXA IBOMIOLUHOHHPOBAA, NONOIHHBUIKCH
HOBBIMH CIOCOGAMM HIMEPEHHS VICIBHOIO CONPOTHBIACHHA Nopod. B cOBOKYNTHOCTH HOBBIC
MOAXOAB MOIBOAWIN NPEOIONETh HCKAXAIOMIHA (hakTOp, CBATHHLIH C 30HOI NPOHHKHOBEHHA
dmsTpaTa myrem coatanmst (hOKYCHPYIOIHX HHAYKIIHOHHLIX 301108, BMecTe ¢ Tem npobaema
OUCHKH HACKILLICHUS MJIACTOR MANOH TONIIWHBE BCE CLILE BbI3LIBACT 3ATPYAHCHMA JUIS METOA0B
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anexrpoMeTpii. Peliesne ecrecTseHHBIM 00Pa3OM OCIOKHACTCA JUIS HHAYKIHOHHBIX METO-
0B ACKTPOMETPHM TTPH BO3HHKHOBEHHH OK3. deicTBHTENBHO, ECITH 30HA npumxnomunn
MOBLIIACT CONPOTHRACHNE KOUIEKTOPA, TO CYLIECTBYIOT NMPEANOCHIIKH NOAYHCHHST HEHCKE -
KeHHBIX AAHHBIX, TOTYIeHHBIX HHAYKIMOHHBIMK (hoKyCHpYIomMH 3oHaamu. OxHako npu
HOHHKOLLIEM TIPOHHKHOBEHHH BUXPEBBIC TOKH KOHIIEHTPHPYIOTCSH B 30HE MPOHWKHOBSHUS
W B MEHBICH Mepe — B HEH3MeHEHHOM niacte. B Takux yCIOBHAX A0CTOBEPHOCTH JIAHHBIX
o nracte yxviauaeres, Tor ke uckaxkaowmii addext sosuukaet npu hopmuposannn OK3,
KOPAa MOCACAOBATEALHOCTL PACTIPEAe/ICHUSI CONPOTHBIEHWIH NPEACTARNACTCH CXEMOI «Bbl-
COKDE® — « HHIKOE» — «BLICOKOE» 10 HanpamiecHnio ot ckpaxuusl b nuact. Chopmuposantas
OKAHMIMIONIAS 30HA CTAHOBUTCA KOHUEHTPATOPOM BHXPERLIX TOKOR, JATPYIOHAR HCCHEIOBAHME
HedhTeHOCHOI YaACTH KoleKTopa.

Meroanueckan ocnosa. Peayanrars ananusa auarpamm BUKH 3 B paspesax teppuren-
HBIX OTAOKEHWIT Ha MecTopoxaermax 3ananHoit Cubupwu nokasanu Soasioe pasHoodbpasue
npusnakos OK3. Masectibiv sipnsercs 1o, uro OK3 Bo3HnKaeT B KOJUICKTOPAX C MOABMAKHON
He)ThIO M BOLOIT, MOCACAOBATEILHOE BLITECHEHWE KOTOPLIX MPHBOAKT K obpasosannio OK3
[12, 17]. Mamenenue anekTpothu3anuecknx napaMerpos 3046l NpoHuKHOBeHHs, Brutiovas OK3,
BO MHOPOM 3ABHCUT OT [IMHAMMYECKHX Npoleccos OYpEeHUA, TUTONOTHYECKOH HeoIHOPOI-
HOCTH MPOCAOER KOMIEKTOPAa U CTPYKTYPHLIX ocoBenHocTelt komnekropos |11, 12]. Unknw
OCAJIKOR € PATHIHONH NMPOHMILAEMOCTHIO 110 TOAUIHHE (HANPUMER, NMECHAHWK, NEPeXOaIin i
B AJICBPONIMT) MOTYT UMETE PARNTUYHBIC ANeKTPOHU3MISCKHE TTapaMeTphl OKAHMISIONIMX 30H,
Yuacten ¢ OK3 B npocnoax ¢ pazinyHOE NPOHWIIACMOCTRIO PACTIONATAIOTCS HA PA3HBIX yaNe-
HMAX OT CKBAXKHHBL. Takum ﬂﬁI}HEGM, NMPOAVETHBHAH TOJIa MAacTa-KoANCKTopa, COCTOAUICTD
M3 n-10 KOAHYECTRa NMpocioch Pﬂl-'TH'-IHDﬁ TONMMWHB M HEOAHOPOOHOCTH d}I{J'EbT'pﬂL[HDHHblK
CBOWCTB, OKA3BLIBAETCS B PA3HONH CTENCHN MIMEHEHHON ICHCTBUEM NPOHUKAIOLIETO Yepe3 HUX
chunsTpata. MuTepsan npocios ¢ NOBLIIEHHOI TIPOHUIAEMOCTHIO TPOMBIBAETCS HA BOIBLIYIO
rayouny, GopMupys okaiiMasiouLylo 3ony Ha Gojee yIUIeHHOM HHTEPBAIE OT CKBAAKMHBI,
Takoit npouecc NPONEXOANT B NMECHANMKE C AYYITHMH (DWIBTPALIMOHHBIMM CBOlicTBaMK. B
MPOCAOE ANeBPOIHTOROTO cocTapa napametpsl OK3 uamensiores B DosnbLIeii cTeneHn Kak rno
CONMPOTHRICHHWIO, TAK W MO TOJILIHHE. C}IEJIGBHT{:J]'E:HU, NMIACTLI-KOJIEKTODL! C A-MH LTHEIAMH
OCAIKOHAKOMASHHS CO3MAI0T MOJIEALHOE pasHoobpasne. EcrecTseHHBIi NyTh HHTEPIPETALIHH
TAKWX CPe/l I0JIKEH ONMPATESA Ha Mojle/ibHYI0 Basy, KoTopas YMUThIBAET ABYMEPHOE pacnpe-
Nesenne anekTpodmsnueckux napamerpos [ 15, 16], smouasn OK3.

[Tpu BrTecHennu nedTH 1 NuIACTOBON BOAKI cnabocosieHbIM (DUIBTPATOM TTOCEI0BA-
TENBHOCTE CoOnpoaTH BJIGHH #BBLICOKOE?, «HH3K0EC» W ONATEL «BLICOKOE HACTD MPpoOABAACTCA HA
MecTopoxaeHuax 3anamnoit Cubupu.

CxBaxunHblif nHCTpyMeHTapHii Ha ociose BUKH 3, KoTopblil BXOAMT B KOMIUICKCHBIE
MOAMDHKALIMH PAITMYHBIX ATNAPATYPHBIX petienuii |, obanas BHICOKOI NPOCTPaHCTBEHHOI
PaspetIaloneii CnocobHOCTLIO H MYBCTBUTENLHOCTBIO K JMEKTPONPOBOAHOCTH, JACT npamoe
yKasanue Ha naanyue QK3.

O nocrosncree OK3. Ha coxpantiocts Bo spemenn OK3 moryT snisits mnddyznonssie,
FPABMTALIMOHHBIC U TexHOTeHHble (pakTopsl. [Tocnennue, Hapsay ¢ bypennem, Hanbosee
OUIYTHMBI TP M3MEHEHWH HATIPABJICHUSA TOPUIHEBOIO AaBieHHa BYPOBONO MHCTPYMEHTA B
MEPHOIET €ro MOILeMa M CITyCKa, Hapsay ¢ (hHIbTPAIIMOHHBIMM TIPOLIECCaM¥ TIPH BYPEHMI.
Huthdhyanonneie npouecch Mexny PACTBOPAMM Pa3IMYHON MUHEPANTH3ALNK NPOTEKAIOT

B HTITTTA «J1¥Ys coamannl u WNpoko NPIMEHAIOTCA B MPaKTHES HerenpoMbICToBoil reodiHINKN Kosn-
AGKCLL, 1 ROTOpLIe AXOANT 30HA0KIA cucTema BUK M 3. Bro — BAMKS3 ans KapoTaxa ¢ noMouisio Gypossix TpyG (an-
TOHOMALEE BApHanT perucTpalinn aannwx); BUKITB — ans wasepenns ceoitcta paspesa B npouccee GypeHs cKsi-
KHHLL B nocienice npems n npaktiky nHeaper komrneke CKJT, srmiouaionmil, HAPAIY ¢ perueTpatieit AaHmnx
BK3, PK npana npyrux napam CTPOR O PA3RCIC, HIMEPEHI LRYX ASCHTKON XAPAKTCPHUCTHE INCKTPOMATHUTHOTO TTOAN
B HIOTADAMCTPUICCKOM BAPHANTE JOHIANPOBRAHM,
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OHICTPO B TOHKHMX KANHUIAPAX NOPOIBL, Y4TO BO MHO-
rom onpejensier duicTpoe cMenBanne uALTPaTa ¢
MIACTOBONH BOAOH Ha nepeaHeM GpoHTe 30HL npo-
HHKHOBEHHA. ITH NMPOLIECCH, B COBOKYITHOCTH C Ha-
JIHYTHEM NMOABHAHOH H PBINIOCBAIAHHON IUIACToOBOM
Bozsl, hopmupyior OK3. duddysna woros w3 OK3
BO BMCLUAIOUIME €€ YACTH IIACTA MOXKET HE NPHHM-
MATHCH BO BHHMaHHE, NOCKOILKY OHa 3aHHMaeT Ha
NOPAIKH DOIBLIC BPEMEHM, YeM MHAPOIHHAMHISCKHE
npoueccsl. [papuTaumonHoe pasaenenue uionion
B TLTacTE TakKxe Tpfﬁ}'ET FHAMHTENIBHOIO BPEMEHH.
MHDI'UKpﬂTHHMH MOBTOPHBEIMH HIMEPECHHAMHM Koul-
JACKTOPOBR U3 NMPHIOHTANBHBIX CKBAXKHH METOO0M
BUKH3 noarsepaieHo AIHTEABHOE CYIIECTBOBAHME
OK3 n poamoxHoe HIMEHEHHE ee TeKTpodMInYec-
KHMX napamerpos,

l'eoaaexTpuaeckne moaean cpeast. Ha puc. | nokasano pacnpenenesme quiiomaHoro Ha-
CLIIUEHHA KOMICKTOPA, KOTOPOE MOXHO NPEACTABHTE TPEMA XapaKTepHuIMK 061aCTAMMH B
PAIHANBHOM HANPABICHHH OT CKBAXHHLL [lepran obnacTs BKIIIOYAET 30HY NPOHMKHOBEHHA
C MPECHLIM PUALTPATOM M € OCTATOYHON HedThI0 M BOOI (caesa). Bropas ofnacts conep-
AHT OKANMASIOLLYIO KOJBLEBYIO 30HY € IUIACTOBOMH BOAOH W oCTATOMHON HedThIO (B LeHTpe ).
Tperss 06AACTL CONEPAMT HEHIMEHEHHBIH cocTas ruacToBkix duilonaos (cnpasa). Ha atom
AKC PHCYHKE NMPHBEICHA THNHYHAS KPHBaA VICALHOTO CONPOTHRICHUSA,, OTPAXAIOLIAA MPHBE-

ACHHYK MOJACABHYIO CXEMY,

Ha puc.2 npuseacHsl onHomepHas (2a) w asymepuas (20) mo-
AEH Cpedbl, AIEKBaTHO oTpaxaume Harnane OK3, B oanomepuoit
MOJIENH NJIACT-KOUIEKTOP COAEPXMT NOABMAHLE NaactToske duo-
ikl (HedTh W BOAY), BETECHEHHBIE PHALTPATOM DYPOBOTO PACTHO-
pa. Moaeas uenoisaveTcs s uuTepnperatus aandsx BUKH3 ua

PaccToAume OT CRBAMHHLI, M |
Pue. I. Pacnpederenue gharoudos npu
dropmuposanun okaEMIRIOWER KolbUeaoi
sons, Himpuxosas aunus ompaxcaen
HAMEHENUE VOETBHOMN CONPOMUEIENUN
{eBMCOKOPs — aHUINOEs — «@WCOK0E= ) N0
NORPEEFEeNI Om CKEaCuns K niacmy

il

Puc. 26. Jaymepran modeas
MEPPUSENNOL0 paipeia,
BCK P IO S PR AT BRONE
cxaamcunon, Mecvwansii niacm

e . e ——

paideren ypoares BHK. Had

BHK ko.Lexmop npedcmasen
somoi npokuknoaenus ¢ OK3
bW INEHE NN LW FLIOCON O

KOLIEK IO Repepum Siaami

weghmbeo i sodoi. Ceepxy meacm-

pa3pe3a BEPTHKAIbHBIX M TOPH30H-
TabHBIX CKBaxXuH |3, 4, 5]. Oanako
B paspese IIacTos Matoi TONIIMHBI
HEOOX0AHM YHET WIMAHHA BMEIlA-
WiMX nopoa. B stom cayyae yuer
BEJIANA BMEULAKOWMX TTOPOA pelua-
CTCH ¢ MOMOLLBIO ABYMCPHOIO MO-
ACAMPOBAHMSA INCKTPOPHINYCCKHX
napamerpos |15, 16|, nokazanHsIx
Ha puc. 20,

Puc. 2a. Odwomepran
Modeas scKagcung ~
T NPORUKHOBERIR
— OKQUMANNHAR
KOIbHORan W0ha —
agcme

MoaenbHas cpeaa na puc.2a spaseica Galosoil s
OUCHKH PEIVALTATOBR J0HAMpOBaHKA meTodom BUKH 3.
BumecTe ¢ TeM HEOTHOIHAYHOCTE BOCCTAHOWICHNS MapaMeT-
pos OK3 (nsTh H3IMEPACMBIX XapaKTEPHCTHK W NATH HEW3-
BECTHBIX NAPAMETPOB MOAEANH) TpebyeT AONONHUTEALHOMN
urdopmati. OaHa H3 HHX — YBEPEHHOCTb B HCKIIONCHHH
HCKAKEHHN OT JCKTPUYECKHX CHOHCTB NOPOdLI, BMELIAKD-
e it mecaeayembtit iact. Bropas — BO3MOXHOCTb NOAYMHTH
TOMHBIC IHAYCHUA YALABHOTO CONPOTHRICHHA KOLICKTOpa
no AaHHBIM 30HaupoBanuA. B 3ToMm cavuae pewenne cra-
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HOBHTCH BoJice KOPPEKTHLIM MPH HCNONB30BAHUH ABYMEPHOTO MO/IC/IHPOBAHMA. Hocro-
BEPHOCTE KOHTPOJMPYETCH CONOCTABICHHEM CHHTCTHUYCCKHX 1 (hakTHUYCCKHX AHATPAMM J10
WX COBIMUICHHSN, MTO JaeT OCHOBAHHE CYHTATHL MOJACBHBIC NMAPAMETPLI COOTBCTCTBYIOUIHMH

HHTEPIPETHPYEMOMY TLTACTY.

Beprukaasusie cksamuns ¢ OK3

Cksamuna No 14, B kauecrse npumepa, Ha puc. 3 npuseneHbl hparMeHTE KapoTaxa
vetonamu wiekrpomerpun (MC u BUKHW3) u ectectBeHHoi pannoakTusHoctTh (I'K), nony-
yeHHble B TeppureHHom paspese actos AC, | @enopoBeKoro MecTopokiaeHns 3anaaHoil
Cubupn.

Ha muurepsane paspesa 1974-2000 m, 3a MCKIIIOYEHHEM TIHHUCTOrO npociod 1.8 M
(1980.7-1982.5 m), NPONCXOANT VBEIHYCHHE KAXVILETOCH COMPOTHRISHHA CHHU3Y BBEPX MO
pazpesy. 10 00BLACHACTCH YMEHBIUEHHEM COAEPAAHMA MIACTOBOI BOJIBI M yBEIHYEHHEM
10N HedTH B KOIIEKTOPE.

Kpupaa [NC B gepxseit yact uatepsana (1974-1981 M) cmemaeTes K THHHK FIHH oT =70
MB 10 -40 mB. 970 cCBHAETEALCTBYET O POCTE IIIHHMU3ALIMM IUIACTA U CHMIKEHHUM KaXVIIErocs
COMPOTHRICHMS, COITACHO NaHHBIM MOIE/IbHOTO pazpesa. Ha unrepsane ryGun 1982-2000 m
kpusas [1C cranoruTcs B bonsiueil Mepe CTabMILHOMN 10 YPOBHIO M3MEPSEMOTo NOTeHLHANa
C OTKJIOHEHMEM, He nmpeBbliuaoem 12%.
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Puc.3. Kapomaxcuwee duacpamms: BHKH3 na unmepeane nepexoduot 3oHb
naacma ¢ OK3. B npasoit wacmu pucynka npuseden modeasusiii peavasmam
pelweRus oopamuoii 3adawu ¢ yuemos deyMepROCMU pacnpedetenun
aexmpoihusunecux napamempos. Ha mpexe modeismsix napaMempos oa1gcmu
sodonackidenus ¢ nuskumu YIC nokazans cunum ysemom. Cxeawcuna No 14
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B nurepsane paspesa 1976.5-1980.7 m wabmonaercs MUHHMYM NOKA3AHKMI N0 KPHBOI
3onaa 0.7 M OTHOCHTEALHO KPUBOH camoro KopoTkoro (0.5 M) 30H1a # 301108 Goabueii
AMHBL DTO YKAILIBAET HA HAYAILHYIO CTAIHIO opmuposanns OK3 ¢ nporoikeHHeM 10
oTMETKH 1986 M. TTo mepe yvrayGaenns ckBaxmim YBEAWYHBAETCH COAEPAIHNE TUIACTOBOMN
BO/L. MHBEPCHOHHBLIA MuHHMYM Kaxyiunxes YIC eMmemaeres B JOHY YYBCTBHTECABHOCTH
Jonaa uinHo# 1.0 M. OTmedeHHbIe MIMEHEHWS HaxoaTea B uHTepBaie 1986-1994 .

Hausmas ¢ nuxera 1994 v, MHBEPCHOHHBIR MUHIMYM Kaxyimxcs YIC nosmasercs Ha
awarpamme 3oH1a 1.4 M.

Huxke ormerkn ¢ rybunoit nukera 1996.9 M unsepeus AHATPAMM NPCKPALIACTCH, YTO
OOLACHACTCH OTCYTCTBHEM NoABHAHONR HedTn. B nutepsane raybun 1996.9-2001 M koniek-
TOP COACPAMT TONBKO MOABHAHYIO IAACTORYIO BOLY, BHITECHEHHE KOTOPO Braybs niacra
NPHBOANT K NOBLILLCHHIO KaXYIHXCA ¥ IC B OKPeCcTHOCTH CKBAKHHEI,

B npasoi wact puc.3 npubeacH reoanekTprtcckmit paspes. [Lis ero nosyueHns cCHadaa
DbLIA NOJYYEHA MOAETHL CPEIbI TIO QAHOMEPHONH HHBEPCHHM NPAKTHUECKHX aMarpaMm. Jatem
ITA MEPBEHYHAA MOICTL DbLIA YTOUHEHA ¢ NOMOLILIO ABYMCPHON MHBEPCHM, YUHTHIBAIOWLE i
B BMelaomnx cnoes. Mutepecen wutepsan 1974-1976.5 m, rae anarpasmvs BUKM 3
OTMEYAIOT PA3pes NOHHACHHEM CONPOTHRICHNA naacTa He3 npusHakos OK3. Mo asymeproit
HHBEPCHK NOTPEDOBANOCH BBECTH OKAHMIRIOUIYIO 30HY, KOTOPas NO3BOIAKWIAA BOCCTAHOBHTD
CXOACTHO CHHTETHHECKON K npakTHieckol anarpamm. [puunHa 31010 0OBICHACTCS TEM, 4TO
skcTpemym OK3 pacnosoxen B o6aacT necaeaoBaHus KopoTkoro souaa — 0.5 m, okycu-
PYIOLINE CBOHCTEA KOTOPOTO HCKITIOYHIH «BEICOKOE» CONPOTHRICHHE 30HbLI TPOHHKHOBEHHS,

MK, mipiv ) BUKM3, k. Y3C (Om-m) VIC, Oni-nt
3 LY 618 25 37 6 114 312 00 TN
nc, mB . BUKM3, pasn. a3 (rpagycei) . PaccTomume o1 ocu cxB.. M
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Puc. 4. Kapomaxcrwse duazpavmes BHKH 3 na unmepaaae nepexodwou wons naacma ¢ OK3 u pesyasmam
davareproi unaepcuu. Ha mpese sodeisnux napasempos oliaemi fo0ONGCRIERUR ¢ nuaKuwsm ¥ X
poxarans cunum yeemos. Coaaecuna NG 98
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Cxnana No 98. PaceMOTPIM €1iie O TIPHMED 30HAMPOBaHHs H3 BEPTHKAILHON CKBa-
s, Ha puc. 4 npisesienss dhparment kapotaxa meronamu 'K, TIC n BUKM3. dparment
FEOOMHIECKOTO PA3Pesa NPSICTARICH MONUMUKTOBBIM MECHAHHKOM C TICPEXOAHOI 3010 Hal
yposrem BHK. MuTepnai KOAIEKTOPA PACHIEHEH HEMPOHHLACMBIM BKIIOYEHHUEM C BLICOKHM
VICALHEIM CONMPOTHBACHUCM M HH3IKHM JHAYMCHHCM CCTeCTBEHHOI PAAHOAKTHBEHOCTH,

[poayKTHBHLIE MIACT HAXOAUTCH B HHTEPBAIC rayoun 20832104 m. IMpu atom BHK
paxomuTes Ha otaerke 2102 M 1o TpaeKTopuH CKBaxK b (abcomoTHas rybuna 1822 m). Kpu-
past TIC orpakaet HHTEPBa MIACTA OTPHLUATENLHBIMM aMrnTyaaMu ot —77 1o —83 MB. Oro
ONpPEACAsET AOCTATONHO BLICOKHE KAUECTRA NecYanoro Kojuiektopa. flokasanns anarpamMmme
'K 5 cpesres paniibt 4 Mk P/ ¢ konebanusamu, He npesbimaloummm 1.25 MxP/y.

B okonokposensHoit vactu (2083—-2086 M) oTHeTAMBO NPOCMATPUBACTCH NPOHHKHO-
peHite (hUALTPATA, MOHWKAIOUIESTO CONPOTHRISHHE NIacTa, TOT HHTEPBAI COOTBETCTBYET
rA30ROMY HACKIICHHIO KOMLICKTOPR.

Pacemorpum uatepsan 2086—2097 M. 3ech AHarpaMMsl CPEIHETO M ABYX JUTMHHBIX 30H-
JIOB PACTIONATAIOTCH TApALIC/ALHO Ha Doakiei YacTi nHTepsana iacta, PUKCHpya u3MeHe-
HHA KOKYIMXCS CONPOTHRAEHII B 30He ux nceneaopanms. Kaxyuieecs YIC no nokazaunss
ITUX J0HI0B HMEET MAKCHMAIbHOE 3naduerne na orMetke 2086 M, MOHOTOHHO YMCHBLILIASICH K
NOJCIIBE HHTEPBLIA 32 CHET YBEIHYCHMS CONCPRAHMA MJIACTOBOH BOJIKL.

Ha snreppane 2086—2092.3 M npociaexusaercs HHBEPCHOHHBIH MHHHMYM MMOKa3aHMil
sonna 0.7 M oTHocHTenbHO ocTankibix 3oma08 BUKHM 3, uro orpaxaer nannune OK3 p 0b-
JACTH €M HCCACIOBaAHHH.

Haunnan ¢ ormerkn 20923 M, MunmMansisie nokazanus nadmonanores no songam 1.0
u 1.4 M. Do npsMo ykassisaer Ha npoasmkenne OK3 p Gonee ynanennele yHacTKH 1J1aCTa 1o
CPABHEHMIO € BhlIEAEXKAUEH ToNIEH,

Hecmorps na nanuume naorioro semiovenns (2098—2099.3 M), unsepens auarpamMm
sonaon 1.0 n 1.4 M nponomikaer npocaexuBarses BroTh 1o yposus BHK (2102 m).

OrnensHblil HHTEPEC NPEACTABISIET BEPXHHI uiTepsat raybun (2083—2086 m), xapak-
TEPU3YIONHACH TOHWAKAIOUIMM NPOHUKHOBEHHEM, De3 npuaHakos npossaerns OK3., 3necs,
Kak u B ckpaxune No 14, npu asymepHoii vusepcun B Mojiens Obuta BBEACHA OKaMIAI0-
tas sona. Mockonsky ona vaxonuTes B o61acTi HecieloBaH s KopoTkoro souaa BUKKU3
(0.5 m), obnanaoniero hokycHpoOBKOIl 1 HCKITIOMHBIIETO «BLICOKOOMHYIO» 30HY NPOHHKHO-
BEHHH, TO HA KAPOTAKHEIX nHarpaMmax SRKGHGMEI}HG Hﬂﬁﬂlﬂﬂﬂ[}TGﬂ HMCHHO TTOHKHAAIDLLICE
NpoHuKHOBeHHE (hUAkTPaTa.

lopmsonTansisie ckpaxuns ¢ OK3

CAOMCTOCT KOMIEKTOPOB M HAKIOH WX TPATIHIL OTHOCHTENBHO CKBAXKHHEI 1 OCH 30HI0B
RAMAIOT Ha hopMy (KOHTYPBI) OKaEMISIONICH 30HB B OKPECTHOCTH FTOPHIOHTANLHON CKBAKH-
Hil. BeposTio, 4To «Kosbiesyios 301y TPYIHO NPEICTABUTE B MUIACTE C NPOCAOSIMH Pa3Hoii
MPOHUIEACMOCTH, MOCKONLKY B KAXIIOM NPOCAOE OKANMISIONIAN 30HA MOXKET HAXOAMTHLCS Ha
PAIHOM yaaneHnn oT ckeaxinbt [12], Takue pazpess! npescTanisiores TpeXMEpPHBIMH H3Me-
HEHUAMI ek Tpotimanueckux napamerpos [14]. MapecTHbl HCCACAOBAHMS NO HATHETAHMIO
HOI, MEHEHHLIX PAAHOAKTHEHBIMH H30TONAMH, NOATBEPAHBIIHE KPYTOBYIO HCONAHOPOIHOCT
MPOHUIACMOCTH NO TpocTHpaniio 3anexu [6]. Takum obpazoM, anpHopH MOKHO NONATATE,
UTO OKAT MJHIOULIAN 30HA B OKPECTHOCTH FOpHACHTANLHOTO CTHONA CKBAMMHLI ﬁ}'ﬂCT HMETh
CloxHoe pacnpeneietne ee aekTpohuaniecknx coiicTs, Yuer atoro dakra noka ocraercs
34 npcachaMy HaTux HCCACMOBAH M.

Tem e menee, npakrika namepernii Pa3pesa ropU3OHTANLHBIX CKBAXWH Ha OCHOBE TEX-
Honorun BUKH3 nosnosawaa sessnars see xapaktepnsie npusnaxn OK3. Creosarentio,
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NPEACTARAACTCA HENECO0DPAIHBIM MOKAIATH MX B PAIPEIAN HAKIOHHO HANPARIEHHBIX CKBAXWH
C TOPHIOHTATLHBIM 3aBEPILICHHEM,

Crsaxuna No 61. Ha puc.5 npusenens namine BUKH 3, NOJYYCHHBIC B Pa3pese TeppH-
FEHHBIX OTAIOKEHHH Hedrerasonsix Miactos AC, | Boctouro-Moxosoil ruiomas Meaoposc-
KOTO MecTopoxacHiA. HHTepsan necieaoBaHmil NpeacTanicH YeThipbMs MPOMEKYTOMHBIMH
KAPOTAXAMM NIPH MOITANHOM HAPALMBAHMK LTHHLI CTBOAA CKBakunsl, Januwil dparment
AHATPAMM OFPAHMYEH Ha OTMETKE LAyOHHBI, KOr1a Obut 3aBepiucH nepsiiii 3ran Gypenms - 17.11
(nepabii TPeK). Kak BHAHO No AataMm uiMepeHnil, MPHBCICHHBIX B «IHANKaXs TPEKOB, NOCie-
AOBATEALHOCTE NPOBEACHHA KAPOTAKEH NPEpLIBANACH DyPeHHEM He DOJIee YeM Ha [IBOE CYTOK.

Ha puc.5 crpeskamu nokazans Mecta CHSTHS OTCUETOR ¢ aMarpaMy 3omtos BUKHU3 wm
NOCTPOCHHSA KPHBLIX JOHIHPOBAHHA. TPackTOPHA CKBAKMHBI HA ITOM HHTEPBLIC BAPLHPYET
no rayomue e Gonee yem Ha 0.5 M.

Haunnas ¢ raybuns 2055 M, TpackTopusi CKBAXHHBI BOULTA B ILIACTHI AC, .. lanee,
CKBAXHHOM DBUIH NepeceyeHsl cleMeHTHpoBanHBie npocaon (2100-2150 M) u necuanmcTie
ranubl (2230-2300 m).

Havansmas wacre uHtepsana cksaxuusl 3a 17.11 npobypena 10 ormerkn 2220 m ¢
NEPeCeeHHEM IPaHMLL N0 HANPARICHHIO BOCCTAHMS NPOHHUAEMOro npocios. Mexay or-

BMEHI (17.11) BHEMI (19.11) BHKMI Z1.11) BHEM3 (23.11)
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Puc. 5. Opacuenms semuipex npovexcymonnsx xapomaxcei BHKH 3, noayswennsie npu noamanson
fivpenuu sopurosmaishoi cka. 6 1. Huxenss panuna aisvexux 2iun — wa omsemse 1970 m. Memodas 11C
omuemaeo asdetens mracmn AC,  (nodowsa — 2000 s) u nvacm AC, | (nawunas ¢ ommemxu 2040 m)
Lgem duacpass BHKH 3, xax wa puc. Tu 4
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Puc. 5.1 — 5.3, Paanoapesmennsie Kpuasie 3oR0upoganus din mpex nuxemos 2000un 1o mpaexmopuu
craaxcutn No 61

smerkaMu 2230-2300 M BhIAENEHA MECHAHUCTAR TTHHA, HAA KOTOPOH 3a/1eXb B MEHBIIEH
mepe HedreHocHas (10 oTMeTKM 2230 M) NO CPABHEHMIO € 3ANCKBIO HHAE FIHH (C OTMETKH
2300 m). 1o noarsepxiaaercs dosee rybokum dopmiposannem OK3 B konekTope Bhile
pepxHeit rpannist imH. Musepeust anarpamy BUKW3 Ha nepsom Tpeke 3a 17.11 npossuiace
MHHHMYMOM KQKYUMXCH CONPOTHRAEHHA Ha auarpammax 30208 1.0 m u 1.4 M. [To ganHbim
Dosee MOIAHUX HaMepeHuil aToro uHTepeana (¢ 19.11 no 23.11) nokazanus 3oHaa 2.0 M He
HIMEHAIHCH, OCTABAACH HA OHOM 3HAMEHMM Kaxyuerocs conporusieHns. Ha nocaennem
uamepennn (23.11) mokasanus 308108 1.4 M 1 2.0 M COBNANM, PN ITOM YKaILIBAA HA YMEHb-
[IeHHE KAXYLIEToca CONPOTHRAEHUA oT nukeTta 2160 m no nuketa 2215 M, ¢ 8.0 10 6.7 Omm
cooTeeTcTBEHHO, B 1ien10M, Ha paccMaTpHBaeMOM MHTEPBAIE ITTYOHH HIMEHEHHS KaXYLLIMXCH
COTIPOTHERACHHI NMPOHCXOAAT BOMHIN CKBAKWHBI, YTO OTMEYASTCH 10 IHHAMMKE CMELIeHUs
ArarpaMs™ 30HI10B MaTOH LTHHbIL.

Ha noae Gnankos puc. 5.1 — 5.3 n306paxkeHbl KpUBLIE JOHAHPOBAHUS LIS TPEX NMHKETOB
Mo TPAeKTOPHH CKBaXUHbE: 2260 m, 2323 M 1 2356 M. TTukeTsl 0603HAYEHB! CTPEAKAMH Ha
pHc.5,

Ha nukere 2260 M (prc.5.1) KpHBBIE 30HAMPOBAHHA OTPAKAKOT TOJILY HEYILIOTHEHHOTD
TIHHHCTOTO NECHYAHHKA C HCXOMHBIM KaXyIIHMCH COnpoTHBRIeHHeM okono 3 Omm (3a 17.11).
Kpusuie s3onauposanmii 3a 19, 21 u 23 uncna ve umewt npusHakos OK3, uto rosoput 06
OTCYTCTBHH NOABMAKHOMN HedTH.

Ha nukete 2323 M (puc.5.2) 3oHAMPOBAICH NPOAYKTHBHLILI NECYaHHK ¢ KaKYILIMMCH CO-
NPOTHBIEHHEM Mo niepsomy 3amepy 10.6 Omm. IMepBbiM 3aMEPOM BRISIBISH MPU3IHAK 00pa3oBa-
Hig B KoswekTope OK3. IMpu nocneayiommx uamepermnsx ssisle npusiakn OK3 cmectiwimcs
BIIYOb KOJLIEKTOPA € NOTepeii PAMbLIX MPH3HAKOB MHHHMYMA KAKYILETOcs CONPOTHBICHMUS,
“TO CBA3AHO C pacTeKaHueM (POHTA NJIACTOROI BO/bI B BOMBIIMI 00BEM KOJUIEKTOPA,

[lo nanneim metona MC (pue.5) KauecTBo KOLIEKTOPa YAVHILACTCH, HAYMHAS € OTMETKH
2300 m. D710 nipHBENo K yBeAMUCHNIO Kaxyumxest 3navenmii ¥YIC B nuiacte u (hopMHPOBAHMIO
KOHTpacTHBIX IkcTpeMymMoB OK 3, uro ormeuaercs Ha nukere 2356 M (pre.5.3). YMenblueHue
rAyOuHbE MPOHHKHOBeHHS OK3 HanpsaMyio cBsi3aHo ¢ yBeTHUeHHEM HeTH 1 YMEHbLIEHHEM
107 ILUIacToBOM Bonkl. Bmecte ¢ Tem mamsinne napamerpos OK3 ckazanock Ha yMeHbLIEHHH
KAXYUIETOCH CONMPOTHRISHNS 1UIACTA ¢ BEIMYMHBI MCXOIHOTO 3HAYeHuA, pasHoro 17.6 Omm,
10 T1L.6 Omm (Donee nosanmne nimepeHns).

Crsaxuna Ne 97, Ha puc.6 npuneaeHnl Pa3HOBPEMCHHEBIE HIMEPEHHA pa3pe3a ra3oHoC-
HBIX M HE(DTCHOCHBIX M1ACTOR NPH HAKIOHHOM H FTOPU3OHTATLHOM HANPABIEHMSX CKBAKHHEBI
Na 97. Tasonocusiit nnact waxomutes Ha ry6usax 1970-1990 w. HedrreHoCHBIT necyaHuk
MPEACTARICH HHTCPBATIOM € FOPU3OHTAILHBIM BCKPBITHEM MEXIY oTMerkamu 2150-2320
M. Kadecrso KOLICKTOPOB ABASETCH BLICOKHM, CY/S MO OTHOCHTeNbHOMY napamerpy [1C
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Puc. 6. Pasnospemennsie duazpamms BHKH3 & unmepeaie caioaoco u wegmanozo niaemos
exa. 97, Livbuna no mpaexmopuu cxeaxcuris uimensemen nwa 370 m, aficonomnan 21y6una
— Na 35m

4.3

H HM3KOMY 3HAYCHMIO €CTECTBEHHON PAIHOAKTHBHOC-
™ — okoio |.4 mkP/u. Jluronoruyeckas HeoaHopo-
HOCTH MEAKILY BLLICACHHLIMH [UTH aHATH 3 HHTEPBIAMH
pa3jpesa He NPEACTARINCT HHTEpEeCa U MCCAeN0BAHMA
npusHakos OK3.

Kak caeayer u3 aHainia AnarpaMs 30H108 DOb-
woi wnHb (1.4 1 2.0 M), conepxanne hoMI0B B NO-
POAAX, 10 MEPE NOrPYAKCHHUA CKBAXMHL Ha 40 M, Jamer-
HO HiMeHsieTes OT DosblueH HedpTeHOCHOCTH K DobLLeH
BOAOHOCHOCTH.

Kpupbie 30HAHPOBAHNUSA FAIOHACHILEHHOTO HH-
TEPRAIA, CHATHLIE Ha YPOBHE nuKeTa 1975 M, nokasaHsl
Ha puc, 6.1.

MOAXHO KOHCTATHPOBATH, YTO B FAIOHOCHOM ILU1AC-
re Bo3MoxHO popuuposanne OK3 co cTabHabHBIMH
NapaMeTPasMi BO BPEMCHH, BEPOATHO, 33 CHET NOBLIIEHHOIO MJIACTOBOIO JABICHMA rasa,
KOTOPOEC CACPARHBACT NPOHHKHOBeHNE (PHALTPaTa. OTHOCHTENBHO HEBBLICOKOE HCXOIHOE IHA-
yeHue Kaxyuierocs conporuaiacHus (18 Omm) o6YCAORICHO HATHYHEM B IIACTE CBA3AHHOM
BOAL B DoabLIEH Mepe, HEXEIH MTOABHAHON BO/ILI.

Mockoasky Metoast MC 1 K orMedaoT ANTOAOrHYECKYIO OAHOPOAHOCTL IIACTA Ha
GOJILIICH HACTH BCCTO HHTEPBANA, TO HIMECHEHHSA B MOABMAHOCTH IUIACTOBLIX (IIOMIOB 10 W
nocie nmuKera 2252 M MoAKHO 00BACHNTD HIMCHCHHUEM NPOHMUACMOCTH KoiekTopa. [leic-
TBNTEABHO, NOCIE NEPeceeHHs IIoTHOrO npociaod (2252-2260 M) xapakrep HACKIIEHHA
nedTsio yayainacs, dopmuposanne OK3 npubanannocs K cksaxnue. M see ato, veemorps
HAl CMCLIEHHE CKBAXMHEL, Gaxke K yporHio BHK, rpaniia KoToporo HaxonmTes Ha abeanior-

1.4

-
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Pue. 6. 1. Kpuswie sonduposanin
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Pue 6.2 - 6.5, Pasnoepesennsie kpligsie 10RAUposanus dis semsipex nUKemos Ha unmepsaie
2150-2320 m pazpeza cxe. 97

HOol oTMeTke 1822 M, uTo Ha 4 M HuKe no paspe3y. Takum obpasom, paccMaTpuBaeMas 4acThb
KOJUIEKTOPA PACUICHEHA 110 €10 NPOCTUPAHMIO TUIOTHBIMH TPOCIOAMH CLIEMEHTHPOBAHHBIX
necHaHnkos, oTueTaneo sahukcuposannbix Metogamu [MC, HHKr n BUKH3. OrMeyenHbie
OCOOEHHOCTH Pa3pesa HAMSIHO AEMOHCTPHPYIOT KPHBLIE 30HAWPOBAHKA HA YeThipex DaaHKax
puc.6.2 — 6.5, mMpaMi KOTOPLIX ABIAIOTCA MTUKETHI IAYOHH W 1aThl HIMEPEHHH.

Mpu3nakn okaitmasioweit 30ubl (puc.6.2 — 6.5) NpoCcMaTPHBAIOTCH HA BCEX KPHBRIX,
HECMOTPH HA MOIPYACHHE CKBAXKHHE K VpopHio BHK, HO B Bonbiueit Mepe no naHHbIM nep-
BOTO Kapotaxa, seinoaHeHHoro 13.09. [Lnst 310i naTel npasbie MACTH KPHUBLIX 30HIHPORA-
HUSE (PUKCHPYIOT CHUAKEHME KaxyLmxes conporurienuit ot 8.1 Omm (nuker 2155 m) 1o 4.6
Omm (mket 2300 m). Tpu 9170M MeHBIIAA BeAHTHHA (PUKTHBHO YKA3BIBAET HA KPUTHYECKOE
JHAYEHME CONPOTHRJICHUSA, COOTBETCTBYIONIEE HACKILLEHUIO UacTa Boaoil. Ha nosropHbix
HiMepeHuax akeTpemyMsl OK3 ememaores riaybb KOUIEKTOPA U OT NMUKETA K MUKETY NpH-
HUMaIOT Boce noaoryio dopmy (2190 m, 2245 M, 2300 M) 1 Tem Gonblie, YeM MOIIHEE Bhi-
NOTHEH KapoTak. IT0 0cobEeHHO MOKA3aTe/IbHO /U158 KPHBBIX 30HAMPOBAHKA, BBINOIHEHHLIX
[Ipn OKOHYATENBHOM KapoTaxe — 18.09. [Tpu 310M BEAHMHHBI KAKYILMXCH COTIPOTHRICHHI
CHHAQIOTCH K 3HAYCHMAM, DAMIKHM W MEHBIIMM KPHTHHYECKHX COTIPOTHRICHMI, YCTAHOB-
JEHHBIX U1 JIAHHBIX 3a1eXKeil.

[Mpumeuarensio pactuieHeHHE 3aeXH IVTOTHBIMH BKTIOYeHUSIMI. TaK, HUAE OTMETKH
2260 M XapakTep HACBILICHNSA PE3KO MEHAETCH. 3oHAMpoBaHue Ha mikeTe 2300 M HaxoaHTCH
B HHTEPRAIE, 3aKIII0YEHHOM MEXKIY HenpoHUiaeMbIiMu npocioamu. Tpu srom OK3 3neck
TPOIOIAKALET NPOCIEKUBATECH M 3HAYUTENBHO IBOIOLHOHMPYET KO BPEMEHH MOCACAHETO
HIMEPEHMA.

Cxsamuna Ne 34. Ha puc. 7 npuseaeHsl laHHbie kaporaxa [1C, PK, BHKH3 u tpack-
TOPHH HAKAOHHO HANPaBAeHHOH CKBAXUHE No34 ¢ ropu3OHTAIBHBIM 3aBepLieHHeM. 3aech

MPEACTARICHO LWIECTH PASHOBPEMEHHBIX MPOMEKYTOUHBIX M3MepeHuil B nepuoa ¢ 12.09 no
20.09.
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Puc. 7.1 = 7.6, Pamnoapesennnie Kpuasie Jon0uposanis 1acmeil Kowiexmopd, HOcsennsx caiom, nedgmee
u sodoi, Cxeaxcuna N 34

BuavaasHbiil aHAINI AHATPAMM, NOKATAHHLIX HA PHC. 7, NO3BOARET OTMETHTH CHILKE-
HHE KKYILIMXCH CONPOTHRACHHI N0 AaHHBIM LMHHBIX 30H108 BUKHW 3 no mepe saraybne-
HHSA TPACKTOPHM CKBAXMHBLL [TpH 9TOM Kaxylueecs CONPOTHRICHHE Hitke oTMeTKi 2390 M
NPUEANKACTCH K KPHTHYCCKOMY 3HAYCHHIO. 10 pasHOBPEMCHHBIM KPHBLIM JOHAMPOBAH S
(pue. 7.2 — 7.6) XOpowo BIIHO, KAK CMEWACTCS MUHHMYM KaXYUIMXCH COMPOTHRACHU B
obaacTs Bonee UIHHHEIX 30H10B. 3710 oTpaxacT npoasixeHne pponta soas (OK3) B rays
KOJLIEKTOpA.
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Mepsuiit nuker na otmerke 2225 M (puc.7.1) oTHocHTes K nHTepsany paspesa (2210-
2280 M) ¢ rasoHed TAHBIM HACHILICHHEM M HEDOJIBUIMM CONEPXKAHHEM CBA3AHHOI NI1acTOBOK
BOIB, UTO NOATBEPAKIACTCH BHICOKHMM JHAYCHHAMH KAXYUIMXCH conpoTusacHuil. Haknon-
M MACTh CKBAXMHBLI NEpeceKaeT rpaHuill HHTEPBAIA NOJ YrjoM okoso 157, Beck unrepsan
KOUICKTOPA 3AKII0MCH MEXKIY CIIEMCHTHPOBAHHBIMH NPOCAOAMH necyannkos, Koanexrop
HMEET CPEIHNMIT YPOBEHE PATHOAKTHBHOCTH, BLICOKHI oTpHuaTe AbHBIH notenunan T1C n
THAMMTENBHLIA TPAIMEHT VACALHOTO COMPOTHBACHHA OT CKBAXWHL B rayds niacta.

IMuger 2275 m (pue.7.2) ormevaetcst Hanwuuem OK3, oTyeTniwBo npocMarpHBacMbiM
10 KPUBLIM 30HAHpoBaHus. JleBsie BETBH KPHBLIX OTMEHAIOT POCT KAXKYIILMXCH CONPOTHBIIC-
HHit, @ IPABLIE — YMEHLIIEHHE, 110 Mepe CABHTa BpeMeH u3amepenuit. Murepsany npucyim
OTHOCHTEJILHO BBICOKHEC 3HAYCHWA CONMPOTHBICHUH NJIAacTa, YMCHBIIAIOWMECH MO BAWAHK-
em cuentenst OK3 ¢ 31 no 25.5 Omm. CornacHo nepsomy 3amepy (12.09), npoHnkHoBeHMe
(huibTpaTa NOHIKAET CONPOTHRIEHUE TUIACTa. DTOT MHHHMYM CBsi3aH ¢ 3apoxncuuem OK3,
KOTOPBIN CTAN ABHKIM Ha KPHUBLIX MOCASAVIOUIHX H3MEPEHHMIL.

Bropoii unrepsan paspesa (2320 - 2360 m) xapakTepu3yeTcs HEOIHOPOAHLIM ClOXe-
HHEM OCANIKOB W3 MECYAHUKOB M NTHHUCTLIX NPOCIOEs, 3AeCh PACCMOTPEHBI 1BA THKETA [U15
NOCTPOCHUA KPHBLIX 30HANPOBAHUSA, KOTOPbIE TIpeAcTaBieHb Ha puc. 7.3 u 7.4, Dra vacTs
paspesa HAXOMMTCH B YCIAOBHIX MOrPYAKEHHA CKBAXKUHE Ha 2.5 M Ha paccTodaHuK B 33 M no
THHE CKBAKMHBL Kak BUAHO, NOKa3aHMs KOXVIIMXCH COMPOTHBAEHMIT 0T nukeTa 2326.5 M
K muKeTy 2343 M CHHXKAIOTCA, 4TO CBA3AHO ¢ YIyOJeHHEM TPacKTOPHH CKBAXMHBIL. Kaxyiim-
ecH CONPOTURIEHUA B 30HE TPOHHKHOBEHHS N0 JIAHHBIM KOPOTKHX 30HI0B YREJIHYHBAIOTCH
33 CHET BHITECHEHMA MIACTOBOI BoALL. [ToapoGHOCTH BpeMeHHbLIX M3MEHEHUIT B TOKa3aHMAX
sonnos BUKHW3 orpaxens na kpussix 3omamuposanus (puc.7.3 u 7.4).

Tpetwit urrepsan paspesa 2380-2480 M naxonures Ha Tpr MeTpa seie yposts BHK (1822
M). 31eCh CHATHI MOKa3aHWs [U1s KPUBLIX 30HIHPOBAHMS C JIBYX 1THKETOB (puc. 7.5, 7.6). Pasto-
BpeMentblie namepenud MetogoM BUKH3 B atom uHTtepeane necuanmka nokaisisaioT BICOKOE
Co/lepXaHHe TIACTOBOH Bk, Ha pasHoBpeMeHHBIX M3MepeHMsIX auarpaMmMel 30108 1.4 1 2.0
M MPAaKTHYECKH COXPAHAIOTCS Ha OIHOM YPOBHE HWIKMX BETHYMH KAKYUIHXCH COMPOTHBICHMI.

Kak BHIHO HA KPUBRIX 30HIHMPOBAHUA, HAYMHAA CO BTOporo uamepenns (15.09) u nanee,
AMHAMMKA (DOPMUPOBAHHA 30HbI MPOHUKHOBEHMSA TTPOHCXOINT WHTEHCHBHO BOIMIN CKBAXKH-
Hbl. HﬂﬂHllHE TOHEHX MPOCAOEE TMUHHUCTRIX NECYAHUKOR B 3TOM HHTEPBANC BIOJIE CKBAKHHEI,
¢ DONTBIIOI BEPOATHOCTBIO, SIBJSIETCA NPUYHHOMN, NPENSTCTRYIONIEI PaBHOMEPHOMY KPYTOBOMY
(hopMupoBanuio npoHMKalouiei B MIACT BOALL, DTOT BLIBOI OCHOBAH Ha JIAHHBIX TPAEKTOPHH
CKBAKHHLI, KoTOpas, yraybisscs He Gonee vwem Ha | M Ha unTepsane Gomnee 80 M, nepecexkaer
TOHKHE ITPOCITON ITHH M IIHHHUCTBIX TIECHAHWKOB, OTMEYaeMbIX MeTonamu amronorun — IC u
I'K. boasuas wacrs sonnos BUKM 3 caabo pearupyer Ha TOHKHE npocioun rinH. Kpuskie 30H-
IMpOBaKIA Ha prc. 7.5 u 7.6 /s 301108 BOIBILOIT pALHATLHOMN TIVEHHE! MCCeIOBaHNS BAUIKN
K KPHTHHCCKUM 3HAYCHUAM JUIs NAHHOM 3aU1eXu, pasHoi 4.5 Omm. CHIBKEHHE CONPOTHBACHHI
CBAIAHO € 3arMyONeHHeM TPACKTOPHH CKBAKHHBI Ha KpHTIHYCCKMii yposens K BHK. B paspaGorke
NMEPEXQITHBIX 30H HEODXOIMMMBIM YCIOBHEM CHIMTaETCs, YTODBI CKBAKIHA He puemnkanack kK BHK
Menee yeM Ha 2-3 merpa. O1hop KUIKOCTH ¢ 9TOro YPOBHS TIPHBOIHT K MOIIBEMY TUIACTOBOI BOJIbI
B 30HY o1Bopa kuakocTn. dunamuka (hOPMUPOBAIHS 30HBI POHHKHOBEHMS OKOIO CKBAXKHHBI
MTPUBELIIA K IBYKPATHOMY YBEAWHEHIIO KAXKYLIMXCS 3HAMCHHI PASHOCTH thaa (TpexkparHomy pocty
RAKYIIETOCH conpoTHRACHHS ) — ruker 2395 M. [yBokoe NPOHUKHOBEHHE OKARMISITONIEH 301!
HLIPASHIOCE B YMEHBIIEHHH cOMPOTHRICH! ¢ 6.3 10 5.6 OMM 1o mannbIM 3omma 2.0 M. 3Haumn-
TEABHOC BOMOHACKIIIEHHE KOJLTEKTOpa OB/IeracT BhITeCHEHHE HehTH, cnocobeTrya yGOKOMY
(hopmuposanuio okaiiMasIomIEit 30HbI.

Munantnka anekTPODUIMECKIX CBOHCTB OKOI0 CKBAKMHBI, TTOKASaHHAS HA puc. 7.6 (nu-
KeT 2440 M), BO MHOTOM aHATOrHYHA pa3pe3y Ha nukeTe 2395 M (puc. 7.5). Paznuune nabnio-
JACTCH B YMEHBLICHIH 3HAYSHWIT KAXKYILMXCH CONPOTHUBICHMI, BhI3BAHHBIX cmenienmnem OK3.
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Brisoaw

1. OkaitMAsI01IAs 30HA ABRARCTCH IOCTATOMHEIM NPHIHAKOM, YKAILIBAIOWIHM HA HATHYHE
B KOJJIEKTOPE MOABHAHKIX NIACTOBLIX (urionaos — HedrTi 1 racToBO#M BOMBI.

2. DheKTHBHOCTL reodMINIECKHX HCCTe10BaH M He(ITerasoBsIX CKBAXHH Onpee-
JHACTCH, B HEMANOH CTEMEHH, ANCKBATHOCTLIO MHTEPNPETALIHOHHBIX MOeneit Cpeibl, a TAKKS
CTabMALHOCTHIO NAPAMETPOB CKBAXKMHHOI an napatypsi, obecrneyuBaeMoit CpeaCTBaAMMH MET-
POSOTHM,

3. Nossiwennan aNeKTPONPOBOAHOCTE OKANMISIONICH 30HB SBASETCH OAHON N3 NPHUHH
WAIHAHMA HA METOIB HHAYKUHOHHOTO (INCKTPOMArHMTHOrO) Kaporaxa,

4. bosiee nozanne no spemenn nimepernn metosom BMKH3 orpaxaior 6onee riyBokoe
NPOHHKHOBCHHE OKAHMIAIONIEH 30HBL. ITO NPOABASAETCH B IAHWKESHAMN KIKYUIEroCH cOnpo-
THBACHUS, (PUKTHBHO YKAIBIBAs HA BOAOHACKIIEHHE KOICKTOPA.

3. lMpumerienne metona BUKW3 8 passenounsix 1 noMCKOBLIX CKBaXMHAX, BypAlLHXCH
HA CAABOCONCHBIX MPOMBIBOMHBIX KHAKOCTAX, MMeeT 060CHOBAHHYIO LENCCO00PAIHOCT.

ABTOPBI CUNTAIOT NPHATHBLIM JIOJTOM BLIPA3INTL BAArOMAPHOCTS PYKOBOACTEY TPeCcTa
«Cypryrnedrercoduankas 3a npeaocTasicHHe MaTEPHAIOB KAPOTAXA, 4 TaKke Gaarotapst
saseayoiero Jlaboparopueit cksaxkunnoit reodmanku MHIT CO PAH Bsauechasa Hukona-
epuya FAMHCKHX 33 NPEIOCTARICHHE TIPOTPAMMBI LIS IBYMEPHOTO MoAeHposarms BUKKU 3,

ITpuroxenne

Buicokuit Texumuieckmii yponeHs cepuittoro usroronnenus npubopos BUKHU3 s Hayu-
HO-NPOUIBOJACTBEHHOM MPEANPHATHH reohusnyeckoit annapatypst «JTyu» nogrsepxiaaloT pe-
3YALTATE MHOTOKPATHLIX NOBTOPHEIX HAMEPEHHH, KOTOPLIC MONYYEHE! B THICHYAX CKBAXKMHAX
BCPTHKAILHOTO W FOpH3OHTaANBHOTO Dyperna. B noxknase npuseaeHa Manas ToIHKA KapoTax-
HbIX MATCPHANIOR, NOJAYYEHHBIX KAPOTAXHBIMK napTusami Tpecta «CypryrHedrereodmankas,
Konieuno xe, 6oasiioe 3naUueHHe B 3TOM NMPOLIECCE HMEIOT BOMPOCH! METPOAOIHH, BHEAPEHHON
BMECTE € MOCTABKaMH NPUBOPOB. ITH OCHOBONONATAIONIHE MOMEHTE! B TEXHOJIOTHH HA OCHOBE
BHMKH3 nce-raku cnabo ocsemanuck B nybaukaunsnx. Ham nokasanock yMECTHBIM CKa3aTh
o0b a1oM reothuanveckoit obiecTseHHOCTH.

B nuxe npusenennoi rabamue |, cocrannenHoil No AaHHLIM AKTOB BHINOAHEHHBLIX Pa-
0T, yKasansl 1aTel KAPOTAXKA W HOMEpa NpUBOPOS UTH CKBAXHH TOPHIOHTANBHOTO BYPEHMA.

Tafiauwa 1
Jlamw nponenciin kapotasedt w mpuiops BIHKH3, wv cooteercrayomme
Ne cxnamminl _'I - = _ISI i< 5 .
Jlata kapoTaxa 1700 | 19.01 | 2110 ] 11:!__]_ . -
Ne npuGopa BHKH3 1712 M2 B M8 s =
- ~ No cKBaXHMBI 97
Jama xaporaxa 1309 [ 1509 [ 109 [ - T - :
No npuopa BUKH3 | 003 003 015 - - ’
- I;fzn:_;ummmu _ _i - 5 34 B
4 JMata KapoTaxa ) 1209 | 1409 | 1509 | 1609 | 18.09 | 20.09
N nipubopa BUKH3 13 | 106 | 117 130 136 | 115
17
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M3 aaniipix TaBAnLLl CAEyeT, HANPUMEp, YTO B ckBaxuHe Ne34 sce wiecth npoMexy-
TOMHBIX KAPOTAKE NOAYHEHE LIECTHIO PA3THIHBIMK NPHOOPAMH H PA3HBIMK MCTTONHHTEIAMH

pabor.
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JIET HA COBPEMEHHOM DTAIIE

B.A.3aspsn08 (OAO «XanTeimancuitckreodnankas)

B reuenue nocaeannx et aodeva tedr 8 Xantii-MaHcHIECKOM OKPYIe HEVKIOHHO
chuxacercs. [o-puauMomy, ronrospemensas crabuauzanmus 106641 MOKET GLITh TONBKO
NPH BBO/C HOBBIX NOUCKOBLIX 30H H OCROCHHMM HOBLIX Donee rnybokux Hedhre-razonepenex-
THBHBIX CTPYKTYPHBIX 3TaXeH u ropuioHTos. [1pu coxpanennn cospeMeHHON cHTyaumn,
koraa nouckonsic padbotst MOB OI'T nposoasTes, B OCHOBHOM, HA H3YMCHHLIX TEPPHTOPHSIX,
nocaeayouni obsan 106uan HedTH, odesraHo, GyvaeT KaTacTpopHYCCKHM.

Ha reppuropun Lluporroro [MpuoGes MMelOTCs NOMCKOBLIE 301K [ 1], B npenerax Koto-
PHIX BRACAAOTCH THHUEHIHOHHBIC YHACTKH [UIH NCONOMMYECKOrD HAYHEHMS, HO, K COXAICHHIO,
OHH HE NOIK3YIOTCA DOABITHM CTPOCOM HEAPONOAL3OBATENEH, B CBAIH C HCBLICOKMMH M He-
SCHBIMI WX NEPCTICKTHRAMH HA NoMcKH HedTr 1 raza. OGKYMHO HA ITHX TIOALAX WMEETCH
OrpaHHIcHHOE KOIMYECTEO TEOIOTHISCKMX JIAHHBIX HITH JIAKE OTCYTCTBYIOT Nanikie BypeHus,
YTO M CHUXKACT MX LeHHOCTL. B TO Xe BpeMa ciaeayer oTMEeTHTL H TOT (hakT, YTO OTHeNbHBIE
THUCHINOHHKE YYACTKH B MPEICIax 3THX NOMCKOBLIX 30H B PEIyALTaTe CORBPEMCHHOI nepe-
O0OpaBoTKM APXHBHBIX MATEPHATOB M HMEIOUIMXCH AAHHLIX GYPEHMA CYIMICCTBEHHO HIMEHMIOT
CAOKHBIIHECSH CTEPEOTHITEI 06 MX HEeBLICOKMX nepenekTHrax. Ha Takux naomanax seisein-
IOTCH W FOTOBATCH HOBLIE CTPYKTYPHBIE M HECTPYKTYPHBIC O0BLEKTHI, BECHMA MEPCNEKTHBHbIC
B HEPTEHOCHOM OTHOWEHHH, HANPUMED AHLIIEHIMOHHEIE YHACTKH HA CEBEPHOM H BOCTOMHBIX
cknonax Tarpunckoro sana.

Yrobwl peanbHO OUCHWTH NEPCHEKTHRLI MATOHIYICHHEIX Bypenuesm paitoros (puc.l) u
OMEPEIHOCTE HX MIVIEHHS U NOCACAYIONIETO BEO/AA B paiBeIoMHOE U NMoncKoBoe Dypenue,
VAKE CErOIHa cheayeT cobparth 1 NPOAHAIHINPORATE MOJYHEHHLIE PAHEE JAHHLIC, REINOAHHTL
nepeobpaboTKy 1 NEPEHHTEPIIPETALIMIO APXUBHKIX AAHHLIX. 3aTEM OUSHWTE PECYPCH YMACTKOB
W BHICTARAATEH MX HA TEHACP € HEABLIO MIYICHHH TCONOTHYECKOTO CTPOCHHA TEPPUTOPHH, 4 B
PRIE CAYMACHE W HA KOHKYPC € COOTBETCTBYIOUIMMY 3anpocamu. B aTom cayuae weapononsio-
saTeab GYIET peaibHO 3HATH O MUIOIAAK M eé pecypeax, a He Byaer BpaTh «KOTa B MEIUIKEs, W
ITO MOKET MPUBECTH K PACHTHPEHWIO TEOPHINYECKHX W reoorHHecknx paboT.

Ouesmano, 410 nepeobpaboTka apXHBHBIX AAHHBIX HEAECO0OPAIHA W MOXET BLITIONHATL-
cs Ha yvactkax nepacnpeaenenroro horna s LlnwporHosm Tpuobse ToABKO B ONpeaceHHBIX
CAYMAnX, KOTA JUIH 3TOTO CCTh CCPLEIHBIC OCHOBAHMWS, HATTPHMEP:

— NORBIALUCH HOBKE atinbie GYPENUn, CYIECMEEnno UIMENAIOULE MOOETs CMPOCHUR Pe2uona,
naowadu;

— paspafomarsi Hogsie cnocobsl, MemoduKu, NOIEOARIOUUE CYIECMEEHND YMOUHIMb 2€0-
Aoeuneckoe cmpoenue niowadu, noayaums 0GseXmMuUEHyI0 Kapmuny u noewciums (nodozpems)
unmepec Neghmannx KoMnaniii K ynacmey;

— anipadomana HOEAR MOJEAL 2E0A02UMECKO20 CIMPOCNUR U Hedmezazonochocmu paiiona
naoadu.

Ceroans i nPEACIax FHIaHTCKHX NJI0NAneHl MOMCKOBLIX 30H HEPACTIPEACNECHHOTO (hon-
aa (pue.1), Kax npasuio, HOBKIX MCOJIOTHYECKHX JANHBIX HET, W COMIACHO NMEPCNCKTHBHBIM
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Pue. |. Kapma pacnoaoicenus nouckossx 308 va meppumoptu H0zput { Becmuux nedponoassosamenn XMAO-
0zpw, No23, 2011 2.)

niaadam pador Poceuiickoil @enepaumn B Dumkaiiluue roist M He nosasures. B 1o xe Bpems
nouiepAKa U cTadunnsatms 10061 HedhTH, Kak Mbl OTMEYAIH paHee, BOIMOXHA NPH BROIE
B OypeHune, B NEPBYIO o4epelh, HOBBIX HE(PTEra30HOCHLIX pAHOHOB.

YunTeiBas, 4To, KaK ¥ paHbllie, TAK M B HAcTOsIIEe BpeMsi, pa3paboTKa coBpeMEHHBIX
TCXHOMOTHIA M MOoJenel CTpoeHHd NJIoualel NMOCTOAHHO COBEPLUISHCTBYETCH, 3TO M JaeT
OCHOBY 115 MOJYYEHHUA HOBBLIX JAHHKIX, nocae nepeodpadboTKu apXMBHBIX CelCMHMUECKHX
MATEPHAIOH, NOJYYEHHBIX HECKOIBLKO JSCHATHISTHH Ha3al Ha coBpeMeHHOM yposHe. Celiyac
€CTh HECKOMBKO TEXHOJOTHIl, Na0IIHX OCHOBAHME [UTS 5TOT0 HanpasiaeHus paboT, I7aBHBIE
MYHKTbl MOXKHO MEePeqHCANTD:

— ofpalomKa ¢ yHemom GAUARUA NOBEPXHOCIMHBIX HeOOHOPOTHOCMell,

— wacmomno-3agucumas oopadomra (Heckoasko modugdurayuir), IMPO — obpabomka, 06-
padomea pacceannbix 60N,

— Myasmugokycune, cymmupoaarie no nosepxiocmam, llpo — otpadomia, muzpauus ceii-
CMOZPAMM NO UCXOOHBM danubim u dp.;

— KOMIIEKCUPOBAHIE HA COBPEMEHHOL MAMEMAMUMECKOU U A02UMECKOl OCHOBE PATIUMHBIX
CEOPUIUHECKUX MEMOO0E D15t BHIABACHUN HOBBIX NEPCREKMUBHBLX YHACMKOS.

Mbi ke OCTAHOBHMCH Ha NEPBOM M, KaK HaM KaxeTcs, OCHOBOTOaraioieM MyHKTe, Ha
KOTOPOM CTPONTCH, Kak 00bIMHO, BCA JaibHeliuas odpaboTka u MHTEpnpeTauns: odpaborka
C VHCTOM BAHAHMA NOBEPXHOCTHBIX HEOAHOPOMHOCTEH ¢ HCMNOJBIOBAHUEM COBPEMEHHOTO
0BOpYIOBaHUS W NMPOrPAMMHOTO ObecrieueHms. Matepuansl Ha TAKMX YHACTKAX MOMYYEHBI
HECKOMLKO JieT Hasan, mHoraa bonee 20 ner. Kasaiock, 4TO MOXKHO H3BIeub M3 npoduieit
MOB OI'T, oTpaboTaHHBIX MO PEIKOIl CETH HHOIIA C AHATOIOBOI 3ANHCHI0 U HEBBICOKOH
KPaTHOCTBLIO 6- 12, OKa3bIBAETCS HE TOILKO MOXKHO, HO H HYXKHO.

[Mpu ananuse n 06paboTke BRISICHACTCA MHOIO HOBOTO | HHTepecHoro. CeroaHa MoOXHO
C Onpelie/IeHHON YBEPEHHOCTEIO OLEHHTE ONTHMATLHOCTD NPUMEHSEMBIX METOAMK KAK MMO-

AeBbix pabor MOB O'T npouuibix 1eT, Tak # KaMEPATbHBIX HCCAETOBAHMIE C TOUKH IpeHHA
BOIMOXHOCTEH CeroaHsIIHero IHs.
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BuisicHACTCA, 4TO BRIHOCH! NIPHEMHOM PACCTAHOBKM OTHOCHTEABLHO HCTOYHHKA BO30YXK-
AeHUA NpK paboTe BUBPOCCHCMUUCCKIX MAPTHIL M MAPTHA C HEBIPBLIBHBIMKH HCTOMHUKAMH,
nocruraione 300-600 MeTpon, He HARO GO 1EAATH, TO €CTH «HAYMHO OBOCHOBAHHBL MO~
XOjte, KOTOPLIA NPELIAratH HALY KIACCHKM-CEHCMOPA3BCIMMKHN B CBOMX Tpyaax, B NPUHIIKNE
ABasieTea rayboxum sabayxuaenmuenm. Mo 31oii npuumnne YacTs HHPOPMALMH 1O JOHE MATHIX
ckopocTeit u BepxHel YacTH HGuiia Ge3po3spaTHO yTepaHa, YTO OCAOKMAET vuer 3MC u BYP
no 3TuM paboTam Ha coBpemenHom 3tane. [Mepexon oT AMHEHHOTO ChMNA K HETHHCHHOMY
CBHI-CUTHANY CO CMEILICHHEM HaYala YacToTel CBMI-cHriana ¢ 15, 20 Mu u neunbensHsiM
ycuaeHmem, ¢ GoabInoi KpyTH3HOI cpeda 10-15 16/ na okrasy u Gonce, MPUMEHEHHE BHICO-
KO4acToTHO# dmasTpaumny na sanmcs ¢ 20, 28 Tu, a Taxxe apyrue GakTopsi, KOTOPBIE Mbl
CHHTAIH HALIUM JTOCTHKEHHMEM 1TPH NOJYYEHHH BHICOKO PaspeileHHLIX IAHHBIX celcMopai-
BEJIKH, TAKXKE Co3a10T npodaeMs hazoBoro npocieXuBaHus NPEAOMISHHBIX BOJH B HAYAIE
3anucK. To ecTs, yHeT NoBepXHOCTHLIX HEOAHOPOAHOCTEH MO CYNICCTRYIONINM ANTOPHTMAM
NPOCACKHBAHHUA BOJH M0 celCMOTpaMMam B ITOM CIIYHAC CTAHOBHTCH HEBOIMOXHLIM, M TEM
CAMBIM IANbHEHILAA CTPYKTYPHAS HHTEPTIPETALIHS CTAHOBUTCH HEIOCTOBEPHON LIS BLIABAC-
HHUA CTPYKTYPHBIX 2JIEMEHTOR, & OKOHYATEALHLIE NOAYYCHHBIC JAHHBIE HEOAHOIHAYHBIMH.
Ho ecan otkpeiTs kypran « Texnoaoruu ceiicMopa3Beikus W NPOCMOTPETH rpadmky, npea-
crasmennyio s pabore Kykosa A. 1. [2] o npusmenennu ananTtusHol ceilcMopasseaxu, YTobs
NOHATH, 4TO NocaenHee 3atnyAaeHne euié XUBeT B HacTosee spems. Cerofus TpyaHo npe-
CTABUTD, "ITO MPUMECHAITHCH NPOTPAMMBI YIETA CPEJAHEYACTOTHOMN CTATHKK, KOMITEHCHDYIOUIHE
HACTH BPEMCHHBIX AHOMAIHIA, WK TEXHONOrHK BIOKOBOIO YMEeTa BEpXHEH YacTH TOIBKO Ha
OTAC/IBHBIX YHACTKAX OTACABHBIX npotuieit 1 1. 1. K coxanrennio, JaHHbIC TOAXOALI TAKXKe
NPHMEHAIOTCS B HACTOALEE BPEMs, NMPaRIa, B OIPaHHYEHHOM 0BbeMe, HO W ITD YXEe KaKoi-
10 nporpecc. Ho ewé Ganee raybokoit owmbkoit s yeaosnit Iupornoro Mpuobss Guuio
ucnois3osanue Vorr JUis yueTa CKopocTHEIX HeoaHopoaHocTeil Ge3 paneieHHs HCX0AHOTO
NoAs CKOPOCTEH HA COCTABAMIONIMEG — FOPHIOHTANBHBI MPAIMEHT IUIIOC CAyYaiiHanA cocTan-
NSAIOILAS TTOAS M BEPTHKATLHEIN TPALHEHT, B PEIVALTATE HEr0 HCKAXKANCH CTPYKTYPHBIA mian
i BOABLIIOE KOJHMECTRO MATOPAIMEPHBIX NOIHATHI GbL10 nponyileHo, 0coBeHHO Ha CKIOHAX
KPYITHBIX CTPYKTY.

M umen nabop MCXOAHBIX JaHHBIX, 3HAR OCHOBHLIE OCODEHHOCTH NPHUMEHACMBIX 110-
JIEBBIX M KAMEPANLHEIX TEXHOMNOTHI, MOXHO HaliTH Gosee copeplieHHbIe CNOCObK, YTOOK
yATH OT HHUX ¥ NOJYYHTE HOBLIE M HAAEKNbIC peayisTarhl. To ecTh, npusecT (NpUBANINTSL)
CelcMHYCCKME TAHHBIC K ONHOH, ONTUMATEHON IIMpoKoil nosoce vyacToT (K eanHoi opme
uMnyiabea), coBONHON OT BAMAHMSA 3ATYXAHWUA YACTOT, BLIIBAHHON CHOXHBIM CTPOCHHEM
pepxHeil yacTu paspesa (Gosot, 03ep, MEP3NOTH W APYTHX (DAKTOPOB). 3aTeM BHINONHHTE
obpaBoTKY € YMETOM BANSHHA NOBEPXHOCTHLIX HEOAHOPOAHOCTEN, NOCTPOUTE KAPTHI, BHITION-
HUTH WHTEPTIPETALIHIO M JIaTh MPOTHO3 HATHYMA JAICKEH YTICBOAOPOAOB H OLEHHTE PECYPCHI
YTAEBOMOPOIOE.

Paccmorpusm nexkotopsie cniocobs yueta BHP s Lnpotrom lNMprobse. Ocranonsumcs Ha
«CTAPOM MOAXOME: MOJYMCHHE CIAAKEHHLIX KAPT HIOXPOH BEPXHETD FOPHICHTA M HCTIONBL3O-
BAHME PAIHHIIBI MEAILY HCXOIHON W CIAAXEHHON KAPTOil H3OXPOH LIS YMETA NOBEPXHOCTHLIX
HeonHopoaHocTel, 1o nomxon 11 NPOAHATHIMPOBAH B PAMKAX TCMATHYECKHX HCCIEA0BAHNI
1990 r. NTTO «Xanrsimancuiickreodmankas, Bum noaydenst pe3ybTaThl, N0 KOTOPLIM TOY -
HOCTH KapT HECKOABLKO BHIPOCA, HO HEAOCTATOUHO, YTO HE MO3BOMACT HCTIO/LIOBATE AAHHbIH
MOIXOM L1 MOMCKOB MAOPAIMEPHKIX CTPYKTYP TpeThero nopsuika. Hanpusep no nanneiv
PETPOCTICKTHBHOND AHATHIA HA Cesepo-Pomanosckoit o [MTaMatHaxckoll Iiomansix To4HocTs
no ropuzonty I (cenoman) smpocaac 19 1 29 meTpos ao 11 1 25 METPOB COOTBETCTBEHHO,

Fiué oanH MOAXOA, KOTOPBIH MOXET NPHMEHATLCA JUIA YYETA NOBEPXHOCTHLIX HEOJ-
HopoaHocTeil B pallonax, rie BEPXHMIA ropH3oHT pasbypeH no A0CTATOMHO MAOTHOW CeTKe
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| -2 cKBaKMHBL HA KBAAPaTHBIA KiaoMeTp. Ho, Kak H3BeCTHO, MIOTHOCTL CETH MOUCKOBbIX W
pasBeaodHBIX CKBaXHH B 3anaanoi Cubupy He obecnieuuBacT Takylo AeTAILHOCTL KapTHPO-
paHKs BepxHero ropusonTa, 1o 370l NpHYHHE TONBKO HCNOILIOBAHKE MOAN(HLMPOBAHHBIX
KapT WIOXPOH W AAHHEIX OYPCHHS NO BCPXHEMY FOPH3OHTY (KapT, nosayueHHbix e yuera
[IOBEPXHOCTHBIX HEOIHOPOIHOCTEH ) HE MO3BOJSET MOBRICHTL TOYHOCTh CTPYKTYPHBIX KAPT 10
TOI CTENeH M, YTO MO0 OBl CACAATH HX NPHTOAHBIMK LTS YHETa NOBEPXHOCTHBIX HEOXHOPO1-
HOCTEH reoOrMYecKoro paspesa B npeaesax doasmoi nuowany. Menonassosanue s 91010
CKOPOCTEi CYMMHPOBAHUS W IPYTHX NOJXOM0B HE TIO3BOMIACT PELINTL 3TY NpoGiemy U He aaet
[OBO/A 1A COOTBETCTBYIOLIETO onTHMI3Ma. O0 3TOM MOXKHO CYAMTE 10 pe3y/ibTaTaM paHee
BHIMTOJIHEHHBIX paboT | 3], a TakKe No MoAydYeHHBIM Pe3y/ILTAaTaM TAKOIo NoAXo1a 1o ceBepHoi
yacti KOuasckoit 3oHb. [ToaToMy yueT NOBEPXHOCTHBIX HEOTHOPOAHOCTEH Ha YPOBHE Bpe-
MEHHOTO Pa3pesa ¢ HCTOALIOBAHHEM TMPEIOMISHHBIX M OTPAKEHHBIX BOJH MO3BOJAET PELINTh
ITY 3a1a4yY KOPPEKTHBIM 0BpasoM.

PaccMOTpHM BO3MOKHOCTH CEHCMOPAa3BEIKH Ha THINHYHOM MPUMEPE, OTHOCHIIIEMCH
K cesepHoil yacTH FHOuabeKoit 3oHel. [lo paboTtaM npoumbix AeT Ha MIOWAAN ObUIO BhIsSIB-
aexo bonee 50 noansaTHit, obmeil niowansio nopaaka 300 km® (puc.2). Beuto npodypero
HECKONBKO CKBAXHH, TPOMBILLIEHHLIX MPHTOKOB HeddTH He nonyyeHo. B pesyabsrare nocie-

Yonoaxme oboaHaaeHu;

— [TAHA CERCMAMBCEMY NPogMnNen

o? MNOWCHOBO-PAIBEACMHAR CHBAMMHE, BE HOMBD
T HedTenposon TOBARHON HBgTH

“resr MBrMCTPansHeii rasonposog

TP noararkn, sumBnesHbie No paBoTaM NPOLINbIX NET

Puc.2. Kapma sunsaeninx nodwamuii (eesepnas wacmo HOuanckoi sonm) (vaem BY P awnoanen na ypoane
EPEMENNBIX Paipedod)
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aywuel nepeobpaboTkn ¢ HCnoaLIoRa-
HHEM CKOPOCTEH [UIH yueTa BepxHeh vac-
TH NPaKTHYECKH BCE paHee BhSIICHHbIE
MOAHATHA N0 FOPHIOHTY b 1 ropusonTy,
KOHTPOJMPYIOIIEMY OCHOBHOMH NOTEHLIN-
ATLHO NPOAYKTHBHBIN naact KO, |, Gbuin
HHBLTHPOBAHKI, BMECTO HHX NOABHINCE
Donbuieh YacTHIO CTPYKTYPHEIE HOCK
(pHe.3), MO HHKEAEAKALNM TOPHIOHTAM
H TIOAOIBE Yexna noaHsTus boasinei
HACTRIO COXpaHIINCh. To ecth nepenex-
THBLI NA0OWALH nocae nepeobpadboTkn
CHHIWIHCS,

MoxHo Ob10 OBl COrnacHTLEA C
NOAYHEHHBIMH PEIVILTATAMH, HO, MCXO-
A% K3 onbiTa padoT NPoOuLILIX JAeT, npo-
BEACHHBLIX B CAOKHEHIUMX YCIOBHAX M
MOAHOCTBIO MOATREPAICHHBIX PEIYILTA-
TaMu nocaeayoiero bypenus (Momyre-
Kas, Ywmceickas, Janaano- Honbpeckas
mowanH, CyrayTekoe MeCcTOpoOAIEHHE ),
CACAYET KPHTHYECKH OTHOCHTLCH K Ta-
KHM YTOMHEHHAM, NMOJYHCHHBIM B pe-
syastare nepeobpaborTku (puc. 4).
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Puc.3. Kapma no ompaxcamnueny copusonmy b
(BEPXHAR Wpa )

Puc.4. Fipepwescmisciriocnis npusenenun yiema BY P npu nocmexosckoi oldpabomie (conocmanienue
ANREICHHBLY nocdrmuis 1o ompaxcarwesy coputonmy b): | — cxeancuna cryboxoco Gypewun/abcanomuan

OFLMEMKd KPosiil (GdMOenOsCKoN Caumnd 6 u,

cmpyxmyp no dawisen « Dovennepmeceoduuxas; 4
KOxwcno-Mlypreiickan; 2 — Cesepo-Tavanvixexas; 3 — Mucelickan; 4 — Bocmowno-VYucelicxan

cmpykmyvp: |

5

— WIOSHNCH Ompascdoieso copusonma b 3

KOETTY P
Konmyps cmpykmyp no dannsss TT 3. Crucox
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C HEMOAL3OBAHHEM APXMBHBIX AaHHBLIX GbL1A MpoBeAcHa IKCNePTHANA obpaboTka ¢ He-
NOABIOBAHHEM HOBOH TEXHOJIOIHH 110 HECKONIBKHM npoduasM, KoTopas OIHO3HAYHO MoKa-
Jaa peicokyio ddekTusHocTs yuera BHP npu 1aHHOM Nnoaxoae u NOATBEpANIA TOT thakr,
YT MOAHATHS, BLISBIEHHBIE paHee npu noctekosom y4ete BUP, nmelor mecto Obith. OHK
MOTYT CMEIATBCH, HIMEHATH HECKOIBKO CBOM Pa3MEPbl, HO COXPAHAIOTCH, Dojee TOro ux
KOMHYECTRO Bo3pacTaet (puc. 5-6).

CTano MOHATHBIM, TTOYEMY MMPOMBIILIIEHHBIX MTPHTOKOB 0 CHX MOP HE MOJYyYeHO.
Mo HalieMy MHEHHIO, CKBAXKNUHBI HAXOMATCA HE BCETIA B ONTUMAAbHBLIX CTPYKTYPHBIX
yeaosusx (pic.7). To ecTb CTAHOBHTCH SICHBIM, 4TO IS NOMCKOB HedTenepCneKTHBHBIX,
a TeM Gojee MasopasMepHbIX O0OBEKTOB, IPUMEHEHHBIW NPH 3KCcnepTHolH obpaboTke
noaxon HazexeH u Bechma nepcnekrused. INepeobpaborka cnocofoMm, YUHTHIBAKOLIMM
pausHue 3MC 1 BUP, paisuBaeMbIM Ha paie NPeANpUHATHIN, B ToM yncae n OAO «XaH-
ThiMaHCHIIcKreod3nkKars, naeT secekMa ydenuTensHele peayasTarel. Kapronocrpoenme
Ha MOCASAYIOLIEM 3TAlNe W OLEHKA TOYHOCTH NMOJYYAcMbIX JIOKAIbHEIX 00BEKTOB, KapT
¢ MCTIONB3IOBAHWEM COBpEeMEHHOTO noaxoaa [4, 5| no3soanioT yyecTh Dosee riaybokue
HEOIHOPOAHOCTH reoornieckoro paspesa. [lonyuyeHHsle pe3yiabTaTsl NPH 3TOM 1AI0T
HAZEKHYIO CTPYKTYPHYIO OCHOBY ans rnybokoro dypenns. C npumMeHeHHeM ceiicmocTpa-
Turpaduueckoro aHanu3a OYAYT BEIABICHB W MOATOTOBIEHBI HECTPYKTYPHBIE 0DBEKTHI C
OUEHKOI pecypcor Mo uiydyaeMoil riomanm.
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Puc. 5. Tunuynan ofipabomsa npouwisix 1em
(Gez yuema aepxreii vacmu paspesa)
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Puc.6. Bpesennoi paipes no ceodnany npohune [80106%, ofipatiomannsii ¢ ywemom aepxnet wacmu
Ihf I'J"‘{" I M RO R F‘J'rpi N "r'l-ﬂ-'frﬂl" LICMENII N O |'|’il|r."” R {'j. CCNMTIEE A VNN e d ikl f”b (PR
AOPCK S0 OCHOSEN 1N )
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- MOAMSTHE, BLINBJICHHOC NMPH cCOBpeMcHHON obpaboTke;
s = MOVIOMCHHE NPOOY PCHHOI CKBIKMHBI

Puc. 7 H;u-u;'mmn Pl IpE T Ao podhitin (9208 10+ [89208 [0 (AT « Xainm i s iic tnlie Keendhu suxge
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KOMILIEKC CKJI JIJISI KAPOTAXKA 3A OJIMH CITYCKO-
INOABEM: METOJIMUKYU U UHTEPIIPETALINA
HA ITPAKTUYECKHUX [IPUMEPAX

M.H. 3nos, B.H. INuucknx, M.H. Hugurenxko,
K.B. Cyxopykosa (Mucturyr Hedprerazosoii reosoruu u
reouankn um. AA. Tpohumyka CO PAH)

Pabora nocsstiieHa pasuTHIO TCOPETHKO-METOAHMECKON H MPOTPAMMHO-ATOPHTMH-
YECKOH DA3bl KONMYECTBEHHON MHTEPNPETALIMK AaHHBIX annapatypHoro kommnaekca CKJl
[T], npeanaznaseHoro Ui H3yHeHHA BEPTHKATBHBIX M HAKAOHHBIX CKBAXHH, BypAmiHxcs
Ha Hedrs 1 rad. B onnom npuBope npeacrasieH KOMILIEKE reopHIHuecknX METONOB, BKII0-
YAIOUIMH NCKTPHHCCKHH H JICKTPOMATHUTHBIH KAPOTAX, NMOTCHLHAN CAMONOMAPH3ALINM,
rAMMa- B HEHTPOHHBIH KapoTax, TEPMOMETPHIO, HHKIHHOMETPHIO, PEIUCTHBHMETPHIO,
HEOBXOAMMBIR JUIS pasfie/icHus paspe3a Ha TIACTEL, OTIPEACACHHA WX JINTONOTHH W OUCHKH
nopucrocT U unonaonacsiuernus. Mecnoasiosanue KoMmiekca Hanbosiee 4acTo HCnoib-
IYCMBIX METOIOB MO3BOASCT IKOHOMHTH CIYCKO-MOABLEMHBLIC ONEPALIHHT, OJHOBPEMEHHOCTE
HIMCPEHHH MCKIIOMACT HEODXOAMMOCTE BIAMMHON YBAIKHK 1O raydHHe AHarpaMM Painbix
METO/IOB; HCTIONL30BAHME KECTKOrD KOPIYCa JIEJACT BOIMOXHBIM NMPOBOAHTL BOKOBOE 2NCK-
IPHUECKOE KAPOTAXKHOE J0HJAHPOBAHHE B HAKJOHHBIX M TOPH3OHTAIBHBIX CKBAXMHAX.

HeobxonmmMocTs coanauua HOBOIO KOMIUIeKca oByClOBIACHA TEM, YTO B NOCACAHCE
BpeMs ¢ yeearuenuem raybuns nabmonaercs sce Bosee CAOXKHOE CTPOCHHE BCKPLIBACMbIX
CKBAXMHAMM paspesos. Yinoruenue w npeobpazosarue nopoa Ha doiabinoi raybune npu-
BOJAMT K FAMHM3ALNH W ITHPHTH3ALMK NOPOBOro NPocTpascTsa, cMene Tuna apdekTHaHo i
MOPHCTOCTH KOJLICKTOPOR C MEAKICPHOBOMH HA TPELIMHHYIO. Takxe yCAOKHIIOTCH TEXHOMOTHH
DypeHus, NPUMEHSETCH BhicOKonposoasiimii Guonoaumepuslit Gyposoi pacrsop. B atnx
YCAOBHAX OKAIRBATCH ManoapheKTHRHBIMH TPATHUHOHHBIC METONL JNCKTPOKAPOTAXKA,
KOTOpLIE paspabaTsiBAIHCh B CBOE BPEMS LTS HETYOOKO 3a0eraloninx MOLLHBIX OXHOPOIHLIX
FCPPUTCHHBIX KOJICKTOPOB.

C Apyro#t CTOPOHBLI, HIBCCTHO, YTO MO PACNPEACICHNIO VACALHOIO MMEKTPHYCCKOTO
conporusacuns (¥YIC) or ckpaxkunn B naact, hopMupyemMomy npoueccom (pHALTpalnm
OVYPOBOTO pacTBopa, MOTyT GBITH ONEPATHEHO OLEHEHB TAKHE NapaMeTPsl KOANEKTOpa, Kak
NOPHCTOCTE U NpoHuIaeMocTs |2]. INeoanekTpuieckoe cTpocHHe 3I0HB NMPOHHKHOBCHHA
obsvHo YCTAHARMTHBACTCH NIPH yucaeHHoOH HHTEMMPETAUHH CHITHANOR BRCOKOMACTOTHOTD
anekTpoMaruuTHoro kaporaxa (BOMK3) win DoKoBoOro 3A¢KTpHIeCcKOro KapoTaxHoro
wouauposanna (BK3) na ocnose c1oMCTO-0AHOPOIHBIX reoaiekTpudccknx moaeaeit. [pu
HHBEPCHH AAHHLIX QIHOTO M3 3THX MCTOAOD IHAYCHHUA NAPAMECTPOB HIMCHCHHOH I0HK ODBIY-
HO XAPAKTEPHIVIOTCH HTHPOKOH IKBHBAICHTHOCTHIO. PazHas YyyBCTBHTEALHOCTL M pajpeia-
woas cnocobnocts BK3 1 BAMK3 abecnednsaioT Bo3MOXKHOCTE IHAYHTEILHOTO CYKEHMA
ITON IKBUBLICHTHOCTH NPH NOCTPOCHHN IEOINCKTPHYECKON MOICIH 1O KOMIUIEKCY ITHX
setonon, Ho obsidio mexay namepernamu bK3 u BOMK3 npoxoaut nekoropoe spems u
I0HA NPOHUKHOBEHNA cylnecTienno MenseTes, Onnospemennoe iameperne bK3 w BAMK3
}'CT'[‘IHIIHL‘-' IO |Tp{l'||1llﬂ|‘¢'ll'[l’_‘ H MOIBOAHET IIFL-'I}"IH'Ih Clll'.'lil.l'.;ﬂih"l*rl”}"ﬂ".l ﬂllﬁllk}' CTPOCHHA 30HK

NPOHHUKHOBCHHA.
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Mpumenerne Hoboil annapatypbl CKJ1 ¢ 01HOBPEMEHHBIM H3IMCPEHHEM CHTHANOB HH-
avkiontsx (BAMK3, MK) 1 ranssannveckux (BK3, BK) mMeTonoB B HAKIOHHBIX U ro-
PHIOHTATBHBIX CKBAKHHAX MTPUBEI0 K MOCTAHOBKE H PEIICHHIO HOBBIX 3a1a4 YHCICHHOM
MHTEPHPETALIMN CHTHATOR 1eKTpoMeTpHH. HaMi NpeicTaBIeHbl HEKOTOPLIE METOINYCCKHE
ACTIEKTHI COBMECTHOI uuTepnperatnn aaHHsix BAMK3 u bK3 ¢ nonyuennem cornacosaHHoii
re0a1eKTPHUYECKOi MOICTH, B TOM HHCIE H B CHILHOHAKIOHHBIX CKBAKHHAX,

Il nossieHust >¢grpekTHBHOCTH MHTEppeTauny 1anHbix BOMKS B cnoxubix paspe-
3ax 200aRACHO HIMEPEHNHE OTHOLLEHMS AMILIMTYL CUIHANOB B NPUEMHBIX KaTyiukax. Hosas
HIMEPAEMAN XAPAKTEPHCTHKA YCTPAHACT HEOAHO3HAYHOCTD MHTEPIPETAUMH B 0D1aCTHX BBICO-
KOro 2JeKTPHYECKOro KOHTPACTa, & TAKAKE NO3BOJACT OLEHUBATh BAMSHHUE IN3ICKTPHYECKOI
MPOHULIAEMOCTH MTOPOJL, KOTOPas HE PACCMATPHBACTCH NPH TPALMLIMOHHO HHTEPNPETALIMMN.

JlonoaHuTebHOE HIMEPCHHE OTHOLUEHHA AMILTHTY NMO3BOJAET NOBLICHTh HAZECAKHOCTD
oueHk ¥IC 1 MomHOCTEH HHIHHAPHYECKHX CTIOEB, a TAKAKE OLEHHBATL IHIIEKTPHYEC-
KVIO MPOHHLEACMOCTD, KOTOPasA 3ABHCHT OT JIMTOJIOTHH M THIA HACKIILEHWS MI1ACTA, AHAINS
POCTPAHCTBEHHON YYBCTBUTEILHOCTH 301108 BOMKS3 [3] nokasan, uro npu onpeneserun
sHaucHuit YOO no oTHOWEHNIO aMIIMTyYa 0b1acTh cpenbl, WIMAIOULEH Ha CHTHAT, MEHee
JOKLTbHA, YeM MPH ONpPEACIeHHH 10 pa3HOCTAM (a3, a NPy ONpeaeIeHNH IHATEKTPHIECKOI
MPOHHLAEMOCTH — HAODOPOT, Doslee NOKAIbHA. Takke OTHOWIEHUE AMILUTHTY XapakTepH-
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Pue. I. Mpaxmuvecxue duacpaymn CKJA. Cresa nanpaso: BIMK3 (5 sondos): PAIHOCTS (Da3; OMNOeNLe

MLy, cawcvweecs conpomuanenue; 5K3: 5K: TIC u pesucmususempun; FK w HKT: senumnnitt veon u

OmHocumesnas 21yGuna, 3ondu BIMK3: DFOS — kpacnas aunun, DFOT — seaenan, DF 10 — xopuunesas,

DF14 HH DF2 — wephan. Iondw BK3: AO2ZMOIN — pogosan aunus, ASMOIN — KPacHas,

LIMOIN — wceaman, A2MOSN — seaenan, NOSM2A4 — cepan
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IYETCA MEHBINEH paspelalomel cnocobHOCTLI0 K NPHCKBAXMHHOI 0613aCTH, TIOITOMY HA
HEE MEHBIIE BAHACT IKCUCHTPHCHTET 30maa. [Lia ouenkm ¥YIC uaMeHeHHON JOHL | NAacTa
HEBOMBLIOH MOUHOCTH NPEANONTUTENLHE PAIHOCTH (has. OueHKy AHAICKTPHUECKO#H Npo-
HHILAEMOCTH C/IC1YeT NPOBOAMTE MO KOMILIEKCY XapakTepucTHK [4].

@parmenT auarpamm pasnoctd has, OTHOWEHNS AMILTHTYA M KAXYUIETOCH CONMPOTHE-
aenni BAMK3 (wia 5 ocnosusix 301108), kaxyuerocs conporusacnus BK3 u BK, a rakke
curnanon F'K, HKT u T1C s necuanio-rimnucTom paspese, BCKPHITOM FrOPH30HTANLHOIN CKBa-
AUHOW, nokasan ua puc, 1.

Ha ocrose ananunsa npakTHHecKOro Matepuata MeKTPOMETPHH B HACTOS LI BPEMA
MOXHO BHIACTHTE PAL AKTYLI BHBIX 3844 KOMIUVICKCHOR MHTEPNpPeTalMM, XapakTepH3yVIoumx-
CH HCCTAHAAPTHR MU FCONOTHYECKUMM CHTYALMAMK, Cpean HUX: HHTEPBAN L BHICOKOOMHBIX
KOJACKTOPOB € NPECHOH BOIOH, KOTOPBIC HE OTANWYAIOTCH M0 CBOEMY VACALHOMY EKTPH-
HECKOMY CONMPOTHRACHHIO OT HE(PTEHACHILIIEHHBIX KOJICKTOPOB;, HHTEPBLI bl BRICOKOOMHBIX
OTNOXKEHHA (BaXeHUTH, KAPOOHATHBIE KOMICKTOPS!), BCKPHITHIE CKBAXHHAMHK C PACTEOPOM
Ha GuonoawmepHo-conesoil ocHose win Ha PHO; HUIKOOMHBIC TOHKOCIOMCTRIC, 3arITHHHIHN-
POBAHHBIC W THPHTHIHPOBAHHBIC TEPPHUICHHBLIC KOWICKTOPB; TOHKOCAOHCTHIE paspeik (1ope-
KHe kosuiekTopst ). B peayastate nponuknoserinsg GYposoro pactsopa, HAKJI0HA CKBAXMHB W
HEPOBHOCTH €€ CTEHKM, A TAKXKE HECHMMCTPHYHOTO NMONOXKCHHS B CKBAXKWHE HIMEPHUTEALHON
Annaparypsl CIOKHOCTE FEOVIEKTPHYECKON MOJIETH CYIIECTBEHHO YBEANYHBACTCH KaK LI
MPAMOTO YHCICHHOTO MOJICTHPOBAHKS, TAK W NTPH WHTEPTIPETALIHH WIAMEPEHHBIX AAHHBIX.

I'eoanexrputeckan moneas no kommaekcy BOMK3 u BK3

OcHOBHBIE BOIMOXHOCTH OAHOMEPHOTO YHCIEHHOTO MOAEAMPOBAHMA H HHBEPCHH
coctoat B cacayowem. INo pannem CKJl B paMkax oaHoMepHoro noaxoaa (reoanekTpm-
YECKAN MOICHb COCTOMT M3 OJHOPOAHLIX HHAHHAPHYECKHX CroeB, OBBIYHO BRIKOYAKIIHX
30HY NMPOHHKHOBEHHA, OKAHMARIONIYIO 30HY ¥ HCHMIMECHEHHYIO YacTh NJACTA; 30H/bLI pac-
MOJATAIOTCH HA OCH CHMMETPHMM CKBAXHHbI) YCNSIHO PEIIACTCH 3a1a4a NOCTPOSHHA elIM-
HOH HHTEPNPETALMOHHON MOJEAH C BOCCTAHOBJACHHEM PAIMANBHOTO Npodhuas YaIeAbHOIO
AICKTPHUCCKOTO CONPOTHRACHUA M OTHOCHTEILHONR IMVIEKTPHYECKOH NPOHKHIIAEMOCTH £_ HA
ocHone cosmecTHol nusepcun curnanon BOMK3 u BK3. CyiectsennbiM orpanuucnem
OJLHOMEPHOTO MOAX0IA SBARCTCH HeDONLIIAA MOUIHOCTL MacTol. B To Xe BpemMs BricoKMit
KOHTPACT IACKTPONPOBONHOCTH B CKBAXKHE W B naacte (0COBCHHO NPH NPUMEHCHHN Bbi-
cokonpopoaaniero 6yposoro pacrsopa) npUBOAMT K HEOBXOIHMOCTH YHETa pealbHoi reo-
MCTPHH JOHJI0B W KOHEYHBIX PA3MEPOR ACKTPOAOB W KATYIICK, A TAKXKC CMEIEHHS J0HAA
HA CTEHKY CKBAXHHEI.

[Mpueenem npumep yncaeHnoi uuTepnperaiimy tannbix BOMK3 u bK3 8 seprukansioi
CKBAXUHE C IIHHHCTHIM PACTBOPOM HA WHTEPBANE MOWHOIO KoyuiekTopa (pue.2, x30—x43 M).
SHAMHUTEABHAA MOUIHOCTL KOJUICKTOpa M Buicokoe anaducuue ¥3IC (70—80 Om-m) noasonsior
NoAoHPATH CANHYIO FE0NEKTPHYECKYIO MOIEL LIS ITHX JIBYX METOLOR.

Ha puc. 3 npeactanieHs! pesyibTarThl HHBCPCHH HA MHTCPBANC BEPXHEN YacTi KouweKTopa,
OTMEHCHHOM KPACHBIM LBETOM Ha puc. 2. Jlosoasno swcokue 3naucnnn £ (35-40 o.¢.) obycroane-
Hbl DTMHHCTHIM KOMIOHEHTOM B cocTane Kouekropa. Patnaisioe pacnpeseienue YIC xopowo
COMMACYETCH C NPEACTARICHHAMM O (POPMHPOBAHHMH 30HBI NPOHHKHOBEHWA NPH (PUILTPALIMK K-
HUCTOID PACTBOPA B BLICOKOOMHLIH KauwekTop. [Tpu atoM BhiZe feTes He TONBLKO MOLLHAS 30HA
NPOHUKHOBEHNS, HO W CIIBHO NPOMBITAS 0GAACTs NPMO 3a crenkolt ckpaxmibl. Monyuennsie
IHAMCHHS 1:‘ XOPOUIO COMTACYIOTCH € JHAYCHHAMH, NMOATYHEHHBIMH TONTLKD 110 HIMCDHCM bIM Xapak-
tepucrukam BOMKS — pasnoctu has w ommomermo amruramya [ 1] (pue, 2).
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Puc. 2. Hpaxmuueckue duazpasmu CKI. Kaxyueeen conpomusienue bK3 (caesa):
mpancipopmanuu cucnaine BIMK3 (3 zondos): kancyweecs conpomugienue i Kaxcviuasc
INmHoCtimelshan disiesmpuieckas nponitaemocme, Jowds BIMK3: DFO5 - KpacHai
Aunus, DFOT — seaenas, DFI0— kopuuneean, DFI4 — cunsn, DF20 — wepnas. 3onow
bK3: AD2ZMOIN — pozosas aunus, AMMOIN — kpacnan, AIMOIN — serenan, AZMOSN —

xopuanesan, AIMOSN — cunan, NOSM24 — weerman
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"Uncaennas uHBEPCHA IMATPAMM B ILIACTAX KOHETHOH MOMHOCTH

Passutie MHOTOMEPHOIO MOZCTHPOBAHMS W MHBEPCHH B KOMIUIEKCE METOJIOB EKT-
POKAPOTAXA CBAIANHO C NEPEXOLOM K MIYUCHUIO W paspaboTke MANOMOUIHBIX HEDTEra3oBbIx
naactos. [Lia reoanexrputieckux mMomeneit CHrHAMK B nACTAX OrpaHUMcHHON MOUIHOCTH C
HEPARHOMEPHLIM pacripe/ieeHHEM YACNLHOR MMEKTPONPOBOAHOCTH B PAAHANLHOM W BEPTH-
KLTbHOM HANPABACHHUAX MOTYT DbITh A1CKBATHO NPOUHTEPNIPETHPOBAHKI TOALKO B PaAMKaX
asymeproit wHsepcuu. lNoctenennoe nossienmne Tpebosanmil K TOYHOCTH HHTEPNpETALIHH
NPH BRICOKOM NIPOCTPAHCTBCHHOM paspeticHuK noTpedyeT NoBCeEMECTHOrOD nepexoia K ah-
(PEKTHBHBIM KOMTIBIOTEPHBIM npoleLypaM HHBEPCHH AaHHBIX neKTpokapoTaxa. Jlansneii-
HICC MX PAIBHTHE BO MHOTOM 3ABHCHT OT BO3MOXHOCTH MATCMATHYCCKOID MOACAHPOBAHNS
KAPOTAXKHBEIX CHITHANOS B CPEAAX CO CAOXKHBIM MPOCTRAHCTEEHHLIM PACTNPEACACHHEM MeOAIeK-
TPHMCCKHX NMapaMeTpon.

TpannunonHo peweHme oBpaTHEIX 32124 HA OCHOBE LeseHanpasneHHoro noabopa uc-
NOJIL3YCT MHOTOKPATHOE ODpallieHHE K NPAMO 3a1ade JUIsA BhIMHCACHHA HW3MEPAEMBIX Xapak-
TepUCTHK. M3BecTHO, MTO YHCI0 ONPEACTACMBIX NMAPAMETPOB CPE/Ibl HE JAOIXHO MPEeBLILIATH
NCPBLIX JIECATKOB, HHAYE NMPONUSAYPH MHHUMH3IAUNK UeaeBoil hYHKIIHH HEBH3KH CTAHOBATCH
MATOPGPEKTUBHBIMIA, ANTOPHTMEI PELIIEHNUA NPSMBIX 337184 JUTSI MHOFOMEPHBIX MOAENEH, Kak
npapuao, CTPOATCH HA OCHOBC MHTCIPAILHBIX H KOHEYHO-PATHOCTHRIX MeTonon. [Ipu scem
Mporpecce BHMHCTHTENLHON TEXHHUKW HCNONTBLIOBAHKE PEUICHWN IBYXMEPHBIX 34/1a4 B NOAHON
NOCTAHOBKE JUTH LCACH HHTEPNPETALNM OKA3LIBACTCH MATOMDDEKTHBHEIM H3-3a HX BRICOKOI
PECYPCOCMKOCTH.

Paszpabotano nporpamMmmuoe obecnevuenue Uisi OnpeaescHun 3NEKTPONPOBOAHOCTH
FrOPHLIX MOPOJ B TOHKOCAOKMCTOM paspese no aanneim BOMK3 na ocvose nndopma-
IHOHHOTO NOAX0JA, € HCTIONLIOBAHUEM PEIVJILTATOB OAHOMEpHON uHBepcun. [pu pe-
WeHHH oOPATHOW 3a1a9¥ CUYHWTACM, YTO FCOMETPHYCCKHE MPAHWILL ABYMEPHOH MOIEAH
Janavsl. FOpH3IOHTANBHBIC TPAHMILIL MOTYT OBITE TPEABAPHUTEILHO OTIPEACICHS N0 IAH-
HLIM ACKTPOMATHHTHOMO KapoTaxa WiH KoMnjekca reopuinyeckux metojion. B csow
ouepelb IHAYECHHH PAAHYCOR LUHIHHAPHYECKHX IPAHHLL B YACAbHBX 3NCKTPONPOBOAHOC-
reit obpazopanHbiX obnacTeH OUCHUBAKOTCH TTO PE3YALTATAM OAHOMEPHOH HHBEPCHM Ha
OCHOBE UMJIHHAPWYCCKOI croucTo-oaHopoanoi moaeau. Pewenue obGparHoil 3anavumn
CHOJMTCH K YTOMHEHHIO IHAMCHHH VICNBHOR 3NEKTPONPOBOAHOCTH B PAMKAX IBYMER-
HOTO PCUICHHH.

MpeanoxkeHuple ANTOPHTMB NMOIBONAIOT TIPOBOANTE YHCASHHYIDO WHTEPNPETALIHIO
WPICKTPOMATHHTHOTO KAPOTAXKA HA WHTEPBANAX ManoMolHbIX naacros. [TpocrpancTeentoe
pacnpeacacHue YACALHOH INCKTPONPOBOAHOCTH NPUCKBAKHHHON 30HE M NAACTA NETATHHO
BOCCTAHARAMBACTCSH C YICTOM BMCIHIAIOUIMX MOPOI H CHMMETPHYHO HCPOBHOH CTCHKON CKBa-
#xunnsl. C uenoas3dosavuem paipaboTavHBIX ANTOPHUTMOB MPOBEACHA YWCICHHAA WHBEPCHUSA
CHHTETHHECKMX (pHuC. 4) M npakTHYCCKHUX (PHC. 5) CHTHANOB NPUMCHHTENLHO K PCUICHHIO
JAMAMH IOCTOBEPHON OLEHKH XAPAKTEpa HACKHILEHMA racTon-Koanekropos. [lonyieHubie
PEIVALTATE HHTEPNPETALMH NPAKTHYCCKHX MATCPHANTOB NOATBEPAACHE PEIYALTATAMM MC-
NBTAHWUH B CKBAXKHHAX.

KoamecTsenias WuTepnpeTanms B HAKI0HHBIX W FOPH3ONITLILNBX CKBANHAX

YucacHHan HHTEPNPETALMA JaHHBIX JICKTPOMCTPHY B HAKJOHHBIX H FOPH3OHTANb-
HBIX HHTEPBANAX CKBKHH HE MOXKET OCHOBLIBATBHCA HA PCUICHWH NPAMBIX 3a1a4 B noaHoN
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¥3C, Omm Paarocte das, rpag.
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10 —— 1.0m, 35Mry
| s WCTHHHRA MOAENS CREAbI — 14m, 175 Mfy
| ——— BoCCTaHOBNEHHAA MOgENE = 1.0m, 0.875 MIy

Puc.4. Hexodnoe u gocemanogientioe npocmpancmeenioe pacnpedeienue VoeabHol aexmponposoonocm
& BO00NIABAIUEN HEPMEGOITHACKIMENHOM KOLIEKMOope

Pasnocte das, rpag.
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— 10 WHRERCHA — RCMEPHMENT ANbHbIE GHaTPaMME]
= 20 uHBepcHA === CHHTETHYECKAE QHalpammdni I

Pue. 5. Bocemanosaennoe npocmpancmeennoe pacnpedeienue yoetsnol amex mponposodiocmu
APUCKEGHUNHOI J0MNE Ut RAGEMOB NO AAHHBM IKCHEPUMERIMANBHIX CKEGNCUNHBL umepenui. Ipusedentine
PEIVALMAME OOHOIHGYNO VKATNEAIOM HA BWcOKoe Hedimenacwuenue & AGCMAX-KOLACKMOPax, wmo
nodmeepacdeno peavasmamamu wensimanuidi npumokos guioudos

32 «llymu peasusauuu neghmezazosnao u pyduoco nomenyuata XMAO - Ocpois




Puc. 6. Tpexwuepias seoarexmpuseckan Modes

TPEXMEPHON NocTanoBke (puc. 6) u3-3a Goabluoro spesern pacyera, Celivac npoBoaKTCH
MPAMOE THCACHHOC MOACTHPOBAHKE M aHAIH3 cHrHanos BOMK3 B Hax10HHBIX # ropH3oH-
TATBHBIX CTBONAX U18 ODOCHOBAHHA METOAHMKH HHTEPINPETALMM CHIHAIOB B MOASIH HAKIOH-
HOTO 30H/1A B FTOPHIOHTAIBHO-CAOHCTON cpee. B 31oMm cayyae B MHTEPIIPETALMIO BKIIOMAOTCH
CHIHA/IBL ABYX JUITMHHBIX 30HA0B, NP 3TOM CHIHAIL KOPOTKMX 30HI0B HCNOAL3VIOTCH KAaK
BCIIOMOTATE/IbHBIC [UIA OLCHKH NapaMeTpos 30HLI MPOHHKHOBEHHA HWIH NMOBLILEHHON 1H-
JIEKTPHYECKOH NMPOHMUACMOCTH.

Hakoruiennstii Marepuan (MeToanueckne pa3paboTki, NporpaMMHO-anropHTMHYECKOe
obecrnedeHHe, Pe3yabTaThi PaCHETOB M NPUMEPHI NIPUMEHEHHA HA TIPAKTHYCCKMX AaHHBIX)
MOIBOJAAET B TOH HAKM HHOH CTENEHH YCTICIIHO PEllaTh CACAYIOUIME 3A0a4H YHCICHHON MH-
TCPAPETALHM B HAKIOHHBIX H CYOropMIoHTATLHBIX CKBAKHHAX

* ICOHABMIALIMA B CKBAXHHE, ONPEICICHHE HAKIOHA J0HIA ¥ CKBAKHHBI OTHOCHTEIBHO
reONOrHIeCKMX rPpasmiL;

* YMET HEMIOMETPHYHOCTH CEYEHMA CKBAXKHHBLI M 30HBI MPOHHKHOBEHMA

* YHCT IKCUCHTPHCHTETA 30HIA M HEPOBHOCTEH CTEHKH CKBAKHHLI NPH BHICOKOH 3MeK-
TPONPoOBOAHOCTH BYPOBOro pacTsopa;

* OLUCHKA MapaMeTpoB MAKPOaAHH3IOTPOITHN TOHKOCAOMCTHIX HHTEPBATOR.

Martepuans CKJI H3 THNHYHOIO rOpH3OHTANLHOTO HHTEPBAIA NPHBEICHL Ha PHC.
7. Mo 3HavdeHHAM OTHOCHTENBLHOMN MYOMH B CKBAXHHA BOULIA B KPOBRIIO NPOHKHUAEMOro
naacTa b Touke x95 m no ckpaxune. Ha camom raybokom unrepsane (x45—x68 m) nabnio-
AACTCH NOBLIEHHE IHaYeHHH curnanos HKT » kaxywmxces conpotusiernit BOAMK3 n
bK3 (10 32 Om:m). buuio npeanonoxeHo, 4To Takoe NoBeACHHE CHIrHAN0B obycaoRICHO
HATHYHEM VIUTOTHEHHOrO KapboHATHIMPOBAHHOTO NECHAHMKA B NOAOWBE KOMICKTOpA.
IHAYEHNA KAXKYILMXCH CONPOTHBACHHH NPOHKULASMBIX HHTCPBATOB YBEAHYHBAKOTCH [1PH
MOAXOAE K ITOMY MIACTY M OCTAKOTCH BEICOKMMMN nocae ero nepeceyeHnn. Husepenna na
Da3e oAHOMEPHOH MOACIH NOATHEPAAACT BuicokHe IHavcHna YIC (upetHas KonoHka
cnpaga). B peayasrare no BuCOKHM 3HaueHHaM YIC qenaetcs puiBoa o HedreHachile -
HOCTH HMAHEH 4acTH KOLVICKTOPA.

HMuTepnperaims Tex xe cambiX CHrHanos Ha Base 3D npaMoro MoaeimpoBaHHs npH-
BOAMT K COBEPIICHHO MHOMY 3akmodeHmio. Mo curnanam apyx MiMHHBX 3on108 BOMK3
Ha MHTCPBAIC NOTPYKCHMS CTBOIA CKBAXHHBL Ob1a Noaobpasa ropH 30HTANBHO-CAONCTAN
MOLEA L LTS 3A0AHHON 110 MHKIHHOMETPHH TPACKTOpHM cKBaxuHbl. Ha puc. 8 B cpeaneil
YACTH NPHUBEACHB AMATPAMMBl HIMEPEHHBIX H PACCHMTAHHBIX CHrHanoB, PaccuntanHbie
CHIHLIbI BLEUICARIOTCH HA POHE HIMCPCHHBIX CBOCH MMTAAKOCTHIO M XOPOWO € HHMMH COR-
nanar. [NoayueHHas reoaIeKTpHYECKas MOLEIb NPHBEICHA B BEPXHEN YACTH PHCYHKA
B Buae pacnpeacacHus YIC or paccroanus no cksaxuue. Io pesyasraram noabopa
FPAHMLILL NAACTOB HAKAOHEHB! OTHOCHTEABLHO FOpH3OHTAIH Ha 1. 17 Takum obpasom, uto
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MPasHMIlB B KOHLE CKBAXKHHLI NOBLIAKITCA (ITOT HAKAOH PABHOIHAYMEH YMEHBLICHHIKD

NOKAIAHWH HHETTHHOMETPA).

Ha puc. 9 nokasano a1o xe pacnpeaeacume ¥Y2IC no seprukanu (cnpasa). [oa vuako-

OMHOH FTHHHCTOR NOKPLIKON
B KOJUICKTOPC BHAHO MOCTENEH-
Hoe yOupanmne ¥IC ¢ raybuHo#H
10 NEPECeHCHHUA BLICOKODMHOTO
KapBOHATHIHPOBAHHOIO [1PO-
chos. MowHocTes KoleKTOpA
COCTARIACT OKONO 2 M, NIPH ITOM
pacnpeaeaeune Y3IC no raybn-
HE OT KPOBIH K NOAOWBE COOT-
BeTCTBYET ODBIMHOMY pacnpe-
ACNEHHIO 18 HeDTEeBOAOHACLI-
IWEHHBIX KOLIEKTOPOB. BRICOKOC
VIC B KpoBEALHON YaCTH PABHO
40 Om-M, a aantee NOCTENCHHO
cHikaercs 10 5-6 Om-m. Husko-
OMHAN YACTh KOULICKTOPA COCTan-
aset okono 0.9 m. BoaMoxHO, B

OTHOCHTENLHaRA rMyGuMa, m

1D vHBEpCHA 3D mogenupoBaHWe
2 8
[' 1 T[ 1 Bl
1 |
114 NERERE1H S
' I
10 100 10 100
YaC, Oum ¥Y3C, Om-m

Pue. 9 P.r]:'”pc'\fh' ienue Y no BEPITILK I
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STOit YACTH CTH TAKAKE FIMIHMCTEI NPOTJIACTOK, He pasnnuuMbli no ¥YOC orHocuTeabHO
KOIJAEKTOpA, HO 3AMCTHBIN MO YBETHISHHIO nokazanuii FK (x40.5-x42 m no cksaxune). Cue-
AOBATENLHO, YBEIHYCHNE KAXKYILIMXCS CONPOTHBACHMIT NPH MOIX0/IE K NOAOUIBE KOMICKTOPA
OBYCIORICHO HANHIHEM TOHKOTO BEICOKOOMHOTO TUTACTA NO/L NOOUIBO.

Paspaborannas TeopeTHKo-MeToanieckas 6a3a KOJIMICCTBCHHON HHTEPTIPETALIMM BKIIO-
YAET YUCT RIMAHNA CHIBLHOMPOBOLIIIEro BYpOBOTo pacTBOPA M IKCLUCHTPHCHTETA KAPOTAXKHBIX
JOHAOB UK PEATHHON FEOMETPHM KOPIYCa U KOHEUHBIX PA3MEPOB H3MEPUTEABLHBIX W IIPHEM-
HBIX IEKTPOI0B W KaTyuiek 5], Tpexmeproe YHCACHHOE MOACAHPOBAHNE TAKKE NO3BONACT
pelaTh 3ALAMH OLCHKH NMAPAMETPOB MAKPOAHHIOTPOITHHI KOJLIEKTOPA 110 CHIHANAM 3J1EKTPO-

METPHH B HAKJOHHbIX CTBOJIAX,

Buigoast

PaapabarripacMblit KOMILICKC NPOrPaMMHO-ANTOPHTMHYECKHX CPEACTB MHOTOMEDPHOTO
YHCACHHOTO MOACTHPOBAHHA W KOAMYECTBEHHONH HHTEPTIPETAllMM AAHHBIX aNNapaTypHoro
komnaekca CKJl ofecrnieunBaer pelieHne Kak TPAIMIIMOHHLIX 3a/1aY pasfeieHus pa3peia Ha
MIACTSI, YCTAHOBAEHUS! JIMTONOTMH M OLLEHKH HACBILLEHMS, TAK M HOBBIX 3a/1a4 — JOCTOBEPHOIO
BOCCTAHORICHWS MPOCTPaHCcTReHHOro pacnpeaenaeHns ¥ OC nopoi-Ko/UieKTOPOB ¢ OLLeHKOI
aHadeH st SPHeKTHBHON AHINEKTPHYECKOI NMPOHUIIAEMOCTH M €€ YACTOTHON AMCNIEPCHH C
VICTOM BAHAHUA CHILHONPOBOsIErO DYPOBOTO pacTBOPA W BMEIIAIOMIMX TTOPOJ, YIia Ha-
KJIOHA W IKCUCHTPUCHTETA KAPOTAKHBIX 30HIIOB, PealbHONH FEOMETPHH H KOHEYHBIX Pa3MEPOD
M3IMEPUTENBHBIX W NMPHEMHEIX SJEKTPOMOB M KaTYIIEK.
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INPUBJIMXKEHHOE UCCJIEJIOBAHWUE OTKJIMKA
TPEHIUHOBATOTO ILJIACTA HA CEUCMUYECKOE
BO3JIEUCTBUE

C.A.Kopyarun
(Tromenckoe otnenenme CyprytTHHUTTHuedH)

B paGore [ 1] 6uu10 nokasano, uTo He KOTOpbLIC NPHMCHAIOUIMECH Ha npakTHKe [2] ceiic-
MHYECKHE aTPHOYTHI, MOTYT ObITH OO BACHEHB! TPEUIMHOBATOCTLIO KOleKTOpos. B Hactosmeii
paboTe MpOAOIKEHO PACCMOTPEHHE CBONCTE OTKIMKA TPEILIHHOBATON MOpobLl Ha ceHeMu-
eckoe poaneicrame. Ecan B pabore [ 1] paccmarpusancs cayuail, Koraa cCTeHKH TPEUIMHbI
HENPOHHILACMB! JUTA CojlepXallerocs B Heit dpnionaa, 1o 3ech OHH MOAATAIOTCH MTPOHMILA-
CMBLIMM M HCCAEIYCTCH, KaK 3TO BIHAET Ha (Da30BLIil CABHI CEICMHYECKOro OTKJIHKA W ero
pesonancHyw |1, 3] hopmy.

B pabore [ 1] Guin npeuioxen cnocod npuGaMKeHHOTo AHATHTHYECKOTO paccMOTpeHM
ypasuenua [3] s aMmnanTyas Aanienus 8o duionae, ConepRKaIeMcs B TPELLHHE, noasep-
FHYTOH BO3ACHCTBHIO CeHCMMYECKOi BoaHsl. HiXe npuBOAsATCH HEKOTOPLIE PE3VALTATH W3
[3] u [1], xoTopuie nonanoBares ans pansHeRuIero,

Moay4ennoe B [3] ocHoBHOE YpaBHEHHE LTSI AMTUTHTYIN AaRIeHHS (15 CAYYAd TPEIIH-
Hbl C HETIPOHHUACMBIMH CTEHKAMM ) HMECT BHIL

5
&

@ a

F|
a

-
o

P, A
ax

- 152 = e
[a—.,ln'vﬁmrh(aqﬁffv)]i—f" +:—ﬂrh?{anmjv] P=-p,0’ca, (1)
ax”  dx

ric OCh X KOOpAMHATHON cHcTemst (X, Y) nanpamicHa BaOAL TPEUWHHLL, ochk Y — nonepex,
TONMHA 28 Nopsl BAOAL 0cH Y cunTaeTca yHKIMEH TONBKO OT KOOPAHHATEL X 1 BpeMeHH 1,
H 3A1aCTCs COOTHOLICHHEM

Ay oy = Gpyy + Gy & CXPlia), ()

rae @, — (PYHKIHHA, 302101aA TOAIMHTY NOpLl B OTCYTCTBHE BUOpaumnM, @ — vactora koacha-
HHI, @, W £ 312107 amiauTyay koaebanuil crenok nopsl npu subpauwmu. MNonaraercsa, yro
d,. . — BEAWYHHA NOpAAKa a W £<< |, CxuMacMoCTs NOPOBOH KHAKOCTH 3AAaCTCH COOTHO-
wenmem dP = ¢ dp , rac p — NAOTHOCTL XMAKOCTH, a P i ¢, —COOTBETCTBEHHO AABACHHE W
CKOPOCTH 3BYKA B XHAKOCTH. Yepes v obosnavena KHHeMaTHUECKAA BAIKOCT (uUIoMA.

Flnn MOCTATOMHO MANLIX v (4TO BRINOAHAETCH U8 DOnbIIWHCTBA BCTPEHAKMIMXCH B

NpHpoae cayqacs) ypasHeHHe (1) MOXHO NPUBECTH K BHILY
d’P dajdx dP o’ a,
B : 4

—P=-p. ¢
a

dx’ a0 e el )

B (1) npeoxeno pewars ypasrenue (3) nonaras hopmy TPEUIHHEL IKCTOHEHITHATLHON
B CCHCHMM, TO ECTh
da/dx
a

=2 =const wan afx) = d exp(2fx). (4)
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Toraa (3) npusoauTeH K 0GBIKHOBEHHOMY mndpepenumansiomy ypasiennio (OJ1Y)
BTOPOTO NOPSUIKA C MOCTOSHHBIMH KOIDDUIMEHTAMH (K H3BECTHOMY YPABHEHHIO JUIS Bbi-
nyxaeHHbx Konebanuii ¢ satyxannem [4]).

B [1] 270 ypaBHeHHE pewianoch NP TPEX TUTAX TPAHIHEIX YCIOBHI JUISE HACKITLAIONIETO
TpentMHy (hona, COOTBETCTBYIONINX NOJIHOCTHIO JAMKHYTOH TPELIMHE, NOJIHOCTHIO OTKPLI-
TOIl Ha KOWLAX TPEUIHHES, H TPEULWHE, OTKPHITON TOJBKO € 0AHOIO KoHua, TTepssiit cayyait
COOTBETCTBYET MTONHOMY HACKIIIEHHIO KOJLIEKTOPA, BTOPOIt # TPETHIT — PALTHYHOM cTenenn
HeAOHACKIIEHHOCTH KoaneKTopa. B mpupoaHOM KOICKTOPE Peaiu3yeTcsl CMECh TPEILMH C
YIOMAHYTBIMH TPAHHMHBIMH YCTOBHAMM. CooTsercTeytolime pelenuns (3) npeacrasasior
coboil pacripe/ieenns aMIUTHTY/Ib! Jasiernst P (x) no utHHe paccMaTpHBAEMOR TPELIHHDI.

Mocie ux yepelaHeHus no winHe, B | 1] B npubamkeHnn 9KCNOHEHIHATBHOTO CEMEHHA
TPELIMHBLE TOIYHEHb! CIEAYIONIHE CPEHNE 110 TPEUIMHE AMILTHTYILbI JaBICHHH:

JLnst cayuas 3aMKHYTO# Tpettnibl (1-ro THNA rpaHryHbIX YCIOBWA)

st 1 4,3@3""' ke 1 _Ch{ﬂL) _i _p-2pL
BGa=-7 () (B mu}.fh{ﬂﬂ}ﬂmnﬁ[sm(mﬂm @{%L}] +2ﬁ{1 e") .

JLnst cayuas TPEUIMHB € OTKPLITHIMH KOHUAMY (2-10 THNA rPaHHYHBIX YCIOBHIA)

- 1{ 2Ge"* 1 ch(fL) G 2
P (x)==—| ————| Gsh(BL)+ o - + it ) (NS -
W)= | Fr | AL n(m{%m 38| BT ). (6

M nna cnywas TpemIMHLL, OTKPHITON TOABKO C OJHOTO KOHUA (3-r0 THNA rPaHMYHBEIX
VCIIOBHH),

ﬁ(x)=l[ Gsin(a:«jLJ((mn’v-ﬁ13+2£-1“ﬁ‘) ok Ge " B, (ch(LB)cos(w, L)1) .
L (B @, )(Bsin(@, L) -, cos(@, L)) (B +@,” )(Bsin(@, L)@, cos(a, L))
. E{I—iez'””‘j 0
L 28 :

M3 xapakreprbix ocobennocTe i, paceMoTpeHHbIX B [1] 1 (B HECKONbKO HHOM MOaxose)
[3], ormeTHM cnenyviounme:

3uamenartenn craraemeix B BeIpaxenusx (5-7) MOryT, npu onpeiaeseHHbix @ u L 06-
PAUIATHCH B HY/b, YTO TPUBOANT K GECKOHEUHBLIM 3HAYEHHAM aMIIHTYILI (pe3oHaHcHoe
noseaenue |3, 1]).

Koraa mn L ne Haxonsires B «pe3oHancHoM» COOTHOLIEHIN, AMILIMTYA AABACHWA HME-
€T CTCMIEHHYIO 3aBUCHMOCTH OT YaCTOTHI — @2, YTO NPUBOANT K G0/Ee CHIBHOMY OTKJIHKY Ha
HU3KHX YacToTax.

Srumu eyma obeTosTenseTBaMK B | 1] oFbSICHTHCH SKCTEPHMEHTATBHBIE HABTIONCHHS
13 paboTl [2] u npUMEHHMOCTh HCNOMLIOBAHHBIX TAM ATPUBYTOB.

B [3] ormenanock, uto peanbusie AMIUTUTYIL TABACHUSI HE MOTYT IPUHHUMATE CKONb
yroano Goabume snavenms, 1 GeCKOHEMHOCTH IPH PE30HAHCAX CRHACTEILCTBYIOT O HCCOBEp-
HIEHCTRE TPHMEHACMBIX MOICTBHBIX TPUBAMKEHHEH.

Mokaxem, uro, HCnonb3ys nonyvyerHoe 8 | 3| ocnosroe OJ1Y mns cayyasi MPOHHIAEMBIX
CTEHOK ¥ TPCIMHE!, MOXHO TIONYIUTL NPUGAMKEHHOE aHATUTHIECKOE pelcH#He, CXOMHOE Mo

MPOUEIYpE noaytenus ¢ [1] (eayvail HenpOHMIAEMBIX CTEHOK) H HE WMEIOIIee BECKOHEUHOC-
TEH B TOMKAX PeIoHaAHCOR.
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- sy

MonmdpuumpoBanHoe wWis ciyuas NPoHKUACMBIX CTEHOK ¥ TPt | 3] ocHosroe O/1Y
UMEeT BUIL:

2
[""ﬂ“ffﬂifﬁiﬂdfmf’v ]]%5"— +-§—zﬂl Yanfim v}%-:“- +

@’a ky, | @
<D |2 dp et
i+ x +{1-Ne v V2K P,=—-p,w'ca : (8)

W oTAnYaeTes oT HemoandmumMposannoro (1) Hanwiuem BToporo cilaraeMoro B koahduim-

EHTE NP HEHIBECTHOM (hynkunm — amruntyae P(x). 3nech k, — NpoHNLIAEMOCTEL CTEHOK

k,cl
Tpeitutbl, a K=— , TAC m_ — MOPHCTOCTHL CTCHOK.

[Tpw Manoit kuHeMaTHIECKOI BIIKOCTH v, MOIATs .rhl,’a\,u"im;' v)=1, Jvﬁm thla jie [v)=(),
noayaums ui (8):

d*P da/dx dP | &° ok |o a
t——— 4 —+(1-)—2 |— |P=- e
dx’ gt ¢ " ”a v V2K AT i

Echu, Kak B citygae HENMPOHHLUACMBIX CTEHOK [ 1], CUMTaTh TPEUIHHY IKCNOHEHIMANBHO
B CCHCHHUH, TO CNPABCTMBL cooTHOWEHUA (4), w ypasHeHue (9) npUHHEMaET BU

2 2
fo +2ﬂ%+ -E—::- +(l—f}m-i—”\l||% dexp(-2fx) |P=-p, 0’ e a,dexp(-28x). (10)

Ypasuenue (10) yxe ve apnaerca OLY ¢ nocrosvnbiMu KoadpuilHenTaMu, Tak Kak
KOMPDHUUHEHT NPU HEMIBECTHOH DYHELMK 3ABHCHT OT X.

He nurascs HalTH ero TouHoe peleHue (MTO No3BOAMT H36eXaTh rPOMOIIKHX Bbi-
YHCACHHIT SlIe W NPH MPOoLCAYPaxX YCPEAHCHHA aMTUIHTYIL! JaBICHHS ), BOCHOJB3YEMCH TEM,
YTO JUIA YIKHX o3KCNOHEHUMANbHBIXe TPELIMH napaMeTp f Mai, ¥ 3aMEHHM IKCTIOHEHTY B
koahpuumenTe npu amnauTyne aanncHus P ua eamnnuy. Toraa 91oT KOPHUHEHT MOXHO
CHHTATH NMOCTOAHHLIM H BOCNONL3OBATLCH (hOopMynaMK, paHee NoJyICHHBIMH LIS CAyyas
HETNPOHHUACMBIX CTCHOK TPCIIHHBI.

Taxkum obpazom, nonaraercs, 4ToO JUIS NPHOAMKECHHOIO ONUCAHWSA CAYUas NpoHHLLae-
MBIX CTEHOK (cay4ail 2) MOXKHO BOCHONLIOBATLCH BRIPAKCHHUAMH (5-7), NOAYNCHHBIMM JUIA
HETTPOHMLACMBIX CTEHOK Y TPEUIMHBI (Cayuaii 1), 3aMeHnB B HHX

—

-

@', Ha E’Z— +(]-;‘}mk-‘-‘- |!-E- d. (11}
i v V2K

Bunno, uro cayuail 2 kauecTBeHHO OTAHYACTCA OT Cayvyas | npUCYTCTBHEM HEeHYyACBOil
MHUMOIT YaCTH ¥ MPHMEPHO TAKOI Xe No 3HaueHno nobankoi, yeeanunsaouel peatbHyio
YACTh YACTOTH @ _ .

PACCMOTPHM WIHAHHE 3THX OCODCHHOCTCH HA BLIBO/IL, KOTOPHIC MOXKHO CATAATH, ONMH-
pasick Ha perpaxeHmus (5-7).

[Mpw nepecueTe aMIuTHTYIL € 3JABHCHMOCTH OT APryMEHTA @ , HA 3ABHCHMOCTD OT HACTOTH
@, BO BTOPOM cayvae, B coraacuu ¢ (11), npousoiner cMelieHHe aMILTHTYIHOIO CNEKTPa B
CTOPOHY MCHBIUITHX HACTOT, NO CPABHEHWIO C NEPBLIM CAYHACM.
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Tak Kak BO BTOPOM C/IYHAC apryMEHT Y CHHYCOB, BXOASLIHX B 3HAMEHATE/TH PEIOHAHCHBIX
WICHOR, MMEET MHHMYIO HaCTh, TO 0HW He ofpawalores BoJiee B HyJIb TIPH YACTOTAX, COOTBETC-
TEOBABIIMX BECKOHEYHBIM pe3oHaHcaMm B cayqae |, a HMEIOT NPH 3THX HYacTOTaX JIOKalbHbIC
MHHHMYMBI, nn:-rrﬂuy, TIpH PE3OHAHCHBLIX HaCTOTaX, MOIYbL CpmHﬂﬁ AMIUIHUTYABI HMEET KO-
HEUHBIH TOKATEHEI MAKCHMYM, TO €CTh B PE30HAHCHBIX AMILIUTYAAX 3/1eCh HET HePHIHIHBIX
HecKOHE T HBIX JHAMCH .

B neproM cayuae cpeine 1o TPeuiMHe aMILTHTYAB HMEIOT JEHCTBUTEIbHBIE IHAYEHUHA
(cm.5-T). Bo sropom caydae, W3-3a KOMIUIEKCHO3HAYHOCTH @, OHW 00/1aa10T HEHY/IEBOI
MHHMOI YACThIO, YTO COOTBETCTRYET CPEAHEMY CABMTY 10 (ha3e OTKIMKA 1O OTHOMEHHWIO K
po3ByRIeHMI0. D10 no3soasieT Dosnee AKKYpaTHO 0DOCHOBLIBATL ITPUMEHCHHE CEHCMMYECKHX
aTpubyTOB, CBA3AHHBIX CO CBOHCTBAMM cBUIA No hase. OTMETHM, YTO, ECIIH B NIEPBOM ClIyUae,
MPH NEPEXo/Ic Yepes TOMKY Pe30HaHCa NPOHCXOAR ckavkoobpainwii nepebpoc haser amnamn-
TYAL ZABACHUA (AMIUIHTY/LA MCHSIA 3HAK), TO BO BTOPOM CJIy4Mae aMILTUTYIAa B OKPECTHOCTH
pe30HAHCA MEHACTCS TUTABHO (XOTS W CPABHMUTENBHO PE3KO).

Yrobul 0bbSICHNTE CBOHCTBA TPEUIHHOBATONO TUIACTA, ONMUPASCH HA HAMOKCHHYIO MOJIET b
CCHCMHMECKOID OTKJIMKA CAHHHYHON HACKIIICHHON TPEUIMHBI, HYKHO pacCMaTPHBATL TPEIH-
HOBATYIO NOPO/Y KAK aHCamMB1b TPEIMH C ONPEIeNeHHBIMK KOHLIEHTpaLMEll, pacnpeiesieHueM
TPEIHH 110 packpuiTHio (no f3, d, a_ ) n uuwe (L).

HManee HKHO OLEHHTL BKJIAL COOTBETCTBYIOIIET0 ancaMB/ifn OTKIMKOB B 0611HiT Ko3(h-
(PUUHEHT OTPaXeHHH OT NJacTa.

[Tpm 3TOM BaXXHO MMETH B BHIY 0COGEHHOCTH NPOCTPAHCTBEHHOTO pacrpeeneHus Tpe-
nuH. Hanpusmep, ecim UeHTPBI TPEILMH PACTIPEICACHE! B TPOCTPAHCTBE PABHOMEPHO 110 BCEMY
NAAcTy, NPEBATUPYIOT TPEUIMHB HEDOJIBIIMX M PATHYAIOUIHXCH [UTHH, TO MOXHO MPOCTO
CRAAIBIBATE OTKJIMKH OT OTACTBHBIX TPEULIHH, CYUTAS, YTO MX OTKIAMKH HE MHTEP(EPHPYIOT.

B npyrom kpaiisem ciyuae, Kora ech aHCaMBIIh MOKHO CHHTATH CHCTEMON TIAPAIICTh-
HBIX TPELLHH DOILUIONH MPOTSDKEHHOCTH, LIEHTPhI KOTOPKIX PACTIONIONEH bI TTPHMEPHO Ha OTHOH
BEPTHKAIH, HHTEPGEPEHUMIO OTKIUKOB HYXKHO YYMTHIBATE (CM, Hanpumep [6]).
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TFEOJIOTUMYMECKME OCOBEHHOCTH BEPXHEIOPCKUX
KOJUIEKTOPOB B ITPEJIEJIAX BOCTOYHOTO CKJIOHA
KPACHOJIEHMHCKOI'O CBOJIA

T.H.Tonowx (OAO «Cypryriedrerass,
«CyprytHUTTHHedyes)

[MTpornosuposanue sanexei nedi B BEPXHEIOPCKHX OTAOXKCHUAX SRIACTCH OHON 13
Hanbosee TPYAHBIX 3134 re0NOrOPAIBCIKN: CIOKHBLI XapaKTep PacnpoOCTPAHCHMS KONCK-
TOPOB W BLICOKAA MIMEHYHBOCTL ITONH YACTH PAIPe3a NPUBOINT K TOMY, MTO HE BCE 3MIEXKH
OCTAIOTCSH BLIABACHH MMM Ha CTanum nposeacuns I'PP.

B yeaosunx nagenus nobu14an Hedr, HEoBXOAMMOCTS BeABACHMS Nosyiex Y B B naac-
Tax BEPXHEH 10PBI CTAHOBHTCA BCE akTywibHee. CeroHs, KOria MHOTHE MECTOPOXICHMS HE-
dhri w rasa B 3anaanoid Cubupu cyiecTseHHO BLIPabOTAHL!, NONYYEHNE NPHPOCTA IANACON
BOIMOXKHO 33 CHeT HEDOMBILIMX CAOKHONOCTPOCHHBIX 3ANeKeil, MPUYPOUCHHBIX K HETPAIH-
UHOHHBIM KOAACKTOPaM,

Ha mectopoxienusx soctounoro ckrona Kpacnonenunckoro caoma (puc. 1) nedenoc-
HOCTH BEPXHEIOPCKUX OTAOXEHHI casizana ¢ mactamu IOK, 1 IOK , kotophie XAPAKTCPH3Y-
10TCA CNOKHBIM HEOHOPOIHBIM CTPOCHHEM, CBA3AHHLIM C NEPECIauBAHUEM TTHHUCTBIX, Kap-
BonarHux u KapbonaTHo-kpeMuucThIX nopor (puc. 2). CornacHo umeioieiics nidopmaimm,
AcOUTH HehTH, NOAYYEHHBIE W3 BEPXHEIOPCKHX MUIACTOB, BAPBUPYIOT OT HYJS 10 HECKOIBKHX
necnTkoB KyGuieckux MeTpon B cytkn. lMpuyaem, obpainaer na cebn srmumanne Tor daxr, uro
B CKBAKMHAX, HAXOAAMXCH HA HEDOABIIOM PACCTOAHMM IPYT OT APYTA, NOAYYAIOT PE3K0 padi-
JIHYHBIC PEIVALTATH HCMWMTAHKA. YacTo ckBaxHHEL, NpofypeHHLIE HA HEIHAYHTEILHOM pac-
CTOHHMH OT NPOMBIITACHHO-NPOAYKTHRHLIX, OKA3LIBAMOTCH ME’LIIFL'ICE}ITIIIEM-HI HAW «CYXHMH®,

Ananua peaynsraror ceemuieckux pabor, wecnenosanuit keprua u marepuanos N'MC
NOKAIUT, MTO BHICOKAS CTENCHbL HIMEHYMBOCTH KOAACKTOPCKHX CBONCTB naacros odycaosacHa
AuTonorHueck M (rnrodatnansHEIM) M TEKTOHRYecKuM hakTopamiu. B npouecce nayuerus
YETAHDRICHO, YTO HE(DTCNPOAYKTHBHBIMH KOJUICKTOPaMH BEpXHelopckoro (abanakcko-Hmk-
HETYTACHMCKOIO) KOMIUICKCA SIBASIOTCH KapbGoHATHLIC OTIHOXKEHMSA,

B kapbonaTHmx npocaonx abatakckoi M TyTACHMCKON CBHT 1O ACHCTRHEM TEKTOHHK-
HECKHX JIBHXEHHH, CONPOBOXAAIONIHXCA HATOXEHHON ruapoTepMaibHoi npopaboTkoi (BLI-
HICAAMHBAHHEM H PACTBOPECHHEM), ChOPMUPOBATHCH KOAACKTOPL TPEUIMHHO-KABEPHOIHOTO
runa (puc.3). Koasekropckue cBOCTBA aHHBIX PE3CPBYAPOB ONPEACHSIOTCS NEPBHYHOHN
NOPHCTOCTHIO KapboHATOR, HHTCHCHBHOCTEIO TPCIHHOBATOCTH M NOCACAYIOLIHX NPOLUCCCOR
Bropuunoro npeobpalosaHug NOpoJL.

HL'IIII‘H'FL‘ MCHCIHCA YINCRUIOPOAHOM HACKIILICHHA NAACTOR PACCMATPHBANCH B PALTHYMHLIX
NYGAMKALLHAX, HO 10 CHX 1TOP OCTACTCH OTKPHTHIM. CYUICCTBYET HECKONBKO TEOPH R vraeno-
OPOIHOND 1|ll.'!lﬂill.'lil.'lllillil-llI:IL‘IHH-L JIHA M3 KOTOPKMX OCHOBAHA HA FIABCHCT [!}'H'lllll.‘ﬁ POJTH TCK-
TOHWYCCKWX NpOLIECCOn B l‘lﬁ[!."l IOBAHWW 31CKEH. HC‘KEH'H[‘H-I[‘ HCCNCOOBATCAW MPCAMOTAranoT,
uto B coctane rydHnHBIX rmaporepm, Gorateix CO,, He HCKNIOUEHD HATHIHE YTTICBOAOPOIHBIX
raszos MaHTHHHOro npoucxoxacHun |[1]. CaMaAeTeABCTBOM TOMY MOXET CAVAHTL HANHM HE
u_':.'ﬁmpmu.‘urh!lhl'-. TPELHINH, IANOUTHEHHKIX lIL"'l”LZIIiili.‘l-lllll:rlthI‘-l KilThlIHTOM B M3BCCTHAKAX
HHAKHETYTACHMCKON NOJACBUTEE W abanakcKoM CBMTEI, @ TAKXE NPUCYTCTBRE YITIEBOIOPOLOB
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Yenoseie obo3naueHAA:

- IIOMAIE HeCTeMyeMuIx paboT

Crmcok MecTopoxIeHnl:

198 - Kao- PorowHmukosckoe; 358 - [anaxonsckoe; 387 - HasnmMcroe;

407 - Porosnikosckoe; 418 - Cesepo- PoroxHuxobckoe; 428 - CpelieHasbiMcKoe,

446 - Hentpanioe; 471 - MocHokoprekoe; 484 - JanagHo- PoroxXHRKoBCKOE;
519 - KpacHoleHHHCKOE

Puc. 1. @pazwenm Texmonuveckol kapme: yenmpanshoi sacmu 3anadno-Cubupekoi naums
(nod ped. B.H. Hnwiesmana u dp., 19982.)

B TpeinHAX 3PhyInBHBIX OPOI A0IOPCKOTO 0cHOBaHMA. TakuM 00pasoM, BEISIBACHHE 30H
PACTIPOCTPaHEHUA TPELIMHHO-KABEPHOIHBIX HETeHACHILLIEHHBIX H3BECTHAKOB B pa3pese Bep-
XHEH 10Phl MOKET SIBIATBCS KPUTEPHEM U5 TOCTAHOBKH NOMCKOBO-Pa3BeouHoro GypeHusd ¢
UeBo HayueHus HedpreHocHoCTH (hyHIaAMEHTA.

Iportosuposanue sanexeit HedyTH B OTAOKEHUSIX AGANAKCKOI CBHTB M HIKHETYT/ICHiMC-
KOW NOACBMTHE 10/KHO 3aKII04ATHLCS B PEUIEHHH JIBYX OCHOBHBIX 3amay. Bo-nepsuix, B Bbi-
ASICHHN B TAIMHACTO-KapbOHATHBIX paspesax MOTCHUMANLHO NPOAYKTHBHBIX NPOIIACTKOB,
K KOTOPLIM OTHOCHTCH M3BECTKOBHCTBIC W KPEMHMCTHIC JIMTOTUIIBI (M3IBECTHSIKN, MEPTEH,

CHIMLATEL 1 1.01). Bo-BTOPLIX, B ONPeleaeHUM YYACTKOB, B MPeeiax KOTOPLIX 3TH MOpo/kl
B MAKCHMAIBHON CTCIICHM pa3ipobieHsl H KaBEPHO3HbL.
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TEPPUTOPHH KOJIHYECTBO KapDOHATHBIX
nporziactkos 8 nactax 0K u IOK, ne
octaercs (PMKCHPOBAHHBIM OT CKBAKHHbI
k ckpaxuue. [Mpuuem, ocCHOBHAA YacThb
NOTEHUHANBHO NMPOAYKTHBHBIX Mpo-
[(IACTKOB CKOHUEHTPUPOBAHA B BEPXHEH
nauke abanakckoi CBUTHI, KOTOpas He-
| JIOCTATOMHO OXAPAKTEPH3OBAHA KEPHOM
H MCMBITAHUAMH, TAK KaK 10 HEAABHETO
BPEMEHH CYMTAIOCH, MTO JdHHbIE NOPO-
bl HE MPEACTABAAIT MMPOMBILLIEHHOTO
HHTEpeca.

AHaIN3 reojioro-reohnsnieckKon
HHIIJ{]PMELIHH No CKBAXHHAM MMOKA341,
YTO HAa paccMaTpuBaeMoil TeppuTo-
PHM BEPXHSA 4aCcTh a0ATaKCKOH CBUTHI
NpeiacTaBieHa CHIBHO KaBEPHO3HbLIMH
nopoAaMi, KOTopsIe, BEPOATHEE BCETO,
Puec. 3. @omozpaihusn Kaeepibt, suRLIHERRAR C ABASIOTCA KOJUIEKTOPAMH, HO B CBA3M C

AOMOWBN LIEKMPORKOS0 MuKpoCKond. Yeequuenie & TEM, YTO METOJIaMH l‘HL B l'iHTl'.‘.]Jl’!—EL"IﬂK

10000 pas. Cke. 118, Caanxckoe mecmopoxcdetite KaBEPH MPOAYKTHBHBIE TIPOTUIACTKH HE

MOTYT OBITH BbiZeneHbl, B DOJIBIIMHCTRE

Cyuaes HHTEPBAIbl HE ObIIM PEKOMEHA0BAHbI K HCNBITAHHIO. B ckBaXuHAaX, r1e OHH BCE-
raKi MCTTRITAHbLL, NpHToKK HedTu coctauan o1 0.4 a0 12 m'/eyT (puc. 4).

BhisBIcHNE TPEUIMHHO-KABEPHO3IHBIX KOLICKTOPOR ceficMHUUYecKMMH METOIAMHM Ha
OCHOBE OTPAKCHHbIX BOJIH SBAAETCH MANOANPPEKTUBHEIM, TAK KaK NAHHLIC NOPOIL! He (hop-
MUPYIOT HETKHX CEHCMHYECKHX OTpaXEHWH, a ARIAIOTCH HCTOYHHKOM PacCeAHHbIX BOTH. B
CHSIIM € YeM HAMPALHBACTCH BLIBOA 0 HEOOXOAMMOCTH MPUMEHEHHS HOBBLIX COBPEMCHHBIX
METO/10B 06pabOTKN, OCHOBAHHBIX HA UCTONL30BAHUN PACCEAHHBIX BOIH, BHIACACHHBIX 13
nosHoro soaxosoro noas MOIT,

MMonobHble HCCIEI0BAHNS MO BLIABIEHIIO TPEIINHOBATHIX MOPO/ C NOMOUIBIO pacce-
AHHBIX BOJIH (MeTon obueit paccensawumiei Toukn — CSP) Beun NpoBeaCHb Hropckum
HUM unbopMaumoHHBIX TEXHONOTHIT Ha psiie y4acTKOB KpacHOJICHHHCKOTO CBOA W Ha
BepxtecanbiMcKOM Merasane (puc.3).

B pesyabrarte cneuMann3npoBaHHoi obpaboTKn MaTepHaloB BbIICACHBI AHOMATHH
AKYCTHYECKON HEOTHOPOAHOCTH Fe0J0rH4ecKoil Cpelibl, YKa3biBAIOWNE HA 30HLI pasyTi-
AOTHEHNS MOPOA. AHAIN3 CONOCTABIEHMS UHAEKCOB aKyCTHHECKOH HEOAHOPOIHOCTH ¢
PEIVILTATOR MCHBITAHMA CKBAKWH MMOKA3A1, 4TO CKBAKHHBL, TPOOYPEHHBIE B 30HAX BLICOKHX

H CPeaHHMX JHAMEHHN HHASKCA, ABIHIOTCH NPOAVKTHEHLIMHA, B I0HE MUHHUMANBHBIX — «CY-
XuMus [2].

Mo kyBy/paspe3am oTpaxeHHit ObIIN BBIABACHBI 30HBI TEKTOHMYECKHX HAPYUIEHW.
YCTaHOBAEHO, UTO NPUTOKH He(ITH M3 BEPXHEIOPCKUX OTJOKEHHH PACTIONOKEHBI B 30HAX C
NOBLIICHHBIMK PACCEMBAIOILIMMM CBOMCTBAMH, KOTOPbIE KOHTPOJHPYIOTCHA TEKTOHHUECKH-
MH HAPVILCHUAMH W HHTEPIPETHPYIOTCH KAK KOUJICKTOPEl TPEIIMHHO-KAREPHOIHOTO THIIA.
B caaau ¢ tem, uro saiexn Hedru B iactax FOK, n IOK, umeior HebonbLINE pasMEphl,
MHOTAa venee | KM, U8 MPOrHO3MPOBAHMA KOJUIEKTOPOB B BEPXHEIOPCKUX OTIOKEHHUSAX C

MOMOLILLIO MeTona obwei pacceusatoiei Touku (CSP) nanbonee appeKTHBHEIM HBAAETCS
npuMeHerue 3D celicMUKM,
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Puc. 5. Hpumep anichereniin mpe-eqnmm-rcum*pmrmm_r KOAAEKMOPOs ¢ ROMOUbG PACCCARNBIX BOUIH.
Mamepuans K0zopexozo HHH unghopsMauuon s MexsoiozuiL. A) Kyé CSP-peghpaxmopos, coamMeuenivi ¢
xytom CSP-dughpaxmopos; E) kapma npoeHoia 301 pacnpocmpanenis KOIAeKmopos. Craamciiibt: HEPHBIE —

npuUmMoK Hedmu; cuniie — NPUmMox godel; Geane — aCyxos

BhIBOALI

|. OcHOBHOI THTI KOJUIEKTOPA B BEPXHEIOPCKHX OTJI0XKEHUAX — TPEHINHHO-KABEPHO3-
HEIH.

2. MpoayKTHBHBIE 30HbLI KOHTPOIMPYIOTCH: CTPY KTypooOpa3oBaHHeM, THTOJIOTHEH, pas-
PEIBHONH TEKTOHMKOH M | uapoTepMaibHOil npopaboTKOH.

1. DPPeKTUBHEIM METOLOM [IPH NPOTHO3NPOBAHHH TPEUIMHHO-KaBCPHOIHBIX paboT B
BEPXHEIOPCKUX OTI0KEHUAX ARIACTCH KOMILICKCHOE MCTOBIOBAHNE Teo/10T0-Te0(hHIHIECKHX
nanHbix (kepH, TUC) 1 coBpeMEHHBIX METOLOB obpaboTKN ceHCMUYCCKUX TAHHBIX.

4. TIpucyTCTBHE B pa3pese BEPXHEIOPCKUX OTIOKEHHN HedTeHACHILIEHHBIX TPELLIHHOBA-
FhiX KOUIEKTOPOB CBHAETENBCTBYET O MOTEHUMATBHON HedrenocHOCTH (hyHIaMeHTa.

JIUTEPATYPA

. Vemanos M. M., Tpogumoea E.H., Aaxuna A.B., Medaedesa E.A., Kapios A.M.
Hedrenachuennsie ninecTHAKM Gaxenonckoit cantht Cypryrckoro paiioHa. // Hedranoe
xoasficTeo, 2005. - Nel2. - ¢. 19-125.

2. Epoxun I\ H., Kpesaea A.H., Cmapukoe J1.E., Kupuyex A.B. TIpordo3 TpeltHHHO-KABCPHOSHBIX
KOIEKTOPOR B BEPXHEIOPCKHX OTAOXKEHHAX JanaaHon Cubupn.//Bypenne n HedThb, 2010, - Ne 07-
08. - C. 22-25

3. Jodyces A.B., Jdobycee M.A., Bepmuegey 10.A., Kyaux /.C. baxcHORCKaA CBUTA

ONOTHITE/ BB HCTOMHIK YIIEBOIOPOIHOTO chipbd B 3anaanoi Cubupn//Tepputopus Hedpreras,
2011. - Ne3. - C. 28-31.
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HOBBIE CPABHUTEJIbHBIE PE3VJIBTATBI OBPABOTKH
N UHTEPITPETALIMU JIAHHBIX ITPOJ10JIBHO-
HEITPOJIOJIBHOTIO 2.5D CEUCMOITPO®PWIUPOBAHUS
B INPEJEJIAX XVJITYPCKOIO JIMILIEH3UOHHOI'O
YYACTKA XMAO-IOT'PbI

E.Tl. Kaiiropozos, O.B. Kucenes, B.H. Tumenko
(I'TT «sHALL PH sy, B.W. Inwissmanas )

B nannom noxknane npeacraniensl pesyastars 2D u 3D o6paborks MATEPHAIOB CHEMKH
2,5D npoaonbHO-HENpoaoILHOTO NPOMOHAMPOBAHHA HA XVATYPCKOM JIHICHIHOHHOM y4ac-
TKE. ITOT AOKAAI HBAACTCH NPONOIKEHHEM PaHee CICIAHHOI0 10K1a1a 06 0coBeHHOCTIX
00paboTkn noiessix Matepuanos MOB OI'T 2.5D. lNeonornueckas 3anava 1aHHOTO BHIA
paboT cocTosia B yTouHeHuH cTpoeHust KOxHo-Typekoit aHTHKAHHAILHOM CTPVKTYPBI N0
OTPAXAIOIIHM TOPHIOHTAM, NIPHYPOMEHHBIM K NOBEPXHOCTH AOIOPCKOTD OCHOBAHMA, IOPCKHM
H HHAKHEMENOBLIM OTH0KeHHnAM. M3 Beero koMiviekca nposeneHHbIX paboT Ha HToil TIoNATH
T «HALL PH nv. B M. Lnuassanas BLINOAHA0 06paboTKy NoAeBbIX MaTEPHATOR.

IMaowans pabor cocrosina na 19-mi ceitemmuiecknx npoduneit MOIT ¢ warom NMB-T111
100250 m B oGneme 164 nor. km. lMpusmenenne Metona NMPpOA0ALHO-HENPOAOABHOIO Npo-
11'|'H.IHPI.II1-L1III11-I MOIBOTHIO VBCIAMYMTL JHHHH TOYMCK PCITHCTPALINH 10 xh obuum obseMom
305 nor. kM. KpatHOCTL CHEMEKN
Mo NpOIOThbHEBIM II].'!'I'H'iHI.l}I‘d CcOCTa-
BHA 48, Mo HeENpoaAoALHBIM — 96
(puc. 1). lNpoaoasksie npoduan
l}||1;lr1ii[IrHI-il.IHL'I- no KIaccH4YeC-
KO#, ctaraapriod metoanke MOB
OI'T 2D, HenpoiaoabHuC no
MeToay wupokoro npodwas. [Mpu
HI|‘li!1._HIl1ki.' LIHPOKOTO IIF!HIIJH.IH
HCIMOALIOBAIACH OJIHA BIPLIBH A
IHHHUA U ABC JTHHHUH il|:'1l'|l..‘\l¢! no
ohe CTOPOHBLI OT BIPLIBHOH JIH-
Hun. OcobennocTn obpaboOTKH
2D no 3ol nAoAIH A0CTaToY -
HO XOPOLLO W VIOXKECHBI B 1OK1ANE,

cacnannom va X1 nayuno-npak-
rHHeckoil Kondepenunn « Meto-
IMYCCKHE OCHOBL NMPHMEHEHHA
cuctemsl Habmoaennit MOB O1]

25D ceHeMopaspenku...=, noa-

= - ) W [P
TOMY Mbl X KacaTecs He Dyaem B - reosoasc npodman
loNLKO OTMETHM, 4TO NPHMCHE- B - ccnposomaie npodium

HHE NPOCTPAHCTECHHOH TEXHOMO-
- ) P i 3 .
FUM CefleMuYecknx HabmaeHni Puc. I. Cxema npopusei 2. 5D coemxu
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MOB OI'T 2.5D no3soJinio AeTaabHo H3YUMTh FE0J0rHYecKoe CTPOCHIE MECTeAYeMOoro yuac-
KA, YTOMHHTE CTPYKTYPHBIH MAaH JOKATBHOTO MOTHATHS, NOCTPONTD ME0OTHYECKYIO MOAEIL
MECTOPOXICHHUA 1 YTOYHHTD Janachl YB.

o reofOrHYECKOMY 3a1aHHI0 NIOHIALL obpabarsiBasach Kak 2D, 1 n10THOCTL CeTH
ppoduiei MO3BOANIA OCYIUCCTRAT MOCTPOSHHE FE0N0rHYeCcKOi MOCIH € N1ETANBHOCTDLIO,
HeoGXOIMMOIT U1 OTODPAKEHHS METKOOIOMHOTO CTPOCHHS CTPYKTYPBL.

[Mocne 3aBepuicHUs OTHETa, KOTIa BCe MaTepHaibl OBUIH MepelaHbl 3aKATHHKY, NOABK-
nack waes obpafoTaTh ITY MUIOIALL KAK 3D, yUMTHIBAA PETVASPHOCTE CeTH npoguaeit (HH-
TepBan meskay JuHusamu TB-T1 I coctaasia S00 M), MX NPAMOIHHEHHOCTL H XAPaKTEPHCTHKH
cHeTeMBl HABMIOACHHH TIO3BOJISAIIN 3TO CACHATD. Ilas 3roro nuowans Oblia pasduTa Ha 1Ba
OPTOrOHAIBHBIX ncennokyba, oGpaboOTaAHHBIX Kaxablil otaeasHo (puc. 2). Pasmep OuHa, B
HaleM cayuae, onpeaeisics Y2 paccToaHus MEKIY MYHKTaMIl [IPHEMA Ha COOTBETCTBYIOLIEH
AMEN 1w Y2 PacCTOSHMS MEXIY JMHHAMM MIPHEMA, T.0. pasMep Buna cocrapna 25x250 m.
FeomeTpis 1 (hOPMHPOBAHHE CCHCMOTPaMM 3D GBUIH cAeAaHbl BPYYHYIO M3-3a OTCYTCTBHSA
SPS-daiinos HeoDXOAUMOTO dopmara (puc. 3,4). EAMHCTBEHHBIM HEAOCTATKOM Takoi reo-
METPHH SBISSTCH CHIBHO BBITAHYTAs NMPAMOYTOIbHAA dopma GuHa, TEM He MeHee, paMep
GiHa OKAZAICH A0CTATOMHBIM JUIA MOJIYYCHUA KaUYECTBCHHBIX PE3YIbTATOR 3D obpaborku. s
HAWIYHLIETO COTIOCTARNEHIA PE3YILTATOB obpaboTka neesrokydos 3D seaach no rpacdy, Mak-
cHMIBHO puGmpkeHHoMy K rpady obpaboTkm 2D, OcobeHHo HHTEPECHO OBIIO CPABHUTD
npenmytectsa obpadorku 3D Haa 2D He TOABKO N0 OMHOM TUIOLLANN, HO W 110 OAHHUM W TEM
KE MATEPHATAM, M YIIYCKATh TAKYIO YHHKAIBHYIO BO3MOAHOCTD Gb110 BBl HENPOCTUTEIBHO.

K ocHOBHBIM npenmyiiecTsam obpadorkn 3D oTHOCHTCH OTCYTCTBHE HEBASOK MCAKILY
npodnAsMI (HenIMeHHbII «Bud» 0GpaboTky 2D), CYIECTBCHHO HCKAKAIOLINX CTPYKTYPHBI#H
IL1aH.

Koppekiins craruieckux nonpasok 8 3D npouexoanT cpasy no BCCH TL10LLAAN C YYETOM
COCEAHMX Mpodhuieil, TeM caMbiM 3HAYHTEIBHO NOBBILAS TOYHOCTD NMOCTPOEHMN .

[Tocae NpoBeacHUA KHHEM ATHYCCKOrO AHAMN3A eCTh BOZMOXKHOCTE MIOLAIHOTO cria-
KMBAHUA CKOPOCTEI, MTO YBEIMUMBACT COMNACOBAHHOCTL CHEMKH. NonoaxneHue rpaca npo-
HeAypaMK NPOCTPAHCTEEHHON 0DpalbOTKH, TAKHX KaK DMO-npeoOpaszoBaHHe W MHTPALLUA,
CRIPAIO 0C0B0 BAKHYIO POJIb TPH [OJYYCHHH OKOHYATENbHBIX PE3Y.IbTATOR.

i
/] /|

/ / 1
/
'}

/
n‘l j.f

11l

a 6

Puc 2 [ pabuneckoe npedemastene ceomempuu no nceadoyiiam: a) cyimepuduonaibini ncesdokyd,
0) cyfuupomunii neeadoryi
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Mpumenenune 3D
MUTpauUMM NOIBOIM-
J0 MHTpuposBaTth Doko-
BBIC OTPAKCHMA M VYECTH
CCHCMHYCCKHH CHOC Ha-
KJOHHBIX TPAHKLL B NMpoO-
CTPAHCTBE, 4 HE B Nioc-
KOCTH OAHOro npodwmas,
470 OCOBCHHO AKTYAIBHO
B NATE03I0ONCKHX OTI0XKE-
Husx. Ha pucynkax (puc.
5-7). B KauecTse NpUMepa,

NPEACTABACHO CONOCTAB-
neHue paspesos 2D w 3D
00paboTKn cybmMpoTHO- :
ro nNeeploKyda I8 HuK- r__
HETD HHTEPBAA IeoNori- — =
Meckoro paspesa. Caeayel Puc. 3. Hexodnne ceicmospasn OB 2.5D coemu:
OTMETHTEL, YTO MpPEeHMYy- (&) = Iarmtsies. (1)~ nenpwnnme

ARARRRARRARANENNE)

wectno 3D murpaumm co-
CTOMT B DOJICe KAYECTRCH -
HOM BbISBACHHN BaXHbIX
ACTANCH CTPOLHMSA 1TOBEP-
xHocTH hyHaameHnTa, Ha
BpeMeHHBLIX paspesax 2D
obpaborkn O A npakTu-
Yeckmn He peiaensercs. Ha
PHC. 8B BHAHO, MTO KOppe-
asuns O A nposoaniacs
NPAKTHYCCKN MO NYCTOMY
MCECTY, TOI1la Kak B H'.i['llll'
ante obpatorkn ID om
II['II.'I-HI!.lHL"lL'!-I MNOoOBCEMEC -

e TR N

tHo. [To marepuanam 3D
MOKHO BRUACIHTE Peikue L e ORISRERNE | _
BHICTYII M nporube no | = —

MNOBEPEXHOCTH J00OPCKO-
o OCHOBAHHA, A TAKKE Puc, 4 'f-rJ'NJP“HJ'NMHHH:H CENC MO MMM rTe 31D
fonee yBepeHHO npocae-
IHTh HAKAOHHALIC OTPAKCHUA BHYTPH TOUK KpUCTAIAMMeCKoro dvuaaMenTa. Mexoas
M3 ITOTO, MOKHO CACAATH BLIBOA O TOM, YTO NO BPpEMEHHBIM paspesam 3D woxno bonee
YHEPCHHO BHNOJAHNTE KOPPEAALIMIO OTPAKCHHH, CBAIAHHLIX ¢ KpoBaeH hwHIaMenTa,
BLUICAHTE MVILIOBHAHBIC 00JaCTH B NOPOAAX JOWPCKON0 OCHOBAHMA W BHABNTE JOHK
ICCTPYKUMA Ha JoKaabHBIX BCTYnax. OcoOulil HHTEPEC NPEACTARINET KPCKAs YACTh
paipesa, nociae 3D obpaborku (eMm.prc. 6) MOXKHO OTMETHTB BONee IHAYHTEIBHOC pac-
YACHCHMWE 3TOH TOALHA,

Mo okoHvanum obpaboTKH, 1A AVUIIero ucnoibliosanus, oba neenaokyba Guiam
PACIIMTEL Ha OTACABHLIC TIPOQILTH W JArPYVKCHB B MHTEPIPETAUHOHH LI nakeT kak 2D-
THHHM, DTO CAABAHO C OAHOHATIPARICHHOCTLIO CHEMKH (NO CYOIMPOTHOMY NCeBaOKYDY
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Puc. 8. Kavnozumnwi apesmennoi paipe w3 paipeia

CTPYKTYPA BHITATMBANACH B CYOIINPOTHOM HANPABACHHUH, MO CYOMEPHANOHAILHOMY — B
cyOmepuanonansiom). lNocae sarpyskn npodmaeit kak 2D-auunm 3101 3dhdext cpasy
neves. [Mo npeasapuTenbHOMY AHATHIY MAKCHMAIBHAN HEBA3KA MeXay npodiasMu nocie
obpaborku 2D nocrurana 12-14 mc. MakcumansHas Hepsska nocie obpaborkn 3D ue
npessiiana 6 mc, ¥ro obecneunBano HONBUIYVIO TOCTOBEPHOCTL CTPYKTYPHBIX NOCTPOCH Wl
nocae 3D obpaborkn. Hanuwumne Hepasok nocne obpaborkn 3D cBa3ano ¢ HeBSIKAMM
MEXIY CAMHMH OPTOrOHAJIBHBIMM IIEI:H.'lilK}'ﬁil'«-IH. XOTH YPOBCHE HCBA3OK JHAYMHTENLHO
Hike. Ha kaprax msoxpon no O I (puc. 9) oueBHAHBIM SBASICTCH BAMAHME HEBAIOK Ha
noseacHue n3oauumi. Nocae obpabotTkn 3D Takux apredakToB HET, NPHYEM BEIHYMHA
HEeBA30K Ha KoHuax npodmaci 8 2D ananuiy He noaexnT

Ilan obpaborkm ceficmudeckux matepuanon 8 ' «HALL PH sy, B.H. Ilnuasma-
Hias DBUTH NEPeaaHbl HIMEHEHHBIC KOOPAHHATH Npoduaci, MosTomMy CACAaTh NPHBAIKY
K CKREAXKHHAM DLLIO HEeBO IMODKHO, TEM HE MCHCC, ILTA Goace noaHol OUCHKH KaveCThRa
obpaboTKM CACA0ORAI0 BLINOAHHUTL CTPYKTYPHBIE nocTpoeuus. [as 3Toro Menoasiosa-
AHCh cpeanne ckopocti (Vep), paccuutanubie 13 apdekTunrbix ckopocteit (Vad) saons
rOpH3OHTOB. Vi paccuMTHIBAIHCE NO NOPHIOHTAABHLIM CACKTPAM CKOpPOCTEll KaK mno
cellemorpamsmanm 2D, Tak u no ceitemorpammam 3D, HanbGoaswmit nurepec saeck npea-
cramser O P, kponas onHoro M3 HedTeHOCHBIX NIacToB. B peavasTare cTpyKTVPHBIX
nocrpoeunil (puc. 10) crpykryphas kapta nocie obpaborkn 2D conoctasMma ¢ oTHeTHOMN
KAPTOil MO 3TOMY FOPHU3OHTY, B TO BPEMS KakK Ha Kapre nocae obpaborkn 3D nokanbHsii
KVTIOJ1 HA CEBECPO-BOCTOKE NPEBPATHICH B CTPYKTYPHBIH HocC (puc. 1 1). [Mpusmesareasno,
YTO HMCHHO HA 3TOM JTOKANTBHOM KVIOAC DOkla pCKOMCHAOBAHA OAHA U3 ABYX OTHECTHRIX

famnaduamas woyewo-npaK mseckan Ko penius g1



Puc. 9. Kapma uzoxpon no OF I a) no pesyavmamam 2D o6patomyu; 6) no pesvasmaman 30 odpatomiu

Puc. 10. Conocmasaenue cmpyxmyprsx kapm no OF P nocae 2D ofpabomiu: a) omyemyan Kapma,
i) memamunecxue padomut T« HAL PH us. B.H. Winwasvanas

ckpakun. Ecnn 6wl uuTepnperauuns aenanack no marepuanam 3D, pekoMeHIaUNH HA
OypeHne CKBAXHH, BO3MOXHO, MOTTTH BBITL M APYTHMH.

B pesyasTare conocTaBienus CTPYKTYPHBIX MIAHOB, Noay4eHHbIX Ha ocHose 2D u 3D

obpal MOMKHO CVAWTL O CYLIECTREHHOM YTOUHEHHH | JeTann3alu CTPOCHHA reosorn-
HECKOIO Paapein, ocoDEHHO B LIENCBOM HHTEPBATE.
52
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Puc. 11. Cmpyxmypuas kapma no OF P: a) no pesyasmamanm 2D ofipatomxu;
G) no pezvanmaman 30 ofpabomiu

Buisoam

B pesvasrare npoBeieHHbLIX HCCASA0BAHKA HYAHO OTMETHTE, YTO NMPOAOILHO-HENPO-
nonasioe npodmanposarne 2.5D asaserca npoMexyTOUHBM 3seHoM Mexay 2D w 3D nno-
HEIHBIMK celemopaipenkasu. OHa aaer Boslee KAYECTBEHHBIE H YBEPEHHBIE PEIVALTATH N0
cpapHeHMIO © 2D 1aHHBIMK M B TO XK BPEMS MOXET COCTABMTE KOHKYPEHLIMIO Gonee n1oporoi
3D meroamke. ITo TAKKE CBAIAHO € TEM, YTO OTpaboTKa NADILAAM MO CHCTEME MPOAOILHO-
HenpoaoasHoro 2,50 cedemonpoduanposadis, Kak Npasuio, OCYIIECTAAAETCH B ABYX OPTO-
rOHANLHBIX HanpasteHusx. [MocranoBka paboT ¢ NPHMEHEHHEM MTPOANITEHO-HENPOIONBHBIX
cueTeM HAOMIOICHHH NPEACTABIACTCH AKTYAILHOH B YCAOBHAX NOCTOSHHOIO COKPALICHMSA
(PHHAHCHPOBAHMA reostoropaspeouHbix pabor, a obpaborTka raHHkIX B Bapuante 3D Gonee
NPEANOYMTHTEIBHON No cpasienmio ¢ 2D obpabortkoii. Mpumenenne chemkn 2.50D na mano-
pasMepHbix OOBEKTAX, HA HAL BIMAA, CTABMT €€, B pAie cayvaes, naxe B Dosiee BuITOAHOE
nojokeHue, vem 3D cuemka.

JHUTEPATYPA

|. Kaireopodos E. 1., Kucerea O.B, Kyaazuna C.@., Caspanckas M.I1. Metoamieckne 0CHOBLI
npusMeHenia cuctemibl HabmoacHuit MOB OI'T 2.5D ceficmopasseakn u ocobennocTi obpaborkn
NOACBEX MATEPHATOB B npeaenax XyATypeKoro JHUEHIMOHHOTO yuacTka XauTe- Mancuiickoro
okpyra//TTymi peannsaumnn HepTerasoBoro NOTeHUMAIA XaHTsi- MascHiCkoro asToHOMHOTO OKpYTa
~ Orpu /Marepuans X1 nayuno-npakruieckoil kondepenumnn. — Xanrsl - Mancuiicx, 2010.

2. Kaieopodoa E.I1., Kyaaeuna C.@. Texnonornueckne ocobeHHoCTH 00paboTKN NOACBKIX
smarepuaion MOTT 2.5D ¢ npuMeHeHHeM PALIHYHBIX METOAMK Ha XYATYPCKOH naowanm
XMAO-Krpw. — Yepanua, Kpeism, 2-8 Mexaynapoatas HayiHo-npakTHieckas xoudepeHims
«Ceilemo-2011», cenmsbps 2011 1
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TPYIIHOI’ISBJIEKAEMBIE 3AITACHI HEOTHU
XMAO-IOI'PbI:
rEOJJOTMYECKHE KPUTEPUU WJIEHTUOUKAIINN

HOA Kyabmun
(I'T «<HALL PH um.B.H. HInuasmanas)

MeroueHne YIICBOA0POAHBIX PECYPCOB B XanTsl-MaHCHIICKOM @BTOHOMHOM OKpyIe-
[Orpe npoMcxoanT B HanboIee AKTHBHBIX C TOUKH 3PCHUS HIBICHCHNA HX M3 HEp TaK Ha3bl-
RAGMBIX «CTKOMIBIEKAEMBIX® 3aracax. 3aKOHOMEPHO, YTO B OCTATOYHBIX W NMPHPATLIMBACMBIX
sanacax Hedrn XMAO-IOrpet Bo3pactaeT 1045 «TPYAHOHIBACKACMBIX> (TpHU3), B cassm ¢
qeM B HacTosee spems B HedTsinom coobilecTse BENETCH AKTHRHAN JHCKYCCHSA O NpeIMeTe
obCykKIeHHsI: Kakue OOBEKTHI (naacTsl) M 3A1CKH MOXHO OTHECTH K KaTeropuu TpH3, xpu-
TEPUAX MX HACHTHUKALIMHY, XapAKTEPUCTHKE 0BBLEKTOB U MX jlone B obuiem Danance.

MuTepec K 9Toil TeMe He TPA3IHbIi, MOCKOALKY AHAITHI CTPYKTYPRI BLISBICHHBIX H
[IPEABAPHTEALHO OLEHEHHBIX TPYAHONIBAEKAEMBIX 3aracos HehTH MO3BOJSET ONMPEAeinTh
ocoBeHHOCTH UX TeppUTOpHATEHO AndipepeHinalnm, OCYINECTBUTh L0CTATOYHO HANEHKHOE
NporHo3NpoBanne yposHeit Hedrenobumu B perioie, BHIOPATL TEXHONOTHUECKHE NOAHTOHDBI
s orpaborki hHEKTHBHBEIX METOLOB YBEAHYEHHSA HedreoTAaUH.

B cOOTBETCTBIM C COBPEMEHHBIMM 1IPE/ICTARAEHUAMHM TPYAHOUIBJICKACMBIE 3aT1achl HE-
(TH conepKaTCH B 3ANeRax MKW YACTAX 3aNeXeil, OTIMHaloUIHXCH CPABHHUTEIBHO Hebnaro-
NPUATHBIMU JUTSE U3BJACUYCHUH VB reosormyecKMMH YCIOBHAMH 3aNCranus Hedpt 1 (HaH)
AHOMATLHBIMH U3HIecKMH e€ croiicTramMK. B niactax ¢ TpyAHOH3BICKACMBIME 3aniacaMu
HabmoAACTCH MPE3IBHMANHO CIOXKHBIH MEXAHH3M BLITECHEHHH HedTH, CBA3aHHLIH C OIHOBPE-
MCHHBEIM BITHAHWEM MHOKECTBEIL d]ElKT[}[}GI’!, TAKHX KAK KAMHIOApHLIE ABRIEHWS, BA3IKOCTHLIC
cuibl, (hasoBsle Nepexoisl B COMETAHMM CO CAOHCTOH HEOJHOPOIHOCTLIO. PaspaboTka Takux
OFBEKTOR CKA3LIBASTCS HA TEXHHUKO-IKOHOMHUHECKMX MOKA3ATEAX N3-3a HEODXOAHMOCTH 1pH-
MEHEHWS HETPAIHILHOHHBIX TEXHOIOTHIA, CNelHaIbHOIO HECEpHITHOTO obopyiaoBaHHa U Np.

O TepMunax n onpeneseHnsx

TepMun «TpYAHON3BICKACMEIE 3ATACHI» TOABHICSH B KOHLIE 70-x rogos. B Hay4HBIX TPY-
nax 3.M. Xanmumosa n M,E. ®eitruna k TpH3 orHecer sl «... 3anacsl BLICOKOBAIKO# HedTH,
MOATA30BLIX 3ANeKeH, BOTOHETAHBIX 30H, KOUIEKTOPOB CAOXKHOI CTPOEHHA W T.T1., d TAKXKC
JANACH HEZHAUMTENIBHBIX 110 PA3MEPaM 3anexei...».

B 1986 r. 8 UTuPTH paspaborana «Bpemennas MeTOANKA Fe0N0r0-3KOHOMUYECKOH
OLEHKH 1 KIaccH(UKalI 3anacos 1 pecypcos Hedruy [1], B koTOpoit ¢ no3nunit agdex-
THEHOCTH paspaBoTku HEITHHLIX MECTOPOXIEHHI ONpPEaeaeHBl TPH TPYNML! BIWHIOUINX
hakTopos: reonoro-rexHonoruyeckue (BAiIkocTs Hedrreil, NPOHWIIAEMOCTE KOMUIEKTOPOB,

cooTHOIEHHE 06BEMOB HedTH W TA3a B 3A1CKH, CTENCHbL MCTOUMIEHHOCTH 3aMacos W np.),
ropro-Texinueckue (rmyGuia 3aneranns MIacTos, CTENeHbL ATPECCHBHOCTH CPEllbl) M NpH-
poaHO-reorpahuicckue (MECTONONOXKEHHE TEPPUTOPHHM).

K 1994 rony ureruryrom GeUtH chOPMYTHPOBAHB! KOAWYECTBEHHLIE KPHTEPHH OTHECE-
HU# 3anacos k kateropun TpH3. B 1998 roay ¢ ueibio cTHMYAMPOBAHKSA OCBOCHHS TPYIAHO-
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HimackacMbx 3anacos IMpukasom MTTP Ned| or 13.02.1998 1. 6nuin YTBEPXACHB HEMHOID-
"TMCJICHHBIC KPUTEPHH OTHECEHMA 3IeKeil K oToil rpynne, B 4acTHOCTH — HebnaronpUaTHLIE
cpoiCcTBa Hedyreit ¥ cooTHOMEHHI D6LEMAR HedT, ra3a M NIACTOBOI BOABI B 3A1CKaX (NOAra-
JOBBIC “ACTH MATOMOUIHKIX HETSIHEIX OTOpoySY | nepudepritiiie vacty Hedranbix 3aneKe,
MMCIOIMX MAJIBIC HE(ITEHACLIIEHHBIE TOMHIB). DTHM Ke NMPUKAIOM NPCAYCMATPHBAIOCH
npojoaxerHne paspaborku s Metoauueckmx PEKOMECHAAIWIH MO OTHECEHHIO 3anacos HedTw
K TPYAHOHIRACKACMBIM M OCTATOYHBIM (HCTOMCHHBIM)», paBoTa Han KOTOPBIMM, OAHAKO, 0
HACTOAMIETO BPEMEHH HE 3aBeplIcHa.

B 2005 roay 3. M. Xanumossim, H, H. JTucosckmm [2] Bce KpuTEPHM OTHECEHHA 3anacos
K TRYAHOHIRICKACMBIM ODBEAMHEHLI B NATL FPYNT M0 MPHIHAKAM AHOMATBHOCTH CBONCTE
Hedreit 1 razos (BAIKOCTS), HEDAArONPHATHOCTH XapaKTePHCTHK KOLIEKTOPOB (HH3KME 3HA-
“eHms KOMPDHUMEHTOR NOPUCTOCTH, HE(TeHACKILEHHOCTH, MPOHHLIAEMOCTH, NATEPATLHAS H
BEPTHKANLHAA HEOAHOPOIHOCTL JIACTOB), THIIAM KOHTAKTHBIX 30H ( HedhTe-TnacToBas soja,
HE(DTh-TA30BAN 1WANKA), TEXHONOTHYECKUM NMPHYHHAM (BuipaboTaHHOCTL) # rOpHO-TEONO-
FUYCCKHM (DAKTOPAM, OCHOKHAIOUIMM (YI0POXRAIOITHM) OypeHHE CKBAXMH W JI06KIMY HedhTH.

B cootsercTaum ¢ XxpoHonorHeil TPaHCHOPMALIHH KONTHHECTBEHHBIX KPHTEPHEN OTHE-
CCHUA 3anacos K TpyanonIniekacmeim 8 Nocyrapersenom Banance 3anacon, SRASIOIIEMCS
OCHOBHBLIM MHCTPYMCHTOM TOCYAAPCTRCHHOID YMETA BLISRICHHLIX B HEAPAX 3ANACOB VIIEBO/O-
POIHOFO ChIPLS ¥ MTPAIOILICM OCHOBHYIO POJTL NMPH OLIEHKE TEKYILErO COCTONHMS M NEPCNICKTHE
passuTis TIK, Hauann nosinisTeCa HEKOTOPLIE NOKAIATENH, TOIBOAMIONIHE OCYIUICCTRAATH
stptpexTunnyio audepenumamo sanexeit: 8 1979 roay 6ananc COMEPXKAN CBEACHWSA O BH3-
KOCTH HEPTH, IHAMCHUA NIPOHMLACMOCTH ¥ MOITHOCTH KoJUieKkTopa nosisuancs ¢ 1985 rona,
CBE/ICHHS O NOAralonkX 3anckax — ¢ 1989 r,

Obcyxaapmeiics 10 HACTOAUIETO BpeMeHu Hopoil « Knaccudmraumeit 3anacos u npo-
FHO3HBIX pecypcos HedTH 1 ropiounx razoss 2005 roaa |3] npeayemarpusanocs pasieicHue
JUICKEH M MECTOPOXJICHHI YTACBOAOPOAHOTO CHIPLA N0 PPEKTHBHOCTH HX OCBOCHMWA M
CTENEeHM PEHTADEABLHOCTH Ha IPYIIB HOPMATLHO-PEHTABENLHBIX, VCIOBHO-PEHTABSTLHBIX H
HENMPOMBIILIEHHEIX 3aniacos. Beeaenwe B neficTane HOBOI KraccHdMKALIMN OTAOKEHO, B CBHIN
CHEM B YCHOBMHX OTCYTCTBHA HOPMATHBHLIX TOKYMEHTOB 3A/124a OLEHKH CYMMapHLIX 00BeMOn
TPYJIHOUIBACKACMBIX JAnAacon B 0611eli CTPYKTYpe OCTaéres BechMa npobaeMarniHo,

O kpwrepnax maenrndmxammn TpH3 mecroposaenmii XMAO-I0rpwm

[Mpuamnb TPYAHOUIBACKASMOCTH 3aNacos HedTH MOXHO PA3NCAHTL HA JBE COCTAB-
JIOIINE: CCTECTBEHHBIC W TEXHOTCHHBIC, B COOTBETCTBHH € KOTOPLIMH TIPH OfpeaeteHnH
NMpUHALIEKHOCTH 3ancxkeil K rpynne TpH 3 ucnoasayiores reonornaeckue, TEXHONOTHYECKHE
i IKoHoMIeckne kputepun. Mo nannsiv Nocynapersennoro Gananca 3anacos A0CTOBEPHO
CYAINTH O nofie H Xapakrepuernke TpH 3 MoXHO, MCNOABLIYH TOABKO IEONOrHYCCKHE KPHTEPHM
HX ONMPEACICHHH.

B 2] nocrarouno GopMantHIOBAHL NPHIHAKK TPYAHOMIBICKACMOCTH 10 CBOHCTRAM
HehTeil, K KOTOPKIM B COOTRETCTBHM C [4, 5] MoxHO oTHeCTH Ba3kocTs (230 MITa*c), Gurymu-
Ho3nocTh (naoTHocTs npu 20°C >0.893 r/em’) nedyru, conepxanme B neii napadwna (>6%) u
cepsl (>3.5%). DTu napaMeTpsl U HX IPAHHMHBIC IHAMEHWUS VIHTHIBAIOT TEXHOIOTHIO 10BLIMH,
TPAHCTIOPTHPOBRKH, NepepaboTku Chiphs, OBECNCUHBAIOT CrO KOMILICKCHOE HCMOALIOBAHNE W
COACPXRATCH I XapakTepucTukax sanexei fannwx Nocbananca PO,

Mo ocransnbiM reosorndeckus kpurepuas s aauneix NocBananca dopmanusonan-
HBIE NPHIHAKH OTCYTCTBYIOT 34 MCKIIONCHHEM MPOHHLACMOCTH, IHAMEHHEM KOTOPOIt OXa-
PAKTCPH3IOBAHO MEHee nososnik 3anexeit. Tesm ve meuee, npu anddepeHumammn Tanmx

Lh
Lh
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Fochananca VIHTHBAIHCH TPAHHYHBIE NAPAMCTPRI, npuuateie LIKP Pochenpa [2] B wacTm
(hHALTPALIHOHHO-EMKOCTHBIX CBONCTE KO/UIEKTOPOB (1MOPHCTOCTD, HEPTEHACHILLICHHOCTB),
HLUTHYMS ABOHHOH NOPHCTOCTH, NPepLIBUCTOCTH U pacwie HEHHOCTH TLIACTOB W XapakTepHc-
THKH KOHTAKTOB «He(Th-TUIACTOBas BOLa» HITH «HEMTL-Ta30Bas IanKas.

JlonoAHHTEABHO MTPH OTHECCHHH JIEAKENH OUEHb CIOKHOTO Ie0/I0IMYeCcKoro CTpoOeHNA K
rpynne TpH3 uenoan3yercd npeaeibHs genmanna KM H, pasas no skeneprHoil ouexke 0.230.

XapakTepueTHKa 3a/iexKen

Mo reoJorHueckuM KpUTEpHAM B KaTErOpHio TpW3 otHeceHo 328 MeCTOPOKIEHMI
(puc.1), 1150 3anekeil KOTOPBIX XapaKTEpH3YIOTCH AHOMANBHLIMM (PUIHKO-XHMHUECKUMH
cpoiicTBaMu Hed)TH, ABASIOTCA NOAFA30BbIMH 30HAMM He)Tera3oKoHAeHCATHBIX 3aiexei
(HedTaHbIE OTOPOHKH HeBONBIIOH MOIWHOCTH ) WK NPHYPOYEHLI:

* K MPOAYKTHBHBIM OTI0KEHHAM TEKCTYPHOTO CTPOCHMS THITA «PADUMK»:

« K MOPOAM A0IOPCKOTO KOMILIEKCA ¢ IATEPATbHOMH I BEPTHKAIBHON HEOIHOPOAHOCTHIO
UABTPALIMOHHO-EMKOCTHBIX CBOIHCTB pe3cpByapa, npeodIafaninM KaBepHO3HO-TOPOBO-
TPEUIHHHBIM THIIOM KOLIEKTOPA:

* K MAKPO- M MUKPOGHH3OTPOIMHLIM KOJLICKTOPAM OTIOKCHHI TIOMEHCKOH CBHTHI «MO-
JAMMHOTO® CTPOEHMS € BBICOKOH CTETNEHbIO HEONHOPOAHOCTH pa3peia;

. K OTJ0KEHHAM A4HMOBCKOI TOJIIN € JTOBYLIKAMH KIHHO(POPMHOTO CTPOCHHA W HE-
OAHOPOIHBIM XAPAKTEPOM CTPOEHMS peiepByapa;

« K OTJAOKEHHAM DAKCHOBCKON CBHTHI, XapaKTEPH3YIOMIHUMCH CIIOAKHBIM THITOM KOJUIEK-
TOpa U pe3epeyapa.

JanekH coacpKaT HAYATLHBIC MEOJ0THYECKHE/ M3BIEKAEMBIC 3anachl (HI'3/HU3) He-
dru npombinTeHHBIX Kateropuit ABC, B konmuectse 7994/1926 min 11 6583/1 294 viH T 11O
kareropun C,, pacnpeneieHHe 9THX 3aM1aCOB M0 THINIAM NPUBE/ICHO Ha puc.2, 3.

¢ baxeHoBckan B AHOMLTBHEIE
CBHTA cuoiicTsa HedT y ‘FHE;H“‘
# [Nanrasonkie ﬁ:';. éf% 3%, mAcwpcrwit
DR KOMILIEKE
¥ (LHOK)
% 24

7%

® AHHMOBCKHE

OTIORCHHA
90 ® TioMeHCKAR CBHTA
27% 109
32%

Puc. 1. Pacnpedeienue mecmapowcdenuic XMAO-I0zpw no munaw TpH3
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Moarasonke baseHonekan
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FPuc. 2. Pacnpedetenue Haua@isislx BI61eKaemuy Janacos NPOMBULTENHEX Kamesopui ABC

T e— bakecHonckan
wiAsiiioRcicies HLTEACH ‘:“'::* 8 AHOMAILHLE
0. 7% 2.2% cpoficTEa Hedmi

OTAOKCHHA
13.1%

22.7%

w * Prlirmis
2.0%

*  Jsopckui

g TOMEHCKIA
CRHTA kosmmaeke (1K)
3 %

S7.1% 2.2

Puc..7. Pacapedeienie NG ibinX IgIeKaemsx anacos Kamesapii

B wepacnpeaeaénnosm houne veap XMAO-KOrpw no rpynne TpH 3 waxoanrtea 131 3a
1e&b 82 MecTopoxacHuil, Ha 10mo Kotopex npuxoantes 13.3/14.3% HI'3/HHU3 kareropuii
ABC u 18.6/21.3% kareropun C

Jasean nedrmn ¢ anosabHEMH GHINKO-XHMEsecKkvm croiicTaamu, B ory xateropiio TpM 3 no
HHbM [ocGananca MoxHO oTHeCTH 268 Tnexei GoaBIIOH rPYIINL! IIACTOB 52 MecTOpORIICHMI
XMAO-IO0mst ¢ HauIbHBIMK TeoonrMeckuMn/ usnnekaembivi sanacamu (HM3/HU3) wedrm

nposisiuUieHibix kareropuit ABC B kommsecrse 3178/51 1 soma v u 1HIS/255 s 1 no kareropum

C.. Haxornaennan 200u4a vedrmn cocramser 4539.2 s 1 — 47.3% or HH3 kareropuit AB(
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Mo KpHTEPHIO BAIKOCTH HedTH N3 52-X B 3TV KATETOPHIO BXODAT TOJABKO IHECTh MECTO-
poxaennit: Ban-Eranckoe, Bocrouno-fuaorckoe, AKymaxanosckoe, 3anaiHo-Bapberan-
cxoe. OcTaneHKoBekoe M IKyransekoe, cymmaphsie HH3 KoTopbix cocTasasior 16% u 8%
kateropnit ABC, u C,, HAKOMJICHHas 100biba — (0.3%, creneHb BLIPADOTAHHOCTH 3aMacos
_1.7% or HU3. Yethipe MECTOPOAIEHIS H3 ITHX LIECTH PACTIONATAIOTCH B 3aNalHOH HacTH
okpyra B npenesiax KpacHoneHHHCKOM, [Mpuypansckoit 1 @ponosekoil HeDTEra30HOCHBIX
obnacrei (HIO).

JaneKH B OTI0KEHHAX IIACTOB ¢ «pADMHKOBOH» TEKCTYPOH CAOKEHBI NECHaHO-TJIMHHC-
THIMI TTOPOAAMM ATLIMCKON CBHTBI, XapaKTepH3YIOUIHMHCH CHILHOIN THTOIOIHYECKON He-
OAHOPOIHOCTLIO, TOHKHUM MEPECIANBAHHEM NECHAHBIX M FTHHHCTHIX BKIOUEHHI pasiniHON
(hopMil H pasMcpoB.

OcHOBHAA OTAHYHTEBHAN 0CODEHHOCTL KO/UIEKTOPOB «psA0tHKOBOI» TEKCTYPbI COCTOMT
B TOM. YTO MO reodM3InYecKnM MeTOIaM U3yJaeTcd Mnavka nopoisl, NpeacTanjieHHas ToH-
KIM TepecianBaHueM MeCHaHo-ANeBPOHTOBLIX M IIHHUCTBIX nopol. OTin4He KOLIEKTOPOB
«pIGUMKOBONO» THITA OT KIACCHUYECKOTO aHW30TPOITHOTO COCTOMT B TOM, YTO B nake «psbin-
Kas YepeloBaHue MPOCIoen KOUIEKTOPOB H HEKOJUICKTOPOB HE BCET/1a MOAMHHIETCH 3aKOHY
MApAIeILHOTO HATUIACTOBAHMA, a MMeeT 0o/ee CTOKHYI0 MO3AHYHYIO HIH «PAGUHKOBYIO»
tekerypy (puc.4). [Mpu oterke noacy€THLIX napametpos 3THx naactos no [ HC npumensercs
MOfIeb AHH3OTPOITHOTO KOJUIEKTOPA, MNOCKOALKY OHa ABageTcs Doslee anekBaTHOMN Mo cpas-
HEHHIO € MOZIEbIO MOPOBOTO KO/LIEKTOPA € paccesiHHOH IMHHHCTOCTbIO.

B a1y kareropuio TpH3 orneceno |12 sanexeit 9 mecropoxaeHuit XMAO-HOrpsi ¢ Ha-
YATBHBIMH FeoIorndeckumu/i3nnekaempivm 3anacamu (HI3/HWU3) nedrru npoMbilLieHHBIX
kareropuit ABC, B kommvectse 69/15 man T n 107/22 MH T 1o KaTeropuu C,. HakonneHHas
n06bMa Hedrn coctasmsier 1.4 man T — 9.5% or HU3 kareropuii ABC,.

OcHOBHas YacTh 3anacoB Beex Kateropuii (92%) cocpenotodeHa B naactax AB, ' Tpéx
mectopoxaenuii bonsioro Camornopa (Mernonckoe, Huknesaprosckoe, Cesepo-Tlokyp-
ckoe) 1 JIVroBoro MecTopoXiaeHus, paciojioXeHHbiX B npenenax Baprosckoro Hedreraso-
HocHoro patioHa Cpeaneobekoit HIO.
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Janexu HedTH NPUYPOUEHBI, B OCHOBHOM. K MOBYLIKAM AACTOBO-CBOAOBOIO THNA C
HVIEMEHTAMH JIHTONOMHYECKOTO IKPAHHMPOBAHMA, TUTOWLALL HE(PTEHOCHOCTH 3a1eXeil HiMe-
HHCTCA B ananaloue 0.8-176 kM’ u cocrasaser. B cpeanem, okono 19 ks’

3anexn » 10w0pekom kommaexce (JIIOK) NPHYPOUEHE K KOMIVIEKCY NOPOA AHCIOLMPO-
BAHHOTIO CKIan4aToro ocHoBauus (dyuaamenrta) 1 MPOMEAKYTOMHOTD KOMILICKCA NPEanono-
AHTEABHO NEPMO-TPHACOBOIO BOIPACTA

Craamiaroe ocHOBAHME NPEACTARICHO, KAK NPaBHI0, THCIOUMPOBAHHBIMK, B paziny-
HOW CTEMNEHHW METa 'ili‘lrl'llilll JOBAHHLIMHM NopoaaMy, OTHOCHMLIMH KAK K CTRal IIIil‘Hlli!Ir"}l."'n'II-I"'l-i.
TAK M K Marmatuieckum obpasosannam. Cranuessie, kapboHa HO-TEPPHTCHHLIC, BYJIKAHO-
MCHHO-OCATOYHKIE K BYJIKAHOINCHHBIE OTIIOKCHISH. AT OUHE MEOCHHETTHHATBHBIC KOMILICK -
Chl, IPOPBAHBI MHOTOUHCACHHBIMH HHTPYIMAMM KHCIOM0, PEXE YMEPEHHO KMCAOTO, CpeiHero,
OCHOBHOTO M YABTPAOCHOBHOTO COCTAROB

Tpracosuie obpazoBaHHs WHPOKO PAIBHTEL B rpadeHoobpasHBIX pHPTOreHHBIX Npo-
rubax, B OCHOBHOM, OHM OTHOCHTCH K TYPHHCKOH CCPHH, OXBATH BAIOIICH 00beM HHAHETO H
Cpeanero otaenon Tpuaca. OBpasoBaHMs NPEACTARICHL! NOKPOBAMH OCHOBHBIX spipyannon
C NpocioaMu Tvihos, necyaHmKon, AICBPOIHTOR H aprwuiiTOoR

{DI[.II.i PAUHOHHO-CMEKOCTHRIC CBOMCTRA MOPOI AMOPCKOND KOMITIEKCA M IVHMCHBI MO KEp-
HY 1200 K, B LIEA0OM, HEBLICOKHE. e KTHBHAN eMKOCTE KOJAEKTOPOR NPEHMYILISCTBEHHO
KABCPHOIHO-NTOPOBAaN, PAIBHBAIOLLAYCH 34 CYHET BhILUCTAYMHBAHWA HEYCTOMYMHBLIX MHHCPpANOB,
MPOHULAEMOCTh IPellMHHAN, [I|'I'L'l.:lf'll.lll.li.UUIIJHIT THIT KQANCKTOPAa — KaBCPHO IHO-NOPOBO-
TPEUMHHBIR. OaHAKO, HECMOTPA HA HM3KHE DHUIBTPALHOHHO-EMKOCTHBIE CBONCTRA nopo
Mo KEpHY, MpH l1|i|:'!:!ﬁt!li.'l|1||||1 Nopoa A0KPCKOTD KOMILIEKCa MOTYYEHLI HEMIOXHE NPpHTOKH
He@TH, YT0 OOBLACHACTCAH, BO-NEPBLIX, C1Ia00H HIVIEHHOCTBIO KEpHA M, BO-BTOPLIX, BLICOKHMH
IHAYICHHAMH II'!IL"I.HHHII{!I“ NMPOHHLACMOCTH (pHC 3)

.i.'l.ll.':hll RODEB BEIBCTPHBAH KW I'Il]n'il.'E.HIL'H Il MOZAHYHO PAIBHTH B CBOAOBLIX M Kphl-
ABCRBIN YYACTKAX CTPYKTYP, XApaKTepHIVIOTCH HeDOALIWOH TI0IMAILIO PAIBHTHA, MO
THINY B OONbILMHCTEE CAYHACH OTHOCATCH K MACCHBHBIM, JIHTONOMHYECKH O PAHHYMCHHBIM
(pHc.6).

K l'lll"li‘-'il JOBAHHAM I0KPCKOTO KOMILICKCA NpUypoueHO 48 3anexeid 24 mecropoxe-
HIIE XMAO-IOrpsl ¢ HauaibHBIMH TEOI0rHIeCKHMM/ HIRNCKACMBIMH 3anacamu (HI'3/
HHU3) nedrun npomsiienusix kareropuit ABC, 8 koanvectse 338/66 man 1t u 137725

MAH T no kareropun C . HakonacHuan nobuiva vedti coctanasaetr 8.7 man 1 — 13.2% o1
HH3 kareropuit ABC

F“.'J'n. 5 rr-"!”'i"'-. .-"h".l"]hi [f¥] ':'u,"“'*' Jrl'-'_.”"f' KOPN SSCMMNESONLEIN, CHEMNYX & i 180 NNSCIN NN TR e
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Puc.6. Kapma spexmuensix i Heghimenacsiugennbx moayun Kaliexmopos Kopsi 8Wsempusanis
dyndamenma Cesepo-anuioackozo mecmopocdenin [ 7]

OcHOBHAS YACTh 3anacos Beex Kateropuil (91%) cocpenoToyeHa B OTIOKEHHAX TPHACA W
KOPBI BRIBETPHBAHKA (DYHAAMEHTA HETHIPEX MECTOPOAKICHUI! Poroxxukosckoro (¢ Cesepo-
Poroxuukonckum), Beicotrnoro, KpacHonennuckoro u Cesepo-lanunosckoro. Tepputoph-
ATLHO MECTOPOXK/ICHHA PACMON0KEHB! B 3aNANHON YacTH OKpyra B npeaeiax KpacHoneHMH-
ckoi u Mpuypansckoit HIO. Taowans HeTeHOCHOCTH 3aeKCH NIMEHACTCH B IMANA30HE
0.01-127 kM® ¥ COCTABACT, B CPEAHEM, OKOI0 9 KM7.

Janemn TIOMERCKOM CBHTHI ITPHYPOUEHBI K NPOAYKTHBHBIM OTJOXCHUAM ¢ HEPABHOMEP-
HbIM MEpecIanBaHieM aprUIMTOB, AIEBPOJIHTOB, NMECHAHWKOB W yrieil aaneH-baioc-6ar-
pﬂHHEKEJ’L‘IOBEﬁEKDFﬂ BO3PAcTA. Mecuanuku MPEUMYILNECTBEHHO KBAPL-TIOJEBOILUNATOBOIO
COCTABA, TOHKO- H MEJKO3CPHHCTHIE € MHOMOYHCIEHHBIMHY OCTATKAMH ]]EIETEHHFI H JIHH3IAMH
VIS, DTH MOPOILL B NOMPYKEHHBIX 30HAX COMMACHO NEPEKPLIBAIOT OTI0XKEHHS ILEPKATHHCKOH
CBUTHI, HA NMPHMOAHATBIX Y4ACTKAX C VIJIOBLIM H E'l'piiTHl‘p&l’bH'{ﬂﬂKHM HECOIMAcHEM — pasHoO-
BOIPACTHRIE 10KOPCKUe oDpasoBaHms.

Paspes TIOMEHCKOI CBUTHI NOAPa3AeIseTcs Ha TP NOACBHTHI. B OCHOBAHHMM PasBHTHI
NPCHMYILHCCTREHHO OTTOMEHHH KOHTHHEHTANBHOIO ICHE3IMCa, oborauleHHBIE YIAHCTRIM Ma-
TEPHATOM, B COCTABE HHAKHEI NMOACEBHUTHI BBUIEASIOTCS A1eBPOJANTO-NEeCHaHbIe TUIACTbl, HHIEK-
cupyemuie Kak 10 -10,. B nanbonee npHNOAHATBIX YHACTKAX HHAKHAA MOACBHTA OTCYTCTBYET,
H NOBEPXHOCTE q]}'HJIB,MEHTa NEPEKPLIBACTCH KOHTHHEHTANBHBIMH OTJIOMEHHUAMHU cpe.ﬂHEﬁ
(maacte KO, 10,).

Bepxusas noacsura crokeHa npenMylIeCTBEHHO MEIKOBOAHO-MOPCKHUMI i O3EPHO-
PEUHBIMH AUTIOBUATBHBIMI 0DPA30BAHNAMH, NPEACTABIEHHBIMM (DALMAMN APEBHHX PEYHBIX
PYCET W TIOHM, CIOKCHHBIX NECHAHBIMU W TIMHNUCTBIMHK Nopodamu. B noacsuTe BLLISAAIOTCH
maactel O, 10, l{):, (hopmupoBaHue KOTOPBIX B NO3IHES BPEMS NPOHCXOANIO MO BAHAHW-
€M BaT-DaflocCKHX MHTPECCHit, NPeeCTBOBABILINX O0BATLHON KeTOBEH-MO3IHEIOPCKOil
TPAHCIPECCHM,

DCoBEHHOCTAMM NPOAYKTHEHOINO Pa3pe3a TIOMEHCKOI CBMTHI ARISIOTCH cuibHas (a-
HHETBHAA THMEHTHBOCTE OTIOXKCHUIR, Npeaonpeieasiomasn 3aMelleHHe necuanbix 1acTos
HJIH HX JHHIOBMIHOE HUIETAHKE, W 3HAYMUTEIBH IS H3IMCHEHNS ODLIeH TONUMHB CBHTHI 1O
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IAOUATH MECTOPOXKICHUI. Pe3ko MeHseTCH KOAHYCCTRO NecyaHbix MPOCOEH W UX TOMIIHHE,
B CTPOCHHH CBHTHI YCTAHORICHA (haluManbHas UWKIHYHOCTS, BLIPAXKAIOIIANCH B 3AKOHOMEP-
HOM HEPEIOBAHHH B PA3IPEIC CPABHHTEILHO HEBONBILOID HabOPa reHeTHYECKHX THIOB Nopo
CxoaHoro obanka. Kak npasuio, umis HACHTHQHUMPYIOTCA € NPOAYVKTHBHEIMH TLIACTAMM.

Mopuerocts, HedreHackime HHOCTL | NPOHULAEMOCTE KOLICKTOPORB NPOAVKTHBHBIX OT-
JNOXKCHHA TIOMEHCKONH CBHTLI HIMEHSIOTCS B wHpokux npeaeaax (Kn=11-20%. Ku=35-81%.
Knp=0.001-1*10"" mxm?), uro obycaorieHo ocobeHHOCT MK NPOCTPAHCTEEHHOTO PACTIONO-
KCHUSA TIHHHCTOH KOMIIOHEHTBI, KapbOHATHOCTBIO MOPOA H HHTCHCHBHOCTBIO SITHICHETH -
Hecknx npoueccos. [peoGrarawor koekrops IV-V kiaccos. no AA. XAHHHY, CO CPEIHHMH
JHAYCHHUAMM NOPHCTOCTH 15% M nedrrenacsieHocTn 55%.

No pesyabratam KepHOBRIX, MTMAPOIHHAMHYECKHX H HHIH KATOPHBIX MCCAEA0BAHMI V-
TAHOWIEHA BBICOKAA CTENEHL NOCIONHON U 30HATLHON GUALTPALMOHHOI HeOIHOPOAHOCTH
oraoxeHuit. Mo paspesy CKBaxMHbBI NPOHMUIEAEMOCT S CIOEB-KO/LICKTOPOB MCHSCTCA Ha MOp#H-
0K 1 Dosee, UTO CYLUECTBEHHO CKA3LIBACTCH HA PABHOMEPHOCTH BhIPabOTKH 3anacos.

Tonma TioMeHCKOo# CBHTHE HMEET MO3aHYHOE CTPOEHHE € BHICOKOIH CTENEHBIO HEOMHO-
POAHOCTH pa3pesa (paviHiHOro pasMepa U GopMbl IHHILE KOAICKTOPOB B IAMHHCTBIX 110~
posax). XapakTepHbiM ABIRETCH HATHYHE MHOKECTBA «PYKaBOOGPAIHLIN» HIOTHPOBAHHBIX
NECHAHLIX TEA, NPOCAICKHBAOIINXCA HA PAXTHYHOM paccToOAHMK — o1 0.4-0.8 10 2.0-3.5 kwm
H Dostee (puc.7).

TomunHa oTACABLHBIX MPOHNLIACMBIX MPOCIOCE HEBEIHKA M COCTARINET, B OCHOBHOM.
0.6-2.0 m. lNecyanncTocTs paipesa TIOMEHCKON CBHTHI VBETHUHBACTCH BHHI 110 paipeay, rie,
KiK NMPaBI0, MOUIHBIE NECYAHBIC TCAA OKA3LIBAKTCH BOJAOHACKIICHHBIMHK, CpeaHee IHaMCHHE
cymMmapHoil 3phekTHBHON HeTeHACHILIEHHON TOMLMHLL JATEKEN B CKBAKHHAX HIMEHACTCS
B ananazone 0.1-16.0 m u cocrasnser, B cpeaHeM, 0Komo 4 M.

Janacsl HedTH OTAOKEHHH TIOMCHCKONH CRUTLI VUTeHL! B 00BEKTAX CO CTpaTHIpadmyec-
Kusmu wuaekeamn 10, 10C, [ HOK, |, OB, , T | 1 «TiOMEHCKas CBHTas.

Ha rlIC!-,lH[‘IL‘IH:..‘IIH:_!.‘H Banance PP B 0TAOKECHMAX TIOMEHCKON CBHTH 110 TpH3 une-
aures 329 sanexeit 109 mectopoxaenuit, conepxammnx (HI3/HU3) 1672/350 man 1 vedru
NpoMbiiLIcHHBIX KaTeropuit ABC n 3575/642 sut 1 no kareropun C,. Hakonnenwnas 106u14a
Hedpri cocranaser 39.0 man 1 — 11.2% or HU3 kareropuit ABC .

Hamnboasiuas sacTs 3anacos seex Kareropuit (60% ) conepxurca B |1 MecTopokaeHHsIX
(Afi-Tumckoe, Boctouno-Cypryrekoe, FNuasnosckoe, Keunmonckoe, Kpachosenmnckoe, Jlo-

Puc. 7. Mocaounwi cpes KyGd nopucmocmis omiascenus monenckoin ceume JTaiapesckoso med mopowoenun
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sinckoe. Poroxnmkosekoe, Porimkosoe, Pycckutickoe, CpeatHeHasbiMCKoe, ®esoposckoe)
¢ HU3 B amanazone 10-105 Man T, PACTIONOKEHHBIX B 3aMaIHON 1 HEHTPAIBHON YacTHX OKpYra
s npesenax KpacHomenuiekoit, [Mpuypansckoit, @ponosckoii u Cpentieobekoit HI'O.

Janean HedTH TPHYPOYEHS], B OCHOBHOM, K JIOBYIIKAM TAACTOBO-CBOOBOTO THIA €
SIEMEHTAMH JTHTONOMHHECKOT0 ¥ TEKTOHHYECKOIO IKPAHHPOBAHMS, TUIOLALL HehTeHOCHOCTH
qateskeil namensieres B ananasone 0.150-500 kM* 1 COCTABIACT, B CPEIHEM, OKOMO 17 kM2,

FanemH ATHMOBCKOI TOXIIH TIPHYPOMCHBI K OTAOKCHHAM HILKHEH YacTH OCHOKHEH -
HOTO TMOJKOMILICKCA HEOKOMA, Paspe3 KOTOporo npeacrasusier coboit HepasHOMEPHOE,
YacTO AMHIOBHHOE NepecaanBaniie aleBpoINTOB, IECYAHHKOB 1 aPTrHIIMTONOA00H bIX
prroit. oA HMEET «CKONBIALLNIT: BO3PACT OT DEPpHACa 110 BANAHXWHA KaK KPOBINH, TaK
W nonow ek (Bosiee ApeBHKi Ha BocToKe, Bonee MONOAOH — Ha 3anaje), MPoCICKUBACTCS
B JOHE TOMHONKHA W CKIOHA KaXI0T0 KIHHO(MOPMHOTO LIMKIIMTa (pe3epByapa), paccMar-
PUBACTCH KAK MPOOIKEHHE NMPOHHIIACMBIX MJIACTOB HEOKOMA, MMEIOUINX MOKPOBHOE
3aneraHme.

B cOOTBETCTRMH C MO IO DOKOBOTO 3anoiHeHns Dacceiina ayMMOBCKHE NPOIAYKTHBHBIE
TUIACTH MPEACTARISIOT cODOIt rPYNNY KOHYCOB BhIHOCA K OCHOBaAHMIO CKIOHA NecHato-rimn-
HUCTBIX OCANKOR MEAbHOBLIX TIIACTOR, B ANCTATBHON YacTH KIMHOUHKINTOR Mecualbie clon
NOCTENeHHO BLIKIHHHBAIOTCA W OJIHOBPEMEHHO 3AMENIAIOTCH ITHHHCTBIMHA OTJIOXKEHHAMM.

M3 ocobennocTeit CTPOSHMS MPOAYKTHBHEIX MAACTOR a4 MMOBCKOH TOMIH, OCIOXKHSAI0-
UMK TIPOAYKTHBHBI pe3epByap, CAeAyeT OTMETUTE BHICOKYIO CTENEH b HEOTHOPOAHOCTH KaK
10 JATEPAIH, TAK M 110 PA3PE3Y, a TAKKE NPEHMYILECTBEHHO HEBLICOKHUE (DHABTPALIHOHHO-EM-
KOCTHBIE CROHCTRA KOMNCKTOPOB — NOMUHHPYIOT KoanekTophl IV-V knacca no A.A. Xanuny co
cpesHuMH 3naueHnaMu nopuctocti 1 7% u nedrrenackiiennoctn 51%. Cpean KoniekTopos
npeobaanaloT ANCBPOTNTEl, PEKE APKO3OBLIE NECUAHWKHY cpelHel COPTHPOBKH ¢ MHOTOMHC-
TCHHBIMMW BKJIOMCHHAMK CHICPUTA.

ITpoayKTHBHKE MAACTH MHASKCHPYIOTCH NMo-pa3HomMy, noatomy Ha locynapcreeHHOM
Ganance PO sanacsl Hedyry auuMOBCKHX OTAOXEHHI yuTeH b B o0beKTax cTpaTurpaduueckx
unnekcos, kak BC -BC_, u BC -BC,, (no 1985 rona), A4, Au,...Ay, (nocne 1985-1991 rr.).

B nocneanue roas npu noctaHoske Ha yuért NocBGananca nojacuernbivM obbekTaM auu-
MOBCKOI TOJIILH NPHCBAMBAETCH 1BOITHON nHLeke — K npumepy Au(BC, ), B ckobkax ykassi-
BACTCH CHHXPOHHBIH AMMOBCKOMY MAACT MOKPOBHOTO JaeraHus Ha [enngpe.

Ha lNocynapcrsennom Ganance P® no TpM 3 ornoxeHnit a4 MMOBCKOI TOJILIN YUCTHTCH
378 sanexeit 90 mecropoxaernit XMAO-IOrpst ¢ HI'3/HW3 npoMbineHnbix KaTeropui
ABC, s xonmuecrse 568/113 man v 1 771/147 man T no kareropun C,. Hanbonbwas vacrh
3anacon seex Kareropuit (75%) conepxkurest Ha 34 mectopoxutenusix ¢ HU3 1-14 man T,
PACTIONOXEHHLIX B UEHTPATLHON M BOCTOMHON vacTax okpyra. Hakorsennas nobeiva nedru
cocrapaser 15.8 man T — 14.0% or HHU3 kareropnit ABC..

Janexkn wedyTn IPUYPOUEHBI, B OCHOBHOM, K JIOBYIIKAM KIWHOHOPMHOTO CTPOSHNA €
AIEMEHTAMM JTHTOIOTHMECKOTD W TEKTOHMUECKOTO 9KPAHUPOBAHNS, TNOIALL HehTeHOCHOCTH
JaneKeH mamersieres B ananasone 0.04-114 kM? U cocTaBiasieT, B CPEIHEM, OKOI0 7 KM%,

Janenon, CcoazamILIC ¢ NOATAZOBLIMH 30HAMN HE(PTAHBIX OTOPOMEK, HEDONBINOH MOLIHOCTH.
Ha Tocynapcraentom Ganance PO yncanres 22 nedTera’okoHIeHCATHEIC 3AICKH TPYIITTH
mnacros MK, AC, BB, , 110 11 MECTOPOXICHHSM; TPHYPOUEHN!, B OCHOBHOM, K JIOBYILI-

KilM TIACTOBO-CBOOBOTO THTIA C 2AEMEHTAMH JIMTONOTHHYECKOTO IKPAHUPOBAHNUS, TIOIIALL
HEMTCHOCHOCTH HAMEHsETCH B ananasone 1.2-561 km? 1 cocTapmsier, B cpeaHeM, okono 48 kv,

PuanTPaMoHHO-eMKOCTHEIE CBOTICTBA KOJUIEKTOPOB IOCTATOYHO BRICOKHE: MOPHCTOCTE
H HETEHACLINEHHOCTE HIMEHSIIOTCS B ITHpoKNX npeaenax (Kn=19-34%, Ku=37-65%), npe-
OBAAMAIOT KONICKTOPHI €O CPEAHIMIT 3HAYCHUAMH TOPHETOCTH 24% 1 He(TEHACKIIEHHOCTH

51%. B 22 saexax conepxaress HT3/HWU3 npoMbliieHHLX kateropuit ABC| B konuviecTse
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Puc 8. Kapma aihex musnoix u wedimenacnuenunx moauiun Ko.cexmopos miacma Ay

Hac- Ercancxoco mecmoposcdenus [ 8]

651/144 man T 1 43/8 sman 1 no kareropun C,. Hakonaennas nobeiva vedrrm cocranasier 122.1
wiH T — 84.9% or HU 3 kareropuit ABC . '

Jasexn nedpru bamenosckoi (Tyraeiimexon) conri B Janaino-Cubupekon HITT nveion
OGLUIMPHYIO M0 PACTIPOCTPAHEHMA, OTIOKEHNA CBHTI BEPXHEIOPCKOTO-HILKHEMENOBOTO
BOIPACTA XAPAKTCPHUIVIOTCH YHHKAIBHBIM N0 CAOKHOCTH FEOAOTHYECKHM CTPOCHHEM

(]‘l.[l]#.l..'l'lllll f‘i:i)kl..'l'lﬂltl..'h{ll'l CHHTEI CIOXKCHEI ‘HGIIJ[\[-"HH OCHOBHBIMH KEOMMOHCHTAMM:
KCPOTrEeHOM, FIHHHCTBIMH MHHEPATAMM, KPEMHEICMOM H KapDoHataMu. XapakTepHbiM KOM-
MOHEHTOM SBRASCTCH NMHUPHT, COACPRAHNE KOTOPOTrO MOXeT aocTHrate 15-20% ., wHoraa 25-
30%. B CBRIN € HEM B HEKOTOPBIX CAYMARX MTHPHT TAKKE MOKET OLITh NOPOA0OGPaIVIOLINM
MHHECPATOM.

K noTeHUHATbHO NPOAYKTHBHLIM TPOCAOAM, TOYHEE K NOTCHUMATBHBIM KOLICKTOPAM
C OTKPLITHIMM KaHatamn dmastpainy naacta KO, B DaxeHOBCKON CBMTE OTHOCATCH WL
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Puc. 9. Gomocpaghiuu nempozpaghiveckux uctugbos nopod niacma 0K | RpacHoieRuNCKo20 MECMOPONCOERUR,
ciAmbiX & apoxodsuen ceeme. a) cxeamcuna 1195; 6) exeaxcuna 1193 [9]

KapDOHATHBIE M KPEMHHCTBIE PATHOBMAHOCTH, 13 KOTOPBIX NMOX AHCTBHEM BTOPHYHLIX PO~
LECCOB BO3HUKIN TPEIIMHHLIE H TPCILMHHO-KABEPHO3HbIE KOIEKTOPHI.

MpoaykTHBkbie nopoast nuiacta KO, xapakTepu3yloTes CI0XKHBIM CTPOCHHEM CTPYKTYPLI
NOPOBOTD MPOCTPAHCTBA (pUC.9); BhUIEAAETCH TPH MOPPOIOTHYECKHX THITA KO/UIEKTOPOB:
TPELMHHO-MOPOBLIL, TPEIHHHEII W TPEIIHHHO- KABEPHO3HBIN,

Tpewunno-nopoasili TUN KOMIEKTOPA MPUYPOYEH K MMKPOCTOHCTBIM, CYLIECTBEHHO
[IMHMCTHIM MM KEPOTeHOBBIM MOpoaaM, KaHatamu GuabTpauuy HedTH CAVKAT TPELLHHBI,
APEHUPYIOUIME MATPHUHBIE MOPLL. Tpewunnnilt TN KOUTEKTOPA PACTIPOCTPAHEH B MACCHBHbIX
KAPDOHATHBIX PA3HOCTAX. Tpewunno-Kasepno3nbii TUTI KOJAEKTOPa BCTPEYaeTCs, B OCHOBHOM,
B HHAHEH 9acTH pa3pesa M cBA3aH ¢ BRICOKOH JUTOMOIMMYECKON MHKPOHEOAHOPOIHOCTIO
NOpoa B Biae pasHoil (popmbl KapOOHATHBIX M KPEMHMCTBIX CTAXKEHMIT; VIS 3THX NOPOI Xa-
paKTepHa 3HAYMTEILHASA NePeMATOCTL 1 0DI0MOUHOE CTPOEHHE, «OpeKYNEBHAHOCTE» , MHOTHE
TPELHHBL 3AMOJIHEH bl KATBLUIWTOM, CTEHKH KABEPH H PACKPLITHIX TPELIIMH MECTAMM BRITIOTHE-
HBI KPHCTAUTMKAMM KBapla ¥ 1o10oMHTa, KapepHsl aocturator 1.0-1.2 cMm B anamerpe.

[nacTe GakeHOBCKOI CBUTLI XAPAKTEPH3YIOTCH HEBBICOKHMHM (PHALTPALIHOHHO-EMKOC-
THHEIMH CBOICTBAMI: opucTocTh 8-10%, TpemmunHan éMKoCcTh Heselnka u coctasasieT (.1-
(.3%, npoHMLIAEMOCTD 18 KOVICKTOPOB TPEILMHHOTO M TPELUMHHO-MOPOBOTO THIA COCTAB-
asier 0.01-0.020 mrm?, nedreHacsimenHocTs — okono 80-90%. [1poayKTHBHOCTE OTNOXKEHHH
CAabo 3ABMCHT OT EMKOCTH MOPOBOTO MPOCTPAHCTRA M, B DONBILEH CTENEHH, ONpeleaseTCs
(PUABTPANMOHHON CODBIAEMOCTRIO NOP.

Bee 911 ocoBeHHOCTH CTpOSH M NPOAYKTHBHBLIX OTI0XKEHMI DAXKEHOBCKOI CBUTHI BJIM-
SI0T KAK Ha OTHO3HAYHOCTD ONpeacacHus CTPATHIpaduyuecKoil NpMHALLIEKHOCTH MOACHET-
HOTO OOBEKTA, TAK M HA 1OCTOBEPHOCThL OLICHKH B HEM 3anacoB yriesoaopoaos. B HacTosmee
BpeMa OTCYTCTBYIOT YTBepAdEHHbIe ITC «'K3» PocHenpa MeTonnkn onpeieneHns noacHeT-
HBIX TTAPAMETPOR KOLUIEKTOPOR B CKBAXMHAX M TUIOLAIHOTO KAPTUPOBAHHS NPOAVKTHBHOIO
peieppyapa DaKEHOBCKMX OTAOKEHHI M0 JAHHLIM MOJACBLIX W ANCTAHUMOHHBIX METOIOB
HCCTe0OBaHWM.

Ipn onepaTMBHEIX OLEHKAX 3AMACOB B MOCACAHNE TOIbI napaMeTpbl YTHEpAIAIOTCH VC-

AOBHO B 3ABMCHMOCTH OT PE3yALTATOB 0npoboBaHMii: NPH NoAYYEHHN NPHTOKA HedT aipek-
PHEHAA HedTeHACKIILIEHHAA TONILMHA NPUHUMAaeTes Kak 1/3 o obLueil B BbICOKOOMHOM 4acTh
CHUTLL, BELTHHA OTKPLITOR NOPHETOCTH KOLIEKTOPOR — paBHoi 8% 1 HedTeHachlLeHHOCTH

85%. Iomans HedTeHOCHOCTH 3a1eKN OrPaAHHYHBACTCH 30HOW APEHHPOBAHHA CKBAKHHEL
b4
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Ha Focynapersennom 6anance PO sanacki wedTn oTnoxeHnil GaxeHOBCKDI CBUTHI
YATEHBI B IUIACTAX CO CNCAYIOUHMU CTPATHIPADHICCKHMHE WHASKCAMM: 10,, 10K, 10K, ,,
I0C,, IOC_* u «Baxenosckasn conrtas no 93 sanexan 44 MCCTOPOXKACHHI, B KOTOPLIX COfep-
Awnres (HI3/HU3) 1058/269 mam 1 nedirn npoMblLLIeHHBIX KaTeropuit ABC, u 834/194
MAH T 10 KaTteropuu C,. Hakomsiennan nobuma nedru coctannsier 5.6 man 1 — 2.1% or HU3
Kateropuit ABC .

B nepacnipesenénnom donae neap XMAO-I0mst naxomres 77% HWU3 neex Kareropuit,
B TOM uMcie 83% npoMbinieHHLIX kaTeropmit BC,. OcHOBHYIO MACTh COCTARIHIOT YHHKLTLHBIC
no obseéMy 3anack vedTr naacra 10, Mpannuncko-CansiMckoro MecTopokaenns, 0aHAKO
AOCTOBEPHOCTL MX HEBKLICOKA, MOCKOILKY NOJHLIA NepecuéT sanacos HETH ITOID MECTOPOX-
AcHus e npoxoans Focaxkeneprusy K3 ¢ 1986 rona. Jlons HavansHBIX HIBICKACMBIX 3aMa-
COB HE(PTH OCTAILHBIX MCCTOPOAIICH M, IKCTICPTHIA KoTopbix ocyuecramsiacs @Y «FK3»
Pochienpa s nocaeaine roan, HEIHAMHTEABHA 1 COCTARISICT B obuem Ganance ne Gonee 20%
(10% npomsimaennnix kateropmit BC ).

Janexu nedrru B nacre 10, pacnoaoxens B 3ananHOl M LEHTPANLHOI YaCTAX OKpyra
npeaenax Kpacnonenunckoit, @ponosckoil u Cpeaneobekoit HITO, COJIEPXKATCH B IOBYIIKAX
JUTOAOTHIECKH orpativieHHoro THna, ofias Tomuuna naacra 10, cocrasasier B cpeanem
25-30 m, peako nocruran 50 M u Gonee, nedireHachieHH LI KOJUICKTOP NPEACTABACH MAJIO-
MOILHEIME TIDOHHLAEMBIMK TIPOCOAMH, JIHATIAZ0H HIMCHCHMS! TONUIHH KOTOPLIX COCTARISNET
=16 merpon.

B 2010 roay s T'TT « HALL PH um.B. 1. Ulnunsmanas 3akonsiens paboTsl fo onenke 3a-
nacon yraesonoponon 182 sanexei 89 mectopoxutennii nepacnpedeaénnozo ponda nedp oxpyea
(H®DH) ¢ npumenennesm rpebosannii knaccudukaunm sanacos 2005 roaa [3].

3anacw HedhTH npoMBIILIEHHLIX KaTerophit BC, no HoBo# knaccndmkatum yMeHsia-
I0TCH NO CPABHCHMIO € yMcasumMucs ta Nocbanance sasoe: reosormseckme ¢ 282.9 san T 1o
144.1 man 1 (-49%), nannekaemeie — ¢ 76.5 man 7 10 41.5 man 1 (-46%). Bunosanennsie Tex-
HOJIOFHYMECKHE pacieThl NPHBCAN K yBeandernnio 3navennit KHH na 16% (ornocurensmsix),
B TOM "YHCIE N0 SanacaM npoMsiiieHisx kateropuii BC, na 6.7%.

B peayabTare IKOHOMHYECKHX PACHETOB CACKAHA OICHKA NMPOMBIILICHHOMH IHAYHMOCTH
MecTopoxieHmnit ¢ andppepenumanmeit TEXHONOrHIECKH WIBICKACMBLIX 3ANacoB Ha Py
HOPMALHO peHTabeabHBIX, YCAOBHO penTabenbibix  Henpomsiuennsix. Ha pacnpene-
JCHUE 3ANACOB MO rPYNNaM peHTabeNbHOCTH CYIIECTBEHHOE BAWSIHHE OKAZAN0 OTCYTCTBHE
PAIBMTON MHGPACTPYKTYPEI B pafOHAX PACTIONOKEHHSI MECTOPORXICHHIT HEPACTIPEACAEHHOTD
thouna neap.

B uesom no ncem mecropoxaermnas HOH na 41.5 man T nepeoteHeHHBIX 110 HOBOI
KAACCHPHUKATIHKN TEXHOIOIMYECKH HIBJICKACMBIX 3011aC0B HedTH Kareropuii HL': K NMPOMBILT-
ACHHON FPYIe 3anacos no IKOHOMHYCCKHM KpHTEepHaM oTtneceno 63% (8 1.v. 52% — k
HOPMANLHO penTabenbibiM 1 1 1% — K yenosno pentabeabinim), K HenpoMeiuenHoil — 37%
(puc.10).

M3 76.5 man 1 n3sackaembix 3anacon kareropuu BC | ouenennbix no kaaccudmkaimm
2001 roaa w wncamumnxca na lNocynapcreennom Ganance, Tonsko 26.5 s 1 (35%) » coor-
BETCTAMH C TPCOORANMAMM HOBOH KAACCHDHKAIIMI OTHECEHLI K IIPOMBIILTIEHHBIM 3ANacaMm.

B kareropmio HENPOMBIACHHBLIX JANACOB MO HOBOH KAACCH(PUKAUMH BOWAH OB BEKTHI
TpHU3, BeacACHHBEC NO FCONOTHYCCKHM KPHTEPHAM B J0IOPCKOM KOMITICKCE, TIOMEHCKO
CBHTE M aMuMOBCKOH Toaue. B HenpoMuiuacHHoil rpynne, KpoMe nepeuHcIcHubIX, OKa-
JAHCH BEPXHE= M HHXHEIOPCKHE 00BEKTLI, MMCIONIME OTHOCHTEABHO «lIPOCTOCs CTPOCHHE
peacpeyapa i ue ornocamecs Kk T'pM 3.

Uro kacaercst TEXHOMOTHYCCKHX NOKAIATEACH, TO AHANNI 3a NATHACTHHI NEPHO 11-
namukn nasanckacsmuix zanacon XMAO-1Orpw, uncasummxes va lNocyaapersennom Gananice,
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Puc. 1 1. JQunamuxa copykmype uisiexaemsx sanacos vedmu mecmopoxcdenui XMAO-10zpoi:
a) kameeopuii ABC ; 6) kamezopuu C,

MOKa3A1, YTO JA0JA TPYAHOM3IBICKASMEIX 3aMacOB BONPEKH ODLIEMPHHATLIM TEHICHIIHAM He
PACTET, a cCOKpalaeTcs, npu4ém no scem kareropusim (puc.11). B kakoii-To cTeneHH 310 npo-
ruBopeune obbacHseTcs nopbitennem KMH no SonbmIMHCTBY MECTOPOAKIEHHIT, NEPeCcHET
JANACOB KOTOPLIX NPOXOIKIT B 3TOT nepuo [ocyaapcTReHHYIO IKCITEPTHIY.

BriBo/ab

Feonormueckune kputepun miaentudukaunn sanexeil TpM3 aBasioTcs OCHOBHBIMK, HO
HE IOCTATOM HBIMH, HEOOXOIMMO YUHTLIBATD TEXHOMOMMYECKHE H IKOHOMMYECKHE (PAaKTOPHI.
AOTOTHHTENBH B YMET TEXHOIOTO-IKOHOMHUECKUX (haKTOPOB YBENHUHBAET 10110 TPY-
HOM3BIC L MBI 3anacos Hed T Beex kateropuil mectopoxaennit HOH, npusmepno, na 20%.
Hawooasinan nons TPYAHOMIWICKAEMBIX 3aMacoB HedTH BeeX KaTeropui (91%) no reo-
JAOTHHECKHM KPHTCPHAM COCPEAOTOMEHA B OTIOXKCHUAX TIOMEHCKON CBUTHI, a4HMOBCKOI
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TOJIIH, 3 TAKXE B 3a/1€KaX C AHOMATLHBIMH CBOMCTBAMK HediTeil.

IMoyrn Bee 3anexu TpU3 (3a nekmouennem MOATAIOBLIX) XapaKTepu3yioTes Boabuioi
JMONIER MIBACKAEMBIX 3a11acoB HediTH KaTeropun C,, koTopas H3MeHAeTCsH B Ananasome 21-65%
H COCTARIHET B cpearem 40%.

Mourn Bee sanexu TpH 3 (3a HCKIMIOYEHHEM NOATAIOBLIX M € AHOMATBHKIMH CBOHCTBAMM
HedhTei) HMEIOT HHIKYIO CTeneH b BRpaboTaHHOCTH 3anacos, kotopas cocrasaser 2,1-14.0%
or HHU3 kareropuii ABC .

Ilnsi nossimenus AocToBepHOCTH MAEHTHDMKALMK 31exkeil TpH3 neobxonuma nocra-
HOBKA HAYYTHO-HCCACA0BATENLCKHX PABOT ¢ BLIPABOTKONH METONHKH KOMTIIEKCHOTO YUéTa Bcex
(haKTOPOB, OCHOXHAIOUIMX NPOMBIIIEHHYIO PA3IPaBOTKY ITHX 3aiexell, 4 TaKKe 06OCHOBa-
HHE HEOOXOMUMBIX HIMEHEHHH B HOPMATHBHO-NIPABOBHIC AKTH HEAPONO/LIOBAHMS C LETBIO
CTHMYAHPOBAHHA OCBOCHMS TPYIHOM3RIEKACMBIX 3aMacoB HedyTH.
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OCOBEHHOCTH IMMOCTPOEHUS TEOJIOTO-
r'MIPOJINHAMUYECKHX MOJEJEN CTAHAAPTHBIM
METOJ/IOM M 110 UTEPAIIMOHHOM TEXHOJIOTUHA

C LIEJIBIO YTOYHEHWSA PACIIPENEJTEHUSA
OCTATOYHBIX 3AITACOB U ILTAHUPOBAHU A
EOJIOTO-TEXHOJIOTUYECKUX MEPOTTPUATUN

B.A.BosioctHos (000«JTYKOWJI-3anannan Cubupb»),
B.H. Muxaitnos (000 «KHTLL «Heapa»),

I0.A. Boakor (000 «LICMPhed s ),

M.P. Dyakapuaes (TT1T «Koransimuedrerass)

HecoMHEHHO, 4TO COBPEMEHHOE Me0OTO-THAPOAHHAMHYECKOE MOAETHPOBAHHUE H CO-
JIABAEMOE HaA 3TOH OCHOBE MporpaMMHoe oGecrneyeHne NocTeneHHo CTaHoBATCH BCE Donee
MOIIHBIMM CPEACTBAMM AHATH3A, KOHTPOJIS H PErYIMPOBaHuMs npolieccos paspaborku Hedrs-
HBIX MecTopoxieHnit. B mobom ciyuae MOIENTHPOBAHHE TUIACTOBOH CHCTEMBI NPH HATHYHI
JIOCTATOUHO AOCTOBEPHONH MCX0AHON MH(pOPMALIMK NO3BOIACT NPUHATH PEILEHHE M0 YCOBEP-
[IEHCTBOBAHKIO paspaboTky paccMaTpuBacMoro odbekTa. TpamuIIHOHHO € MOMOLBIO Ie0J0T0-
FHAPOIMHAMMYECKOTO MOICTHPOBAHMS PELLASTCs eIkl PAJL 3a1ay, CBA3aHHBIX ¢ paspaboT-
KOil HeTAHBIX MECTOPOXKACHWI: MOJACHET HAYAIBHEIX M OCTATOUHBIX 3aracos; obocHoBaHne
koathduumnenta nisneuerns (KMH) u npornos yposueii 1o6sau Hed)TH; NIaHHPOBAHUE W
oteHka 3PPEKTHBHOCTH BHEAPEHUSI PATIMHHEIX CHCTEM Pa3paboTKH U METOIOB YBETHYEH A
vedreornaun (MYH) v .4, Mcxonuble fanHbie JUIst 3THX pacyeTos BepyTcs Ha OCHOBE!

*  MPOTHO3IUPOBAHMS (PUIBTPAMOHHO-EMKOCTHBIX CBOHCTB MYTEM HHTEPTIPETALIMH

AaHHbIX reothnsudeckux ncenenosannii cksaxun (FTUC);

*  AHAIW3A PEIYALTATOR 1ABOPATOPHLIX HCCEA0BaHHIH KepHa 1 (hIoMI0B,

*  [POTHO3MPOBAHHH THAPOAMHAMMYECKHX CBOMCTR IUIacTa;

*  HEMOCPEACTBEHHLIX M3MEPCHHIT THAPOAMHAMHYECKHWX XapaKTepUCTHK CHCTEMBI

ATUTACT-CKBAKMHA» NYTEM MUIPOAHHAMMUECKHX ueeaenosannit cksaxun (FIHUC),

*  MACHTHHKALMH FHIPOIH HAMMYECKHX CBOMCTE MJacTa 1myTéM MoaeIMpOBaAHHS HUC-

TOPHH paspaboTu.

Ho, x coxanenuio, 3navenns ONHUX K TEX XKe MapaMeTpoB, NOAYYEHHBIE PAZHBIME CMO-
cobaMu, MOTYT pasM4aTLCA B Padbl, BHOCH BOIBUIVIO HEONPEIENEHHOCTD B NPOLIECC pellleHus
Janay npoekTuposanusa paspaborkn mectopoxkneHus. [TpudéM, npu oUeHKE MACILIAIHOTO
PacnpencaeHus OCTATOMHBIX 3aMACOB UIMTENLHO IKCIUIYATHPYEMBIX MECTOPOXIEHHI, 2Ta
HEOTIPENEIEHHOCTh MMEET TeHACHUMIO pocTta, Hanpumep, npy BeipaboTaHHOCTH 3anacos
PACCMATPHBAEMOTO IKCIUTYaTaUHOHHOTO obbekTa Ha 90%, norpewnocts 10% B onpeneseHnn
K0T Db OIHOTO M3 MCXOJIHBIX NApaMeTpoB naacta faet Ham 100% norpeurHocTH B onpeesie-
HIR ocTaTounsix 3anacos. Takum obpa3som, 3ajava yrouHeHHs pacripeleaeHns OCTaTOYHBIX

HATECOE HA OCHOBE KoMTIAeKCHOH MHTepnpeTaunn TUC M npoMEICTOBLIX JaHHBIX ABIACTCA
OAHOM 113 KmodessX B nocrpoernn [IIM. Onnako naxe npu 3HAYUTEALHOM YMCae Npoby-
PEHHBIC CRBakn, vTO, B OCHOBHOM, XapakTepHO U JUTMTENILHO pa3pabaThiBagMbIX MECTO-
PORILCHHE, AcTaibian rugapoJiMHaMHIecKas MOIETb, COTNACOBANHAS ¢ TaHHBIMK TIO BCei
68
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COBOKYITHOCTH CKBAXHH, HE BCCIA MO3BOASET clenarh Golee A0CTOBEPHLI POrHO3, eM
0DbIHaA, HaNpUMep, OIHO-JIBYXMEPHAaN MOICb.

Fhasnoi npuunHoil NOCTpocHMA HekavecTBeHHLX [IAM asasercs HecosepleHcTsO
CTanaaptroro rpaca obpaborku. Mo cywecrsy, crangaprusiii rpadh 0BpaboTKH BCEX HMED-
UINXCH JaHHBIX ARTACTCA TMHEHHBIM (pue. 1):

I Ha ocrose wnrepnperaunn FTMC reodmamxn ONPEACAsIOT PUILTPALIMOHHO-EMKOC-

THBIC XAPAKTEPHCTHKM ILTACTOR,
2. Teonorn KoppeanpyioT reolorHyeckie Tea i co3naoT OOBEMHYIO MOIETB 3ATCKH.
3. MaremaTHKH COBMECTHO C NPOMBICTOBBIMH TE0I0TAMM AATTTHPYIOT THAPOAHHAMM -
HECKYIO MOJICID N0 JaHHKM paspaboTku.

Buinoaxenne aanHbIX 31anos paboT pasHLIMK FPYNNAMM CHICIHATHCTOB HA OCHOBE aHa-
AH3A PASHBIX NOAMHOKECTB MCXOIHBIX JaHHLIX HE NO3BOAAET OGHAPYAHBATL M HCIPARIATH
OIMOKH, J0MNYLICHHBIE Ha NPeAbIAYINX ITanax. PopMaTbHas ATANTALNA THAPOAHHAMHYCC -
KO MOJIEH, nposeicHHan 6e3 TIATEIbHONO AHATH3A IPHYHH HECOOTBETCTBHS NPOrHOIHBIX
W (pakTHYECKMX MoKasaTeneil pa3paboTky, B MTOre MANIO Y€ JAeT IS NOZHAHNS reQiornyec-
KOO cTpoeHms MecTopoAackusA. Mmeercs Goibluas BEpOSTHOCTB TOTO, YTO BMECTO KOPPeK-
THPOBKH MOJIE/IM HA KAAUIOM M3 MEPEUHCISHHBIX BLILIE ITANOB B CTOPOHY €€ YAVHIICHHS Mbil
OyIeM MMETH JIHILL YACTHUHYIO ( KAKYUIVIOCH ) KOMTICHCALIMIO COOTBETCTBYIOLNY oHbok. Ho
MPH ITOM MOTYT BbITh BHECCHB IONOAHHTELHBIE, BOIMOKHO, citie Hosiee «BpetHbies OLHOKN.

[ist peanbHOro HCnpasieHus oWMGOK, Z0MYCKAEMBIX HA KAXI0M ITale, A1ropHTM co-
sanms ontumansion [AM aomken 6uire urepatmonnsnm. [pu 3T0M Ha NPOMEKYTOUHBIX
UHKIAX HTEPALIMOHHOTO MPOLIECCa NOARASIOTCH CASAYIOUIME TONOTHHTEILHbIE ITans (puc. 1):

4. Buisnienue olnBoK HCXOIHOM reoNorHYeCKoil Moaen,

3. KoppextHposka neTpodu IMHeCKHX 3aBHCHMOCTER M HHTEPNPETALIMOHHON MOAETH

MMC no nauusiv paspaboTkm.

6. KOppekTMPOBKa rpaHMIL reONOrHHYECKHX TEA M0 JAHHBIM paspaboTKu.

Hem Doablie BAPHAHTOB PACCMOTPEHO, TeM BOJIbLIE BEPOATHOCTH TOFO, YTO NPHHSTHI
oKoHuareabHbiA BapuanT IAM Gyaer asexksareH peantsHoOMY 00beKTY paipaboTku.

Henwrrasmmns CRBAARHN

o - »F

lNeanormucckne HUACKH,

Puc. |. Hmepauuonnan cxema nocmpoenin seaioo-udpodunavuieckon smodeau. | — cmandapmuniic
cpag ofdpadomsi, 2 — adanmauus cudpodunaMuvecKon Nodeiu He ucnpasisem ouubox, coelannmx na
npedudviiix amanax, @ dodaainem nosse, 7 — npedigeaemas cxema ofpaGomsu
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OAHAKO B MOBCEAHEBHOM NPAKTHKE AAHHBIH AITOPHTM NOCTPOCHMS ONTHMATBHOH MO~
eI TPYIHO PEATN30BaTh, TAK KAK NpoLece [HIPOAHHAMMYCCKOTO MOACIHPOBAHMA ABIHICTCH
COAKHBIM M UTHTELHBIM, 8 0D11ee BpeMs BbITOJHEHAS paboT OrpaHHYEHO IKOHOMHUECKHMN
thakTopamin.

B csian © 9THM OYEBIIHA HEODXOAMMOCTD co3iaHus Donee OnNepaTHBHOMN, YEM MMIPO-
AMHAMHYECKOE MOAEAMPOBAHHE, METOAMKH, KOTOPas NO3BOJSA bl MHOTOKPATHO OLEHHBATh
KAueCTBO reoNorHyecKoil MoIesi Ha OCHOBE coBMecTHON obpaboTKi reoforo-reodusnyec-
KX H IPOMBICAOBBIX JAHHBIX, BHOCHTH HEODXOAMMBIE KOPPEKTHPORKH B nerpodminueckue
sapucHmocTi | T.1. TlpuMeHeHHe METONHKH MO3BOJINT Ha MPAKTHKE Peain3oBaTh HTCpaln-
OHHBIH AITOPHTM NOCTPOCHISA ONTHMATLHON 1M Be3 cylecTBeHHOro yBeauueHus o01ei
NPOAOIKHTETBHOCTH PaboT.

Ha puc.2 nokasaHa yCOBEPIICHCTBOBAHHAN HTEPALUHOHHAN TEXHOJIOTUS NOCTPOCHHA
[/IM, B KOTOPOil BEUIEICHBI IBA BHIA LIMKJIOB: MOJHBIE UHKIbI, COBMNALAIOWNE C LIMKIAMH,
[OKA3aHHLIMK Ha PHC. | ; KPATKHE LMK, KOTOPLIE 3aMCHAIOT CTAHIAPTHYIO a1anTaluio reo-
JOTO-TIAPOTHHAMMHYECKON MOIE/IH [€0I0T0-NPOMBICIIOBBIM AHATH3OM HA OCHOBE peain3aliui
MHOTOMOIEABHOTO MOAX0AA.

Ha puc.3 610K reooro-1mpoMbIC/IOBOTO aHAIM3A MMOKA3aH KPYITHEIM TUIAHOM. OH prI0-
AT HCMOAB3IOBAHNE XOPOLIO 3aPeKOMEHI0BABLINX ceDA Ha NMpakTHKe METOAHK reo10ro-
MPOMBICTIOBOTO AHAIN3A, KOTOPBIE NMO3BOAAIOT Ge3 nocrpoeHus nojHoMaciTabHol rua-
POIMHAMHYECKOIH MOMIEHN TOJIYMATh BAKHYIO HH(POPMALHIO O FE0JOTHIECKOM CTPOCHHH ¢
(PUALTPALIHOHHO-EMKOCTHBIX NapaMeTpax pesepayapa. [MepeueHb HCNONBIYEMBIX METOANK

Puc. 2. Veosepuencmaosannan umepauuonnas cxema nocmpoeris onmiumaibHol
ceanoeo-cudpodunamuseckoi modeau. I — emandapmusiic apagh ofpabomuu, 2 — adanmaiyus
Sudpodunamuseckoi modeau ve ucnpaaigem owubor, cdeiannsx Ha npedudyuux Imanax,
@ dofaainem noswe, 3 — npedigzaeman cxema ofpadomsu
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Hiane4YeHHblx 3anacos

Ouexka nnmmcm)
no oBnacram

ApeHupoBanma | CpasHeHue
Ananui NPOrHO3IHbIX
appeKTUBHOCTH W PaKTUYecKux
™M aeburos
[e0noro-npoMsICNoBbI aHanu3
KamepansHoe . Ananua
apo- XApAKTEPWCTIK
NpOCIyWHBaHUe BbITRCHEHMA

( AWanua kapt

AvHamukn dpouTa AHanua
HAKONNEHHOW kapT waobap
ofBogHeHHOCTH e e

Puc. 3. Baok 2e01020-npomucioso2o anaiusa

MOXET PACIIMPATECH M JABHCHT OT NMPEANOMTEHMIT M TEXHHYCCKHX BOIMOXHOCTEH HCNOIHMH-
reieil. KopoTko paccMOTPHM HECKOIBKO M3 HHX:

OueHka n10THOCTH HIBJICYEHHBIX 3ANACOB MO ofaacTam apenuposanui. OcHOBON 119
OLCHKH TUIOTHOCTH HIBNEYCHHBIX 3ANACOB ABAATCH JaHHBLE O MIOTHOCTH HaYalbHBIX
Janacos M 06 obwemax HakonaeHHo#l n06wun. Mpy 3TOM VuMTHIBacTCH, 4To obaacTH
APCHUPOBRAHMSA CKBAKHH MOTYT HMETL CHOXKHYIO DOPMY, JABHCHLIYIO OT 0OBLEMOB 10-
ObIYM vYepes Kaxayio CKBAKHHY. THNHYHBIH NpHMEp paccYyMTaHHOM Kaptel obaacred
APCHHPOBAHMA CKBAXHH NoKalaH Ha puc. 4. Undpu okon0 ckBakuH 0bo3Hava0T 0bbeM
HAKOIMJACHHON JODLYMY B TOHHAX.

B peayastarte nposeseHns AaHATHIA MOTYT ObITh BbUIENCHB! 0B1ACTH AHOMANEHO BLICOKOH
WM HHIKOH MIOTHOCTH (BILIOTH 10 OTPHLIATEILHBLIX) OCTATOMHLIX 3aNACOB, KOTOPLIC, KAK
MPaBuIo, 00YCIOBIEHB! OIHOKAMM B rEOMETPHIALINM JANEKSH WIN B MeTOIHKe HHTEpHpe-
raunn FTHC. Kpome Toro pesyastatsl aHammsa MoryT GuiTh HCMONBIOBAHB LTS YTOMHEHNS
NETPOPHHINIECKHX MOENCH OCTATONHON BOLO- M He(pTeHACKILIEHHOCTE!.

Cpasnenne npornosusix u Gakruiecknx neburos. CTposTcs KapTsl MPOrHOIHEIX U thak-
THHECKUX AeOMTOB. ONBIT NPMMEHEHWA METOAMKH NOKAIBLIBAET, 4TO B KAYeCTHe (hak THUECKHX
AcOHTOB Ayqie Beero Opath He TeKVIIMA 1eOHT CKBAXMHBL, a cpearnit aeluT 3a 6 Mecales
HEMPEPuBHOR PaboThl ckBaxuHbl. [1pu 31OM 18 yepeaHeHus BUGHpaeTca NepHoa, Koria
ckBaMMHA paboTana ¢ MakcHManeHbiMi aebutami. [pu pacuere nporHoIHoro aeGuTa yum-
THIBAKOTCH (PAKTHHECKH CYIIECTBOBABLINE B 3TO BPEMS IUVIACTOBLE 1 3a60iiMble TanieHns.

[pn 0TCYTCTRIN AOCTOBEPHBLIX AAHHLIX NO JARIEHHAM B KQ4CCTRE NEpBoro npuéamnxe-
HHSE ACTIPECCHM HA BCEX CKBAKMHAX MOKHO CYHTATL ONMHAKOBBIMK. [L1s yeTpanenus poan
CAYHAHHBIX OUIMDOK KAPTH CIAAKHBAIOTCH, HANPHMEP, METOAOM CKOIB3sLETO okHa. [lairce
M0 CIAAKCHHBIM KAPTAM OUCHHBAETCH BETHYIHA CHCTEMATHYECKON NOrPELIHOCTH NPOrHO3a
AeOUTOR, & MO HCXOAHBIM IHAYCHHAM NPOTHOIHLIX W QAKTHYECKHX AcOHTOB B CKBAXMHAX —
BCJIHYHMHA C.I}"I;Iiill['ﬂl NOrpeuIHOCTH. ['_L'.ll‘c CHCTEMATHYCCKANRA |'|{'i||.'|l..'HIHH1.."I b L‘PE\HHH“H no
BEAMYMHE CO CAYHARNON NOTPELLIHOCTBIO, TO CYIIECTBYIOIAA IEOIOMMHECKAN MOIETb COACPAMT
CHCTEMATHWYCCKHC l.'Hl.lHﬁhH {Hil”[‘l‘l!Ml‘P, HCNTPABIWIBHBIC 3JABHCHMOCTH A8 I!IIﬁ."pITP!."TL!,IH-iH
FHC), koropsic MOTyT GRITH HIVICHB H OTKOPPCKTHPOBAHBI € MOMOLILLIO TAHHO#N OnepaTHi-
HOM MeToamkn. KauecTso yTOMHEHHON NeTpodMINYECKOl MOALIN OUEHHBACTCH 110 Kpocc-
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Puc. 4. IMpumep kapmst pdaacmeil dperuposanus

NAOTY NPOTrHO3HBIX W
thakTHUECKHX J1eDUTOB, a
TAKKE 110 KapTe HEBAZOK.
Kak npasuiao, aHanan3
KApThl HEBABOK MO3BOJIA-
eT COMOCTABUTh aHOMa-
AWK Ha KapTe ¢ onpeie-
JEHHLIMH CTPYKTYPHBI-
MH WA haumaibHbIMH
JOHAMM M Y4ECTh MX TIPH
YTOYHEHHHN EONOTO-1eT-
pohM3NUECKOIl MOIEN.
TunuuHbIi pe3yabTar
MPUMEHEHNA METOAHKH
MoKasaH Ha puc. 5.

Ha nesom rpacmke
MOKA3aHbl Pe3vibTaThbl
NepBOHAYATBHOTO BapH-
aHTa MHTEpPHpeTaluu,
OCHOBAHHOTO Hd KOppe-
AALUMKM AHATH30B KepHa
u aanuwx [HC Ges yqe-
Ta pesynsTaToB pabo-
T ckBaxuH. [pn 3ToMm
cpeaHeKBadpaTHYHAA
MOTPEMHOCTh MPOrHO3a

coctasiaa 13.6 T/cyT, a cTanaaprHoe otkioHeHne aedura 11.0 1/cyT. Takum oBpasom, OTHO-
CHTEIBHASA MOrPelHOCTL NporHo3a coctasuaa 1.23. 91o 3HayuT, 4TO, NoJaras NPOrHO3HbII
NeOHT CKBAKMHBL PABHEIM CPEaHEMY NeOMTY, Mbl Dbl MOIYYHIN Dosiee TOUHBIN pe3yJbTaT, YeM

NP1 MCMONb30BAHNM 1A NporHosa sanusix FHC,

Ha npasom rpamke — pe3y/ibTaThl YTOUHEHHOW HHTEPIPETALIHM 110 Mﬂnmlmunponaﬂ-
HBIM TieTpodu3HYecKnM 3aBucHMocTaM. B aToM ciiyyae abcosiioTHas norpetiHOCTb MporHosa
coctasuna 10.0 1/¢yT, a OTHOCUTE/ILHAA NOTPeLHOCTL NporHo3a — 0.91 (crana MeHbIIE eiln-

HHI1IbI).
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Puc.5. Kpocc-naomm npocnoinsix u ghaxmuseckux debumos
TE

«flvmu peasusauuu nedimezasosoze u pyduoze nomenutiaia XMAO - 10zpws




Anaans sdpdexrmsnocrn I'MM nossonsier veranosurs XAPAKTCPHLIC HIMEHEHHMA CKHH-
hakTopa npu pavtmuHbix suaax I'TM. Moayuennbie anHble MOTYT OBITE HCITOABIOBAH I
LT YTOUHEHNA NPOTHOIHBIX ACOHTOB W, COOTBETCTBEHHO, YTOUHEHMS TETPODMIHICCKHX
JABMCHMOCTEN.

Auasms kapr w3obap. Mocrpoenne kapt n306ap No3IBOASCT BLSBHTH HEAOCTOBEPHBIC 3a-
MEPLI IIACTOBLX AaRIeHHH. CKOPPEKTHPOBAHHBIC JAHHBIC TAKAE MOTYT ObITH HCHOABIOBAH
[LIH YTOUHEHUS NPOrHOIHLIX 1e0HTOB. Kak BHIHO Ha pHC.6, TaHHbBIE O IUIACTOBLIX JARICHIHX
MOTYT COACpAATH DONLIIME NOTPEIHOCTH, KOTOPBIC BUABIAIOTCH MO XAPAKTEPHLIM AHOMa-
JHAM Ha KapTe niobap:

= BO MHOIMX HArHETATEIbHBIX CKBAKHHAX IUIACTOBLIC JARICHHA HHAC, 4¢M B COCEIHHX
A0OBIBAIOLIMX CKBAKHHAX (KPACHBIE CTPEAKH):

— MHOTHE 100bIBAIONINE CKBAKHHB PACTIONOKCHB B TOKATBHBIX MAKCHMYMAX 1113CTO-
BOTO ZABACHUA (MYHKTHPHBIC 3CJACHBIE CTPEIKH).

CootsercTBEHHO, HCNONBIOBAHNE HEQMILTPOBAHHBIX AAHHBIX MOXCT NPHBOIHTE K
DoALIIMM OLIMOKAM MPH MPOrHO3E JACOHTOB, a BIOCACACTBHH — K OUIMGKAM PH A1ANTALHH
IAM no aanueim paspaborku. B cayuae, ecam aanusie no 3a60RHBIM JaBICHMSIM TAKAE CO-
AepAAT DONBIINE NOIPELIHOCTH (HANPUMED, B YCIOBHAX NEHOOOPAIOBAHNS NPH NepecueTe
JABJICHHA HEPEe3 AMHAMHYCCKHI YPOBEHD), TO HCNOALIOBAHHE ZAHHLIX 110 3A00MHBIM W TUHIC-
TOBLIM JABJCHHAM MPH NPOrHO3e 1e0HTOB MOXET OKA3ATLCA NOAHOCTHIO Becnoaesnuiy. B

Puc. 6. Kapma ragemossx daeieniii, ROcmpoesnai mo dannsim i) malituis mexnoiosuseckie pe i,

Hacuemameishine CKagwciiNe NOKaIgns e ooyy au
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JTHX YCIOBHAX MOKHO PEKOMEHA0BATE BMCCTO TEKYIIHX [IPOrHO3HBIX IEDUTOB HCTIONL3OBATL
ONTHMHCTHIHYIO OLEHKY MPOrHOIHbLIX J1e6UTOB, KOTOPBIC PACCHUTHIBAIOTCSH NPH ICTIPECCHH,
Grimakoit € MakeumansHoi. To ecTh NMpH pacicTax DepeTcs OAMHAKOBAA AETTPECCHS UTA BCeX
cxpaxun. EcrecTseHHo, MTO paccHMTaHHLIC MTPOTHO3HBIC JNeDUTBl B 9TOM CIIYUAE HYXHO cpan-
HUBATE HE € TEKYUIMMKU (PAKTHUCCKHMH AeBUTAMM, 4 € MAKCUMAIBHBIMH AeBUTaMH 32 BCIO
ueTopuio paipaboTku,

Kamepaasnoe ruaponpocaymmpanie. MeToamnka «KaMepatbHOro rHaponpocTyimiBatms»
OCHOBAHA HA AMHAMHICCKOM AHATH3C BPEMEHHBIX PALOB AEDUTOB M IMHAMHYECKNX YPOBHEH
PEArNPYIONLIHX AOBLIBAIOIINX CKBKUH TIPH UIMEHEHUH NPHEMHCTOCTH PSUIOM PACTIONOKCH -
HBIX HAFHETATENBHBIX CKRAXKIH, PYHKIMOHANBHBIC BOIMOKHOCTH METOIMKN 3JABHCAT OT UC-
[OAB3YEMOT0 NIPOTPAMMHOTO OBECAEUCHIS, KOTOPOE MO3BOAAET NPOBOLNTH AHAINI THAPOIN-
HAMMHUECKHX CHSI3CH B ABTOMATHUYCCKOM HIH MOJYABTOMATHYCCKOM PEXHUME, & TAKXKE C YICTOM
urrepdiepeHIK HECKOALKIX HarHeTaTe sHBIX ckBaxui. Oanako saxnan undopmaums o
HANMMMH WM OTCYTCTRHN THAPOAMHAMMYECKHX CBAZCH MCAILY CKBAXKHHAMK MOXeT ObITh
nonyiena naxe Ge3 HCTOALIOBAHNS CHEHHATHINPOBAHHOTO NPporpaMMHoro obecnieverus,
A TOARKO HA OCHORE BU3YANLHOTO ananiia rpaiukos gobuiuu 1 3akauku. B pesynwrare ana-
133 MOXeT OBIThH YCTAHOBIEHO HATHYHE HAW OTCYTCTBHE THAPOANHAMMWYECKOI CBA3H MEXKILY
MPOMJACTKAMH, HATHMHE TEKTOHHIECKH HAK (hallHanbHO-3KPAHHPOBAHHEIX DIOKOB, & TAKKES
BLISBACHB CKBAXKHHBI C 3JAKOMOHHBIMIA niepeTokamu, TIpuMep KapTsl rHAPOAHHAMHYECKHWX
cna3cii NpUBEACH HA pUC.7.

JlonoauuTensHyI0 HIOPMaINIo 0 HEOJHOPOAHOCTH PE3EPBYapPa B MEKCKBAKHITHOM
NPOCTPAHCTRE NOIBOAACT TOAYIHTH AHAINS XAPAKTCPHCTHK BHITCCHEINA H ANAJN3 KapT auna-
MukH hponTa naKonaennoi obRoIeHNOCTH.

XapakTepMCTHKH BBITECHEHHS HEOBXOAMMO CTPOMTL [UIS KaXoi cksaxunbl. Ipu
ITOM PEKOMEH/VETCS B KAaveCTBE HEIABMCHMON NTEpeMEHH O MCNONLIOBATE OTHOIICHHE
HAKOTUICHHONR 100K I HEPTH K APEHUPYEMEIM JIAHHON CKBANMHOIN 3anacaMm, a B KAMCCTRE
JABMCUMOH NepeMeHHoil — HAKOIIEHHYIO 00BOAHEHHOCTL. 3aTeM NoJydeHHBLIC XapakTe-
PUCTHEN THITHIUPYIOTCH, W I KAKJAOTO THNA BRIMHCANETCH yepeltHeHHas XapaKTepHCTH-
Ka suiTecHenns, QUHOBpEMEHHO € 3THM YTOMHIIOTCS IPeHHPYEMbIE 3anackl Mo Kaxaoii
ckpakune. B nrore pce MecTopoAIeHHE PA3ACIHETCS HA 30HLI HEOAHOPOJHOCTH, XapaKTe-
PHIVIOUIHECH PASHEIMH XAPAKTEPHCTHKAMH BRITECHEHMS, TakKe BRUIEAAIOTCH OTACABHBIC
CKBAKMHB € HECTAHIAPTHLIMU XAPAKTEPHCTHKAMM BhITECHEH M, oDyc/llopAeHHBIMHI 3a-
KOJIOHHBIMHM MICPETOKAMH, CMEHOI paboTaAIONIMX NPONJIACTKOR W T.11, Bruienenusic 301!
HEOAHOPMIHOCTH MOTYT DLITH HEMOIL3OBAHB JUTH YTOUHEHUA rPAHNIL TCONOTHMECKHX TN
W (hanmankLHOro cTpoeHMs pelepnyapa.

MocTpoenue kapr minamMuky GpoHTa HAKONMIEHHOI 0DBOHEHHOCTH MO3BOANET
YCTAHOBHTL, UTO NPOHCXOANUT pocT 00BOAHEHHOCTH NPOIAYKLIHK 3a ¢eT oblIero noasbemMa
BHK nin 3a cuer npoasmxkenns Bojibl 10 OTAEAbHLIM BLICOKOTPOHMIACMBIM KaHazaMm
AW NPONAACTKAM, 4 TAKKE NPEANOAOKHTE HAITHIHE HECKOJNLKHX YYACTKOR 3aJCKH C
paziuanpm yposuem BHEK.

Heobxoammo oTMerHTh, 4To 3a cufT HTepattnoHHOTO Fe0I0r0-NPOMBICOBOTO AHATH3a
YAACTCH HE TONLKO ONTHMHINPORATE npotiece cosganmst TIAM, HO M CyHICCTBEHHO YAYHIIHTE
Hame nonuManme ocobentocTeil FreoIorMYecKoro CTPOSHHS pesepsyapa. 1o yay4dieHue 10-
CTHIASTEA, Npexe Beero, 3a CHET HCNOAL30BaAHHA MHOPOMOLEIBHOTO NMOAX0LA H, B YACTHOCTH,
3 CUCT TOTO, YTO TIPH ITOM JUTH KAKIOT0 M3 HIVHACMBIX npoueccon U 0OLEKTOB MOSBISNETCS
ROSMOKIoCTL nojobpath Hanbosee aneKBaTHYIO MOJIeb. KpoMe Toro, npH HTepaltHoHHOM

FEQAOTO-NTPOMBICAOBOM AHATHIC MBI H3YHACM TTOBCICHNE peIcpyapa b paMKax NPHBLIMTHBIX
FEQJIOTITHCCKHY M TPOMBICIIOBRIX TEPMHIOB, TOrA Kak npu anantawnn TIAM na ocHope ctau-
AAPTHOTO TOAXOAA NPUXOAWTCA ONEPHPOBATH TEPMUHONOTHEH HCTIOAB3YEMOTO NTPOTPAMMHOTO
74
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[POAYKTA, PUCKYH TIPH STOM IOJAHOCTBIO ABCTPArHpoBaThes OT MHOTHX BAAKHEHLINX CBOHCTR
1 ocoBerHocTell CTPOCH!SA PACCMATPHBAEMOTO 0BLEKTA.

B pasiHaHLIX CONCTAHWSX PACCMOTPEHHBIC METOIMKM € YCTIEXOM NPHMCHIIHCH Ha PARIC
mecTopoxiaeHnit KoransMcKoro pervona. Ha ceroaustmHnil 1cHb ;a HanBoALLICH CTETEHH
(110 NOKa ellle He B NOHOM 0GBEME) NPELIAraeMblif NTEPALIMONHBIH AITOPUTM NOCTPOCHNA
onTiMansioit TIAM viasocs peansosats npu coaganni IAM naacron BB, Batheranckoro
MECTOPOAKICHHSA C LE/HIO BLIBOPA Ha ITO OCHOBE NMEPCHEKTHBHBIX yYACTKOB H CKBAXKHH M0/L
Gyperne BOKOBLIX CTBOMOB.

[Tps 9TOM MTEPALIHI OXBATHIBAIN TAKHE ITATIB, KAK KAMEPaTbHOE FHIIPONPOCTYITHBA-
Hie, yroaHeHue neTpohu3InIeCKHX 3aBUCUMOCTEH, NOCTPOCHHE FeOAOrMYMECKO Molean ¢©
AHATH3OM BLIPABOTKH M YTOMHEHHEM PACTIPEIe/IeH s B 00BEME PACCMATPUBACMOTO 00BEKTA
ocTaTOUHBIX 3anacos, nocrpoenne M.

B 4acTHOCTH, HA 2TANE NOCTPOSH NS reONOrHIecKOi MOACTH MPOBEIeHa BRICOKOTOMHAS
PEKOHCTPYKIMSA Nanseopenbeda Ha Bpemst (hopmuposanus rnaactos. C yIeToM noJyHeHHbIX
PEIYALTATOR CYNIECTREHHO NICPECMOTPEHA cTpaTHrpadiieckas rpaHuia MEXIy riacTaMmu
BB, v BB,. Mpn arom B cocrase bB, BhIZIEACHO 4 1IMKIA OCATKOHAKOTLIEH NS, JUIS KAXA0TO 13
KOTOPBIX TIPOBEACHA PEKOHCTPYKILMS (hatimanbibix 06CTAHOBOK U MOCTPOCHBI COOTBETCTBRY-
I0IIIHE KAPTHI.

Mposenen aHanu3 KOPPEKTHOCTH CTAHIAPTHBIX MeToauK uHTepnperaunn FUC, uro
O3BOJIWIIO BhISIBHTH Y3KHE MECTA W MPCIIOKHTD CrOcoObl NOBLILIEHHA KavecTsa HHTEpnpe-
Taumu FTMUC.

ILnst nocrpoenns nosepxtoct BHK Owina snepssie ucrnoibiosana MateMaTHieckas
mogein thopmuposanma nakaonnoro BHK, yuuteisaomiag ayhexr «3anevaruiBanmusy» 3a-
JEHH 3 CHET MIMEHEHHS OTHOCHTEABHLIX (DAZOBLIX MPOHULIAEMOCTEH HedTH U BOABI PN
NOrpyXKeHuH pesepryapa.

Bt ckoppeKTHPOBAH ! (POPMYITB [UIS OCTATOMHBIX BONOHACKIeHHOCTH (K ) u Hedyre-
naceiennoctr (K ). Mpunuunuansioe otandue noaydeHHBIX (hopMyJ OT NPUMEHACMBIX
paAHEe 3aKTIOMASTCS B MCMONL3OBAHUYN (h3nveckH 0B0CHOBAHHBIX 3ABUCUMOCTEN NP pacucTe
K., wK_, npuMennMpix s Bcero ananasona uamenenus nopucrocti. OBuMHbLIC KOppens-
HMOHHBIE 3ABUCHMOCTH TPHMEHHMbI TOJIBKO B TOM JIHATIA30HE HIMEHEHWS NOPUCTOCTH, MO
KOTOPOMY MMEETCS MPEACTABUTENLHOE KOIMYECTBO M3YIeHHKIX 0DPa3Lion.

HYrobul n3bexkaTs HEKOPPEKTHBIX PCUICHUIT B Mpollecce aganTaluy KPUBBIX OTHO-
cuTenshbix hazossix nponnaemocteil (OMIT), moandukauns MX TPOBOAMIACH HE TIO-
TOMEUHO, A YTEM WIMEHEHUS Mokasarenei creneny B crangaprroi 3anucn O no
thopmynam Corey.

In pacuera TexHosorudeckoil 2hMEKTHBHOCTH PEKOMEHIYEMbIX BOKOBBIX CTBOJIOB B
PAMKaX MporpaMMHOro KoMrickca Roxar suimonusiack AOMOMHHTEILHAN KOPPEKTHPOBKA
napamMeTpos Mozenu (KoahuimeHT Caian CKBAKHHLL ¢ NacTOM) fUist noayuerus Gonee pea-
JUCTHUHBIX [TPOTHO30R € YMETOM PEATLHO CYIIECTBYIONIHY TEOTOMHISCKHX ¥ TEXHONOTHYECKHX
puckon. Hacrpoitka u TecTHpoBanne METOIMKH NPOBOAUIOCE MO paHee NpobypeHHbIM ropH-
JOHTANBHBIM CTBOMAM. PeayibTaThl NPOrHO3HKIX PACUETOB MOKAIWIH YIOBICTBOPHTEIBHYIO
CXOAMMOCTD € (PAKTUYIECKUMM JAHHBIMH 110 3THM CKBAKWHAM

Mo peayasratam mogenuposanus cocTasieHa nporpaMma Gypenns BOChMH GOKOBLIX
CTRONOR C CYMMAPHBIM LONOIHUTEALHBIM AcButoM HedTi 235 T/cyT.

Oinako cosnannas [JIM e saaserces okoHYaTeaLHON TOMKON B JIefe reoNornueckoro
wayteri maactor bB, L. B wactrocTn, Tpebyer 1ononHuTeabHBIX HCCASAOBAHKI BOMPOC O

sakononnx neperokax. [l sroro, npekie seero, HeobX0AMMO Pe3KO NOBLICHTh TOUHOCTE
OUCHKW NJACTORKIX W .iﬂﬁﬂﬁ”hlﬁ NABTCHUH Ha ocHoBe MneperHTEpnNpeTaALINHT Pe3yALTATOR 3a-
MCPOB rIpoIuHAMHNIECKMX NapaMeTpos, KOTopas n(}ﬂgﬁ"n rm}ﬂnrn-ncmgdjnaﬂqecxnmy
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MOJZICTHPOBAHMIO AQIKHA BEINOAHATHCH HA JTane ONePeXanIMX HAYIHLIX HCCACAOBAHNHIA,
TAK KAK B paMKax CTAHAAPTHLIX PAbOT M0 aKTYanH3amMM rHAPOLIHHAMHYCCKON MOICN Ha 3T
HC OCTACTCH BPCMCHM.

Honoanutensnoro uayuenus Tpebyer cTpoerne nepexoanoii sousl. [Moka yro, ana-
ANINPYH PEIYALTATH AAANTAUNN MOACHN, NPHILAH K BHIBOAY, TO pasMep nepexoaHoi
JOHLI MHOTO MEHBILIC, YEM MOXET BGBITH PACCHHTAH MO AAHHBIM NabopaTOpHLIX HCCHEa0-
BAHWH KEPHA, H, BEPOATHO, IHAUHTEALHO MEHBUIE, YeM B yxe 3adukcHpoBaHHOl BEPCHH
Mosenu. Takum obpazom, aekBaTHOCTh noayvsernoh IJIM moxer OwiTh CymecraeHno
nossiucHa. OAHAKo JUIA 3TOr0 HeoBXONHMBLI AONOIHNHTEIbHBIE «BHYTPCHHWE» HTEPALIMH
Ha paszautmex aranax nocrpoenms IAM c eé nocaeayioweit enepeananrauneils 1o peem
CKBAXKMHAM.

IMamnaduaman nayseno-npaKmyseckan Kombepenigus



MCITOJIb30BAHUE PE3YJIBTATOB
IEOJIOTMYECKOIO MOJIETTMPOBAHUA
JUIS1 TOBBIIIEHUA D®PEKTUBHOCTU PASPABOTKHM
MECTOPOXJIEHUS ITPU IVIAHUPOBAHUN
FEOJIOTO-TEXHOJIOTUYECKUX MEPOITPUATHI

C.B. Mpo3sosckast, A.A. 3enenas
(000 «Cnasnethrs-HITLL»)

Ha conpemenonm 3Tamne passuTis passelkH 1 pa3paboTKu HETHHBIX MECTOPOXKACHNH
Goablioe 3HaveHue Mogeanposanms Heocnopumo. [pun ganneix pabotax MoacIHpoOBAHHUE
(mMatemaTuyeckoe, husnucckoe) MPUMEHIETCH HA PA3HBIX ITANAX M 3A4ACTYIO NPeAycMaTPH-
RACT MHOKECTHO OrPAHHYEHHIT, TONYIIEHWH 1 yNpoLLIcHMIT. 3a4acTyIO, 3aKIIOYHTENLHBIM 3Ta-
NOM B IPOUECCE H3YIEHMS MECTOPOXKICH S ABIAETCS CO3/IaHKE Ero FeoNOrHIECKON MOIEITH.
[Mpuuem B MOHATHE «MeONOrMYECKAs MOICTE» JIOJIKHA BKAANBIBATECS HE HEKas TpexXMepHas
BHAVANIM3ALNS, A JOTHYECKH 3aBeplIeHHas Moaenb (hOpMHPOBAHNA OTIOKEHHIT, B paMKax
KOTOPOI BO3MOXKHA fansHeRnas paboTa, 3aK1104aI01AsACs B MTOCTOAHHOM B3aUMOJIEHCTBH M
M0 KPYTY: FEoN0OrMYecKas MOAe b — MIIaHMPOBaHKE TCON0TO-TEXHONOTHYECKHX MEPOTIPHATHIT
(T'TM) — peayabrarsl paspaboTku — reosoruyeckas Moiens. To ecTh reoIorHIeckas Moieh
1 pa3paboOTKa MECTOPOXKIACHWS JOJIXHBI MOCTOAHHO KOPPEKTHPOBaTh ApYr Apyra. B reonorun
3AMACTYIO NPOXOMSAT FO/ILE, TIPEXIE HEM MOXHO CACHATh BHIBO/L 0 KOPPEKTHOCTH TOMH HWJIH HHOH
MOJIENH, OCODEHHO KPYTTHLIX MECTOPOXKIEHWH, /e YITPOIIEHHE TEOIOTHYECKOW MOIEAN 3aYac-
TYIO KOMTICHCHPYETCS MCKYCCTBEHHBIM H3IMEHEHHMEM MOJACYETHBIX TapaMeTpos. AKTYAILHOCTh
MPUBEACHHOTO BLIIE BIAMMOMCHCTBUS BO3PACTACT C YMEHBILIEHUEM TNJIOLAIN HCC/IEIYEMOTD
ODBLEKTA, TIE YIIPOIHEHHE W HEAOYYET MUKPOKIHHOMOPMHOTO CTPOSHUSE TTPOILYKTHBHBIX TOJIIL
MOKET HETATHBHO OTPAIUTRCH HA Pe3yanLTarTax paipaboTKi MECTOPOKICHNA.

HNawwnas pabora nposejcHa B pamkax Hebonbuioro mecropoxaenua HuxHesapTosc-
Koro paitona 3ananno-Cubnpeckoro nedrerazonoctoro dacceitna. Pabora sakmovaercs B
YEAYDACHHOM AHAIH3E TEKYIIETO COCTOSHMA pa3paboTku U appeKTHBHOCTH NTPpUMEHEHUHA
I'TM ¢ ero unrerpanmeit B reonornueckyio Moje/ib. O6bekT pazpaboTKy CBsI3aH ¢ MOPCKUMH
OTJAOKCHHIAMH METHOHCKOI CBUTHI HEOKOMCKOTO HedirerazonocHoro koMrutekea. PaspaboTka
MecTopoxaetnn seaeres ¢ 2002 roga v B HacTOANICE BPEMS HAXOAWTCH HA CTAIANK PacTyUICH
noBBMH HediTH.

beppuac-pananxHHCKKil MOAKOMIUIEKE NpeCTaBieH MErakococHOMCTO N TOMIIEH.
Hakomnnenue necuanoro Matepnana npoucxoamio B yenosmusx 60KOBOTO OAHOCTOPOHHETO
3ANOMHEHWA TTPOTHBAIDIIEraCH METKOBOJIHO-MOPCKOTO Bacceitina, BpeMeHaMH MCTbITHIBAIO-
HIETO TIEPHOALI BO3AKIMANHA, KOTOPbIC obycnopuan (GOPMHUPOBAHKE NMEPEPLIBOB, CPE3aAHHE
Haromueixes nnacros. Nopusont BB, pastensieTcs Ha HECKONBKO IUIACTOB, KAXIBIA 13
KOTOPBIX npencrasnger coboil camocTonTe bl 06bekT nipu paszpaborke. Iaactwt BB,

In
HRJISIOTCS OCHOBHLIM OOBLCKTOM pa3paboTKH B Npeaenax miomamm uccieaosanii. Marepnanst

AD-ceficmopasnenkn MoIBOAMAN YCTAHOBKTE, YTO B MPeAEax HIYIAEMOil NUIOMALH NIacT
BB, " nepexonut ws ynaadopmioit, wenbhosoit croeil yacTH, B opTohOpMHYIO, CKIOHOBYIO,
HCM W OUBACHACTCH NMOAHAS TAMHHIALMS TIIACTA E,BM1 BIObL 3ANAAHON OKpAMHB! paoHa
HCCACAOBAHWN, :;-'-i.-EL‘. A b TLHTACTOBANA, CBOMOBAA, THTOMOIMYECKH 3KpﬂT'IHWﬂﬂH”ﬂﬂ.
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O6nexT MeenenoBaHms BB’ simiouaer konnekTopsi noposoro THna, KOTOPbIE NpeacTaB-
EHBI HPOKO PAIBHTHIMK ILIACTAMM NECHAHMKOB, YEPEILYIOIHMUCS C ITPOMIACTKAMM TIHH,
ABTIOLIHXCH NOKUTBHBIMH NOKPLIIKaMK. 3oHansHOH NOKPLIIKOH naacTa BB, sanaserca
TarpuHeKan nayka. Komiekrops cioxens necuanmkaMu CPCAHCICPHUCTHIMM, apm:muuuu
€ MAPOCHIDANCTO-XIOPHTOBLIM LIEMEHTOM, HMEIOIIMMHK Bhicokmne DEC: nopucrocrs 19-22%,
npoHuaeMocTs gocturaer |50 m/1.

Cxpaxninl, BCKpLIBaAIOIIHE 3ANAANYIO HACTH NAOIAAM MCCALAOBAH NS, ODHAPYKHBAIOT
NOBRIUCHHUE AUTONOMMECKOH HEOAHOPOAHOCTH, KOTOPAS BLIPAKAETCH B YMEHBIICHTHN wppek-
THBRHBIX TOAIHH H YBCAHYEHHH TAHHHCTOCTH KOICKTOPOR 110 CPABHEHMIO ¢ HEHTPATLHOMN
BOCTOHON acTaMu. Takum oBpasoM, B ITOH HaCTH MECTOPOXRICHMS, 34 CHET NOSBACHHS He-
DONBUIMX NECHAHBIX NTPOTUIACTKOB C VXYULICHHBIMM KO/UICKTOPCKHMH CBOHCTBAMM, CO3ANOTCH
AUTONOrMYCCKHE NPEANOCKUTKH UTH 0Bpa3oBaHmsl KOJMICKTOPOB C HeBLITECHEHHOH NIacToBoI
BOLON. Tak, B 3anaaHOi YaCTH MECTOPOMKIACHHS TIACT BB, ;' rekphiBaeTcsa HeCKoIbKHMM CKBa-
AHHAMM, HAXOIAUMAMHCH THICOMETPHYCCKH BLITIE NO CPABHEHMIO C APYTHMMH CKBAKHHAMMN,
QIHAKO NOJYMHTH NPUTOK ¢ 00BOIHEHHOCTHIO Menee 10% B nux ne ynanock. Moxoxas KapTu-
Ha HAD/IIONACTCS M B AAPYTHX CKBAXWHAX, PACTIONOKCHIKIX B JOHAX YXYAICHWS KOLIEKTOPCKHX
CBONCTR, B HEKOTOPHIX 3 HUX B 30HE HEAOHACKIICHIA HABTIONAIOTCH BLILEPACTONOKCHHBIC
MPONAACTKH, HMCIOIHE MEHBIKWH KodpuuHenT HedTeHACKIIEHHOCTH NO CPABHEHMIO €
Huxenexaummu. Mocae nepennrepnperaumnn nantivix THC 1 noctpoenns cxem Koppeasumii
Obia caeaan BuIBo 0 TOM, 4TO cHIKEHME KOAMDDHIHEHT HeTEHACKILIEHHOCTH B 3AMAIHOI
HACTH MECTOPOXICHMS ODYCAORACHD NPUBINKECHHEM K JIHHHM IMHHIAUNN H BCKPLITHEM
JHTOJNOTHHECKH IKPAHHPOBAHNOI BOJL,

[Mepponauansieliit AeGUT CKBAKWH NPH BROAE B PaspaboTKY HA AAHHOM MeC TOPORICHHH
peako gocruraet 50 m'/cyr. Ha naomaan wmpoko npuMeHsieTcs MeTo rapopaspsisa niacta
(F'PIT) kak meton unrencudmkatnn npuroka. dansie pabors nposeaciss Gonee yem B 50%
thonna ckpaxkmnn. HeobBxoamMo oTMETHTE, HTO HCMOAKIYETCH TEXHOMOTHS TOKANLHOTO rHapo-
pasprisa i Gonee sfphexTHrHOrO BOANEHCTBHA Ha npu3aboliyio 3ony naacra. OcHOBHBIM
Kpurepuem adupextunrocti FPIT naasieres yseawienne acGura npuToKa, Npu 370M 3a4aACTVIO
AAHHBIC ODBOJHEHHOCTH 10 W NOCAS NPOBEACHHSA MCPOTIPHATHA HE AHANKHINDYIOTCSH, b0
AHATHINPYIOTCH CTATHCTHIECKHUMI MeTosamu Be3 yueTa reosormyeckoil Moenan papabarsi-
BACMOTO ODLEKTA.

B kauecrse npumepa pacemotpusm cksaxiint 148 1 124, Onna w3 HUX HaXo0aHTCR B 3a-
NATHON HACTH MECTOPOXACHHI, a APYran — B ueHTpaabHoil (puc. 1).

Cxsaxunnl BuiGpansl B IOAHOM COOTBETCTBHM € PEKOMCHIAUMAMK K nposeacimnio T'PTT:

*  aipdpekTHBHAR TOMHMHA NJACTA HE MCHEE 5 M

*  npoaykTusHbiil rutact, noapepraemeiit FPTT, otnenen or apyrux raacton HenpoHu-

HACMBIMH pazaenamMu, Tonunnoi Gonee §-10 m;

* PACtNCHCHHOCTL NPOAYKTHBHOIO wutepsana (noasepraemoro 'PIT) ne Gonee 3-5:

¢ yaenHocTs ckpaxkuib o1 BHK npessnuaer paccrosume Mexay nobusaiounmsu
CKBAXKMHHAMM;

*  OTCYTCTBME B MTPOAYKIINH CKBAXIH JAKAYWBACMON HAH JAKOHTYPHOI BOJIBL

*  nakomseHuuit orGop Hedrrn M3 ckBaXWHLL He npensiacT 20% or yaeaTBHBIX H3RIC-
KAEMBIX 3AMacon;

*  CKBAXHHA TEXHWYCCKH MCTIpaBHa.

O6e pEOPAHHKIC CKBAKHHEI NOAHOCTLIO YIOBICTBOPHIOT YKAIAHHBIM KPHTEPHIM,

Cxksaxuna 148 (puc. 2) nepsonavansio s reuenne rona paborana ¢ neburom 60 m'/
cyT npu obsoauennocTn 3%, nocae nposeaenun 'PTT aeGur npuroka swpoc npumepto s
ana pasa W ocTHr 140 ey, onnako oGROAHEHHOCTH NPOAYKIMK 33 4 MECHIA BRIpOCHA
no 78%. Cksaxuna 124 Gmaa ssesena B akcnayataunio ¢ neburom 55 m?/eyr. Koadh-
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Puc. 1. Cmpykmypran kapma no Kpoeie koriexmopa naacma BB

(pMuMeHT 0DBOAHEHHOCTH B TeueHHe paboThl CKBAXKMHBI MPAKTHYECKN HE HIMEHAICH H
coctapaan 4-5%. Mocae nposesenns TP aedut ckBaxuuel Beipoc 10 90 M°/cyT, 06BOA-
HEHHOCTh B TEUEHHE CAeayiouero roia paborel He npespicuaa 10%. bes npusaeueHus
JAHHBIX TEONOTHYECKOr0 MOJEAHPOBAHUA ODBACHUTL ITOT (PAKT HEe NPeACTABANIOCH
BOIMOKHBIM,

Mo naHHBIM PEXMMOB IKCTIVATALIMK BCEX CKBAKHH BhUIE/IEHA 30HA, B KOTOpOH Habiio-
leTes noseileHue koadupuunenta odponHeHHocTn nocae nposeaenus [PI (puc. 3). 9ra
JOHA MMeeT CyOMEPHINMOHAILHOE HAMPABIEHHME TTPOCTHPAHM, YTO MO3BOJINIIO CBA3ATH ¢e
NOABACHHE C AMHMEN TIMHM3aunMK iacta. [NockonbKy Ha TOT MOMEHT Beloch pasbypuBaHue
oK, 66 NpodypeH ropM3OHTANLHBIH CTBOJI, KOTOPLIL NylIeH B pa3paboTKy 1 yKe B
retctne Donee nomyropa ner paboraer ¢ aeburom 120 m'/cyT Ge3 nposBACHUS TEHACHIIMM K

obBoAHEHKI0. YyTh Donee rosa Hasan niaH HPOBANOCH IKCIUIVATALIMOHHOE DYPEHHE B BOCTOM-
HO 301e (pue. 3),
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Puc. 3. Creascunsi, 8 Komopsix Habodaemen yeeiusienue obgoonennocmu nocae npusmenenus F'PIT

Toraa ana peuieHns Bonpoca o ganbHelimei paspaborke DLLTH NPHBIEYEHE CEllCMH-
HYECKHE W NaHHBIC NepeuHTepnpeTaumn matepuanos FTHC.

Ha puc. 4 nokasasa npmHunnuanbHan cxema cTpoeHus niacta. Buaensiores nse
JAHH3B TPUMEDPHO OAHHAKOBOTIO CTPOEHHA C BHIKIMHHBAHHEM IJacTa B BOCTOY HO yac-
TH M IMHU3AUME B 3anaavoil. [Mpu 3anoaHEHUH JOBYILKH B 3anaiHoH YacTH OCTaNacCh
MIIACTOBaA BONA, «3aKYNMOpPEHHasA» HeThIO. DTO NpeanoJoxeHne 0OBACHACT Nepecnamn-
BAHHE MNPONAACTKOB C Pa3HOIl CTENEHLIO HACKILIEHHOCTH B Kpaepoit yactH auH3bl. [lpn
nposeaernn IPIT obpasyercs ceTh BHICOKONPOHHLIAEMBIX KAHAIOB ¢ NOAKIYEHHEM 10-
NOAHHTEALHOTO 0DBLEMA TLIACTa, @ TAKAKE VBEIMUSHHEM painyca ApeHHpPoOBaHUA CKBaXH-
Hbt. Tlpu 5TOM, ecin B akTh BUPOBAHHOM 0DbeMe HablonaeTcd NOBLIIEHHOE ColepAaHHe
NOABHAHLIX BOO, HAUMDOEE Be POATHEIM E}’ﬂET VBEIHYCHHE NMPHTOKA 34 CHET XHIAKOCTH C
MAKCHMA T LHON (3080l TPOHMIIAEMOCTBIO, TO €CTh Boibl. Ha MOMEHT nposeaeHns Moe-
AHPOBAHNA BOCTOMHAA HACTh MECTOPOXKACHHA elle He Obuta pasbypena. CylecTsoBanne
BTOPOH JIMH3LL, BLiACACHHON MO TAHHBIM CeHCMHUEKH, DBLIO NMOATBEPAIEHO PA3IBEAOYHON
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Puc, 4. TIpunyunuaishai cxema copoesus Iaema i anoasesun 08V

CKBAKMHOMN, ,.._],i.Lll."tf OBLIO BLIBHHVTO NPEANOAOKEHHE O CXOAHOM AApakTepe JANOIHCHWH

NOBVIIKH HedThIO.

Ha ocHOBAHHM MEONOTHYECKOTO MOACAHPOBAHMA K J0HE HEAOHACBILIEHHBIX KOMIEK-
TOpOR DbiNa OTHECCHA W BOCTOMHAN 30HA MCCTOPOAXICHHA. B 3toil 3oHe NMPUHMCHCHA MC-
TOAMKA IKCTIVATALLMM MECTOPOKIACHHA FOPHIOHTATLHBIMH CKBaXKMHaMu. [To daxry, npu
BBROAC B DEKCNAYATAUHKD B JaAHHOH 30HEC OOHOH H3 CKBAXKHH OB MPOBCIACH NMAPOPAIPHLI B
MAacTa, nocjie KOToporo 0bBOAHEHHOCTL cocTapna 86% ., TopHIOHTAIbHBIE CKBAKHHEL,
NPOOYPCHHBIC B 3TOH J0HE W BBEACHHLIC B PalpaboOTKY OT rojaa 40 NOAYIroaa Halal, pa-
GotawT ¢ gebutom ot 110 go 140 m'/cyT co cTabuibHOl OBBOAHEHHOCTLIO MeHee 20%,
W TEHACHIIMK K pOCTY ODBOAHEHHOCTH NoKa He otMmevaercs. Takum obpaiom, anaind
paspaboTKH MECTOPOAIACHHA BHIABH HEOOXOANMOCTL PAXIHYHONO NOAXOAA K IKCIUIYA-
TALMKH PARITHYHBIX 30H HEPTAHONH JoByKKH, a peavastare nposeacuus ['PIT noanocrso
NOATBEPAKAAIOT NPHHATYIO FEONOTHHECKYIO MOAEb

B peavastarte OuuiH BeAeTCHB 30H6 ddupekTuarocTi npuscreHus [PIT (puc. 5). Mpu-
venenue FPIT B sananqoi ¥ BOCTOMHON 30HAN HE SRASETCH IKOHOMHYMECKH BLIFOAHLIM, NOC-
KOUTHKY MPHBOANT K OLICTPOMY 0DBOIHCHHIO CKBUKHMH M CYIICCTBEHHO CHUAACT KOMMPHUMEHT
wanaeaenna Hedmn. Aaprepratusoil ['PIT apaserca GypeHne ropHIoHTLIBHBIX CTBOAOR.

B uenrpansroi wactu npumencune | Pl aaer noswenne acduwra npuroka Dosee vem
B ABa pa’a co cTabuan3almed Ha YpoBHE NEPBOHAYATEHOH 0DOBOAHEHHOCTH B TEUCHHE IBYX-
rpex Mecsiues. bypeHne ropuIoHTLIbHBIX CTBOIOB B ITOH J0HE HA ZAHHOM ITane paIpaboTky
HE 13¢T IKOHOMHYMCCKOID jll]{lu:hl.l

B nacrommee BpCMA OCHOBHAR PaiBcika 1 pa i-["luiﬁﬂl kil HL'1|||HH hx MCCTOPOXKIACHHHA
CHAZAHA ¢ HEBONBLIHMMHM CAOKHONOCTPOCHHBIMH ODBLEKTAMM, 1€ PEIVALTATH MPOBEACHUNA
rex Man wHsix FTM nposisasores NOMTH MPHOBCHHO W MOTYT CYILICCTBEHHO OTPAIHTLCH
Ha JajdbsHCHmen pa I.[‘Lll."lurht: MECTOPORICHMH. Mo ITOMY VIIPOWCEHHWE HIAH HIHOPH pOBRA
HHE reoaornieckoil monean Ha srane maanuposanmns I'TM weaonyverumo. Heobxoaumo
HCMOABIOBAHMNE KAK PEIVALTATOR MO0 MYECKOro MOACAHPOBAHNA L1 NOBLIIEHWA -
GeKTHRHOCTIH PaIPABOTKKH MECTOpOXRACHMA, TaK 1 pesyastaros ['TM a1 koppexruposk

reoAorM4eCcKon MOICTH
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Pue 5. 3onst shghexmuenocmu npumenenus TPIT
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FEOJIOTUYECKOE CTPOEHUE "
HE®TEIA30HOCHOCTB XAHTBI-MAHCHIICKOM
TUIOIIAIA

A.B.Tyrapesa, H.I1. fikosacsa,
I".A. Yeprora, M_JI. Mopos
(T'TT «HALL PH nm. B.M. Ul nuasmanas)

Ha tepputopuu ®posonckoil Merannaaums CYWIECTBCHHYIO POAL B CTPOECHMM
thynnamenTa urpaor kapboHaTHbie W TEPPHIEHHO-KAPOOHATHLIE OTHOXKEHHA CPEAHETO
nanseo3losn [c:mypuﬁcun-pmmcuamcnHuy:'nnhnmc}. Buaensiercn nasa Tuna paipeia,
OTANHAIOIMXCH HEIHAYMTEABHBIM PAIBUTHEM BYJIKAHOTEHHBIX TIOPOJ MAK X Npeob-
naganuem. Ilepssiii THN paspesa npeacrasien NpeHMyLUIECTBEHHO TCPPHICHHBIMH W
KapbOHATHBIMH NOPOAAMM € NOAMHHEHHBIM paisuTHeM ByaKaHHueckux (Xantei-Man-
cuiickan, Topracunckan, 3ananno-Yuaopekas u ap. MIOLWAann), BTOPoOi — NpenMylec-
TBCHHO BYAKAHOTCHHLIMH NMOPOAAMH M BCKPLIT MHOTOYHCAECHHBIMH CKBAXHHAMM HA
Emanransckoit, Cenusiponckoit, Cesepo-Ceaunposckoit, Cutnseranckoii, YpMmannoii
W ap. naowansx [1].

Teppuropus merasnanmus umeer Gaokosoe crpocHue. Teppurenno-kapboHaTHsie
OTAOKEHUA NPHYPOHEHBI K BIOKAM KOHTHHEHTAILHON CHAIMYECKOH KOpB! (MIHTAM H MHK-
POTINTAM), & BYIKAHOTCHHBIC OTAOKCHUA — K OCTPOBOAYXHbIM cucTemam. Bee otnoxenus
NANco305 NOABEPrHYTH CKAAMATOCTH B BEpXHeM KapboHe — umxHei nepmu. Tpuacossril
nepuoa sRAOYAET pudToreHes U GoOPMHPOBAHKME MOLLIHOMD BYJKAHHYECKOTO KOMIIEKCA.
I'conmnammieckan obcTanoBka 3TOro0 BPEMEHH OTBEYACT MOIETH HHTPAKOHTHHEHTANLHOTO
NMOCTOPOreHHOTO paccessHHoOro cnpeannra [11].

B npenenax Xanrwi-Maucwitckoil ceionuusl, coeanHsomeil ApruHckuit san c
Chinberanckoi Teppacoit, na Xantei-Mancuiickoit naowann npobypens 26 ckpaxun,
BCKPBIBUIKX Maseo3oickue otnoxenna (puc.l, 2). Mopoas gyHaaMenTa npeacraniens
OHOTEHHBIMH M OPraHoreHHO-0BA0MOMHLIMK CIAGOMPAMOPHIOBAHHBLIMH HIBCCTHIKAMM,
TPEUIMHOBATHIMH, YHACTKAMM KABCPHOIHEIMH, JICBOHCKOTO — HHXKHEKAMEHHOYTOALHOIO
Bospacra (cke.3, 5, 8,9, 11, 12, 17, 41, 44, 50). B HexkoTopix ckBaxuHax sekpsitsl a3dihyins-
HBIC NOPO/L OCHOBHOTO M CPEANETo cocTasa, TyhorpaseinTsl M TYHONCCHAHMKH, IPABEANTEI
1 konrnomeparts! (cks.b, 7, 10, 14, I8, 22).

HawnbBonee nosmsiii paspes 100pckux oTA0XKeHHI npeacranieH B cks, 50 Xantui-Man-
cuiickoil. BeutecTaeHHblil cocTas oXapakTEepHIOBAH 10 KEPHOBOMY MATEPHANY, LLIAMY,
onucanmio uumdos u ganieim FMC. Cxsaxuna npobypena ao ray6uns 4003 M. C orBopom
KEepHa No NOWpPCKHM noponas npoiineno 88 s, auuefiuniil astnoc — 32.5 M, 9To cocTasasier
36.9% ot npoxoaxu. Otnoxenns hyHIAMEHTA NPEACTABICHL HHXHEILBOHCKHMM HIBeC-
THHKAMH C NPOCIOAMH I'}'l’l']{'ﬂl H AHACIHTORLIMH Ill‘}]f‘.lt'IHI[‘I‘HT.'H-'[].I YCAOBHO CHAYPHHCKOQTID
BO3PACTA.

Kposas naneololckux nopoi no KApoTaxXHeiM aMarpammam otOusaeTcs Ha ray-
Gure 3112 m. Bekpuitan MOMHOCTE A0WOPCKHX oTAOXKeHWI cocTasaseT 891 M. Otno-
KEHUSA NANCO30N NEPEKPHIBAIOTCH HUKHEIOPCKUMH OTAOKECHUAMM TOAPCKOTO BOIPACTA

(puc.3, 4).
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Jlenouckme oTaomenmun

Omoxenun nesorickoro sospacra, BCKPLITHIE B WHTepBane 3112-3513 m, MmoxHo pa3-
NENHTE HA 4 nayKK.

Iepsan mauxa, sancraoman s wurepsane 3112-3323 M, MIPEACTARICHA HIBCCTHAKAMM
CBCTI0-CEPLIMH, MACCHBHLIMH, OPraHOTEHHO-0GAOMOMHBIMH, YMACTKAMM TPEUIMHOBATH -
MH, MCCTAMH KaBepHO3HLIMK. LleMenT ToHko-MenkosepuneTutil, kansuntossit. Mo Tpe-
HIHHAM, PACTIONOXCHHBIM CYONEPNCHANKYASPHO OCH KEpHa, Pa3BuTh MHKPOCTHIONNTEI,
BRIMOAHCHHBIC DYPLIM TIHHHCTEIM GHTYMHHOIHLIM BELIECTROM. Kapeprb 3anevcHn Geapim
KILTBIHTOM, WHOTA BHYTPEHHAN NMOJOCTH 3AN0JHEHA PO30BLIM KansinToM. Oprannueckue
OcTaTkn npeacTasacHsl hopamunndepamu, obnomkamu konoHuil rabyasr, crpoMaTono-
POMIEH, MIIAHOK W CAOCBHIL 3EACHBIX BOAOPOCCI, (hparMeHTAMM THAPOMAHEIX TIOAUTION
(hucTynennamm).

Mo kommnexcy chopamunndep nirepsan 3126-3288 m naruposan b.H. Yysamonsim kak
IMCKHH sipyc nuxnero nesona (D e), a wnrepsan 3291-3298 m, croxennsiit Gpekineit RIPLIX-
AeHus 13 0BAOMKOB GHOrEPMHOID H3BCCTHSIKA, NPCANOAOKHTCABHO, OTHOCHTCS K NpaxcKoMy
Apycy HuxHero aecsoua (D p). Tommmna navku 211 wm.

HecmoTpa Ha 1o, 4T0 BCE HUAKHEACBOHCKHE MIBCCTHAKH B BepxHeit nauke npencras-
JIeHbLE OPraHOreHHO-0DAOMOYHBIMH PAIHOCTAMM, OHH IHAYHTEALHO OTAHYAKOTCH NO YCAO-
puAM obOpasosanna. OBpawaer Ha cebs BHUMaHME YacTasn BCTPEYACMOCTS XApaKTePHLIX 419
OPranoreHnsIX NOCTpoeK npobieMaTHIHLIX opraunimos — pudoobpazosateneit, yeaosHo
OTHOCHMBLIX K rHaponansiM noaunam poaa Fistulella — dweryaennam. 3ti nanusie nosso-
ARIOT APEANOAATATE, YTO B HENTOCPEACTREHHON BIHIOCTH OT CTBONA CKBAXHHL HAXOAMIACH
(hucTYACIIOBAN OpraHOreHHan nocTpoitka — pud uan ouorepm? TpHCcyTCTBYIOT Takxe
KPYNHOODAOMOMHLIC HIBECTHARKM (10 | c™M) rpaBuiiHO#N pasMepHOCTH, TIPEACTABACHHBIC
CHOEBHILLAMM 3CACHKX BOAOPOCHCH, KONOHKIA TabyasTHBIX KOPALIOB U CTPOMATONOpAT.
Taxoe scoobuiecTnos OPrannIMOB TAKKE YKAILIBACT HA BOIMOXHOE HANHYHE BEANIN CKBA-
AUHbLI OPrAHOTEHHOM NOCTPOiikK, bonee yiarennbie OT NOCTPOIKH YHACTKH NPEACTARICH I
MEAKOICPHHCTHIM XOPOIIO OTCOPTHPOBAHHBIM H3BCCTHAKOBLIM NCCHAHHKOM, KOTOPLI
cchopMupoBAICH NPH AKTHBHOM BOJACHCTBUH peryiapHbix poan. FayBun hopmuposanms
RCero KapboHaTHOTo KoMiiekea He npessiann 30-35 m |2].

Bropas nawka s unrepnanc 3323-3369 M npeactamiena MIBECTHAKAMH KPACHO-ByphIM,
CKpRITOKPHCTAIHYCCK MU (no wamy). Tommna nauku 46 .

Tperna nauxa saneraer s unrepsane 3369-3467 m. B nauane n xonue orbopa kepna
NMOPOAA NPEACTARICHA MCIKMMH KYCOMKAMH B BHIC JAPECHLI PHINILIX KAOAHHHTOBKIX NOPOL
CHCTNO-CEPON OKpackH paamepom 3-5 MM, [Mauka chroxena TyhaMu CEpeIMM C OTTEHKAMM
3CACHOIO HBCTA PAVTHYHONR HHTEHCHBHOCTH, PAIHOH NAOTHOCTH, BIJIOTH A0 CHALHO BLIBET-
PEABIX, C MPOCAOAMH THIACTHYHBIX FAnH Kpachoro usera. [MToa mukpockonom obpasits 13
nurepnana 3387-3393 M CRETAO-ICACHOBATO-CEPHIC, CHALHO BRIBETPEIBLIC, BLILICAOMCHIILIC,
NopuCTLIC PeabInThl HaK HX TV(hE. BoaMoXHO, 3T0 TEN0 BYAKAHHYECCKOTO NPOHCXOKACHHUS,
BHCAPCHHOE B TOANLY MIBECTHAKOB. Tonumna navkn 98 m.

Hernepran nawka n unrepsance 3468-3504 M croxena MIBECTHAKAMM OPrAHOTCHHLIMHE,
CEPHIMH, NEPEKPHCTALIHIOBAHHBIMH, MTHTHHCTLIMK C IENCHOBATHIMK W KPACHOBATHIMH 1TPO-
ciosiMiu, BeTpedaloTes obnoMkn Gpaxuonon, KpuHowaeH (CrycTks), MILAHKH, NOFPYXCHHMC
B MCPCKPHCTAAAHIOBANHKINH uemenT. B nopoae pa3suTii MUKPOCTHAOTHTH, OPHEHTHPOBAH -
HLE CYONEPNEHANKYANPHO K OCH KEPHA, BHITMOSHEHHBIC YEPHBIM FHHHCTO-OHTYMHHOIHBIM
peniccTroM. ToammHa navuku 36 m.
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Venosno CHAYPHICKHE OTI0XKEHHA

B wnrepsate 3504-3513 M BHIIISIETCH KOPA BLIBETPHBANNS, KOTOPAs MPEACTARICHA
nepecranBaHmueM Ty(os Kncioro (thennanToBOrO) COCTABA M AHACINTOBLIX NOPGUPHTOB.

B untepsane 3513-4003 m 3aieraior anae3nToBbie MOPHUPHTE TEMHO-3EIEHOBATO-
cepbie, KapBoHATUIMPOBAHHBIC, ANLOHTHIHPOBAHHBIC, XIOPHTHIHPOBAHHbIE, YHaCTKaMH
IMHAOTHINPOBAHHBIC, TPEUIHHOBATLIC, € IEPKANAMH CKONBKCHUA, PACIONOKEHHBIMH MO/
VIJIOM 15-20" ¥ ocu kepHa. [To pa3HOOPHEHTHPOBAHHBIM TPEILMHAM pa3suT Benblii KanblMT
w senenstit arntor (otoput). Toaumna omnoxernii 490 m.

ABCOMOTHBI BOIPACT NATE030HCKIX OTH0KeHNi (ckn. 50 XanTu-MaHcuiickas) onpese-
nsuiest K-Ar meronom B Uneruryre reonorinu u reoxumin ¥YpO PAH s r.Exarepunbypre, 6su1m
MoAYIeHB 3aHIDKeHHbIC 3HaueHns pospacta (4002 M — 397 £ 18 mum ner D ; 3604.3 m — 325
+ 10 M et C,; 3602.3 m — 307210 murn ster C,; 3387.3 M — 223 £17 T,). A.A.KpacHoGaen
OTMEMAET, 4T B IAHHOM CAYNAS JATHPOBAHBI TE0NOrHIECKHE MPOECCHl, A HCXOMHBI MaTe-
puan umeeT Gosee JAPEBHHI BOIPACT.

Onucanne noopekoro Kepua u nerporpadmueckoe onucanue wamdon no ckn.51 Xan-
Thi-Mancnitckoit npuseacHo Ha puc.3. KepioM BCKpPLITH OTAOKCHHS KOPLI BLIBCTPHBAHNS,
MPeACTABICHHbIE KApBOHATHO-IIHHUCTON NOPOIOH.

B ckn.17 Xanrsi-Mancnitckoii nojopekinit kept s uurepsane 3161.5-3173 m cnoxen 6uo-
KJACTHYCEKHMH H3BECTHAKAMHK ¢ sotopocasmi Renaleis devonicus, Litanaia sp. (onpenenexusi
b.H.Yypamwosa, 1983), unrepran 3196-3200 m npencrapgned opraHore HHO-00A0MOYMHBIMH
HIBECTHAKAMHM, JJONOMHTHIHPOBAHHBIMHW, CUEMEHTHPOBAHHBIMH JUI(]pI-!T-Kﬂ]JEﬂHEITHI:IM MAaTC=
puanom, o nerporpacthuueckomy onucanmo Kpunoukuna B.T., kpynunie oboMKH ClIOXKEH I
MEJTKO3EPHHCTLIMM AOMOMUTHIUPOBAHHLIMH OPIaHOTEHHLIMW M3BECTHAKAMM, 4 BHOKNACTH -
YECKas HacTh MOPOAL — WICHUKAMH KpHHOMIEH, oGoMKaMK GpaxnHono/l, MUIaHok, Ha HEKO-
TOPLIX obnoMrax I-faﬁ.lHﬂ,I[ﬂ.ﬂﬂEh HapacTaHWE BTOPHYHOO KankIIWTA. B KEpHE OTMEUYCHBI TIATHA
H BuInoTel Hediti. BospacT yeaosHo onpeienen Kak cpeHuii neson. MoXHo 1npenoaoxuTh,
YTO H3BECTHRKW ITOH CKBAXKHHEBI MPEACTABMAIOT KaKYIO-TO YHaCTh paipeia CKH;S[L

B cki.11 XanTui-Maneuitckoit b unrepsanax 3197-3209 m, 3220-3223 M B 6GUOKIACTH-
HECKHX napecTaKax onpenenensl hopamuuudpepsr. [Mo haynueruueckoil xapakTepucTuke n
ANTOJNOTHUECKHM OCOBEHHOCTHM STOT MHTEPRAJ PA3PE3a TAKKE OTBEYACT HACTH KapSoHaTHOI
Tomin ckp.50. B unrepsane 3313-3323 M BCKPBIT KOPHUHEBATO-BYPLII IIMHMCTBII M3BECTHAK
(MUKPHT) C MHOTOUMCACHHBIMM TPYOOUKAMH KOHWKOHXWIT, PEAKHMH PAKOBHHAMH TOHKOC-
TBOPYATLIX OCTPAKOA, peAKHMH ceueHuamy chopamunudep. b.W. Yysawos cunraer, uto no
JIHTONOTHYECKUM 0CODEHHOCTAM M (hayHe ITH HIBECTHAKH HEOTIHYHMbI OT JOMaHHUKHTOB | 2].

B ckB.12 na rayGune 3288-3291 M noansTe 6ypoBaTo-KOPHYHEBLIE WABECTHAKH C Pell-
KHMH TPYOOUKAMM KOHHKOHXWIT (MOPOJILI, AHANOTMYHBIE ZOMAHMKHTAM).

B ckn. | @ponosckoii, pacnionokennoil oro-soctouiee Xantei-Mancniickoil nuomamn,
BCKPBITA MOIIHAA TOMA W3IBECTHAKOB (wuTepsan 3156-3404 M) ¢ paznoobpa3HsiMu opra-
HueckuMu ocratkamMu. Bospact onpeesien IeBOHCKHM B ianasoHe ot 2ii(ebeKoro 1o
(hpanickoro apycon (D,ef-D.f) u tpebyer nansHeiiero yrouHeHus.

b.W.Yysawon npenonaraet, 4o n3BeCTHIKH, BCKPLITLIE B CKB. | PPOSOBCKOI, TOMILH-
HoM 10 300 M, hopMupoBanics B To ke camoe BpeMst, 4To U BHOTeHHbIE H DHOKIACTHYECKHE
kapbonarte cks.50, 17 u, vacTuuno, cks.11. Bosmoxo, B paHHEM [EBOHE Ha H3yyacMoil
TEPPHTODHH CYNIECTROBAIA 3HATMTENLHAA TIO TIIOIANM KapBoraTHas nuardopma [2].

Ha Xantui-Mancwiickolt nuomanm CTPYKTYPA NManeo30ickoro (pyHaaMenTa OcnoxHeHa
Hansuras win nadpocamu (Boukapes B.C., 2003)]. Kak 6si10 oTMedeHo puiine, B ckp. 350
Xantu-Mancuitckoit B.U. Hysawonsim no sogopocaay u penkum opamurndepam 10cTo-
HEPHO ONPEIe/icH HItKHeACBOHCKMI BOIPACT BEPXHEi Nauki u3BecTHAKOB. MayHa MOPCKOTOo
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50 - Wrrepean 3144-31556. Mpoxagea-11.0u. Busoc

. egpHa-10. 2w (Daxteuecen 1 8u). Fnesseran
nopona ceposarto-Gencro useta ogMOpOOHaR.
BAMHH Y MpMME AMHIDYEGMN, SOl
MENEOTRABMANDIM MATEDHANOM, © NDAMBCED
CHOBDWMTE NENWTaMOPEHOMD B BM0e Towes B camom
A NE CNos ofnoew WIBeCcTHRKS

kurqmn 3155-3165u Mpoxoaka 10 Ow. Bhisoc

epHa-1m. FCAMMMCTAR NOpOaA CBETNO-CEpan
HEEDEBNEKAR C BENKYEHMAMM CAOBDHTE @
rﬂHHHtTHHﬁDl,HTHmau“

MiBecTHAK cepu i, opramorennsi
MEPepUCTANNKUIOBANHER [OBNOMOK), TDEWRHOBETISH
Nopona cnowewa xapGonaTveiM METEDHANDM C TOHGAMS
CIOWEAMM FTHHE!, HEDABHOMEDHD BOMHLLEMHORN CHOSDNTOM
Ocvosnan wmacca 8 nopoge OGOTAWEHA DENWKTAMM
MANDOMaYHN  ORpYTNON.  QyroOGDaIHoN, SNMNCOMIEMNsHoN
Popusl.  MpeanonoxwMTensHD, IT0  EMEKTh PAAWONADMRA
hopammhiidien . oBNoMIM DaKoBMH NEnMWNG

TAMHWETAA NOPOAS CBETNO-CEOMD UBETE C NpHMECEN
CHOEDATE (KODE BBETDUBAHMA |, OTMENANTCR M PEOKAC s
MEnela, peaxo epHA NHDATA ¥redHyMpOBAHHBE
PACTHTENLHLE OCTATEA W NERKOKCEH

KapboMaTHO-rMMMACTAR NOPOAA CESTNO-CEROMD  BOTA
(x0opa pweeTpreaswi ) MOpoga CNOMEHE [IEHEE T
MATEpRANOM W cHaepAaToM [MRevecTas macca
NPESCTAANSHA, B OCHOBHOM  Ca0MAHM TOBMWM WMATEDAAN0M
COPMA UBETAMA e TEDEEDEmL KapBouatus Mmarepuan
NPEOCTARNEH CHASDATOM KA DAaIDOIHEMHHEIMM JTHIRN T3E
H B BAgE CROMNEHAWN WO MEDHE C NOMLPEN T DA
CTpO&MWEM C MAapoowacnase Fe

1] +

FrwuucTan nopona Gyposaro-ceporo uyseta (kopa
swpeTpuBanne). MNopoga cnomeLa FRWHAET b
matepuanom ¢ selonswon  Npeuecsn  sapfowarta
KapBosatHnit WMATEDHAN NPBACTARNEN Cagepuiom B
HEGONBWOM KONWYECTEE OTMEYAMTCA YINMCTHE
PACTHTENBHBIE OCTATHH B BA4S 0T Q8N bHut GBDmBNGE, DEagRs -
MADMT MAODOORWCTE SENE3E i NO-BCEAMC T MBAMRDNT B

[} +

Puc. 3. Onucawue Sompckoso KEpNg 1 nempopaueckoe onucantie i thichow w0 caawune 51

Xawmw-Mancunckod { Yvcoung H.H

1eROHA HallieHa Takxe B paspesax cks. 17, |1, 41 Xautw- Maucunitcknx, ckn. | ®pososckoii,
cki4, 34 Janaano-Pponosckux. C 10ra Ha CCBCp Noa HHAHKI AeBOH NOI PYAEATCH Kapbo-
HATHLIC TOXIH BEPXHETO ACHOHA M HHAHero Kapbona (ckn.8, 9, 4] Xanrei-Maucuitckne)
YTO HANQAWT NOJATBCPAACHHE MO MaTepuaitam celtemopasseaky (npodwan MOBOIT 3. 4.
wap.), puc.6, |3, 4]
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Puc. 6. Cxemamuyweckuii pazpes edoas @poroscoii sons [4]. Yeaosnwe oboznavenus: | — uzgecmuaxu,
Mepeean, cioucmuie; 2 — uzsecmunru pupocennsie; 3 — Kkpemnucmsie obpaiosanun; 4 — spdhyauen;
5 — 2aunucmsie cranus;6 — memamophuseckue cianun; 7 — necozracun; 8 — nadeuzu, copocw;

O — mecmo npumoxa negdimu

HedrerazonocHocts aowopekux oraomennii Xantsi- Mancuiickoil naomanm

KapbouarHbie 0TI0KeHHA ARIAIOTCA HAHDONEE NEPCIEKTHBHBIMHU C TOMKH 3PEHUS He-
(hrerazoHoCHOCTH, B HHX 3aKT04eHO 42% MupoBLIX 3anacos Hedi. MectopoaaeHns B 50/1b-
ILIMHCTREE BLICOKOACOMTHbIC.

C reppureHHO-KapbOHATHBIMK M KAPOOHATHLIMH OTIOXKEHHAMH MANC0308 CBA3AHO 3HAYH-
TEJILHOE KOMYECTBO 3anexeit yraesonoponos B Tomckoii obaactu (ApunHekoe, ['epacuMoBCKoe,
Cenepo-Ocrannnckoe, Hisknerabaranckoe u ap.). Ha Simane sanexu raza M ra3oKoHIeHCcaTa o1-
KphiTh Ha HoBomopTorckoii nioiiaan B teppureHHo-KapboHaTHoM Toniue aesoHa. Jebntsl rasa
M3MCHAKOTCA OT JECATKOB M COTeH Thicsay (ckp.211) a0 2-4 maH M'/cyT. MHOrHE CKBAXHHBI IPH
MCTILITAHHUH JATH BOIY HIH OKA3UIMCH «CYXMMH» M3-3a OTCYTCTBHA KOUICKTOpA.

Ha reppuropun XMAO-KOrpul seisiBieHbl 3a1exu HedTi M rasa B KapbOHATHBLIX M Tep-
PHIEHHO-KAPDOHATHBIX OTI0XKCHUAX Ha XaHThi- Mancuiickom, Cesepo-Bapberanckom, Ko-
ThilberaHCKoM H Kommibeko- BaxekoM MecTopoXIeHHUAX.

Xantoi- Mancuiickoe mectopoaienne oTkpbiTo B 1982 1., hoHTanHbe NPUTOKH HedTH
MOAYHEHBE U3 MPUKPOBE/ILHON YACTH HHAKHEAEBOHCKHX KapDOHATHLIX OTJIOKCHHH, BO BCCX
BRILICACAAIINX OTA0KEHMAX 3anexn HedTv oTeyTeTByioT. B ckB.5 u 50 XanTei-MaHcHiickmx
HitkHaa yacte nacta K0, no kepHy takke Hedrenacoinena. M3 26 npobypeHHbIX CKBAKMH
Hil MECTOPOAUIEHMM NPONYKTHBHBIMMK oKa3anuck 8 (puc.7).

Jajeks maccnsroro Tuna. HavaisHeie reonormyeckie 3anachk Hedth Ha XanToi-Man-
CHHCKOM MECTOPOXACHHH NMOACYHTAHBI METOLOM MATepHAILHOrO HanaHca H COCTARASIOT
DOJICE 3 MIIH T, HIBICKaeMble — DoJice 2 MAH T, HaKOMUIeHHad no6sua — 210 Tic.T.
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Tepputopus X anThi- MaHCHICKON MIOIMAIH XOPOLIO H3YHEHA ceilcMuyeckumMu pabo-
rasit. B TedeHue psia 1eT Ha 3TOH ILI0LAAH NPOBOAWIHCE BRICOKOPAIPELAIONIAs obLeMHan
celicMopasBellka, ANeKTpopa3Beika, BLICOKOTOUHAS FPaBMpPAIBEaIKa W MarHuTOpasseika. B
1996-1998 rr. B npeaesax MIoMAIH BbIMOJIHEHA MOBTOPHAA 3D ceitcmopaspeika, KoTopas
[OAHOCTHIO MOATBCPAHIA PE3VABTATEE pRICOKOpaspelaonei 00beMHON ceiicMopaiBeky,
BLIMTOMHEHHOH Ha 3TOH &Ke NJI0ATH B 1983-1985 rr. INpeanosaraeTcd, 4TO NPOMBILLTEHHAHA
HedTh noayqdeHa U3 prcpoBOit uprun-:n'-.:u:—m—uapﬁﬁna'rtmii NOCTPOHKH, KOTOpast B BOJTHOBOM
celicMHYecKoM nosie oToDpakaeTcH XApaKTEPHOI XOJIMOBHIHOH ceneModarmen (puc.8), [3].

Ha Xanrsi-Mancuiickoit iomans OAO «XaHTeiMaHcHilckreodH3nkas» Osl1 onpoboBaH
METOI MArHHTOCHLIYPHYECCKOTO 30HIHPOBAHHA (MT3) ¢ uens HauboIEE HAICKHOTO Kap-
THPOBAHHA MATOPAIMEPHBIX PU(DOBBIX MOCTPOEK. DTOT METON MCTOAL3YETCH LT YCHACHWA
CTAHAAPTHOTO KOMILIeKCa re0pnIniecknx MeToI0B HCCAeA0BAHMIT NyTeM M3YUEeHHd Teo-
VICKTPHYECKHMX MTAPaMETPOR B BEPXHEH HacTH semuoit Toam. Mo pesyasratam MT3 yaanock
«VBMJIETh» TEO/IEKTPHYECKOE CTPOCHHE JeMHOI Kopbl 10 youHe 11-14 kM, Ha OTAeABHBIX
soHanposanmax — 10 40-70 km [6].

B ckp.3 XauTsi-Mascuiickoil npu 6ypexnn nareppata 3140-3143 m nabmoaanocsk pe3-
KOC VBEJIHYEHHE CKOPOCTH MPOXOIKH, CKBAXKHHA (poHTAHMPOBANA IBOE CYTOK C OPHEHTHPO-
BOUHBIM TeBuToM 250-300 M'/CyT, HA TPETBM CYTKH NPOM30ILET 00Bal CTEHOK W (JOHTaAHHPO-
panme npexparuaock. [Mpu 3aboe 3144 M npousouia NoTeps UMPKYIALMH, VIS BOCCTAHOB-
sleHus Kotopoil 6euto 3akavato 70 m* ramuucroro pactsopa 1.3 1/ cM’.
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Puc. 8. Cetcvoceanoauneckuii pazpes no aunuu OTT63 (cn 12/96-97). Xawmwi-Mancuiicxan naowads [ 5]
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Mpu Gypenmn ckn.5 Xantet-Mancuiickoi NPOHIOIIAO PEIKOE YBEAWMCHHE MEXaHN-
HECKON CKOPOCTH MPOXONKH, NOrIome e 1 noTeps uupkyasiuuu Gyposoro pacrsopa. B
ITOM CKBAKHHE TIPH COBMECTHOM Hen BITAHHH J0I0PCKUX OTAOXKEHHH W naacTa 10, nixnein
0Pkl NOAYSEH OHTANUPYIOMWMI NPpHTOK Hedprn aeburom 302.9 M /eyt na 8-mm mTyuepe.
Bypenue ckn.50 Xanrui-Mancuiickoii MOATBEPAMAO NEPENCKTHBHOCT AAHHBIX OTAOKCHHI,
B 10 cksaxune cuavana nosyven npuToK Hedirn aeburom 3.2 m¥/cyr, Moeae sosaeiicTnis
Ha NPH3ABOIRNYIO 30HY CONTHON KHCTOTOl noayuen thouTanupyloumit npirok 50 m’/cyT na
8-mm wrynepe. Cxs.51, 52, 5101 okazammes Takxe wedrrannivm. B ek, 5101 npn wensiranmm
KapBoHATHLIX OTAOXKCHMIT NpUTOK Hedrrn cocranna 89 M'/eyr na 6-mm urryuepe.

HeobGxoaumo ormeTiTs, uto na TPEHIHHOBATO-KABEPHOINBIX NOpo NaBI0AaeTeS pe3-
KOE CHIAKCHHC BuiHoCca KepHa (cxn.S, 8 u ap.).

Komrekropamu Hed i aramoTes GHoreHube 1 opratorenHo-obaomorHsie crabompa-
MOPHIOBANHLIC MIBECTHAKM, TPEUIHHOBATLIC, YIACTKAMMH Kascpro3susie. B sepxmeii yacru
A0IOPCKOTO Pa3pe3a BCKPLITH KOJACKTOPHI CO CAOKHOI CTPYKTYPOH MOPOBOTO NpocTpasc-
A, ODYCAORACHHOH BTOPHUHOIN EMKOCTRIO! TPEUIHHaMK, KasepHaMmu, hopMHpOBaHNHE KO-
TOPEIX CONPOBOXKATOCH THAPOTEPMANLHBLIM BHICHAY HBANHEM KapboHaTnoro marepuana
W3 nepnrHex wasccTuakon (3ybkos M.10., 2001).

KapGonatnue komnekropu otinuaores KPAHHCH HEBLUICPKAHNOCTBIO, IHAYHTEL-
HOH HIMEHTHBOCTLIO CROHCTE, YTO IATPYANSET HX conocrarnenune. Bropuunsie naMenenns
Doakine ckassipaloTen HA KapBOHATHLIX KOJUICKTOPAX, YICM Ha TCPPUIEHHKIX. DTo crglano
€ JIETKOCTHLIO HX pacTBOpEHMs Ha rayOuHe, SIBACHHAMM METACOMATO3a 1 BoNbineil ahe k-
THBHOCTRIO PAIBHTHSA TPEHIMHOBATOCTH,

Ocobenno BeANKO BAMSIHNME BTOPHY I KX npeobpalosannii B NOPOAAX € NEPBHIHO He-
OILHOPOAHON CTPYKTYPOI noposoro npocrpancrsa. E.A. Sukanny OTMEYALT, UTO «HIBECT-
HAKAMH TaKOro THna caoxeHa KapboHaTHas TONMA HIKHEIEBOHCKOTD po3pacta » ckn. 50
Xanru-Mauncuitckoit. Buewmne 51i NOpPoiLl HHIKOTIOPHCTHIC, & NPHTOKH HEDTH B HHUX,
MO-BHANMOMY, CBA3ANLI C TPEIHHOBATOCTHIO. [TpHUueM, TPEIHHOBATOCTS MOPOALI B HEHA-
PYHICHHOM COCTOSHHY MOXET HE NPOSBANTLCH ABHO, MecTa Gyayimx TpeuIMM Kaxk Gul 3a-
NPOTPAMMHPOBANB! H PCATHIYIOTCH MPH MAICHIIEM AOTOAHNTEALHOM HANPHKCHHN, CABHIE
HITH TSRS TTOJT BITHSTHHEM JTanaeius mpoHnkaommnx Quonioss.

B opranorenno-o6aoMoMHBIX HIBECTHIKAX CKB. 50 Xanrs-Mancuitekoi yetanopiens
npoueces cruaoanToobpasonanus, dopmuposanme IhheKTHBHBIX TPEUIHH 1 paipuTHe
peaknx kanepi. Mo omacasnmM peakuM TpetmHaM oTMeueHo PAIBUTHE MMTAHTOICPHHCTOrD
KUILlHTA, okpamennoro o dyposatsiil ser, obycromiennuiii npuMmecsio Dyporo GuTyMm-
HO3HOTO BelecTna. B HEeKOTOPLIX TPeIMHAX TPH VALTPAHONETOBOM OCBEINCHHIE OTMENa -
CTCH HPKOC XEAToe CBEMCHME, YTO YRAILIBACT HO HAIWYIHE 0 MCXKNOPOnOoM nPpoOCTpaHCTRE
aeryqnx ¥YB. Tpu wayaennn nerporpadmueckinx HUTHOB YCTAHOWICHO MPOARACHNE NPO-
tecca noromuruaanmnn (puc.9) |7).

Xanrsmancuiickan nedhrns oT 1erkoii 10 cpeameil naoTHocTH (0.836-0.867 r/cm?), ma-
noceprmctan (0.24-0.5%), napadmuncran (4.85-6.36%), concpRanne cMOA i acthaibTeHoR
namensierest ot 2.82% (ckn.50) 10 6.16% (cxn.3), 1.¢. HehTH MATOCMONHCTSIC 1 CMOJTHCTRIC,

Hedmu n3 kponnm naneosoiickoro komnnexea (Xanrni-Mancuiickas i, u 1p.) conoc-
TARAAANCEH € HEdTaMK Basanbix naacton lopw (10K, | ) Tanunckoro u OB, Yucrunno-
FO MECTOPOXACHHN, 2 TAKXKE C AHANHIAMMN IKCTPAKTOR TOIYPCKMX FAWH W3 naneo3oicknx
KapBboHATHO-FANHMCTBIX OTAOKEHWH XanTn -MancHiickoro mecTopoxaenns. Kpome roro,
paccmarpusantmnck Onomapkepst Hedpreit. Mpucran-huranosoe coornomenme roctvraer 3.1
Bee nayuennnie napaMeTphl NO3BOAHIN NPEANOAOKHTE, 4TO XAHTHIMAHCHICKAS HedTs 13
KPORAN NAICOIONCKOrO KOMIICKEA NPHHALICKHT K cemcitetay nedreit Torypekoro Tina.
MoxHo rosopuTs 0 XanTeMancHiickoM THNE wedireil Kpopan naneolos, KOTOPLIC CBAIAHEI
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FEYTETENT N Hnmn-n‘runnnum. BLINONHEHHBIE uupnuu
Enrwm-mwu BELWBCTEOM,

B - KapepHil, pa3anThie BAONE TREWWH, NOYTH nmnmmm
mmwumpﬁnmnun.
B - Tpewwns, BbINONHEHHLIE :apﬁunnruuua
MUHEPanamMi, OKPAWEHHBIMK BUTYMUHOIHBIM
™ pewecteom B Bypeia LBET.
A - 3BroT Me kepH, cthotorpadMpoBaHHBIA  NpW
| yNETPAhMONETOBOM OCBELLIEHHN. B TpelwWHE OTMEYEHD I
| APKDE WENTOE CBeveHwe, 4TO YKAILIBAET HA HANM4We 8
MENIEPHOBOM NPOCTPAHCTEE KapBOHaTHLIX MUHEpanoa -
nety4nx YB,
| T - TpelwMrHsl, BLINONHEHHBIE PEANWIHBIMK FEHEDALWAMK
| kapboHaTHLIX MUHEDANOE, 8 TOM YUCNE - OKDALLEHHEIE B
Bypbiit UBET, YACTL TPELWWH BINONHEHE MNAPOOKUCNAMM
Meneaa,
E - YyacTok neTporpacguueckoro wnwpa. BuaHa
TPELMHE, BINDNHEHHAR KANLLWTOM, COABPXALLNM
pomGo3npsl AONOMWTA, BACNL KOTOPOW palanTa
ammenuauan TReWMHA. Humnu +, YeenuuyeHse x 4§

Puc. 9. Tunet RYCMOMK020 NPOCMPANCMEa, YCMAHOSICHN020 & dOWPCKIX OMLAONCENUAX CKBAMCUHE 50
Xanme:-Mancutckoi [ 7]

¢ nazemubiM OB, HO € 3aMETHBIM BKIAZOM NMPHOPEKHO-MOPCKHX JINTOPAIbHBIX (DaLtMi ce-
IMMeHTOreHe3a B paHtem Toape (Jlonatud H.B., Emeu T.I1., 1997).

Bripoas

1. Ha XauTsi-MaHcHitc Kol n1omanin Ha NPUINOLHSTBIX YMacTKax pasBuThl MOUIHBIC
TONUM MEJKOBOAHBIX KapboHaTos (TosmmnHa otjaoxkennii bonee 200 M), a B Aenpeccnon-
HBIX 30HAX — TAMHHCTHIC BUTYMUHOIHBIE HIBECTHAKH (BO3MOXHBIE HedTeMaTepUHCKHE
NOPoakl — AOMAHHKHTEL), 4TO CO30aeT ONATONPUATHLIC YCIOBUA LA CKOTUIEHWI YyIIeBO-
AOPOAOB.

2. b.M. YyBauioB Ha OCHOBaHUM M3yueHus paspe3on cksaxuu 30, 11, 17, 12 XauTe-
Mancuiicknx, | @ponoBckoii aemaeT BhIBOL 0 BO3MOAKHOM CYLICCTBOBAHHH B PAHHCM JIEBOHE
FHAMHTENLHON MO Jomaan KapboHaTHOH naaTdopMbl, YTO TAKKE MOBLIIACT NEPCIeK-
THBB HedTerasoHocHOCTH n3ydaemoii Tepputopun. Mo muennio b.W. Yysawosa n B.I1.
Wyitckoro (Muctutyt reonornn u reoxnmun YpO PAH): «Ilons 1eBOHCKHX KapBoHaTOB,
AHATOTHYHBIX TI0 THITY YPATLCKHM, BCTPEUeHsl Ha MHOTHX MUiomanax 3anaaHoi Cubupu,
YTO NO3IBONAACT PACTIPOCTPAHHTDL NAOMWALL MX MOIAHYHOIO PAIBHTHH HA BCHO ﬂ'ﬁﬂIH[JH_VH}
TEPPHUTOPHID ITOH CTPYKTYPBI=,

3. Mpeanonaracmeie pudOBBIE MOCTPOIKK B OCHOBHOM IPHYPOUEHBI K NPHOOPTOBBIM
yactam rayboxkux pnaaud dyveaaMeHTa. [loMek TaKkuX 0DBEKTOB OCIOXKHEH HX MANIBLIMH pai-
MEPAMH, JIHHElHble pasmepbl puoBs Mo AaHHbIM GypeHns, KAK PaBIIIO, He NpeBbllanT 2-3
KM. HMEH&HGE KAPTHPOBAHHWE MalopaiMEpPHBIX [}Hd}i}ﬂ BO3MOXKHO TOJNBKO MO MATEpHaIaM
Gonee geTanbHbIX reouanueckux padbor (Meron MT3 u ap.).

ABTOPBI CTATBH BRIPAKAIOT DIATOAAPHOCTE COTPYAHHKAM OKPYXHOTO KEPHOXPaHWIHILA
r. XanThi- Maxcuiick 3a nomouis 8 pabore.
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C. 326-334.

1. Tenasnxoa E.A., Kosewnuxoa A.E., Tenaaxos AA. Howpckue otnoxens Kpacnoaesnickoro
cTpyKTypHo-thaumansHoro padiona u NepenekTHnul HedrerazonocHocT! // TMytw peannaaumnn
nedprerazonoro noreHumnana Xaursi- Mancuickoro anToHoOMHOro okpyra (Matepmwanas aessaToi
Hay"wHo-npakTHYuccKol Kondepenunn). — Xantsi-Maneniick, 2006. = T. 2. — C. 95-104.
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VTOYHEHME FEOJIOTMYECKON MOJIEJIN
HEOKOMCKHUX OTJIOXKEHUU B ITPEJIEJIAX
3ATTAJTHO-TEBJIMHCKOTI'O YYACTKA
TEBJIMHCKO-PYCCKMHCKOI'O MECTOPOX/IEHUA

M.H.Kepycor', I'.K. Ckayek’, U.B.Kasopa', J.A.Tlonosa’',
E.B.Yepnsies' (' 000 J1YKOWI-UHKuHApUHT,
1 000 «JIYKOWJI-3anannas Cubupbs )

TeRIMHCKO- PYCCKHHCKOE MECTOPOXIEHHE OTHOCHTCA K CypryTckoMy HeTerasoHoc-
Homy paiiony Cpenreobekoit HI'O u sktovaet saiexu niaactos bC BC s BC s DS i
HOC . I0C.. O6umii 31X He(PTEHOCHOCTH COCTABIACT OKOI0 450 m. 3anexu nnacTosble,

SMTONOMMYCCKN | TEKTOHHYECKH aKkpaHuposattsie. Ha puc. | npuseneHa cxema pacnoioxe-

|

BA3A: |
@®oua ckBaxun: 2900
Maowans: 2600 km? |

Puc.1. Cxema pacnosowcenus xyGos 3D 3an.- Teaaun, 10. Tegrun, Cynep Teaaun u mexmonunecxoe
pationupoaaiiie paiona
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s ceRemutiecknx Kybos 3D B npenenax sanaanoll yacTw Tennuncko-Pycckunckoro mec-
TopoxacHus: O6LeAuHEHH B} Tesanncko-Pycekuncxkoit (1879 km?), 3ananno-Tenauuekuii
(310 km?), IOxmo-Temmuckumit 5-6 (225 km’), IOxH0-Tennunckmit 4 (200 km?). Basa nannsix
NMpoekToB BalovaeT Gonee 2600 ckpaxun.

B npenenax 3anamno-Tesaunckoii naomann TesanHcko-PycCKMHCKOIO MecTOpOX-
ACHUHA B PEIYALTATE KOMIUICKCHON HHTEPTIPETALNMN CeHCMMIECKHX matepuasios 3D nannbix
pasnenounoro (27 cks.) u akcryataumonnoro (789 cxs. ) bypenus, TUC, BCIT, cenmmenTo-
IDTUHECKOro anainsa kepha (14 cks.) Guna paspaBorana NpHHEMIHANLHAS CHKBEHC-CTpa-
THIPAhHYCCKAN MOICTHL HEOKOMCKHX OTA0KEHHIT B npeaenax Jananno-TearmHcKo# niomanu
Tenanncko-Pycckunckoro MeCTOpoxacHUA. Ha ceroansunmit iens cyuecTsyior pasmninsie
MOJLENM CeKBeHuMA: cekpenumst 11 Tuna (T2DS), cexknerumsa 11 Tina (T3DS), cexserumn IV
Tuna (T4DS), renermieckan crpatnrpadmieckas ceKBEHLMS (GSS), rpancrpeccusHo-per-
peccusHan cexpeHuns (T-RS). OcHosubie paznmamus moneneit kacalores MPHYPOYECHHOCTH
rpanuL cekpenumi (SB). Beibop nosepxHOCTH B KAYECTBE MPaHMIL CEKBEHLIMM HIMEHAETCS
i JABHCHMOCTH OT MOJIENIH CEKBEHUMM, KaK NPaBuIo, BHGHPACTCH XOPOUIO BHpPaXEHHAS M
JIErKO KapTupyeMas nopepxHocTs. MeakoBoaHo-MopeKHe YCIoBHS ceTMMe HTaitHH noawudga-
HHANBHEIX HCOKOMCKHX NIIACTOB NOJIHEE BCErD ONHCKIBAIOTCH MOALABIO cekBenumn IV THna
(T4DS) (Hunt u Tucker 1992) (puc.2),

Kaxuas cexneHUMs COCTOMT M3 TPaKTa PaHHEH CTAIMM HHIKOIO CTOSHHS (FSST), nna-
koro crosius (LST), rpancrpeccusroro tpakra (TST) ¥ BLICOKOTO CTOSHMA (HST).

FSST — tpakT panueit cranmm HU3KOro crosHms yposus Mops (¥YM) pacnoanaércs no
eMemenwio Beperosoro Haneranus B crtopony mops (offlap): Gonee mMosoaie NPoOnNAacTKM
PETPECCUBHO, CO CMCLICHUEM B CTOPOHY CKJIOHA, HANETAIOT HA NOACTHAAIOUIME MOPOLI, YTO
CRMACTEALCTBYET O npolecce hopecuposannoil perpeccuu (forced regressive delta).

LST — TpakT HH3KOrO CTOAHMS — PACTIOIHABTCH 1O nepepaboTanHo AeaLTOBOI paBHUHE
W XApakTepHOMY CMEtICHHIO BEperoBoro HANCTAHKS B CTOPOHY MOPS.

TST — tpancrpeccHBhbIil TPAKT BLIIEASETCH NO OBIEMY YTAYBICHHIO KOMILIEKCOB BBCPX
M0 paspesy: yMeHbleHHE 3Epen M conepxkanus necka. @opma kpuswix FTMC — skonokos.

HST — tpakt BLICOKOTO CTOSHMS — pacno3vHaéres no obuemy obMeneHHI0 KOMILIEKCOR
BREPX 10 PA3IPe3y: yBEAHMCHHE pasMepa 3EpeH M necHanucTocTH paspesa. Dopma KPUBLIX
'MC — apoponkas.

Haunnasn ¢ noanHero naneoson, peruon NpeTepres HeNpepbiBHIC BIOKOBLIE MOIBIK-
KH, CMCHUBLIHECH B Heokome obutumM, cnabo auddheperiunposanibiM Mo NAOMALH NOTPY-
xenuem. o, no muenmio B.C.Cypkosa (1995), orpaxaer nepexoi ot epuditosoits cranmm
passuTHs Bacceiina K «BacceiiHoBOM», MM «CHHEKININOMS CTAINHM, HAYABILEHCH B MEAOROE
BPEMST W NIPOAOAXKABLICHCS 10 HAMAAA MCTBEPTHYHOTO NEPHOIA.

bwcTpoe onyckanue nna Gacceiina coanano GAAroONpHATHRIC YCAOBMA IS HaKONIe-
His Kinnohopmubix cepuit. Mo MaeHNIO BOALIIHHCTBA ABTOPOB, HEOKOMCKHE OTIOXKCHMS
ofipajosannck B paunansHoil obcTaHOBKE NOABOAHON ACABTH KPYNHOH BoaHO# apTepuu ¢
BOAOODMABHOCTHIO W BEANYMHON TREPAOTO cTOKA Ha yposre O6i win Exnces — 2+3 mm/ron.

Ha ocrnose nocaoitnoro ananmnsa kepua » 14 expaxunax Guuim HASHTH(PHLHPOBAH b
CCAMMCHTALIMOH HBIE NOBEPXHOCTH: IPAHMIIL KOMIUICKCoB (SB), MakcHMUTLHOTO 3aTONACHMS
(MFS), rpancrpeccuanoro zatonaerus (TS) W BRINOAHEHA WX MEXCKBUKHHHAN KOPPeAsiing
no ceTH 13 8 onopreix ceifcmuaecknx npodwacii. B paspese 3ananno-Temamnckoit naouanm
BLISTRACHO, B UENOM, VIOBICTBOPHTEALHOC COOTBETCTBHE ONIOPHLIX CEHCMMYCCKHX rPaHMIL
R, (BC)), R, (BC "), R, (BC ), R, (BC "), R, (ACH-BC,, ), R, (Ach_raun) penepusim
CCAMMEHTALIMOH KM noBepxrocTam SBS, SB4, SB3, mfs2, SB2, mfs] (puc.3, 4).

Ha coostrosm apemerHoM paspese, nepecekaiomem Tennmmnckuit 1 3ananno-Temmmuckii
YMACTKH, OTIETAHBO BLUIEAAIOTCH CCKBEHIINM YETBEPTOTO NOPAAKA (NMPOAOTKHTEABHOCTLIO
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after Hurd & lucker (T2 TWS)

EQT | ST vt pmt o oo

croanns YM

TST -rpanrpeccussii Tpaxt

(WES. NORCPINOCTE MEKCHMATEHOTD WTOMLICHAN

TS NOBREPANOCTS TPAMIPECCHRKOTO WTONEHME) LST - tpaxt muskoro crosnms YM

Pue. 3. Modeas cexaenyuu IV muna ( T4DS) ¢ Hunt u Tucker 1992)
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0.1-0.2 s sier) — 1, 11, T, IV. Ouu nocsieiosareiibHo, N0 CXEME MO0 BEHHOTO TIpHIETa-
IS, MOKPHIBAIOT B HAPAUIHBAIOT HHKENTKALIHE ornoxenns. HeokoMcKre OTIOXEHHS NOC-
TereHHO OMOIAXHBAIOTCS B 3aNaIHOM HANpPaBIeHHH (SL). Cmenienne HGeperosoro HaneraHus
(kaunodopmioro neperiba) B CTOPOHY MOPH CRUACTCALCTEYCT O PErpeccHBHOM XapakTepe
cetumerratt. Cexseniiin GBUIH Ha3Banbl MO CyOPErHOHATEHBIM TIHHHCTBIM TAYKAM, BXO-
ASMM B MX coctas (pHc.3).
Cexnermma | (POXHHKOBCKAs) B KPORIE OrPAHHtICHA OTPAXAIONTHM ropuzontom ACH-
BC,, ,, (SB2). Cexnenius 3aKapTHpoBata HACTHHHO B 10r0-BOCTOMHOM HacTh noaurona 3D,

‘Cexnenmun I1 {caayﬁcxan!nuxauﬁncmn] B KPORJIE OrPaHUMEHA OTPAXKAIOUINM PENepoM
R6 (BC,,)/SB3, b NOJIOWIEE OTPAKESHHEM ACH-BC ; |, — (SB2). Cexnenuns 3akapTuposana
YACTHYMHO.

Cexnernmn M1 (ucycKurcKas) B KpoBJie orpanntiena penepom R2 (bC,,")/SB4, B nogow-
ne penepom — R6 (BC,,)/SB3, 3akapTupopaHa rno BCEI TUIOIALH.

Cexnenmmsn IV (capmanonckas) B Kposne orpannuena penepom R (BC,)/ SBS, B nonoi-
ne — R2(BC,")/SB4. B npeacnax paBoT 3aKapTHPOBAH TOJIBKO KOMIUIEKC JIEIbTOBOH PaBHHHbL.

Ha puc.6 npuseieda mpHHIMITHAIbHAA CHKBEHC-CcTpaTurpadHyeckan MOIETb HEOKOMC-
KIX OTA0KeH it B nipefenax 3anaaHo-TesIHHCKOoI TUIONUIAIH, OTPAXAIOWAs OCHOBHbBIC ITATIkI
PAIBMTHS HCOKOMCKOTO MEJIKOBOAHOTO Bacceitta.

Ha pa3spese 1-1, coetHAI0MIEM 10TO-3aMANHBIH CKION KoransiMekoit sepuimist u Ton-
YHHCKHIT MporuG, OTYETIHRO BLUIEAAIOTCS 4 MHTEPBAA, OTIHYAIOIMECSH MO thopMe KPUBEIX
TMC, prcyHKY celicMUMEecKOif 3arHcH, XapakTepy npekpaleHud oTpaxeHHi BDAM3N penep-
Huix rpannt (puc.6).

B capyiicKOH-MOKAYEBCKON CEKBEHUMH JTOKATBHO BRII0 H3YYEHO CTpoeHHE (PparMeHTOB
cexpeHInit Donee menkoro nopsaaka (puc.7).

VAKHE 30HE BHICOKOAMIIHTYIHEIX MOJOXKHUTEABHBIX OTPAXEHUI, TATOTEIOMWME K
knunothopmuomy neperndy Cexsenunn I, MmoryT OBITh NPOMHTEPNPETHPOBAHBI KAK
MAICOKAHAAL NPEAPPOHTANILHON 30HB! MUK/ HUKHETO MUISXKa, MecHaHbie OTI0XCHHA
B KOTOPBIX PUYPOUEHE! K Tansseram kananoe. [Tepenan xecTkocTeit B NOAOUIBE TIACTa
pocturaer S00-600 m/c*r/em’, B peayabrate BOIM3M NOAOWBE (GOPMUPYETCH MONOKN-
TENLHOE AMTUITHTYIHOE oTpaxenue (puc.7). B kposae naacta (popMupyeTcs OTPHULATEN b-
HOC OTpAXCHHC NMOBLIIHEHHOH amMI MTYIEL. K.pi].ﬂ JPOINOHHBIX EAHANOB OCNOXKHCHDI
MATOAMILTATYVIHLIMY HADYIIEHHAMHK HETEKTDHH'—TECKﬂﬁ' ﬂ[}H,!}GIEbL 3To GT'-IETJ’IHBG BHIHO
Ha KaApTax KOTEPEHTHOCTH, KPHBW3IHGL. nPHPGHE ATHX .I.IHEJIDKB.L[HFI caA3aHa c IpO3HOH-
HO-JASCHYAALWOHHLIMHU TIpoUEcCCaMH W npoleccaMi YNAOTHEHHA necHaHo-TITHHHUCTRIX
OTAOXKEHHIT BllOaL BOPTOR Bpe3a.

B Hacrosuiee BpeMs Ha BpeMeHHbIX paspesax 3D nosceMecTHO KapTHPYIOTCS (PparMeHThl
naneocucTeM (puc.8), He BIUCHIBAIDUIMECH B YCTOABIIHCCS MEOIOMrMUECKHE NPEICTABICHUA
HEOIHOIHAYHO WHTEPTIPETHPYEMBIe B ripenenax nebonsinwx chemok 3D, Kak npasuno, 3TH
ANEMEHTH 00BACHAIOT «apTeakTaMis, MOMEXaMu, M HOBasA MWH(QOPMAaLIMA HE HHTCTPUPYETCH
B Mofens. B PEIYALTATE CHOBA TDEE'}’IE‘JTCH JOTMONHHWTEN BHBIC J[ﬂPﬂTE}CTUHﬂlHG MCTOLHEKHW M
MpHEMB JUlst OBBACHEHNSA TCTEPOTCHHOCTN 3AUIeKH: paannunbix yposHeit BHK, annmii ran-
nisaumu (puc.8). Mntepnperanms xe taknx Mopdonormueckux 3iemenTos Ha «Cynepkybaxs
3D moxeT BRITH BUINOAHEHA reonoruIecKky Gonee 0BOCHOBAHHO.

Onuit paGor nocaennnx ner B npenenax 3anaano-Tesnunckoit u I0xHO-TeBAHHCKOH
naouane w obreannénnoro Tesnnucko-PycckuHuckoro ceiicMuyeckoro Kyba HarjisiHo
NPOIEMOHCTPHPOBAT MPSHMYIIECTRA KOMTLIEKCHRIX HCCASA0BAHMIE Ha «cynepkydax 3D» s
BEIPADOTKH 000CHOBAHHLIX TEKTOHHYECKUX, ceitemodalinansHBIX MosieNei, TPOTHOIUPOBAH U
PE3CPBYAPOR M CHUKCHWA PUCKOB, CBA3AHHBIX C MX pa3paboTkoit.

—=
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1.Cpes whansn kposan OF BC,,* L. OF BC12 +Himeex
# I ‘.: ‘TI .l' - t '

To nitsm KponTs
nascra BC,,"-0T = |

hi 'u_

1, 0O BCI12* +10 mces

ok 4

BHE =-2465.7 "w AHE =-24808 w BHK =-24578 w

Puc. 7. Mpumepn ewdeaenun dpacmenmos cexsentui V nopadxa

Ky6 3an.-TesnwH (2011r.) Ky6 CynepTesnux (2009r.)
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Puc. & [puep coanadenus Mophotoeumeckix 3emMenmos na Kpasx KyGos pazunx aem ofpabomeu
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Brinoawm

|. B pesynstate koMmnmexcHoil HHTEPNPCTAUMM CCHCMHYCCKHX MATEPHAIOB, AaHHBLIX
bypenun, TMC, ceanmentonornieckoro AHATM3A KepHa B npejenax yvacTka pabor Guinm
npociexensl cekvenumm IV nopsiika: posnmukosckas, caByiicKo-NOKaYEBCKas, YeYCKHHCKas,
CapMaHOBCKANA,

2. B caByHckoi-nIOKauEBCKOM cexBeH LN NOKANBHO BbLIO H3yHeHOo cTpocHHe dhparMen-
TOB cexBeHU M Donee Meakoro nopsaka.

3. lNpouece yrounenus mMoneneii pesepsyapa He MoxeT OuITh yeneuHsiM 63 nepecMoTpa
YCTOHBIIMXCH MEQIOrHMECKHX NMPEACTARACHHI W noneka sdubexTHBHEIX crnocobos oBoBIIeHNHS
HOBBLIX CEANMEHTOJIOMHYECKHX M CEHCMHYECKHX HaHHBIX,

4. lpemwnaraercs BLINOAHUTHL OOBEAHHEHNE C YPoBHA celicmorpamm 3ananno-TesauH-
ckoro (310 km?), KOxuo-Temmmuckoro 5,6 (210 km?), I0x10-Tenmnckoro 4 (200 xm?) M cy-
uiecrsylouero Obseamnénnoro TeBaMHCKO-PYCCKHHEKOTO celicMHYecKoro kyba (1879 xm?)
B CAMHYIO Bady JaHHLIX — FeoNIOTHYECKYI0 MOJIED, BKJIIOMAIOIIYIO eAWHBIIT ceHecMuueckmit
Ky0 maowansio 2600 km? (chemkn 1997-2011 rr.) u Gonee 2900 ckBaxui wis HCNOALIOBAH WA
B TUIAHHPOBAHHH NMOMCKOBLIX, PA3BEAOYHBIX H IKCIUIYATAUMOHHBIX CKBAKHH, YTOUHEHHH
FEQIOTHYECKHX MOAEICH MECTOPOXKIEHHH M IMUIEHIHOHHBIX YYACTKOB.

—— ——— N
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JTUTODAITMATBHBINA AHAJIN3 IMPOJIYKTUBHBIX
HMKHEMEJIOBBIX IJIACTOB JIPY2KHOTO
MECTOPOXJIEHUS (CYPTYTCKHI CBO/I)

M.B. MopiasHHLEB

(000 «IYKOWJI-3anannas Cubupb»),
A.B. bpeinuna, C.A. Muxainos,
IL.A.Ceprees (PTYTT « BCETEW»)

Ha Jdpyxnom mectopoxieHun (Cypryrckuii CBOJ) B Npefenax ropH3oHTOB HUKHEro
sena BC,, (mnactii BC, °, BC, ' v BC, *) u BC,; (nnactet BC 7, BC ., BC, ;) Gvinia obnapykena
31 CTPYKTYPHO-IMTONOFHUECKAN 3ANCKD Hediri. Kpynusie 3anacsl He)TH COCPEAOTOYECHD B
nponykTueHbix maactax bC ', BC, ' Ha uenTpaisHoM yuacTke OIHOMMEHHOMN CTPYKTYPLL

[MpoayKTHBHEIE TUIACTSI HMEIOT COXKHOE re0NorHYecKoe CTpoeHne. Kaxasiit u3 Hux ob-
pa3oBaH HECKOIBKUMH MPOCTHLIMH M CIIOKHO ITOCTPOCHHBIMH MECUaHbLIMH TCAAMH, HMEIOLIUMH
HABMAMCTHIH KOHTYD BBIKIWHHBAHHA W 3aMELIEHHS TTHHUCTRIMMU noposamu. TTopoasi-akpaHbl
MPEICTaBIe bl YeYCKHHCKOI 1 caByifcKOi (CBEpPXY BHU3) TPAHCTPECCHBHBLIMH THHHCTHIMM
navuKaMu.

W3ydeHne pacnpocTpaHeH it Necuatbix Tel 1 najeoreorpauueckux ycnosuit ux op-
MHPOBAHHA OCHOBAHO HA JIETANBHOW KOPPETAIMH Pa3pe3oB CKBAXWH, CCHCMHYECKUX TTPO-
dueit 1 INEKTPOMETPHIECKMX MOIENSX NecyansiX Te/ npuipekHo-Mopekux (aimii. Hnn
nposeaerns antodaimansroro ananmiaa no meroanke Mypomuesa B.C. (puc.1) nanbonee
npoaykrusrsix naacros BC ' v BC, ' na nayuaemoii tepputopuin 13 bonee 900 ckpaxnn Obii
uenonkionan kapotax hiopm kpuseix [1C nopsuika 70-T pa3spelovHLIX, MOMCKOBO-PA3BEI0Y -
HBIX M IKCTUIVATALIHOHHBIX CKBaXWH, MaMepenus cpeiHeB3Bellie HHBIX aMmuTya kpuesix [1C
wHTepBana rnuacra (arc) nposenensl o gaHnbsiM Gonee 200 paspe3os CKBaXHH.

Ocankonakorienne rpynn necuansix nnacros BC, ' v BC, ', nacunThiBaonmnx B paspese
10 TPEX NPOMIACTKOB, NMPOUCXOANI0 Ha (hOHE PErHOHATBHOTO MYNLCAUTHOHHOID OTCTYTIAICHUS
HkHeMenosoro 3ananno-Cubupekoro Mmopekoro naneobacceitna, obycnosusiiiero perpec-
CHBHBIT XapakTep COXKEHNA OCAIOMHOIO MaTepHana.

Maneoreorpatuueckue peKOHCTPYKILMKM yeaoBuii ocankooBpasosanns (puc. 2, 3, 4, 5),
NPOBEACHHBIC N0 ICKTPOMETPHUYECKHM MoLeasaM Qatnit ¢ y4eToM JIHTONoTo- neTpodusn-
HECKOr0 COCTARA MOPOJ, MOKAAIN, YTO HA HECHelyeMOi Tuiolany Ha speMs (hopMHpPOBaH IS
ITHX TPYIIT MJIACTOBR B 0BCTAHOBKE wieibga, ¢ TeM WIH MHbIM BIHSHHEM MpHOpeXHO-MOp-
CKOM cpeabl (OAM30CTh AN yaareHHocTs oT Geperosoil nuAuK, rybuHa, sonHonpuboiinan
NEATENBHOCTE W JIP.), OTAATAIMCH OCAAKH NMOABOAHOTO CKJAOHA AENLTOBROTO KOMIIEKCA HITH
NOABOAHOND KOHYCA BHIHOCA.

Manuanenan 30HALHOCTL NAACTA EC”'
AN hOPM INCKTPOMETPHIECKUX MOCICH kpuswix [1C 1 aMIuanTyasl anc nH-

Tepranon necuanbix ven naacta BC, ! paccMoTpeHHOrO MaccHBa CKBAKHH NO3BOJILT Bbi-
AETUTE 301L! PACTIPOCTPAHEHUS IBYX OCHOBHBIX Tpynin chaumit nepexoanoii (meanposoi
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Puc. 1. Jaexmpomempuseckue modetu necuansx mei-KaLiexmopos npudipe HO-MOPCKLY (hat
(B8.C. Mypomyes)

W NpUOPeKHO-MOPCKON) ODCTAHOBKH OCANKOHAKONACHWA® HANPABIEHHBX CTOKORK X
TeHeHN I, a Takxke Gapos u sanos (puc.2). Ha kpaitHem 1010-BOCTOKE HIYHAEMOro y4acT-
Ka B paipese cksaxuubl [60P sapukcuponana Gaums raMHNCTLIX OTI0KCHHE MOPCKOTO
JTHBA.

I'pynna nanpasiennbix CTOKOBBIX W PLIHATLHBIX TEYCHHN

I'pynna HanpasieHHbIX CTOKOBBIX TedeHNil 1ech npeacTasicHa Tunamm aunit pas-
PHIBHBIX PAIMATBHBIX H PACTIPCACANTEABHBIX MOTOKOB, K KOTOPBLIM CACAYET OTHECTH thattmm
NPOMOWH PAIPLIBHBIX TEHEHHI (OCHOBHOTO NONABOISUICTO XeA00a) M rOA0BHKX YacTel pas-
PHIBHBLIX TEHCHUH (BECPA-CIYTHUKN, BOSHHKIIHE B rOJOBHBIX YACTAX PATHLTBHEIX TesSeHui ).

Tuns hatsn 510 rpynnsn seswteHs B paspesax 33 cxpaxnn. Mpu 3rom daums NPOMG-
HH PASPHIBHLIX TCHEHHH PACTIPEACANTEIBHBIX NPOTOK YCTaHoRACHa B 2| ckpaxkune. Mecuansie
OCAUIKH, CHOPMHPOBAHHELIC B NPOMOMHAX PAIPLIBHBLIX TEYCHIN OAHOHATNTPARICHHBIX BOAHBIX
NOTOKOB, GUIMIKH K OTA0KCHNAM (hatiiil pYCIOBBIX OTMEICH 1 ACTETOBIX KaHANOB. IACKTPO-
METPHYESCKAN MOACAE FTOH Daltim HMEST B BRITHHYTOIO HETBIPCXYTOJLHH KD, NMOAOIIBC HHAN
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ropusonTanshan aunna NC koropoit vacto ocroxmena OJIHHM HAH HCCKONLKHMH HeBoib-
UFHMH 3yBUAMM, OTPAXAIOMUMH COXPAHHBLIMXCH OT PAIMBIBA OCTATKOB BapoBLIX NEcKoB.

Yeruipe sadmkcuposannsie san KOOGPasHBIC PAIHATLHO BRITAHYTHIE GOpMBI 3atcranns
NECHAHLIX TeJ ITOi rpynnst haumii B Lerom OPHCHTHPOBAHLI C CEBEPO-BOCTOKA HA I0TD-3anaj,
pacnonaraloTea nepneHankyIspHo naneoGeperosoil THHMK, TPH U3 KOTOPLIX NPHYPOUCHLL
MPEHMYITHECTECHHO K UEHTPANLHOM YacTy TeppuTopun (puc. 2).

Dauyn ronosHBIX HacTeil PAIMBIBHLIX TEMCHWH BbUICACHA B paspesax |2 ckpaxun, pac-
NPEACASIOUNX TEPPUTEHHBIH MATEPHAN B BHIE BeCpos-cnyTHuKos. @auns obpasyercs s
NEPHOIL ICHCTBUA PAIPLIBHBIX TEYEHWH, KOMIA B HX TONOBHLIX YACTHX BHAYAIC OTNATAIOTCH
TOHKO3EPHUCTHIC OCAILKH, JATCM 110 MEPE BOIPACTAHMA CHIILI MTOTOKS naouiaik pasHoca, pal-
MEPHOCTL M KOTHYECTRO BBIHOCHMOTO MATEPHANA YBETHIHBAIOTCH. [10 HOCTHREHMH HEKOETO
MakcHumyma npoucxoauT obpatHstit npouece, Orciona CKTPOMETPHYECKAn MOACHb (hatmm,
npeacTasasiouas coboit npoctyio anomanmio NC s suae pasHOBCAPEHHOID TPEYTOJILHHKA.

(anm{pmamm OIMHCAHHOTO THNA NMPEAIICCTRYCT HAKOTIIEHHWIO TCHETHYECKH TECHO
CBAJAHHOMY C HUM THNY (haumil — paspuIBHLIX TeHeHW, Pacnpoctpatienne storo Tuna da-
UHH TEPPHTOPHAIILHO NIPHYPOMEHO B OCHOBHOM K CEBEPHON wacTH cTpyKTYphl. [MTecuansiv
THIACTaM, XapAKTCPHIYIOWIMM 3TH THITKE hattui, NPHCYILH IHAYCHUS @I, HIMEHSIOUINECH B
Amanazone or 0,58 no 0,83 (puc. 3). IMpu aTOM MEHBILKE BEAHMHHEL anic NMpHUCYULH hatmam
FOJIOBHBIX YMacTel pasMeIBHBIX Teuenmit, TTpoMonnam PAIPHIBHLIX TEYCHHE NPUCYILIM B OC-
HOBHOM 3HaveHus anc 0,7-0,8.

I'pymna Gapossix danwii

K Gaposoil rpynne ocankos OTHOCSTCH TAKHE THITAI thaumit, Kak suonsbeperonsie per-
peccuBHbIC Dapsl M NOABOAHBIE BATL (BECPA-CITYTHHKH, BOIHUKIIHME B FONOBHLIX YACTIX
PUTHANBHBIX TCHCHHH ), yeTheBbie Gapsl W BaphepHbic 0CTPOBa (OCECBLIE YACTH NOLBOIHONO
BECPA BRIHOCA CTOKOBOTO TeucHus ). Daumm 310/ rpynnsl BHISRICHB B paspesax |8 ckBammuH.
Yaeauuenne pamMeproct obioMoMHOro MaTepHana H yMEHbIICHHE ITMHUCTOCTH BBEPX MO
PAIPE3Y NECHAHOTO Tena, 0BYCIOBAEHHOE AKTHBHBLIMH AHHAMMYCCKMMM YCIOBHAMM HAKOIIC-
HIA DAPOBKIX OTAOKCHUI B perpeccHpyIoemM Mopekom Bacceiite, HAXOMAT CROE OTPAXCHHEC
Ha (hOpME H aMIUTHTYAE MICKTPOMETPHUCCKIX Kpuesx T1C,

DNACKTPOMETPHYECKAS MOAETb THITA dhatiim BAONALOEPErOBLIX perpeccHBHBIX Bapon npe-
cranisieT coboil MPOCTYIO AHOMAIHIO B BHIIE NPAMOYTOALHOMO TPEYroNLHHKA. KposensHas nu-
st kpuBo# [TC ropuzoHTaLHA, NOAOUIBEHHAR Yallle BCErD OCTOKHEHA 3Y0UaTOCThIo, BoKOBaR
AnnuA oteyTeTeyeT. CXOAHYIO MOAEAL MMEIOT M (DallHK NOABOAHKIX BANOB, OTAMYAIOILIHECS
MCHBITHMKI pasmepamu i anomanuamu T1C (puc. 2). Dru Tunw daumii sadmkcupopans 4
CKBAKMHAMH B I0M0O-BOCTOMHON acTH MecTopoxuicHus. Ha Kapre cpeiHeB3IBCICHHLIX IHaYe-
HWIt ¢ ITOH 30HE COOTBETCTBYIOT IHAYEHNA anc necuanoro ruracta ot 0,49 xo 0,90 (puc. 3).

B paspesax 14 ckpaxmn asuieacHs THIL hatun GapbepHbix OCTPOBROR, CHhOPMUPOBAH-
HEIX OTACABHBIMMK BAOALDEPErOBLIMK DAPAMM HAM HECKOALKMMH, HATOXEHHBIMK APYT Ha
apyra, BApOBLIMH IPALAMH, BHIICAITHMH HA NOBEPXHOCT B BHIE OCTPOBOB. IneKTpOMETpPH-
HEeCKas Moaeak hattnu BapoBoro OCTPOBA, COOTBETCTREHHO, NPpeAcTamnseT coboft anoMatmio,
COCTOANLYIO W3 JIBYX INCOMCTPHYCCKHX (PUTYP: TPEYTONLHHKA M PACTONOKEHHOTO HAT HIM
HETHIpEXYronbHHKa. Kposenawnan aunuusa kpusoit TC cybropusonranshas, Gokosas — BCp-
THKUTHHASA, MTOAOUIBCHHAR — HAKAOHHAR, ocaokHeHa 3yGuaTocTsio (puc. 1). Daumi ocTpos-
HBIX THIOB GAPOBLIX Tl CHHTEHETHYIHE! NPEALLLYIIEMY THITY attiil, NPOCTPAHCTBEHHO HX
COTPOBOAAAIOT, COOTBETCTBYIOT BAOALOCPETOBOI HATIPARICHHOCTH NPOCTHPAHMSA NECHANBIX
TEA M MMEIOT HEBBICOKHE 3HAYEHMA aulic NnecyaHoro rracta (puc. 3).

Daunm yernesnx Gapon obpaiyviotces npu DUMEPCAHON PAIIPYIKE HANPABACHHLIX BOINHBLIX
noTokon (By/ik To Ha cyuie wan b BoaHo# cpeae). [ToToxn TEPAIOT CKOPOCTH M OTAArAIOT TEPPH-

flamuadyomas g yano-npax musecKan Konbepenijia 109



‘ Venonusie 0DOIHAYCHNN

o | - Crmammim
0.75 | - Cpeaneranewennoe smmenne allC

s [}
g d Jhies snewmero konrypa nedrenocuoc waeseii nnacta bC,,

- Hornmew no xposne naacra BC,,

Puc. 3. Kapma pacnpedeaenus cpednesseewennsix snavenui o f1C naacma EC”‘

110 «llymu peausanuu negmezazosozo u pyduozo nomenyuaia XMAO - 10zpuis




FEHHBIA MaTepuan, hopMUpys oTMens — ycreenoi bap. INocne Toro, kax 6ap neiiiaeT na nosep-
XHOCTh MOD#, HA HErO B NEPHOILI NTABOIKOE Oynyr neHCTROBATE BOALI, NOCTYNAIOUINE C Cyum.
Obnasan GonbiummMm ckopocTiMm 1 BONbITM KONHYECTBOM TEPPHIEHHOTO MATEPHANA, OTOKH
NPOMBIBAIOT B Teae Gapa NPOMOHHL — MPOTOKH W 110 HUM BBIHOCAT OBIOMOMHLIN MaTepua,
OTKIAILIBAA CTO ¥ BHEIIHETO CKAOHE YCTHEBOIO Dapa 1 nocTeneHHo HapauMBas ero B CTOPOH y
Mopst. B cooteereTnnm ¢ amiMmn MpolECCaMy, JIEKTPOMETPHUECKAN MOAC/ (haLium, NpH HeKo-
Topos 0boGeHum (hopmanmzaiin), ByaeT HanoMuHaTH pasHobeapennyio Tpaneunio, Kpo-
BEMLHASA W nofowBeHHAR THHUK aHOMATHKM KpUBOI NC — nakToHHas NpAMast, BOJTHHCTAA WK
jybuaras, Gokosasi — BEPTHKANLHAR — npaMas uaK sotvucTas (puc. 1). @anm 1ol PYIL
BLISTAICHDB B PA3PE3AX CKBAKHH HA 10T M CCBEPO-3anane HCCACAYEMOH YACTH MECTOPOXKICHHS,
NoAKOBOODPAIHO OBPAMASIOIINX CIIOH Hpyxroro nognsamus ¢ 3anana. CpeanessseiieHibie
aMrnryast IMC wurepsana naacta (anc) WMEIOT NOBBILIEHILIE anavennn — 0,85-0,88 (puc. 3).

Ipynna meakonoanoro weada

Ira rpynna daumit menkonoanoro Gacceiina XAPAKTEPHIYETCH HAKOTUICHHEM TIPEHMY-
HICCTBEHHO HA0B,0Iarofaps OrpaHHYeHHOCTH TUIONIALH H OTCYTCTBHIO BOIACHCTBHA MOPCKHX
PUIHBHO-OTANBHBIX Mpoucccos. Tun srueacH B cksaxuie 160P, B 10ro-BocTouHOI YacTH
TEPPHTOPHK K NpejcTasaeH daumeH MOpCcKoro sanmpa.

Taxkum obpasom, uaynaemuiit yuacrok Ha BpeMs (POPMHPOBAHKA IPYIN NAACTOB BC,,
npeiacrasaser coboit NOABOANYIO YACTH METKOBOIHOIO weastpa. IMoctynaenue reppurentoro
MATEPHAIA HINO © BOCTOKA, CEBEPO-BOCTOKA, CO CTOPOHLI CYIIH, PACTIPEACANACH HA TEPPUTO-
PHH NAICONOAHATHA, Til¢ COPTHPOBKA W pacnpeneneHue o6AOMOYHOTO MaTepHana npouc-
XOIHITH TION BOACHCTBMEM JIBYX MPOLECCOB: HC CAHIIKOM aKTHBHON NPHANBHO-0OTAHBHOI
ACHTENBHOCTH BOJIH W HANPABICHHBIX CTOKOBBIX M PAIMANLHBIX TeueHnit. CooTseTcTREHHO
HATIPABACHHIO NEPEHOCA TEPPUTCHHOTO MATEPHANA, YKA3AHHOTO Ha PHC. 2 CTPEIKAMM, thop-
MUpyeTeH oBIHpHas 30Ha NOJABOAHBIX POMOHH TOTOKOBLIX thaumit. Ha cesepe k Heit npu-
MBIKACT HEOOILIIAS 1O NIOLIAIM 30HA PAIBHTHA JOBOILHO TOI IKO3EPHHCTHIX thatinit roioBHEIX
HACTeH paIHANBHEIX TeueHHit. Ha CroHonsIX ySacTKax naneonoaHsTms, MoTepss AKTHBHOCT D,
NOTOKOBLIC (DallMK PAIIPYRAIOTCH W charaioT Gapsl 1 Bah, MPHYPOHCHHBIC NTPCHMYLIECT-
BCHHO K 3aMAUIHBIM CKAOHAM UECHTPATLHON CTPYKTYPH W OCAOXHSAIOUINM €€ Ha I0ro-3anane
CTPYKTYPAM-CNYTHHKAM — HeBOABLIIHM 10 pazMepam MOphOAOrHIECKHM BOIBBLILICHHOCTIM
MOPCKOTO nancotenndga.

B ofpa3uax kepHa ¢ npH3HAKaMH HeDTEeHACKILEHIS, COMACHD PEIYABLTATAM JHTONOIH-
HECKOro anwinia, npeobaanaior komnektops 3 (38-40%) u 4 (34-44%) knaccos. Koanekrophi
5 xnacca cocrannmior 4-69%, Ha KOANEKTOPLI © HIIKHMH W BeChMa HHIKuMK DEC MPHXOIHTCH
COOTBETCTBCHHO 16 1 4-6%. Jlyaimmu konnexropamu niacta BC, ' amnsmores meako-cpen-
HEIEPHUCTBHIC NECHaHHKK ¢ nponnuacmocTsio 1078.0*10 mxm?, npu nopucrocTs 23.5%.
obsemuoi naornoct 2.03 r/em’ u ocraronnoit sogonackenocTy 15.0%.

Danmajasnan J0NAILHOCTL MAACTA BC, '

Mo anexrpomer puieckum Monensm kpussix MC HHTEpBata necyanoro naacra bC, '
Obu10 BRACACHO ABe rpynnbt daunil, BHITIOAHAIOUINX NOABOAHBIH KOHYC BEIHOCA wensdonoii
ODCTAHOBKH OCAUIKOHAKOIUICHISA: HATIPABICHHBLIX CTOKOBBIX TEHEHM, a Takxe Gapos 1 Batos
(puc. 1, 4) [1, 2]. Monobro suiENPUBCACHHOMY AHAINIY IUIACTA bC, ', daumsm wennda s
NpHOpexHO-MOPCKOit oDCTanoBKe ocankoHakorienus GyayT cooTeeTcTBoBaTh haumu TPeX
OCHOBHBIX THITOB, OCCHLIX HACTCH NOABOJHOIO BECPA BLIHOCA CTOKOBLIX TEHEHMIT: OCHORHOTO
noABOAALLEro Xenoba i BeepoB-CNYTHHKOB FOIOBHBIX MACTEH PATHATLHBIX TCYCHHIL,
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Takum obpazowm, VICKTpOMETPHHECKO#H Mosean hallni oceBrIX YacTeil NoABOAHOTD Bee-
Pa BHHOCA CTOKOBBLIX TEHCHHIT OTBEYACT MOIC/E ycrsesoro bapa B npubpexHo-Mopekoit 3omHe
obpazosanmst. MMogoGnwii THn thaunit nanbonee pacnpocTpaHeH Ha teppuropus Ipyxuoro
MECTOpoXIeHUA (puc. 4) 1 XAPAKTEPHIYETCH CPCANEBIBELICHHBIMH 3HAYCHMAMH clIC necya-
Horo naacra or 0,54 no 0,73 (pue. 5), wro COOTRCTCTBYCT JHAMCHMAM anc Ui obpazoparinii
yerhenux Gapos, Mopmy Kpusbix 91010 THNA (A MOKHO TAKKE PACCMATPHBATE KAK COME-
TAHME XapAKTEPHCTHK JABYX (hattHaNbHBIX THITOR — Gaposoro ocTposa (B HuXHEd yacTH KpHBOit
C) u pycna, orobpakennoro BEPXHCH HacTLio anomanuy (puc. 1). B cryuae OTCYTCTBMH ITOH
BEPXHEH YACTH AHOMAIMK, KPOBEILHAST THINA kpusoit [1C cranosurea ropusonTansHoil,
XAPAKTEPHIYA PAIHOBMAHOCTL (haun — GapOBLIX MeCHanbIx ocTposos. MparmMenTl onK-
CanHBIX THNOB haunit (hukcHpyloTes B paspesax CKBAXMH, DONBILCH YACTRIO B I0XHOM YacTH
TEPPHUTOPHK Heeacrosanusa (puc. 4).

Ha reppuropun mecropoxaenus aosonsno ONPEACJEHHO NPOCACKUBACTCSH 10r0-3a-
MUIHOE HanpanieHHe ABYX HAMBOJICE PAIBHTRIX BCCPOB BLIHOCA CTOKOBLIX TeyeHHN racta
bC, ', no caoemy nosoxenmo n (hopme B rIAHE B LEIOM COBNANAIOUIMX C JIONACTIMN KOHyca
BLIHOCA BpEeMCEHH (POPMHPOBAHMA 1ACTA BC, ', npusenenuniMm na surodaunasHoil Kapre
NPCABIAYINETO ITana ocankonakonnenus (puc. 2). Bepostho PAIBHTHE CLLE TPEX KAHANOB,
(bparMenTi ABYX U3 KOTOPLIX 3ADHKCHPOBAHBI B IOXKHBIX CKBAKMHAX: 32011, 134P, 4571 m na
CCREPO-ROCTOKE HEHTPAILHOM HACTH CTPYKTYPH — B ckb. |66P.

Hasnuuue chatunit seepos-cnyTHHKos rofosHsix vacreii PAUIHAILHBIX TCHCHHIT B cepepHOl
HACTH MecTopoxenns (paiton ckpaxun 153P 1 154P) CBHACTENLCTBYET O (hOPMHPOBAHM M
TEPPHTEHHOTO MATEPHANA NPH BHIXOAE PA3PHLIBHEIX MOPCKHX TeUeHMIT B OTKPBITYIO HACThH MOPA.
B aroit wactu repputopun, ne MPHBEACHHON Ha pUCYHKE 4, MecHaHblil NIACT HMEET HHIKYIO
MOILHOCTh H HERLICOKHE 3HaYMeHM anc (puc, 5).

MponuuaemocTs HedrrenacsienLx CPCAHE-MEAKO3EPHHCTLIX NECYAHHKOR 111acTa
bC,,' cocranser (517.0-620.0)* 10 mxs?, npu nopuctocty 22.2-23. 3%, obbeMHOI nIOTHOCTH
2.06 r/em’ u ocratouHoil Boronacsiennocti 20.0-58.0%.

Moasoas wror autodaumansuomy ananu3y asyx rpynn naactos 6C, w BC | pacemor-
PEHHKIX Ha NpuMepe Hedrenacsinentbix iactos BC, ' 1 BC ', creayer otmeriTs ocHosmbie
HEPTHI CXOACTBA M PAIHIHA (DAKTOPOB MX OCAIKOHAKOTUICH M.

Mopmuposanme naacra BC, ' npoucxoamno B Gosce yaaneunoil or bepera wacru Hac-
celHa, rae 0w 3aTpyaHeH BOAOOOMEH, KYIA MOTOKAMMH BHIHOCHIOCH CPaABHUTENLHO Orpa-
HWYCHHOC KOJHYECTBO TEPPHIeHHOro Matepuana. [ToaTomy B paccMaTpHBACMBIX PAIPE3IAX
CKBAKHH DONBILAS YACTE TEPPHTOPHM OXAPAKTCPHIOBAHA NPEHMYILIECTBEHHO HANPABACHHBIM I
NOTOKOBLIMH (PALIMAMK BECPOR BEIHOCA (PAIPLIBHLIX TEHeHMIT). IHATHTEALHO MCHBLIICE HHCAO
cKkBaxun obuapyxuin npucyrcrame Gapossix ofpasosanuit (saon bBEPEroBLIX PErPECCHBHBIX
W YCTHEBLIX), TPEOYIOUIMX /U1 HAKOIICHNS KOAIeKTOpoB Golee BLICOKOTO Kaacca MPHUCYTC-
TBHA AKTHBHOH MUIPOAHHAMHYCCKONR AeATEALHOCTH BoaH. OTciona — Heboablne YYAaCTKH
PACTIPOCTPAHCHMS ITHX CPABHHTENLHO MANOMOUIHBIX Necuanbix daunit, NPHYPOICHIBIX K
KOHCYHMM NYHKTaM MEPEHOCA NECHaAHOI0 MATCPHANA PACTIPEACAUTENLHBIMI TTIOTOKAMH —
W TTAIHOMY 0BpPaMACHWIO NTAICONOAHSITHSL.

Ocanxoobpasosanmne naacta BC, ' uo s Gonee akTusHO#M IMAPOAHHAMHYECKON cpene,
obycronnenHOI perpeccneit Mopckoit Geperosoit IMHUK 3anaice NPEALULYLHIETO ¢¢ NOMOKe -
HusA (nacy EC'”'}. HacuieHnocTs noTokos obioMoNHBIM MaTepHanoM craia Honee BLICOKOI,
Guarosaps Gan3oCcTH K GEPeroBoil AMHNK, 1TO BMECTE C HAIMYHEM CHILHOI BOAHONPUBOIHOI
AEATEALHOCTH CMOCOBCTBOBAIO B NPEAEAAX CTPYKTYPhI (DOPMHPOBINMIO MOUIHEIX, BONee oT-
COPTHPOBAHHLIX Baponkx obpazosanmil.

Vuacneaosannocers yenosuit hopMuponanmns PCIPECCHBHBIX NMECHaHBIX CEPHi EC”
" IF?-C3n MOJATBEPRIARETCH CXOACTBOM (PAUHANLHLIX THIIOB OCANIKOB, MX KYAHCOODPAIHKIM
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JANCTAHMEM APYT OTHOCHTEILHO APYTa, ¢ MPOABMACHHEM HA 3anai, BCIC/ 3a NEPEMCILICHHEM
Geperosoit munum, a rakxe MOMTH MONTHOH MACHTHYHOCTRIO COCTABA MOpoa K HX IHTONDIO-
nerpothHanieckmx XAPAKTCPHCTHE.

Hoxnan noaroronnen no Matepuanam oryera « [pornosuposanne nputokos HedT no
PEIYABTATAM HCCACIOBAHMI BEULECTBEHHOTO COCTARA Kounekropos dpyxHoro mecropoxie-
HHse (3akasuuk — TTIN sKoranwimuedyrerass, Mcnonmurens — OTYII «BCEI'EHs).
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CEAMMEHTALIIMOHHASI MOJIE/Tb TIACTOB T'PYIITIBI
BC,, ,, IPYJKHOT'O MECTOPOXKIEHMA

K.T". Ckauex®, J1.B. Capatuuan*®,

W.B. Cynoakuna**, A.A. lopbynos™*, A A. Pybe**
(000 «JTIYKOWJI-3ananuas Cubupe»*,

dinan 000 JIVKOWI-Unxuuupurs
«KoransimHUTTUnedres, Tiomenn**)

B pacrosiee spems Ha tepputopun CypryTekoro cnojia Bee KpPYMHLIC MOI0KHTE1bHbIE
CTPYKTYPHI YKe H3yueHs! rnybokum BypenueM, noaToMy see Bonbuiee 3nayeHue npuobpera-
10T HehTenoUCKOBLIC pABOTHE, HATPABICHHLIC HA BLIABICHHUE JIOBYIICK HEAHTHKIHHANLHOTO
runa. OnpeneacHue NOJOKEHHS TAKUX TOBYIIEK TPEOYET PEKOHCTPYKUHH (halHaibHBIX W
nascoreoMoponIorHIecKHX YCA0BHIT (hOPMHUPOBAHMA TEJI-KO/UICKTOPOB.

Peayabrarsl Gyperus CBUACTEALCTRYIOT O MOBMIIEHHON IMTHHHIAIHH NPOAYKTHBHOTO
paspe3a B 3ATALHOM HATIPARIEHHUH OTHOCHTEILHO PACTIONOKEHHBIX K BOCTOKY MECTOPOXK/IC-
puit. B To e Bpemsi BLUIEASIOTCS 30H bl MOBLIICHHONH MOLUTHOCTH M NPOAYKTHBHOCTH KOJUICK-
TOPOB, SBAMIOUIHECS TTEPBOOUEPEIHBIMH ODLEKTAMH JIOPA3BEIKN W Pa3paboTKy.

CoBpeMeHHEIE NPEACTARIEHHA 00 YCIOBHAX (POPMUPOBAHHA OT/I0KEHHH HCOKOMA TIPEaoia-
FAI0T HAKIOHHO-CIOMCTOE CTROSHHE H 3aroHEHHE HEOKOMCKOT0, CPABHUTENBHO NTYOOKOBOIHOTO
Mopckoro Gacceiina B perpeccHBHBII 2Tan KpymHoro CeIMMEHTALMOHHOTO HWKIA nyTeM BOKOBOro
HapaIMBaHus OCUIKOR ¢ BOCTOKA Ha 3anajt, B 0BCTAHOBKE JABUHHOI CEIIMMEHTALIHN,

Ha ocHopanmu KOMMJIEKCHOTO WCCACHOBAHMA M ACTANLHOIO CEIMMEHTONIOTHYCCKOTD
AHANM3A IOCTYTTHBIX MeoIoro-recuiniecKuX MaTCPpHaioB, B TOM MHCIC KEPHA CKBAXHH
Jlpyxuoro mectopoxeys, chopMupoBanue oraoxenuii rpynnul miacros bC | paccmar-
PHBACTCH ABTOPAMM B niepexoanoii oberanoske npubpexHo-mopckux yeiaosuit. C yuetoM
kaptht [.W. [naswmka w ap. (1988), adpexra enasurnoil cermMeHTaunmn» M KIMHO(MOPMHOTO
CTPOEHWA HEOKOMA, HAKOTUICHUE MCCIC/IYCMBIX OTIOXEHHIT MPOMCXOIHI0 BO (PPOHTAIIBHOIN,
NPEHMYIIECTBCHHO MOABOAHON YaCTH HACTYNAIOUICH C 10M0-BOCTOKA IEILTHI BONHOBOTO THITA
KPYNHONH nareopexku, ¢ npeobaafaloninM pexRHMOM B3aHMOAEHCTBHA NMPHIHBHO-OTIHBHBLIX
" BOJIHOBBIX MTPOIECCOR.

PeayanratoMm ceiMmMenTonornIecKux HCCAeI0BaHMIl SIBUIOCH BhUAENEHWE B Pa3pesax u uiH-
Tepriperaums aurothanuan bHsix accoumanuid, lurocharmm npeactamisior coboi CTPYKTYPHO-011-
HOPOJTHEIC OCANOTHRIC CITMHMILL, XAPAKTCPH3YIOLHECH OTIPCACTICHHBIM COCTABOM, CTPYKTYPHBIMH
WM NATCOHTONOrHIECKMME TTPH3HaKaMHK, a Taxske MopdocTpyKTypoil ((popmoit, paamepaMu |
XAPAKTCPOM OrpanuHBaloninX nosepxyocteit). JlnrodaumansHsie acCOLMALNN BKITIOHAIOT B ceha
MMYTIY MAPATCHCTHYSCKWX CRAZIHBLIX ACCOIMALLMH 1 OTBEYAIOT OCAIOMHLIM ODCTAHOBKAM HMAW MX
HACTAM, B IIpeienax KoTopbix YCTOHYHRBOE CYIIECTROBAHME YCNOBMH CEIMMENTALIHH ITPHBOILWIO K
HAKOTUEHHIO XAPAKTEPHOH NOCACA0BATENLHOCTH OTJIOKCHHI,

B n3yuennnix pazpesax 6uu1 BLUIEAEH S reHETHHECKUX BHIOB (hatnii, oTpakaionmx
KOMITIEKCHI TIEPEXOIHBIX W MOPCKUX PEXUMOB 0CAIK00DPAIOBAHNS MOPCKOTO MOGEPEKDbSL.

[TpuHaIeRI0CTL OTAOKEHNIT K TOIl WM HHOI 30HE PACCMOTPEHHON MOJIETH MOXHO
YETAHOBMTL 110 MX TCKCTYPaM, CTPYKTYPE, COCTARY M XApakTepy UHKJAMYHOCTH, KOTOpad OT-
PAKACT TPAHCIPECCHBIYIO IHGO PErPECCHBHYIO HATIPABNCHHOCT PA3BHTHS NPOLECCOB CC/H-
MEHTALMH B 3ABHCHMOCTH OT M3MEHEHIS YPOBHS BOJ Dacceiiva Mo MIMSIHHEM PasinsiHbIX
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Puc. 1. lpoduire pacnpocmpanenus (anuaisnx omaoxenui 2pynnn niacmos bC . Hpywenozo
Mecmapowcdenun

FEONIOTHYECKHX W rHApoaAHHaMuIecKuX npuanH. Hanbonee CAOKHONOCTPOCHHON ARTSETCH
CYNPATHTOPANbHAA 30HaA, riac obIacTH OCAIKOHAKOIUICHHA CMEHHIOTCH NarepasibHO Mo Ha-
NPABAEHHIO OT CVILH K MOPIO, HO TAKKE OCIOKHECH CYONEPNEeHAMKYASPHBIMH TPOTOKAMH.

OCHOBHBIM KOMITOHEHTOM nodepeAnbs AapAseTCs yrayoasommiics s CTOPOHY MOpPH Tpo-
(DAL, MIABECTHBIH KAK 3aTOMASEMAs JOHA TUISKA, Te ACHCTBYIOT pa3HoobpaiHbie BOIHOBLIE
H HHHIMHPOBAHHLIC BOJIHAMM Npoueccs (puc. 1).

Jaronasiemas noaoca nasxka cocTaBaser CYUIECTBEHHYIO 4aCTh DapbEPHBIX OCTPO-
BOB C NPCHMYILECTBCHHO BOMTHOBBIM M CMEIUAHHBIM BOJTHOBLIM W NPHIHBHO-OTAHBHLIM
pexumom. B GoablunHCTEE CAYHACH HIMEHCHHE 3aTOMANCMON MOTOCH MJIAXA OCHOBAHO
Hi NMOJOKEHMH DAINCOB ITOPMOBLIX M CIOKOHHBIX BOAH M CPCOHMX YPOBHCH BBICOKONR M
HH3IKOH BOABL. OcTpoBHbie Bapbepbl OTACARIOTCH OT TUIAKCH MEAKOBOIHBIMMN JAryHaMM.
MuKponpuansHsie DapbepHbie OCTpoBa ¢ npeobiataHmueM BOIHOBOIO pexHMa xapak-
TEPHIVIOTCHA DONBILON NPOTAKEHHOCTHIO MAHKL C HEMHOTOYMCIEHHBIMM NOCTOAHHBIMMN
NPIIHBHBEIMH KaHanaMu. JIaryHsl HMEIOT orpaHnaeHHYIO CBA3b C OTKPBITHIM MOpPEM Yepes
NPHANBHBIC KAHANB, MOITOMY HACTO MMEIOT HHIKYIO MIH KOAeOMIOUIYIOCH CONCHOCTS
BOAbl. CONCHOCTL BAPLUPYET B JABHCHMOCTH O1 VBEIIHUCHUA NPECHBIX BOA BO BAAKHbBIE
NepHoabl ¥ NMpeobaalaHnd MOPCKHUX BOL BO BpeMcHa wWTopMoB. B uenom, p AarvyHax
HAKATUINBACTCH TOHKOIEPHUCTHIH TEPPHIEHHBIH OCANOK, OTAArAIOMMACH W3 BIBCCH. a
HeBONBILINE CEAMMEHTAIHOHHBIC CHCTEMBI, TAKNE, KAK HAMBIBHBIC KOHYCHBI, ACALTH TPH-
JAHBHBIX TCHEHUH W MEAKOMACITAOHBIE PEYHBLIC Ae/bThl PACIIHPHIOT AHANAIOH NArVHHBIX
thaumit. B naryHax ryMMAHBIX H YMEPEHHBIX 30H CAATAIOLIHE HX FMHHNUCTO-ANEBPOANTORLIE
OTAOKCHHMA HACTO 00OTAlIEHB PACTHTEILHBIM ACTPHTOM, NPHHECEHHLIM pekamu, Boaa,
MNOCTOAHHO NOCTYNAWAN B JATYHY, H BETPOBBIC BOHEL hopMmupyioT Goaee KPYTIHO3ep-
HHCTBIC, YACTO MANOMOLLHBLIE CAOM AleBpHTa U necka. HeGoakiumne peunsie AenbThl, 0b-
PaIVIOUIMECH Ha 0OPAILIEHHOM K CYLIE KPae NarvHbl, B I'YMHIHOM M VMEPCHHOM K1HMAaTE
00pasvioT HEDONBIIME YHACTKH OTAOKEHMIT, pa3peibl KOTOPBIX ¢ YKPYIHAOWECHCH BBEPX
IEPHHCTOCTHIO CXOIHBI € PA3IPEIAMH MHOTHX QIIOBHANBHBIX ACAbT.

OTCYTCTENE A0CTATOMHOTD KOJHYECTBA NPOXOAOB, 10 KOTOPLIM MOrIH Gkl becnipensite-
THEHHO JBHTATECH HANPARACHHBLIC B CTOPOHY CYLUH BOJIHB M BETPOBLIC HATOHM, NPHBOANT
K JTOILICHHIO W NPpOIaMbiBaHIo Dapsepa B Tedenne wropmos. [Tpu aToM BOIHHKAOT Ha-
MBIBHBIC KAHAIL # KOPOTKOAHBYUIHE NPHIHBHBIC NPOTOKHK, 4 TAKKC HAMBIBHBIC KOHYCH W
npuiMBHee AeabThi. LLITOPME paspyiunalor rpsisl 3010BbIX IOH, NOKPLIBAIOUINE TLIAK, W
MPOPCIAINT KAHLIW, N0 KOTOPLIM HAIPYACHHBIC OCAIKOM LWUTOPMOBLIC BOJIHB 3AX0AHT B Ja-
TYHY. ITH HAMBIBHBIC KAHATB TTPOPE3AIOT Gapbep BbILLE HOPMATLHOTO YPOBHS MOPS H o
wropma MeaeoT. OTI0KCHHA HAMBIBHBIX KAHLI0B H BPEMCHHBIX NPOTOK MOTYT COCTANIATD
IHAMMTENBHYIO YACTH OCANKOR B BEPXHEH YACTH 3ATOINAREMOTO TSR,
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JoHa CYNPAUTHTOPAIN MPEJCTARICHA MeCYaHHKAMI CBETI0-CEPRIMH, HEPABHOMEPHO
OYPHLIME, TIPEUMYLIECTBEHHO CcpeHe-MEnKO3EPHHUCTRIMH. Vuacrkamu (MomHocTs0 o1 7-10
e 10 2 M) necuanmkn kapboHarHbie, TeKCTypd c1abo BHIPAKCHHAS, FOPUIOHTAILHAN H KOCad
oHOHATIPARACHHAS CAOIMATAS 38 CUET CIOHKOB oBoratieHus YriMeTo-CIOMHCTLIM MaTEpHa-
7IOM, PEIKO TEKCTYpa MaccHBHast, OTMEHAI0TCH peikue (hparMeHThl NPONIACTKOB YA MOLIL-
HOCTHIO 10 8 MM, CIMHIUIIBIE OTTIEYATKH [IBYCTBOPHATLIX PAKOBHH W CJIC/IbI KOpHEH pacTeHuit.

Koadupuument copruponku (50) 06s14HO | ,5-1,4, TTpoHHIIaEMOCTE 10 KEPHY COCTABIH-
et 250-540, yaactianmu a0 806 (<107 Mkm?). TTOPHCTOCTH HACKILICHWA — NPECHMYLIECTBEHHO
18-22%. Conepxanue cimon — 1o 2-7%. Pacturensnbiit aeTpur (ynactkamu o 3%) 8 siie
[IACTHHYATEIX BUTPHHUIMPOBAHHLIX (hparmenTos WiHHO# 110 0,2-0,5 Mm.

ManeoruapoaHHAMHYECKHIT PEXHUM CPE/Ibl CEIMMEHTALIMH COOTBETCTBYET BTOPOMY YPOB-
io ruapoanHamMuyeckoii akrusrocti (allC = 0,8-0,9).

JoHa AUTOPAIN — NIEPHOAMYECKH OCYIIAeMast M 3THBAEMAs YacTh NPHAHBHO-OTAHBHON
rostocsl. OCHOBHOM THI CIOUCTOCTH - FOPHIOHTANLHAS WK NMOJIOrast KOcas pasHoHaNpas/ieH-
was (kauHoBnanas), BechMa XapakTepHsl 3HAKH BOJIHOBOI padK, BosHONPUBOHHBIE 3HAKH,
cambic pazHooBpasHbic OPraHMyecKmue oCcTaTKy (KaK npasuno, obpasyloutne TaHaToueHO3b).
Mo cocTany MUBBKEBBIE OTAOKEHHS H3MEHSIOTCA OT rPYOLIX FABI0 10 TOHKOTO NMecKa B 3aBu-
CHMOCTH OT THNA NoBepex b,

Ha naomani paboT HIAHSS 30HA TUISEKA CIOKEHA NEeCYAHWKAMMH CBETI0-CEPhIMU, MENTKO3Iep-
HUCTHIMH. YUACTKAMM OTMEMAIOTCS TTPOCION (MOIIHOCTLIO JI0 15 M) ANeBpoIMTOB TEMHO-CEPbIX,
MEJIKOIEPHHUCTBIX, IIMHHCTLIX, C KOCOI pasHOHanpasIeHHOH cioiyaToil TeKCTYpoH, HHOA ¢
TCKCTYPAMH TUIACTHECKOI AehopMatinit, ¢ PEILKMMH MPOCHOAMH (MOTIHOCTEIO 10 15 cM), ¢ obn-
JIMEM HHTPAKIACTOR AICBPOIIHTOR CEPBIX, CHABHO FIHMHHUCETLIX. [Topoiib ¢ paccesiHHON NMPUMECKIO
PACTHTENLHOTO ACTPUTA W CNOM, C PEAKUMH OTTIEHATKAMH PAKOBHH JIBYCTROPUATHIX MO/UTIOCKOB,
Tekcrypa MaccHBHAA, YIACTKAMM MOPH3OHTANBHAS WITH KOCAs, PEIKO PAIHOHATTPARICH Has G0 -
YATAN 34 CUET CII0ITKOB 0DOrALLEHHA YIITMCTO-CINOAMCTRIM MATEPHAIOM, CO CelaMi BUoTypdalH.

Keadpdpmument copruposkn (So) mamensiercst ot 1,5 no 2,3, ¢ npeobnaganmem 1,5-2,2.
Mponuuaemocts 50-600, pexe mo 990 (x 10 mrm?). [TopucrocTh Hackienus — 14-25%. Co-
Aepxavue cmol — ot | 1o 3, B HKHel vacTi 1o 9%. PacTuTebHbI IeTPUT (OT EAHHHWIHBIX
IHakos 10 3%) B BUAC TUIACTHHYATEIX BUTPHHU3HPOBAHHBIX W (no3eHU3NPpOBAHHBIX (hparMeH-
TOB HHOTAA JMHOH a0 0,2-0,5 MM; pellko OTMEYAETCHA PAKOBHHHEIN ACTPHT.

Kocule pasHoHanpasicHHbIE TEKCTYPhI OTPAXKAIOT NPWIMBHO-OTAUBHbIE TedeHud. Pel-
KHE MPOCAOH MIHHUCTLIX ANCBPOINTOR 0DPaloBLIBAIHCE B oOCTaHOBKAX 3a0apoBLIX 1aryH B
YCIOBUAX HUIKOH Tiipojntamudeckoil akrusHoc. IMpeobnaganue necuanbix (hpakumii s
paspese, peakue cienn buoTypbalmm W vacTeie niacTHIeckue JeopMaluin, NOBbILICHHAA
CTENMEHbL COPTHPOBKH OCANOYMHOTD MATEPHATA CBIASTENLCTBYIOT O BHICOKOM, B LIEJI0M, BOJHO-
BOH akTHBHOCTH. [TaleornaponHAMHHECKHIT PEXKIM CPEIbl CEAMMEHTALIMH COOTBETCTBYET
BTOPOMY YPOBHIO THApoanHaMuieckoil aktusnocTH (allC =10,6-0,7).

Jona cyGanropanm — nocToSHHO HAXOANTEH MO BOAOI W OTAHYACTCH MAKCUMEAIBHOI
BOTHOBOM AKTHEHOCTLIO, [L15l Hee BEChMA XapakTepHO pasBuTHe Merapsabu BOMHEHMIT 1 KOCOH
pasHoOnanpasAeHHON U HHOTIA Xenobkopoit cnoncrocti. To coerasy 3To, rasHbiM obpasoM,
NECHanbIc OTAOKCHNA, CAATAIONINE TAK HA3LIBAaEMBbIc Deperossie win HapbepHbie Haphl.

Ipynna dhawnit npeaporTansHoit 301K NpeACTABICHA MPEHMYILECTBEHHO NecYannKa-
M CBETIO-CEPRIMH, MEJIKOICPHUCTBIMM, C PACCESIHHOM MTPHUMECKHIO PACTHTENLHOTO ACTPHTA
W GO, peako co cTsikeHuaMu nuputa. Tekerypa MaccHBHas, ydacTkaMu cnabo sbipaxeH-
HAS TOPH3OHTANBHAN BONHUCTAH CIOHMATAN 3a CUET TOHKNX CAOHKOB 0BoTalieHHs YITNCTO-
CHIOAMCTRIM MATEPIIOM, YIACTKAMH CO CICIAMHU NECKOXUA0B, Peiko oTMEHAIOTCS NPOCION
(MOMHMOCTHIO 3-5 cM) CenMMeNTAMOHHBIX Dpek it (KOHTIIOMEPATOR), HAXOIKI PAKOBHH [1BYC-
TBOPHATLIX MOJLIoCckos, HaBmonaores NPOCAOH (MOIIHOCTHIO 10 6() M) ANeBPOANTOR CEPRIX,
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METKOIEPHHCTBIX, IHHHCTBIX, C TEKCTYPOR ONOMIAHNA, VIACTKAMM CO ClIe1aMM Onorypbamm.

Mpeobaanaer koadpmument copruposku 2.0. IMporuuaemocTs KoneGaeTcs B IIHPOKMX
fipeaeaax — obwuiiHo coctanaser 100-400 (x 10 'MKM?), CHHAASCH B 3aNATHOM HanpapIeHHm
10 2,5-15,0 (> 10-*mxm?). YuacTkamu ormesaeTcs NPHMECH FAYKOHHTA,

Mpeobnasanue necuannix dppakumii B paipese, peakue cnenst Guotypbatium, Yacreie
MaacTHueckue aedopmalinn, NOBLILIEHHAS CTENeHb COPTHPOBKH OCAN0YHOIO MaTepHana
MOTYT roBOPHTE 00 aKTHRHOIM, B HETOM, BOAHOBOIH 0BGCTAHOBKE. MaseoruapoauHamuyeckmii
PEAIM CPCAbI CEAMMEHTALIAN B LIC/IOM COOTBETCTBYCT TPETHEMY BTOPOMY YPOBHIO MMAPOIH-
Hammuueckol akruaHocTH (allC = o1 0,4 10 0.6).

Mo pesyasraram uccaesopanms Kepha, uutepnpetaunu ['HC, xapakrepueTnkn mex-
CKBAKHHHOIO NPOCTPAHCTBA C YIETOM COOTBETCTHUA MOMYYEHHBIX JTHTOAOrO-(PALIHATBHBIX
XAPAKTEPHCTHK MO KEPHY M MHTEPMPETALMOHHBIX MATEPHAIOB CeHCMOPA3IBEA0MHBIX pabor 3D
ObL BbUIENCH P (DaltMATBLHBIX 0GCTAHOBOK, XAPAKTEPHIVIOUINX NEPEXOAHLIE, OTHOCHTEIEHO
METKOBOAHBIE YCIOBHA Ha rpaHmie Mope-cywa. Buuin nocTpoeHs! KapTsi pasMeuieHns ha-
LHHATBHLIX 30H HA BPCMA 3aBepiicHUs (DOPMHUPOBAHKA M1ACTOB bC,, |, Paunaisisie 10HbI,
BBUICACHHBIC HA MIOWAAN paboT B Npeaesax rpynibl IUIACTOR bC .. opHeHTHPOBaHLI BIOIL
Geperosoit AMHUKM U MMEoT CYOMEPHAHOHANBHOE NpOCTUPaHME ( puc.2).

Fopusont BC | b Le/ oM MOXHO OXAPAKTEPHIOBATH KAK PEIPECCHBHO-TPAHCIPECCHBHYIO
TOJLY NPHOPEKHO-MOPCKOTO reHeInca.

Koanextop naacra bC,  06pa3oBaics 3a CYET NOCTYIUICHUS MATEPHANA C NOTOKAMM
Aenvtel. Ha spems 3asepuwienns gpopMmupoBanus naacra CYIIECTBOBANO ABE Je/AbThI, a
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Puc. 2. [poguars pacnpocmpanenun dayuaiswsx omiowcenwi pynns niacmos BC o~ BC, dpywenoeo
Mecmaoposcie s

Tsmuadyaman nayeno- RpaKk MuHeCKan Kongepenuun 119



rouliee, IBA PYKABA ACTKTh, OMBIBAEMBIC TPHIAHBHO-OTAHUBHLIMH Teucuusmiu. CepepHblit
pykas, HanGoJee SIPKO BLIPAKEH HLIH, MPOCTHPACTCA C CEBEPO-3anaa Ha 10T0-BOCTOK U
MOATBEPHKIAEH KEPHOM CKBAXHH 179P, 69P, 164P, 2140Y u 161P. Bropoii pykas pacno-
okeH Ha loro-soctoke JIY 1 NOATBEPXAEH AULIL NCKTPOMETPHUCCKUMU obpazamu.
[Tepnulil pyKas «OCIIOKHEHS 1LETIBIO NPHUYCTheBRIX BAPOB, PACTIONOXKEHHBIX N0 KPalO RN
@aiuy yeThenbix 6apos 06Pa3yIoTCA NPH OYEPEAHOH Pa3TPY3KE HANPABICHHBIX BOAHBIX
notaokos (6yb TO HA CyUIE WKW B pojanoit cpeae). TToToku TepsioT CKOPOCTL H OTJIara-
JOT TeppUreHHBII MaTepualn, popMupyst oTMelk — yethesoit 6ap. IMocne Toro, Kak Gap
pLIigeT Ha MOBEPXHOCTE MOPH, HA HETO B NEPHO/LI NABOAKOB DynyT aeficTBOBATHL BObI,
noctynatoume ¢ cytn, Obnanas DOABUIMMH CKOPOCTAMH M BONLIIUM KONHYECTBOM TEP-
PHTEHHOTO MaTepHaid, OHH MPOMBIBAIOT B TEAC fapa NMPOMOMHBI — NIPOTOKM M MO HUM
BRIHOCAT OBAOMOMHEII MaTepHan, OTKJIAJBIBAS €ro Y BHEIIHETO CKIIOHA YCTHEBOTO Dapa u
[ocTeneHHO HAPAlIHBaH ero B CTOPOHY MOPA. C 1ora Ha cesep, 4 3aTeM Ha 3amal (B pailione
ckp. 119P) npocrupaerca npeadpoHTaibHan 30Ha nisKa, OC/IOMHCHHAA MO OCH [IBYMH
GapsepuniMu ocTposamu. Pauun GapLepHBIX OCTPOBOB cthopMHpOBAHE! OTAEALHBIMU
proabGeperosbiMi BapaMi HIH HECKOJIIBKUMH, HANOXKCHHBIMH APYT HA IPYTA, GapoBbIMH
rpstamu. Ha ocraBuieiics niomaan npocTHPaeTes HIKHI 3014 MIsKa, B IOXKHON 4acTH
¢ pepxHeit 3oHoit nasxa. Takxke B I0XKHOM| YacTH J1Y obpazosanuch Teia — MHAWKATOPSI
Tpancrpeccun (puc. 3).

Briliie 1o paspesy saneralor otnoxenus maacra BC ', koTopsie nepekpeiBaloTes npo-
c/I0eM IIACTHUHBIX FTHH, pasneasioumm ractst BC, ' v BC, °.

B uenrpansHoii wactn JpyxHoro mecropoxkerus no nuacty BC, ! seuiesiena rpyrnna
GapeepHbIX 0CTPOBOB NPpeAdPOHTANILHONH 30HBI NsKA, ChOPMHUPOBAHHEIX B MEJTKOBOAHOM
3oHe cyGIUTOPATH TIPH BO3ACHCTBAM NMPHIMBHO-OTAHBHBIX W PA3pLIBHBIX TeueHnit, B ce-
BePHOI vacTH MecTopoxiaeHus (B paitone cksaxuu 136P, 105P, 69P) u B 1oxHoit (B paiione
cksaxuu 157P u 23011) seutensiores obocobneHHbIe TEMA CYNPATHTOPANIH BEPXHErO IIAXa,
chopMupoBaBiIecs npu wrrpeceun mopst. Takum obpaszom, ceaumenTtauns riacra bC
IPONCXOIMIIA B 30HE MEIIKOBOIHOI THTOpanu-cybunropanm (puc. 4).

B nposenenun autodanmuansioro anaau3a niaacta bC * nenons3onan KapoTax Beex
PaIBEAOUHEIX, MTOUCKOBO-PA3BEIOYHEIX W IKCTUIYATALMOHHLIX cKBaxXuH. [lo anekTpomeT-
pudeckum mosensm kpusbix MC unTepsana necuanioro nacta bC 2 6uin0 BhiieneHo Tpu
OCHOBHBIX THTIA halilii, BEIMOAHAIONINX TOABOIHBI KOHYC BhiHOCA Lienb(oBoil obcTa-
HOBKH OCANKOHAKOIUIEHHs. K HUM OTHOCATCS: OCHOBHON NOABOMANLINI Xea00 1e1bTOBOTO
KOMIJIEKCA, [I]EIIIHH BEPXHErD W HHAHETO TUIHXA, TONOBHBIX vacrei panHantbHBIX TevyeHuil.
[ IaBHKIM HCTOMHHKOM MOCTYTUICHHS TEPPUTEHHOTO MATEPHANA [UIH TLTacTa BCm* ABAAIOTCH
nenwToBbie notoku. [lensTa BLABMTANACh ¢ BOCTOKA Ha 1oro-3anai ot cks. 1 7411 go ek, 4567
u 132P, uro noaTeepxkaeHo kepHoM ckBaxun 731, 1283V, 211¥, 212, 213 u 4567. Hanee,
NPHBHECEHHKIN MATEPHAZ OTAATAJICH M NEPEMBIBAICH MOPEM C 3aralla W NMoTOKAMH AeIbTh
C BOCTOKA (MPOMCXOMMIO CMENIEHHE NMPECHLIX W CONEHLIX Boj) B oBecTaHoBKe BepxHeil (CKB.
4157, 152P, 147P w 131P) u nuskneii 301 muspka. Tpanuiia BEPXHETO TJISKA CO CTOPOHbI 30HbI
NEALTH CHABHO HAPE3aHa, CO CTOPOHBI MOPsSt HMeeT Dosee riaBHbie OYEPTAHM, OMbIBAEMAs
MOPCKUMH — NPUIOHHBIMH W NIPHANBHO-OTAMBHEIMK TeueHuAMH. B peayanrare HaCTHYHOTO
CHOCA MOPCKHMH TEYEHHAMH MPHBEHOCHMOTO TEPPHTEHHOTO MaTepHaIIa B CEBEPO-BOCTONHOM
HampanieH i 0DpasoRaIach CeTh PAIPOIHCHHBIX HAPLEPHBIX OCTPOBOB HENPABMALHOI (POPMBL.
Mx AT MHOTOKPATHO YERCITHMYMBACTCH HA BOCTOKE, UTO FOBOPHUT O 3AMELICHUH TEYEHHHA
Wocasenun Hecomoro Matepuana. Ha cesepe JIY nabmonaercsa obumpHas 30Ha OTIOXKEHHH
Hikrero naska (23011, 155P, 162P, 161P, 173P u 160P), obpasosanioro 3a c4éT Boieiic-
TBIs Hrm.'l_l:mm -OTIHBHBIX TEYEHWH, HE HCKIIOYACTCH M APYroi MCTOMHUK CHOCA MaTepHaa.
Taxxe nabimionaores nokansHele obpaszosanus BepxHeit 3oHu ruska (cxs. 32011 u 156P) u
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DApLEPHLIX OCTPOBOR AuTOpLIK (Ckp. 1537P). Ocankoobpasosaume naacra b( LLTO B DOaee
AKTHEHOH ruapoiadHasMindeckon cpeae, npubinEcHHON K t'h']‘lt‘1|:||-::ll1 AMHHK. HacsnuenHocTs
NOTOKOBR OONM0OMOYMHBIM MATEPHALTOM DEL1A BRMCOKON., O laps BAHIOCTH K Deperonoi JIMHNUM,
Yo BMECTE © HILTHYHECM CHUTEHOH BO IIIHIH'!FH-III.'I||||1_'II-I ICHTCIOABHOCTH L'Iiin,':n-'l-l,_ TBOBATO |1‘|l|[‘|“||_
POBAHNIO MOLTHBIX, OTCOPTHPOBAHHLIX TEA (puC. 5).

s pelieHns NOCTARICHHLIX 34 NPUMCHUICH KOMILICKC HCCIe10BaH i (MHHEPATO-
ro-neTporpapuueckie, ONUCAHNE KEPHa | TUL ), NOIBOAKIOUIMN NPONIBOANHTE KOPPEIsULHD
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Puc. 4. Cxema pacnpocmpanenus (hauuaishsix 308 na pesa sasepuienus ihopmuposanus naaema bC

PA3PE3IOL, AHANN3UPOBATL CTPOEHHE TOJILLL, YCTAHABIMBATEL ALMATIBHYIO MPHHALICAKHOCTD
Mopoa, Npoc/ieAnBaTh TCOMETPHIO H NPOCTPAHCTBEHHOE Pa3BUTHE NECHaHbIX TE, MPoOrHO-
HMPOBRATE Pa3MELIEHNE HXAPAKTEPHIOBATE KAYECTBO KOJJIEKTOPOB.
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|. bomeaunxuna J.H., Avexcees BIT LI MaHOCTS OCRA0MHLIX TOMUL W METOIMKD ©€ HIVYICHMS
CHepLiosck: 1L YpaisCckoro vuusepeutera, 199 136 ¢
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FTTMHUCTBIE MUHEPAJIBI 1 UX BJIUSAHUE
HA ®WJIBTPAIIMOHHO-EMKOCTHBIE CBOVICTBA
MMPOJYKTUBHBIX IVIACTOB BC ' ©IOC'
KYCTOBOT'O MECTOPOXJIEHUS

B.A. llImeipuna, A.X.Caetrances
(Dunman 000 JIYKOWUIT-Unxnuupurs
«Koramsm HUTTHHedThe, TioMeHb)

B nacroaiiee ppems nepen vedrannkamu 3ananHo-Cnubupekoro pernoua, wwis noui-
AEPKAHMA CYNICCTRYIOLINX TEMNOB JA0DBIYH YIIEBOIOPOAOE, BCC OCTPEE BOIHWKACT npobie-
Ma BOBJACHEHHA B pa3paboTKy TPYAHOM3RICKAEMbIX 3anacos Hedti. Pewienne 310l BaXHOI
npobaemel Tpebyer Bosee NETATLHONO HIYICHUS YiKE paspabareiBacMbIX HEPTAHBIX MECTO-
POXKICHHI,

Mo paBoram muorux uccaenosarencii (M.H. Yinarunckuii, O.T. 3apunos u ap.,1970),
OBIENPHHATLIM ABIACTCH YTBEPAKIAEHUE, YTO (DHIALTPALIHOHHO-EMKOCTHbIE CBOHCTRA NMOpoXN
ONpeIeIoTeA 0coBeHHOCTAMM HX CTPYKTYPHO-BEILIECTBEHHOTO COCTABA, CAraIOLULMX NPOIYK-
FUBHBIC TUTACTR MecTopoxuieHMit nedyri 1 rasa 3ananHo-Cubupekoro HI'B. Masectho, uto Ha
JAKOHOMEPHOCTH pacnpeaeieHus UIOH/IOB B NOPOBOM MPOCTPAHCTEE HanBobILICE BAWAHHE
OKA3KIBAIOT KOJIMYECTBEHHOE COMEPKAHNE M COCTAB TOHKOIMCTIEPCHOIT cocTaBasIomEeH Tep-
pPHIEHHO-0CATOMHBIX OTIoXkeHnil. [TooTomy B fanHo paboTe apropaMH OCHOBHOE BHUMaHHE
VIEAEHO MAVYEHHIO LIEMEHTA KOAIEKTOPOBR, COCTARA W 3AKOHOMEPHOCTEH MPOCTPAHCTBEHHOTD
PACTIPEACICHWS TIHHHCTHIX MUHEPAIOBR, 4 TAKKE UX BIMSHUA Ha (PUALTPALHOHHO-EMKOCTHBIE
CBOMCTBA NMOPOIL.

Obsextom nayuenns ssasercs Kycrosoe Mmectopoxkichne, pacnonoxennoe B Cyp-
ryrckoM paitone Xantei-Mancuiickoro aproHoMmuoro okpyra Tiomenckoii obnactu. B
CTPYKTYPHOM [JIaHE MeCTOPOXASHHE HAXOAUTCH B loro-3anainoii vactu Cesepo-Bap-
ToBckoil merateppacsl (cTpykrypa | nopsiika) b aoue eé cousnenenns ¢ Huxunesaptos-
ckum cpojom, KOrawckoit Mmerasnaaunoit v Cypryrekum csojom (B M. Hnuasman,
1998). Merateppaca B paiiose MecTopoXacHna ocnoxHsercs Barbéraickum BajoM M
Moryrnopckum nporubom (crpykrypsr 11 nopsaaka) (puc. 1). B crpaturpadgmuieckom
OTHOWEHWH H3yMaeMble MOPo/sl OTHOCATEA K HikHemenosomy (nnact bBC, ') u BepxHe-
opckomy (naact [0C") sospacty. OTnoxeHnua NPOAYKTHBHBIX TUIACTOB NMPEACTABICHbI
NECHAHUKAMET DYPOBATO-CEPRIMH, CEPLIMH, CBETAO-CEPLIMH, CPEIHE-MEIKO3CPHUCTHIMH
W MENTKOIEPHUCTRIMH, ANEBPOJIHTAMM, APTHIIUTAMY,

Mayuenune TonkoaucnepeHoii coctasamomeil o6pa3ion NOPoA U3 MPOAYKTHBHBIX
FOPHIOHTOR KYCTOBOrO MECTOPOXKACHHWS [TPOBOANIOCE PEHTIEHOrPaA(hIHECKHM METOIOM,
YCTAHOBAEHO, NTO TOHKOAMCTIEPCHAS COCTABISIONIAN UEMEHTA 1S 0BJOMOMHBIX HACTHIL

MPEICTARACHA KAONHHUTOM, XJIOPHTOM, F'MAPOCTIONOI 1 CMelIaHOCHOHHBIMH 00pa3oBa-
HUAMMH.

Kaoauuur B nopoaax, no manHbM MEKTPOHHO-MUKPOCKOTTHYECKHX HADIOAEHWH, npell-
cramici kpynimMu (o1 8 go 20 MKM), 3HAYUTENLHON TONIWHBl YACTHUAMM, HAMOMHHAIO-
HIHME 110 CoocH (hopMe NCeB1oreKcaroHaNLHBIE KPUCTAILIB, HO € HECKOIBKO CTIAKEHHLIMH
YHIAMH M KOPPOIHpoOBaHHBEIMKH peBpamu, KOTOPLIC 0DPa3yIoT JOMEHONONODHEIC BEPMUKYIIH-
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Puc. 1. Buxonupossa us Texmonuveckoii x dpm wewmpaishon sacmu Ianadwo-Cubupexoi naums { nod
pedayued B.H. Hinwiwana, 1995 2 )

a) Cxn.106p, ofip.63, rayGuma 2857,06m, xaommmnr  ©) Cxn. 1010, obp. 14, rmyBuma 2899,3Twm, xaoammn

oOpatyommit aomenonoaofnkle MiKpoarperaTs, ofparyIoWnit BEPMIKYIHTONOA0GHLIE MUKPOAITCTraTL
passep yacTurl B mMEM.

Puc.2. Kaosunum & yemenme necwanuxa cp-sm/1, hecbmenacswennozo, naacm K ]

TOBMAHBIC MUKPOATPeraTl (puc.2) "'._IHI'IIH oDpaIvel XOPOLIO OKPHCTILLTHIOBAHHLIE KPYITH K¢
QACTHLIE, HADDKIACTCH B BIIE TUICHOK W h-.["lnl..'lIlrhI'Ik.HII.IHHIIhJ\ OTOPOMEK HA ODIOMOMHBIX
IepHax (puc 1) 1 HAPOCTHOOE (WWLANT) BCTPCYACTCH COBMCECTHO € KAWIHHNTOM B MOPOROM
LCMCHTS IWTCBPOVINTOR W NECYAHHKOR 1I‘IIL'.-4 "3

o aanukiM 1a00paATOPHEIX NCCACAOBAHMI BLUIH NOCTPOCH b IHarpaMMel pacrnpe-
ICACHHA TAHHHCTRINX MUHEPATOB B NPOAVKTHBHLX rtactax b n OC ' davusie ko
IMUMECTERCHHOTD |;H'IHIL‘Hl‘lr|,‘I.Hi1l1‘iL'Lkl'lH'l AHATHIA B NEPECHETE HI TAHHHKC IV KOMIO-
HEHTY NOPOA (PHC.O) NOKAILBAKOT, 4T0 B nopoaax naacra KOC ' conepxanme KaoamHmTa
HO MHOIO paid BuIUE, 8 COACPAAHNE XTOPHTA, FHIAPOCAINIL, HAOBOPOT, MCHBLILIE. YeM B
nopoaax naacra b CoaepRanme cMeanoCIoRHBIX o0paloBaHnii NPAKTHUCCKN He
MEHACTCH B 0DOMX naacrax
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Puc. 3. Xaopum & qesenme nedimenacbie s RECHaHIKOR,
cia. 476, obp. 18, 2avbuna 242443 m

Puc 4. Cka. 196, odp. 40, 2aviuna 2891,39 m, eudpocyoda u kaoiunum
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Ha puc.7 u 8 npeactamieHbl AHarpassbl HIl KOTOPBIX NMOKAAHO WTHAHNE COICDEAHNA
 CHOHCTEA MOPOALI NPOHHLEACMOCTT

IHHHCTRIX MHHCPRLION Ha (e IPRAUHOHHO-CMEOCTH L

Knp u nopucrocts — Kno
| padmki NOKAIKBAIOT, 4T0 NPOAVKTHEHLIE OTA0KeHNA aacTon B
Lis ofonx rmacros vatimo

n HOC ' xapakre

PHIVIOTCH OJHOTHITHBEM PAOCTTPCACTITCHMEM TTTHHARCTRIY MUHCELION

IHOTCH CICIYRMING SIKOHOMCDHOCTH. MEM BBIIUE COAcpRaHne RACTHHATA CPEAH MMHHHCTON
EOMITOHCHT 1= CM RBILLC z]IH IBTPRALUMOHHO-CMEOCTHRIC CBOHCTRA (OTMCY HOTCH Hanbho e e

i } i ec
ALICOKME IHAMCHHA MOPHCTOCTH W NMPOHMILACMOCTI) 1hﬂhh*h“lkJPIHHJ!-HIIH|LW|Lq||p”
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Puc. 7. Coomuouierie coOepacanua cAuHUCmbX MUNEpPaI08 & nopodax niaema BC, ! ¢ nponuyaemocmeio
(Knp) u nopucmocmoio (Kno)
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Puc. 8. Coommnowenue codepaanus 2iunucmuix munepaioe & nopodax naacma KOC ' ¢ nporuiaemMocmoio
{ Knp) u nopucmocmuio ( Kno)

AHANM3E AHAOTHYHBIX 3aBHCHMOCTERN ¢ xinopuTom. [Tpu yBeanyeHH N coaepKaHuA X1opuTa B
LEMEHTE MOPOJI TUIACTOB HaBITIONAETCs CHIDKEHME KOJLTEKTOPCKHX cBoilcTB nopoi. CkasaHHoe
CTIPABELTHBEO B UTH THAPOCIIONNCTO-CMEIIAHOCAORHBIX (pa3, MPUCYTCTBYIONIMX B LIEMEHTHOM
MACCE: C YBEIMUMEHHEM MX COAEPKAHMA KOIEKTOPCKHE CROICTBA MOPo yXYAmaTCs (0T™e-
qaloTen Hanboslee HU3KHE 3HAYEHHS MOPUCTOCTH U NMPOHHLIAEMOCTH).

BuinieHnbe 3aBHCHMOCTH N3MEHEHUS (DHIBTPALIMOHHO-EMKOCTHBIX CBOHCTB OT 0CO-
DernoCTEl cocTana U pacnipeieneHus IIMHICTBIX MHHEPATIOB LIEMEHTa, B OCHOBHOM, XapaK-
TEPHLL 114 C1aDOMIMEHEHHBIX TOPHIOHTOB MPOAYKTHBHLIX OT0KeHHNH KycTOBOTO MECTOpPOX-
AeHUA. B 350H1X HHTEHCHBHOTO PA3BUTHSA BTOPHYHBLIX MPOLIECCOB SKCTPEMYMB! pacripe/ieie Hus
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Puc. 9. Buinnue caunucmoo yesmenma & nopodax naacma BC, | na nposusiaesocms { Kinp) u mopsecrmocmie ( Kno)

JHAYMCHHH PACCMOTPEHHBIX MAPAMETPOR HE NOMUYHHAKITCH BhIIIE YCTAHORICHHBIM JAKOHO-
MepHOCTAM (puc. 9). B npoaykrusHom naacre BC ' s nutepsate rayGun 2360-2365 M Kno
YMCHBLIACTCH NPH YBCITHYCHHH COACPAXAHHA KAOTHHHTA, 4 C YBEIHYCHHEM COACPAAHNA XJ10-
PHTA YBETHYHBACTCH. ..lilllHl-IH HHTCPEL NPCACTARTICH HL‘{ITTL‘H-iIL'hI[Hi:IIth M MCITKOICPHHCTRIM
NMECHAHH KOM, hli'll'l.'l;'!l-lﬂ_ COLTACHO JAHHEM JOMOOHHTENRHKX HCCACI0BAHMA HA pacTpoBoM
VICKTPOHHOM MHKPOCKONE, NOABEPIHYT HHTCHCHBHBIM BTOPHYMHLIM HaMeHeHuam. Ha cunm-
Kax (PHKCHPYIOTCH PACTBOPCHHE W BHIMBIBAHHE KPHCTANOBR KAaOMHHHTA, W hopMUpOBAHHE
HCLTYHYATRIX arperaTton XTopuTa.

Hurepnperaums noayueHHBLIX PEIVABTATOR MOXET BLITH caeavouwei, IossieHHoe

COACPAIAHNE KAOTHHNTA B NOpolax-KoekTopax obbACHASTCA ero BTOPHYHBIM IEHCIHCOM

KAQTMHHTH IAUMEH oBAOMKOR NONCBLIX ILIMATOR, 4TO NMPUBOIANT K VBCAHYCHHKD NoOpHUETOC-
™ M IMPpOHHLTACMOCTH. “f‘rp:HH}H! JABNCHMOCTL MEXTY COACPEAHHEM JAPYIUX IMHHHCTRIX
MHHCPATOB W KOLIEKTOPCKHMM CBONCTBAMMK NMOPOI MOKHO ODBACHHTE CEAHMEHTOICHHLIM
NPOHCXOAICHHCM NTOPHTOB, MNMAPOCTOL H CMEIUAHOCTONHBIX MHHCPLIOR,

B sax noueHne orMerim, 4To B uemenTe obaoModHsix nopon maactos bC ' u KOC ! ran-
HHCTHIC MHHEPAIBL! NPEACTARTIEHL KAOWTHHHTOM, X 1OPMTOM, MAPOCIOI0N B CMELIAHOCTON -
HBEIMHA MHHCPDILTAMH Ha xon ICKTOPCEKHEC CRBOHCTEA Mopoa Hauboabllee RTHAHHE OKAILIBAKT
BTOPHYHLIC HIMCHCHMH ODIOMKOR NONCELIY WNATOR (KSOTHHHTHIALNA, X IOPHTHRLNA U T.4.)

YceranosieHo, 4TO MNpM YBCOWHCHHH COACPEAHWE KAOIWHWUTA B LCMEHTE Nnopoa B obo-
HX NIaAcCTax IIIHI\.L'H['!}L‘TL'}I YECAWYHCHNE NOPHCTOCTH U NPOHHUAEMOCTH, MpH YBEIHYEHHMH
COACPRAHHH XTOPHTA W THAPOCTHAMCTO-CMCILAHOCIONHBIX rl:.‘li HabwaaeTcH CHHXECHWEC
KOWLTEKTOPCKHY CRONHCTE MOpoa
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Takum 06PA3OM, 110 COCTABY M COAEPRAHHIO LTHHUCTLIX MHUHEPIOB (KAOJHHHUTA, XJI0pH-
T2, FHAPOCTIONL!, CMELIAHOCTOHHLIX o6pazosaninii) MOXHO MPOTHOIWPOBATH UIBTPALHOHHO-
EMKOCTHRIE CROMCTBA NOPOJL NPOAYKTHUBHBIX TUIACTOB. TTpu BuIGOpE reoIoro-TeXHONOrHYECKHX
MeponpuaTHil Ha KycroBoM MECTOPOXIICHHH HEODXOJAMMO YHUTBIBATD, B MICPBYIO OUEPEb,
XapakTep pacnpeiaeneHus rHIpocHioAnCTRIX, eMetanocnoinbx Mitepaios s nacrax bC |
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INOCTPOEHUE HOBOM I'EOJIOrMYECKOI MOJIEJIU
OTAEJIBHOTO MECTOPOX/IEHUS B CBSI3N
C UBMEHEHUWEM COCTOSIHUS U3YYEHHOCTHU

E.B.Crenanosa (HALl PH um. B.H HInuasmana)

HeobxoammocTs B yrousicnun reosormieckoil Monem sanexs naacra bC ' Ornensioro
MECTOPOXIICHHA BOIHHKIIA B CBAIM C TEM, YTO NOCAE NOCACTHETO nepecueTa sanacos 6uiaa
npobypena cks.63 8 koHTYpe C, € uennio onpeaenenus naouamm PACTIPOCTPAHCHHS JANCHKH
Hedyru naacta. [Mpu uensitannm Guur NOAYHEH NPHTOK HedbTH ¢ Booi. Marepuans no mam-
HOH CKBAXKHHE B MOACHETE HE YIHTHIBATHCE. NO3ITOMY HEODXOAUMO BbINIO NEPECMOTPETD BCe
Fe0s0ro-reohpuInIecKne JaHHLIC, NPOBECTH ACTANLHYIO KOPPEASLIHIO PA3PE30n CKBAXHH W
COJNATE MOACHL CTPOEHHS 3ateX . [TpHHUHNMHANLHAR OCHOBA FEONOIHIECKOI MOICIN HE Hi-
Mennnace. lNocreanue waMmerneHns sanacos YraesonopoaHoro ceipss (YBC) no Oraensnomy
MECTOPOAUICHHIO paceMOTpeHbl M yTaepaens! LLK3 s 1997 rony, namenenns sanacos YITCHBI
B lNocBanance (pue.1).

OmnensHoe MecTopoxacHHe HeTH pacToNOXKEHO B Npenenax Cypryrckoro anMunmeT-
PATHBHOTO paiiona Xantei-MancHiicKoro asToHOMHOTO okpyra-10rps B 25 kM K 10ro-3anany
ot 1. Hosibpeek u 1 220 kM & loro-3anany ot r. Cypryr. bamxaiimme mMecropoxicHus, rae
HCKPRITH MPOAYKTHBHBIC NAACTH HHXHETO Mena, — Xaamoropekoe, [Torpanminoe, Hpyxnoe,
Koranwsmckoe, I0xkno-Srynekoe. B HE(PTErasoHOCHOM OTHOLIEHHH MECTOPOXICHHE HAXO-
aurest s Cypryrekom u Hosbpeckom paitonax Cpeaneobekoii HedrerazonocHod obnacrm.

B TeKTOHHYECKOM OTHONICHHH MECTOPOXIACHHE pacnojoxeHo Ha oro-3ananse HosGpu-
CKOro swicryna, ocnoxusouero Cesepo-Baprosckyio merareppacy B BOCTOMHO#M wacTy Cyp-
ryrckoro csoja (pmc.2).

Oraenbias CTPYKTYPa BuIsSIBACHA celic MopasseaoiHuMi paboramu MOB Aprypekoii cn
14/69-70, noarsepxiena, ACTATHINPOBAHA W NOATOTORIEHA K noMckosoMy DypeHHIo ceiic-
Mieckumin paboramn MOB Xoamoropekoit en 14/74-75 u Boctowno-Xoasmoropekoii ¢
14/75-76.

Mouckosoe Gypenne Guno Havaro s anpene 1977 rona. Mowckosas cks. 51 Gaua 3a10-
ACHA B CCBEPO-BOCTOHON HACTH JOKATLHOMN CTPYKTYPHI € LEABIO MOUCKOB 3aaexkeil Hedimm i
FA3a B MEJOBEIX M IOPCKHX OTAOKEHHAX. [10 NpOMBICAOBO-TeohHIHICCKHM AAHIBIM 0COGLI i
HHTEPEC NPEACTARINIOT MiacTsl lopckoro so3pacra (0, 10, 10,) ¢ vescunim xapaktepom
Hacwinenun. M3 naacra KO, 6mn orobpan necuanuk cnabo razoHackieH b IMpu ucnw-
TAHHK TUIACTOR B KOJ0HHE Ghuti MOJAYHEHL NPUTOKW TIACTOBON BOnL. Cksaxciina 51 Brina
auksuanponana. B smsape 1985 rona, s coorsercranm ¢ naanom paboT Ha rou, VTREPHIICH -
HM | JABRTIOMCHLICOAOIHEN, 1 HL"HII‘I;L']I;HU]i YACTH C IPYKTYPLI 3AKIANMBACTCH CKBAXHHA ‘Tl:"_
€ LEBIO NMONCKOB 3anekei HedTi 1 rasa B HKHeMenoBbiX otaoxenunx. [pu Gyperun Guin
MPOREACH M3ORKH KAPOTAXK, M0 JAHHLIM KOTOPOID KPOBEILHAR YacTs ruiacta BC _,' OKaAITACH
PMUIOHOCHON ¢ OCTATOMHON II:.‘.TTPEMH_ HO HE IrfPCfIt‘.MTHHHHH [£] IIL‘II'I'TL‘I:] 1I0BOM OTHOLUCHWM,
Mpwu nepchopatinmn aannoro ofbekTa Gui1 NOAYIEH NPUTOK MAACTOBON BOL! AcBuToM 58 Mt/
cyr npu CIY 170 M. Crsaxuima Guiia 3aKOHCEPBHPOBAHA 10 OPIraHM3AIMN Hedprenpombicaa.
B anpene 1985 roaa s 10ro-soctounoit yact OTACABHONO JOKANBLHOTO NOMAHITHN. B 8 KM 10% -
Hee ckBaXniel 51, Onina 3an0xeHa CKBAXHHA 53 € LHENBID NOMCKOB JUTEKeH B OTIOREHHIX
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Puc_ 1. [Tran nodcuema sanacos nedimu no sarexcu naacma BC ' (nodewem sanacos 1997 2.)

HitkHero sena u opet. [pn BypeHnn M3 MenoBLIX OTA0XKeHHH ObUI NOAHAT NecyaHnk Hedre-
HaCbiUCHH B, Ha reonoro-rexHn4eckoM coBe LiaHuy 6uU10 pPELIEHO NPEeKPATHTL JabHellee
YOAYDACHHE CKBAKHHBE B CBA3N ¢ HEBONBLINON NEPCNEKTHBHOCTBIO IOPCKMX OTI0KEHMI Ha
naowanu. Hpu nensitanun nurepsana 2670-2674 M 6wia NOJy4eH NPHTOK Nepe/inBaloiei
HeTn aehnrtom 4.7 M /eyt va 8-mm uityuepe. CkBaxuHa 53 cTana nepBooTKpPLIBATEIbHULEN
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Puc. 2 @oagewmenm 1ex moni WECKO Kapmed Wenmpal tbsiodd wacm 3anaowo-Caiipe Ko miumn

{ mowd pecaw et lmciswana B H., Iwanosckoso H ., Hodcocosoin 0., 1995 2.

O A TBEHOND MECTOPOACHHH B 19%5- 1986 17, Ha MecTopoaIcHHH DLLUI0 NPOOYPEHO TPH CKBA-
AL — 54, 55 36, Bee tpy CRBAKMH B BCKPLLTH BOAOHOCHYE YACTh IUIACTA, NIPH HCNBLITAHW K
GBLIN noAvHeHB puTokn soas. B 1993-1997 . HosGpseknedrerasosm Guuin npodypens
ckmaniibl — 61, 62,65, 66,67, 68, M1 iecrn CRBAKHH NPOIYVKTHEHYIO YACTh IIACTA BCKPLLIN
TONBKO ABC CKBAKNHE — 62, 68
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MocaeaHuil ONepaTHBHLIA NOACUET 3aMacOB HA MECTOPOKICHHH 6uu1 B 1997 rony. B
grpape 1998 rojia B I0KHO# YACTH MECTOPOAKICHHS 3AKJIAIBIBACTCH NOUCKOBO-OLICHOHANA
CKBAAIHA 63 € LUeAbIO ONpeneIeHHs MIOLAIN PACTIPOCTPAHEHHA 3ATCHKN Hedrn nracra bC '

Mpy co3nanin HOBOI MOACTH OBUTH MCTIONE3OBAHDBI MATEPHATLI ceiicmonapTit, pabo-
raBlIH Ha TeppuTopii OTAeNLHOTO MecTopoxaeHns: ¢/n 15/ 1981-82 KOxno-INorpanny-
as, ¢/n 14/1975-76 Bocrouno-Xonmoropekas, ¢/n 14/1969-70 Aprypckasi, ¢/n 14/1968-69
Bonopasienstas, ¢/n 71/2001-2002 3anaano-Tlorpanntinas, ¢/m 14/1992-93 Exteinsaxckas
u ap. JanHble 10 OTPAKAIOIEMY TOPH3IOHTY, PUYPOISHHOMY K IIHHAM CapMaHOBCKOM
nadukm (HIAHUIE Mea), eCTh TOJIBKO M0 KOHUAM TPeX npoduneil oanoil ceiicMonapTuM (cn
15/1982-81), npoduau pacrnosoXcHbI B KK HON 1acTH MecTopoxiaeHus. OTcyTcTaMe 1aH-
HBIX 110 3TOMY OTPaXaioMEeMy FOPH30OHTY B APYTHX CEHCMONAPTHAX, BOIMOKHO, CBA3AHO C
yMEHBIIEHHEM MOUIHOCTH M BHIKITHHHBAHHEM [JIMH CAPMAHOBCKO# Na4ky. 3a celicMuuec-
KYI0 OCHOBY Gbl1a B3ATa CTPYKTYPHAS KapTa Mo 0TPaxaoleMy ropu3oHTy b (BepxHas wopa),
MOCTPOCHHAS C YHETOM BCEX BHILEYKA3AHHBLIX CEHCMONAPTHH, 3aTEM MOCTPOEHA CTPYK-
TypHas kapra no kposie naacta bC ' (puc.3, 4). Kapra Gbi1a noctpoeta B 0CHOBHOM Ha
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Puc 3. Kapma ceiicmuneckoi usysennocmu ompaxcaniuezo copusonma b
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Puc.4. {-FJI,rJ_l'.h MVPNas Kadpma no Kpoene om Pa.wca e ao CopuIonma fm

OCHOBE CEMCMMYECKHX JaHHBIX, KPORTIO TOPH3OHTA b BCKPLLTH JAHILL TPH CKBAKHHB W3
TPHHALLATH NPODYPEHHMX,

B crpaturpadmieckom otHowenun naact bC ' npuypoties K HHAHEH YaCTH COPTHIM-
ckoil cantil (HkHrit men). o kepry ol npeacTanieH nepecianBaHMeM NECHaHMKOR CepPbIX
NOJAHMHKTOBLIX CPEAHE- H MEAKOICPHUCTHIX H APrWUTHTOB TEMHO-CepPLIX, TIOTHLX. Poas
KOLICKTOPOB BRINOJAHAIOT NPEHMYIIECTBEHHO necyannkn. flopucrocts KoekTopos yee-
AMMMBAETCH B I0M0-BOCTOMHOM HANPABICHHH, MAKCHMAILHBIC 3HAMCHHA HabIIoAa1I0TCs B
paitore cksaxun 55, 53, 63
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IMpH fnepecMoTpe NPHHIHITHATLHAA CXCMA KOPPEJISILIHM M1aCTa HE HIMEHIIACh (puc.8).
[Mo yTOMHEHHON MOAEAH 3AICKD NACTa pacnaiach Ha JIBE 3AMEKMU: nepsas B pailloHe CKBa-

s 62, 68; propas — B palOHE CKBAKHHBL 53 (puc.5). Mpu noacuere 3anacos 1997 roaa 3a-
fekb MIACTa ObUIA eAMHON, C TOPH3OHTATLHEIM BHK Ha 2.0.-2565.0 M, BISITHIM 110 NOAOLIBE

Hed)TeHACHILLIEHHOTO NMPOIIACTKA B CKBAXKHHE 53.
Maact BC,,' BEKPBIT Ha A0COMOTHBIX OTMETKAX OT -2536 M 10 -2595 M. ek THBHBIE

romHbl waMeHsorea B npeaenax 0.7-15.2 M, nedreHachiieHnbie — 5.8-7.6 m. [Mpoaykrus-
Hasl YACTh IUIACTA BCKPhITa TPEMs CKBaKUHAMK 53, 62, 68. Bo Bcex Tpex CKBAXKMHAX NMOIYYEHB

MPOMBILLICHHBIE TPHTOKH Hedyri, 1eGHThl He()TH U3MEHII0TCH OT 4.7 no 20 m*/cyT.

Pue 5. 1 e :
c.3. Hian nodevema sanacos wedmu no sarexmcu naacma BC, ! (nodcwem sanacos 2011 ¢.)
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B ckaxmne 53 npu nepdopaunn sepxueii yactv naacra BC ' noayuen nputok nedm
acburom 4.7 M'/cyT na B-mm wryuepe. fMo pesyasraram urrepnperaumns marepuatos FTMC
MIACT HeTEHACKILLEH 10 3.0. -2567 M, a Hike pooHaCckIeH. ODEKTHBHAR TONMHA NIacTa
B ckBaxuHe 53 cocransner 13.4 M, nedrenacuimie HHan TonumHa — 7.6 m. BHK w1 3anexn s
PaHOHE CKBAXHHBL 53 NPUHAT YCIOBHO Ha .0.-2567 . Pasmepni sanekn 3.9x2.4 k.

B ckpaxune 62 npn mensitanum miacta noaysen nputok e aeburom 20 M'/cyT Ha
B-MM wiTyliepe, B ckBakuHe 68 noayued nputox Hedyrn aeouTom 4.9 M'/CYT Ha 2-MM wTy-
uepe. Mo sakmotenmio M'MC, naact BC ' B 31X ckBakHHaX HedTeHACKILIEH 10 NOOLIBLL,
HedrrenachimeHHbie TOAMHBL B ckBaxuHax 62 u 68 coctanisior 5.4 u 7.6 M, COOTBETCTBEHHO.
B ckpaxmnax 52, 54, 55, 56 npu ncnsraHuy naacTa noayue s IPHTOKK BOIM,

B ckBaxuHe 63 NpH HCNWITAHUKM N1ACTa B OTKPHITOM CTBO/IE GBI NOAYIECH NPHTOK
Hedu ¢ Bosoit (e — 7%). Mpu nepdopaunn noaydeHa naacToBas Boaa ¢ NAEHKON
Hedru. o FTHC kporns naacrta B ckBakuHe 63 XapaKTEPHIYETCH HEACHKIM XAPAKTEPOM
HacbilicHMs. B ckpaxune 52, pacnonoxeHHON pAIOM CO CKBAXHHOM 63, Kposas naacra
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Puc. 6. leaaoauneckui paipes npodyxmuanoco nagema bC [/
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Pue. 7. Cxema onpoliosanus no ckaaxcunamn 62-52-63

BCKPLITA HA TOH XKe abCONMTHON OTMETKE, YTO U B ckBaxuHe 63, Inact BogoHackILeH
B CKBaXnHe 52, 4TO NOATBEPKIAET HCIBITAHUE, NMPH KOTOPOM MOAYYCH NMPHUTOK BOIEI
neburom 38 m'/cyr. MMosroMy pelieHO DbLIO OTHECTH CKBAXHHY 63 K BOLOHACKILIIE HHOI
YACTH 3anexu (puc.7).

Janexs no Tuny naacrosas csonopas. BHK ans 3anexn B paitone ckpaxis 62, 68 npu-
HAT YCJI0BHO HAKJTOHHBIM 10 BOAOHACKLILIEHHON KPOR/IE KOMIEKTOPOB B CKBaXkHHax 51, 52,
61, 63, 65 Ha a.0.-2568-2581 M. Pasmepnt 3anexu 11.6x6.0 k.

Janacet Hedprit Kateropun C,| BeiiencHsl B paifone ckBaxnH 62, 68 Ha pacctosHun |
KM OT CKBaXIH, Ha OCTAILHON YacTH 3AICKM 3aM1ackl OLEHeHsl 1o Kateropun C, B npenesax
KOHTYpa HedTenocHoeTH. s sanexu B paifore ckBaxnHbl 53 3anacel Hedtn kareropun C,
C Janaia 1 cesepa OrpaHHueHb! TMHHAMK HA PACCTOSHMM | KM OT CKBAXHHBI, C BOCTOKA M
KOra NPUHATBIM KOHTYpOM HereHocHoCTH. Ha ocTanbHOM YacT 3aiexH 3anachl olieHeHbl
no kareropuu C,.

Mapamerpnl s noacvera sanacos HedTH | pPACTBOpEHHOrO rada (KoagduumneHTH no-
PUCTOCTH M HE(PTEHACKITLEHHOCTH, TWIOTHOCTD Hedyti, nepecieTHblil KoapUIIMEHT K ra3oBbIi
thakrop) B3siTel u3 FocynaperseHHoro HGananca.

B pesynsrate 91Hx paboT HaYAIbHBIC FEQIOrHHECKHE 3AMACH He)TH Mo CYMME KaTeropuii
C +C, ymenbimince Ha 26-38% u3-1a CYUECTBEHHOIO YMEHbLLICHUS CpenHen HedTeHachl-
HWIEHHON TonuMHLl no Kareropuu C, Ha 61%.

[1pn 510M NO Kateropun C, reonoruueckne 3anacet HedhTH yMeHbIIMANCH Ha 61.4%,

BEMIY YMCHBIICHHS nioltaan HedrenocHocTn Ha 71.6%. Mo kareropun C, 3anacsl HehTH
YBEJAHYHANCE Ha 26.5%., :
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Puc. 8. Cxema koppeanyuu no cke,67-65-62-68-63-53-56
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[TOCTPOEHUE TPEXMEPHOJ I'EOJIOTHYECKON
MOJIEJIN (KYBOB ITOPUCTOCTH U A-TIC) ILUTACTA 10,
C HCITOJIb30BAHUEM AJITOPUTMA TEHETUYECKOM

WHBEPCHUY HA OCHOBE CEMMCMOPA3BE/IKH 3D

B.B. Measuukos, M. H. Tlpueaxen

(Vnpasnenue MOHUTOPHHTA CEHCMHYECKMX HAHHbIX
M CEHCMOTEOIOTHYECKOTO AHANNEA,

LlenTp cecMHYECKUX HCCaEN0BAHHIT)

Cpsiab yNpyrux (AKYCTHUECKHX) CBOICTE pa3pe3a, NoAyIaeMbiX Mo AaHHbIM CeHCMOpa3-
peakn W MEC, npononxaeT 0CTABATHCSH OMCHE CIIOXKHOW M, TEM HE MEHEE, CaMON aKTYAJILHOH
Jaasei.

[MTpuMmenseMsie CeroHs TaKHe PACTIPOCTPAHEHHBIE METOMMKH, KaK JIHHAMHYECKHIT aHa-
JIN3, AKYCTHYECKHE MHBEPCHH, PELIAIOT 3a1a4y JUIIb YHACTHYHO.

[MpakTHKa AMHAMHYECKOTO aHANN3a B ceiicMOpa3Be/IKe NMOoKa3ana, YyTo OYeHb TPYIHO
onpeaeanTs Habop paboTalonnx celicMuyecKnx aTpHOYTOB, T.e. HANHYNC CBI3N OTACABHBIX
INCMEHTOB BOJHOBOTO OIS € OCHOBHBIMM JICMEHTAMM IeQIOrHYECKOTr0 0DBLEKTA, KOTOPLIC
HYXKHBI reosoram-paspaborumkam. To ects, Hed, Hedn, Kn, K, a B uneane — koadhpnum-
eHT npoaykTusHocTH. B kaxinom cayuae HaGop aTux aTpubyTOB MOXKET OBITH OCODEHHBIM LTS
KAXILOTO NMPOEKTA M OTNIpe/leffeTcs MeToloM nepebopa WK, Kak NuuIyT B oTyerax, — noadopa
napameTpos,

Ocobetino crnoxno 310 cenats npu pabote ¢ naactom OB, . Haxonsick B «TeHH» CHIlb-
Horo akycruieckoro penepa OI' b, ruract I0B,' pesiko MOXHO, € IOCTATOYHOI HAIEKHOCTHIO,
BRIICANTH B BOJIHOBOM none. AKycTHHecKuit nmnenanc aia naacta OB ', kak npasuno, e
paboTaer.

HMcxona wa suiieckasannoro, B o1oi paborte clieiana NonuiTKa NOA0iTH K npobieme
HECKONILKO ApYTUM nyTeM. [Tpeanpuuara noneiTka peinTs 3a1a4y, HCNodb3ys aIropuTM
HEHPOHHBIX CETCI.

[MoHmuMas BAKHOCTE KAYECTBA MCXOAHOTO MATEPHAIA, M3HAYATBHO NPH NPOEKTHPOBAH N
pabor 6uto crenano MHOTOE WIS ero noayueHms. Bl BEITONTHEH AHAIN3 CEHCMUMECKON 1
reoaornteckoin n3yaenHocTH paitona pabor. INposeaena oleHKa KauecTsa NOJAYISHHBIX paHee
CCHCMHYECKHX MATEPHAIOB.

Mexons n3 peayabTaTos aHain3a it noHUMas CIOKHOCTh Fe0IOrHYECKOTro CTPOEH i
MAJTOPAIMEPHBIX ODLEKTOB, HaxomsiuXes B npornbax, GHUIA 3AMPOSKTHPOBAHA IHPO-
KO-a3umyTaibHan cheMia 3D ¢ kpatHocTsio 54, marom auckperudauuu sanucu | Mc
(puc.1-2).

Mpw oBpaborke Guin npuMenew craHaapTHei rpach. 3atem Obina BeinonHeHa yraybien-
Hast oOpaboTka, OpUeHTHPOBAHHAS, TTPEXIIC Beero, Ha nuact OB ', B pesyanTate uero yaanoch
SBEULCNTL OTAC/IBHBIC 2NIEMEHTHI €70 CTPOEHMNS {puc.3).

1“'”"“"3 Dosboe BuuManne yaensnock FT'MC. HeoGXOAMMO OTMETHTD, UTO KAUeCTBO
HC — 310 Takoil xe BaXHBIH MEMEHT, KAK W TIONCBHIC CelCMHYECKHe nabmonenns. B tom
W IIPYTOM Cllyae Mycop Ha BXOJIE — MYCOP Ha BBIXOJIE.
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NOCJIE MHTPAITHH NOCAE YTIYBJIEHHOH OBPABOTKH
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Pue. 3. Conocmaaienie ipazMermos gpeMeniozo paipeia no aunuu 424

CoDCTBEHHO reHeTHYECKAA HHBEPCHS

MakTnueckn 3aiaua CBOANTCA K pacno3HaHuio o6pa3os, T.e. HAXOAIEHHIO COOTBETCTBHS
AIEMCHTOR BOJTHOBOTO MNOMA, OTODpaXKAeMOro Ha ceHCMHYCCKOM pa3pe3e, COBOKYIMHOCThIO
KPHBLIX € APYITHMH FEOMQH3IHMYECKUMN KPHBLIMH, 3aITUCAHHBIMH MPH CKBAKHHHbBIX HCCEI0-
paHiax. Hanbonee nndopmaTHBHON KpHBOH, HCnoab3yeMoil reonoramu, paboTaloumiuMmu B
Wnportom [Npuodse, A1s onenkn PEC apasiercs kpupas A-T1C. Ona apnsercs onpenesio-
el NpH BU3YAITBHOH OLEHKE NJ1acTa, no Hei nposoantes daunanbaeiii ananns (Mypomues
B.C. DaexrpomeTpuueckas reol0rMs MecyaHsiX el — JIUTONOTHYECKHX NoByeK HedTH |
rasa. — J1.: Heapa, 1984). 1o Heil ke paccunThiBACTCH NOPHCTOCTL H, ¢ HEKOTOPOIi CTEMEHBIO
HAICKHOCTH, IMPOHHULAEMOCTb.

Ewi€ pas yroumsiem, 4T0 HAYAILHBIM YCIOBMEM [PH PELIEHHN 3TOH 3a1a9i ObLIO0 HMEHHO
CPABHCHHE KPHEBIX, @ HE OTACNBHBLIX ATPHOVTOB 3THX KPUBbIX, DYIb TO AMILTHTYEL, YaCTOThI H
CpeancBIBCiueHHBIC 3HAYeHUA KoadduumenTa nopuctocty. B 1aHHoM cayyae s Moaeanpo-
BAHHA HCMONB30OBANCH BCEro oaMH maact. Bee noarotosutenbHbie paﬁu'l‘bl TAKKE CBOAWIHCE
K BELICACHHIO TOJIBKO OIHOTO IacTa KOB '

Hpsimoe Henons3oBaHmne reHeTHYECKHX AIFOPUTMOB 1S HHBEPCHOHHLIX MOCTPOSHMIl
npeiviaranocs (Subhashis Mallick (1995) u Mrenal K. Sen at all (1992).

B npemnaraemom Metone NPUMEHHAETCH MCHETHYECKMIT AnTopuT™ 00YIEHHA HEIPOHHBIX
ceten. Peinenue, MoayueHHOE ¢ OMOLLLIO TEHETHYECKOTO ANTOPHTMa, ¢ BOJIbIIEH BepOsT-
HOCTLIO CroanTes B robaibHOM MUHHMYME (DYHKUHM OIIMOKH 10 CPABHEHHIO ¢ METOAOM
obparxoro PacnpocTpaHeHUA OLIMOKN, TAK KaK fnpu 21oM obecrieynBaeTcs Dosiee NMoAHbI
AHATHI BOIMOAKHBLIX pereHnit (Goldberg, 1989).
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B nporpammiiom kommnexce Petrel s PEUICHHS TAKHX 3a1aY NPeIaracTcs TEXHOMOTHA,
nofy'iuslias nassanue «leneTnieckoil manepcums ( Mpueaxes H.K., 2008, 2009). Aaroputm
HE pelacT 3aia'u noayuenun kyba akycriuueckoro mmneaanca. Ero ocHosHoe npeanasuiae-
HHE = ITO BLITHCACHHE (DHILTPALHOHHO-eMKOCTHRIX cBoiicTs (DEC) FOPHKIX NOPO NO Cceilc-
MHHCCKHUM fanibiM. Ha Bxon MmoryT 6uims noaanst Kak oBsisie celicMuueckHe kyOut ¢ BCA,
TAK W PEIYNLTATH! KNACCHYCCKON HHBEPCHI. AJITOPHTM OCHORAH Ha NPHHILHIIE HEllpoceTeBOrD
ODYUCHHA HA KAPOTAKHEIX AAHHBIX N0 CKBAKHHAM, YTO O3HAYACT BLIABACHHE HEAHHCHHOMN
JABHCHMOCTH MEXUly OOBEMHBLIM PACTIPEACICHHEM CEIICMUHECKHX TAHHBIX 1 H3MEPCHHSIMH
DEC na ckpaxuuax. 3atem 110 HaRAeHHON 3aBHCHMOCTH BRIMHCARCTCS ky0 nannoro ceolicrsa.

Hrak, na sxose HelipoHHLIX ceTeil ceilleMmuaeckiit K0 (MCXOAHBIC AMIUIHTYIL) B HEKOIT
CKOABIAMECH 06JACTH, BOKPYT USHTPATLHON TOMKH, KOTOpas CooTReTCTRYET HabmoacHuio Ha
ckBakuie npu obyuennn, Takoil noaxon no3sosasier CoATE OnepaTop nporuosa netpodm-
IHUCCKHX CROKCTH MO CCHCMMHYECKMM AAHHbIM.

Fenernieckue MeTob onTHMH3AIIMK GasupyioTes Ha KOMITLIOTEPHOH MMHTALIMMK 3BO-
MOUMOHHOTO PA3BUTHA. ANTOPHTM PaBoTaeT ¢ COBOKYITHOCTRIO KPHBBIX, KAKIASN U3 KOTOPhIX
wMeer cooi Habop anemenTos. Kaxawiit naGop npeacrannser soamMoxHoe pewenne 3anavu (
Hawem eayviae — noaubii Habop seconwix koadhdmumerros eiponnoii cern). IMepponadais-
HaH COBOKYMHOCTL KPHBBIX — NOMYJstitMs (NOKOJICHHWE), Kaxkilas co cBoum Habopom croiicTs,
reHepupyeTcs cayiainbiM obpazoM. 3atem utsn Kaxoro obpasa (peuieHms) paccUMTHIBACTCH
cood thynkums npucnocobasemoctn (fitness function), uro s walero cayqas sABAsieTcH
ommbkoi Heliponnoit ceti. Ha ciieayiontesm srarne BRNOAHSETCS 0TOOP KPHBLIX ¢ HAMAYMLICH
thynkumeit npucnocobinemocTy (HauMeHbias ownbka). Orvobpannsie 00passl yHacTsyior b
FEHEPALIHH HOROH NONYAAUNK 0BPa3os (B HALIEM Ciy4ac peLcHHR), 4TO BLITIQIHACTCH JABYMS
cnocobamu;

— CKpeluMBarnesM, kora asa obpasa ocofin obmennpalores koaphhuumeHTamu Hellpor-
HOH ceTH;

— MyTaumen, koraa Kk koadupuunenTam neltpornoit cetu gobasinioTes OTHOCHTE I b-
HO HeBoabIMe cayuaitnbie seaminnbl. [Lng kaxaoi nonyasiuy NOBTOpseTes nNpoueaypa
orhopa 1 reHepatnu caeayiomei nonyasunn. CkpentHsanme Hanbonee MOXOKHX KPHBBIX
NPUBOAMT K TOMY, ITO HCCACAYIOTCH Hanboace NepCcnekTHBHBIC YMACTKH NPOCTPaHCTBa
BOIMOKHBLIX PEIICHU. ITOT NPoLEcC MHOTOKPATHO MOBTOPACTCS A0 TEX NOp, MOKa He
BBIMTOAHMUTCH KPHTEPHI OCTANOBKH anropuTMa. B urore nonyaaumus GyaeT cXOUMTLCH K
ONTHMMIBHOMY PEICHWIO TocTaBaen Ol 3anaun. s nossitieHMs yETONYUBOCTH One-
PATOP CTADMAMIAMPYETCH C NOMOILBLIO CTAHAAPTHBIX CNOCODOB PECUICHHUA HEKOPPEKTHBIX
sanayu no A H. Tuxonony.

Tax xak HAMANLHLIM YCAOBHEM MIPH PEUICHHUK 3TONH 3a0aun GulJI0 HMEHHO CpaBHe-
HHE KPHBBIX, & HE OTACALHBIX ATPUDYTOB ITHX KPHBBIX, DYAL TO AMNANTYAL, YACTOTH H
CpCAHCR3BCIICHHBIC 3HAYCHUA KOd(hhHUHEHTA NOPHCTOCTH, ONPEACACHHOIO MO KPHBOH
A-T1C, To ans pacueToB B KauecTne Mexoanoro ceficmuvieckoro Kyba Gnin neobxoanm
Ky0, 2ACMEHTH KOTOPOro B wHTepsaie ueaesoro naacra OB ' umenn Gu MakcHMaib-
HYIO «OXOXeECThe, T.e. nO6GHTLEH TOro, YTobkl NOAYNEPHON BONHB COOTBETCTBOBA
untepsany na kpusoit A_IC mexay kposaci u nonowmsoit naacra OB ', s aroro
K crannaprHomy paspesy Guiia npuMeHeHa npoueaypa nocreKoBoi ACKOHBOMIOUWH B
ARYX BapHaHTax:

— okHO anannsa 2000-2400, aawna oneparopa 8 mc, otbeansanme 1% - (decon § 11 );

— okHo anannia 2000-2400, rwna oneparopa 8 mc, orGeausanue 10% (decon §_10).

MNpunsaka spemennoro paspeia u kpuosix [ MC Guna nsnonnena » OpenWorks (Syntool)
¢ HCMOABLIOBAHHEM CKOPOCTHOMD 3aKoHa, sinToro no marepuanam BCI1. B kavecTtse ouch-
KM KAUMCCTBA paspesa Guiao npuHATO KavecTno npusasku. Lng pacueros Guina sasta nepcus
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[APAMETPBI JEKOHBO/IOLHH: OKHO AHAJTHIA 2000-2400, JUTHHA OTTEPATOPA 8MC, OTBENTHBAHHE 1%
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Puc.4. Paspes nocie dexonsomonuu no auntu cxe. [0307- HOP u pesyasmamet o0noMeproco Modeauposanis
Ha cxa. 1031

kyba decon 8_10 (puc.4). Bech nonyuennntit Matepuan Gbi1 3arpyKeH B MPOEKT, CO3NAHHBII
B porpaMMHoMm kommnekce Petrel.

KoHTpons KauecTsa HHBEPCHH ONPENCAAETCH 110 BOCTIPOM3BOAMMOCTH CKBAKHHHBIX
JAHHBIX (TPAIHUMOHHBIR MOAXOA), T.€. NPpH 0DYYEHUM HA CKBAXMHAX U3 pacyeTos Dbina Me-
KIHOMEHA CKBAAHHA HETOCPEACTBEHHO BOIM 3K 30HBI MHTEepeca. 910 ckB, 10411, Mpu cpasHe-
HITH PE3VIBTATOB NPOrHO3a ¢ HADMIOACHHBIMU KPUBLIMH KO3D(DHIMEHT KOPPEIsLIMK COCTaBII
0,71 1 0,798 coorsercTBeHHO L8 IBYX BAPMAHTOB pacuera,

Tarxe s nossienus yCToMUBOCTH PEIIGHIS 3a1aii Ha NePBOM ITare HHTEpBa
PACHCTa DBLT B3ST MEKIY KPOBACH reOPriueBCKOil CBUTBE H KPOBIEi TIOMEHCKOI caiTsl. M-

TEPBAI DAAXCHOBCKOI CBUTBE M3 PACYETOB BB HCKTIONEH HAMEPEHHO W3 TeX Ke COODpakeHHil
(puc.5).
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Puc.5. Paspet nopucmocmu no aunuu cxs. 10311- 100P. nepeckumanisii ui kyoa A-fIC & unmepsaie xpoais
OB ' — kpoain mwosencxoi caumm

buU10 NOCTPOCHO HECKOILKO BApHAHTOR:
* B KavecTse o0yvawuel KpHBOH HCNOABIOBANOCH HECKOALKO BAPHAHTOB KPHBO
A-NC;

*  cobersenHo Kpusas A-T1C;

' KpHBas MOPHUCTOCTH, paccuMTanHas no opmyne;

*  KPHBad NMOPHCTOCTH, NOJYMCHHAA OT NeTPOMpHINKOB.

B npouecce paboril Gui10 NPHHATO pPellieHHE HCTIOABLIOBATH 1BA TTOCACIHNX BAPHAHTA.
Mepsuit ws sarpybaenHoi Moaeaun npu paboTe ¢ BOTHOBLIM 110EM. Bropas kpusas ucnosib-
JOBATACH NPH MOCTPOCHHUM CETHATON MOJCTH B FTane Moaeauposarus (puc.6).
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Puc. 6. Paipes ky6a nopucmocmmu, paccsimannsiil Komdunuposanisisd Memodost 1o ckag.eseunan ¢
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Puc.7. Ceemenmbi kyGia nopucmocmu

Dran moaeanposannn. Ha 31oil cranny Gbi1 BBINOMHEH Nepexoa K Ky0y B raybHHHOM
macuitadbe. Ha stane MOIeIMpoBaHus NpeanogfaracTes HCNno/ib30BaHHE Pe3yabTaToB CTPYK-
TYPHOI HHTEPNPETALINK CEHCMUUECKUX TAHHBIX W BCEH N0CTYITHOH anpHOPHON HHpopMaMK.
AHAIH3 HEONPEACAEHHOCTH BLITOIHAICA € MOMOIIBIO NporpaMMHbix cpeicts 3D reonornuec-
Koro Mmogeanposanud. [lag pacripocTpaHeHHsa CBOMCTB CO CKBAXHWH BO BHYTPHCKBAXKHHHOE
NPOCTPAHCTRO HCTIO/IB30OBATMCH CTOXACTHYECKNE AITOPHTMBIL, YIMTHIBAIOLINE ODBEMHBIH TPEHA
CBOHCTE, MOAYMEHHBIX MO CeHCMHMYMECKMM JaHHLIM HA NepBoM 3T1ane (puc.7).

Mo pesyibTatam MOAeIHPOBAHMS GLUTH MOCTPOEHL! KAPThI NOPUCTOCTH H 3PPEKTHBHOI
TonumHe racta OB

Buigoan

B peayasrate a1oil paborsl ObUH nocTpoetsl KyObl 2(phe KTHBHBIX TOMLMH M TOPHCTOC-
TH. STH 1aHHBIE MOTYT ObITE HANPSMYIO UCTIOIL30OBAH L TTPH TTOCTPOEHHUH THIAPOAHHAMHYECKOH
mojenu acta OB ' w noacuere sanacos.

Kapta nopMcTocTH CTPOWIACH MO CTAHAAPTHONH METOANKE W3 TPEXMEpPHOI ryObHHHON
MOIEIH. 3HaueHus nopuctocTH ke 12.5% B pacuere He yqacTsoBaiH. PakTnueckn 13 Kyba
NnopucTocTH BLLT Noiayued Ky0 autonorun. Hekoropas «IATHUCTOCTL» paspesos (Cpe3os),
NOAYHEHHBIX U3 KyDa, XapakTepHa 118 CTOXACTHYECKHX METOIOB PacyeTa.

Mojenmposanme NMPOBOAKIOCH BCETO 10 0JHOMY MaacTy. Bee noarorosutenbHbie pabo-
bl TAKAC CBOMMIHCE K BBUICAEHMIO TONLKO oanoro ruacta IOB, . B ciydae MHOTOMIACTOBbIX
HUICACH paboTa 3aiiMeT 3HAYNTEIbHO DObLIE BPEMEHM M VCWIHIL KaK Ha cranun o6paboTKH

MATEPHANA, TAK W ero HHTepripeTalnu. [TpakTHueckH 1aHHasA MOIETL TOTOBA U1 MOCTPOSHUHA
VHAPOJIHHAMHWYECKOH MO,
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METOHMKA ITPOSIBJIEHUA CTPYKTYPHO-
TEKCTYPHBIX OCOBEHHOCTEI rOPHBIX ITOPO/1 C
MAKPOCKOITMYECKHU CKPBITBIM, HEKOHTPACTHBIM
WJIN CJIABOBBIPAXKEHHBIM PUCYHKOM.
PE3YJIBTATBI IPUMEHEHUS METOAUKH
(o martepuasnam usyyenns kepua na MECTOPOKIACHHAX

OAO «Cypryrnedreras»)

E.H. Tpodwmmosa, E.B. Anexceena, O.A. Buikosa,
H.A. ipoanosa, A.B.Isxuna, /1. U.Kycypbaena,
E.A. Measenesa, B.P.Caxaposa, I'.H.Ceupuiosa,
HO.A. Tpasuna, U1 Llecapx

(OAO «Cypryruedrerazs, CypryTHUTTH HedTs)

OcHOBHOM LEABIO HIYHEHMS KepHA SRISICTCH NOJYMEHHE MAKCHMATBEHO BOIMOXKHOG 11~
Tonoruieckoi uhhopmaunn o6 ninsedeHHbIX npu HypeHnn nopojax, KOoTOpas Heobxoauma
UTH PEUICHHSA reolOrMHcCKMX 3a1aY NOMCKa, passekn u 1obuiun yraesonoponos. Cranmap-
THLIH NOPSUIOK W NMOCAEAOBATENBHOCTE TEXHONOIHYECKHX ONepalHit npu HIYICHUH KepHa
B nayino-wecaeaosatensckoit naboparopum auronornu (aanee no tekery HWI) nayuno-
HCCACAOBATENLCKOTO OTACHA MCCACIOBAHHS KEPHA HAYMHO-NPOHIBOACTBCHHOID KOMILIEKca
(HTTK) reonoruu «CyprytHU MW uedTes saouaer b cebs CACAYIOULHE OCHOBHBIE TSI,

1. CHop u mayuenne HeoBXoMMOi NIpeaBapHTEILHOMN reoNIorHYecKoil 1 reodm3antec Koil
HHOPMALLHKH 110 NOCTYNHBIIEH HA HCCAEAOBAHHA CKBAXHHE (HHTCPBANY, naacry). [Nepsuy-
HBI BH3YATLH LA ananus kepua, OnpefeseHne nocIeaoBaTeIBHOCTH H3YHMCHWS KepHa,

2. ToAroToBKa KepHa K HCCACAOBAHUAM, POBEICHUE OBAIATENbHBIX NpohUILHLIX BUAOB
necaenosannit: chororpadpmponanie nosHoOpasMepHoro kepia b aHestosm (J10) u YARTpA-
(monerosom ocseenun (YPO); npoduasias ramma-criexrpomerpus. Ecan nsobpaxenme
NOBCPXHOCTH KEPHA B IHEBHOM CBeTe DOsICe KOHTPACTHO MOCIC CMAYHBAH M nopoiu, To ¢o-
rorpatpuposanne kepra s 10 nposoauTes 10 CMAMHBAHUA W TIOCHE.

3. Jluronoruueckoe wayueHne NOTHOPAIMEPHOTO KepHA, AHATH3 thorousobpaxeHwii,
AHATH3 TAHHBIX NPOhUALHON rAaMMa-CnexTpoMeTPHK H NpHBsaka kepua ¥ FTHC, onucanme
NMOJHOPAIMEPHOTO KEpHa.

4. BuieieHue yHacTKoB maacTon JUIsl npoaoILHO#N PACITHA0BKHK W JANLHENILMX MCcCheno-
sanmnit. @ororpapuposanme kepua s axesrom (J10) n yastpadmoneTosoM ocseteHnn (YDO)
Nachae pacnuIonky.

5.JletanbHoe M3ayaeHHe u onHcaHne KepHa',

6. Onpeaenenme mect orbopa M HIroToRIeHHs obpaiiios.

7. OtBop, perucTpaumns, MApKUPOBKA, CKAHUPOBAHWE, HIYMEHHE K onHcanme 0BpasLos

OnHusm 13 NPOBACMHBIX BOMPOCOB NMPH AETUTBHOM H3VHEHHH M OITHCAHWH KEPHA SANAETCH
XAPAKTEPHCTHKA CTPYKTYPHO-TEKCTYPHLIX OCOBEHHOCTE rOPHBIX MOPO/L C MAKPOCKOTMYECKH
CEPLITHIM, HCKOHTDACTHRIM HAH 'I.:.'lill..';ﬂ‘l-TII-irl‘.'l:i[‘IIH!.["H PHCYHEOM. LliII:TH'!FH.'I ,1-'IIIH}‘1{‘} H[’.‘I-l‘h‘._'!_'ll'."ﬂ‘_l.'
CHHMACT HIYMCHHE CMOYEHHOTO CMIMAA NOPOIL MAKPOCKONMYCCKH M HAa CKaHoH3I0Gpaxe-

'H IYMIEHHE it ONMUCANWE KEPHA NPORUINTCR M3 BCCX ITHMNN.
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poronsobpazkeHHi CMOYEHHOTO KepHa B nporpamme Adobe
Photoshop. YacTH4HO, NOTOMY, YTO TAKHC crnocoObl NMPOSBICHUA TEKCTYPHOTO PHCYHKA 1O/~
vomsT BOMLLIE LU1A TIOPHCTHIX NOPOJ, KOTOPLIE NPH CMAYMBAHMMN XOPOLLIO YACPKHBAKOT BOLY.

Hanpumep (puc.1). B npouecce MOHKH KepHa niacta A4 Jananno- Umunopekoit no-
(HecKi MACCHBHBIX HepTeHACHIEHHBIX NECHAHHKOB MPOABHIACEH chabo-
oc/Ie PACTTHIOBKH W M3VYEHHH CMOYEHHOTO CITHIIA MAKpO-

(MY, HACTHYHO — KOPPEKLIHA

LIADH ¥ MAKPOCKOIT
BLIPAKCHHAN TEKCTYPa, KOTOpas I

1 2 3 4

pepx Ini In S dm pepk In 2w Ta dw

- HIMPABACHNE CTPYETYPHLIX CMCHTOR OTNOWEHIR

Tnagaae 3 . - ! i 5
LIHOREIENNE CRPHRIMO20 MEKCMVPHOL0 PUCVHED RECYaRiKa !wrf;mt’mu'hfH.wjn'm.:‘{r HE W00 PaNCEHNAX
il AT E N B o K
i) & dueanon ceeme: 0) a V(). | - .rlflu.rurm S0OPANCEHUR KEPHA; i I,me”“m J00paNeHUR

T Y b . ] o ;
HKcen Kephid; 3 — (omou3o0pancesun pacniientoze Kepna o MOKPOEl NOBEPXHOCTIBN,

4 TIE ;
; OHCERUA PACTILIEHHOA) KEPHA © MOKPOI NOBEPXROCMBIO ¢ Koppexyueil 8 Adobe Photoshop,
] CE M O N LD Y . s 5
i e VROCmEQ KepHa © Cyxou MOBEpXHOCI b fr — CKaHOu NN WOEHWE VHaCMKa KepHa
£ Kunousoipawenie Vaacmed Kepia 6 sode ¢ Koppexuuet & Adobe Photoshop
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o flymu peaswzaiu nedimeazosoco i pyenozo nomenyuaitag XMAQ - fﬂ.ﬁlr:m..




CKOMUYCCKH OLUIA NPOMHTEPNIPETHPOBAHA KK MeIOMACIITabHas cKia atas achopmanns
Hik.lf.l‘y!nll]gp HIVHCHME CMOMEHHOID CITH 13 MAKPOCKONMHYECKH, Ha CKAHOMN HII_-|‘I.I|#..L'!'I|!:H. "
KOPPCKLHA (POTOHIODPAKCHHI CMOUEHHOTD kKepHa B nporpamse Adobe Photoshop nomoram
HPOBECTH KOPPEAALIMIO TEKCTYPHBIX THHMI M BEITIONHWTS PEKOHCTPYKLMIO JeKadeii CRIaIkn
B 1annom cayiae nposinienme u CTATBHOC WIVNCHHE MAKPOCKONMHYMECKH CKPHITOIND TEKCTYD
HOTO PHCYHEKA HMEET b0 IBLIIOC IHAYMCHME JLT1H OLEeHEKH MCTHHHOH MOUWIHOCTH NMPOIYVKTHRHOM
IMYBRLEKTE

Haw apyroi npusep (puc.2). B oraoxeHusax. noacTH KoM maact bt Boctouno
LYPIYTCKOro MECTOPORICHHA, KOMILIEKCHOE (MAKPO-POTO-CKAH) HIVICHME CMOMECHHOM

NOBCPXHOCTH KCPHA NOIBOJTHIIO BEHBHTE, BHIVLTH IMPORATL B HIVUHTL MHKpoOMaciuTabHvio

& 7 : i e TR NN AN i A v o LM TITL LI i arl L v
¥ e i t LM i PCETU TP o i w1 "
(TP Pl 'R LT i i NNN il ¥ d N LN LT I b
{ 5 £l i il AN il [l i e T i Fh # T T} F
Py L WM Y W] . I'Fi PR Fl AL - § i ¥ [ M, f
# Adobe P | d b 4 LL A K Lt & Aclobs
Friste s o LN LE | 4 - ¥ A TR N ¥ % - TR TN
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CTPYKTYPY §-C munonutos. B raHnom ciiyyae NPOABICHAC H JIETANBHOE H3YYEHHE MAKPOCKO-
[IHHECKH CKPHITONO TEKCTYPHOTO PHCYHKA H3YHREMBIX oTaokeHuit nMeeT BONBLIOE 3HAYCHHE
[UIs TOHMMaHWs Npolecca HX 06pasoBaHms, TaK KaK NMpoARICHHE S-C genuMOCTH B KJac-
IHIECKMX TTOPOAX YKa3hiBAeT Ha HX [ocTCeAMMEHTALTMOHH LT ARHaAMOMeTaMOP(hHIECKHIT
renesnc. C-1eHMOCTS XapaKTepH3yeT HalpaBIeHHE BRICOKOTO CKAbIBAIOIIETO HANPIKEHHH
W BOIHMKAET TOTHA, KOMIa rpotece aedopmaimm, chopMHPOBAB PAHHIOIO MJIAHAPHOCTD S,
nepecTaeT ofecneMnBaTh PEAaKCALHIO HATIDAXCH wit [1, 2], KomnaekcHoe naydeHue JaHHoro
ANTONOrHUECKOro 0BBLEKTA MOKA3ANI0, YTO «TIepBHYHAs» CIOUCTas MNOPOAa UCTTBITANA NONHYIO
TeKTONMIECKYIO epepaboTKy, B pesyisTate KOTopoi 0Dpa3’oBaJiCH MUJIOHHT PaBHOMEPHO
TOHKO-CPEIHE-MENKOKIACTHUECKHH %, CIIAHLICBATDIH, pacceueHHbI cHCTEMOI cKanbIBaHHs-
ckonbkerms (C-aemumocts). O oM, UTO NOpoIa 10 MHIOHHTH3ALNH Ohla CIOUCTOM, YKadbi-
BAIOT eAMHUTHBIE COXPAHUBITHECH (DParMEHTbl «lePBHYHON» MTOPOJB, XAPAKTEPH3YIOLIHECH
CIOMCTOI, HO CHABHO NehOPMHPOBAHHOH TEKCTYPO#, a TAKKE CMEIUAHHAA TPEXKOMITOHEH -
rHas KnacTHaHocTs MunonnTa. TonmmHa ydacTka, xapakrepusyouieroca S-C neamnmoc-
Thi0, 2 MeTpa. MHTepecen TOT (hakT, YTO B KPORJIE y4acTKa (Ha rpaHNnLe C BRITEICKAIIHMH
noposamu) cucrema C-aeanMocTH chopmupyeT naacTHdeckuit uarub nexavel ckaanku. B
cknanke C-AeTMMOCTh COMPOROKIACTCS TPEHIMHOBATOCTRIO. Yo HakioHa C-1enMMocTH oT
HUKHETO Kpbiia cknanki (65°) BHU3 no paspesy NOCTENEHHO Bbinonaxusaetcs a0 35°. Huxe
ckaanaToil ehopMalMyM nopoaa Jierko packansisaercs no C-nenumocty. B caasm ¢ tem, uTo
H3YMAeMBbIi KEPH HEOPHEHTHPOBAHHbIH, BLIABUTL HAMPABICHHE CKANBIBAIONIETO HANPIKCHHA
M BEKTOPA CKOJBKEHHS Ha ITane MakpocKoNUYEcKoro HayueHus HeBO3MOXHO.

[TposiBieHHe TEKCTYPHOTO PUCYHKA NTPH CMAYMBAHWHI HATIPAMYIO 3aBHCHT OT crnocobHoc-
TH TIOPOIE! YBIAKHATLCH W yACpXuBaTh Boiy. [TpH cMaYHBAHMH NMIOTHBIX M IMTOJIOIHYECKH
HEOIHOPOMHBIX MOPOJ, OHI THO0 YBAAKHAIOTCH, THOO BRICHIXAI0T HEPABHOMEPHO. [MoaTomy 1
MPH MaKpoH3yIeHUH, M Ha (hoTON300paKEHUAX OMHOPOAHOH KapTHHEI 3a4aCTYI0 HE NoJy4a-
ercst. [Tpu ckaHuposaHumn crinjios KepHa Gobiioro pasMepa npobneMa HepaBHOMEPHOTO Bbi-
CHIXAHWS MHOT/A PELIANACH MOCPEACTBOM 0OBeIMHEH M OHOPOIHO CMOYMEHHBIX (hparMeHToB
M3 pa3HkIx Kanpos B nporpamme Adobe Photoshop. Ho u B 9ToM ciyuae npofiiema pelaiach
TOBKO YACTHYHO — HA H300paXEHHAX BCE PABHO OCTABATHCH MIBAHLI MK sOenbie naTHa», B
2009 roay ans NOAYYEHWA PABHOMEPHOTO H300paXeHWs KPYIMTHOTO (hparMeHTa TPEUIHHOBATBIX
nopoji [3] norpebopanocks MHOTO BpEMEHH W KaJIPOB.

B 2011 roay konnekrusom HHWJI Geina onpoboBana HoBas TEXHOJIOTHA, MO3BOANIOLIAS
Ha CKAHOW300PAXEHUAX PABHOMEPHO «TTPOSIBIATES MAKPOCKOTMYECKH CKPBITHIA TEKCTYPHbIA
pucyHok. CyTh TEXHONOTHH «TPOSIBACHUA» CBOINTCH K CKAHMPOBAHWIO CITHISHHOMN nosep-
xHocTH B Bofe. /Ui ckanuposanus obpasuos kepua 8 HUJI npumensiercs ckanep EPSON
GTI12000 A3+, KoTopsIt MOIBOASET NMPH AMATOHATLHOM PACMOJIOKEHHH Ha MOBEPXHOCTH
CTEKIA CKaHUPOoBaTL 06pa3iel pasmepoM 10 36 x 8 oM (B cyxoM 1 cMoueHHOM Bie) u 1o 30 =8
CM B BoJe. TexHOoMOrHuecKH mpotece MpoMCeXoanT caeayioumm obpasom:

1. Cmaunsanne obpasiia.

2. Hanecenue neGonsilioro «nATHA» BOABL HA MOBEPXHOCTD CTEKA B LIEHTPAILHOIM HacTH
cKaHepa.

3. TloMeenme o6pa3iia B «nsATHO» BOIL! ¢ HAXMMOM M TPHTHPAHHEM U1 MAKCHMATBHO
BOIMOKHOTO BRITECHEHHA BOIMYILHBIX My3kipeit. YorpaneHue 1mo KOHTYpy 00pasiia BLITECHEH-
HOH BB candeTKoi,

% Hakprisanue o6pasiia 1 Beeli NOBEPXHOCTH CTEKAA TEMHOI MIOTHOI TKAHBIO.

3. [puxum obpasua x crexny.

6. Cxanuposanmne obpasua .

* THo KAACCH (11 OCATOTHLIX NOPONL ANEBPOIHT NEAMMMUTO-TIEANTOBRI,

|
ﬂpn CKAHWPOBIHMN B BOac NOBEPXHOCTE CITHIOR KepHa DEH]ETI{H’]LHG MOTRHA BLITE pﬂHHEH.
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Texnonorus ckanMposaHua cCliIos B Bo 1€ PABHOMEPHO W OAHOODPAITHO «NPOSIRTIACT» MAK-
POCKOIMHYECKH CKPLITHEA TEKCTYPHBLI PHCYHOK, 1EA3CT €10 HACKIIIEHHEIM M KOHTPpacTHbIM. Boaa
CRUIEHMBACT» H CHUAACT PHCK lﬂ_’l[‘hl IOBAHHA MUKPOUAPANHH Ha CTeKE CEAHEPA. NOAWICHHE KO-
TOPLIX HEHIDCAHO NPH CKANMPOBAHMM CYXMX CITIION TOPHLIX NOPOL, = AINTEUKHBAE T TN bI

JlanHas TEXHONOIMA 0YCHDb AKTVILH:E LA CKATBHBIN, CKPRMTOKPHCTALIHYCCKMX, KPUIL
TOKAACTHHECKHX MOPoa, 0CODCHHO ¢ TEMHON OKpackon. C 1aBHMX BPEMEH LIS NPOSRICH U
PHCYHKA TAKHX NOPOL NPUMEHHETCH TEXHOTOIMS MPHULTH(POBKH, KOTOPAS 1IPH HIVICHHM
KCPHA TpyaosaTpaTHa. CKaHMPOBAHKME CKATBHBIX TOPHBIX NOPo1 B BOAE HE TOILKD NPOARTACT
HX TEKCTYPHBIH PHCYHOK (PHC. 3), HO M NO3BOJRET MIVIATH HX C HCNIOALIOBAHNEM MPOrpass
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sbe Photoshop na sxpane MTOBM npy pasHbiX yBCIUUCHIHAX, HAMEPHTE passep
sorHHec Ky 0DBECRTOR, NPOBOAHTD KOpPeIsinio TCKCTYPHBIX JHHHH, Bbl-
ICTEKH [LI1H L’J]l_u'r]ﬁil HA ANTO=-TEOXHMHWYCCKOC H3YHCHMC

HHATEL I
, Hanboaee npeicTaBHTE IBHbIC b
L9 MUKPOH3IVHEHWA 1101 OMHOKVAHPHBIM MHKPOCKOTOM, B unpax. Hanpuwmep,
KAHOMI00PAKEHHI B BOIE NOPOI J0PCKOTO KOMILIEKC: BepxneaeMbaHCKOM

HIVICHHE

IO TTO3BOIHAO YEHICTD MAKPOCKONHMYECKH CKPBITLIH TEKCTYPHBIN PHCYHOK OTIOACHHA,

IUICINTE IHTOTHITR OTMETHTE YETKOCTh TPaHHLL MEAY JHTOTHIAMH, MPOCICIANTE HX YHAC-

[ AOBAHHOCTE CBEPXY BHI3 110 Paspeiy, OTMETHTL JOHBI npeodpasoBaHud Nopoa, CKOppein-
PORATE KPYTOWIONHYTBIE, HAPYIUICHHBIE CMEIEHHAMMY TCKCTYPHBIE AMEMCHTHI 0pO1, KOTOPLIE
HAMEHEHMEM BEIIECTBEHHOIO COCTAaRA MEHITH OKPACKY (PHC. 4. B nannom clyiae
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UERGRNMECKN CRPRMaco MeRCHyp{on pueyikd nopod ooapekoso KosLlekoa ©
L OO CER e KEPH, . |||I|'rll'|'rru.l 5”"]}"”-]“ eHIUe PACHUAEHNINO KEPH,

HINEIOOPAMCERUE VHACMKA PACHUIENHO20 KepHa & gode
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NMPOABACHHE H JCTAIBHOC HIVYEHME 1OMOTI0 W KOPPCKTHO HIYYIHTL NOPOALL, M KOPPEKTHO
oTobipate obpasus, ocoberHo 11 OTODPAKCHUS METAMOPHYCCKOTO M3IMEHEH N MOPOIh

Ho ocobenno xoueres ormeruts pesyasatusiocTs NPHMEHCHHA JTAHHOH TCXHON0! MM
Ui «TEMHBIX» DHTYMMHOIHBIX MTOPO GAACHOBCKON CHI rbl. Jaxe He HAZO CHOB IR Ha W00
paxcHus (puc. 5, 6) kepra Batnopekoro mec ropoasieHnd. B srom cayvae xopouta noropopka
@, |jn. HILE OJAHH Pa3 VBHACTL, YeM CTO Pas YCIWIIUATE* WIH NPOYMHTATE

Busyaamsaums — ewe oamu i3 n H0Cos ckanousobpakennin, C 2008 roaa npakTw
HECKH BCe HHTEPBAIL ¢ 0TDOpoM KepHa (-96% ) B npouecce HivaeHus (potorpadmpviorcs
B AHCBHOM W yasTpadhmonetososm csere. Ho dhoton JOOPAKEHHA KEPHA B LIEAOM N0 HHTED
BADY BHIVAIHIMPYIOT ONHCAHME KCPHA TONBKO 10 ONPEeAeIeHHOIO YPOBHA 0 HE NOIROIS 0T
HOTPCOHTETIO YBHIACTH BCIO ASTANBHOCTD MIVICHHA, OTPAKCHHYIO B onucanmn. Cxanom
WODPAKCHUA BHIVAIH HPYKIT ONMHCAHHA BLUICIHEMBIX THTOTHIOR, WX CTPYKTYPHO-TCKL
I'VPHBIE OCODEHHOCTH, OCODEHHD MAKPOCKOITHYECKH CKPLITHIC HAH MelKoMacinTabH e
COXPAHHIOT BHCLUHWH BUI NOPOA, PAIPYLIAEMBIX B NPOHECCE AHATHTHICCKHX HCCIE10Ha
HHH. C ApYrol CTOPOHL, CKaHOMI00pakeHNH NOIBOARIOT Bt IWLTHIHPOBATE TS AMTONO
LHACCRNE YHACTKH, KOTOPBIC HA MOMEHT MIVICHHA B PAMKAX CTAHIAPTHOIO KOMILICKCA
HCCACOOBAHHH ONHCBIBATE TPYAOCMKO MW HCBOIMOKHO . TAK KdK HCT NOAXOAHUIMNX Tep
MHHOB, WIH KOTOpBIC TPEOVIOT 118 nx oDoIHAvYeHNH | IVHCHMH «YIKHMMH» CIICHMATHCTAMHK
HANPHMED MAACOHTONOTHYCCKHE OCTATKH. [TpHueMm cneumaimc 'Y, BOIMORKHO, TOCTATOMHO

OvaAeT TONBLKO M WOPaAXKCHHA LA ONPEACACHUA NPHHUUNCAKHOCTH OPraHHYeCcKoro ocTarka

'w 1 2 3 ? |
8 !
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Puc. 6. [lpogaaesue ckpuimosn MeKcmypHoso pucyiKd rfﬂ.*m_!'.*m HOZHLLE nopod Ha i frHT]rJu.m'L’HHH.T Kepra:
a) & dieawon ceeme: 6) & VDO, | — homousofipawcenun Kepua; 2 — fhomouzo0pawcenun pacnuienioco
Kepua; 3 — domouiofipascenin pacniienio2o Kepua ¢ koppexuuei ¢ Adobe Photoshop;

4 — cKanouz00PaNCEHUA VHACMKd KepHa; &) © CVXOU NOBEPXHOCTBIO, &) c0 CMOYEHHOU NOBEPXHOCITbIO,
d) & gode; 5 — dipaemenm cxanousoparcenin ¢ yeelusenuen 6 2 pasa: e) 6 sode, i) 8 Mpo)

K TMIY, KJaccy u aaxe poay [4]. CpasHnTeabHBI AHATH3 CKAHOM300paKEeHHI No3BoasAe]
[IPOBECTH KOPPE/ISLIHIO MEAIY OAHOTHITHBIMH [MOPOAAMH C PA3HBIX MECTOPOXKACHHMIL (00-
NacTel, KOHTHHEHTOB), MEAXDY «MTHUOM» NMOPOALI H €& aHAMTHUTHYECKHUMH JAHHBIMM, MEXKTY
PAIHBIMM 3TANAMHU Npeodpa3oBaHus Nopoaskl. i noaHoil 1 KOPPeKTHOW BU3Yaau3alnH
NoOpoa HEODXOAUMBL UX 2IEKTPOHHLIE H30DPAXKEHUA, NPHYEM U B CYXOM, H B MOKPOM (HIH
B poue) suae. Miobpaxkenna Ha Oymare, K COXANEHUIO, HE NMEpeaannT BCIO TOHATBHOCTh
NMPHPOAHOH OKPACKH NOpoa, oToDpakacMylo NPy CKAHHPOBAHHH.

Ha ceroansimmii neHs anpodalvs npuMeHeHns TexHonoruu ckanuposanms 8 HHUI or-
paxeHa B n3obpaxenusx bonee 1500 obpastion 3a nepuon ¢ 2005-2011 rr. (Gonee 2500 daitnos
B obbeme 651'6). Kaxawiii corpyannk HHUJT npu ckanupoBaHiny BHEC BKIIAL B TEXHOJIOTHIO.
PeayanTarsl M3yueHus KepHa ¢ MOMOLILIO CKAHO300pakeHIil 0TODpaXeHb! BO MHOTHX OMK-
canuax kepua HWJL, noxnanax m nyGankaumax |3, 4, 5, 7, 8]. INepsbie ckaHoH300paxeHuaA
kepHa B HITK reosormm Seiam npouseenenst B 1999 r. ang NAPAKTCPHCTHEN NOPOI-KOITEK-

XX HAVYHO-TEXHUYECKOH KOH( )EPEHIMM MOJOABIX VYCHBIX ¥ cneunaircTos OAQ

LS ‘hrerass |91 boiblyio NOMOLLL HA NEPBLIX FTanax MPHMEHEHU TEXHOIOMHN CKa-
HHPOBAH] AUH T okasanu HavansHUK Komiuiekea ML LLL YemaHos 1 Beayiumit CrietManmcT
H.A Kas
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METO/JIUYECKHUE ITPUEMBI IMOBBIINNEHUA
JIOCTOBEPHOCTH [METPO®U3NYECKHNX CBI3EN
B IMPAKTUKE ITOICYETA 3AITACOB

E.B. Kapumoga, [ H. Acanynnuna
(TT1 «HALL PH 1am, B. M. I nuansmanas)

[Mpu NoACHETE 3aMAcoB NOcAe ITana HHTEPNpPeTaluu JaHHbIX FUC crnenyer aran ne-
pexoa 0T reo(MINIECKHX NTAPAMETPOB K FEOJIOTHYCCKHM — ONMPELCACHHE MOACHCTHDIX Ma-
pametpon. [Tpu 9TOM HEMOABL3YIOTCA NETPODHIHICCKHE CBA3H, NOCTPOCHHLIE N0 KEPHOBBIM
nanpsim u matepuanam M C — koppesitnoHHBIC TAPHBIE HIH MHOTOMEPHBIC 3aBHCHMOCTH
THNA akepH-KepH» W «kepH-THCr. JlocTOBEPHOCTE MHOTHX PEANILHBIX NETPOQU3HIECKUX
CRA3CH HeBHICOKA, OCOBEHHO ITPH COBMECTHOM WCTIO/IL30BAHMH KEPHOBLIX W CKBAKHHHBIX
onpeaeaeHnii, TIpUuMH 0CTATOMHO MHOTO, B 4ACTHOCTH, 3TO KAYCCTBO H3MEPEHH B 1abo-
PATOPHH W B CKBAKHWHE, TOYHOCTE NPUBA3IKK KEpHA H €T0 NpCACTABHTENLHOCT, HECOIOCTA-
BMMOCTD H3MEpPAEMbIX 0GLEMOB NOPOI B CKBAXWHE 1 1a00PaTOPHI, METOLNECKHE OIIHEKN
NOCTPOCHMSA CBAIEH M T.JL

MeToanuecKkue MPUEMbI TOBLIIEHUWT TECHOTH OCHOBHBIX KOPPEAAIHOHHBIX CBH -
3eil yio0Hee BCEro paccMOTPETh HA KOHKPETHBIX MPUMEPAX M3 NPaKTHKH, DTH NPHEMbI
OCHOBAHLI HE HA NMPOCTOM YAANEHHH «HEHYXHOH» MH(MOPMALLWK M TAK HA3IBIBACMON
«eTKe» rpauMkos, xoTs 3170 Haubosee pacnpocTpaHeHHbIH crnocod noBsILIEHHA
koappuumnernTa koppensunn. B ocHoBe Moaxoaa NEXKMUT KeJaHHe NOHATL HCTHHHYIO
NPHYHHY W ODPHPOILY HMECIOLIHMXCH «OTCKOKOB» OTACJIbHBIX Fpymnmnm To4YckK MIH yaule
OTACALHBIX 3HAYMMBLIX 3aMCPOB, @ 3aTCM, OCHOBBIBANCH HA MOHHUMAHUKW CYLULHOCTH
H3YYACMBIX NTPOIICCCOB, MAKCHMANEHO MOBLICHTH OJOCTOREPHOCTEL NMOCTPOCHHBIX MNneT-
pothH3INMECKHX CBA3CIH.

Bo scex Huxe MPHUBCICHHKIX MPUMePax pellacTed OlHA M Ta XKe I’“I;}DE.I'IEMH — TMOBLILIEHHE
koathpuiimenTa Koppeasinu neTpodH3INUECKUX CBI3E.

BuiGop onopuoro naacra /i onpejesenns o

Ha Aii-Kypycckom mectopoxiennn nnact O, 1HTonornueckn He BhIACPKaH 1Mo
MUIONIAH W /U1 PACYETOR o MIPHHUMATH B KaXA0il CKBAXMHE CBOI OMOPHBIN naact
OuLio Obi Hermpasuabio. B 9ToM cayuae HCNONB30BANOCH PACIETHOE 3HAYCHHE ONOPHOTO
naacra.

Hlist aToro cksaxunbl OBUIM pasneneHsl Ha 2 rpynmbl — nepsas, rae ammantyaa MMC
B naactax [0, win 10, | MakcumanbHasn v OMOPHBIH NIACT MOXKHO NPUHUMATL B KaxXI0i
cknaxune (7 ckpaxun), Bropas rpynna — ckpaxunbl Gosee MMHKUCTBIE, B KOTOPBIX HENb3s
I'i1..l.l._:-l.1|"li1l b OTIOPHLIH MJACT, e HYAKHO HCTIONB30BATHL PACUETHYIO BEJIMHHHY OMOPHOTO NJ1acTa
(3 CRBAAMI). 3HAA MUHEPANMIALMIO TIACTOBLIX BOJL U OLEHUB p, GYPOBOTO pacTBopa, Jus
LAAULON CKBAKMHBI M3 BTOPOIT TPYNTBE PACHETHAS BEIWYHHA AMIUIMTY/IL ONOPHOTO NJIACTA
PACCHHTRIBANACK Chenyioimus obpasom:

Ak =K _-!_-_a_u__a{pll).f{p.an}, 10 CKBAXMHAM NEPBOH IPYNINBLI MOAYHEHA CPEIHs BEAWYHHA
koadhhuumenta K =68,
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Puc. 1. Hawenenue noxasanut O Apli UCAIbIORANIE PACYEMNOID IHAYEHUS ONOPHOSD Radema

Hanee, no sroit xe Gopmyne,
HCNONL3YA Halaennoe snavenne K, | =
PRCCHHTRIBANTACE BEIHYHHA ﬂ.E“u‘ ILTH
CKBAKHH, B KOTOPBIX DBUIM 3aTpyiHe-
HHs npr BeIBOpe onopHoro mwiacra. Ha
PHCYHEKC 1, Ha NPpUMEPE IBYVX CKBAXHH
BTOPOM rpyNnbl, Mbl BHIMM, KAK OT-
JHYAKOTCH IHAYCHHAH {lm npH thﬁﬂpﬂ
OMOPHOro NaacrTa B CAMON CKBAXKHHE
{KPHCHME TOMKH) H NpH HCMoabL3oBa-
HHH PACHETHOTO IHAYMCHHWH ONMOPHOID
mIacTa (Ie/IeHLIC TOUKH).

IMpu TaKoM NoIXoae TAKKE ecTh Puc.2. Hmocoaan sasucumocms a_-K_ (xepu,lHC)
ONPpEACACHHBIC NOrpeliHOCTH, HO B
HTOIE, Noche onpeacieHHA ﬂm no pac-
HETHLIM OMOPHBIM [UIACTAM, PH MOCTPOeHUH 3aBucumocti o -K (kepu, TUC) (puc.2),
KOPPUUMEHT KOPPEAsLIMK IHAYHTENBHO nossicuncs ¢ R7= 0,61 10 R?= 0,84,

,'K51=H,&'?U3;:|m:' 10.239
] R = 0,8393

Hopmuposka MeTo10s nopucTocTh

IMpu nocrpoenun sapucumoctn a -K_ais naactos bB, |, MNesiskapamunckoro
YUACTKA HCNOAB3IOBAIUCH ONPEACICHHA NOPHCTOCTH NO KEPHY M no Metodam AK u
I'MTKn no 13 ekpaxunasm. Ha rpadguke (puc. 3a) BLIHO, 4TO OnpeleteHs NopHCTOCTH
no 'K 3aBsliie bl OTHOCHTENBHO KEPHOBRIX JAHHLX, A ONpeleIeHHA NOPHCTOCTH NO
AK 3aHMKeHbI.

IMpn nocTpocHuK rTHCTOrpaMm pacnpeaciacHus naotHoctr (metoa I'MK) no kax-
100 CKBAKHHE M HAHECEHMM MX Ha oamH rpaduk (puc.4a) 4eTKO BHACH CHCTEMATH -
qeCcKHil capnr pacnpeacacHuil mexay coboil, uTo canaeTeabcTyeT 06 VIOBAETBOPH -
TEABHOM KAYueCTBE MATEPHANOB. AHANOTHYHBIE THCTOTPAMMBI pacripeacieHns ouam
MOCTPOCHL M a8 meToaa AK.

B rakux cayuasx nposoast Hopmuposky kpussix I'TK n AK no npuseaeHHoil Huxke
MCTOIMKE.

Cpean BeeX CKBAXHH BHIDHPATHCH TE, B KOTOPBIX KAYECTBO JAMEPOR HE BHIILIBAIO COM-
HeHHil. Bo-nepsbix, 3T0 COOTBETCTBME pa3pe3y, BO-BTOPLIX, PACHPEICACHHUA NOKAIAHWI W
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MOAOKEHHE XapaKTEPHLIX NTHKOB B HUX MPAKTHYECKH COBNALAIH H, B-TPCTHHX, XOPOHIice
KauecTso 3amuch BuIOPAHHBIX KPHBHIX MOATBEPAIANOCH HAHHBIMM KEpHA — MOPUCTOCTS,
ONpEACACHHAN MO AKYCTHYECKOMY WK raMMa-raMma IIOTHOCTHOMY METOMAM, COOTRETC-
TeoBana (B npeneaax + 1,5+2%) nabopatopriimM onpeieieHUAM NOPHCTOCTH Ha KepHe. «Jra-
noxHbiMue s TTK Guan subpanst 5 cksaun (7 Boposasi, 1 u 2 Tlsskapamunckue, |
Cenepo-Boposan, 31 Yammropekas),

KOppekTHpOoBKa JaHHBIX 110 OCTANBHBIM CKBAKHHAM OCYHICCTRIAIACH MYTEM BBCIACHMSA
ULIMTHBHOH TOTIPABKYH — CMELICHHEM KPHROF JI0 COBNALEHMS C ITANOHHKIM PACTIPeCTeHH-
em. Takum obpaszom, Guurn obpaboTans: matepuanst AK u TTKn no seces ckaaxunas. Mocre
AHANMIA M OTOPAKOBKH B HAILIEM PACTIOPSKEHHM OKAIATHCE OTHOPMHPOBAHHBIE HAHNHBIE 110
TAIOTHOCTH M CKOPOCTHOM xapakTepucTuke o ckpaxutam Boctounoi vactu XMAO-IOmw.
[osbinetne noctosepHoCTH WHAOPMALIK NIPH HOPMUPOBKE KPHEBIX H MPUMEP HIMEHEH WS
JaBucHMocTH K o (nossiienme koadpuimenta koppeasiumn) nocie HOPMHPOBKH KPHBOH
I'TKn npusenens na puc.36 n 46.

lMocae HopMUPOBKH KPHBLIX NOpHCTOCThL Ghina NpoOCYUTAHA 3aHOBO (pHC.4).

Aeranwnan npusaika kepua w apotinenne nurepsason F'NC

Mpu yssiske kepua u FTMC obpazus co snavennsimn OEC puie rPaHHYIHBIX
(K,2K, . K, 2K ) npussssisaior k unrepsanam koutexropos, Cpeanne anavenns
MapaMeTpoB B HHTEPBAAAX KOMICKTOPOB HCHOALIYIOTCH [UIA NOCTPOEHMS neTpodinin-
HECKMX CBAICH «KepH-KepHs Han skepH-THCs. Mpu atom Hepenko pasbpoc Touek Ha
rpadyMKe AW OTCKOK OTACABHBIX IHAMEHWIT OT ANNPOKCHMHPYIOLIEH KPHBOH cocTaBiseT
no nopucroctu +1,5+2% u 6onee (s rpapuka K -a ). Takue coazu cuntaores caabo
AOCTOBEPHBIMM.

[AHAKO B BONBUIMHCTBE CAYHACE MOXHO CYIIECTBEHHO MOBBICHTL BEAHYHHY OCTORED-
HOCTH anmnpoKCHMalHK nyTem Goiee AeTANLHOR HHTEPNPETALMM - PAIICACHHEM WHTEPBAIOR
KOJLIEKTOpOB Ha Bosee Mesakue HuTepsatsl ¢ pastnansiMn @EC. To ecrs niact, BulacaeH HbiH
no M'MC nepsosauankio Kak canubiii, aeaures Ha 2 win 3 Gosiee MEeTKHX NPONAACTKA, XapaK-
Tepuayoimnxces pamimansiMn aMmmantynamu TC, snavenmamu HKT, I'K wan kakoro-nubo
apyroro Metoia. Jlenars 3To MMEET CMBICH, ECTH [IHANAI0OH HIMCHEH M NapaMeTPa 1o KepHy B
npeaeaax QIHOro HTepBaia sameTHo uiasmensercs. [Nocae apobaeHnn HHTEPBATA «KEPHOBRLIC
TOMKH ¢ pazamibMK DEC nonanaoT B MHTEPBATL C COOTBETCTBYIOUIMMM XAPAKTEPHCTHKAMM
no F'MC.

|. B npuseacnom npumepe (puc.5a) nepBoHa4aabHO ObI BHACACH KOAAEKTOP
rosumnoit h =14 m. B ator mnrepsan nonanu 23 To4MKH CO IHAYCHHAMHN NMOPHCTOCTH OT
14,5 no 23,5%. [Mpn nocrpoenun nerpochuinieckoit sasucumoctn K - o Touka cpea-
HEBIBEIICHHOTO 3HAYCHHA MOPHCTOCTH B AaHHOM HHTEPBAIC OTCKOMHAA OT OCHOBHOI
aBMCHMOCTH Bosce vem Ha 2% B CTOPOHY 3aHMXKEHHS nopucTocTH. B mpoueccce yeaaku
KepHa naacr, ssueneHrsit no F'MC, Geia pastur na 2 wurepsana no 0,6 m n 0,8 M ¢ pas-
aninbiMn xapakrepuctukamu no F§MC (a =047 w a_=0,62) u paznuanoi nopucTocTsio
no kepHy (15,3 u 19,2% coorsercreenno). Ha rpadimke amMecTo oaHol TOYKH NOABHAOCE
naee. OueBHAHO, YTO MPH TAKOM MOAXOLE JOCTHTAETCH HanboNee KOPPEKTHAN NPHBAIKA
kepHa K metogam FHC (puc.56). CxemarniHo faHHBIR METOAHYECKHI NPHEM npeacTas-

ned wa puc.6.
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Pernonaisueie craTHCTHYICCKHE 19BHCHMOCTH

Ha puc.7a npeacrannena nerpodHINYEcKas JaBHCHMOCTD K -a_ ans naactos KO -
KO, , noctpoennan no aannwm kepua u FTMC was rpynnL MfCTDFI-l}JKL,Ell:HHH Bﬂcmqmlzuﬂ
qacTu XMAO-IO0rpsi. Pasbpoc Touek sesuk. 510 00YCAOBACHO NPHPOAHBIM XapaKTepOM
HICTaHHA KOANeKTOpPoB. C uenbio NOBLIMICHHA TECHOTH CBA3M 3TH daHHLIe pasaene-
Hil Ha 3 rpynnst (no paitonam

PACTIONNOMEHHA MECTOPOMIE- a 2
HMi): " a8 -4
| rpynna — lNeiaskapa- . ‘ﬂ"‘
MUHCKMIT yacTok (20 cks.): " T :&%}'j
2 rpynna — pacnonoxe- & Sl ‘:h.:fj 4 e i
Ha NO UEHTPY JANAITHOW YacTH = 1 r‘ : Sl
Hiyvaemoro paona (10 cks.): =
3 rpynna — B cesepo- ; * KnI'HC (nce cxm)
JANAAHOK 4acTH padoHa (22 0 b s
CKB.) 0 01 04 anc ** LT 1

Pasnenwno nns kaxanoi
M3 3-X rpynn ckpBaxmu no
BCCM ractaMm OuAM noct-
poens coasm K - =fla, ) 0 -
(puc.70), a 3aTeM BHYTPH !
KAXKA0M rpynnsl Guao cie- 1 . }"N':
NaHO pa3saeieHne no ravou- 2
HEe 3aNeraHmsl KoJAJNeKToOpoB o S et ,'_--" .
(puc.78). Hurepsan wis pasi- =
AENCEHHA MO I,'I_'\-'t':IHIH." ianc-

MAHUA, KOraa 3apMCHMOCTS ; o L ol
K -a_  HauyMHaeT 3aMeTHO [ i = JEUA ¢ I
cMemarses, owa noaobpan 1 v * omc ™ > ‘
ONBLITHBIM TIVTEM W COCTARMII
=200 M.

Hiavuyenue CcKBaAXHH
Boctounoit wactn XMAQO- B i

IOrps nokasano, 4To perno-
HAUTBHBIC 3ABHCHMOCTH 48107
OUEHKY MNOPUHCTOCTH ¢ Cy- .
IECTBEHHOR NOTPEIIHOCTHID,

MOITOMY MNPH NOCTPOCHH K 32
KOPPEIALHOHHBIX neTpodin- =
10

IHMECKHX CARHICH XKeAaaTeAbHO H
ONMUPATLCH HA CBON reodimin- ¢ *2800-2950m ® 2950-3100m

b T . b » 3100-3250m * 3250-3350m uc
MECKMI MATEPHAT € NPHANIC- s xepi (2950-3250) e
YEHHEM JTAHHBIX TONBKO ﬁ,'"!'— ¢

, ; o 0z o4 @OC o6 (] i

AAGHIOHX MECTOPOXICHHH M
ODHIATENBHO C VUCTOM l,l'}ﬁll' Pue. 7 qurl,l'i.!nn';r FIMHAMHOM0 MPOUECET GHE NN 08 MO
HhEl JAMCTAHHA KOLICKTOPOR. K -a_d nsacmos K0 -K) - a — ol sud saeucusocmi:

i — pasydescuue no épynnam, 8 — padesenue no 2avbune
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Hekoppextuas unrepnperamus THC

B npouecce paGorsl 61 NOCTPOCH rpaduk 115l OUEHKH IMOPHCTOCTH, HA KOTOPOM
4acTh TOUeK CYIIECTBEHHO OTAANEHA OT OCHOBHOM 3aBHCHMOCTH (puc. 9a). MMpuunna

BT I
e 0

-'I
1]
LA

o
3 B X oBd

Puc. &, [pumep ciamus omcwemos ¢ Kpuanix
THC & aemomMamusecicom pedcume

13 Korurseramcuns EBO-6, GB7-18 (AK)

B
7]
i |
0
am 15 040 grpe 080 i i.oof
ﬁ” 13 Korwrserancesn BBO-6, BBT-15 (AK)

Boabworo pasbpoca ToueK B TOM, YTO OTCYE-
Thi ¢ kpusbix [HC B oTaeabHBIX NporiacTkax
OBLIM CHATLI B ABTOMATHYECKOM peXHUME He-
NMPaBMILHO, & PH HHTEPTIPETALIHK, 110 HEBHH-
MATEABHOCTH, NMPONYIIEHE U HE NCNIPABIEHB
(puc.8).

Mocne KoppeKUnK OTCYETOR CBsA3L NMapa-
MeTpoB cTasna foee TeCHOM, a neTpodManyeckas
3ABMCHMOCTE BIOJIHE MPHIOAHON UIH pacyeTos
(puc.96).

Henoaszosanne nerpodmsnyeckoi nudopmanmmn

H3 PAIHLIX HCTOYHHKOB

Kauecrso naboparopusix nerpodusnydec-
KHX HIMEPEHHI TAKKE A0JAHO NOABEPraTheH
ouenke. lNpencrapieHus 0 reOJOrHYECKHUX
CBOHCTBAX nopoa, KoapduuneHTax nopuc-
TOCTH, INMHHHCTOCTH, HediTeHACKILIIEHHOCTH
WP, NOAYHAT 00bIMHO B PE3VALTATE NETPO-
(PM3NUECKHUX MCCAeA0BAHUIT HA KepHe. DTH
NAHHBIE, KPOME TOrO, ABASOTCH CPEICTBOM
NpAMONH NMpoBEPKH reothMIMYECKHX OLIEHOK
nojacueTHbix napametrpos. Takas uHbop-
MallMA O NMOPOAE CYHTAETCA AOCTOBEPHON M
TOYHOH M 10 CHX NOP OCTACTCH ITAJOHOM M
CPeACTBOM 15 MPOBEPKH MPABHILHOCTH KOC-
BeHHOH reodmsnueckoil nudopmaunn. Boc-
MPOU3IBOJANMOCTE U3MEPEHHIT MapaMeTpoR Ha
KEPHE OLUCHUBACTCH MO PEe3yabTaTaM onpene-
JEHHH, MPOBEACHHBIX Pa3HBIMH MPOHIBOAC-
TBEHHBIMH M HAYYHBLIMH J1a00pPATOPUAMH Ha
0aHOI Koanekunn kepua. Kaxnas naboparo-
PHUH TPOBOJAMT HIMEPEHUS TeMH NpudopaMu
H YCTAHOBKAMM, KOTOPBIMH OHA OCHAlllEHA.
Ha ocHoBanuM peayibTaToB KEpHOBBIX Olpe-
AeJNEeHUH cTpoATCH NeTpodMInYECKHE CBAIN.
JLOCTOBEPHOCTH CBA3H MOKHO OLEHWTh NP
HALTHYHH HECJ’IEHHBHHH“, MpOBCACHHBIX Ha 011~
HOH KOANEKLMK KepHa pa3HbeiMu Jabopatopu-
MM, T.€. pasHbiMKA npubopamu, nabopaHTaMu
n 1.0, Eciin ke Bee uccinenoBaHus nposeaeHsl
B OAHOH J1abopaTopun Jake ¢ MHOTOKPATHBIM
MOBTOPEHHEM Onpee/IeHHH, TO B 3TOM cayyae

[ & e _B_Jll anc o e L
Puc. 9. Jasucumie =
; cumocmb o -K_ do u nocae
koppekmuponsku omesemoa Kpusoil AT
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OUCHHTE MOXHO TONBKO CAYYAHHYIO MOrPeIHOCTE CBAIM, T.¢. pa3bpoc ToYeK OTHOCH-
TEJABHO THHWH PETPecCHM.
s noncuéra sanacos no Ceepo- KOHHTIOpCKOMY MECTOPOXACHHIO NEPBOHAYATBLHO
Db NPHBNCYEH BECh MMEIOLUIMIICH KepH Cenepo-KOHHTAOPCKOro M OTACABHBIX CKBAXMH
Konutaopekoro u Kovesckoro mectopoxaenmii (seero no 16 CKBAXKMHaM ), HCCICAOBAHHBIH
B Pa3HOC BpeMsi B pasHbix JabopaTopusx:
* 10 9 CKBAXHHAaM MccaenoBaHua nposeaens B LU Tnasmiomensreonorin B 1986-
1991 rr.;
* 104 CKBAXHHAM HCCACAOBAHHA NPOBEICHBI OTACI0M msnkn mnacra s JlaGoparopun
Nel B 1999-2001 rr.;
* 10 3 CKBAKMHAM MCCICI0BAHNA NPOBEACHBI OTACA0M DUINKHN IIACTA B laboparopun
Ne2 B 2003-2004 rr.

OaHako yxe NpH NepBOHAYATEHON OLIEHKE 10CTOBEPHOCTH HMEIOLIIXCH onpeneneHun
BLIABIWIHCE SHATHTCALHBIC HECOOTBETCTBHA B ONPEACACHHN (HINICCKHX CBOHCTB Pa3HbIMK
NabopatopusaMu:

= MO METOAY IEIHEHACKIILEHHA W BOAOHACKILICHUA 00pa3loB n3 4-x cKBaXMH Habmo-
AACTCH PACXOXKACHHE OnpeacacHHi KOXNDPOHUHEHTOB NOPHCTOCTH;

— NPH NOCTPOCHHH 3ABHCHMOCTEH «KEPH-KEPH=, JUTH OUEHKH KPHTHYECKHX IHAYCHMI
KOMPPHUMEHTOB NOPHCTOCTH {K"_F}. npoxuuaemoctn (K ), ocTaroqHOi BOAOHACKIIEH -
HOCTH (K ), BEIABWIOCH PACXOXKACHHE CBAICH MEALY ITHMH NapaMeTpaMy is Bhille-
YNOMAHYTHIX 4-X CKBa#uH M ocTanbibix. Ha puc. 10,1 npusenen npumep, nanbonee APKO

100 T
a0
=50 :
’n - E & .
20
1]
1 oom 01 . 1 10 100
Knp, 18 o
iz s
"w
. ! :
.
v
.
L]
B w
r ‘“--
2' ™ 3“. a . e " e

Puc. 10. [1sgem AY: | - sasucumocms Koxbuuenma ocmamounoi fOO0NECUeHHOcmu om Koxibuiiienma
RPOHUUAEMOCII, 2 — TEUCIMOCTI RGPEMETPA KACSIMERUR om Koxiiuluenma sodoracsientocm;
J — sasucusocmu napavempa nopucmocmu om Koxfuuuenma nopucmocm, nigcme AY
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OATBEPRAAIONIHI ITH HECOOTBETCTBIA (TEMHO-PO30BLIM 1IBETOM BhIIEJICHBI ONpeIeIeHUs
1o «oTOPAKOBAHHBIM® ckpaxunam). [Tpu nocTpoeHun cesiseH P =0(K) n Pn-f{l(“.} TAKNKE
HAGTIOAAIOTEH IHATHTEILIEIE PACXOXKIEHUS (PHC. 10.2-10.3).

Buisicimunock, wro B TaGopatopui Nel u JlaGoparopun Ne2 paBoTsl 10 HCCAENOBAHHIO
KepHa NPOBOJIMIIHCH HA HOBOH HeCTaHAAPTUIHPOBAHHOMH anraparype HeloCTaTOMHO 0By eH-

HBIM [TEPCOHATOM.
B srore as MOACHETA 3anacos GLUTH MCTOTB30BaHL IaHHbIe HcenenoBanus kepha B LU

[nasTioMeHbre0nornM, Kak Hanbolee 10CTOBEPHBIE.
[MpuBeneHHbIE MPUMEPL TOKAZLIBAIOT, 4TO HH3Kas JOCTOBEPHOCTH nerpocusngec-

KHX CRAIEH, HCTOMB3YEMBIX TIPH TOJICYETE 3aracos, B GonbIIMHETBE CIyTaes obycnosieHa
cYEBEKTHBHBIM, METOJIMYECKH HEKOPPEKTHBIM MOAXOAOM MPH HX TTOCTPOEHHH. IMpu Gonee
BHUMATEILHOM H3YHEHHH UCXOMHBIX MATEPHAJIOB BIOJIHE BOIMOXKHO BLISCHUTh NPHPOILY
Xa0Ca M, YCTPaHHB NPHYHHBI HHIKOTO KAYECTBA CBA3CH, MONYYHTL B HTOre Bosee A0CTO-

BEPHBLIC IAHHBIE.

164
«Ilymu pearuzayun nedimeeasznaozo u pydnozo nomenyuasa XMAQ - 10zpui»




NETPOPU3ZNYECKOE OBECITEYEHUE TEXHOJIOTUH
KOMILUIEKCHOM UHTEPIIPETALIUU
CEMCMWYECKUX JIAHHBIX U TUC

E.A.Yepenanos, 51.A Kanavyena
(Puanan 000 JIYKOHI-Uuxusmupusrs
sKoransimHHUTTHuedrie, 1. Tiomens)

Merpodmanieckas nuTepnperanmus JaHHEIX KOMILIEKCA reohpuIMYecKHUX HeCaenoBaHN it
cksaxu (I'MC) orHocuTen K kiaccy 0coBo CIOKHBIX 0bpaTHBIX 3134, PElAEMEIX B VCIOBUAX
Henonnoi uHdopmaunn, Takue 3a1a41 BOIHHKAIOT HE TOIBKO B reouInke, HO M B IKOHO-
MHUKE, HCCICNOBAHMAX KOCMOCA, APYIHX 0GAacTSX 3HAHMI — BE3ae, IIe NPUXOAHTCH UMETh
NeNo C (pyHKUHOHHUPOBAHHEM CHCTEM, JABHCAIIIHX OT MHOTHX Pa3sHOPOIHBIX NMEpeMeHHBIX [1].

[pobaemy peienmn reonormyeckix 3aaay Kax npobiaeMy KOMILUIEKCHOMH HHTeprpeTalm
MOXHO CHOPMYAHPOBaTL Kak npoliemMy coaanms HHTEpNpeTallHOHHOK Monean. B Takoii
MOJICIH XapAKTEPHCTHKM TLTACTOB ONPEAEAAIOTCA HE TONLKO COBOKYITHOCTBIO 1OKA3aHmil pas-
annbix metosos F'UC, Ho M ywacTHeM TUTACTOR B ONpe/IeeHHBIX LIHKIAX OCATKOHAKOILICHHA,
MPHHALIEXHOCTBIO HX COCTaBa K OTIPEICACHHBIM CTEXHOMETPHYSCKHM KIACCAM, TEPMOIHHA-
MHUECKHMH H FCOXHMHYECKHMHM YCIOBHAMHM JANCraHHs W T./L

Ipobaemw wnTepnperaunn obycrorneHsl NPUHUEHTHATEHOR HEOAHOIHAYHOCTBIO Ne-
PeXoa OT HIMEPEHUA (PUIMUCCKHUX NOJCH K HCKOMBIM TIETPOMHUINIECKHM XapaKTePHCTH-
KaMm. Mamepenus dmanveckux nosei pazinunoil NPUPOIL B CHCTEME CKBAXKHA — MiacT
He COMAIOT HOBBIX (PHIMUCCKHX CYLIHOCTEI, HO BBOAAT AOMONIHHTELHLIC BIAHMOACHCTRHS.
Caoxnocts rpata HHTEPNIPETALLMK PEIKO BOIPACTACT € YBEAHICHHEM YHCAA ITEMEHTOB M
CBAHICH MEXIY HUMH,

CospeMennnbiit NOAXOA K MHTEPNIpeTalinK JaHHbX kommekea TMC u ceitcmopasses-
KH OCHOBAH HA MCTIONBIOBAHHH TEXHOMOTHH UMKIMYHOH nerpodm3ndeckoiil HACTPOIKH C
NMPHBICHCHHUEM KAUCCTBEHHOH reosornyeckoi u nerpohuanueckoi wurepnperaumu. O
BKJIIOYAET:

* OLUCHKY Ka4ecTna BXOAHOH HHGOPMALMH H KOPPEKTHPOBKY JAaHHBLIX;

* paspaboTKy alanTHPOBAHHOIN K rE00rHYECKHM YCIOBHAM NeTpodiInieckoi 1 mi-
TEPNpETallMOHHON Moeneidl;

* MOJCHPOBAHHE AKYCTHUYECKHX M IUIOTHOCTHBIX NAPAMETPOB M0 PA3IPEIV ¢ A0CTHKE-
HHAMMW MAKCHMAILHBIX KOHTPACTHOCTEN Cpelbl.

KoppekTHOCTE NOCTPOEHHS CEHCMOreaIormIecKol MOICIH HANIPAMYIO 3ABHCHT OT Ka-
HecTsa MexoaHoi Hudopmatn. Hanpumep, npH KOMIAEKCHPOBAHNY TAHHBIX ceficMopas-
seakn 1 FTUC nanexHOCTL OLEHKH HHTEPBAILHOIO BpeMeHM npobera ynpyroi BonHs |
MAOTHOCTHBIX XAPAKTEPUCTHK B IHAMHTENLHON CTENEHH ONPENeasIOT CTENeHb 0CTOBEPHOCTH
NOCTPOCHUA CEHCMOreQIOrMYECKON MOJIENH,

MorpeGrocTs B paspaborke aneKBaTHON NETPOMHUINIECKON MOLETH BOIHHKAET B NIEPEYIO
OYEPEIh H3-3a OTCYTCTBMA METOAMMECKOTO oBeCICHCHNA LIS HETTPEPLIBHON WHTEpNpeTa-
HHH M0 BCEMY CTBOJAY CKBAXMHLL CYUICCTBYIOUINE METOAMKH, PEATHIOBAHHBIC B MNOACHETAX
JANACOB, HANPABACHBI HA XOPOUIO HIYVICHHBIE MPOAYKTHEHLIC OTJOKCHHA W OTrPAHHYEHBI
onpeaeieHueM reodrINIECKUX XapakTepUCTHK B NPOHHLaeMbIX uHTepsatax. [Tpu atom cy-
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[eCTHYET ROTPEOHOCTD B HCTO/IL30BAHHH HETIPEPHIBHOI NapaMeTpH3aLIMK 110 BCCMY CTBOMY
CKBAKHHDBI HE TONBLKO 1S YTOYHEHHA H3BECTHBIX CEHCMOTEO/IONHHECKHX mojeneit, Ho U s

[IOMCKA HOBBIX MEPCMEKTHBHBIX HHTEPBATOB.
Fute oaHa H3 npobiemM — 3T0 OTCYTCTBHE 3AIIHCH B CKBAXMHE HCODXOAMMBIX METOIOB
FUC win ux sacTHaroe orcyterere. PaspabotaHHeie HAMH METOIOIOTHYECKHE MOAXO/IbE LTS
BOCCTAHORIEHMA OTCYTCTBYIOUIMX JAHHBIX HA OCHOBC nokazaHuil nMetomxcs metonos 'MC
veneiHo sreapsiorest ¢ 2009 roaa Ha mectopoxaenmsix 000 «Jlykoiin - 3anantast CudHpb».
OnpoGoBarHe TEXHOAOTHH BLINOIHEHO B WHTEPBAIE OTJI0KCHHUIA OT CCHOMAHA 110 MAIC0304, Ha
secropoxaenusx LLnporHoro INpuoGes 1 Ypaiickoro HedrrerazoHocHoro paitona. [pumep
HeMpepLIBHOI KPHBOIl MOPHCTOCTH, BOCCTAHORICHHOH KPHBOH IUIOTHOCTH M HX COMOCTaB-

JieHMe ¢ peayibTaTaMM HCCAeI0BaHNii KepHa NpHBeeHo Ha puc. 1.
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Obecneyenne koMrekcHoi HHTEPNpeTalvK celcmudecknx sanusix u F'UC He orpanm-
HHBACTCA BLIIAYCH HanexHo o6paboTanHbx HCXOAHBIX JIAHHBIX H PEIYALRTATOB HENPEPLIBHOH
HHTEPTIPETALLWKN NO UHTEPRANY HMocacaosanmnii. B chayvae NnosiBieHUs BHOBL NPoGypeHHbIX
CKBAXHH NeTPodUIHICCKan MOAET] NOCTON HHO YTOYMHSETCH.

lNMonroronaennuie MATEPHANLI CKBAXHHHEIX HCCNCAOBAHNI B KOHTEKCTE MX KOMILIEKC-
HOTO HENOIL3OBAHHA C CCHCMHYECKHMM JAHHLIMH NOIBOIAIOT CHHINTL BEPOATHOCTH MPOsiB-
AeHHA (PAKTOPOB, HE CBAIANHBIX C TEOMOMHYCCKHM CTPOCHHEM CPeiikl, DT0, B KOHEYHOM CueTe
NOBLITHACT IOCTOBEPHOCTL NOAYYAEMLIX CEHCMOreONOTHYCCKHX MOIene.

JTUTEPATYPA

I. Kowceanuxos J.A. TpoGnems! uurepnperaimm aannwx FTMC. — leodmanka 4. — 2001.

2. Kypwanoe FO.A., Kysneyosa J1.B., Koxwapos B.3. Axycruuecknii Kapotax n 3anaavoh
Cubupn. — Mockna, — 2001,

3. Heaxun 5.H., Kapyc E.B., Kyaneyoe O.J1. AkyctHieekuii METON HCCICNOBAHMS CKBAKHH.-
M.: Heapa. — 1978,
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1CITOJIB30BAHUE METO/JIA AAEPHO-MATHUTHOTO
PE3OHAHCA /111 KOHTPOJISA U3BMEHEHUSA
CTPYKTYPBI TOPOBOTI'O ITPOCTPAHCTBA TOPHBIX
[TOPOJI [TPY MOJIEJTUPOBAHUM ITPOIIECCOB
PA3PABOTKH MECTOPOXK/JIEHHUN U METO/J0B
MOBBIIIEHUS HE@TEOTIAYMU ILJIACTOB

A.A. Kynakacosn, T.P. lanmmes, E.B. Copokuta
(Puanan 000 JIYKOWI-HMukunnupunrs
«KoransiMHHUTTHUHedThe, 1. TiOMEHB)

fnepro-marnutabiii pezonanc (AMP) — 310 ApieHNe NOMOUIEHHA TPOTOHAMM SHEPTHH
NEKTPOMATHHTHOTO noas onpeaenenHoi (JJapmoposckoit) wactorst. AMP HabmoaaeTca Ha
PATMYHBIX AAPAX, MMEIOIINX HEYETHOE KOJIMYECTBO MPOTOHOB U (MIM) HEHTPOHOB, HaNpH-
mep aapo sogopoaa (1H), yraepona (13C) wau natpust (23Na). B npucyTcTeum BHEWIHEro
MATHUTHOTO MO TPOTOH BT TTPELECCHPYIOT BOKPYT BEKTOPa NOCTOAHHOTO MArHUTHOTO MNOJs.
ITpi B3aMMOACHCTBHM ITHX MPELLECCHPYIOINX AP C BHELIHHM OJIEM MOTYT BO3HHKATh C1a-
Obie, HO BITOJTHE H3MEPSEMBIC 2JIEKTPOMArHHTHBIE CHIHAJIBI, KOTOpPhIE perucTpupyiotes AMP
penakcoMerpos. AMP perakcomerpnl B GYKBATLHOM CMBIC/IE «NMEPECYHTHIBAIOT» TTPOTOHBI,
BXOAALLNE, HATIPUMED, B COCTAB BOALI M yraesoaopoaos (YB).

C nosisnenuem HMP penakcoMeTpoB HOBOTO MOKOMEHHWS B MHPOBOH NeTpohU3InIecKoi
NPAKTHKE MOABKHACA HOBBIH MOLIHBLIH METOI HCCIEIOBAHMA KEPHA, HedTH 1 LiaMa. ToYHOCTh
1 nocrosepHocTs IMP uamepenwnit Bo3pocia Ha nopsnok. Kpome toro, AMP namepenus
ABASIOTCH HEPAIPYILAIOILMMM METOIAMMH HCCIEIOBAHMAL.

C 2005 rona s naboparopun nerpodpmankn « KoransimHUTTMHedThs npoBoasTes onbIT-
HO-3KCTIEPHMEHTANIBHBIE PADOTHI € 1IE/IHIO BHEAPEHHSI B KOMIUIEKC AabopaTopHLIX neTpodn-
INHECKMX MCCIIEIOBAHMIT KEpHA MeTo/1a AIePHO-MATHUTHOIO Pe30HaHCa.

B nannoii pabote nokasaxa BosmoxHocTs addexTuBHOTO Henonblosadus AMP metona
U151 KOHTPOJISE H3MEHEHHA CTPYKTYPhI NOPOBOTO MPOCTPAHCTBA FOPHBLIX NOpo/ npu aabopa-
TOPHOM MOJC/IMPOBAHWH NMPOLECCOR pa3paboTKH MECTOPOXKISHUH W METO/IOB MOBLILICHHS
Hethreornaun nnacros ([THIT).

AMP kontposs npu neeaeroBanuu aedopmManHOHNBIX W TPOTHOCTHBIX CBOHCTS rOPHLIX NTOPO

HT06BI OLEHNUTE MIMEHEHNE CTPYKTYPEI TOPOBOIO IPOCTPAHCTBA MOCIE HATPY30K, TPH-
TOKEHHEIX K 06pasily B npollecce aKcrepuMenTa, Mbl nposeni IMP uceienosanus cTaHaapt-
HBIX LIMITHHAPHYECKHX 0DPasiion KepHa 10 M 1oc/ie 3KCNepHMEHTOB.

100% Bononackiuienbiit o6pasell kepua namepsiin Ha SIMP penakcoMeTpe 0 HArpy30K,
JATEM 3arpyxann 0Dpasell B yCTAHOBKY JUIS OTIPEICICHUS CAUMAEMOCTH NOP B TepMoGapriec-
KHX YCIORMAX TPH paBHOMEPHOM BeecTopoHHeM cxatui. TMocne JABEPUICHMA SKCINCPHUMEHTA

OUpA3eIl IoHacKIUANY NOJI BAKYYMOM M MOBTOpPHO Mccnenosanu Ha AMP penakcomertpe.
Peavasratal nokasansr na puc.|.
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HIH HCCEA0BAHMIT HA CKIMAEMOCTE 06pa3iibl NOABEPrAIOTCH BOIIEACTBHIO
SihpeKTHBHOTO IABJAEHNS BIJIOTH 10 TIPEACIA YTIPYTOCTH u seiie. [Tox neiicTareM gasieHHi
puille TIpeacaa YNpyrocTH B NOpoiac HATHHASTCA Heynpyras racTuieckas aeopmaiins,
HOAHOCTHIO HTH YACTHHO PA3PYLIAIOTCS CBA3M MEXULY 3EPHAMM, HIMEHACTCS CTPYKTYPa 110-
posoro npoctpancraa. HameHeHne CTPYKTYPBI TIOPOBOTO MPOCTPAHCTBA HATJISLUIHO MOKA3aHo

HA MPUBEAEHHBIX BhILIE IHATPAMMAX.
Meron SIM P nipiMeHSUICA HAMM TAKKE JUTS KOHTPOJIS HIMEHCHMS CTPYKTYPbI TOPOBOTO

NPOCTPAHCTBA JI0 W MOCHE KAHAIAPHMCTPHICCKHX MCCNeI0BAHMH HA YIBTPACKOPOCTHOM
HeHTpHbyTe.

Crrasana Mbl CHUMATH PejakcalMoHHyio kpusyio 1009 BoioHackueHHbIX 06pasiios 10
VILTPACKOPOCTHO# LEHTPHpYTH ( VLI®), satem nociae ueHTpHUGYrupoBaHns (MAKCHMAIbHbIE
Kanwingpasie aasnexns ao 20 armoctep) obpasusl goHackiuann 10 100% sogoHackineH-
HOCTH W TIpoBOLMAK nosTOpHLI 3amep AMP kpusoit (puc. 2).

B pesyantaTe NPOBEACHHBIX HCCAEAOBAHNI MOXHO MPEINONOKHTH, 4TO B NpoLecce
ueHTpHdyrHposaiis 06pa3los MEHSCTCH CTPYKTYPA MX TOPOBOTO MPOCTPAHCTBA. BeposThee
BCETO, TPOHCXOANT MEepepacrpec/ieHHe rIHHHCTOMH hpakiHKu: U3 KPYNHBIX TTOP TIMHUCTBIN
MATEPHAT FEpepacTIpeiesisieTCsl B MEHBIIME NOPhI M KaHAIBI, B Pe3yjibTaTe yBEIHYHBACTCH
cBOGOMHBIT OGBEM KPYITHBIX 110D, KOTOPHIE 1PH JOHACKIIICHWH 3aN0JIHAIOTCA BOJIOH, a MENK1E
MOpPbI HACTHHO JAMOMHSIOTCSH FIMHOMN. PeayasTar nepepacnpeaeieHis BOIbl HaTIALIHO BHACH
ua pucynke 2 (rpadmku cMEIaoTes BIIpaso).

Ha vexotopsix o6pasiiax Mel MPOBEIH CNEIHATBHBIE KOMIUIEKCHBIE HCCASI0BAHMA C
LHEIBIO ONPEeIeNeHNA CTENeHN BAUAHNS 1a00PATOPHBIX H3MEPEHHI CKUMACMOCTH M Karii-
JAPUMETPHI HA CTPYKTYPY NopoBoro npoctpascTsa. Mccnenosanms COCTOANN M3 TISATH ITANoB:

1. AMP uamepenun 100% pononackiieHHoro obpasia.

2. Onpenenenune KOIDOUIMEHTA CKUMAEMOCTH B TepMODAPHIECKHX YCIOBHAX HA yCTa-
noske YU K-M(1).

3. lonaceimenne obpasua, SIMP uamepenns 100% sonoHackinienHoro obpasia.

4, Kanuuispumerpudeckue nceneaosarms Ha YLD,

5. lonacsienue obpasia, AMP namepenns 100% somonaceiuiennoro obpasua.

PesynbraTsl MCcAenoBaH Wi MOKa3aHe! HA puc.3, rie BUIHO M3MEHEHHE CTPYKTYPHI 110-
POBOTO MPOCTPAHCTBA JI0 M MOc/e Bo3AeHCTBHIT Ha obpa3ell.

[1pu nposene

AMP kowrpoas npu saGopaToprom moaeauposannn meronos ITHII

Ha wectn oBpa3uax kepHa, BXOAAUIMX B COCTAB JABYX Mofeseil (M3 Tpex oOpasLos Kax-
na), 6uUTH NPOBEACHBI HCCACNOBAHNA B COOTBETCTBHH C TeMOil norosopa «Bnusiuue Je-
npeccu Ha obpazosanne TPEUMH (paspylieHue), cHxkenne aheKTHBHOTO NMOPOBOTO MPO-
CTPAHCTBA TOPHBLIX MOPOJ Ha ocHose nabopaTopHoro Moaeauposanua dunsTpaunn Byposoro
pacTeopa B kepH Ha npumepe rnactos AB, L (000 «J1 VKOWI-3ananuas Cubupbs), npume-
HUTEabHO K tacram TTK, ¢ mcnonszosanmnem SIMP penakcomerpan.

HMccaenosanmus seex wieet obpasios asyx MoeIei NpoBOAHIHCH 110 TAKOH mporpaMme:.

I AMP namepenns 100% pojoHaCkEHHLIX 0OPA3IIOB.

2. KanunnsipumeTpuyeckue uecieaosanus mecty odpasios Ha YII® (1o 6-8 armocdep)
C HETBIO NMOJYMEHHA KanMAIAPHLIX KPUBLIX H OCTATOMHON BOJLOHACKHILIIEHHOCTH.

- AMP u3mepenns 06pastos ¢ 0CTATOMHON BOLOHACHIEHHOCTHIO.
Jonaceienne obpasiios KepoCHHOM.

- AMP namepenus obpasiios ¢ 0CTaTOMHOI BOIOH W KEPOCHHOM.

6. DunvTpatus GypoBoro pacTBOpa B COCTABHYIO MO,

7. AMP w3amepenus obpa3uos nocie BO3NEHCTBHA OypoBoro pacTsopa.
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0.025

o002

1 0
Bpems NONGRESHON pENancauwn T2, me

0.1

Puc. 3. AMP uzmepenue obpaiua npu KOMRIEKCHOM uccaedosanuil

PesyanTaThl HCCIEIOBAHNIE MOKA3aHHI Ha pHC. 4-7.

Ha auarpaMmax BIIHO, YTO 10 3KCINEPUMEHTA Mo GHiIbTpalinn DYpoBOro pacTsopa uis
BCEX TPEX 06PA3IOB KaKI0H MOAEIH PacnpeleicHHE MOP 110 pajMepaM 0IMHAKOBO.

Ha pucyHkax BHAHO, 4TO nocae obpaboTkn 0bpa3loB pacTBOPOM Ha rpathukax pac-
peaeieHs Nop no pasMepam B obaacti or | 10 3-4 MKM NOABHICH ABHO BhIPAXKEHHbINH

S A —— -
e S WS T

§

3

CrrwocHTanmisi L (ofiubu) nop

o |
i 0,001 0.01 o1 1'“ 0 100

1
Fagmye nop, s

Puc. 4. Pacnpedeaenue nop no paamepam 100% - nacuuenue sodoi (do VIID)

172 «[lymu pearusauuu nedmecasoevzo u pydnozo nomenuuaia XMAQ - H0zpuis




Puc. 5. Pacnpedesenue nop no
paidepas, noaywensoe w3 AMP

3!
!l
ﬂ
|

uimepenui, nocie VIND (nop
FAHAMBLX OCIAMOMHON 8ol ) ! wse
; -0
LT —— A T T m——
| 0.008 = | il s
| L] R e s
i a " W - 00
Pasepc nop. s
P o e e O 1) [ B DOy v w1 AP e pae
P —-Eﬂﬂlmm—.mm_ 110, WTaarea
[T —
o
|
0818 {

Rt e AL T Y TR B

'R
a@mt oo ot 1 L] g e

&

e L T I Y ey
&
-

Puc. 6. Pacnpedeenue nop no

pazvepas dix ofipasuoe nepaci

oy i

flamuaduaman Hayeno-nNpax MUSCCKan KoNge e s 173



9,001 0,01 0.1 1 10 100 1000
Paawyc nop, Mo

Puc. 7. Pacnpedeienue nop no paimepam dis o6pazyoe emopoi wodeiu
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1 Bpems nonepeusoh penakcaumn T2, we

Puec. & AMP usnepenun ofipatua 81603-88 wa pasusix smanax ucciedoganun
{2-i ohpazew, uz I1-u modeau)
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MHHHMYM. MOXHO NpeanonoxuTs, yro MOPBEl W MOPOBBIE KAHANL! IAHHOIO pa3Mepa He 3a-
nojHeHs! oMM, B cOCTaB KOTOPOTO BXOMAT S/APa NPOTOHOB.

I'padmkn pacnpesenenmun Nnop no pasmepam Ui Kaxaoro obpasia Kaxaoi Monenn,
nocne obpaboTkn 06pasLoB pacTBOPOM, CMeCTHIHCS BIpaso ¥ pasourtucs. INpuuunoit storo
PACXOXICHHS , OUCBUILHO, ABTACTCH TO, 4TO 06PA3UL B COCTABE KOMOHKH HCIBITHIBATH pazHoe
Mo BpeMenH BoneiicTane obpabaTwiBaloliero pacTsopa.

Nokasana spexTunrocts ucnonsiopanms merona AMP L1 KadecTBEHHOIO H KO-
AMHECTHECHHOTO KOHTPOAA H3IMEHEHWSA CTPYKTYPhI NOPOBOTO NMPOCTPaHCTBa (1abopaTopHsie
MCCIEIOBAHMS CKHUMACMOCTH, KANMWLIAPHMETPHYCCKHE HCCAEIOBAHMS € HCTIONLIOBAHHEM
YALTPAUCHTPH(YIH, MOACTHPOBAHMKE TEXHOTEHHOTO BO3AEHCTBHA HA MOPOY f1acTa).

JIMTEPATYPA

I. PYKOBOACTBO 10 ONpeseNeHmnio KoANEKTOPCKHX CBOHCTH FropHbIX MOPO H HACKH LIAKOLLHX WX
QUIOHAON METONOM HMTTYILCHOTO SIEPHOMO MarHHTHOTD pezonanca (AMP): PO -39-4-1070-84. —
4.

2. [Mpumenenne merona AMP s xapakTepHCTHKH cocTana o pacnpenencHHs NIACTORBIY
thmomnon / M.C. [Ixahapon, I.E. Cuinraenckuit, C.®, Xaduon. — M.: Xumus, 2002. —439 ¢.

3. SlnepHO-MarHUTHBIC MCCNEAOBAHMA KEPHA M WIAAMA MO NPOAYKTHRHLIM [IACTAM
mectopoxaeruit TIT «Koranwimuedreraze 000 «JIYKOWJI-3anaanas Cubupes: orier o HUP
no aorosopy Ne 346.07.170/08C0407 or 28.01.2008 r. / 000 «Koransim HHUITHued =, OTBET. HCN.
B.A. Banunun. — Koranwim, 2008. — 202 ¢.

4. Rahul Dastidar. Integrating NMR With Other Petrophysical Parameters to Characterize a
Turbidite Reservoir, Norman.— Oklahoma, 2004.— 4.7.2. — p. 85.
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[MPOPWJIb TIPOHUIIAEMOCTH ITO KEPHY:
OCOBEHHOCTH M1 TOYHOCTD ONPEJAEJTEHUA

JLA. Kawokos, A.A. ZKHIKOB
(OAO «Cypryruedrerazs, TO «CyprytHUTTHHedTh»)

JlaBopaTopHbie HCCIEAOBAHUA KEPHA ABAAIOTCH OLHUM U3 BRKHEHLIHX Pa3Ienon npu
co3MaHMN NOCTOSHHO AciicTyionei reonoro-rexardeckoit motesu (ITAT'TM) — no Him npo-
BOJIMTCH HOPMHPOBAHHE PE3Y/ILTATOR NIPOMBICTOBO-TeO(HINYECKUX HCCIEI0BAHNI, NPSAMbIE
aabopatopHLie H3MEPEHHA MapaMeTPoOB (PHABTPALIMOHHBIX MPOUECCOB, H3YYaeTCs athhekTHB-
HOCTh PAZMHMHBIX METONOB BOAEHCTBHS L1 Pa3pabOTKH TEXHOMOrHI MOBbILICHHA HedTe-
otaayn naactos, OaHaKo nepsoovepeIHoi 3anaqeil oThopa KepHa ocTaéres HayueHHe uepes
BelIecTBeHH B cocTaB M neTpodiM3NYeCKHE CBONCTBA MOPO, MPOCTPAHCTBEHHOTO CTPOSHUA
HeTENMPOAYKTHBHEIX OTI0KEHHH, BLIsABICHHE X OCODEHHOCTEH, BIHAIOLIMX HA cO3naHmne
FeoNoTHYECKOH M THAPOIMHAMHYECKON MOJIEeH.

Onin 13 Hanbosee HOBBIX M BAKHBIX METOIOB M3YYEHHNA KEPHOBOTO MaTEPHANA — NpO-
thuasHas nponniaeMocTs. Meton usyueHus npochunsa NPpoHHIAEMOCTH HA KOJOHKE KepHa
CTaN HIHPOKD HCMOAB30BATHCH C HAYMATOM HOBOTO THICAYCIICTHA, Ceituyac oH MpeEncTaBIACT
coboit HEOTBEMIEMYIO YACTh KOMIUIEKCA NeTpo(hHINYECKHX HCCIIeIoBAHHH NOJTHOpasMep-
HOTO KepHa. HeoCnopuMeiM NpeuMyHiecTBOM JaHHOIO METOAA SIBJASETCH €ro AMCKPETHOCTD
wiara uaMepernit. B 3apucuMocTi OT nocTasneHHOI 3a0a9n, BpeMeHn 1 00BEMA KEPHOBOTO
MaTepUana — NPUMEHUM B 1aBOPATOPHBIX MCCHENOBAHUAX AT INCKPETHIALMH BIIOTH 10 |
mum, OHAKO ceayeT yIuThiBaTh, MTO MPH YMEHbIIEHWH Wara 10 | MM yBeanunBacTea obiee
BPEMA WCCASNOBAHWIA, UTO HE MOAXOMMUT JUIS TAKUX 3a1ad, Kak, HanpuMep, onepaTuBHbIH
dHLTH3 KEPHOBOTD MaTCPHANA JLTH Me0/TOTo-TEXHHYECKHX MEPOI’I[}HHTHﬁ Mo UCTIBITAHHWK) HE-
(PrenponyKTHBHEIX 06BEKTOR B CKBAKHHE,

HauBonee yHHBEPCATBHBIM, TEXHOIOTHYHBLIM W HAEKHBIM TIEPMEAMETPOM, HCTIOJB3Y-
EMbIM B COBPEMEHHBLIX KOMILIEKCAX NMeTpohUInYecKHX nccaeaopatmnil, saasercs Autoscan
(New England Research).

Janaun

| OLeHHTL CXOMMMOCTS PEe3yALTATOB NMOBTOPHOTO H3YHCHHA KOMOHKH KEPHA € NaHHBIMH
NEPBOHAYANBHOTO 3aMepa NPoMhUIN ITPOHUILIAEMOCTH TTPH CXOXKHMX YCIOBHSIX.

2. Haiirn nanGonee adppextusnblit war namepemit.

3. PaccMoTpeTh BOIMOXKHOCTE HIMEHEHMS 11ATa U3MEPEHHST B 3aBUCHUMOCTH OT BhIHOCA

KEPHA M3 HCCACAYEMOTO reonornieckoro ofmekTa (JUIf A0CTIKEHMS ONTHMANIBHOH cTaTHC-
THYECKOH BRIDOPKN).

Ouenka cxoaMoCTH pesyabTaTOR HeCae10BaNMil

Ofnekrom necnegosanus Guumm BLIOpaHsl 00pasikl NOJHOPA3MEPHOTO KEPHA U3 pa3HbIX

Crnazun Sananno-Cubupekoro nedrerazonocHoro Gacceitna. [Ipa o6pasia npeicrapneHbl
TEPPHTCHUBIMI OTIOKEHHAMM, ONWH — KapBOHATHBIM NTPOCIOEM.
176
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B nepsywo ouepeas nposomaunacs OLUCHKA CXOAMMOCTH Pe3yabTaToB HCCAC10BaHMA npy
MOBTOPHOM M3Y4EHHM KOJOHKH KepHa, [Lis OLIeHKH CXOaNMOCTH PE3YALTATOB HCCACNOBAHNA
Ha nepMeameTpe Autoscan NpoBoAWINCE Jamepsl NPodUIA NPOHHILAEMOCTH BAOIL OCH KepHA
¢ (hMKCHPOBAHHBIM WarOM AUCKPCTHIALNH, PABHLIM JABYM caHTHMeTpaM. /L8 Kaxaoro me-
CAeAyeMOro odpasua npoBoAWIock 5 3ame poB NpodyMAR NMPOHHUAECMOCTH.

Huxe npuseaers pesvasrars HMCPOB L8 TCPPUTECHHBIX (pHC. 1) M s KapBoHATHBIX
nopoa (puc.2).
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Pue. 3. Pesyasmamui onpedeienn npoiuyqaemocmi no miowadu ofpaya Kepra

OueHKY CXOIUMOCTH MOXHO ITPOBECTH FPaPUuecKHM M AHATHTHYECKHM criocobamMu.
Mpu asanuse rpahpuuecKumM criocodboM BHIHO, 4TO npohAM NPOHULAEMOCTH KAaAI0ro 3a-
Mepa NpUMEPHO NOBTOPSAKOT APYT ApYyTa, 3a HCKTIOUeHHeM 00pasia kapboHaTHOro Mpocios,
[ BhiABAeHB 3 30HbH KaBEPHO3HOCTH. Jna noaTeepaaeHHA 3TOro hakTa OBLIO NMPOBEACHO
CreUHATBHOE HCCIEI0BAHNE — CHEMKA MPOHHIIAEMOCTH MO MUIOIAIH NPEACTABICHHOTO 06~
pasua KepHa (puc.3). B pesyabrare Oblia MOATEEPAIEHA JIHTONOTHYECKas HEOIHOPOIHOCTD
KAK BA0/1B OCH KEPHA, TAK M NeprneHankysipro ei. Ha rpadmke niomanHoi npoHHIaeMocTH
NpeacTaRieHo PACHpeaeaeHHe 30H IIPOHHIIACMOCTH 110 Beeit nuiomanu odbpasua, IToT BHA
peeaenosanusa ocobeHHo pocTpeDoBaH B KApDOHATHHIX KOJIEKTOPAX, TAKXKE OH NMO3BOAAET
MPOBOANTE NeTPOPH3IHYECKNIl H THTONOTHYECKHH AHAIN3bE 110 30HAM TPEIIMHOBATOCTH,
KABEPHO3IHOCTH.

JonoaHuTe bHO NpoBeaeHbl 3aMepsl Mpods MPOHNULIAEMOCTH C IPYTHM THITIOM Hacal-
KW, KOTOPast HUBCAHMPYET BIHSHHE JHTOIOTHYECKHX 0COOEHHOCTEN Ha pe3ynbTaThl H3Mepe-
rus. Kak puanHo w3 samepos Ne 3.4.5, npodiiis HMeEeT XOpoUIYIO CXOMUMOCTh, 0e3 BHIHMBIX
PACXOXKICHHI.

Ha npuseneHHbIX Bbillie rpadhMKax BUAHO, YTO MNPH MPOBEAEHHUN OLEHKH NMOrPeIIHOCTH
MYTEM pazieieHna NoJyYeHHBIX JaHHBIX Ha OTPE3KH OIMHAKOBOI WiHHbL (5-10 M), Hekmoyan
TPEIIMHB M Pa3phiBbl CIVIOWIHOCTH KEPHA, PACKOXIEHHE PE3V/ILTATOB [UIA KaXI0Io BEUIE/ICH-
HOro yuacTka konednercs or | a0 12%, cpenHee obilee pacxoxieHHe 3aMepOB COCTaBmAeT
7-8% — wis KoiekTopos ¢ npounuaemoctsio ot 0.3 no 10 M/ (Tabn.1).

Tatiuua |
o™ 1 mm 5 MM %

5-10 0.18636 0.212 12.09434
10-15 0.1492 0.171 12.74854
15-20 0,2352 0.2404 2.163062
20-25 0.2239 0.231 3.073593
25-30 0.3135 0.3334 5.968806
30-35 0.2715 0.2761 1.666063
35-40 0.2661 0.2914 8.682224
40-45 0.2368 0.2582 8.288149
45-30 0.2599 0.2722 4.518736
L 55-60 0.3386 0.345 1.855072
60-63 0.2204 0.2488 11.41479
| 6570 0,3265 0.3393 3.772473
o __70-75 o ().3087 0.3248 4956897
L T5-80 00,3042 0.3492 12,8866
. B0-85 0.381 0).3833 (0.600052
| == N9 0.3734 0.4281 12.77739
| 90-95 o 0.3224 0.3593 10.26997
Cpeariec = 0.2775 0.2084 7.004021
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[das ropHBIX NOPOA € MPOHHLAEMOCTHIO ot 10 Ml u Bbile obwee pacxoxaeHue B
PEIYABTATAX UIMEPCHHH YBeAHYMBaeTes 10 4-30%. Ecan NPOBECTH AHANHI CXOUAMMOCTH
PEIVALTATOR 18 KapOOHaTHOIO Npocios, NOJAYHEHHBIX TPH MOMOLIH HACAIKH ¢ 6OJbILON
MIOUIANBIO KOHTAKTA, TO ITO 3HAYEHHE CHMAXAeTCH 10 10-20%. Haubonsiwas norpew-
HOCTB CBA3AHA C IMTONOTHYECKHMH OCOBEHHOCTAMM HceaenyeMbix obpailos (KaBepHoi-

HOCTE, TPELIMHOBATOCTD, NEPECIAMBAHNE TOPHBIX NOPO) W BbIOOPOM THIA HACAIKH /LN
HIMCPEHHH.

Onpeneenme onTumaibioro mwara wimepenns NpoduILHON NPOHHIAEMOCTH

Yeranoska Autoscan nossonser BBIOMPATHL NPOM3BOILHBLIN War anckpetniaunn, Lis
ppeKTHBHOTO HCTIOAL3IOBAHMSA OBOPYIOBAHKA M LTS koppeasittnm ¢ F'MC Heobxoaumo npa-
BAILHO BEIGHPATL Wwar maMepeHuit. [Lis 510ro npoBoaniack cheMka NpoduabLHOR NpoHMLIA-
CMOCTH BI0JL OCH KEPHA C IWATrOM AMCKpeTHIAUNK, pasHbiM 1, 5, 10, 20 1 50 mm.

Huxe npeactasienst rpadmku CXOAMMOCTH PE3yaLTATOR LIS Pa3HBIX WATOB AHCKPETH-
JALHH HCCNCA0BAHKI TEPPHICHHBIX MOPOIL.

Kak suano Ha rpadmkax (puc. 4 u 5), TOUKH € OAMHAKOBLIMH KOOPIHHATAMH NPAKTHHEC-
KH NOJTHOCTBIO COBMAIAIOT, 3TO CBHACTEILCTBYET O XOPOLIEH KOPPEAALIMM VT PA3HBIX LLIATOB.

Hitke npeacranneHsl rpadmxu CXOAMMOCTH PeIVIBTATOR LTS Pa3HbIX LIATOB AHCKPETH-
Jaumnn uechenosanmii kapboHaTHeix nopoa (puc. 6-7).

Ha npeacrapieHHBIX pHCYHKAX BIIHO, YTO NPOGIIL NPOHHLAEMOCTH MOBTOPACTCH LA
BCEX THIOR OPO K € TI0OBIM Wwarom aHckpetn3aumnn. 1o pesyastatam npoBeieHHBIX 3aMepon
MOKHO CACNaTh BLIBOL O XOPOLWEH CXOAMMOCTH METOAa NMPH NOBTOPHBIX 3aMepax npoduis
MPOHHLAEMOCTH.
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Puc. 7. fpoghure nponuuaesocmu ¢ wazom 10 smm uw 20 sm das Kaphonamusix nopod

CrarneTwieckuii anasims n onpeieieHne 10CTaTounoro oiséma subopku

anusie, noayueHHbIC MPH ChEMKE NPOGHILHON NPOHULACMOCTH € PALTHYHBIM IATOM
JAMCKPETH3AUMH, DbUIH HCTIONBL3OBAHKL LIS nocTpoeHns ructorpams. [posepka amnupuiec-
KHX pacnipeie/icHHA Ha HOPMATBHOCT MPOBOAMAACE B CTAHAAPTHOM NAKCTE CTATHCTHYECKOTD
aHAIH3A.

BI! IVAIIbHAA OLCHKA «HOPpMAlbL-
HOCTH» pacnpeae/eHuit 3HaueHHi npo- ! .o P
(UABHONH NMPOHMUACMOCTH NPHUBEICHA 3 i
no ruracty OC, | 0aHOIo W3 MECTOPOXK-
nenmi 3anamnon Cubupn. -

Ha rucrorpamme (puc.8) npea-
CTARICHA MEHEPATBHAA COBOKYITHOCTE E ol i

i

N8 Wara AMCKpeTHlaumK, pasHoro |
MM (TEPPHUICHHBIC NOPOALI), KOTOpas
NOKAIBIBACT YACTOTY MOMAIAHNA HIME-
PECHHBIX TOYEK B PANIHYHBIC BCINYM- -
Hbl npoHHuaemocti. Ha rucrorpasmse
MOKHO BhUIC/IHTS JIBa PacripeienecHms,
GIMIKHY K HOPMATBHOMY.

Mo amarpaMmasm HOPMAIbHO- ] v
ro pacnpeneacHns (amarpamms Q-Q, - - “’1 o -
puc. 10) MOKHO BHIVAITBHO ONPeacinTh, PV

[~

NOCTATOMHO JIH OJIHIKO JA0aHHOC pac- Puc. 8. N mocpasmaa pacrpecetenn das waza [ aw
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npeseneHne K «HopMaisHoMy», Kax-
Joe HabAoIaeMOe 3HAYEHHE CPaBHH-
BAETCH CO 3HAYEHHMEM, OXKMIAEMBIM
MpH HOPMAALHOM pacnpeleieHHH.
[p# VCAOBHH TOYHOTO BLITIONHEHUS
HOPMAJILHOTO pacrnpeieeHUs Bee
TOYKH AeXKaT Ha npsaMoii. MatemaTtn-
Yeckoe 0XKHIaHHE UMEeT OTKJIOHEHNS
TONLKO B 001aCTH MUHHMAILHBIX H
MAKCHMATBHBIX 3HaUeHHI 1orapudima
MPOHHLIAEMOCTH.
B npouecceé HAKOMNIEHHA HH-
azte o .- o - o (hopmaunmu ocTaéTes OTKPLITHIM BOTI-
Hﬂm-h__ﬂlll poc: [Mocne KaKOoro KOJIH4YeCcTBa H3-
MepeHHi npoduas NpoHHLAEMOCTH

Puc.9. Hopmaavisiit Q-Q zpaghux npohuasioli npoRuyaemocmu. ¢ pa3HeIM 1LIATOM, 3HAYEHHS CPEIHHX
dis ofiel cosoKyIHOCTI WaMepenti vepes | am

i ol , BOPORTHOCTIISH P et (emasmians Lnm Lghprd _ Ot BpONTHOCTHIO FE e (aimhmani) grw LgHped
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Puc. 10, lucmoepasmm pacnpedesenui u nopmaisoi Q-0 epadux npogitsroii nponunaesocmu dis

HUIKOHPOHUUAENBX [ GHICOKONPOHINAEM X HOpPoD
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4.0

Puc. 1 1. Nucmozpamma pacnpedesenun dan
wasgrea 10 mm

Bt MUDIORTHGE Tl P it (s voims] L | g pert

i

i

TrEmgsemes MRS =L

[

no BLIGOPKAM CTAHOBATCH YCTONYMBBIMK W
KaK BIMACT JIHTONOIHYECKAs HeoaHOpo-
HOCTHL Ha cTabuansaumio napamerpos? s
PCIICHHS 3TON0 BONPOCa DEUIH NOCTpOeHbI
rHETOrpaMMsl NPodILHON NPOHHIAEMOCTH
C IHATOM ChCMKH, OTIHYHLIM OT | MM, H npo-
BCACH CPABHMTE/ILHBIH AHATNS NOAYHEHHBIX
Pe3vILTATOR.

Huxe npuseacHa rucrorpamMma wis
wiara 8 10 mum (puc.11), riae MoXHO BLLISANTS
AiBa pacrnpeaeacHua, DM IKHX K HOPMAILHO-
MY, KOTOpLIC XapakTepH3VIOT NOPOIsI, Cila-
raUIMe HoCaeayeMbii HHTepBan (puc.12).

Cpasumpas ructorpaMmel ais pas-
JHYHBIX MACIITabOB AMCKpeTHIaUMHK (wwar |
MM M ar 10 M), Ha reCTOrpaMMe ¢ Wwarom
Hamepernna 10 My coxpansiercs pacnpene-
NieHHe, DIN3IKOoEe K HOPMATLHOMY AaXe 1pH

)

am
Lagkpr

Puc. 12, Tucmocpasss pacnpedetenui u wopaaisssii (-Q cpaghun npoghuwisnoi nponunaenocmu din
HUIKONPOREUACMBIY [ SWCOKOAPONRLGENBIT Ropod
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cCTBE NOAYICHHBIX TOMEK. Takxe, Onupasch Ha KOppeasiunio
mexkay marom B 10 s 1 20 MM, MOXHO CHHTATS JUISI HHTEPBATIOR ko He menee 10 MCTPOB. .
onTiMatLHbl war mrekpeauraits — 20 my. TIpu jUTHHE HHTEPBANOB MEHEE 10 MeTpOB eCTh
CMBIC/ YMENBUIATE [IAr H3MEPEHHH JUISE COXpaHeH s JIOCTATOYHOMH CTATHCTHIECKON BHIDOPKH.

Yrobel GoMee TOUHO OLEHWTH, NOCAC KaKoro KOJHIecTRa uaMepenuit nabmoaaercs
crafuan3aimd CTaTHCTHICCKHX XapaKTepHCTHK obhekTa MCCAeNOBAHNA, HEoBXOTHMO He-

NOAL3I0BATH KPUTEPHH COrIacHH.

foNBUIOM paziHiHH B KOJIWY

Buisoast

CpaBHHTENBHEI AaHANTH3 NPOQUABHOA NPOHNIIAEMOCTH, MOJAYYEHHON UTH pAIIHYHOrD
ara AMCKPETHIALMH, MOKAIAN CYNICCTRBOBAHHE BLICOKOH CTENEHH KOPPE/SIHH MEXTY ITH-
mu npocpistsivi. Ha npeacrapieHHBIX PUCYHKAX BHIHO, YTO npogHAH NPOHHULIIAEMOCTH JUIH
KaXJI0TO THTIA HCCICAOBAHHBIX MOPOA TIPH NOBTOPHLIX HIMEPEHUAX MMEIOT TECHYIO CBA3b. [To
pesyaLTATAM NPOBECHHBIX 3AMEPOB MOXHO CIEJIATH BBIBOA O XOPOUIEH CXOAWMOCTH METO/A.

B pesvanrare nposeneHHo paboThl NOAYUCHB! IaHHbIC, AHAIH3 KOTOPLIX MOKA3bIBALT,
YTO ONTHMATEHENH AT AMCKPETH3ALINM [UIA HHTepBanos jumHoi 10 meTpos 1 Gonee pasen 20
MM. B 9ToM caiydae COBOKYIHOCTL MONYYEHHBIX JAHHBLIX O nMpoduie NPOHHIAEMOCTH MOXKHO
CYMTATL AOCTATOMHON JUTSL XaPaKTEPUCTHKM BCEX JIMTOTHIIOB, Claralimx 00beKT Heceno-
panms. O6BEM BeIBopkH OyaeT BapsiupoBathes B npenenax 400 — 500 nabmonaeMsbIx 3HaYe-
wmit, Npu wmne watepeaios MeHee |0 METPOB eCTh CMBIC YMEHBUIATD LIAT H3MEPEHHH L1
COXpaHeHHUs 1ocTaTouHON crarncTudeckoil Bsibopkn (300 — 500 nabmonaemsbix 3HAMEHW).
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HUCITOJIb30BAHME PE3YJIbTATOB UHTEPITPETALIUA
METO/IA BCII-HBCII I[TPU ITPOEKTUPOBAHUN
PA3BPABOTKH MAJTIOPASMEPHBIX 3ATEXEN
VIJIEBOJIOPOJIOB

B.M.Anekcanupos, J1.11. Bopucosa, H.A.Tnyxos,
M.X. Habuynun (OAO «Tanaem»)

B CHOKMBIIMXCH PBIHOMHBIX H TPOHIBOACTBEHHBIX YCIIOBHAX, KOr1d 3a10XKeHHE
KAXJIOH CKBAKHHBI HA CIABOHIYMEHHBIX MATOPAIMEPHBIX JANekKaX YIAEBOAOPOAOE BACHET
32 CODOH OTPOMHBIC PHCKH JUIA HEAPONOALIOBATENN. Bee Bonce AKTYANbHBIM CTAHOBHTCSH
NOAYHEHHE MAKCHMAIBLHO NPaABUALHOTO NPEACTABACHHA O FEOSOIHYCCKOM CTPOEHHH
nepcnekTusHoro yyactka. Ceficmopassenka 2D orsevaeT ToAbKO OBIMM 3aaaqam npo-
MBICIOBOH TEOJNOTHM W MTOMOTACT CO3NAHMIO JHIIL NPUBAMKEHHOTO NpeacTaBAeHNS 06
niyuaeMom crpykrype. Ha pesvastarthi 2D-ceiicMOnpoUAMPOBAHNS BIHAET MHOXCCTBO
(haKTOPOB, KOTOPLIE 3A4ACTYIO CAOKHO MPABHIILHO YIECTh M B IANbLHeH eM HHTEPNpETH-
POBATH 10 HAM NMEPBHUHLIC FCONOTO-NPOMBIC/IOBBIE M TEOJIOTO-TeothHInIECKHE MATEPH-
anvl. B moBom cnyvae B xavecrse caenyioniero HHCTPYMEHTA HCCNEN0BATENS HEAP NPH
HMEIOIERCH HA MECTOPOXKACHHH NPOOYPEHHON CKBAXMHE GYACT METON MPOLOABHOTO ¥
HENPOAOIBHOTO BEPTHKANBHOTO celicMuieckoro npoduauposanng. Meroa BCI-HBCI
MPHUMEHHETCH MIABHEIM 00PAIOM CO CACAYIOMMMH LEAAMH — YTOMHEHHE CTPYKTYPHOTO
MJIAHA B KPACBBIX MACTAX 3AICKCH, ICTANHIALMA KOHTYPA He(DTEra30HOCHOCTH B Npeaciax
HCCAeAYEMOH 30HL M OLIEHKA KaueCTRA MOPO/-KOMNEKTOPOB (B T.4. CTENCHH MIOTHOCTH
MOPOI) HA HHTEPECYIOMIHX TIYEHMHAX,

Ha npumepe bapcykosckoro Mmectopoxkienns pacemotpus ahhekTHBHOCTS npHMe-
Henus metona BCIT w HBCTI s yrounenus ocobeHHOCTEN re0N0rHueckoro cTpoeHns
OCHOBHOW 3anexu naacta T . Jlannoe MecTopoXaCHHE PACNONOKEHO HA TEPPHTOPHM
[Monomapesckoro paitona OpenbGyprekoit obnacT, Ha nesobepexse p. boaswan Ku-
Henab, mexay peukamn Maprasa u Cyeara, na ceseprom cknore Manoro Ceipra. B texro-
HHYECKOM OTHOWCHHH BapcykKoBCKas CTPYKTYPA BXOAHT B CHCTEMY YETKO BHIPAKEHHLIX
NOAHATHIT BOALIIEKMHEABCKOrO BaAA, KOTOPHIA ABAACTCH KPYNHBIM TCKTOHHMCCK UM
IEMEHTOM BTOPOTO NMOPHAKA, MPOCTHPAIOUIHMCSH C CEBEPO-3anala Ha BOCTOK — 10T0-
BocTokK (puc. 1).

Caeayer ormeruts, 410 bapcykosckoe mectopoxaenue 6uuto oTkpsito 8 1979 roay,
OMHAKO BBEEHO B NMPOMBILAECHHYIO akcayaTauno amwes 8 2000 roay. B onpeaencHuof
MEPE ITO CBA3AHO C MATOH NMPHOPHTETHOCTHIO JAHHOTO YHACTKA HEAp No cpasienmio ¢ bonee
KPYITHBLIMH MECTOPORACHHAMK RanHoro HedrerazonocHoro paitona. C apyroil croposst, u3
obuwero yncna npobypeHHbIX CKBAXKH, B nepwoa ¢ 1978 no 1981 rr.. Toasko TPH NONATH B
KOHTYP HETEHOCHOCTH, YeneuHocTs coctasiaa scero S0%. Takum ofpasom, ewé Ha pas-
BCAOMHOM 3Tane O CACAAH BHIBOA O CTPYKTYPHOR audibepeHiHaimm 1aHHoro THUEHIN -
OHHOTO YHACTKA, YeAoXHuioueh appexTHBnyIO lopasseaky 1 tansHenyio IKCMAYATALLHIO
MECTOPOXIICHHH.

Ha repputopun naydaemoro pailona Guian NposeacHi PErHOHANBHBIC W ACTAIbHBIC
paboThl, HANPABACHHLIC HA BLIABACHNC TOKATBHLIX CTPYKTYP M NOArOTOBKY fuiomaaei K
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=, e CTPYNTYPL, BMAWICHMLE CCRCMOpatBCaNOi, m L |||:nr6lmm MATENCHN-
e CTPYRTYPLM Gypeniies L mn:'mm [T a
(::} CTPYKTYPbL BOINOTORICHRME coflemopaiseakoi H  seewmas nprGOPTORAR ROTACKOID BOIPACTA

— =

i Myxanono-Epoxosceoro sporaba - METY
—t

_ ) CIpYRTYPs, Haxoauumiecs  Gypenn

Puc. 1. O63opwas kapma paiiona padom ( Bapevkosckoe Mecmopowoene gwoeieno Kpachss Ueemom)

HONCKoBO-pazseaouHoMy DypeHmio. B 1971 r. Ha PatunHCKON nuomanm mo oTpaxaionmm
ropusortas (OT) «Kae, «Vo 1 «/l» MeTon0M OTpakenusix osH (MOB) GbUIO YCTAHOBICHO
"‘F‘"'”'““LF”“L NOTPYKEHHC 3THX TOPUIOHTOR B IOTO-3ANATHOM M I0KHOM HANPaBICHMAX.

Ha done s1oro norpyxenns seumenenst Earunckoe, HybBosckoe, Hosononsuekoe, Hypek-
ckoe, bapcykosckoe, MokuHEKoe M HeBekoe MOAHATHSL bapcykosckoe noaHsTHe ObLIO
OTKAPTHPOBAHO T01bKO 110 OF «¥» (GoBpuKoBCKHil FOPH3IOHT). OHO BBLIO PEKOMEHIOBAHO
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JUTA TIPOBEACHMA ACTANMIAUMOHHBIX cecMUYecKuX paboT, KOTOphIe nposena Haposckas
c/n 1-2/72, yrounus ero auneiinbie pasmepnt (2,0x3,0 km) u ammmryay 25-30 M. B peayis-
Tare BLIMONHEHHBIX PaboT BHLISBACHO HECOBNAACHHE CTPYKTYPHBIX IIAHOB MOAHATHE No
OF «¥» (kposas GoGpukosckoro ropusorrra) u «F'xs (Kposns FHAPOXUMHYECKOI CBHTHI). B
1976 r. HosoGoroposckan c/n 5-6/76 npu MPOBEACHHH CECMOPAIBEIOMHBIX PABOT Havana
BHEAPATEL MeTO 0D rayOuHHOi Touku (MOTT). B pesynnrarte nposeieHHbx paboT noc-
TPOCHBI CTPYKTYPHBIE KapThl Macturada 1:50 000 no OT «Vs 1 «/L» (kpomis GobGpukoBckoro
TOpH3oHTa ¥ DaBAMHCKHX OTAOXREHMIT, cooTseTcTBeHHO). OcHoBHoe BHUWMaHNe Gu10 yaene-
HO YTOUHEHMIO W AETATHIALHK paHCe BLISBICHHBIX noausTiit. B npenenax bapcykosckoro
noanaTHs G0 oTpaboTaHo YeThipe ceillcMHIECKNX npoduas. Mo pesyasraram atux pabor
AAHHOC TIOAHATHE YBEPEHHO BLLCAI0CK 10 O «¥e 1 o[l ». Pasmepsi cro B KOHTYPE HIOrMNCH
«— 1760 m» (oTpaxenme « Ve ) cocrasmmm 5,2%2,0 kM c ammuinTyoit 1S M, an KOHTYPE HIOTHICH
«—2625 m» (OTpakeHne «ll,») — 5,0x2,4 xm ¢ amrunryaoi 25 m. To stuwm ropusontam bap-
CYKOBCKOE MOAHATHE BbLIO MOATOTOBICHO W PEKOMEHIOBAHO K TyGOKOMY Oypenuio na bas-
JMHCKHE OTIOXEHHA.

B 1977 r. ananoruamsie pabors Ha ganHoil TeppuTOpHK npofonxuia bepesonckas ¢/n
5-6/77. B npeaenax BapcykoBCKOro NOAHATHA JOMONHHTETEHO NPOBEAH TP CEHCMUYCCKMX
npothuns. Yrounmnocs crpoenne noaustua no OF «Vs. Fro pasMepsl No H3orunce «—| 740
M cocranuam 4,0x5,0 km, no n3orunce «—1720 m» 0HO pazaeIHIOCh Ha TPH KyTosa co cpe-
HuMu pasmepamu 1,2x1,0 kv 1 amnamrynoi 10-15 m. [To uzorunce «—2400 ss (oTpaxkenue
«[1 ») pasmepsl NOAHATHS OKAIATHCE pasHbiMu 2,6x0,7 kM ¢ ammumTyaoit 10 M, a no w3orunce
«=2600 m» (oTpaxenue «Jl ») — 2,9x1,0 kv ¢ amrauTyIOR 25 M. DTN MATEPHAN b NTO3BOITHITH
YTOMHHTL MECTOTIONOKE HHE MONUCKOBLIX CKBAMKMH.

B cronoBoit wacTi crpykrypsl Gs1an 3a6ypenst ckpaxumst 314 (23.07.1978 r.). 315
(31.07.1978 r.) 1 316 (11.09.1979 r.). B ckpaxune 314 B IKCILIYATALHOHHON KONOHHE W3 HH-
Tepsana 2200 = 2206 m (naact I1,) Guutn nosysent: MPUTOK HedTH ¢ Boaoi neburom 12,9 1
17.1 s*/eyr s UTTY 900-600 m, a u3 urrepsana 1986-1990 m (nacr T,) = npurok nedrm nedm-
Tom 20.5 m'/cyr 8 UTTY 1800-1100 M. B cxsamume 315 npu ucnsiraHnm s IKCTUIYATALHOHHOMN
KojoHHe wHTepsata 2605-2613 m (naact 1) nonysen npurox Gessonnoii Hedri aeburom
96 m*feyT (d_ =10 mm). Okasanocs, 4o cksaxuna 316 Gwna 3anoxeHa B HEBAATONPHATHEIX
FEOMOMHYECKHX YCIOBHAX W THKBMINpoBana Be3 criycka sxkcruryaralMoHHoi kononns. Che-
nyer o0OpaTMTh BHHMAHKE HA TO, YTO NPH NPOBEACHWH HCIBITAHMIA rIacTa T, B cksaxune 315,
HAXOASUICACH HA OMHOM NOJAHATHH CO CKBAXHHON 314, BbUIH MOAYHEHB TOALKO MIPHTOKH
NAACTOBOW BOJILI M3 WHTepBana — 1767,6+1787.6 m oGnemom 43,2 m? /eyt u 40 M'/cyr u3 HH-
reppana — 1772,6+1777,6 m. Orcyrcrame npuToKa HEDTH NPOMBICAOBBIE FEONIOMH CBAILIBATH
C JAKOJIOHHBIMH NEPCTOKAMM M, NO-BHIAMMOMY, YXYAIICHHBIMH KOIIEKTOPCKHUMH CBORCTBAMMN
naacta T, b paitone cksaxknnsl 315, D10 HAULIO OTPAKCHHE B MATEPHANAX MOACYETA 3ANACOB
2005 r. (puc.2). Caeayer OTMETHTh, HTO MEPBOHAYLILHO NMPH MCNBITAHWK CKBaXMHBL 314 na
uHTepsana — 1777,9+1784,9 m rakxe Goi1 noayueH NpHTOK nuiactosoit soast 5,76 m*/cyr.

B 1980 r. 6uiamn npoGypenst cksaxuns 310 u 317. Cxsaxuna 310, npobypennas s
CBOAC CAMOCTOATEARHONO DEILIMAHHOTO NOAHATHA W HE NOATBEPAMBILAN Cr'O CYUIECTRO-
BAHWE, THKBHIMPOBAHA Be3 Cnycka aKCyaTaunonHoi koaouus. Cksaxuna 317, npo-
DypenHan Ha 3anaanom Kynoae bapcykoBekoit CTPYKTYPBI, MOATBEPAKIA HANHYHE JANEKH
HedT B oTAOKeH X (hameHckoro spyca (n3 uurepsana 2210-2228 M noayuen npurox
Hediti 49,3 m/eyT 1 soaw 13,6 m*/cyr B HTTY 430-10 M). OnnospeMeHHO ¢ pasBesoHiv
Gypenmnem Henckan ¢/n 3-4/80 nposoaunsa ceficmopassegounsie paboru mMetomom OIT.
buian cocrasnennl cTpyKTYpHie Kaprtit Maciwtaba 1:50 000 no orpaxawoumm ropuionTam
«¥o, all » 1 -,[E:u. buino yrouneno crpoenne Earmuckoro, Jlybosckoro, MokuHcKoro i
bapcykosckoro mectopokacHuit HedTh, BHIABICHO M MOATOTOBAEHO K rAy6oKoMY Gype-
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HHIO no ropu3onTy «Y» Kanennaprnoe noansarue. Bapcykosckoe MOAHATHE, KOHTPOJIH-
PYlolIce OAHOHMMEHHOC MECTOPOXKACHHE, PEIKO YMEHBILIHIOCH B pasMepax: no M3orunce
«=1740 m» (oTpaxenne «¥») noaustie umeer passepst 1,2x0,5 kv ¢ AMILTHTY0# 5 M,
no u3orunce «—2420 m» (oTpaxenne ol ») = 1,0x0,6 km ¢ ammanryaoft 5 M, no u3orun-
ce «—2600 m» (orpaxenne «[1,») — 2x1,2 km ¢ amnanTynoi 10 m. s OKOHTYPHBAHMHS
Janexn HehTH B NATMIACKMX OTAOKeHHAX Bhiia npobypena B 1981 r. cksakuna 3228 1.5
KM Cebepo-BocTotHee ckpaxuuel 315, Ckpaxuna 322 nonana B 301y HETIPOHHLLAEMBIX
nopoa no naacrty [, u Ge1a AHKBHAKPOBAHA 1O FEOTOTHYCCKHM NPHYHHAM, 10Ka3aB Ha-
HYHE IKpana, KOHTPOAHPYIOUIETO 3aickb HedTH © cesepa. Takum obpasom, cKBaxHHa
322 noareepanna OTCYTCTBHE 3aneku He)TH B CAMOCTORTEALHOI CTPYKTYPE CeBepHEee
bapcykosckoro noguaTus,

OBumit obvem Bypenus cocrasmn 17123 m. C oTOOPOM KepHa npoitneHo T84 M, BHOC
Kepha coctasun 293.35 m (37.4 %). B pesyabtare nposeieHHbIX pabot Ha bapcykoBeckom mec-
TOPOXICHUM DLUIO BRISIRICHO CeMb 3anexeil HedyTh: 1Be — B ruracTe T, rypueiickoro spyca,
ase — 8 naacte J1 o (PaMenckoro Apyca, oana — B niacre J_ KsiHoBCKOTO ropuzonTa, onHa — B
nuacre /I, wonna — s nnacre J1, nammiickoro ropusonTa.

Hderansuntit ananma nmeoueiics FEONOTO-NPOMBICIOBON M reosoro-reofmianaeckoit
HHbOPMallHK NOKa3an, wTo B palone CKBAXUHL 315 reoIorHYecKkie 3anacel HedTH,
oueHeHnbIe no kateropum C,, sBasioTcs HeaokalanHbiMu, Belo Buickasato npeanomo-
KCHUC, HTO KaXaan 3 CKBAKUH 314 1 315 KOHTPOAHPYET CAMOCTOSTENBHBIC 3AIEKH He-
(hrH, Mexiy KoTopsIMH CYIUCCTBYET CTPYKTYPHBIHA nporub. C ueasio nomcka nociaeinero
B 2009 r. cnauana s cksaxune 315, a 3atem 1 B ckpaxune 314 G BLIMOJHEH KOMILIEKC
pabor metogom BCTI-HBCI, panuansho HanpasaeH bl BIOIE OCEBOM J1HHMH CTPYKTY-
poi. [L1st BO3OYAKAEHHA CEHCMHYECKHX BOAH HCNOMbIOBATHCD BHOpPaLMOHHBIE YCTAHOBKH
HEMI-50 (Fu=8 I'u, Fk=150 lNu, mamuma ceuna — 14 c, kouyc = 0,3 ¢). OnTumansHble
YCNOBUS BO3DYAKACHUS NOAGUPATHCH ONBITHBIM MTYTEM H 110 BOIMOXKHOCTH COXPaHANHCH
NOCTOAHHBIMH HA NMPOTHAXKEHHUA OTPADOTKM BCEH CKBAXKHHBI, Koutpons 3a yerosusamu
BOIDYAICHUA OCYIECTBISICH NOBEPXHOCTHRIMK ripuBGopamu (TTKIT). PACTIONOKCHHBIMM
Ha paccrosumax I, 2, 3 u 5 M or ncrounnka so3byxuennn. B kavecTse HaleMHO peruc-
TPUPYIOUIER annaparypsl NPUMEHANCH KOMITLIOTEPHIHPOBAH HBIH nporpaMMHoO-TEXHO-
Aorniecknit komnaeke ¢ IO «g2views. Perncrpauus ynpyriux xoaebauuil NpoBOANNACH
UH(PPOBLIM HETHIPEXTOYECHHBIM TPEXKOMNOHEHTHBIM 30H10M CK6-823 (paspaborunk —
000 «THI-T'pynne). lLnwna sanuck npu peructpaunmn koneGanuii Guina pasna 4 ¢, war
NWCKPETH3AINM CEHCMHYCCKHMX CHIHANIOB — | McC.

B peayanrare 06paboTkn M MHTEPNPETALHN NONYICHHBIX MATEPHAIOB B pailone
ckn.314 no naacry T, OGuina 3akapTHpoBana BepiinHa (IaMBIKAIOLIAA cTpaToH3lorunca
— 1780 M), a B paitone cxs. 315 npUNOAHATHIA yyacToK CTPYKTYPBI CMEILACTCH OXHEE
(puc. 3).

Ha ocnosanmn noaysennsix pesyvastatos s 2010 r. soctounee ckn. 314 na paccro-
farnn 600 M 6uina npobypena ckn. 5, BCKPLIBILAA KPOBIIO TYPHEHCKOTO NAaCTa HA 2.0,
= 1775.6 m. Mpu nepdopaunn 8 untepsane 2043-2047,5 m (=1775,2+1779,7 M) 13 cKB.5
Gouina nonyuena naacrosas sosta ¢ npusnakamu Hedru, Ckp. S 10Kazana cyulecTsoBanme
CTpYKTYpHOro nporuba mexuy cks. 314 u 315. Mo peayasraram Gyperns cxkpa. s PACKOX -
nenue no runcomerpun ¢ marepuanamu BCIT-HBCII cocrasmao 7 m, 1.¢. meTon BCI1-
HBCITI na nanermnx nukeTax gaer CymecTBEHHYIO MOrPEUTHOCTL B ONpeAeaeHH K rayouu
JNCTAaHMA HIVHACMbIX OTAOXKEHMI.

Mporpammoit gansHeiunx paGoT NPeayCMOTPEHO AKTHBHOE H3YYEHHE W PAIBCIKA
€ HCMOABLIOBANHEM METOAHK NMPOAGALHOIO W HEMPOAOIBHOIO BEPTHKAABHOTO CEHCMM-
HECKOro MpodHAHPOBAHNA B KauecTse 0OA3ATEABHBIX LA BCEX NPOCKTHBIX CKBAXHH
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Puc. 3 .Cmpyxmypras xapma no Kpoeje npodykmusnoeo naacma T, (no mamepuaian memoda BCIT- HBCIT 2009 - 2010 2e.)
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Puc. 4. Cxema darwneimux ucciedosameivckux pabom smemodos BCIT- HBCI na nepuod 2011-2012 22,

(Hapsay ¢ oTOOpPOM KepHa B IPOAYKTHBHBIX ropu3onTax). Ha puc.4 npeactaniena cxema
AaTBHEHIKUX paboT Ha MECTOPOXICHHMN M0 CREUHANLHON NporpaMMe, BKIIOYAIOWAN B
ceOs nposeacuune BCIT-HBCII no paauansHoil MeToaMKe Ha 3aKaHYHBAEMOT bypeHnem
CKB. 8, H YTOUHEHHE CTPYKTYPBI B paitone cke.317 nepea npuHsTHEM PELICHHSA O 3a10-

HKEHHH CKB, 2.
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HEO/JIHOPOJIHOCTb BTOPUYHON 10JIOMUTHU3ALINN
B 30HE BHK M EE BJIUSIHUE HA ITYCTOTHOE
IMPOCTPAHCTBO (DKCIIPECC - AHAJIU3
KAPBOHATHBIX OTJIOXKEHHUN OKCKOT'O
HAJITOPU30HTA MECTOPOXKIEHUY OPEHBYPTA)

E.J.axyn, H.H. Top6aus (000 «THHLL»)

KapBoratHsie KOMIEKTOPL! 110 CBOHM (PH3IMKO-EMKOCTHBIM NapaMeTpaMm o4YeHb Heol-
HOPOAHBIE W CAOXHO npeackazyeMbie. HeManosaxHyio pojib MTPAIOT NOCTCEAMMEHTALIHOH -
Hble nmpeobpaloBaHMs MEPBUYHOTO IYCTOTHOTO MPOCTPaHCTBA KapboHATOB (B YaCTHOCTH,
MpoLecesl CTAAMIHOr0 METACOMAaTo3a), 0CODEHHO €CH MIET PEib O HH3KOMOPHCTHIX H HE-
onHopoaHkIX Koiekropax, Jannasn pabora ABaseTcs OAHON M3 MHOMOYMHCIEHHBIX MOTMLITOK
noHuMaHus — «[Togemy He nccakaeT 1obbiva HehTH B MECTOPOXKIIEHMAX, TECOPETHMECKH YXKE
nasHo BeipaGoranubix?» 1 «Kakum obpazom nedirs criocobHa BHOBL 3aMoAHATL KO/UeKTOp?»,
Maes paccMaTpuBacTesl ¢ TOYKW 3PEHMS JIMTOMOTHYECKHUX MCCIe0BAHNIE KEPHOBOTO MaTe-
pHana Ha MHKpOypoBHE (neTporpahuieckoe onHcalue nopoasl B uutHax), Ho MOXKET ObITh
NMPOIOAXKEHA HA OCHOBAHKMK Bonee WIMpoKoTo cnexkrpa pabort (ocobenno no kapboHaTHLIM
KOJIEKTOpaM MecTopoxacHmuit Openbypra).

[Mocnenyioman Murpauus HedT M NOCTOAHHOE TTONONTHEHHUE KOLTEKTOPOB (TIOHIAMH
MOXKET OCYHIECTRIATRHCS MO NYCTOTHOMY NMPOCTPAHCTRY, 00pa3oBaHHOMY 34 CYET METACOMA-
THYECKOH J1ONOMUTH3ALWH (HANOXKEeHHO) u3secTHKOB B 30He BHK.

[Toa meracoMaTo30M MOHUMAETCH CKBOIHOM NPONECC 3aMEILCHUA C NEPeoTNoKE HHEM
BELLIECTBA, ¢ HIMEHEHHEM (YaCTHMHO WM NOJTHOCTBIO) M0 XMMHYECKOTO COCTaBa C YHACIeI0-
BAHHON CTPYKTYPOIl, peanu3yIouiniics KakK qepe3 Karuuisiphl, TAK H CKBO3b KPUCTALIHYECKYIO
pemerky [1].

[Mpoliece auareneTnueckoil TOJOMUTH3ALNKA NPOCTPAHCTBEHHO CBA3AH C 30HAMH
KaBEPHOIHO-TTOPUCTRIX H3BECTHAKOB, CTannitHas MeTacoMaATHYECKAas I0TOMHTH3ALMA — C
He(hTEHACHIINEHHBIMN M3BECTHAKAMM B 30HAX COBPEMEHHbBIX Y APEBHUX BOMOHE(DTHHBIX
KOHTAKTOB (Ha/lloXeHHasn MeracoMaTnuyeckan gjonomutusauns) [2]. Hac nnrepecyer no-
JoMUTH3IAUMA ¥ noaoMuTel 3oHel BHK, npu o6pasosanun KOTOpLIX YaCTO MPOUCXOMHT
MNOJHOE METACOMATHYECKOE 3AMELLCHNE WIBECTHAKOB MOJOMHTAMH H (hopMHpOBaHME
ATOPHUYHBIX TOTOMHTOB (HANOKEHHBIE MTPOLIECCH] METACOMAaTO3a), 06YCIOBIEHHOE MECTOM
peainsauun npouecca (3ona BHK), oranyusiMi no cTpykType NopoBoro npoctpaHe-
TBAa MaTpWILLl MOpoa 1 BajlaHCOM NpUBHOCA-BRIHOCA KoMnoHenTos: 2CaCO, + Mg =
CaMg(CO,), + Ca ** [2]. TIpn BLICOKOM CONEPXAHUN B pPacTBOpPE MOHOB MarHust M ero
MOCTOSTHHOM npuBHOCe (POPMUPYIOTCH MAOTHBIE ZONOMUTHI. TIpH HHIKOM COLEPKAH UM
HOHA Marius B pacTeope GanaHc HapYUIAETCA B CTOPOHY BeIHOCA KOMIOHeHTa, u ¢op-
MUDYIOTCH MTOPHCTBIC NONOMHTRI,

Obnexrom ueeneoBanmns Ha MHUKPOYPOBHE SIBASIOTCS AOJOMHUTEI OKCKOMD HAATOPH30OHTA
\acTe O, u O, ) Fepacumosekoit nuiomanm OpeHByprekoit oGaacTy.

Pacemarpusaemas rutomans pacriofloxeHa nouTH B HeHTpe by3ynykckoit BraamHsl, Ko-
TOpas OTHOCHTCH K IOCTATOMHO KPYHHO OTPHUATENIBHON CTPYKTYPE 1010-BOCTOKA Pycekoi
FUTHTBI, BRUICAAEMOR Kak 06acTh MOHMKEHHOTO 3aTeraHns MOBEPXHOCTH KPHCTALUTHYECKOTD
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(hynaamenTa u ropusonTos naseoson. B MOPHONOrHIECKOM OTHOMICHHH BIALHHA npeiacras-
Janer coboil wmpokoe Janunoobpasnoe yraybiaenue, saaoleecs p I0TO-BOCTOMHBIH CKJIOH
Bocrouno-Esponeiickoii naarhopmul co croponsl Mpukacnuitckoil cHHeKTHILL Ano sna-
AHHLI HAKAOHEHO HA 10TO-BOCTOK NoA yriom 10 1°. Ot IMpukacnuiickoi cunekanas snaauna
OTACAHCTCA CEPHCH APEBHHX MOPCTOBHANLIX BeicTYNOB [3,4].

Crparturpadmueckn ornoxenus OKCKOro HaAropu3onTa (BeHeBCcKHil, MUXailios-
CKMH, ANCKCHHCKHIT FOPHIOHTH) NIPHYPOtCHL K BU3ESHCKOMY SIpycY HHXHero kapGoua
(C,v). B uenrpassmoit yactu Bysynykckoit Bnanuus B senesckoe BPCMSA YCTAHABIMBACTCH
APHIAHBIR KAWMAT, NMPOHCXOANT IHaunTenbHOE oDMenenme Bacceitna. Ocankonakonieme
HMCEIO0 UMKAMYHBIA XapakTep, OTAOKEHUS NpPeACTARICHbI qYepesosaHHeM kapGoHaTHBX
n cyanarusix navek. O6pasosanue KapOOHATHRIX NAYeK OTBEYANO ITANAM HOPMAILHO-
MOpCKkux yenosui. B ato spems (hopMupoBaincs H3seeTHAKH neanToMophHo-MuKposep-
HHUCTBIC M OPrAHOreHHO-ACTPHTORKIC, thopamunudeposo- u xpunonaHo- BO/IOpPOCACBBIE,
M0 KOTOPHIM 3aTEM M MPOMCXONNAA KAK AMATEHETHUECKAN, TaK M METACOMATHYCCKASN
donomurniauma. K koHuy senesckoro BpEMEHM npoucxoanT obmenenmue Gacceiina, u
paipes sakan'npacrcn cyantharamu [5], cthopmuposasmiMMHcs B ycaosuax cebxm. Pac-
CMATPUBACMBIC OTIHOKCHUA ANEKCHHCKOTD, MHXaIOBCKOTO 1 BEHEBCKOIO ropH3IoNTOR
(OKCKHMt HaaropuaonT) INepacumonckoil naouamm H3ayueHsl ¢aabo,

Mecaenyemsie naacri O, 1 O, oxapakTepu3osansl KEpHOM B HHTEPBANAX COOTBETC-
Thenno 2540,00 — 2560,00 w 2470,00 — 2490,00 M. Bepxuss rpannua sonw BHK nnacra
O, npoxoauT npakruveckn no KPOBJE OXapakTepH3OBAHHOIO KEPHOM MHTEPBANA, a b
naacte O, — KEPHOM He oxapakTepuiosana (npoxoauT euie orGopa KepHoBOro Mate-
puasia). Ho sech kepHoBi Matepuan XAPAKTCPHIYeT HMEHHO “acTh 300w BHK u npen-
CTARICH IONOMHTAMM TOHKO-MEIKOKPHCTAIIHYECKIUMH, B PasinuHON cTenenn cyana-
THINPOBAHHBIMH, PAIBUTHIMH MO GHOKIACTOBO-TTCIOMIH B M HIBCCTHAKAM, B paltHYyHOM
CTCNCHN NOPHCTHIMH, HEPABHOMEPHO TPEUIMHOBATHIMH, € MATHUCTHIM HEPABHOMEPHbIM
HEDTEHACKILIIEHHEM,

[Mopoas uenwranm kak PAHHE[IHATEHETHYLCKYIO A0ONOMUTHIAUMIO (CTAAMITHBLII Me-
TACOMATOI) 31 CHET XMMHUECKH AKTHRHBIX PACCONOB, MPOXOAAIIWX Yepel KapboHaTHeIC
OCAIKH, TAK W IHATHTEABHO DOJICE NOIHION, BTOPHYHYIO 0JOMHTHIALUNIO 101 AeHCTRH-
CM YTACBOMOPOAHBIX PACTBOPOB (HATOXKEHHBII MeTacOMaTO3). D11 NMPHIHAKY YACTHYHO
OTMCUCHBI B NETPOrpAPHYCCKOM ONMHCAHNY A0IOMHTOB B crannaprusix utndax. Menonns-
IYR ITH NAHHBIC KaK KAMECTBEHHYIO XAPAKTEPHCTHKY BIHAHHA NPOLECCOB HANOKEHHOFO
METACOMATO3A HA NYCTOTHOE NPOCTPAHCTBO AOAOMHTOR M IHAYCHHA koahpuumnenTa
nopucrocT (Kn) kak konuuecrsennyio XAPAKTCPHCTHKY, BLIICTHM OCHOBHBLIC AMTOTHIT L
NOAOMHTOB W NpeanoaaracMeii Gananc NPUBHOCA-BLIHOCA KOMIIOHEHTOR,

1 awrorun (puc.|) — nonOMHT HACTHYHO NEPEKPHCTANNHIOBAHH LI (AMareneTHyec-
KHH MeTacoMaTos + suliuenaunsanmne). Kpucramis fonomMura or m HKPO- 10 TOHKOI pa3-
MEpHOCTH, KceHoMopdHoi opmil, peako 1o wanomopdmoii (no KpasiM 1nop), 3aMmyTHEHbI
MHKPOBKIIOYCHHIMM, YNAKOBKA OT PLIXA0H 10 NMAOTHOM, ¢ coxpanmnsiuciics NEPBHIHON
CTPYKTYPO# rpeiincroyH (pa3suT no 6HOKIACTOBO-TIECTOMAHOMY HIBCCTHAKY).

Mopoas HepasHOMEPHO NOpHETHIE, TPEIIMHOBATLIC. Mopw npenmymecTreHHO Mex-
KPHCTIULTHYECKHE, XOPOLIO cooDiualommecs mexay coboil, pexe — BHYTPHCKENETHBIE (3a-
KPBITHIC) M MOJUIOBBIE — 110 BBIIEJAOMCHHLIM 3CPHAM (okpyrasie, He cooblanmmecs MY
coboit). Pasmep nycror 0,01-0,38 mm, conepxanie ot 5-9 10 -15%. OTMeuenst exunn e
KABCPHBLI BATOBOTO THIA paiMepom a0 3,0 MM B JUTHHY W TOHKME HIBIWIHCThIC TPCUIHHBI WK~
prno# ao 0,01 MM, 4acTO HHHEM HE 3AUCMEHTHPOBAHHbIC.

Jonomurs | antoruna obaanaor nanbonee BHCOKON nopucrocTeio (no Kn co-
crapasier 8,2-20,1%) u npuypoyucHK K BEPXHEH MOJOBHHE 30H b BHK (swmenauupanme
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Puc. 1. Joaomum unmencuano nepekpucimaiiiIoaanimni, moiko-
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HepdehomepHo nopucmii. Yeeauwenue 50x

HeTHUeCKan ctaaua Metacomatosa) s nnacte O, . B naacre O, — KepH Xapakre-

P 0bHYIo YacTe 30Hbl BHK (no THC) u Kn cocrasasier 7,5-19,5%. [Npeanono-
A WX IOpoJax DalaHe NPUBHOCA-BLIHOCA OB CMELLIEH B CTOPOHY BBIHOCA
BELLUECT
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LOPOTKHE, MOAHOCTHIO CYNb(aTH3HPOBaHHbIC). POPMA KPHCTAIIOB 0OMUTA B OCHOB-
1HoM KceHoMOpHas, pexe — 10 HAKOMOPMHOI (110 KpasM i), SRy SIS AR TOKNACTY
oBocoBACHB KOPHUHEBBIMHU MPOXHIKAMH OPraHHYECKOTO MaTepHasia, YacTHHO Cyib-
datuanposannsie. [TycTOTHOE MPOCTPAHCTBO MPEACTABICHO: 1) TOHKHMH MeXKpHC-
ruUtdeckMu nopamu, pasmepom jo 0,01 mm; 2) paramu, 4aCTHYHO BBIMOAHECHHBIMH
anruapuTom, pasmepom ao 2,0 MM; 3) TpeiHHaMK, cyOBEpPTHKANBHBIMH, MIMEHUYHBOI
HIMPHHBL, JUTHHOM 10 1,5 MM.

Tomomutst 2 auToTHna obianaloT HU3Koi mopucTocThio (no Kn cocrasaser 3,7-
7.8%), npocnexusaiores B naacre O, (cpeanas u HukHss yacTs 30u6 BHK, oxapakre-
PHIOBAHHAS KEPHOM, C YBETHYEHHEM MOLIHOCTH B CTOPOHY BK). donomursl obpaszosatinl
Ha 32KI0MHTENBHON CTALHK AMareHesa, B OCHOBHOM IO/ BAWSHHEM MPOLECCOB CTa-
AMHHOTO METACOMATO3a 1 yXKe HaDpaBiUM CHIY NMPOLECCaM BTOPHYHOTO HANOXKEHHOTO
MeTacoMaTosa (Ha kontakre ¢ yraesopoponamu B sone BHK). Tpeanonoxurensuo,
B ITHX Mopoaax BanaHc NPUBHOCA-BLIHOCA BEUIECTBA COBIOIANCH B OTHOCHTEIBHOM
PaBHOBECHH.

3 swroran (puc.3) — JONOMHT HHTEHCHBHO NMEPEKPHUCTAIN30BAHHBIIN, TUIOTHBII, €O
cAabBIMH TEHSIMH MUKPOKPHCTAIMYECKOTO JOJOMHUTA. KpHCTANNBI NAOTHOH YITAaKOBKH,
kceHoMopdHOM (hopMbl, TOHKOI pasmepHocTH, paamepoM 0,02-0,06 MM, CHIILHO 3aMyTHEHEI
MUKPOBKIIIOUECHUSIMI. Bonee KpynHbie M NpaBHIbHLIE KPUCTALIL! 0BPA3YIOTCH MO OCTATKAM
sepen. [Mop npakrnyeckn ver (<1%), peaAKUMH NATHAMH OTMEUAIOTCS TOHKME MEXKPHCTAI-
JHYECKHE NMOPLI, NEPBUYMHANA CTPYKTYpa HE COXPaHHWIACH.

HonoMutsl 3 tutoTHna obaanaioT oveHbs HU3KOI nopucTocThio (Mo Kn coctapnser 0,1-
3,3%), npuypoueHsl B OCHOBHOM K KpOBJe M HIKHe# (¢ mpeobhaganuem) sactu nnacra O, ,
OXapaxKTepu3oBaHHON KepHoBhiM MaTepuanoM 30usl BHK, 1 o6paszosansl B ocHOBHOM o
BIIMAHUEM TMTPOIECCOB HANOKEHHOTO MeTacoMaTo3a (KoHTakT nopoaa-duionisl [6] 30Hb
BHK). Mpennonoxurensio, Bananc npusHoca-esIHOCA BLUI CMELIIEH B CTOPOHY NPUBHOCA
KOMTIOHEHTOB.

Dkenpecc-aHanu3 BIMSHUA NPOLECCOB CTAIMITHOTO (IMarcHeTHIECKas JIONOMUTH3ALINSA )
H HATOMEHHOTO (JIOOMHTH3ALIMSA HA KOHTAKTE dmmnn—nnpﬂﬂa} METACOMATO3a HA HAMCHEHHEC
MYCTOTHOTO NMPOCTPAHCTEA JOMOMHTOB OKCKOro HaaropuaoHnTa l'epacumoBckoii murowanm 6Guin
nposeacH npu dombiuiom aeduunte MHGOPMAIIMK, B MEPBYIO OMEPELh H3-3a HEAOCTATOMHOCTH
HUTHYHA KEPHOBOTO MATEPHAA, HCCAEI0BAHHE KOTOPOTO MO3BOJANT MPOBECTH NMOJHOUEHH b
dHAJIH3 W CIIENAThE JOCTOBEPHLIC BRIBO/KI.

Tewm He menee, Ha ocHOBE TaHHOTO IKCTpecc-aHann3a Gbil MoAyYeH CAeayIoLImii Bhl-
BouL: qunionast 3onsl BHK sisnsmoTes arpeccuproii cpenoit Ha konTakTe uTioHab-nopoaa
M CrocoGHbBE BIMATH HA YCTOTHOE MPOCTPAHCTRO KApGOHATOB B PE3YJILTATE IOJOMHTH-
Jalnu, T.e. BNonHe peanbHo obpa3osanue HOBLIX NyTeil IS MUTPaUMK He(TH: CKBO3-
HOC YIIIOTHEHHE CTPYKTYPBLI MOPOALI NPH MOAHOM NepekpucTanin3aumnu (3 autoTun) u
oTkaTHe Quuionnos B ceoboaHOe NYCTOTHOE npocTpancTBo (2 1 3 AMTOTHIIBI), yHAcHe-
JAOBAHO 3aKPENICHHOE M W3MEHEHHOE (AMareHeTHYECKWI CTANMITHBIN M HANOXKeHH B
METACOMATOZ).

H ecan npononkare paboTy B IAaHHOM HATIPABJICHUH, HCTOMBIYA KOMIUIEKCHOE HC-
ClCHoORaHue KEPHOBOTO MaTepHaTa H B NMEPBYIO OYEpell — ETO HANMHYMHE, T.€. CTJIOWHOM
016op kepHa — Han 3onoit BHK, B npeienax 3onsl BHK w non 3ono0it BHK, a takxe
SLICOKOTEXHONOTHYHLIC METO/ILI, TAKHE KAK TOMOTrpadus MoIHOPa3IMEPHOTo KepHa, NeT-

porpathuueckoe onucanue kapboHaToB B BoNbiIMX ntudax, aHU30TPONHA NYCTOTHOTD
MpocrpancTea (HanpasJeHHe | KOHUEHTPALIMA TPECUHIMHOBATOCTH ), MUKPO3OHAHPOBAHUE
(cTencus cranuitnocTy MCTACOMATHYECKOH IOJIOMMTH3IALIMK + BoILEIAYUBAHME) U TEO0-
XHMHYCCRME 1

CCne/loBanun d’l!!lﬂltﬂﬂﬂ (HE’IJ’[H'-IHE HITH OTCYTCTBHME MEXTITACTOBLIX NEPE-
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4. llnronoro-naneorcorpauieckne KapTsl CCCP, non penakumeit B,H. Tuxuft, 1966.
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AOPA3BE/IKA MECTOPOXJIEHUI 000 <JIVKOILI-
3AITATHASI CHBUPb» ITYTEM JOUCIIBITAHUA
[TPOITYIIEHHBIX OFbEKTOB

E.B. laweros*®, JI.B. Caparunan®, H.A. Capatunsn®,

H.E. lakupos*, K.T'. Ckayex**, M.B. MopasuHues**

(@uanan 000 JIVKOWUI-Hnxunmupusrs eKoraawmHU TTHHedTLs
B 1. Tiomenu®, 000 JIYKOWII-3anaanas Cubupes **)

OAO «JIYKOWMJI» uukoraa ne NpEKpaliacT reosoropassenoynsix pabor. Jaxe 8 nepu-
O/l MHPOBOTO (PHHAHCOBOrO KPHINCA MPOBOIMINHCE CeHcMopa3BeiovHbie H Bypossie paboThi,
Beaw ceoespemernbli MPHPOCT H3IBICKACMBIX 3ANacoB — 3T0 3ai0r Gyayiuei crabuabHoil
paborel Komnanmu,

Hapsuty ¢ oTkphiTHem HOBEIX MecTOpOXICHNi Hedri u raza 000 «JTYKOWJI-3anaanas
CuGupbe aKTHBHO NOM3YHAIOTCH paHee OTKPBITHIE. ¥TOUHAIOTCH KOHTYPH HediTeHOCHOCTH,
NAapaMeTphl MIACTOB W XWIKOCTEH, HeoBXOAMMBIE JUIS IOCTOBEPHOTO MOACYETa 3ANACOB W
JIAHHpOBanks paunonaibioi paspaborku. B nocaennee spemst see vaute obcykaaercs
BOFIPOC 10 IOHCNLITAHWIO 0BLEKTOB, NponylieHHLIX patee. B 70-80 roas npouwtoro crosne-
THH AKTHBHO BYPHIMCH NOMCKOBO-PA3BEIOMHBIE CKBAXKHHEL B MEPBYIO OMEPEIb HIYHATHCH
KpynHbie 06ekTh, obramaiomme GoabUMMH 3anacamMm u BHICOKIMM aebuTamu (BC w vAB .,
bB,, opckue naacter). M nanexo He BO Beex CKBaXHHAX HIYHATUCh BTOPOCTENEHHbIE OBBEKTh
(BC,, ; AYMMOBCKHE OTNOXEHUS, HHIKOACOHTHBIE TopCKie 3ancxn). B Hacrosulee BPEMS,
KOTa UCHBI Ha HeTh BBIOT PEKOPALL, & MPOIIECC OTKPHITHA HOBLIX MECTOPOXACHHI CTAHO-
BHUTCS BCE CNOXHEE W pHCKOBAHHEN, reolornieckHe cayxbnl Goslee NPHCTATLHO OTHOCHTCS
K TPAHINTHBLIM obBeKTaM.

[Mporpamma no AOMCIBLITAHMIO NPOTYIHEHHBIX OOHLEKTOR npeacramisier coboit neLLaYy pe-
KOMCHAAUWH 1O MPOBEACHHIO B IKCTUIVATALMOHHEIX CKBAKMHAX TOTIONHUTENBHBIX reohmam-
HECKHUX W TEQIoro-TEXHHMECKHX MEPOTIPHSITHI € LIEJILIO YTOMHEHHA KOHTYPOB He(hTCHOCHOCTH,
BRIARICHHA HOBBIX JATCKEH, NEPEBOLA 3AM1ACOB B NPOMBINUICHHBIE KATETOPHM, BHISICHCHMS
NOJACHETHRIX NMAPAMETPOB JAICKCH B NPOAYKTHBHBIX IJIACTAX W ONTHMMIALNH PAIMEILICH M
IKCIUTYATALUMOHHOTO (hOHIA.

LlentpoM maanwmposanns 1 monuropuura I'PP « KoransimHHITHuedres Takue pabors
nposoastes ¢ 2009 roaa. Panee ux suinonnsna reonoruvieckan cayx6a TCPPHTOPHAIBHO-TTPO-
wisoacTseHHux npeanpuathit 000 «JTYKOWI-3anannas CuGupbs.

Cyrs pabot 3aKuoMacTes B ACTAIHIAUNHA TEONOTMMYECKONO CTPOCHHS W IONYTHBIX NOMC-
Kax sanexeit Hedptin. Bee npeanaraeMbie MCPONIPHATHA HOCAT PEKOMEHAATEILH B xapaxkrep
H MOUIEKAT PACCMOTPEHHIO MEOI0TIHMECKOH cayx0oil TepPHTOPHATLHO-NPONIBOACTBECHHBIX
MPEANPHITHIR.

HMexoamsIMu aanHbLIMK SBASIOTCH: MATEPHAIL! NPOBEACHHBIX CEHCMOPA3BEAOTH LIX pa-
Gor 3D u 2D, anains kepHosoro # reodmanyeckoro marepuanos. B xone sumosHe Hus paboT
MPHAACKAIOTCH NAICOCTPYKTYPHLIE NOCTPOCHUH, AHANHI TEOXHMHICCKHX HCCACAOBAHMIL,
HIYUCHHE H CHCTEMATHIANA HAYYHO-HCCACAOBATENBCKHX paboT Ha yaacTke GypeHma,

B nannoit paboTe npeacTamiebl HEKOTOPLIE PEIYILTATH AESTEALHOCTH KoMnanun 000

JIVKOHWJI-3anannas Cubupne.
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PekoMeHAALMH 10 JOHCTTBITAHHIO MOXHO Pa3icinTh Ha J1Ba THINA: HCTIBITAHWE 0OLEKTOB,

sooHachieHHbix o AanHsiM TUC: HenbiTaHue TPaHIUTHBIX OOBEKTOB, HE OXBAICHHBIX

cHCTEMAMH pa3paboTKH.
Huke npeacTaieHbl HEKOTOPBIC Pe3y/ibTaThl MCNBITAHWI CKBAXKHWH, BONOHACHIILIEHHBIX

no nanusivm THC.
[eosioro-reodi3ndeckuii ananus pesyasraTos Gypenns ckBaxinbl 5646 Tennuncko-

PycCKMHCKOTO MECTOPOXKAEHHS MOKA3A HEOIHO3HAHOCTE NPOrHO3A MO 'UC, BbL1asbl pexo-

I / Hh”ﬂ (T L DA K M ,.i HETH M P Wi - i - MK 20

mecmopoxcdenus
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Puc. 2. Kapomaxe ckaaxcuns 5646 & unmepeaie niacma bC

MEHAAUMK Ha nepdopalinio HHTepsana naacra. B pesvastate HCnsiTaHns noayyeH npurox
HedTi ¢ aebutom 14 1/cyT, obBoaHeHHOCTLIO 4%.

Ha pucyrke 3 nokasanbl pesyibTarsl GYpeHHs IKCILTYATALIMOHHBLIX CKBAXHH 7354 i 7355
Ha 3anaavo-Tlosxosckom yuactke lNMosxosckoro mectopoxaenns. [pobypeHHbie ckBaxH-
Hbl OTHOCATCA K Kareropuu puckosanubix. Mx Gyperune npon3IBoamiocs 3a yTBEPAICH HbIM
KOHTYPOM HEPTEHOCHOCTH, MERIY ABYMS OTASALHBIMK 3anexammu Hedru. PeavabraTsl nu-
Tepnpetauny Marepuanos I HC rakke CBHACTENBCTBYIOT, YTO KOUICKTOP BONOHACKILICHHBI,

Ha pucynke 4 npuseseH gparMeHT noac4eTHoro riaada naacra OB ' Barseranckoro
mectopoxaerns. [No pesyasratam nutepnperaunn FMC xapakrep HacsieHns onpeaenex
KaK «Boaa-sosa+uedrss. Mo pesyasratam Gypenns nonyueH MPOMBIILIEHHBI TPUTOK HediTh,
HaGmoaaesman npobaema ananornyna seiuconucaiHol Ha TeBamHcko-PycckMHCKOM Mec-
TopoXaeHHn. B nanHom cayuae pucK Nony4eHHs OTPHUATEALHOTO PEIVALTATA HHAC 34 CYET
TOrO, 4TO B COCCAHMX CKBAXMHAX, PACTIONATAIOUIMXCH MTHICOMETPHYECKH HHAKE, M0 AaHHBIM
'MC npordosupyerca HaTHUMEe HepTEHACKIEHHOTO KolekTopa. Hike MOKHO yBIICTS, 4TO
yaaunoe ucnuitanne wiacta OB, na Bocrouno-TpuaopoxHoM MectopoxaeHun nossonut
npoaoiknTs Gypenne kyera Ne2|.
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Puc. 3. Bukonupoaxa uz nodewemnoao naana naaema 108 ' Hoexvackozo mecmopoxcdenus
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Puc. 4. Bukonupodka ui nodesemnoso niana naagema KB Bamuecanckozo mecmopoxcoesitin
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Ha Kycrosom, JIpykHom u Temmmncko- PyccKHHEKOM MECTOPOAICHMSX YIAIOCH OT-
KPBITh “HEOKHAAHHLIC 3a0CKH HedTH. TP MCIILITAHUK ILTACTOB B CKBAXMHAX NOTYYEH b
NPHTOKH HedTH OT 4,7 10 72,9 M*/cyT. Pasbite 3anacki a9 MMOBCKHMX JIHH3 YACTO OTHOCHAM K
Kateropuu C, W3-3a NOJYMCHHUS HEMPOMBIILICHHBIX npuTokos. B HacTosulee Bpems Kauec-
TBCHHOE BCKpLITHE nuiacTos M nposeaecune I'PI1 nossoasior noayuars AecsaTkn TOHH HedTH
34 CYTKH MPH NEPBHIHOM BCKPLITHM (puc. 6-8).

Puc. 6. Buxonuposxa us nodewemuoro naana maacma BC | Kyemososo secmoposcoenus

flamnaduaman NayERO-APaKMUNECKan Kongdeperuu 205



Puc. 7. Buxonuposka uz nodcyemuoeo naana naacma 5C " dpywcrnoeo smecmopoxcoenus

iy
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Puc. 8. Buxonupoaxa us nodewemnoeo niana naacma bC ' Tesauncko- Pycekunckozo mecmoposcdenus

Ha Mumaenckom, Kniouerom u Vpbesckom MECTOPORICHUAX NPH DYPEHHUH CKBAXKHH

Ha JOPCKHE NNACTBl NOMYTHO ObUIW OTKPBITHI paHee He NMPOrHO3UpyeMble 3anexu HedTH
(pmc. 9-10).

Ha Hour-Eranckom mectopoxaernu no Pe3yIbTaTaM reaioro-reonanyeckoro aHaimsa

PEROMENI0BANO pasMeleHie CKBAKHH B 30HE DIMHM3ALMN KOJ/UIeKTOpa. BypeHue cKBaXHHbI
3148 onposeprio HanWYHe 30HBI TIHHKIALUH 1 MO3BOWIO MPOAOJKHTE DYpPEHHE CKBAXKHH

B CEBEPO-3ananiom Hanpasrenun (puc. 11).
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Puc. 10. Buxonupossa ui nodcyemuoso maana maacma OB ™ Kuovesoro smecmoposcdeniun
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Puc. 11. Buxonupoaxa uz nodcwemnozo naana nigema 108 Howe- Ecanckoeo mecmoposcoenus
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ABTOMATU3UPOBAHHASI CUCTEMA YYETA
SATPABHEHHBIX U HAPYIIIEHHBIX 3EMEJTb
N IIJTAHUPOBAHUS PABOT 11O UX PEKYJIbTUBAIIAN

Au, B. llmunsman, E.A.BonoGyes,
HU.H.TTommuyk (000 « Cuéil'eolTpoekrs)

Oxpana okpyxaiomieit cpeast (nanee 00C) — onHO M3 NPHOPHTETHBIX HANIPaBAEHWIT B
ACATENLHOCTH rOCYAAPCTBEHHBIX CTPYKTYP M opraos B Poccuniickoit ®enepaunu. Baxuocers
MAHHOTO HANMPABICHHWA TONBKO BO3IpACTACT ¥ npuobpetaeTt see GonblIMil BeC BO BIANMOOTHO-
HIEHHSX NMPEANPHUATHIH HEAPOTIOAL3OBATENEH C YACTHBIM MM YACTHYHO YACTHLIM KATTHTAIOM.
Kak npasuio, noa okpyxaonieit cpeaoi noHuManT arMochepHEIi BOIAYX, BOAHBIE OOBEKTHI
H ICMHYIO NOBEPXHOCTH (IEMENBHBIE PECYPCH), JAHATYIO TEM WIH MHEIM MPUPOIHBIM a1 -
wadToM (HHOMA BKIIOMAIOUIAM B ceBA 1 BOHBIE 0OBEKTHI).

Ecau kpaTko pezioMHpoBaTh HOPMBI PHPOIOOXPAHHOTO 3AKOHONATENLCTRA B OTHOLIE-
HHH IEMCABHBIX PECYPCOB, TO OCHOBHBIM TpeboBaHuem GyleT BOCCTAHOBACHHE MPHPOIHBIX
(hyHKUHI IEMEIBHOTO YHACTKA, NTOJBEPTIIETOCH HETATHBHOMY AHTPOMNOTEHHOMY BOIICHCTBHIO,
FAABHBIM W3 KOTOPLIX NMOHUMACTCH NJIOAOPOIME KaK Haubosiee BaXHOC LTS XO3aicTBeHHOMN
AESTEALHOCTH wenoseka. Ho y ectectaenioro aanumadta CymecTsyer eie Heckoabko hyn-
KILHI, HE MEHEC BAXHBIX JUIS NPUPOAHOTO NOTEHIIMANA PETHOHA, TAKHX KaK cpearoctabunm-
upyloias, sojsosanacawoman (g 60J0T) W BOLOPErYAUPYIOLIAs, TTHILEBas (U1 MeCTHOM
thayunt) u ap. Takum obpazom, cyGuekT, okazaslInii HErATHBHOE BOMICHCTBHE HA ICMETBHBI
YHACTOK, MOJIKEH NPOBECTH PEKYALTHBALLKIO H OBCCIIEMHTL BOCCTAHORIEHHE XOTH BBl HacTH
atux hynkumit. B 1o xe BpeMsi 3arpsaHeHHBIil 3EMENBHBI YHACTOK MOXET H CAM 0KA3ATHCS
(PAKTOPOM HETATHBHOTO BAMSHUA HA OKPYXKAIOWIHIT JaHaadT ¥ B TOM CBETE 3ArPAIHCHHBIC
ICMEJIbHBIC YHACTKH MOXKHO PACCMATPHBATE KAK O0BEKTH HErATHBHOTO BO3neHcTENS (aance
OHB) na npunerawoutwe reppuropun. He ropops yxe o Tom, 4r0 TakossiMu, Geccnopro, snis-
HOTCSH 3ArPAIHCHHBLIC NPOMBIIUICHHBIC MIOALKH, OYpoBSLIC 1aMoBbic aMbaps!, LITAMONPH-
CMHHKH H HIAMOHAKOTIMTEIH W APYTHE BHAB AHTPONOIEHHLIX 00BEKTOB, CONPOBOXIAAIONIHE
MPOLCCCH! PABEAKH M OCBOCHHS YIJIEBOAOPOMHBIX MECTOPORIACHHA B HAWEi cTpave.

B nactosuiee HPEMH HCTIONTBIYETCH HECKONBKO AUIMHHHCTPATHBHBIX CXEM OTBCTCTBCH -
HOCTH cylbekTa poancHeTeus, nanbosee YacTo HCNONbL3IyeMble:

— ynnara wrpada v KOMNEHCAIIMK COOTBETCTBYIOWINX PAIMEPOB, KOTOPLIC B NOCCAYIO-
tem GVAYT HCNONL3OBAH LI NOJAHOCTHIO WK HACTHYHO HA PEKYALTHBALLKIO, KAK NPaBHAO, MO
HILT3OPOM FOCYAAPCTBEHHBIX CVKE;

— OCYUICCTRACHMC PEKYILTHBALIMOHHBIX MEPONPHATHIH coBCTREHHBIMKM cHiaaMu (Man
HACM NOAPSAMHKA) U IEMOHCTPALIHA BOCCTAHOBUTEALHBLIX TIPOLICCCOR HA VYACTKE KaK 10Ka-
JarenbeTna APPEKTHBHOCTH NPOBEACHHBIX MEPONPHATHIL,

[Mocae nposenerus peKyIbTHBALMK, KAK NPABHIO, YIACTKH NPEILIBASIOTCH paloHHof
KOMHCCHM, KOTOPAs HIH NPHHUMACT YHACTOK, WK npeabssaser tpebosarns (npeanucanms)
K COCTOHHMIO, M MPHEMKA OTKIAILIBACTCH JI0 BHINOAHEHHA 3THX TpeboBanmil.

B ucnoM cHTYALMS C 3arpa3HEHHEM IEMENb WK WX ACTpasaneil Wi-3a HeraTHBHOTO
BOAAEHCTRHA HA AHUEHIHOHHKX yuacTkax (aanee JTY) va nobwivy vinesoiopoaos 10BOALHO
Hanpsokenuan. NMpuMeHeHne coBpeMeHHBIX TEXHOTOTWIT NPH passeaxe u obycTpoiicTee Mec-
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LoposIcHi 0BeCTiedHBaeT I0CTATONHO BRICOKHIT yPOBEHb COXPAHHOCTH 3eMEIBHOTO (hoHa,
1o Bonbias yacts 1Y 0cBOeHa 1ABHO, CLIE B iepHol cyniecTBoBaHns CoBeTcKoro Coio3a, u
[PUMEHEHHE JOPOTHX upnpm[ucﬁcpcrm-ulm{x TEXHONOMMH HOCHIO, CKOpee, MCKITIOYNTE b-
Hbtit xapakTep. Takusm oGpazoM, H KOMIAHHH, BEAYILHE MPOH3IBOACTBCHHYIO ACATEABHOCTS, H
FOCYAPCTBEHHBIE C/AYKDb Ha N0A00HbIX JTY BuIHYKIAEHbI TPUIATATE 3HAUHTE/BHbIC YCHINS K
roMY. 4TOBB! TPHBECTH COCTOAHME 3eMETLHOTO (hOHIA B HaUIeKallee cocTosiHue. PyHKUHK
|'u.mu1»:.'1111‘-'ff“‘-'*"'h“ caykDd u KomMnanuii-Heaponoablosateieii no 00/bilei 4acTH, KOHEYHO,
COBEPLIEHHO PAXTHYAIOTCH, BEAb 301343 HEIPONOAL30BaTe/1s BLINOIHHT TpeboBaHUA 3aKO-
HOAATEILCTBA OTHOCHTEILHO COCTOAHHUA HAPYIUEHHBIX M 3arPA3HEHHBIX 3¢ME/Ib H MHHHMH-
JMPOBATH TPH ITOM CBOM 3aTPaThl; 3a1aua rocy1apcTBeHHbLIX OPraHoB OTCAEAHTh coDIONeHHE
JAKOHOMATENLCTEA M MPOKOHTPOINPOBATE HALIEKALLEE COCTOSHHE 3eMeTb MPH NMPHEMKE MTO-
roB pexvasTusawmi, s pewenna atux saaay Tpedyercs sHaunTeNbHOE nHpOPMaLHOHHOE
obecredeHne M T0KYMEHTOODOPOT, 1 YeM Dosbilie OOBEKTOB HAPYIIEHHBIX M 3arpA3HEHHBIX
3EME/1b BORICUYEHO B 3TY ACHTEAbHOCTh, TEM DOJIEE CAOKHYIO 3a1avy npeacraniseT HHdpopma-
HHOHHOE obecneye e MpoLecca.

Komnanus Q00 «Cubleollpoexts ocyulecTaaser pa3spaboTky nporpamMMmuoro obec-
MeUeHIA NOJA YIKHE W «CMelMalbHbles 3a1a4m, B ToM uucae U B obaactn OOC npu ocyiiecT-
BAEHUH HEAPONOAL3OBAHMA NpH No00BIME YIAeBOAOpoAHOro ceipbi. C 2008 rona B cdepy
AeSTENBHOCTH KOMMIAHNK «BOLLIA» M TAKas 3a1a4a, Kak obpalleHue ¢ 3arpAasHeHHBIMH H
HAPVIICHHBIMH 32MISIMH, O0PasyIoILMMHKCH NPpH 1006Me yriesonoponos. OObeM 1aHHBIX, 3a-
AeHCTBOBAHHBIN B JaAHHOH 3aa4¢e, U CIIOKHOCTE AAMHHHCTPATHBHO-TTPOH3IBOACTBEHHOIO Npo-
Hecca 0bYCIORITHBAKOT HEOOXOIHMOCTE ABTOMATH3ALIMH HTHX NMPOLIECCOB U HHGOPMaLIHOHHBIX
MNOTOKOB, UX (hopMaTH3allnH
H MOBEIIEHHA HAIEAHOCTH.

Ha npeapaputensHoMm
arane npoBOAHAOCHE M3y4e-
HHE TeMaTHYecKol obnacTu
W OBLTO BEISIBJIEHO HECKO/IBKO
«TOHKHX MECT#», HA KOTOPbLIX
Hanboj1ee HacTo NPOMCXOIN
¢DOi HHDOPMALMOHHBIX NO-
TOKOB M NOKYMEHTo06opO-
ta. U3 Hux Hanbonee yacto
BCTPEYAIOLLIHECS :

— HecornacopaHHoCTb
JAHHBIX PA3THYHOTO THIIA MO
OIHOMY H TOMY Xe 00BCKTY:
BE/lb 15l MOJIHOUCHHOTO MH-
tpopmaumonHoro obecneve-
HHA 101XHA OBITE cobpaHa
BOCAHHO HHMOPMALINH, ONH-
CHLIBAIOLLAA XAPAKTEPHCTHKH
M cocTtoaHMue o0BbeKTa, npo-
CTPAHCTREHHAA — KOOPAHHA-
Thl PEANBEHOIO (PAKTHYECKOTD
MECTONOAOKEHNH 00beKTa U
0CODEHHO NOKYMEHTbI, 3a-
NounUposantaco (Hegmecoresoeo) u nepmanozo KPCILIAIOIIHE TOT MIM HHOH

ISP IHEHUA WOPHIWYECKHHA CTaTYC y4acT-

LI'IIr.;. W
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ka. Kak npasuno, B npeanpustisx HEAPOMONTb30BATENCH BCEMM ITHMM JaHHLIMK YIIPARASIOT
(nosysaior ux, obpabarsisaior i xpansT) paznnyubie cayxbul. U ecan v npeanpuatim He
JAKPEIUICH OMCHBL XECTKO PeriaMenT BIaNMOACHCTRMS ciyxh — BO BCCM MAcCHBE JaHHbIX
HabaofaeTes MyTanMIa, MAKCHMATLH B CPOK COXpAHEHHS CBA3CH MEXIY AAHHBIMH B TAKOI
CHTYAUHH 3TO O/IMH - 1BA KBAPTANA, 3ATEM CBAIM YTPAYHBAIOTCH W BOCCTAHOBHTE WX ( Hanpu-
MED, IPH MHBEHTAPH3ALMMK) MOXHO npumepHo B 10-15% cayvaes;

— lNpeeMcTBEHHOCTL HAHHBIX: BLIICONHCAHHAS CHTYAUHA yeyryDasieTCs npu cMeHe
KAIPOBOro COCTaBA CITy K0, BOBICUEHHLIX B NPOLECE, B PEIYNLTATE AAHHBIC 1O JATPAIHEHHBIM
W HAPYIICHHBIM 3CMJIAIM CYILIECTBYIOT B BHIIC OTACABHKIX HAGOPOB MHMOPMALHM, NOKYMCHTBI
W onmcaresbHas MHGopMaLMa cama no cebe, KOOPAHHATH M JONOIHHTEAbHBIC MATEPHAIBI
(thoto, BUACOCHLEMKA, JAHHBIC XHMHKO-AHATUTHICCKOTO onpobosanus) camu no cebe, u ceaIN
MEAITY HHMM HACTHYHO WM MOMHOCTHIO yTpavensl. [pu nepeaave J1Y or oanoro HEPONObL-
JOBATENS K APYTOMY (hOH/L IKOAOTHIECKHX JTAHHBIX 3A4aCTYI0 GbIBACT NOAHOCTLIO yrpayeH,
HE NPOHCXOINT ITOFO TONLKO TOTAA, KOTAA HOBBI BAANEACIL CTPEMHTCH COXPAHHTS IPEKHMH
NEPCOHAN, HO 3T0, CKOpEE, MCKIIOYCHUE W3 NTPABMIL;

— Crapenue donaa HHMOPMALIMK: OCHOBHEIM 3a0Ty X AEHHUCM B OTHOMIEHHY 06LeKTOR
JATPAIHCHHBIX W HAPYIICHHBIX 3EMETh ABJIACTCH OTHOMIEHHE K HHM KAK CTATHYHLIM OFbeKTaM,
KOTOPBIE NOCTATOMHO OIMH Pa3 3ahUKCHPOBATE, M B AaNbHEHIIEM 3Ta HHADOPMALINA HCTOh-
IYETCH b HEMIMEHHOM Buie. Ho npu TakoM noaxojie HEBO3MOXHO NOCTPOHTS 3dPeKTHBHYIO
CHCTEMY YNPABACHHS MPOLECCOM PEKYILTHBALIMK W CAIaYH 3emenn rocopranas. Moaxoa OO0
«Cnbleollpoexrs B 3ToM Bonpoce oTaMyaeTes TeM, YTO 3ATPAIHEHHBI JEMENLITLI yqac-
TOK M B MCHBINCH CTETNICHH MEXAHWYECKH HAPYIIEHHLIA YHACTOK SBASIOTCA AHHAMHYCCKHMMH
ODBEKTAMM, W NPOLECCH IHHAMHKH ONPEACASIOTCS LICTbIM panosm chakTopos (pensed, pac-
THTE/ILHBI MOKPOB, XAPAKTEPHCTHUKH NMOYBLI W IOYBOMATEPHHCKO#H NOPOIIBI, TEOXHMHYECKHE
YCIOBMSA, KIHMMAT H, KOHEMHO, XapaKTePHCTHKM 3arPAIHHTENN), KOTOPKIE TAKKE ONPEACTAIN
ODJIMK PaHEE CYILECTBOBABILIETO ECTECTBEHHOTO NMPpHpoaHoro aanamadra. TToaToMy AanHbic
0 cocTOAHMMK W chopme (KoopaHHATAX KOHTYPA) 3arpsa3HEHHONO YYACTKA A0IKHE OO HORIATY-
c#, ocobenHo B niepasie 2-3 roaa nocae BOIHWKHOBEHHS, KOTIa JATPAIHHTENL elte crnocoben
AKTHBHO MHTPHPOBATH M TUIOMILL 3ATPAHCHWA MOXCT YBCIHYMBATLCA (HATIPHUMED, NoJ cic-
TBHEM TATBIX M NABOAKOBLIX BOA WIH MPABHTALHOHHO-CKIOHOBBIX NPOLECCOn).

000 «Cubleollpoexts B 2008-2009 rr. nposeno paGoTsl MO COIMAHMIO MOV NS
YIpapaeHuA AaHHBIMK 1O ofpaimennio ¢ obLeKTaMM HEraTHBHOTO BoaacHcTaMs (pabovuce
nazsatne « Musenrapusanms [MTAO» ), moayns Guin paspaboran Ha naargopmMe nporpaMMHoro
koMrexkea «CHereMa MmoHHTOPHHTA Henpononslosatuss (auree MK CMH). NTK CMH - sto
KOMIIJICKCHOE peliIeHNE JUTA TaKoH oBnacTH, Kak Heaponoab3osanne, NO3BOIAIONIEE BECTH
HH(POPMALMOHTHOE CONPOBOXACHHE CACAYIOMNX HANPARICHHUI ACATENLHOCTH! AWLEHINPO-
BAHMWE (BRIIOYAS MOHHTOPHHT JHUCHIHOHHBIX ODA3ATENBCTR), MOHHTOPHHT ICOAOTO-TEXHO-
NOTHMECKON CTAANH OCBOCHMA MECTOPOXACHIWI, BeaeHue Bananca 3anacos yriesoiopoios
6P w ap. Tpu paspaborke monynn sMusenrapusaums MAOs B ocHOBY €ro KOHUEHIHN BRI
MOMOXKEH PAA PUHLIMITOB, B MACTHOCTH, KAK M B KAKOM kauecTse paccmatpupars OHB w kak
OXAPAKTEPHIOBATE HHIDOPMALIHOHHOE B3aNMOACHCTEINE NPH paBoTe C AAaHHBIMHW 0OBEKTAMM.
HTak, 370 caeayioune npuHIHTILE

* OHB ssasieres KOHKPETHBIM (hHINYCCKUM 0GBEKTOM CO CBOMMM XapaKTePHCTHKAMM,
YCAOBHAMM W NPOCTPAHCTBEHHBIM MECTOTIONOKEHHEM, B TO XKE BPEMST OH SRAACTCH AAMHHHCT-
PATHBHBIM OOBEKTOM-CODRITHEM H TOMILKO Ha TAKHX NPaBax MoxeT ObITh BIINONMCH B AIMHHNC-
TpaTuBHLii npouece. [Mepeyio, (PHIHYECKYIO sHINOCTACKH» OBBLEKTA OTPAKAIOT ONHCATENBHBIC
nanmvsie, hoTomarepranbl, npotokonsl KXA i KoopamHaThl, a BTOPYIO — LOKYMEHTHI, (PHKCH-
PYIOHULIME AIMHHUCTPATHBHBIR cTaTye o0nwexTa. Y nosHouennsim oGbexToM HHGOPMALIHOHHOI
CHCTEMBI OH MOXET CTATh TOALKO MNOCAE TOTO, KaK nepabliit 6ok wudopmaunm craner nepas-
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phIBHOI YACTHIO BTOPOFO, AIMHHHCTPATHBHOTO Guroka. Mndopmaums o (huanyeckoM HATHIHH
i xapakrepucTikax OH B, no HameMy MHEHHIO, ABISIETCS NEPBHYHOM M TONBKO Ha e¢ OCHOBE
MOPYT GBITH COMAHB WIMHHUCTPATHRHBIE IOKYMEHTHI. DTOT NPUHILUI NOMOXET H3bexars
AYTAHWIIB W «TYCTHIX> AOKYMEHTOB, HEMOHATHO K KAKOMY NOKYMCHTY OTHOCSTITHXCH.
« Mnopmarms no OH B kak dmsuteckas, TaK 1 AIMHHHUCTPATHBHAA, ABIACTCH obHoB-
AsieMOil, BEAb B 3aBHCHMOCTH OT codeTannst (hakTOPOB 3arpA3HEHME MOXKET PACTIPOCTPAHATHCA,
TEM CAMBIM YBETHUMBAS MIOIIAAL 00BEKTA, A IHAYHT, H MUIOIIALL paboT, unu HaobopoT, Kpa-
EBBIC YACTH MOTYT CAMOBOCCTAHOBHTLCS! JI0 MOKA3ATENCH, TPHEMIIEMbIX 10 3AKOHOAATETLHBIM
HOPMaM, ¥ oML PAGOT MOXHO OyeT COKpaTHTE. Takke W AMHHUCTPATHBHAS CHTYaLLNA
110 OB BEKTY MOKET MEHSTHCS, OTIPEACIHA CTATYC H HEODXOAMMOCTD TEX MM HHBIX MCPOTIPH-
ATHIH MIH aXe DHCKOB.
« OHB moxer GuITh NPEACTARICH KaK KOHITIOMEPAT NeMEHTApPHBIX 0DBEKTOB — 30H,
KAXKJIAS M3 KOTOPBIX MOXET MMETh CBOM XapakTePHCTHKH 3arps3HeH s, Heobxoaumelii Habop
pabor, crarycHylo mudopmaunio (c1an, 8 pabore U T.11.) M KOOPAHHATHI KOHTYPA, HO 06Beaun-
HEHHBIC OJIHHM YHHKAIBHBIM PErHCTPALUMOHHBIM HOMepoM y4yacTka. OnHON 1aTOH BO3HHK-
HOBEHHS 1 oBuIMK ZoKyMeHTaMK (nacnopTt ofbekTa, aKT HATYPHOTO 0DCAeHOBAHM, AKThI
cnaum\npueMk paboT K T.11.). 3T0 B HTOTrE 1aeT BO3MOXHOCTL 3aHOCHTL DoJsiee IeTANLHYIO
WH(pOpPMALIMIO MO yuacTkam, Gosiee TOYHO TIAHHPOBaTh HeoDxoaUMEBIe paboThl MO rpyrmamM
ODBEKTOB.
= KPBME CYIICCTROBAHKA B MOIYIEC OCHOBHOMO AIMHHHCTPATHBHO MOATBCPXIEHHOTD
nabopa aanneix OHB, B Moyne MOryT ObITh NOMEUICHB! MATEPHAIBI MHBEHTAPH3ALIMIF 1O pa3-
JWHHBIM HATIPABACHHSAM, 32 PASTHYHBIC TICPHO/IL] W BBIMOMHEHHBIE HIA CAMMM TTPEIATTPHATHEM,
MM HE3ABUCHMBIMK NoapsaMuKaMu. Takoi naGop MaTepHaAIOB NPEACTARISACT COBOKYTTHOCTh
CEMAHTHYECKOH M NPOCTPAHCTBEHHON HHMOPMAUMK (KOHTYPOB) M MOXET NEPEKPECTHO HC-
MOABIOBATLCH B MOIY/IE KAK HH(DOPMaLIMOHHAA OCHOBA WIIM KaK KOHTPOJILHEIT HABOP NaHHBIX
JUIs IIPOBEPKM IOCTOBEPHOCTH.
* Kaprorpadmueckoe npencrapienne o6beKTOB, HEOThEMIEMAs YacTh (hyHKIMOHANA
MOIYJIH, peanM3yeMoe Ha OCHOBE CrEeUHAIbHOTO MHCTPYMEHTA — KapThl, Ha KOTOPOi MOTYT
ORITH pasMeniensl kak camu uenessie OHB, Tak w gononuwuTenbHBIE KapTOrpadHUeCKHE Ma-
TCPHANbl, TAKHE KAK TONOrpaihuyeckas OCHOBA painuvHoro Maciutaba, MaTepHaisl AMCTaH-
HHOHHOTO 30HANPOBAHNA 3eMIH, TEMATHYECKHE KapTorpadyHueckue MaTepHaIsl 1 ap.
Monyns peann3osan Kak WHCTPYMEHT aBTOMATH3ALMH NPH PELICHHH OCHOBHBIX npo-
W3BOACTBCHHBIX 3a/1aY, C KOTOPLIMKM cTanikuBaloTes noapasneneans OC npakTHYECKH 110-
boro HeaponoabloBaTENS, BEIS CHOIO ACATENBHOCTE MO Auksuaamn OHB, PCKYJILTUBALIAN
JATPAIHEHHBIX W HAPYIICHHBIX 3CMENbHBIX YYACTKOB M JAPYIHX NTPHPOAHO-aHTPOMOTEHHBIX
obnekTon (manee [MAO):
*  Yuer OHB u apyrux [TAO, xpanenue PAIHOCTOPOHHHUX W BCEOBBEMTIOIIHX TaHHBIX
Mo OTACALHBIM ODBEKTAM

*  AKTYAIH3aUMS JaHHBIX 110 o6 BeKTaM NPH YCNOBHH COXPAHEHUS HCTOPHYECKOH HH-
hopmauun (yerapesiueir) s ocylecTRACHNA AHATH3A HIMEHEHWTT 110 OTTHCATE b~
HOI HH(OpMaLIHKM 1 KooparHATaM (KOHTYPY);

*  Cocrasnenue nnaHoBbix nepedHeii 0GLEKTOB W JOTOB s MPOBEICHUS TSHACPOB,/
AYKIIHOHOB IO THTIAM paboT M THNaM ¢lleNoK;

Otenexupanme u GukcHporanue craamii BEINOTHEHHS paboT Mo PeKyALTHBALLMN
YHACTKOR;

Monroroska npoekron ACKYMEHTOB IUTH OCYUICCTBACHMA HAIUICKALLETO 1OKYMEH-
roofiopora;

llepekpecThas nposepka ganmbix no MATEPHANIAM HE3ABHCHMBIX HHBEHTAPH3ALIMM;
MNonroronka oryernocru:
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* Toaroroska xaprorpaduyeckix NPUAOKEHHI K JOKYMEHTAM I IPYTHX KapTorpa-

hrueckmx MaTepuanos.

Dynxunonan Moayns obecneuuBacT BCe BLILICNEPETHCACHHBIE JANAUN, 4 TAKKE npe-
JIOCTABAACT NONOMHUTCABHBIC BOIMOXHOCTH, MOIBOASIOLUIHE MOATBEPAAATE 3AHOCHMYIO
HHPOPMALNIO, TOTOBHTEL NPEICHTALIHOHHBIC MATEPHAIL W HOPMHPOBATE HA OCHOBE 3aHe-
CCHHBIX TAHHBIX 3JATOTOBKH JOKYMCHTOB 10 3AN0KCHHLIM WabaoHam.

PacemoTpum dhynkunonansibie BosMoxHocTH Monyas Gosee noapodHo.

Onna n3 nanbosnee paxnbix ocobennocreit IK CMH u monyns eMusentapusais
MAO» — cosnanue enunoro pabodero npocTpaHcTsa TS COTPYAHMKOB PAXTHIHOIO YPOB-
HA, C pacnpeaeicHHeM Npas A0CTYNA K NPOCMOTPY M PEAAKTHPOBAHWIO HaHubix. Takuwm
obpazom, Cucrema NOIBOASET IS PASAHIHBLIX TPYNN MOALIOBATENCH PAIrPAHHYHTL KaK
(PYHKUMOHANBHEIC BOZMOXKHOCTH (3AKPLITH/OTKPHITH ONpeaeaeHHbIe GIOKH W MOAVAN), TaK
W HADOPLI MPOCMATPHBACMBIX IAHHBIX, YTO MOIBOIHT NOALIOBATEAAM KOHKPETHOTO TEPPH-
TOPHATLHOTO MOAPA3AENEHHS MPOCMATPHBATL TONLKO CBOIO WH(MOPMALIHIO, A NMOALIOBATEANM
annapara ynpasiaeHus npocMaTpHBaTh BECh MACCHB AAHHBIX MO BCEM TTPCANPHATHAM,

B Cucreme peannsosan Mexanusm penankaunii 6a3 ganueix, KOTOPLA No3soaseT
TEPPHTOPHATLHO pacnipeacieHubiM cepsepam CMH, drynkumonupyiommsm s koHkper-
HBIX GHIHEC CAMHUIL, CHHXPOHH3UPOBATLEA APYT ¢ ApyroM. C 3a1anHoi NepHOAHITHOCTLIO
MPOHCXOANT OTCLUIKA M3MEHEHWI, BHecennbIX B Gasy aannsix. IMocae npuHaTHA H3MEHEHMI
MaKeT paInopatHBACTCH W NPHUMEHNIETCH KO BCeM NpHHHMalomnsM 6aszam nannwx. Kaxusii
cepnep Cucremnt nepecsiiaet 8 rMpoBanHoM BuILe uamenenns B undopmatnn (toban-
JCHHE, HIMCHCHWE, YAancHKue) Ui apyrux cepsepon. Taknm oGpasom, sce cepsepsl CMH
CHHXPOHHIUPYIOTCH JIPYT € APYTOM M HX BAILI AaHHBIX CTAHOBATCH HACHTHYHL, To ecTh, M
COTPYAHUKM TEPPHTOPHANBHBIX NMOAPAMIEACHHI M KOPNOPATHBHOTO LEHTPa MOryT paborars
¢ 0AHON W TOW XKe wHdopmaumeit, noayvas onepaTHBHbiec 0OHOBIESHIA JAHHBIX M0 MEPE HX
JAHCCCHMS, HCTIONL3IYA HHOPMALIHIO 1O HATHAMECHMIO W OCYIECTRAAA KOHTPOALHBIE AW
MOHHTOPHHTOBBLIC (DYHKIIMK,

Monyas NoIsoasieT BecTH AMHUHHCTPATHBHO NOATBEPAIEHHYI0 WHopMauwio no
caenyoutum Tunam MAO:

— JArPAIHCHHBIC ICMEALHBIC YIACTKH (3arpA3HEHHBIC YTICBONOPOAAMH, MHHCPAINIO-
BAHHBIMH NMOATOBAPHLIMKH BOJAMK W ap.);

— JATPAIHEHHBIC BOAHBIC OOBEKTH;

— MPOMBIIACHHBIC MIOUIALKH;

— MEXAHHYCCKH HAPYHICHHbIE YIACTKH;

— maaMonwic ambaphl;

= CRANKH I:KEII{ PErNAMCHTHPOBAHHBIC MOJHUTIMOHE PAIMEUICHHA OTX0A08, TAK W HECAH -
KIIHOHHPOBAHHBIC CHATKH).

Tak kax moayas « Huseutapuaaumns ITAO» asanercs yactsio [MTK CMH, ato nanaraer
OTNCHATOK HA NMPHHIIHIT OPTAHKIAIHK ODBEKTOB, @ HMMCHHD — BCC ODBLEKTLI NPHBA3AHB! K
AWIEeHIMOHHBIM yuacTkam. JTY, B CBOIO ouepelsb, rPYNIHPYIOTCS WK N0 I0PHANMECKHM JIH-
WAM, BIAMCTLIAM JAHUCHIWI, WIH NpoH3BoACTBCHHEIM eanHnuasm. Ha Goace nnakom yposne
HEPAPXHM YUACTKH MOrYT TPYNIUPOBATLCH 1o uexam (B npeaenax oanoro JIV). Jdocryn k
YUACTKAM OCYMICCTRANCTCH Yepes APEBOBHIAHYIO CTPYKTYPY (PHC.1), HO BO3IMOXEH TOMCK
obbexTa no arpubyTy. 3[eCh Ke OCYIMECTBANETCH PeAaKTHPOBAHKE, N06aRICHHE HOBBIX
ofbeKTOR, pelakTHpoBaHUE HHDOPMALIHK 10 YKE HMCIOUHMCH 0OBeKTaM,

Ko scem Tnam obbeKTOB MOTYT OLITH NPUBH3aHLl KoopauHatel (puc.2), aTo naer
BOIMOXKHOCTE oTOGpA3NTL OGLEKT Ha KapTe, YTO AACT AOTIOAHHTEAbHLIE BOIMOXHOCTH [UIA
paborel ¢ panusmi, KpoMe TOro KoopanHatsl MOryT ObITh NPUBA3AHLL M K TOMKaM oThopa

npob.
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Puc.2

Obsektnl MAO ¢ BHeceHHBIMY KOOPIHHATAMI aBTOMATHYCCKM MOSIBASIOTCH Ha KapTte

B Tematnueckux croax (puc.3). 1o nossonsier PACCMATPUBATE 3ArPAIHEHUS, HAPYILCHHS W

APYIME OGBEKTHI B COBOKYITHOCTH, OTHOCHTEIBHO X MECTOPACTIOVIOAREHHS, BO B3aMMOCBA3H
c umi.:pucr PYKTYPOH TIPCANPHATIS, NPOU3BOANTE MPOCTPAHCTBEHHbIIT aHATHA,

\ laKxe no BHeCeHHBIM 06 beKTaM MOKHO NMPONIBOANTH NMPOCTPAHCTBEHHBIH NMOMCK, Bbi-

Opags uHTepecyeMyio o6aacTs Ha KapTe Noay4uTh CNHCOK NONaBmmux B Hee oGbekToB. Takke

B KapTrorpamyeckom MOIYAE ecTh BO3MOKHOCTB OCYILECTRIATE aTpubYTHBHBIH NMOMCK, O
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Puc.3

nonsm obbekros. Paboras ¢ o6bekToM, HallIeHHBIM Ha KapTe, MOKHO NepelTH K AeTATLHOIN
nuchopmatin no vemy 8 CMH, k Tabanuasm u A0KyMeHTaM, TPHBAIAHHBIM K HeMY daiiam.
To ecth, nonyunTh BeCh MACCHB ZAHHBIX N0 OGLEKTY, HCXOA H3 €10 NPOCTPAHCTBEHHOTO 110~
Aoxenus. boaee roro, paboras ¢ 6a30it 1anHHIX M0 06beKTY B CHCTEME, MOKHO NOACBETHTS
WIH CMOIHLHOHUPOBATLCSA Ha HEM Ha KapTe,

Ectb B kaprorpagmueckom Moay/ie BOIMOKHOCTE OCYUIECTRAATH KOMITOHOBKY KaPThi ¢
BOIMOXKHOCTBIO JKCNOPTa B paviniHbie Gopmarsi (jpeg, pdf, png) ans aansHeiimei nevaTy:

— 100aRIATH, 3A0aBATE CBOHCTBA (NAPAMETPLI, PAIMEP, LBET) U MECTONONOKEHHE: Te-
FeHIBL, MACIITAOHON THHEHKH, CTPEIKH CeBEpa, NOALIOBATENBLCKHX HIOOPAKCHHI, TEKCTOBBIX
HALMHCEN, IHTAMNIOR;

— 3anapath paiMep AHcTa (o1 A4 10 AD), OPHEHTALIMIO M KAYECTBO IKCTIOPTHPYEMOTO
HIOOPAKCHUA;

— 10DABAATE HA KAPTY IPAAYCHYIO CETKY, € BOIMOKHOCTBIO HACTPOHKH ¢€ THRA 1 wiara,

= HACTPAMBATL NAPAMETPHI JICTCHIILI: PAIMEP CHMBOJIOB, OTCTYITE, OIHO- WIH MHOTOKO-
NOHOMHBLIN BHA,

— HacTpoiiKa oToGpaXCHMSA MACIITAOHON AMHEHKN: paIMep, LIEHa W YHCAO NeaeHMIl;

— NPUMEHEHNE K KAPTE M ANEMEHTAM KOMIOHOBKH PAMOK, ¢ BOIMOKXHOCTBIO PYHHO#M
HACTPORKM THINA, TONUIMHBL W LBETA THHHA PaMKH,

[py cosnanmnm 0OLEKTA B CHCTEME M 3AHCCEHHM JAHHBIX TI0 HEMY, & B NOCACAVIOMIEM
X AKTYIH3ALUMH MOY/Ib MO3BOJRET NPHBAIATE PACTPOBLIC KOMMH AOKYMEHTOB, KOTOPHIC B
AATBHEHIIEM NOCAYAAT NOATBEPAICHHEM JAHECEHHBIX AHHBIX WINH NOATBEPIAT IOPHINYEC-
KMl CTaTyC 00BeKTa, OHM MOTYT GbITh IKCTIOPTHPOBAHL! M3 CHCTEMBI WM BLIBEICHB! HA MTEYaTh.
ACCOUMNPOBAHHBIC ¢ O0BEKTAMH JOKYMCHTE ARTAIOTCH CAMOCTOATE IbHEIMH 00BEKTaMM Baibl
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LAHHBLIX, K HEM B CBOIO 04epeilb MOTYT GBITH NPHCOBOKYTUIEH LI JIONOJHUTEIBHBIE MATEPHATLI
o mite haiios pasTHIHBIX UH(POBBIX (popMATOB, 4 TAKKE MOKHO OCYIIECTRIATL HE3ABHCH -
Vil TOMCK JOKYMEHTOR IO TAKHM aTpHOYTaM, Kak laTa JOKYMEHTA, THII, KITIOUCBbIC CI0Ba U
KPOME TOTO 110 COACPAAHMIO AOKYMEHTa (noce pacro3HABAHMS) M 1P,

OnHOi 13 BAKHBIX QYHKIHIA MOAY/IS ABAACTCH NOATOTOBKA OTYETHOCTH KaK CTaHaap-
THINPOBAHHOMN MO 3AKPETUICHHBIMH OTUETHBIM hopMam, TaK M 110 NPOH3IBOILHBIM (hopmam,
cOCTAB KOTOPBIX 1 YCJI0BHS 0TO0PA AAHHBIX 3A12ET CaM MOAL30BATENb. [Mpuiem oTueTHOCTD MO
CTAHIAPTHIHPOBAHHBIM (hOPMaM MOKHO PacCMaTPUBATL H KAK /EMEHT NoKyMeHToobopoTa,
4ACTH OTYETOR (PUTYPHPYET KaK 1ataoHbl JOKYMEHTOB, KOTOPbIC MOKHO BbIBECTH H3 CHCTEMBI,
NPH 3TOM OHH ABTOMATHYECKM BYIYT 3aMONHEHEL NAHHBIMH, 3AHECEHHBIMH B MOAY/1b, 0130~
RATEITI0 OCTACTCS TOALKO 3ABM3INPOBATH/3APETHCTPHUPOBATL WX, MPHIIAB TCM CAMBIM 3aroTOBKE
AOKYMEHTa O(MIMATBHBIN cTaTyC, DTa (PYHKLMA N03BONAET H3IDABHTLCA OT avbamposaHus
JAeHCTBRIT NP COTAHMM MACCHBA NH(POPMALLITH, HH(pOpMALIHA W3 NMEPBOMCTOYHUKA NONataeT
cpasy 8 b/l monyns, a 3aTeM NO3IBOAACT c(hOPMHPOBATH MOJHOCTLIO CTAHIAPTHO ohopMIeH-
WLl ¢ 3anonHeHHbil nndopMaumeit abaoH 10KYMeHTa.

[MpUHUNAHATLHON BO3MOKHOCTBIO B MOIY/IE ABIAETCHA OCYUIECTBICHHE MIAHHPOBAHWSA
paBot no pexyastusain OHB, cuctema obecriednt noadop oGLEKTOB WIS y4acTus B ruia-
HAX HA PEKVILTUBALNIO, C YYETOM MJIAHOBBIX 00BLEMOB 3aJaHHBIX TIOIB30BaTENEM (pHC.4),
MO3BOANT CHOPMHPOBATE HA MX OCHOBE JIOThI-NPEUIOKEHN W MOC/IE OCYUIECTBICHHA KOH-
Kypca WK TeHepa rnepesecTH MpolaHHbIE J0Thl B CTATYC JIOTOBOPHBIX OTHOWIEHUIT (puc.5).
B nocieayiomem 1o KaxaoMy u3 00bEKTOB €CTh BO3MOXKHOCTh OTCICKHBAHHA BBITIOTHEHHS
KIOMEBLIX CTALMI paBoT, NPOBOAMMBIX NOAPAIYUKAMH WIH apHUIHpPOBAHHBIMH CTPYKTYPa-
MH, H OAYYATE HA OCHOBE 2TOH MH(OPMALIMK OTHETHl — CBOIAKH O COCTOAHHHM OOBLEKTOB MO
TOMY HIH HHOMY TUIAHOBOMY MOy,

Camoit croxHoi 3anaqyeid npu BHeapeHun moayas « Musentapusauna [TAO», Kak npa-
BHJIO, SBASCTCH MHTErPALNs B YKE CYILECTBYIOIMIT AAMUHNUCTPATHBHO-NIPOU3BOACTBEHHBIN
npolece, HeOGXOIHMO NPOBECTH paboTy Mo NEPEeHOCY IHAYUTENBHON YacTH HHGOPMALIHOH-
HOH OCHOBBI NPOLIECCA B ABTOMATH3INPOBAHHYIO CHCTEMY, MPH 3TOM MOTYT BhIABUTHCH HEKO-
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TOPhIC «10NYIEHHS», KOTOPbIC BO3HHKATH MPH TPATHLUMOHHOM Noaxose K pabote, u apyrue
HECOBEPIICHCTBA NOCTPOCHHOTO npouecca. 000 «CubleollpoekTs okaswiBaer yeayru no
HAMOIHEHHIO CHCTEMBI NEPBHYHON MHPOPMALIMEH, NEPHOAHYECKON AKTYATHIALIHN JAaHHbIX
CBOHMM CHAAMM (ECIH LITAT IKONOTHYECKHX CIYKD He N0IBONSET BLLIEANTE paGotee Bpems
HA ITH LICJIK), @ TaKXKe NMPOHIBOANT A1anTaumio HHGOPMALIMOHHON MoaenH W HHTepdeica
MOIY/H NOA YCTOABIIMACA AAMHHHCTPATHBHO-NPOM3BOACTBEHHBLI Npolece 3akaiuuka.

pu BHeApennun asTomMaTHIHpoOBaHHOrO Moayas yieta OHB # ynpasteHus ux AHKBH-
AauMeH Hanbosee LY THMBIMM GYAVT CACAVIOUINE « IUTIOCK! |

* YMeHbIUeHHe 00beMa olMBOK U «nyTaHKLbl» npH pabote ¢ aanHsiMi no OHB. Bew
HH(OPMALINA 1 JOKYMCHTBI NPHBA3AHBL K KOHKPETHOMY (DH3IHUECKOMY 0BLEKTY ¢ POCTpaHe-
TBEHHON JoKanIaumeil;

* MPH MIAHHPOBAHMH PabOT HE «BLINALCT* HH OAMH OOBLEKT M3 NpoLecca;

* CHHXCHHE TPYAO3ATPAT HA NOATOTOBKY OTYETHOCTH (0COBEHHO CTATHCTHYECCKOM) M
AOKYMCHTALMM, B TOM YHCIe KapTorpaduueckux MaTepHalon;

* COTPYAHHKH KOPMOPaTHBHLIX LEHTPOB H TEPPHTOPHATLHLIX NOAPaIACIeHNI paboTaoT
B CANHOM «pa0OMEM MPOCTPAHCTBE W NOJYUAKOT A0CTYN K OAHOMN K To# xe nHdopMaumn:

* BLICTPOE NOYUCHHE CRATHIX OTYETOB VIS MEHEIKMEHTA, 110 3alIpOcam rocyIapeTBeH -
HBIX CIYKD M NPHHATHA PELUICHW.
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ATJIAC «DKOJIOTUSI, ITPUPOIHBIE PECYPChI
1 COLUATBHO-JIEMOTPA®NYECKOE PASBUTUE

XMAO — IOTPbI» - UHOOPMAIITMOHHASA OCHOBA
PALIMOHAJIBHOTO IMTPUPO/IOTTOJIB3OBAHUA

10.B. Kasanues, JI.H. Kazanuesa
(I'T1 «HALL PH um. B.W. I nuasmanas)

C yneanuenneM o6beMoB MHHOPMALMI O COCTOAHNM OKPYKAIOUIEH CPEIbl U NpH-
POIHBIX PECYPCOB YCAOKHAIOTES npobiemsl, Tpebylouine NpocTpaHCTBEHHOIO pPellieHn,
TeM CAMBIM BOIPACTACT POJb IKOAOTHYECKOTO KapTorpaupoBaHms. Bricokas nudopma-
HHOHHAA EMKOCTh KapTorpaduyeckux MarepHanos, HarlsIHOCTh M JIOCTYITHOCTE KapT
U5 TPOCTPAHCTEEHHOTO AHAIN3a ACHAI0T KapTorpadguieckuil MeTol He3aMeHNMbIM B
HAYUHBIX M PUKAAIHBIX HCCAEI0BAHHAX. DKOJ0r0-KapTorpathuIeckuii METOL ABARETCH
HeoBxoAUMOi cocTaBaglonel TeMaTHHECKUX HCCAEIoBaAHNH, CNEIHANBHOTO MPOrHO3N-
POBAHNS, IKOMNOTHYECKOH IKCTIEPTH3LI.

ArnacHas Kaprorpadus IKONOrH4ecKoit 1 NPUPOAHO-PECYPCHOH HANPARICHHOCTH 3a-
ponunack B Hawei crpave B 70-e roasl, korna 6uin w3nane «Artnac necos CCCP» (1973),
«ATnac apeanos w pecypeos nekapcrsentsix pacrenuit CCCP» (1983), Arnac «[lpupona u
pecypenl 3emans (1998), «Dkonorwdaeckuii atnac Poceuns (2002). Dxonoruyeckoe KapTH-
posanue Tepprropun 3anannoil Cunbupu npeacrasaeHo wagaHusMu: «Atnac TioMeHCKoil
obaacTis (1971, 1976), sAtnac Xanrei-Mancuiickoro astonomuoro okpyra. Tom I, TTpupona
u akonoruas (2004),

'l «HALL PH um. B.A. Inunsmanar Ha npoTsKeHWH psda JET OCYIIECTRAAET TEMa-
THHECKOE IKOJIOrHYEcKoe KapTHposaHue n Moaeauposanne. Exeronno usnaercs «Kapra
MPHPOIONIONL30BAHNS W npon3soacTeeHnoi nHgpactpykTypsl XMAO-IOrpui» (M-6 1:200
000}. B 2005-2006 ronax manaercs atiac «Ocobo oxpansieMsle NMPUPOAHBIE TEPPHTOPHH H Jleca
XanTsi-MaHCcHHCKOro asTOHOMHOTO OKpyras B ABYX ToMax, Tom | conepxut HuhopManio o
TEPPUTOPHSX, UMEBIINX HA MOMEHT M3IaHMs aTjaca oOXpaHHbli cratyc. 910 ocobo oxpanse-
Meie npupoansie TepputTopun (OOTIT), TeppuTopun TPAIHUIMOHHOTO MPHPOAOTONL30BAHMNS
(TTTI), keapossie feca, 3anNPETHLIC MOJOCH, 3AUIMTHBIC MOJ0CH, 3eaebie 3o0usl. Kpome Toro,
B aTnace cogepxutes rpadmieckan undropmaums ob ysactkax pacrpeaeieHHoro onaa Heap,
nHpacTpykType — noporax, tpyGonposoaax. Tom 2 COREPKUT ITSITE KAPT, XAPAKTEPHU3YIOTIIX
AECHBIC pecypehl ABTOHOMHOTO OKpyra, sofocbopHbie Bacceiilbl, BONOOXpaHHBIC 30HK H
DONOTA. ATHac HAlIEN LHPOKOE NPHMeHeHHe B paboTe cnelHaTHCTOB-2K0JI0TOB, HEIPOTIONb-
30BATENCH, CTYICHTOB,

3a nepuot, NPOISINNI © MOMEHTA W3aanus ataaca «Ocobo OXPAHSEMBIC MTPUPOIHbIC
repputopui v ieca XMAO», 8 TTT « HALL PH um. B.W. L nunsmanas vakonaeHa nugopma-
HITH O HEAPONOAL30BAHWH,, HCTIONB3OBAHWH NPUPOLHLIX PECYPCOB, MOHUTOPHHTE OKPYXKalo-

HIEH CPEbl, HCTOMHUKAX M MECTAX 3aTPAIHEHUH NPUPOIHBIX CPEL.

Leoboro sHuManna 3acayxuBacT HHPOPMALIHA MO IKOJOTHYCCKOMY COCTOAHHIO
Fepprtopni okpyra. HeobXxonmmMo oTMETHTL NOSBIEHHE OTCYTCTBOBABIIEH 10 HEAAB-
HETO Bpemerin widopMatum o HedyTe3arpa3HEHHBIX 3EMIAX, KOTOpas celfuac crana 1o-
CTYIHA B peaynsrate iemndprpoBaHns BLICOKOKAYCCTREHHBIX KOCMMYECKHX CHUMKOR
120
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MeTpoBoro n cybmetposoro paipemenus. Mo pesyabrataMm AeHppUPOBAHHA KOCMH-
HECKHMX CHHMKOB, a TAKXKE BEAOMCTBEHHBIX MATEPHANOB GbLIH OLMBPOBAHE! HCTOYHHKH
HETATHBHOTO BO3ACHCTBUA HA NPUPOAHYIO cpeay — (akesa No CKUrAHHIO NONYTHOTO
HE(ITAHOTO ra3a, BOAOBLINYCKH KaHANMIALHONHBIX OYMCTHAIX COOpYXEHUH, nonuro-
HbI TBEPAbIX GBITOBBIX M IPOHIBOACTBEHHBIX OTXOAOB, payiueel HedTH M noaTOBapHON
BOABLI, BLIpYOKH, rapu,

Ira unopMaLHs fieraa B oCHOBY conannoro s 2011 rojy arnaca « JKomOrus, NPUpo-
HbIE pecypesl 1 counansho-nemorpacdmicckoe passurne XMAO — [Orpuis. Takxe B aTrace
HETIONBIOBANDI MATEPHANB! AIMHHUCTPALMIA MyHHIHIATLHBIX 06pasosanmit XMAO — IOrpsi,
AenapramenTa sxkonornn XMAO — IOrpu, [lenapramenra no Hepononslosatnio XMAO
~ 10rpsi, ¥Ynpasnenus deacpansioi cayxbu FOCYIAPCTBEHHON PErUCTPAIINN, KATACTPa M
kaprorpamn no XMAO — [Orpe, @TYTI «Pocaecundopr «3ancubaecnpoexrs, IY «Xantsi
— Mancuitckuit LITMCs,

ATIAC CONCPRUT PANTHUHYIO BEAOMCTBEHHYIO H CIICLMATLHYIO HHDOPMALIHIO, KOTOpas
NOAEIHA U LIHPOKOTOD KpyTa crieunanucTos. Mudopsmaums npeacrasicHa s CHCTEMHOM BHIC
W XapaKTePHIYET XO3AHCTBEHHYIO ICATENILHOCTS YEJIOBEKA, MPHUPOIHBIE PECYPCHI, CAOKHBIIY-
I0CS CTPYKTYPY IEMACTIONLIOBAHUA W CHCTEMY 0COBO OXPAHFEMBIX NPUPOAHBIX TEPPHTOPHIL.
Best akonornieckan, undpactpykrypras undopMaima, IaHHBIE 10 3eMICNONLIOBAHIMIO 3a-
(hukcHpoBansl Ha MOMeNT paspaboTKu aTnaca.

[Maauupyercs BRIMYCTHTH ABa ToMa ataaca, B 2011 roay — Tom | «3emaenoasiosanue.
Ikonorns. MOHHTOPHHT NPUPOAHON CPeltbi», B AANLHEHITEM — TOM 2 «[Tpuponnwme pecvpest
W npupogonanbiosatues. OcHosHo#N Maciutab kapr — 1:200 000, dopmar amcra — A2. Tep-
prTopus XauTsi-MancHitcKoro asTOHOMHOTO OKPYra B faHHOM Macimabe npeicTanicHa Ha
| 14 aucrax, psan obobuaommx kapT smnoanes s Macuitate 1:2 500 000.

Towm | conepxur 3 kaprn:

* KapTa Kazactposoro aeaexns tepputopun XMAO-IOrpui;

* Kapra pacnoaoxenms aechHnaecrs XMAO-KOrpui;

* KapTa «3emaenonsiosanne, Ikonorus. MOHHTOPHHT NPHPOIHOI CPEibis.

Kapra xanacrponoro sesennn veppuropun XMAO-IOrpw maciraba | 2 2 500 000 oro6-
PaxacT COBPEMEHHOE AC/ICHHE OKPYra Ha KAAACTPOBLIC CAHMHMLBI — KALACTPOBLI OKPYT,
KQIACTPORLIC PAROHBI, KAIACTPOBLIC KBAPTAIbI.

Kapra pacnosomenna aecnwiects XMAO-IOrpw IOrpwt macurrata 1: 2 500 000. B na-
CTOSIIEE BPEMS OCHOBHBIMM SIMHULAMM YTIPABICHHA JIECAMM CTANH YUACTKOBLIC JIECHHYEC-
tea. B 2010 roay s coorserctonn ¢ Mpukasom dereparsHOro areHTCTBa JCCHOMO X03sficTBa
(Pocnecxos) Ne370 o1 05.10.2010 8 XMAO-IOrpe obpazosano 65 yacTKOBLIX NECHHYECTE B
npeaenax 14 necunvecrs. Ha kapre orobpaxeno Mx pacnonoxenue Ha seMmasx gecrHoro domia,
a rakxe 2 aecuruectsa Ha semanx OOTIT, chopMUpoBAHHBIX B COOTBETCTHHH C NPHKAIOM
Pocnecxosa ot 29.02.2008 Ne59.

Kapra «3emaenoaszonanne. Dxonorns. Mowntopunr npupoanoii cpeast» maciuraba
1 : 200 000 npeacrannena va |14 ancrax. [NMpeasapser kapTy cxema pacnonoxenms anctos. Ha
cxeme TaKke 0630pHO NOKA3AHA CTPYKTYPA ICMACTIONLIOBAHNS 10 KaTeropusam emens. Paanen
«3emnenonsiosatues oToGPAXACT COCTAB 3EMENL MO UEACBOMY HazHaveH0. OrobpaxeHnl
IEMITH HACCTCHHBIX TTYHKTOB W 3ACTPOCHHbIC TEPPHTOPHI. 3eMan AecHoro (poHaa HaHeceH k!
C YKa3aHMEM HOMEpa KBapTana u npeobnanaouieit nopojis ieca, IEMIH CENbXOINPEANPUATHI
— € yKA3aHKWeM NoaL30BaTean. 3ta wHopMaiua NOIBOAACT ONPEAEAHTE ICMICTIONLIOBATEAA
KOHKPETHOIO YMACTKA.

Paanen «Dxonormsis» conepxut nudopmaumio ob MCTOMHHKAX HETATHBHOTO BOANCHCTBHA
HA OKPYXRAIONULYIO Cpeay — Noaurons orxoaos (39 obsexros), hakena (544 urr.), 99 sonons -
MYCKOB KAHATHIAUMOHHBIX OYHCTHBIX COOPYKEHHI, 3 TAKKE HAPYIICHHBIC TEPPHTOPHH — | §
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Puc. 3. @pazmenm xapmu « Jemaenoasiosanue. Icoiocus. Monumopuns npupodwoii cpeduis

663 BLIpyGoK M rapeit obuiei naowannio 617 twic. ra; 3 807 yyacrkos Hedire sarpssHeHHbIX
IEMENb.

Hisectho, uto 8 XMAO-IOrpe camas Goabias ceTh IKOAOMHYECKOTO MOHHTOPHHTIA,
HACHMTHIBAKOILASA OKONO b THICHY NOCTOB. 10 WiemeHTH (eacpanrsioi cetn LITMC — 103
nocra, W3 Hux 26 meteoctanumni, 30 ruapoxumuuecknx 1 47 rHAPOTOrHYECKHX NOCTOR:
pernoHaIbHAA ceTh — |31 nocT, a TaKKe NOKATBHBIE CETH MOHUTOPHHTA — 5629 noctos
Ha yuacTkax Heap. HabmwaeHnem oxBadeHbl BCE NPHUPOIAHLIE CPEdbl — NOBEPXHOCTHBIE
BO/LBI, JOHHBIC OTAOKCHHA, ATMOCRIEPHBIA BOIAYX, CHETOBLIC BHINAACHHSA W NOYBOTPYHTEI,
B ataace 3ta mHopMauMs CHCTEMATHIMPOBAHA KAK M0 YPOBHIO, TAK M MO NPHPOLHBIM
cpeaam, M oTtoDpaxeHa BREPBLIC B LIEJIOM M0 PETHOHY. ITO JaCT BOIMOKHOCTL AHATHIA
H ONTHMH3ALNH PACTIONOKCHUSA NOCTOB ANA NMPOECKTHPOBAHMA HOBBIX WIEMCHTOR H KO-
PEKTHPOBKM VAKC CYUIECTBYIOLINX.

B arnace na kapre «3emaenoasszosanmne. Ikonorus. MoHHTOPHHT NpUpoaHOil
cpedsls npeacTamieHa noapobras HHQGOPMALNA NO TPAHCNOPTHOH M NPOMBILLIEHHOI
uHdpacrpyverype. HaneceHns apToMOOMABHBIE W KeNCIHBIC JOPOTH, HedTENPOBOIHLI,
rasonposoasl, BeaeaeHo 484 ywacrka Heap no A00s4e H pasBeake Viaesoaopoaos (1o01-
FOCPOMHBIE H KPATKOCPOUHBLIC THUEHINN), 838 AHUCHINOHHBIX YHACTKOR Heap no aobkive
OBIEPACTIPOCTPAHCHHBIX NMOACIHBIX HCKONAEMBIX (necok, ranua, topdy, caamen) u 23
AHUCHIMOHHBIX YIACTKA N0 J100LMe TBEPALIX NONEIHBIX HCKOTIAeMBIX (VIAA, J0a0TA,
ueoauTa, Kkpapua). Beero s atnace noxkasano 537 naomanueix o6BEKTOB NOATOTOBKH W
rpancnopruposkn wedtu u rasa (AHC, UNC, VITH wu ap.). 12 968 kvcrossx naomwanok,
344 hakeIbHBIX YCTAHOBKN.

IMaannpyeTcs K HAAAHHIO BTOPOI TOM AT/1aca, KOTOPLIH BYACT HMETH IPHPOIOpecYPCHOE
Hanpasaexne. B 0CHOBY NOOXEHO IKONOTHUECKOE ACTCHNHE TEPPHTOPHI Ha ypoumiua. [Mpu-

Hamuadyaman nayeno-npaKmuseckan Kowhe pe i 123




poauTes MHOPMALIMA TI0 OCHOBHOMY NO/IB30BAHHIO NPHPOAHBIX PECYPCOB — OXOTXO3ANHCTBAM,
PLIGOMPOMBICOBBIM YHACTKAM, TEPPUTOPHIM TPAAUIMOHHOTO NPHPOAONIONBL30BAHMS, @ TAKKE
TEPPUTOPHAM, HMEIOIIHM OXPaHHOE 3HAYCHHE — QOTI1T, ynacTkam Ha KOTOPLIX YCTAHOBACH
JAMpeT OXOTHI, 3UMOBAALHBIM SMaM, HEPECTHIHILAM,

Takum oBpazom, arnac «DKOAOTHSA, TPHPOAHEIE PECYPCHI 1 couHansHo-aemorpadmuec-
koe pazsiine XMAO — [Orpbi» 1eMOHCTPHPYET COBPEMEHHYIO ANTPOTIOTEHHYIO HATPY3KY Ha
OKPYXAIOILYIO CPealy, TO3BONISIET HATSITHO NPE/ICTABUTE CIOKHBILIYIOCH CHCTCMY ocobo oxpa-
JiSieMBIX TIPHPOHBIX TEPPHTOPHIA B Pa3pe3e ee COCECTHA ¢ OBYCTPOCHHBIMH TEPPHTOPHIMMU,
a TAKKE OUEHUTE HDPEKTHBHOCTE caMoit 0BIHPHO# B Poccum cuCTCMbl SKONOTHYECKOTO

MOHHTOPHHTA OKPYXAIOWIEH CPeilbl,
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K BOITPOCY BYIVIIIENA PEKYJIbTUBALIMY KAPLEPOB
OTKPBITBIX TOPHBIX PABOT
HA TEPPUTOPUM ITPUTIOJIAPHOTO YPAJIA
(Ha npumepe HCnob30BaHus nepepadborannoro OypoBoro uiama)

H.M. Bonkos, C.H. Tumenxo, H 8. Kpymusus, B.IT. Metenskon
(XanThi-MaHCcHilCKOE perHoHATbHOE OTACCHHE MEXOTPACICBBIX
IKOJNOTO-IKOHOMMIeCKHX Heenenosanuil PAEH)

B wactosimee spems Ha TeppuTopuu XanTei-MaHCHIACKOrO aBTOHOMHOTO oKpyra —
KOrpet nobrray vedr 1 rasa ocyuectansior 58 npeanpusTiit, bonburyio yacts obbema 1o0bi-
41 Hedhri obecnieiuBaloT |0 BEPTHKAIBLHO HHTErPUPOBAHHLIX HeTAHBIX KOMIaHMI — 99, 5%
o1 0buieh 1oBsMKM HedTH MO ABTOHOMHOMY OKPYTY M TosibKO 0, 5% oT 0Biero ofibeMa Hedu
AODBIBACTCH HE3ABUCHMBIMM NTPOM3BOAUTENAMM []].

Crenens TEXHOreHHOIO NpeobpasoBaHus NMPUPOAHON Cpefbli B PAHOHAX OCBOCHHS He-
(TAHBIX MECTOPOXICHHI ABTOHOMHOIO OKPYIa BEChMA BBICOKA M HETKO Jie wHdpupyercH
MaTepHanaMM JIHCTAHLIMOHHOTO 30HAMPOBAHMA 3eMIIH.

Creunduka HcropHueckoro passurua HedTea06sIBAIOLICH OTPACAH B OCHOBHbIX paio-
Hax A0DbMK Gbla M NOKa OCTAETCH BAKHEHIIMM KOMITOHCHTOM MPOMBIIeHHOCTH. Takmum
06pasom, OT CTeneHu, NPOAVIKHTEALHOCTH H MACIITaboB pasBuTHA HedTHHON OTPACTH Ha-
MPAMYIO 3aBHCHT H CTENEHDb AHTPOMNOTCHHON HAPYIIEHHOCTH NPHPOIHOMN CPEibl TEPPHTOPHM
HOrpet. lannoe o6cToATeNbETBO MMeeT HOMBLIOE 3HAYCHHE B CBAIH C TEM, 4TO HCTOPHYECKH
HedresobbiBalOIan OTPAC/h B OKPYTe PasBHBANACH M PA3BMBACTCA IKCTCHCHBHEIM MYTEM,
MPH KOTOPOM pa3paboTKe NOABEPTAIOTCH paHee He OCBOSHHBIC TEPPHTOPHH M Heapa. [Moa-
TOMY B CBA3H C pa3paboTKol HOBBLIX MECTOPOXACHHIH YBEIHYMBACTCH MactiTal NAoATHOrO
BOIJCHCTRHA HA KOMITOHEHTH! okpyxalouiei cpeast (OC).

O61en3BecTHO, 4TO OCHOBHBIMH TEXHOTCHHBIMH (DAKTOPAMH, ONPEACASIONIMMMN CYK-
LUCCCHM DKOCHCTEM TNPH IKCIUTYATALHN HEPTHHLIX MECTOPOXKACHHIH, ABARIOTCH MEXAHHYCC-
KHMC HapyleHHA PACTHTEILHOINO M MOYBEHHOIO NOKPOBA, MNEPepPACcpPeieIcHHe CTOKA BOILI B
PEIYILTATE HAPYLIEHHA BOJHONO PEXKHMA HIH HEBLINOJHEHHE NPOEKTHLIX pelueHuil no ero
pairpyake, 3arpAiHcHHe aTMOC(PEPHOTO BO3JLYXd, CHErOBOTO MOKPOBA, MOYB, NOBECPXHOC-
THHIX H NMOASEMHLIX BOJ, ROHHBLIX OTAOXKEHHI NPH CRXUTAHWH NONYTHOTO HedTAHOTO rasa,
NOCTYIJIEHHE OTXOA0B HehTeA0DLIMH BO BCE NMPHPOAHBIC KOMIIOHCHTHI NPH JIHBHEBOM CTOKE
¢ TeppuTOpUH 06LEKTOB 1 aBapuiHbIX cHTYalMax. Takum obpasom, vedrreraszonobuiBaoias
OTpacab BKIIOYacT B cebn ueasii cnexTp sarpasHuTeieH: HedTh U HeTENPOAYKTH, CTOYHKIE
W NJACTORLIC BOKI, OYpOBLIC PACTBOPHLI M P XHMHYCCKHX pearentos. Bech 10T KoMIIeKc
BOIACHCTEBHA NMPHBOAWT K HCTOWICHMIO M/MIH YHHYTOKCHHIO HEKOTOPKIX NpeacTasuTeaei
KHBOTHOTO MHPA.

Heobxoammo yroMH|Th, 4T0 Hanboaee macurrabhoe obpasosaHne KOAHYCCTRA OTXOA0B
APOHCXOINT Ha aTane OypeHHA IKCIUIYaTALMOHHBIX CKBAXMKH (HaYA MBI aTan paspaboTkw
mecTopoxacHns ). [pouece HypeHHsa CKBAXKKH CONPOBOXIACTCH NPHMEHCHHEM CTICITHATLHBIX
MATCPHAIOB W XHMWYECKHX PEATeHTOB PavIWYHON CTCIIEHH ONACHOCTH, IHAYHTCALHEIMH O0L-
emamu BosonoTpebacHus U obpasosaHns OTXONOB NPOHIBOACTEA U noTpebienun. byposuie
OTXO/ibl, HAKATUTHBAKILIKECH B LLIAMOBOM aMbBape Ha TEPPHTOPHM MIOILALKH CKBAKHH, B
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CROEM COCTABE CONEPXKAT IOBOJILHO IIHPOKHI CNEKTP arps3HuTENeit MHHEPATLHOTO W Opra-
HIMECKOTO TIPOHCXOMAICHHNS, HO MOC/E KOMILIEKCHOTO 06e3BpeXUBaHMs I MepepaGoTKu
npeacTasasior coboit HHEpTHYIO Maccy M mmeioT [V-V xnace onacHocTH.

Tax, 1o cocrostumio na 01.01.2011 r. #a Ganance neex paboratounx B I0rpe HedTsHbIX
koMmasmit uneanaocs 155 718 cksakus. YToBbl MNOHATH CTENEHb TEXHOrEHHOTO BO3ACHCTBHS
Ha srocdiepy KaK 4acTb OKpykaioieit cpeist, npuseaeM HeGonbiuoit dhakr. [pu pacuernom
ofbeme Byposoro utama, o6pasyiowierocs npu GypeHH OXHOH CKBAXHHEI okosto 1000 m*
i ¢ yaerom HasathHoit sraknoctH 50-70%, BeibypeHHbI 06beM FOPHOH MOPOABLI BMECTE C
oTx0faMu GypOBLIX PACTBOPOB, NIPH PABHOMEPHOM DACTIPENENEHUH BCErO 3TOr0 obbeMa Mo
TEPPHTOPHN ABTOHOMHOTO OKpyTa rotakio 538 801 km? o1 sepumu INpunonsiproro Ypana
i a0 sepxosbi p. Bax obpasyer crnoit TonumuHoil okono 0,288 M u obbemom He meHee 3 991
TBIC. M’ IAHHBIX OTXOIO0B,

daxkTHdecky, eciu Obl THTIOTETHYECKH BLIHYTEL Bech obpa3oBaHHbli 6ypoBoil waM B
XMAO-IOrpe, To BCce HaceJeHne OKpyra okasaiock OBl Mo KojeHo B HeM. TakoBa 1ieHa akono-
riyeckoii Be30nacHOCTH CEroHAUIHEro 3KoHoMIYecKoro Baarononyuus Poccuu M kuteneit
oKpyra B oTaeasHocTH. Bee 910 «GoraTcTeo» ceiluac pasMelieHo B KoioccansHoil cetu Gypo-
BBIX [IAAMOBLIX ﬂMﬁﬂpﬂB. CKOHUCHTPHPOBAHHLIX Ha TEPPHTOPHH NMHUEH3IMOHHBIX YYACTKOR
Hegponoasiosarencit IOrpsl, M AKIE YACTHYHO NOABEPraeTcs MHHHMANLHO nepepaboTke.

B ycrnoBMsx peaiM3aliii HALLMOHAIBHOTO MEranpoeKTa «Ypan npoMbiiUieH bl — Ypan
[TonapHerits BCTAHET BONPOC O NOCHEAYIOUIeH KpynHOMacITabHON peKyJIbTHBALIHH PYIHBIX
mecTopoxaeruit [Tpunonsproro n IMNonaproro ¥Ypana. e B3ats B 9TOM ciyyae rpaHano3HbIE
0OBEMBI TPYHTA [UTA 3aN0JHEHUA BHOBL 00pa30BaHHONO «IYHHOTO NaHmuadiras, KOTOPLIi
Hen3bexHo obpasyeTcs Mocie OTKPHITONO KapeepHoro cnocoba ao6uuu pyasl ¥ HaHeceT
HaunTenbHBIH yuiepb nanmmadrro-obpasyiouteit pyHkunn Ypana B MecTe peannsaluu
npoexTa. A Belb aTo Kpacuseituime nanmadgrsl [Mpunonspuoro Ypana, 3oHa ansnuiickux
NYTOB W NMOTEHLMANTBHOTO peKpeaunoHHoro knactepa KOrpw.

OnnoanayHo, 4T0 0BBEMOB BCKPBILIHOM TTOPOILI UTA PelieHns NaHHON 3amaumn Oyner
HEAOCTATOYHO, OHM (PHIHYECKH HE CMOTYT 3aTIONHHTL Bee ofpasyeMble oTpuLaTebHbIe (hop-
MbI penbecha Ha MecTe BaipaboTaHHBIX Kapsepos. Heyxenn npunercs paspabarsiBaTh HOBbIC
Kaphepsl Mecka v Topa L1si NPUTOTOBIEH U PEKYILTHBALHOHHOTO rpyHTa? Hanuio so3nnk-
HOBEHHE «MPUHLIWTIA TOM HHO», KOTAa JLUTH PEKYNLTHBALIMH OOHHX HAPYIUIEHHBIX 3EMETE MBI
NOKHB! CO3JIaTH HOBBIC HapylleHHbie 3eMan. Takum obpasom, JaHHBI NOAXOA B PELICHUH
3T0#H npobaems L0mKeH GBITH COBEpLIEHHO HOBLIH M 3KoorMYeckn adbekTnBHbIN. Henpas
HE HAMOMHUTD (hakT, uto Hanpumep, B CLLIA Hedyrsinbie koMnanum 3a IeHsIH 0TAAI0T Bypo-
BOW 11nam drepMepaM, Tak Kak ero BHECEHHE B OMpELENEHHOM KOJHYECTBE B BEPXHHUH ropH-
SOHT TNIOYREI TOBBIIACT €& MIOAOPOIHE, ABIAICH XOPOUIUM METHOPATHBHEIM MEPOTIPHATHEM.

Ham suanres, 4ro anstepHaTHBO HCNONB3OBAHMSA obeaspexerHoro Dyposoro mwaama
AQAHO CTaTh HE €TO TPAIWIIMOHHOE 3aXOPOHEHHE B HACKITTH KYCTOBOTO OCHOBAHUA HIH OT-
CRITTKA Ha HACKINK ABTOMOBHABHBLIX TOPOT, A €10 IPUMEHEHHE B KAYECTBE CTPATErHYECKOTO
MATEPHATIA PEKYNLTHBAHTA, KOTOPLIIT TaXe Mo coemy reoJIorHMeCcKOMY BO3PACTY H TeOXH-
Mideckoi npupose Dynet GAH30K Toil cpene BHIPaBOTAHHBIX Kapeepos, B KOTOpPLIX Byner
pasMetieH. Buecre ¢ atium npu Bhiemke nepepabotanioro GypoBoro uuiaMa Hesecoobpasio
OCTARAATL BHIEMKY amBapa He 3achimanHo An9 nocesa TpaB-MeNHOPaHTOB Nno Bopram u
F'I:“‘"‘-KL‘ W 0DPA30BAHUS PEICPBHOTO MPOTHBOTIOKAPHOTO BOIOEMA, HTO AKTYANbHO B CBETE
ODOCTPUBLICHCH NoXapoornacHoi oBCTAHOBKY B paitonax 3ananxoi Cubupu B nocieanmue
FOitbl. BOIMOKHO, MPUAETCH NOZHWMATE YXKe 3aXOPOHEHHBI 1111aM 1 Be3TH ero Ha TUTOIAIKH
HAKOTIACH W pesepna peKyTbTHBAMOHHOTO IPYHTA,

”ﬂ'inmy YAKE Celfvac Hamo NoayMaTh 0 paspaboTke crnennanbHoil PEerHoHANBHOM NMpo-
'PAMMbE Dyntyiiero weros3osanms obeaspexentoro GypoBoro mmaMa B OKpyre b Kauyecrne
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BTOPHYHOID MATEPHANA — PEKYILTHBAHTA JUTS OTKPBITHIX TOPHBIX paboT, IOTHCTHKE I0CTABKH
MATCpHANIA B MECTA MMPHMEHEHHA W SKOHOMMWYECKON MOTHBALHH HeDTAHBIX KOMMAHWH LIS
YHacTHA B 3TOH NMPUPOAOOXPAHHON NEATENLHOCTH KAK COCTABHOMN 4acTH HaUHOHANBHOTO
METanpoekTa «Ypan npombitnentbii — Ypan Moasprsiiis.

JTHTEPATYPA

|. Bxanoruyeckas cuTyaums B XanTsi-MaHCHACKOM ABTOHOMHOM okpyre — [Orpe 8 2010 roay.
XauTei-Maucuiick, 2011, http://www ecougra.ru/public/2.
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PAJIMALIMOHHBIN KOHTPOJIb 1 OXPAHA
OKPYXAIOIIEN CPE/IBI

T. A.I'myikosa, 1O, E.Jlanmoea, U. E. lllnakapok
(PIrBOY BI1O «Ypansckuit rocy1apcTBeHHLIH rOPHBI YHHBEPCHTET»)

[Mpouecc 106K, nepepaboTKH M UCNIOAL30BAHUA HE(TH CBA3AH C MONYTHEIM H3BJIcYe-
HHEM Ha 3IEMHYIO MOBEPXHOCTL ecTecTBeHHbIX panuonykuaos (EPH). K takum paauonyxom-
1AM, B NEPBYIO Ouepellb, OTHOCATCH paauii-226 (NpogykT pacnaga mpUpOAHOro ypaHa-238),
TOpHii-232 u Kanuit-40, a Takke paIMoaKTHBHBIE raskl panoH-222 u panon-220 (Topon).

[To BeaAMYMHAM AKTHBHOCTH H H3O0TONMHOMY COCTABY ECTECTBEHHBIX PAOTHOHYKITHIIOB,
nonatalommnx B Guoctepy, MX patHalMoHHOe BOACHCTBUE HA TIOJEH W IKOCHCTEMY MOXET
COIABATH CUTYALIMH, NP KOTOPBIX TPEGYIOTCA MepPhl IMPOTHBOPAIMALIMOHHOM 3aIUTE, BKIO-
yasn obecneuenue Ge3oNaCHOCTH NMPH oOpalIEHHH C PANMOAKTHBHBIMH OTXOMAMH,

Xapaktep paaualinonHoi 06cTaHOBKK Ha 00BEKTax He(TENPOMBIC/TA 3ABUCHT, B OCHOB-
HOM, OT ClenyIomnx (hakTopos:

) 0T AKTUBHOCTH WK KONTHUeCTBeHHOTo coiepxkadust EPH B wedrn u nnactoBbix Bosax:

6) OT XHMUYECKOTO COCTABA MUIACTOBBIX BOJ M CTENIEHH OBBOAHEHHOCTH HE(TH, Onpee-
JIFIOUINX CTEMEHb PALHOAKTHBHOCTH OTIOXEHHH Ha obopynoBaHMK:

B) T 06pa3oBaHKA TPYAHOPACTBOPHMBIX OTIOXKEHHI HA BHYTPEHH X MOBEPXHOCTAX
TPYBOTPOBOIOB, HACOCOB, APMATYPHI, PE3EPBYaPOB M NPOY,

Hamu otpabotana TeXHONOTMS pATMOIKONOTHUECKOTO 0BC/IeI0BAHMS Ha pane obbekToB
rererasonobuisaioniero nmpoduns (AO «HuwxknesaproscknedTerazs, AO «CubHehTs», AD
«HepHoropHedTs»), KOTOPAst OTPAKEHA B METONHYECKHX pekoMeHraumnax u Mmetoaukax. Bee
HT]1 cornacosans c BHUWMM um. [1. M. Menneneesa u BHUUDTPHU (Mockosckas obnacTs).

Texnuka u METOINKA PAIHAIMOHHOrO KOHTPOIS W PATHOIKONOTHIECKOTO MOHHTOPHHATA

EmkocTh 6Hoctheph! — BeAHIHHA TOCTOSHHAS, Haxe ecnu cBpoc parHoaKTHBHBLIX OT-
XOIOB ATOMHOTO ITPOM3BOJICTBA HE MPEBLIIIACT JAOTYCTHMBIX TIPENeIOB, MOXET TIPOH30IHTH
TOKATLHOE M THODAILHOE HAKOTUIEHHE PAIMOaKTHBHBIX 3arpsisHeHuil B Buochepe rnasHuIM
06pa3OM 3a CYET IONTOKUBYIITHX panrHoHyknnaos. Takum oBpa3om, panHoakTHBHOE 3arpsi3He-
HHE OKpYAKalOLIeH CPe/ibl, KAK W 3arpsS3HEHHE ee OTXONaMH COBPEMEHHOI NMPOMBILLIEHHOCTH
W UHBUAK3AUNK, — Hen3BeXHLII (PaKTOP ATOMHOTO BeKa.

Eauncrennoe, 4o Heobxommmo ACNaTh, — 3TO KOHTPONHPOBATE YPOBCHL PAIMOAKTHE-
HOW 3arPA3HEHHOCTH OKPYKaIOLIeT CPCILl U MPUHUMATE MEPBI K €r0 OTPaHHYEHHIO, 4 TaKkKe
MPEAOTBPAILATh NONIANAHKE PATMOAKTHEH bIX BEIECTB B 06 BEKThI OKPYKaouieH cpeb.

Konrpoas 3a pannoaxrusnoii 3ATPAIHEHAOCTHIO OKPYKAIOUIEH Cpe/bl

Kak npasuno, s paitone HeTENPOMBICIA NOCTOSHHO BEJIETCA COOTBETCTBYIOLLIEH CNYH-

Goii KOHTPOIL 38 paTHAUHOHHBIM 3ATPAIHEHUEM OKpYXalolei cpensl. B arom cnyyae xopowo
HIBECTHEI PUTHOHYKIMIIbL, KOTOPIMM MOXKET GLITh 3arpsisHeHa OKpyxalomas cpena. Konrpons
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32 BOMOXHEIM PATHOAKTHBHBIM 3ArPAIHEHHEM OKPYKaouieH Cpellbl MPOBOAAT ImyTem oThopa
npob 1 nocaeayoutero H3IMEPEHUA OTHOCHTENBHBIM METOAOM HX AKTHBHOCTH M VIeALHOW
AKTUBHOCTH. [Lst 9TOH enu nomkHbl GbiTh paspaGoTaHsi YTBEPKACHB COOTBETCTBYIOUIMMM
OPraHH3alMAMK CTAHAAPTHIOBAHHLIE METOXHKM orbopa npob M H3IMEPEHHA HX CyMMapHOH
M YACNbHOR aKTHBHOCTH.

B cayuae asapuitnoi CHTYAUHH € MOMOIIBIO PATHOMETPHYCCKHX MM HO3HMETPHYEC-
KHX NpUBOPOB ycTaHABAHBAIOT MECTa HAMBOBILIETO PAIMOAKTHBHOTIO 3arPAIHEHMUA, 3aTeEM
H3 3THX MecT BepyT nNpobsl M AOCTABAAIOT HX B COOTBETCTBYIOIIHE PALHOMETPHYECKHE
natoparopuu. B naboparopusx no CTAaHAAPTHOW METOAMKE HITOTOBANIOT NPENAPATHI U3
BIATHIX MPOO M OTHOCHTENLHBLIM METOOM HIMEPAIOT AKTHBHOCTD NPpenaparos, a 3IHa8 Mx
MACCy, pacCHHTLIBAIOT YACNbLHYIO AKTHBHOCTL HYKJIWIOB B nuceneayeMmsix npobax. Ins npa-
BUILHOW OPraHM3alum uaMepeHnit B nepeyio ovepeib HeoOXoIHMO HAEHTHHOHUMPOBATS
PALHOHYKAMIBL, TPUCYTCTBYIONINE B KOHTPOAHPYEMO# npobe. [Lna raMMa-uanyqanommx
HYKJIWAOB 3TO AYHIIE BCETO CAEAATH C MOMOULLIO MONYNPOBOAHMKOBHIX FAMMA-CNEKTPO-
METPOB,

Mpu or6ope npob HeobxomMMMO VKAIHIBATE MECTO, ATy M BpPeMs BIATHH Npobsl, da-
MHIWIO JMua, nposoausinero otbop. Mpobs momenaoT B MOAHITHICHOBLIE MELTKWH WAW
NOAYAWTPOBLIE DAHKH M HYMEPYIOT,

[Mpobst Bk H3 KOHTPOTHPYEMOTO BOAOEMA MK BOTOMCTOYHHKA oTOHpaloT Bono3abop-
HHKOM C NOBEPXHOCTHOTO M IOHHOTO CAOEH BMECTE C BI0ANAMYMEHHBIM JIOHHBIM IPYHTOM B
KoJMYecTse 5.

CreTema W METO/IN PAIHATHOHHOTO KONTPOIR

MpunsaTas cucTema paaHaHOHHOIO KOHTPONSA BKAKOYACT PRI NOCACAOBATE/ILHO Bbi-
MOJHACMBIX ITAMOB: H3IMEPEHHE YPOBHS PAIMALIMM HA MECTHOCTH, 0TOOP Npob H noaroToBKa
MPod K HCCAENOBAHHIO, NPAMOE OTIPEIENEHHE PATHOAKTHBHOCTH IKCTIPECCHBIMM METOAAMMH,
PATHOXHMHYECKOE PA3Ae/ICHHE PUTHOHYKITHIOB, PAIHOMETPHSA BLUICIEHHBIX PATHOHYKTHIOR,
pacyeT AKTHBHOCTH M COCTARNEHHE JAKTIOUCHHS.

CyuiecTsyioT cieayiomme METOAB PATHOIKONOTHYECKOH OLEHKH MECTHOCTH:

*  BO3AYUIHASA PAIMALMOHHAN CHEMKA;

*  MoJaeBas g-CreKTPOMETPHS;

* or1hop ¥ ananus npob;

*  HA3IEMHAaA CHLEMKA C MPUMCHEHHUEM NOPTaTHBHLIX MPUGOPOB.

Haubonee GuIcTPBIM CPEACTBOM NOTYICHHA TAHHBIX 06 HHTEHCHBHOCTH HITYHE HHA Ha
Gonbuioi niowATK HBAAETCH BOVIYITHAA paaHaloHHan ceemka. Braronaps ceoeii Sonsuod
MPOHUKAIOIIECH CNIOCOGHOCTH B BOILYXE, B-TYTH MOTYT GBITh OOHAPYKEHB! YYBCTBHTEILHBIMM
NpUBopaMK Ha BLICOTE HECKONLKHX COTEH METPOB OT NMoBEPXHOCTH 3emai, Huskoneraume
CAMONETH WIH BEPTONCTHI, OGOPYIOBAHHLIC COOTRETCTBYIOUIMMH A03MMETPUHECKHMM TIPH-
GopaMu 1A HIMEPEHHA HHTEHCHBHOCTH MIMTYHEHHA, MOTYT 0Bcie108aTh BONBIIHE NIOIIALN.
ILna onpeaeneHns HHTCHCHBHOCTH MATYMCHHA ¥ MOBEPXHOCTH 3eMIN BBOAWTCH COOTBETC-
TBYIOUIMH KOMPPHUHEHT, IHAYCHHE KOTOPOTo By/eT 3aBMCeTh rAaBHBIM 06PaIOM OT BLICOTHI
3amepa M xapakTepa MecTHOCTH, OHAKO AaHHbIe BOATYUTHOM CHEMKH MOTYT paccMaTpHBaTLCH
JHIL KAK OPHEHTHPOBOYHBIC.

B paitonax, npeactasasiommx ocobblil HHTEPEC, BOJAYIIHAS PAIHALMOHHAS CheMKA
NOKHA OBITH 3JAMEHEHA HAIEMHON PAIHALIMOHHON CHeMKOH, KOTOPas NO3BOAWT BLISBMTH
CHJIBHO 3apAXCHHBIE JOHKI, «TOPAYHE NATHA» W Hanbonee Ge3onacHue y4acTKH.
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Tatauual
OCHOBHBIC NAPAMETPEI METO/LOB PAAHOIKONOTHILCKOH OUEHKH MECTHOCTH

BeproseTnan Hasemnan pazseaka
Conocranasemsiit g-CTEKTPO- gflmﬂﬁ;::- Orfiop w € IPHMEReHHeM
naApaMeTp METPHYECKAR MeTpES anaans npod MOPTATHBHBIX
ChEMKA npubopos

SHEPreTHYCCKOE 100 3 2 e
paipelienne, k3B
HIpOE TP TRER NS -5 10° 10-100 0,2 |
PaspeIeHue, M
YyscTRHTENbHOCTS, Br/M? 10810 102-10° 102 10%-10¢
[Tl POMIBOMNTENBHOCTD, M/ 107-10 10-400 0,1 10%-10°

B tafiauue | nokas’aHsl OCHOBHBIE NapaMeTphl, XapakTePHU3YIOLIHE PA3IHYHBIE METOIBI
PAIMOIKOIOTHYECKOi oleHkH MecTHocTH. Heobxonumo koMGUHHPOBATh NPEIOKEHHBIC
MeTosl, BHavare HeoBX0aMMO MPOBECTH A3POraMMacheMKy MECTHOCTH, MOCJIE YEro, B 3aBH -
CUMOCTH OT CKAaabIBaloweiics obCTaHOBKH, PEKOMEHAYETCH NMPUMEHATE METOIbl HA3EMHON
pATHALIMOHHON CheMKN. XOpolwIHe pe3yibTaTel 00ECNeYHBACT NEIUEX0AHAA E-CheMKa C HC-
NOARIOBAHHEM COBPEMEHHBIX MOPTATHBHLIX NpUBopos, oThopoM Npob NMoYBL!, a TAKXKE NnoJje-
Bast g-CrieKTpoMeTpus B 30He obcnenosaums. OKOHYATENIBHOE MOATBEPKICHUE PE3YILTATOB
AIPOraMMACHEMKH H NONEBON CIIEKTPOMETPHH JIOJIKEH IaTh PATHOW3IOTONMHBIA aHATH3 pob
0OBEKTOB OKPYXalonei cpeibl, 0TODpaHHBIX € OBCHENYeMbIX YUACTKOB MECTHOCTH.

[Monesas pagHoMeTpMs M JO3MMETPHA — OIMH M3 NEPBLIX ITANOB PALHALIHOHHOTO KOHT=
POJIS OKPYXAIOULEH CPe/ibl, KOTOPBIH Npecieayer MHOrue enu. Eciiu nonesyio paimoMeTpHio
M LIO3UMETPHIO NPOBOJIAT B ODBIMHBIX CUTYALLUAX (NMPH OTCYTCTBHM PAIHOAKTHBHOTO 3arps3He-
HHA ), TO MOKHO TTOAYMHTh LEHHBIE CBEACHMA 00 YPOBHAX ECTECTBEHHON PAIMOAKTHBHOCTH, C
KOTOPLIMU B MOCHEAYIOUIEM CPABHUBAIOT JaHHbLIE O PAIHOAKTHBHLIX 3arpA3HeH X, obpaso-
BABUIMXCH B PE3YILTATE PAAHALIMOHHBIX aBAPHIT MW MCTIBITAHWH SUIEPHOTO OPYXHA.

MeTtoas! nonesoil patMoOMETPHH M JO3UMETPHH CAMBIE Pa3IHYHBIE M 3aBUCAT OT abco-
MOTHLIX BETHYHH PAHALIMH, MOUIEXALLIEH H3IMEPEHHIO, H PA3MEPOB IUIOLLIANW, KOTOPYIO HALD
obcnenosars. Ecim nnowans obcaenosanns HeBETMKA, H3MEPCHNS MOTYT MPOBOIHTD NelIne
no3umeTpucThl, B cnyvae ofcnenoBanus oBUIMPHEIX TEPPHTOPHIT HCTIOAB3YIOT CIIELMATbHbIE
aBTOMODMITH, HA KOTOPLIX CMOHTHPOBAHL! HeoOX0aUMbIe MPHBOps! (aBToramMackemka). s
H3IMEPEHUA YPOBHA PALUALIMH HA MECTHOCTH MCTIONB3YIOT NMPUBOPSLI, NPeIycMOTPEHHEIE OCHA-
[EHWEM panHoIKonoruyeckoit cnyxbu: CPIT-68-01, API-01T1, ABI'-01H, MKC-01 u ap.

IKCMPECCHBIC METOB! PATHALIMOHHOTO KOHTPO/IS HCITOIB3YIOT JUIS TIOJTYMEHMS Onepa-
THBHOW WHAOPMALIMK O CTENEHN PATMOAKTHBHOM 3arPI3HEHHOCTH OBBEKTOB OKpYXKalole
Cpeabl. PasHOBHAHOCTH IKCTIPECCHBIX METONOB — H3MEPEHHE CYMMAPHOI PALHOAKTHBHOCTH
BeTa- M raMMa- M3NyIAIoONIMX HYKJIMIOR, SKCpece-MeToasl namepeHus 'VCs u “Sr u ap.

IKCTIPECC-METO/L ONPEACACHUSA YACTLHOIM W 06BEMHOI aKTHBHOCTH GeTa-Manyqanumx
PUTHOHYKIMAOB OCHOBAH Ha M3MEPEHHM CKOPOCTH CHETA YACTHIL OT «TOJACTOCAONHBIX Npe-
HAPATOR C MOCTEAYIOULIMM PACYETOM AKTHBHOCTH Mo (hopmye:

q= (N - Nop)/P, (1

FIE Q — yAeabHas akTHBHOCTL po6st, Bi/kr (1); N — cKOpocTs cueTa HacTHiL oT npobsi ¢ (o-
HOM, iMrn/c; Nib — ckopocts cyera uacTiit (hoHa, umn/c; P — YyBCTBHTEIHOCTS PATHOMETPA
(koadbpuument nepecuera) k cmecu MPOLYKTOB NIENCHHUA B M3MepaeMoii npobe.

230 allymu pearusayuu nemezazoaozo u pydnozo nomenyuaia XMAO - [0zpuis




Mpenen norpewnocTa HIMEPEHHA B 06oMX Cryuasx cocrasasier 50%. [Lis nposenenms
HIMEPCHUH HCONBLIYIOT patuomerpsl PYE-01 [T, «beras. Hamensuennoi npoboit sanon-
HAIOT KIOBETY, NpUAaraemyio K npubopy, u H3IMEPHIOT CKOPOCTHL CYETa 3a BpemA He Gonee
1000 ¢. Metonmka NPUMEHWMA NPH ColepXaHMK PATHOAKTHBHBIX BEILECTB B npobax we
menee 37 bi/kr.

Mpw manoh konuenTpaimuy PAIHOHYKAMAOB B poBax cymMmapHyio GeTa-akKTHBHOCTS
OTPEACAAIT NO 301bHOMY ocTaTKy. YTo6M YBeAHYHTH KOHUEHTPAUWIO PAIHOHYKIHIOB B
npobax, HX NOABEPraloT CKHTAHMIO H 030Te HWIO; MOJYHEHHYIO 30/TY PACTHPAIOT B MENKHI no-
POUIOK, HAHOCAT Ha CTAHAAPTHYIO NonoXKy 200-300 Mr 307181, PaBHOMEPHO PACTIPECAAIOT W
HIMEPAIOT CKOPOCTD CHETa Ha CTALIMOHAPHOM PATHOMETPE B TeueHHe BpEMEHH, HeobxoauMoro
LTS TOJYHEHHA PEIYNLTATOB € 3AMaHHON TOYHOCTHIO.

YaensHylo aKTHBHOCTS PACCYUTHIBAIOT 110 thopmyne:

A = NoKcsKos/m, (2)

rae A — yaensHas akTHBHOCTE Hecaeayemoit npobur, Ku/xr (1), Br/kr (#); No — ckopoets
cueTa npobe 6e3 hona, umn/mun; Kes — koaddmument NEPECHCTa OT MMMYTLCOB B MHHYTY K
AKTHBHOCTH, BripaxaeMoi B Kiopu (koadduumnent casan): Ko — koahpuumenT ozonenus,
PaBHbLIH Macce 30161 B rpaMMax, noiyueHHol npu osonenun | Kr npobsl; m — Macca sonm,
BIATAS JLUTH PANHOMETPHM, T,

[ns onpenencrnn koapuumenTa cBA3N rotosaT 4-5 npenaparos maccoi 200-300 mr
W3 Beicyurennoro KCI (skeusanentHoit Macce npenapara), namepsiior CKOPOCTH CHETA B TEX
Ke YCIIOBHSAX, B KOTOPBIX MPOBOIIMIH H3IMEPEHHE Npenapara.

MLs akenpeccHbIX M3MEpeHnit yaeaHOM akTHBHOCTH Cs e NOAL3YIOT ABYXKAHANBHE
paruwomerp PYB-01T1, koropeiit noasonser yauTeisaTs BKAAI KATHS B CYMMAapHYIO aKTHBHOCTS
MPOGLL. ITO BAXKHO JUIS PETHOHOB, KOTOPHIE MOABEPrATHCE PATHOAKTHBHOMY 3arPAIHEHMIO W
MPH HIMEPCHHM LEINS eCTh HEDONIBLLIOE NPEBLIIIEHHE BPEMEHHO AOMYCTHMBIX yposueit (BJ1Y)
3a cuer 40K. ror npubop AaeT BOIMOKHOCTL ONPEACTHTS BITAN KATHS B paaHOaKTHBHOE
3ArpAIHEHHE. AHANOTHYHBIE 319K NTPH MIMEPEHHUH LE3HA MOTYT PelLaTh paanomerp PKT-
05, PYT-91, cnekrpomerp «[1porpecc-cnexrps u ap.

DKCNPECCHBIE METO/L PAIHOIKONOTHYECKON OLEHKH OBBEKTOR OKpyXawuei cpeb
MOIBOAAIOT NOAYUHTL AaHHbIe 00 YPOBHAX W MaciTabax paIHOAKTHBHOM 3arpsIHeHHOCTH
Cpeibl, CBOCBPEMEHHO BLINBHTL HCTOMHHKH 3aTPAIHEHHA H MPHHATL MEPBI 110 HX JIHKBHIALIMH,
Onnako HeOBXOMMMO HMETb IAHHBIC O PATHOHYKITHIHOM COCTABE Hecaenyemuix oonexktos. B
ITOM Ciyvae HEoGXOIHUM PAIMOXMMMHYECKHI aHANH3.

PannoxuMHIecKnit METON COCTOMT M3 HECKONBKHX HEPAIPLIBHO CBAIAHHBIX CTAMMIA:
oT6OP W NOATOTOBKA NPoh HCCHenyeMbiX 0OLEKTOR; BHECEHHE HOCHTENEH W MHHEpaTHia-
UHA NIPOG; BLLACACHHE PALHOHYKIWIOB M3 TTPODG; OMMCTKA BLIIEAEHHBIX PATHOHYIIHIOB OT
MOCTOPOHHMX HYKJTHIOB W COMYTCTBYIOUIMX MAKPOINEMEHTOR; HACHTHOHKALMA W NPOBEpKa
PULHOXHMHYECKOH YHCTOTHI; PATHOMCTPHA BLIIEICHHBIX PAIHOHYKJIHIOR, PACHET AKTHBHOCTH
H COCTARICHME 3AKTIONCHWS,

Kourpoampyemsie napaMeTpst # HOPMbI KORTPOISA

Llesis10 panmatimoHHOMO KOHTPONS ARISCTCA NONYSCHHE HHDOPMAIINK O PATHALLKOHHOF
OBCTAHOBKE M ee MIMEHEHMAX HA OGBeKTAX. PATHALIMOHHLII KOHTPONL BRIIOYAET:

a) onpeeIeHNE MOUTHOCTH IKCAIO3HLIMOHHON M IKBUBAICHTHOMN 10361 FAMMA-HATYYCHHS
Ha MECTHOCTH B pafioHax 100bMH HedyTH, B NOMEICHHAX PAVTHYHOTO HA3HAYeHHA (NPOH3-
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BOACTBEHHBIX, AAMHHHCTPATHBHBIX, OBITOBBIX M T. 1.), MECTaX YCTAHOBKH W CKIalHPOBAHHA

oDOPYNLOBAHMA M T, .}
6) onpejeaeHHe 3arpa3HEHHOCTH ansha- u Geta- AKTUBHBLIMH HYKITHIAMH MOBEPXHOCTEH

oBOpYIOBAHNISA, TOMEILICHWH;
B) OnpeeNeHNe YIebHOH AKTHBHOCTH M PATHOHYKIIMIHOTO COCTaBa 3arpa3IHeHHN rpyH-
Ta, JOHHKIX OTIOKCHHIA 1 OTIOXKEHHI Ha 0DOPYLOBAHHH, ACIAKTHBALHOHHBIX W MJIACTOBLIX

BOJL, KHIAKHX W TBEPIBIX OTXOI0B,
r) onpeieneHne IKBHBATEHTHOH PABHOBECHOH 0DBEMHO aKTHBHOCTH pajloHa,

MeTtoauka nposeaenns obcienoBanna

[amma-cuemka Tepprtopuil (MBH Ne2-94). [lna BeifBaeHHA W OLIEHKH YYACTKOB Panvo-
AKTHUBHBIX 3ArPAIHEH W, @ TAKXKE OLEHKH ECTECTBEHHOTO (MPUPOIHOTO) M TEXHOTEHHOTO (hoHa
rAMMA-HATYICHHSA TTPOBOINTCSH MELICX0IHAA AMMa-ChEMKA, KOTOPAs SIBIHETCH OCHOBHBIM Me-
TONOM M3YHEHHA PpATHALIMOHHON 0DCTAHOBKM TOPOACKMX (ITPOU3BOACTBEHHBIX) TEPPUTOPHIA.
3 aMmMa-cheMKa 1o HeeleayeMbIM oDbekTaM Dbiia BHITTOTHEHA C MCTIOIb30BAHWEM CLIMH-
tuaasuHonHoro panuomerpa CPI1-68-01. Cremka nposoannacs no cetu 20x10 m (paccros-
HHe Mexay nmpodmaamu — 20 M, mexny nuketami — 10 M) macurraba 1:2000. Cets mamepenmin
pazbuBanachk MyTeM rJ1a30MEpHOI ChEMKH, PACCTOAHMA U3MepsnCh WwaraMu. ns npusasku
H3aMepeHuit OBIJTH MCTIONB30BAHB! TUTAHBI WJIM CXeMbI TEPPUTOPHIA. ITpH BLIMONTHEHHN CHLEMKH
BEJIOCH HEMPEPLIBHOE MPOCAYIIMBAHWE YEPE3 FOJNOBHOI TenedhOH paIHoMEeTpa CKOPOCTH cYeTa
HMITYNECOR, yepes kaxusie 10 M no npodumo pukcHposanuck wameperus M3]1 ramma-ua-
JTYMEHHS NTPH nofaoxeHun baoKa neTeKTHpoBaHuA Ha BeicoTe 10 cM OT moBepXHOCTH 3eMin,
C 3aHECEHHEM PEe3yNLTaTa M3IMepeHHs Ha naaHwer. B npouecce paGor oba3zatensHoMy 06-
CNCA0BAHMIO OABEPTATUCH «TIONO3PUTE/IBHBIC» OOBEKTHI: CBATKH, KYYH NPHBO3HOTO TPYHTA,
obnoMKH annapatypsl, obopynosaHus, oTpaboranHbie TpyObl, pasinesl HedTH, HE XapaKTep-
HbIE JUIs 0BCielyeMOH TEPPATOPHN YYACTKH NOYBLI, IPYHTA U T. M., PACTIONIOXEHHEIE KK Ha
NpoHIAX, TAK K MEKIY HUMH.

Kpowme Toro, 6euni suinoasens obcnenosaHms:

a) MECT CKIAIMPOBaHUS TPYD, HACOCOB M Npodero 0BoPYIOBAHKS, HAXOAWBILIErocs, KaK
MPABUI0, Ha CTEUIaXaX WIH Ha CNelHATbHbIX TUTOLIANKAX,

6) noMeleH it HACOCHBIX YCTAHOBOK, ONEPATOPCKHX, CKIANOB W IIPOYHX MOCTPOLK;

B) pe3epByapos ¢ HeThIo, BOAOI, OYMCTHBIX COOPYXEHHI, TIOXAPHBIX Pe3cpBYapos,
MECKOJIOBOK, NPEHAXKHLIX KaHas, dakensHbIX xo3siicTs, A3C.

Onpesenenye MOMHOCTH IKCNOIHIMONNOIN 10361 W MOIIHOCTH SKBHBAJEHTHOH 10361 BHe-
Hero ramma-uanyuenns s nomemennax (MBH Ne 2-94). OnpenenerHne MOILHOCTH SKCMO3H-
UHOHHOW 10361 (M3]1) ramma-uanyuenus nposoamnock pannomerpom CPIT-68-01, onpene-
JICHUE MOLIHOCTH JKBHBATCHTHOW 1036l (M3k]]) nposoaunocsk 103HMETPOM - PAITHOMETPOM
IPBTI-03.

OBcnenopanne 3nannii 1 NOMEIEHHI BINOIHEHO TIO MeTojMKe, yreepxieHHoil BHH-
MM um. JI. M. Menneneesa. Kpome dukcHpoBaHHbix 3aMepoB pH 06Cae0BaHIH GbIIO
HBITIONIHEHO CTIOUTHOE TIPOCHTYIIMBAHKE CTEH, MOJIA, TTOTOKA, 0GOPYIOBAHMS 1 ATITIAPATYPHI,
Haxomaumxca va obrsexrax, panomerpom CPIT-68-01.,

Onpenenenue aanha- w Gera-sarpasnennit, [MapanensHo ¢ raMMa-06C/EIOBAHHEM Tep-
PHTOPI, 0Bopyaosanms, MOMEUEHHIT, BLINONHEHb HCCAEAOBAHMS OGBEKTOB HA HANHUHE
wibdha- i Geta-sarpasHennit. [Momemenns Guiamn obcnenosanbl BEIDOPOYHO, MO CXEME «KOH-
BEPTA» (OiHa TOYKa B UeHTPe M YeThipe Ha pacctosimu 0,5-1,0 M ot yrios). [Mokasanus B
KAXIOM KOHTPOIBHON TOY ke MPOBOAMAMCH TPH pa3a U YCPEIHSIHCH.
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Onpeneaenne yaeaunoi aktusnocTw paanonyxanaos s npobax (MBH Ne 1-94). Ornipe-
AefieHue yAeAbHOR aKTHBHOCTH B npobax G610 BUINOAHEHO B 1ABOPATOPHBIX YCIOBMAX IAM-
Ma-CICKTPOMETPHYCCKUM MeToaoM. TTpu sToM onpeaencine Ra-226 6ui10 BHNOAHEHO NO
HITYHEHHIO MPOAYKTOR €10 pacnana, HaxXoAAUHXCH B PAIHOAKTHBHOM PABHOBECHH TIOCHC
BBUIEPAKH B TeucHHe He meHee |5 cytok. Onpenenenne Th-232 BHMOAHEHO TAKXE MO ero
fovepHusM npoayktam: Ra-228 (Ac-228) u Th-228 (c mponykramu pacnaia). PasHosecue
mexay Th-228 u ero gouepuumm npoaykramu 6s10 AOCTHUTHYTO NPH BBLIEPXKKE TEPMETHIN-
POBaHHBIX NTPOG.

Pesyawraru obcaenosanmii nedrrenpomuicaa

Mo pesyavTatam BLIGOPOMHOro PAAHALMOHHOIO OBCACAOBANNA HE BLISIBICHO 0BCTa-
HOBOK, HE YIOBACTBOPAIOUIMX PETAAMENTY M0 YPOBHIO FAMMAa-HATYICHMA, 3arPAIHEHHOCTH
PUIHOHYKITHIAMH NOBEPXHOCTH 000PYAOBAHMS, PALOHOONACHOCTH NOMEUIEHNIT, conepxanmil
PUIHOHYKIIHAO0R B rpynne. B pase cayvaes oTMedeH sl YICALHBIC AKTHBHOCTH CCTCCTREHHBIX
PATHOHYKJTHIIOB, HEIHANMUTEALHO NPEBLILAIIINE PETAAMEHT B NOATOBAPHON BOAE, N06LI-
BACMOW NPOJAYKUHH H NPOMBIBOYHOM pacTsope. OTMEYEHHBIE XHIKOCTH CACIYET OTHECTH K
CAabOaKTHBHBIM OTXOAAM, OIHAKO JOMYCKACTCH WX MCTIONBLIOBAHME, CCTH TEXHONOTHYEC KM
MPOLECC NPEAIYCMATPHBACT X ACCATHKPATHOE palbamicHUE HEPAIMOAKTHRHBIMM KHIKOCTA-
Mit. O ToM, 4TO Takoe palbanieHue MPOMCXOAUT, CBHACTENLCTBYET TOT hakT, uTo B Npobax,
orobpannix va seixogax JIHC u KHC, npessimennii pernaMenTa He oTMENEHO.

Brimoan

[Tposeaerubie obcaenoBaHMs NOKAIWTH HEOOXOAMMOCTL COBEPIICHCTBOBAHWA METO/IH-
HECKMX ACTIEKTOB pa3paboTkH M BHEAPEHMS CACAYIOUINX MEPONPHATHI:

* nposeneHue obcaenosaduit Ha apyrux Hedprenpomsiciax Poccuu,

*  Opra’HH3alNsa CTPOTOTO KOHTPOA 34 IEMOHTAXEM, TPAHCTOPTHPOBKOH, ACIaKTH-
BalLMEH W xpaHenHeM oTpaboTasiiero TexHosorHieckoro obopyiosasms 1 Tpyb,
NPEAOTBPALUICHHE IO BEIHOCA 3a Npe/e/ibl XPAHSHHA M ICIAKTHBALIHK,

*  OPraHU3aLNs 3AXOPOHEHHH JATPAIHEHHEIX ECTECTBEHHBIMH PALMOHYKIHIAMM FPYH-
TOB, WIAAMa, NPOAYKTOR AS3AKTHBAIINM KaK PANHOAKTHBHBIX OTXOA0B;

*  NPOBEACHHE HCCACAOBAHWI NTPOLIECCA BHIHOCA HA MOBEPXHOCTL PALOHA W TOPOHA, MX
KOHIECHTPAILMK B aTMOCHePHOM BOINYXE, @ TAKXKE 3arpa3HcHHi atMocthepsl, BOMO-
EMOB W NOYBL! ANbha-AKTHBHBIMKM OUEPHUMY NpoayKTaMu pacnana **Ra w *Th,
OBYCAORACHHBIMH NMBUICBHIM YHOCOM MOMBLI M IPYHTA B PAHOHOB PALHOAKTHBH BIX
3arpsSIHeHMi;

«  paspaboTKa CAHMTAPHO-TNIHEHHICCKHUX HOPM, PeraaMeHTHpYIouHMx obpatuenue c
PALMOAKTHBHO 3arpa3HeHHBLIM 060pYIOBAHMEM H MATEPHATAMM.

HMamuadyamas nayeno-npaKmiecKan Kowdepenyus 233




l‘l- ) |E

% “:"f' 'm-v d-m. ———;r-—;. T '-1-"..'

Ml 120 gt oA W T e Bt BRSSO A WA o

3 Themopis il
2 it i1, ""'ﬂ ' Wltm{»ﬁ n-fmmﬂmmﬂ‘a- Trcnmow | i -
AP i dng Sy=tiosnivig I &% | el B iton wilEReH Do |

R N et SETRLITEPRPRRETFCR 2 IS X FRN

- "'"-fﬂ.- Bl sfc e biEe s ' L i S A FEy Sl oy ol 9 Sk

) Qipsdp 1 i . , ; nanm ARl M {i1s '|
'-"'f'ﬁli-‘? Biassil -

(T ol =

¥
¥

I. =k .
IS sl
| i )
|

i T SRl



PY/IHBIU ITIOTEHLIVAJI
ITPUIIOJISPHOTI'O YPAJIA







DJEMEHTBI ITOBBIINEHWUSA 'EOJIOTMYECKON
U ITPOTHO3HON DOPPEKTUBHOCTHU PABOT
ITPU CO3JIAHUU I'OCTEO.JIKAPTHI-200
HA ITPUMEPE ITPUTTOJITIPHOYPAJTBCKOTO IMTOJIUTOHA

I.J1. Bypmako, M.A. Hukynuna, A.A. Manorun,

B.A. lymmn, O.T1. Cepaiokona, B.C. Koasmun,

AW Tpokonuyk, B.B. Kypuasos («¥pansckuil rOCYAAPCTBEHH LI
ropHbtit yuusepcuters, «Cesepras HUTDs)

Baxneiwei sanaqeil rocynapcrreHHON reosornyeckoit cayxtu Poccum co ans eé oc-
HOBAHHUS ABAANOCH H3YMEHHE HEAP H CO3AAHHE MHHEPANLHO-CLIPLEBOI Gassl, Pelenue aTux
NpoBAEM BOIMOXKHO JIMILB C NOMOLIBIO CHCTEMHOID HCCACIOBAHWS MCOA0HUYCCKOTD CTPOSH IS
TCPPHTOPHH HA OCHOBE ONEPCKAIOILHX PErHOHAILHBIX PaboT, NPOrHOIMPOBAHKS, TOKCKOB
W OUEHKH CTPATErHYECKHX M OCTPOACHHUIMTHLIX JUIS CTPaAHbL! BHAOB CHIPLH, TAKHX KAK XPOM,
MapraHell, ypaH, 301070, NIATHHA, AIMa3kl H T.11,

Ouennb cepbesnas npobnema — hapmuposarnme 6a3080i reonornieckoi HHpopMaltHu
JOKANBHOTO IHAYCHWA JUIS NOTIOJHCHHA FOCYAapCTBEHHBIX HH(POPMAUHOHHBIX PECYPCOB,
Bee atn manpanaenus otpakenbl B «OCHOBHBIX MTONOXCHUAX KOHUCTTUHW PErHOHANLHO-
o reoforHieckoro wayucHus neap Poccuiickoit Menepaumms, yTBepRACHHLIX KOMIErHei
Pockomueapa, u peanuayiorcs B lN'ocreonkapre-200. OcobeHHOCTHIO MOCACAHECH ABASCTCH Ce
Ha3HpPOBAHME HA MASAX HOBOH reoNornyeckoll napaiurMsl, npy 3rosM Boasian rybHHHOCTE
HCCACMOBAHWIA, JOCTHTACMAs NYTEM PALIHOHANBHOTO KOMIUIEKCHPOBAHHS IEOJ0TIMYMECKHX,
reoHU3HICCKHX, FCOXHMHYECKHX H A3POKOCMHYCCKHX MATEPHANOB C HCNOALIOBAHWOM COB-
PEMCHHBIX KOMTIBIOTEPHBIX TEXHOMOIHA 1 NPOrPAMMHBIX CPEICTS UIH CO3aanua ungpoBbIX
mMojaeaci kapt 1 6a3 JaHHBIX.

Kak xopoiuo uasectTHo, peayastatamu nposeacuus [AT1-200 cayxar:

*  NPHPOCT reosioro-reohuaMieckoil M3yNeHHOCTH,

+  coananMe (oHIA NEPCNEKTHBHLIX NOHCKOBLIX YYacTKOB Heap juis bosee KpynHoMac-
WTAOHLIX NPOrHOIHO-TIOMCKOBLIX H NMOHCKOBLIX padoT (pyaHbIe palonsl, pyaAHbIC
noas);

*  pecypchl MHHCPAABHOTO CHIPLA KaTeropuu P, a nnorna m P,

*  HOBHIC JHAHMA B HAYKAX O 3emae.

B ocHOBE 3THX NOCTPOCHMI JICKHT AHLIHI M CHHTE3 PETPOCHIEKTHRHON MHopMaly
no paBoraM CpeaHuX M KPYNHbLIX MaciiTabos, a Takxe WHhOpMaums no cobCTBEHHBLIM HC-
ciacrosanuamM. PeayasTaTBHOCTL cpeaHeMaciuTabinx paboT BO MHOTOM OrpeAcascTCs uX
FEOOTrMYCCKON M POrHO3IHON HPHEKTHBHOCTHIO, K TPAAHLHOHHBIM JIEMEHTAM NOBLILLICHWS
KOTOPLIX MOXHO OTHECTH!

+  BHCAPCHHE HOBLIX TEXHOAOIHH M TEXHHKH B MPOLCCE TCONOTHICCKONO HIYUCHMH
Heap (HPOKOE NPUMEHEHHE COBPEMEHHBIX HIOTOMHO-TEOXMMMYECKHX, H30TON-
HO-FCOXPOHONOIHYECKHX, MACC-CIICKTPOMETPHYECKHY, AIPOKOCMOIEOI0rHHEeCKNX
1 reodu3necKkux neeaenosarnil, komnsotepHbix Texnoaoruil FUC, obuemibix
reoaoro-reomInIecKx MoiencH );
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BHEAPEHHE KOMIUICKCA COBPEMEHHBIX PETHOHANBHBIX H JIOKAIBHBIX FEOXHMHIECKUX
i reohHINIECKHX MCCICAOBAHMI,

«  paspaGoTka i BHEAPEHHE HOBLIX 3aKoHOMepHocTeit pasmenterms MITH, texnonormii
OUEHKH M COBPEMEHHOI MHCTPYMEHTANLHON Gasbl KOJANYECTBEHHOTO NPOrHO3HPO-

BAH W,
«  HOBBIE HACH, BEITIOYAaS MOBHINIM, NUIIOM-TEKTOHHKY, HEITHHEHHYIO H KOMILIOTED-

HYI0 METALIOTEHHIO M T.IL;
*  IPaMOTHBIC, HHTEPECYIOILHECH CIICLHATUCTBI;
«  peobxoauUMoe W I0CTaTOuHOE (PMHAHCHPOBAHHE.

OnHUM M3 BAKHEHIIHX PE3YALTATOB PErHOHANBHBLIX pafoT nocaeHero AecATHIETHS
(TATT-200 aucros R-42-XXXI,XXXIT u TMK-200 aucron Q-42-1,11, TITT-200 aucros Q-42-
VI VI u P-40-XI1) sasunocs ycraHosnenne Ha Ypansckom Cesepe peanbHBIX NEPCNEKTHB
BaropoHOMETAUIBHOTO M KOMTLIEKCHOTO PEIKOMETAILTBHO-TOPHI-YPAHOBOTO OPYAEHEHUSA
TIOJIHTEHHOTO THINA, MPHYPOUEHHOTO K aKTHBH3HPOBAHHBIM ILHOBHBIM 30HaM |3, 5] npu miupo-
KOM YHACTHH MHNOreHHO-THNIEPrenHoro pyiorenesa. Tak, va [Monapruom Ypane namu sriep-
nuie phijteneta Cobeko (Canatumeko)-Hynnepmunckas wosHan 3ona. Oua, Tpaccupyiolias
BOCTOUHOE BHCAYee KpLino Opanrckoro u JIeMBHHCKOTO (Ha 10T€) ATOXTOHOB, MMPEICTABASCT
co00ii CNOKHO NMOCTPOCHHYIO TUIMKATHBHO-AN3IBIOHKTHBHYIO CHCTEMY cyBnapanienbHbix
TEKTOHHYECKHX CTPYKTYP HAIBHTOBOTO W COPOCOHALBHTOBOIO THITA, CONCPIKAILIMX KITUHBLSA
Pa3zHOBO3PACTHBLIX (pH(EACKO-NANC030HCKHX) MOPOIHBLIX KOMIUIEKCOB, MOULHOCTH 30HE! OT
150 no 500 m. IMpocTupanue ee 04eHb HE TTOCTOSHHO W COBMNALACT C rPaHMIIEH L0NAICO30iCKHX
W NMaACco3I0NCKMX OTA0XEHHN,

BryTtperHee ctpoeHue 1IOBHOI 30HBI BEChMa CIIOXKHOE i B 0606HIEHHOM BHIE npel-
crarnser coboii croeobpainblil MenaHk, r/ie KpaifHe pellok CEPrIeHTHHUTOBbIIH MATPHKC (Y-
e . Xanesra, Eropka-1llop, pyu. Menenr, Kackamusiit, Mawka-[1lop). D10 TeKTOHNUTEI,
BAACTOMUAOHUTHI C TOPH3OHTAMMK (KAMHBAMMK) MceBrOKOHTIOMepaToB (pyy. Kackaansiii,
Huipasomerop, p.Bon. Xyyra, Hynaepma). CroeoBpasnsiMm oHCTONNTAMH 9T JOHBI 5B~
JAIOTCS KNUHBSA BYJIKAHOTEHHO-0CATOMHBIX ¥ KapBoHATHBIX TTOPOJL OPaHTCKOIl, orypeiickoii,
CANATHHCKOH M HEMYPIOTAHCKOM CBUT, & TAKXKE YTIEPOIMCTHIE CIAHIIL HESICHOI BO3PACTHOI
NPHHALIEXKHOCTH.

BaxHbIM 271eMEHTOM CTPOEHNSA 30HBI, BO MHOTOM OGYCIOBINMBAIOLINM ce PYAHYIO TTPH-
BIEKATCALHOCTD, ABUIACH CHCTEMA IIMCKOPAAHTHBIX AKTHBU3AUHOHHEIX CEBEPO-3ANAIHBIX
PA3TOMOB, TPACCUPYEMBIX TUTIOMOBBIM MATMATHIMOM (HEM3UAXHHCKHIT M MADYHCKHI 1aMT-
POUTOBBIE, ICBAWEBCKHIA TPAHOCHEHHTOBLII, OCOBEHCKH It KAIHEBLIX TPAXHTOB KOMIAEKCHI)
Me3030s1 (B1-195 mirH sieT) 1 OCHOXHSIONMX ee HA BCeM MPOTSIKEHHM. D10 XOpOIIO U3IBECTHBIE
fonepedHele CTPYKTYpH (C cesepa Ha 1or): Tpumopekasn, Cebera- XyyrnHekast, HIyusHHcKO-
Nonrorckas, XapGeiickas, Taitepckast, Xynrunckas, XansMepsunickan, Manonarokekas 1 ap.
€ CHCTEMOI OMepAIOIINX CYBIIMPOTHBIX ANFBLIOHKTHEOB (IMensenrosxunckuit, Baitnapaukmii,
Kpecronckuit, CoBekmii u p.).

B nacrosiee spems B yanax NepececHHA AKTHEU3MPOBAHHBIX CEBEPO-3aTALHBIX 1H3h-
IOHKTHBOB C KOIWTHIHOHHBIMHK CTpykTYpamu Cobeko (Canarnmcko)- HyHnepMuHCKOIt 1oBHOI
JOHL! BRIMIBRACHD FHAYHTENRHOE KOO HYECTBRO NMEPCMEKTHBHLIX W MOTEHLLMAN BHO-TIEPCNICK-
THEHLIX BAArOPOIHOMETANILHBIX PYIHO-METACOMATHIECKHX yanos (c cesepa nHa 1or); Hyu-
nepmuncknit, lMensenronxuuckmii, Yerexyyrunckuit, Baitnaparckunii, ManortansBeifckmi,
Hemypioranckwmii, Momnensnackuit, Cobekni, XapamaTonoyckuit, BepXxHexyarnHcKHit,
XaLMepuuHeKui u ap.

AUI G1aTOpORHOMETAIIBHOTO OPYAEHEH NS, TPHYPOIEHHOTO K AKTHBH3HPOBAHHBIM
YUIAM WOBHOH 301 b1, XapaKTEPHO WINPOKOE PaIBUTHE Cpe/IHE-HUIKOTEMITEPATYPHBIX META-
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COMATHTOR, PA3BHTHIX NO NAPa- H OPTONOPOIAM IEAEHOCAAHLICBOH CTYNEH K meTamopdmama.
B 3amucHMocTH ot xapaktepa amyxra KAPTHPYIOTCA HECKOILKO OTIMYHBIE MCTACOMATHYECCKHE
KOJOHKH BepeanTon u ucTeennTos. eoxnmmuueckuii cnexTp obycnosneH HALKAAPKOBBIMM
KOHUEHTPAUMAMH MM, monubaena (suin GepeanTon) 301014, MIATHHOWIOB, PTYTH, CYpbMBbI
(s apruanvsuros). [Tokazatensio cyiecTacHnoe nakonnenmne (8 4-10 pas) Graropomisix
METALIOB BO BHYTPEHHHX 30HAX MCTACOMATHYECKHX KOJOHOK apruanusuros |3].

B pesynsrare nposenennnix uccaenosanmit n Npeichax BLUICACHHBIX ITLNOHHBIX NMO-
Auronos sneperie At Moasproro Ypana yeranosneno suammoe 301010 B MpaMopekom
NEPCTICKTHBHOM Y3IIC, TIC OHO B BHIE MEIKHX KPUCTAIHYCCKHX (OKTAIPL) W APCHOBHIHBIX
shuteaenmnin paasepom 0,8-0,25 mm pacnonaraetes s OKBAPUOBAHHBIX IONOMHTAX HEMYPIO-
FAHCKOM CBUTHI, caaras 30J0T0-Keapi-cyasduaiyio ToKBCPKOBYIO 30HY, ConpsikeHHbIA
XAPAKTeP MCTACOMATHTOR (DEpeInTH3aLMs, APIHILTHIALINA) 1 OpPYACHEHHS (KACCHTEPHT, KH-
HOBAPh, peaibrap, cyabGMILl U CyILHOCONH, CAMOPOIHOE 3010TO, niaTHHoMIs!, quiioopuT)
paziniHOH (hopMALMOHHON NPUHAICKHOCTH CBHICTEALCTBYET 0 NPONOICKHTEALHON M MHO-
FOCTAINHHON UCTOPHH pyloreHesa, oDYCIORICHHOTD MOMOABIMH, CAYOHHHBIMM SHIOTCHHBIMH
npoueccamu. Bapuaunn B peiecTBEHHOM (MHHEPATOTHIECKOM, FEOXHMHYECKOM) CoCTane
OPYACHEHHS M HHTCHCHBHOCTH €TO PAIBHTHA, OMEBHINO, ODBACHAIOTCS PATTHIHAMH B YPOBHE
IPOIHOHHONO CPE3a B Npeaesax oTAenbHEIX G10K0B 1 hparMeHTOB MeracTpykTyphl. ITocnenmsns
MPHYPOHEHA K SHIOKOHTAKTY JOJOMHTOB M MPAMOPOR € AMOBYJIKAHOTCHHBIMH CAAHLAMI ¢
M0 OTACALHBLIM KOPEHHLIM BhIXOLAM Npocaexeda nodt Ha 900 M B cesepo-3anaaHoM Ha-
NpaBaeHuu NMpH MoLHOCTH 10 50 M. B oBuiem, nepenektusian crpykTypa npocaexera na 7
KM. 30J0T0 aCCOUMMPYET € CyAL(DHIAMH U FMIPOKCHIAMH MCIH M Xenela, CONPOBOMAAACH
OOMILHBIMH BRUTEAEHHAMH weeanTa. B esoM win wosHoit 301! xapakTepeH pasHoobpas-
HbIH XHMHYECKHIA COCTAB 30J10TA: OT KIOCTEJTHTA M INEKTPYMa JI0 BECHMA BHICOKONPOGHOTO,
npu 31oM npeobaatact BuICOKONPOGHOE J00TO, NOCTOAHHON NMPUMECHIO KOTOPOTO SABASCTCH
PTYTh, BILIOTH 10 06pa30BAHMA PTYTHCTOTO JAEKTPYMA.

Pacemorpernan senue Cobeko(Canarumeko)-HynaepMuHckas WoBHasn 30Ha MOXET
NMPETCHAOBATL HA POJIbL CAMOCTOATENBHOIO PErHOHANLHOIO MHHEPATCHWYECKOrD 2/IeMeHTa,
OTBEYAIOLLETO MTOHATHIO TEOIOTHYECKOTD (METALIONSH HYECKOT0) Tea, CHEHATHIHPOBAHHOIO
Ha 61aropoAHOMETALIBHOE OPYACHEHHE, KOTOPOE JAHMMAET ONPEILACHHOE Te0I0T0-TEKTOH M-
HYECKOE H re0IMHAMMWYECKOE NOJMIOXKEHHE. JT0 PErHOHAUTLHLI KOUTHIHOHNHBI MexBa0KOBBIH
OB, AKTHBHIHPOBAHHBIH B ITHTHLIH (ME3030HCKNIIT) ITan PpasBUTHS PErHONA, XapaKTepuay-
oumiica nposarenmneM noanxporueX (PZ-MZ-KZ?) w nonudopmMattnoHusix pyaHo-Mera-
coMaTuieckKux (DepeInThI-TUCTBEHHTHI-APTHITHANTEL) nipoiteccos. OH 10CTATOMHO HAACKHO
KAPTHPYETCH HE TOALKO cepepree HpoTel p. Cobb, HO 1 0XHee Bepxosses p. XapaMatonoy
B 3anaanom obpamaenun Boiikapckoro u Hepkalockoro Grokos. IMo-suamumomy, pyiaonpo-
sapaecHue 3onora JansHee MMEET TOT XE IeHE3NC, YTO M BhIICONHCAHHLIC oDBeKTH., Mox-
HO NPEANoAoXHTL, uTo aanee Ha tor Cobeko(Canatumcko)- HywaepMuHckas mosHas 30Ha
nepexoant B Cypouncko-ITpomsiciosckyo 3oy Cpeanero Ypana, xapakrepuavioutyocs
noAoOHO MUHEpareHueil u reoaHaMukoi |3, 6].

Caeayionmm He MeHee IHAUHMBIM PEIVALTATOM pernonansHbix 06obine nnil, nomyuen-
HeIM nipu paborax no cocrasiennio FMC-arnaca reppuropun roproit wactn XMAO-IOrpu
([lywwn w ap., 2003, 2009) u nposoaumsiv b pamkax [J1TMT-200 wecnenosannii, ssuaace
paboTa 1Mo cocTamIEHHIo KOMIUICKTA PAIHOMACIITAOHBX reoNoro-MeTAIONEHHYECKHX KapT
C AHANMIOM MEPCIEKTHE TEPPHTOPHI HA KOMIUIEKCHOE PEIKOMETALILHO-YPAHTOPHEROE OpY-
JCHEHUE B 9K30- W SHIOKOHTAKTAX IPAHMTOMAOB B npeaenax Jisnuuckoi crpykrypHo-dop-
MaunoHHoit 3ousl (puc. 1).

Manusic rpaHHTOMAHBIE MACCHBLI XAPAKTEPH3YIOTCA NOBBIIEHHON EA0MHOCTHIO W, KAK
caeacTane, oOHAPYAXHBAIOT PEAKOMETALILHYIO rEOXMMHYIECKYIO cnetnanusaunio. Ouu, Kak
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AKTHBHIHPOBAHHbIC LOBHLIE 30HbI:

=1 Cobero (Cararmvcko)-Hymwiepuunckan

)
)
7! Mpuocesoro wea (Hapoano-H06peimknnckan,

7 Manpxanboscko-Kyaeymmoperan)
iapnsii ypaasckmil naasm
Mpannub ypanounocnsix paiionos

: e Ypano p
R o

Hopudeiickne oviosennn

| Pngiicko-peniackne oromennm
TMaaeosiickne oriokenny

I Kpynuneimue rpanuroBsic Maccugs

o Pyinbie o6berkTe ypamosoidl (1) n

1 6"' PEAKOMETANLILHO-YPAR-TOPHCBOIR
MHREpR AN (2)

1 0 30 -
b
60700
Puc.1. Teonozo-cmpyxkmypuas cxema pedkomemanisno-ypanmopueesix paiionos Hpunoisproco Ypasa
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MPABKIO, TOKATHIOBAHLI B NIPe/ienax (parMeHToB PasHOBOIPAcTHEIX pudToBsIX 30H. Tak, B
pafiorie Maronarokekoro seicTyna u Canstepckoro naneopHTa rpaHHTORIB KyJeMUIope-
KOTO (CaNbHEPCKOT0?), BONLLIENATOKCKOTO H MaHEXAMBOBCKOID KOMILIEXCOB XapakTepuay-
IOTCH OTHOCHTENLHO MOBLICHHOMN IMEAOMHOCTBIO ( K,0+Na,0 > 8-9%). lNpu 3tom noposnw
KYJEMILIOPCKOTO (CallbHEPCKOro) KOMILIEKCA 06AANAI0T BLIPAKEHHON FEOXHMUIECKON Crie-
umanmusaumei va Nb, Y, noremmiockoro — na Be, Zr, La, a Gonwienarokekoro — Ha Be, Y.
B rpanuTax MaHEXaMBOBCKOTO KOMILIEKCA reoxHMiIecKas CHEUMATHIALNA Ha PeKMe 3e-
MEHTBI NPAKTHYECKH HE NPOARICHA, YTO MOXHO OBLACHHUTL Bosee rAyDHHHBIM YPOBHEM MX
CTAHOB/JIEHHA MO OTHOWEHHIO K NopotaM Tpex NPEaLAYIHX rHnabuccanbHM Y KOMIUIEKCOB.
[PaHHTOMAHBIE MACCHBLI C BHIPAKEHHOMN rEOXHMMYECKOH cneuHatusaumreiil MOXHO paccMmar-
PHBATE B KAYCCTBE MOTEHUMANBHBIX pysoreHepupyiowmx Gopmauwii. B pesyintare pa3MBLIBa
YMCPCHHO MEAOMHBIX TPAHHTHLIX MACCHBOB CHOPMUPOBATUCH PEBHHE KOPBI BHIBETPHBAHMS,
0GOTaIEHHbIE AKUECCOPHBIMM MUHEPATAMH PEAKHX H PEAKOIEMEThHBIX METALTOB. Tak, pa3-
pywiere Maiannckoro u HapoawHCKOro MaccHBon, CIOKEHHBIX B OCHOBHOM FPaHHTaAMK
NOTEMBIOCKOTO KOMIUIEKCA, MPUBEI0 K 0BOralleHHI0 B sMYCOPHBIXs KOHIIOMEPATAX W rpa-
BEANTAX AbKecBOXCKON TonuM (€,-0 al) remaTurom, TopuToMm, MOHaLIHTOM, KCCHOTHMOM,
HEPHOBHTOM, UMPKOHOM, IBKIA30M. B peayiintare CretMannanpoBaHHbIX # CLEMOHBIX paboT
B oBpamieHn MananHckoro MaccHsa Gu1a BLISIBACHA LHETIOMKA KOMITICKEHBIX NPOABACHHN
U, Zr, TR, Nb, Cu, Pb (ysactok py4. Onenuit). 31 06BeKTH JOKLIHIOBAHS B GAZATLHBIX
KOHIoMepatax o6eM3ckoil CBUTH NO3aHEro KeMGpus — panHero OpaoBHKa. AHANOIHYHOE
0DOraleHHE WMPKOHOM, TOPUTOM, OPTHTOM, YPAHOTOPHAHMTOM, MOHALIMTOM, KOJIYMOHTOM
W Ip. HabmonaeTcs B 6a3aANbHBIX KOHTAOMEPATAX XOBEHHCKON CBHTHE (CTPYKTYPHO-CTPATHI -
pamueckoe necorracue) pudes, NEPEKPHIBAIOUIMX FPAHHTH MaHBXaMBOBCKOrO MaccHBa i
ocoxnennsx Kyremiopeko-Mansxambosekoit wosnoi 3onoi [5]. Mocaeanss — no-su-
JIMMOMY, HaclielyeT HEOJHOPOAHOCTE pHeiickoro, a nance K cesepy, B Haprunckom Gaoke,
i opudpeickoro yHaamMenTa, 3T HBAACH CUIHBAIOIIMMH MATMATHHECKHMH KOMITICKCAMM
OCHOBHOTO W Kueaoro cocrasa (Kyremmopekuit, Cansuepekuit, JleMBuHCKHE MaccHBi).
Ira sona B npegenax MaubxamGosckoro 61oka konutposupyer (pue.l) pasmeuienme cobe-
THEHHO PEAKOIEMENLHO-PEAKOMETALILHOTO, YPAHOBOTO M TOPHIt-YPAHOBONO KOMIUIEKCHOIO
opyaenenun (c wora na cesep): blaxwrasra (Th, U, TR ), Yk-o (Th-TR-U-Au), MAH-9
(Fe-TR-Au), I0xnoe (Th-TR-U-Au-Pt), Typman (Th-TR-U-Au, MIIT, Ag), HensnectHoe
(Th-U, TR-Au, MIIT, Ag), Peaxa 1,11 (U, Th). OBmas npoTsxeHHOCTs CTPYKTYPLI COCTAB-
aser nopsaka 200 ks,

Hawnbonee snaunmmeivu 8 npesenax 61oka sensiores — Mansxambonckuit u Typynbun-
CKHIl pyaHble paHOHBL,

Mannxamboseckmii p}'ﬂllhlﬁ pafioH Kak NoTeHUHATLHO NEPCNEKTHBHAR TEPPHTOPHA HA
ypan swisisicH B 60-¢ roaw XX Beka B npoiecce MaccoBbIX MOUCKOB MECTOPOXIICHWIH ypaHa
npu nposenenny FCP-50 Yxrunckum u Tiomenckum TTY, 8 conposoxaennn remarnvec-
KHX ueceaenosanuit nayunoit rpynnst CI'U [LlepGun u ap., 1964-1968]. Umu B npouccce
reaioro-cueMouHbIX pabor (I'CP) Geina seisisacHa pyIOHOCHAN 30HA, MPHYPOHEHHAA K K30~
IHAOKOHTAKTY ManbxaMBGoBCKOro rpadiTHOTO MACCHBA, WIYHMCH COCTAB Py M AaHa nepsas
reoNoro-3KOHOMHWYECKas OLICHKA € OTHECCHHMEM ODBEKTOB K 30/IOTOYPAHOBLIM KOHTAOMEPa-
Tam Tuna Bursatepcpan [10]. Yeranosnentisic pyaonpossictis, caabo oueHeHHLIC Kak ¢
MOBEPXHOCTH, TAK W OCOBCHHO Ha rAyGHHY, B CHIY HX NPEHMYLLIECTBEHHO TOPHEBOH NPHPO/ILE
OiTH OTPHLATENBHO OIEHEHB! HA YPAH COTPYAHHKAMH CTICIHATHIHPOBAHHBLIX OPTaHM AN
(UlaGponckan axcneanums NMITY, BUMC). PaBoramu nocaeHux neT (Npor1o3so-noucko-
nuie paGorit 2007-2009 rr. Bepxueronsunckoit naptun OAO «¥YT'CIs», Mesenon u ap., 2009),
BIJTIONAS W HAWW Hecaenonanus |2, 4, 5], B 1om uncne B pamkax [Z1T-200, 6uina yeranoraena
CCPHA PYAOHOCHBIX 30H CTPaTHOPMHOTO THITA € TOKUTBHBIMH YHACTKAMH pyAHOTO oboralie-
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Puc. 2. Cmpoenue IKIOKOHMAKmogoi sons ocmounoeo obpamienun maccuea Manvxambo (yu. KOowennii)

Hug nosesHsiMu komnodeHTamu (U, Th,REE. TR, Au, MIII', Ag) # BLICOKOH PATHOAKTHBHOC-
Toi0 Donee SO0 Mkp/4ac, HANOMUHAIOUINX NPOABACHUA PYAHBLIX cTONDOB BOAM3M KOHTAKTA €
rpaHnTOMIAMH (pHC. 2).

MOWHOCTB OTACABHBLIX PYAHBIX MPOCAOEB KOJACOMETCH 0T HECKOABKHX CAHTHMETPOB 110
1,0 M, a cepum cOAMKeHHBIX NPocaoes 06pa3yioT pYIOHOCHbBIE MAYKH CpeaHel MOIIHOCTBIO
1-3 M u Bonee. MpoTsKeHHOCTL MOCAETHNX B CeBepHO YacTH BepxHeToNbMHCKOI mioimanm
(pyaonpoasnenme Typman) konebnercs B npeaenax or 2,5-3,5 no 11 km, B ueHrpanbHoi — 18
KM, @ B lkHO#H Gonee |8 kv, CymmapHas NpoTSAEHHOCTb PYIOHOCHOH 30HbI 0KOJIO 60 KM.
Conepaanme ypaHa B pyaHbix 3oHax uamensercs ot 0,01 no 0,52%, ropus or 0,07 no 4.4%,
rantana ot 0,001 30 0,029%, Huobus ot 0,008 no 0,4%, unpkouus ot 0,05 no 7,95%, peakux
semens or 0,05 no 3,95% [9]. Kpome toro Ha pyaonposasiaedni « CopHOM» B peiKoMeTal-
ALHO-YPAHTOPHEBOH PYAHON 30HE WECTBIO CKBAXKNHAMM KONOHKOBOTO OypeHHsl OKOHTYPEH
wrokoobpasustit (300x250 M) BuicOKOMHTEHCHBHBI KoMTuekeHnlii (Pb, Zn, Ag, Cu, Bi)
opeon cepebpa uuTencusHocTbIO (0,9-170 /1), npocnexeHHbiil Ha rayouny 10 200 M [9]. 3a
MERTIONEHHEM TUIATHHOHIOB OCHOBHON MEOXUMHYECKHI CNeKTp py/l NOATBEPHKIEH MHUHE-
pajgoriicckn. Mayuenue cocrasa pya corpyaiukamu BUMCa [1] no3soanno BuISIBUTS He-
CROILEO MHHCPAILHEIX aCcCOLHALIMIT — peIKoMeTULIbHO-TpeiizecHoBas (kpapit, aasbur, KITLL,
UHHHBAIBIANT, TYPMANIMH, rPaHaT, UMPKOH, ctheH, ¢rrop-anatut, GACOPUT, KACCHTEPHT,
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MOAMBACHUT, MUPHT, KCCHOTHM, KOTYMOHT, MOHALNT, FeMaTHT, JHMOHMWT), PEAKOIEMETLHO-
YPAHTOPHCBYIO MMIPOTEPMATLHO-METACOMATHYECKYIO (anbDHT, KBapL, YPAHOTOPHT, OPTHT,
TOPHAHMHT, HABMEHHT, HALMEHOPYTHI, 3BKCeHUT | 1 [, LMPKOH, canenT, MOHALMT, KoayMGuT,
OpPaHHEPHT, MATHETHT, CDEH, TEMATHT, THMOMMT, MOIHOACHUT, FETHT) M CYABPHAHYIO rHapo-
TEPMAILHYIO (KBAPLL, MHKPOK/INH, JETMAOMENAH, XATLKOMMPHT, FEMATHT, MATAXMT, MUPHT,
MPYCTHT, DOPHKT, XAILKOIHH, APTeHHT, TMMOHMT, retut). Y10 Kacaetcs 301013, To B 10- Kivio-
rpaMMoBoi npode., OTMBITON W3 LYpda Ha pyronposaicHuy « KDKHOMs, HAMIM YCTAHORICH B
CAMHHIHLIC JHAKH 3010Ta PYAHOTO 0DIMKa pasmeposm 10 0,1 MM B aCCOLMALIMH € OPTHTOM,
YPAHHUHHTOM, WIBMEHHTOM, IMTHPOXI0POM, MOHALMTOM, (DeprycCOHMTOM, (POPMAHHTOM, TIHPH-
TOM, XUILKOITHPUTOM W CAMOPOAHON Meabio. EcTecTBeHHAN PAIHOAKTHEBHOCTE PV AOCTHIAET
6800 mrp/uac.

Heckoabko 0COBHAKOM B PAAY PEIKOMETALILHLIX ODBEKTOB CTOMT PYAOTIPOSRICHHE
Keneanctuix Keapunros MAH-9, pacnonoxeHHoe B 10ro-BoCcTouHON YacTH MansxaMBoBCKOro
Maccusa (puc. 1, 3), pyasl KOTOPOro cAOKeHbE MPEHMYLIECTBEHHO MATHETHTOM, PEIAKO Map-
THTOM H TEMATHTOM M NPHYPOYEHSB! K BbIX01aM KPHCTALIHYECKHX CIAHIIER MaHLXOBeHHCKON
CBUTHI (RF Zmh). MarHeTHTOBBIE PYAB JANETAIOT B BUIE [LIACTOB PAXIHYHON MOIIHOCTH OT

{raomeninn ssanssodenncenii
canmd BFy

HsoanmnmnsE sarHinTHoTD B

PuECHYCHBEE B MPCIO0 a0 3E e
J BhERNCUER SR HE T TOBOTD O IS

[peanumaracsisic mdyo =
I O 308

byponiie mpodsinan

Puc. 3. Jameparsnwan moders pydwoco noas MAH-9 (dhopuauun woereuompig Kaapumos)
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| ear o 10-30 M 1 IPEACTABACH B! PAANMYHBIMH TCKCTYPHBIMH PA3HOBHIHOCTAMM — MaccHi-
LIMHL TONOCYATHIMM, MUIOHYATEIMK, PEAKOBKPATUICHHBIMU. CTPYKTYPbI Py, KaK NpaBiiio,
MeIKO- M cpeinesepHucThie. MHOTIA B MATHETHTOBBIX TLIACTAX OTMEHACTCH cynbuanasn
akpaniennocTs nupporuia, Cpeance coacpxanye xesesa 20-55%, tbocchopa 0,20-0,4%,
cepnt o 0,1% [7]. B pyaax oTMeHaloTesl BHICOKHE COMEPKAHUS PEAKHX W PALHOAKTHBHbIX
smetauos ELntY — 456 r/1, Cs — 365 1",’1', Th-=36r/T,U-3,5 l‘f’l‘. Nb— 31 r/r, Au— 0,057
r/r, a no aannsiv BUMC [6] conepkanue peaknx 3eMelh MOXET JIOXOANTD 10 1%. K cesepy
ot pyaonposisicHus «HenssecTHOE» B BOCTOMHOM obpamiennn Mipan3sckoit syikanony-
Tonudeckoil cTpykTypst (puc. 1) sena-kemGpuiickoro Bospacra B npeaesax Kyaemuope-
k0-MansxaMBoBCKOi OBHOI 30HLl GBUIM YCTAHOBJICHBI CHEHHUTH M TPAXHPHOIHTHI (PyY.
Tio6HK), ¢ KOTOPBIMH NEHETHYECKH MOXET ObITh CBA3AHO NPOMBILIEHHOE PEIKOMETALILHOE
opyirerenue (Ta, Nb). Tena uMeIoT CeKyIne KOHTAKTBI 110 OTHOMIEHHIO K KPYITHO-CpeaHe3ep-
HMCTHIM IPAHMTAM MAHBXAMBOBCKOTO KOMILIEKCA W COTTPOBOKIIAIOTCH WIMPOKHUMH OpeoiaMi
KBapi-aaboHTOBEIX (ANBOUTHTE) METACOMATUTOB MOULHOCTBIO 10 100-200 M. AnpBUTHTLI
COAEPRKAT MOCTOSHHYIO AKIECCOPHYIO BKPATICHHOCTL (MeHee 0,1%) remaTura, rpaHara, 3n1-
AOTA, METAMMKTHOTO LIHPKOHA, anaTHTa, pYTHIA, a TAKXe, BO3MOXHO, MAPOXIIOPA ¥ TOPHTA.
AbBcomoTustil Bospact GHoTHTA B cueHHTaX cocTasua no K-Ar usoxpone 32511 mawm set
(C,,) [8]. Kpynuoe tesio peakomeTanibibix qurioopuTconepxkaiinx anickutos (boaee 1,5
KM MO NPOCTHPAHKIO) o6HAapy:KeHO B ceBepHoi yacTn ManbxaMDOBCKOT0 MaccHBa B pailoHe
ropel [Tousu3. [Topoasl MMEIOT KBAPH-MHUKPOKIHH-NEPTHTOBLIH COCTAB M COACPXKAT 0,3%
chmoopura, 0,5-1% marnernra, a TakxKe MOCTOSHHYIO aKIIECCOPHYIO BKPATUIEHHOCTh reMa-
THTA, WILMEHWTA, HTTPHEBOTO (pepryconnTa, cieHa, anatuTa, TaHTAINT-KoJymOuTa, TOpUTA,
MOHAaIIHTA. Cuenntel maccusa Mabana COACPAAT NOBRINIEHHOEC KOJIHYECTBO aKUECCODHEE —
METAMUKTHOTO IIHPKOHA, TOPHTA W IPYTUX, HE IHATHOCTHPOBAHHLIX PEIKUX MHUHepaios. Xa-
pakTepHoit 0cOBEHHOCTHIO CHCHUTOB HRASCTCH HAJIHYHC B IK30KOHTAKTaX Aack KapboHaTHBLIX
METACOMATHTOR, NMPOABICHHBLIX T10 CEKYIIHM 30HaM aApobiaerus, B HUX MPUCYTCTBYET reMATHT
(1,4% ot obnwema noponwt), conepxantuii o 2200 r/T nmobus. W3oronuwiii coctas yraepona
(8C" (PDB)= -6,3%0) 1 kucnopona (50 (SMDW)= 5,8% ) B KanblinTe xapakrepeH s
raydHHHBX oposL. ADCOMOTHEII BO3PACT MUKPOKIIMHA M3 KapDOHATHIHPOBAHHBIX CHEHUTOR
cocranmn no K-Ar usoxpone 2137 man ner [8].

B saimovenme ob63opa pynronocHocT MansxamMBDOBCKOro pyIHOTO pailoHa cleinyeT yio-
MAHYTE O MPOSIBACHHM COBPEMCHHBLIX MPOAYKTHRHEIX FTHIAPOTECHHBIX TTPOLICCCOB B npeoenax
ManbxamBonckoit pyloHOCHOIT 30HLL, TIPHBEIITNX K HAKOTIEHHIO PEAKUX 3eMeh H YpaHa BO
MXax, KoTopsie B cBoe Bpemst OrimM 3ahukcuposanbl C.C. LlepGunbiM ¢ komneramu 8 1964-
1968 rr. Tak, B mepecuere Ha cyxoe BelleCTBO colepxkaHue ypana coctasuno 0,01-0,61%,
Topus- caeant — 0,03%, a cymma penkux aement — 0,05-0,86% [5].

Peakomeranabusie ansburnmsl Typynsuuckoro pyaHoro paitona 6 obHapyxes
Ha Bomopasiene mexny pekamu boasias w Manas Typynes B ceBepo-BOCTOUHOMN YacTH
MansxamBonekoro 6ioka (puc. 1). OHu TPUYPOUEHBI K Y3TY COTIPSKEHHS 30HbI FIYOHHHBIX
PAITOMOB CeBepo-3anaaHoro npocTupannda Ha cTeike JIanunckoit n Cakmapo-Jlemeunc-
KOW CTPYKTYPHO-(HOPMALIMOHHEIX 30H NMANCOKOHTHHEHTATLHOTO CEKTOPA W ACCOLUHMUPYIOT
C HEBONLIMMI TEAAMM KBAPLICBEIX CHEHHTOB M rpaHonunopuros [4,6]. PynonocHas nonoca
HHPHHDH okomo 650 M NPOCTHPAETCH B MEPHAMOHANEHOM HANPaRIecHHUH Bonee YeM Ha 6 KMm.
Una buina srsienena 8 1955 r. Lentpansho-Ypansckoit naprueii no pe3yisTaTaM HaseMHOI
pnomeTpuieckoit esemkn macirraba 1:10 000 u cocrout n3 Tpex anomanmit (Ne 1,2,3)

pasmepamu, coorsercraenno 1500x330, 800x500, 800x150 M. Ha 3emHoii moBepXHOCTH
pasmoarTHenocTs tocturaet S0-60 no 70 mxp/uac, B rpyHTOBONH Botte — S0-60 MKp/4ac, B
foanouiciiom sosayxe — 200-300 sman. PaguoakTHBHEIC AHOMAIHUK W BTOPWYHBLIC Opeo-
Al paccestin (Be, Sn, Nb —0,01%, Y—0,02%, Zr — 0,1%) TpaccHpyIioT 30HbI 1IIETOMHBIX
244 .
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MCTACOMATHTOB, MPCACTABNCHHBIX CIOAHCTO-KBAPLL-ANbOHTOBBIMH H CAIOAHCTO-ANbGHT-
XNOPHTOBLIMH CIAHUAMH C KOTYMBHTOM, THPOXIOPOM, GACTHEINTOM, OPTHTOM, LUHPKOHOM,
FEHTrEJLBHHOM, 3BKI1a30M, (heHakuTom, dunooputom (pasmep sepen 0,07 - 1,2 Mm), u ute-
I0YHO-KAPBOHATHBIX METACOMATHTOB, NMPEACTARNEHHBIX KATBLHT-aHKEPHT-A0TOMHTOBbLIMH
KHAAMHU M NPOXMAKAMH C anaTHTOM, (aoopuTom. PyaoHocHbE 30K MPHYPOYEHB! K HAL-
BUTY, IO KoTOpoMY KpacBas nepepaboTannas vacts Gaitkanwa (Moponrckas csuta RF, mr)
MEPEKPLITA NATCOIOHCKUMH OTIOXKCHHAMY (TIONBHHCKAR CBHTA O,pl). Bvewaiomme nopons:
B 30HE WHPHHOH Gosee 600 METPOB HHTEHCHBHO IMCIOUMPOBAHEL, HECYT CEIL NOCAOHHOTO
CABHTA: IIHPOKO pa3suTa MUKporUioiyarocTs. Bo3pact MyCKOBHTa M3 PEAKOMETANNBHBIX
ansbuTuToR onpeaenex no K-Ar usoxpone s 330-320 man et (anamutix AL Escraduesa),
HTO COOTBETCTBYET CPEAHEKAMEHHOYTOABHOMY niepuoay. Clenyer OTMETHTS, 4TO K CEBEpY
ot Typynsuickoro PYAHOIro Nojf B aHATOrMYHON obcranoske BuisBNeHb Bernuuckuit u
BepxuecepraiHBMHCKHIT pyaHBIE YIIbi ¢ GAHIKHMK napaMeTrpaMu pyaHol MHHEPATH3aLIHK
npu conepxanmn Nb,O, no 0,05%, Ta,0, no 0,003%, Y no 0,02%. Cymmaphstit pecypcHslil
norenuman (cymma kareropuii P +P,+P,) Mansxambosckoro u TypynbHHCKOTO pyaHBIX
paioHOB HAMK OLUCHWBAETCH B KOJMHYCCTBE (ThiC. T): Ta,0, — 64,7; Nb,O, — 466; BeO — 10,4;
TRY+Ce — 735.

B CBA3M C BHILIEHINOKEHHBIM KOHCTATHPYEM, HTO B 10XHOI YacTH JIsmuHeKoil CTPYKTYp-
Ho-thopMaLonHo# 3oHbl (MansxamGosckmit 610K) MOXHO 0XHIATL OGHAPYKEHHA CPEAHHX
MECTOPOXIACHHH KOMIUICKCHBIX PV, /I IABHBIMH KOMIIOHEHTAMH SBISIOTCH TAHTAN, HHO-
Buit, peakue 3eMaH, a MOMYTHLIMK — BEPHIUTHIL, YpaH, BOIMOXHO, anaTHT, QUIIOoOpHT, LIMPKOH,
noseso# wnar. B kayecTse HErarMBHLIX TEXHONOTHYECKHX (JAKTOPOB B YK€ HIBECTHBIX PYI-
HbIX 0DBEKTAX OTMETHM HH3KOE COMEPXKAHHE MONEIHBIX KOMIMMOHEHTOB, TOHEYIQ 3EPHHCTOCTh
PYAHBIX MHHEPATOB H NMOBLIIEHHYIO HX PAIHOAKTHBHOCTD.

Takum ofpazom, BaxXHEHINM 2AEMEHTOM NMOBLILCHNA MEONOTHYCCKON ¥ MPoOrHo3IHoR
phEeKTHBHOCTH NPH PErHOHANLHBIX paboTax SBNAETCH MONYYEHHE HOBLIX IHAHWA, B TOM
HHCAE O 3AKOHOMEPHOCTHX paASMELIIEHHA H JTOKATH3ALHH OpPYICHEHHA, YTO obecneuynsaeT Kak
co3nanue (pOHAA NMEPCTIEKTHBHBIX MOUCKOBLIX YYACTKOB, TAK W KOJIHYCCTBEHHLIA NpUpocT
NMPOTHO3IHHX PECYPCOB MHHEPANTBHOTD ChipbH.

9710 noNoXKeHHe 0COBEHHO AKTYANLHO B MEPHOI KPH3HCHLIX ABTEHHA B 3KOHOMMKE,
OPHCHTHPYIOILHX MEOJION0B B NEPBYIO 04EPe/lb, HAPALY C COIAAHHEM Ne0IOTHYECKOR OCHOBBI,
Ha pa3paboTKy NEPCNEKTHBHLIX MOWCKOBLIX MOJeIeH BEAYUIHX BHAOB MMHEPAILHOTO ChIPbH.
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PE3YJIBTATBI IPOTHO3HO-ITOUCKOBBIX PABOT
HA 30JI0TO-TITOJIMMETAJUIMYECKOE OPY/IEHEHUE
TBIKOTJIOBCKOM IJIOIIA/IM B ITPEJIEJIAX
JIEMBUHCKOW MUHEPATEHUYECKO 30HBI

B.M. baGenniniens (OAO «HITLL Monutopusrs)

Thikotn0BCKas niowans pacnonoxena s bepesopckom paitore XanTei-MaHcHACKOrO
ABTOHOMHOIo OKpyra — KOrpet, Ha BOCTOYHOM CKIOHE Mpunomsproro Ypana s bacceitne p.
bon. Teikoraosa, B 120 km cenepuee ¢. Capasnayanb (puc. 1),
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Kparko reoaornueckoe crpoeHHe THIKOTIOBCKOH MUIOWIALH NPEACTARIAETCH Ceayio-
Gt Bes muioniats MoMCKoBLIX paboT HAXOAMTCH B npeacaax BocTouHONEMBHHCKOTO NakeTa
nokposos JleMBHHCKOTO A10XTOHA. B npoiiecce noaebix paboT 3aKapTUPOBAHLI IMHUH TPEX
HATBHTOB, OrPAHIMMBAIOLINX C 3aNAla TEKTOHHYECKHE MIacTHHBI. CMECTHTE/H STHX HAIBHIOB
HMEIOT HIBILTHCTRIC B IUIaHE O4epTaHus CyOMEPHIHOHAIBHOTO npocTupanus. Buiiensiores
yeTwipe IIACTHHBL: KpaitHsas 3aalHas, 3ananHas, LeHTPAIbHas U BOCTOYHas (puc.2).

=
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Puc.2. Tearoeuvecxan kapma Twkomaoackoii Ao
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Pue. 3. Cuecmumets nadeus socmonol nigemunsg o) npaawil Gopm pyd. Tlonepesysii,

1) aeanits Hopm pysw. Tk orioad- Boow

Bee onm croxens obpaioBaHUAMH OpIOBHKA. THKOTIOBCKOE PYAONPOSRICHHE TPHYPO-
YEHO K CCBEPO-3ANAAHOMY KPBLTY KPYITHON CHHKJIMHAIH, OCTOKHEHHON H30KTHHATBHBIMI
CKIALKAMH Doslee HHIKOTO NOPAAKA, B Npelesax 3anaaHol TeKTOHHYECKOoI maactinsl, Lew
TPATbHAN NAACTHHA CIOKEHA OTAOKCHUAMM rPYDCHHCKON CBHTHI, BMEIUAKUMIHMH KOPHEBYIO
HACTL KHCIOH 3KCTPY3IHH (cyDCornacHsie MATOMOUIHEIE TeAa ILIArHOrpaHuT-nopdmpos 1
rpasnT-nophupos). Boctounas TeKToHHYECKas IUIACTHHA NMPpeacTarIeHa NPpeHMYLLIECTBCHHO
METADAIATLTAMM W OPTOCAAHIIAMM KOKNETBCKON CBHTLI, CMECTHTE b ITOH MIACTHHB YETKO
PETHCTPHPYETCH MATHHTOMETPHEH NOA METBEPTHYHBIMHY 0DPA30OBAHMAMM M BHIVAILHO HA
ODHAKCHHBIX BO 1IOPANICAbHBX YHACTRAX (CHABHOC PACCAAHUCHAHKE, .li‘-lu{’" IEHHE NOPOa M
cyabhuaniaumna — mupuT, MarHeTuT) (prc.3). Kpalipas sanaaHas niacTuHa cioxeHa nepe
CAAHBAIDLLIMMHCH CAaHLaMK, GasanbTaMu, aHaeIndasaibTaMu, PHOAALIMTAMM H PHOJTHTAMM,
HEPCAVIOLIHMHACH B Ppa3poic ITH OTAOKEHHA MOAKHO OTHECTH K HEMPEPBLIBHOH BYIKAHOICHHOM
(popMALIMM, K NO BO3PACTY OHH ABIHIOTCH CAMBIMH MONOILIMH B CPABHEHHM CO BCEMM APYTHMH
obpasosarusami Tekorrosckol maowanu. Ha kpali HIO 3anaiHvio TCKTOHHYECKYIO MUIAC
THHY HENPePLIBHON (POPMALIMH HALBHHYTE OTAOXKEHHA «3ANANHON» MIACTHHB, OTNOKEHHA
KOTOPON (PHOAKTE ) BMEwanT TelKOTI0BCKOE 3010TO-NOMHMETATUIHYECKOE PYAONPOSAICHHE

MNocae nposeacHua NoaeBuix padboT no oOLEKTY M NoAYUCHHS 0BIHPHOTD PaKTHYECKOTO
MATEPHAIA, A TAKAE HAXOAOK (payHbl KOPALIOB Hal YHACTKE THKOTAOBCKOTD PYAONPOARICHHA,
CTANO OMEBMIHBIM, YTO MEOJONMMYECKDE CTPOSHHE TUTOMIALH OTIHYAETCH OT MEAKOMACIUTADHBIX
kapt 1:1 000 000 200 000. Mo AMTOACTrHYECKOMY COCTABY OTAOKCHUS, pmernanouiue Tai-
KOTAOBCKOE PYAONPOSRICHHE, HE COOTRETCTRYIOT HH OAHOMY CTpaTHI paduecKoMY Nnoapas-
wiacHno B nancoloicknx lerenanax kak MNMoaspruoypansckoil, Tak u Cesepovpanbekoit cepuil
aucron [Nocreonkapts- 200, [NpuHunnuaisHbie HIMeHeHUs B crpaturpadmmn odpaloBaHmi
[ BIKOTAOBCKON NIOIAILN 3AKTI0YMAKTCA B Cleayiolesm (puc. 4)

METATEPPHIEHHBIE OOPAIORAHNA, OTHOCHMBIC paHee K norypelickol canre (€ -0 pg),
HEAHHTCH nl._\[‘r.l MOBAHHAMMN ||'I"fnl_1':,'IHI\, KON caiTi (O £r),

1i.ll“|,|||.|"|‘|r|'|||.|.'H||.I.I- \11._'|JH'!.._Ihll.lll.'lf{_"llH;ifll TOJTLLLA ., BMELA KO LA ILIH{H 1OVBE KO I\:;_l,ilnlu"l{i
ARICHHE, BBUIC/ICHA HAMM B THKOTAOBCKYIO CBUTY (O, 1K), KoTopas HauMHaeTcs ¢ fasaibron,
BLILIC — PHOANTEL, NEPEKPLIBAIOIIHECH MIEBPOCIAHLAMMN, BEPXHASA NAYKA CBHTH CIOXKCHA
BHHIY ICICHBIMH CAAHUAMH, BRIUC — nepecaansadne 0aanbTos, aHaeINdaIANLTOR, dalin-
TOR, PHOJALINTOR B PHOJNTOR i'\}"'ﬂH.l‘ri CBHTHI NPOBRGIANTCH MO MOCATAHEMY NPOCTOK KHCTLIX

whpyInBOB
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Bee reonoruueckme obpasoanns THKOTAOBCKON MIOWATH NOABEPIHYTH HIMCHEHHAM
PETHOHAILHOTO MeTaMop(MIMa 3eeHOCTAHLEBOI datm ¢ NOCACAYIOWMM HEPABHOMEPHKIM
HATOACHHEM INCIOKALIMOHHOTO MeTaMOPDM3MA TAKAKE NPEHMYLICCTBEHHO 3e1CHOCIaHLE BO
(haumm ¢ NOKATLHBIM NPOSBICHHEM HIBLITOYHOIO TEILIOBONO NOTOKA MPH TPEHHH MOITHBIX
HALBHTOBLIX IUIACTHH M H3MEHEHHEM NOPOI AWUIOXTOHA JOHL CMECTHTEIN B INHAOT-ampu-
boanTorol daumn.

leoannammueckan oberanonka ThikoT10BCKO naowain 8 obwMx Yeprax Tako-
Ba. Ha BocTtouHoil okpanue Bocrouno- Esponeiickoro KoHTHHEHTa B No3tHeM KemG-
PHH HAYTHHACTCH 3TAN pudToreHesa, CBAIAHHBIN, BEPOATHO, ¢ JAAYTOBBIM CTIPEAMHTIOM,
CACACTBHEM Yero anaseTcs obpasosanue Tarnao- MarHHTOropckoro oKpanHHOro Mops,
dparMeHTOM KOPBI KOTOPOro SBASIOTCH FHNEpOasHTLl PaHH3ICKO-BOHKAPCKOIO W ca-
JATHMCKOTO KOMILIeKCOB. 3anaanee 210 30Hb, BOAHIH KOHTHHEHTANBHOIO CKAOHA B
PEIYALTATE NPOLLCCOB pacTakenus obpasyiloTcs raybokoBoaHble NPorudsl OKPAHHHOTO
MOp#H, NapaiicibHbic OCHOBHOMY PH(TY, B KOTOPLIX B MOPCKHX YCAOBHAX MACT HAKON -
JCHHE TEPPHICHHBIX OTAOKEHHH, CHHXPOHHBIX ¢ BYIKaHHYeCKMMK obpazopanmuamu. B
YacTtHocTH, B TekoTAOBCKONH pudiTroreHHod CTPYKTYPE B OPAOBHKCKHX oDpajloBaHHuX
LIHPOKO NMPOSBACH KOHTPACTHLIH PHOAHT-0a32bTOBBI MATMATHIM TIPH IHAYHTEABHOM
npeobaasadmum HaMaHuil ToneuTosblx Basansros. C apeHnra 31ech HACT HAKOTUIEHHE
LICBPONEIHTOBLIX TIECTPOUBETHBIX OCANKOB rpyOenHCKoM cBuTHL. C proanT-6a3aibTossiM
MarMaTHiIMom cBsizano popMupoBaHHe 3aiekeil 3I010T0-NOAMMETALIHYCCKHX pya. B
KOHLE BEPXHErD OPAOBHKA KOHTPACTHLIA MAarMaTHIM CMEHHACH HA HUTHAHKS HENPEPhiB-
HO# DasanbT-anae3nbasanbT-pHOAAUNT-pHOAHTOBOI dopmammn. TapariensHo ¢ KoHua
HHAHCIO OPAOBHKA NPOHCXOAHAO BHEAPEHHE A0ACPHTORLIX CHANOB OPAHTBIOTAHCKO-
JEMBHHCKOIO KOMILIEKCA.

ConpemeHHan CTPYKTYpa TeIKOTAOBCKOIO pylonpossicHus (puc.5) obycionieHa,
€ OHOH CTOPOHBI, OCODEHHOCTAMM NEPBHYHONO BYJIKAHHMYECKOID CTPOCHMS, 4 € ApY-
TOH — HANOXKCHHBIMH CKAAAYATHMMH AcHOPMALIHAMH TIPH NEPEMEIIEHHH HAABHIOBBIX
MAACTHH,

———
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J0:10TO-NOANMETALIHIECKOE OPY/AEHEHHe IPHYPOHEHO Bojibiteii YACTBIO K NOKPOBY 3iy-
T BHBIX METACOMATHYECKH H3MEHEHHBIX PHOTHTOB, B BEPXHEH HacTH C INH3aMH H3MCHCHHBIX
OpraHOreHHbLIX H3BCCTHAKOB (Guorepmos) ¢ (hayHOH KOpaUIOB Sogdianophyllum sp. n MilIaHOK.
Cpenn ahysusos HabmonaloTes 1aBoOPEKIHH, KIACTOMABbI, rpybo- ¥ TOHKOTOAOCYATHIC
JlaBbi, HPEKYMPOBAHHBIC TONOCHATHIE NaBbl PHOJIHTOB, CEPHIMTHIHPOBAHHBIE paCCaaH1IOo-
BAHHBIE PHOTUTHI, HTHUMBPUTOTIONOOHBIE PASHOCTH W theabanTsl. MourHocTh 3py3nBHBIX
puonuTos coctasnset 160-200 M. PHOAHTDI MEPEKPBITEL XIOPUT-CEPHILUT-KBAPLCBBIMU H
KBAPI-XTOPHT-CEPHULIMTOBBIMM CIAHLIAMH 10 TOHKOTIEPECIaNBAIOLIMMCH ANEBPONETUTaM C
npHMechio Ty(oreHHOro Matepuana (puc. 6).

PyinonocHsie obpazosanins THKOTIOBCKOIO PYIOTPOSBACHHS MPEACTABICHB! TPEMs
TOMIAMY € OTHOCHTENLHO KPYTHIMH KOHTAKTAMM B CEBEPHOM M 10XXHOM HanpasneHusx. Co-
OTBETCTBEHHO W PY/IHbBIE TEIa B 9THX HANPABNEHUAX HE BLIKIWHUBAOTCH, a KpyTo (10 707)
MOTPYAAIOTCH Ha TAYBHHY, YTO IHAYHUTENBHO PACITHPAET MEPCICKTHBE 30JI0TO-MOJHMETaN-
nmveckoro ofbekTa (puc. 7).

Huxuas Toama najeosyikana (HenocpeACTBEHHO IKCTPY3MBHEI KYNOJ) NpeicTasieHa
MPEUMYIIECTBEHHO PHOAUTAMK (hETLIUTOBBIMM, yHacTKaMu OpekunposaHHbIMH. Cpeannas
TOMA CYIIIECTBEHHO LIHHKOROCO/ICpAALLIAA NMPEACTABNEHA PHOMTHTAMM IHWH30BHAHO-TIATHHC-
TO-MOAOCHATHIMH C NPOCAOAMY HTHHMOpHTONMONOOHBIX PHOITHTOB, TaBOBPEKYMIi ¥ KJ1acToNas.
Berpeuaiotes GMorepMel H3BeCcTHAKOB. Bepxusas Tonma (rnoBbIIEHHOTO 31EKTPOCONPOTHRIIE-
HUs) CYIIECTBEHHO 30JI0TOCOAEPXKALLAN NPEACTARNEHA PHOIUTAMM JIMHIOBUIHO-TONOCHATHIMY
C IIPOCOSMH PHOIHTOB heib3nToBbiX. HMXKHAA YacTh BEepXHEi TONIN NPeIECTBEHHHKAMK
(Mesenuessiv M.IT., 1974ch) 66114 HA3BAHA «30J0TO-NTUPHTOBON 30HOMS.

Ha TuikoTnoBckoM pyaonpossicHUH YETAHOBAEHO CeMb CTPATH(DOPMHEBIX 30H 30J10TO-
NOAUMETATHYECKOTO OPYIEHEHUA B CYab(hMANINPOBAHHBIX pHoauTax U denbintax (puc.
&8,7). DTH 301K chenyiouMe (CHHU3Y BBEpX):

I. Huknaa uMnkconepxkaias s heibintax.

2. Huxnunas sonotocoaepxaiias B genbinTax.

3. HHKHAS CBMHIOBO-1{WHKOBAA 30JI0TOCOMAEPXALANA B DHOJTUTAX.

4. Cpenusis CBUHII0BO-1IMHKOBAsA 3010TOCOMEpPXKAlllasn B pHOIHTAX,

5. Cpeanss 3010TO-NONMMETAIHYECKAs! PyIHas B PHOJIMTAX.

6. Bepxusia cCBUHIIOBO-UMHKOBAA B PUOHTAX.

7. Bepxusda 3010T0-cepeOpsaHas ¢ 30JJ0TOPYAHLIM TEJIOM B «BHICOKOOMHBIX» PHOJTHTAX.

Cpentss sonoTo-nosuMeTainnydeckas pyaHas 3oHa (No5) ¢ pyaHsiM TEJIOM BCKPBITA
ckBakuHamu 01, 02 u 117. MouHoers pyaHoro tena 5,5 m (11,6 M — B 3aMKe aHTHKIHHATBHOI
cknankn), B cks. 01 paznensiercs Ha TpH Beteu. CpenHee coaepxaHue no teny: meau — 0,3%
(makcumansroe 1,19% wa | metp moutHocTH 30ub1), unaKa — 1,7%, (Makcumarstoe 2,85%
Ha | MeTp MoutHOCTH), cBHHLA — |,5% (Makcumanshoe 4,21% Ha | METP MOIIHOCTH), 301074
0,5 /7, cepefipa 20,0 r/v (Makcumanbsroe 80,2 r/T Ha | M MoutHoeTH). Pyna peikoMeTanisHas
C conepxanmnem: kKanmus — o 400 /T, cypsmst — o 150 r/r, rannus — go 100 /T, BUCMyTa —
10 30 r/T ¥ APYTUX NOMYTHEIX KOMIOHEHTOB.

Bepxuss sonoro-cepebpanas 3ona (NeT7) ¢ 3omoTopynHbIM TEtOM nipencTasascT coboit
CTPATH(HOPMHYIO 301y 30JI0TO-CEPEBPSIHOTO OPYEHEHMS BCKPBITOI MOITHOCTHIO 0T 20 110 30 M
CO CpentiumM conepxkannem sonora — 0,1 v/t u cepebpa — 1,2 r/1. B Bepxueii 9acTH 270l 30HbI
HEHIBACHO 30JI0TOPYAHOE TEJI0 MOUIHOCTHIO 2,3 M CO CPeIHUM cojiepXaHueM 3on0Ta — 3,47
/7w cepeBpa — 16,7 /.

FraBHBIMK pyIHEIMM MUHEPATAMH HA PYNOTTPOABRICHHUH SBASIOTCH NUPHT, cdanepuT u

TIEHIT, HPOKO PacrpocTPAHCHHBIMH — XANBKOTTHPHT W 30/10TO.
Ocnosisivm Tekerypamu pyn sisasioTes BKparieHHas, THE310BO-BKpanjieHHasn,
MPOXMAKOBO-BKPATUIEHHAN W Nonocyartas, parMenTaMu nepexonsiitag 8 NIOHYaTYIO.
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[MonocuaTsie ¥ MAOHYATLIC PYAL CAATaloT NPEeUMYILECTBEHHO LEHTPAll BHYIO YacTh PYAHOH

ek I0HE cyisduaHoro opyieHenna Nes.
MakCHMAUTEHOE COlepRKAHHE OCHOBHAIX KOMITOHEHTOB B PYIHBIX 30HAX] MC/IH 110 1.40%,

unika 10 14,67%, ceunua ao 12,3%, sonota o 1600,0 r/T, cepebpa 1o 907,4 r/T.

[MeTpaBoXCKHil yIacTOK pacriofaracTest B CeREPHOI HacTH TrikoTHOBCKON NioLIAnH,
i uctokax pyw. IMerpanox (puc.9). Feonoro-cTpykrypHoii ocobennoctsio ITerpasokckoro
yuacTKa saaseres COMpKeHNe BCEX HETHIPEX HABUTOBLIX NAACTHH HAa HebonLIoi TEpPHTO-
PHM. B ocHOBE BBIASACHWH YYACTKa NeXaT NMoTCHIUHANBHO PYIOHOCHBIC KHCIKIC 3¢¢}"3HBH
ThiKOTIOBCKOH cauThl. Ha ydacTke BHISIBICHO MEIHO-UIIHHKOBOC NPOABICHHE, a TAKKE reo-
BHIHICCKHUE M FEOXHMHYECKHE AHOMATHHN PYIHOH NPUPO/ILL. 31€Ch YCTAHOBIEHL BTOPUYHBIC
FEOXMMHYECKHE OPeJibl MOBBIIICHHOTO CONEPXKaHWA MEIH, IIMHKA, CBUHUA, Monubaena, ran-
S ¢ 3071072 (110 30J0TY BLISIRIAEHB! oTAeAbHbIe ToukK 10 50 mr/T). KpoMe atoro, Ha yuacTke
(hUKCHPYIOTCSH A3POCTIEKTPOMETPHUECKHE AHOMATHN KallHsl M ypaHa, aHaIorHH Hble TAKOBbLIM
THIKOTAOBCKOIO PYHONO MO € NATeoByIKaHHIecKoil noctpoiikoil. lMpennonaraemuiii teHTp
naneoByAKaHUUecKoi cTpykTypsl [leTpaBoXkckoro yHacTka COOTBETCTBYET KOMIUIEKCHOI aHo-
mastn EIN, ypana u kanust m pacrionaraetcs 8 10 km cesepo-BocTouHee LHEHTPANLHONH HacTH
THIKOTAOBCKOTD naneopyinxkaHa. CJ‘]EIHIJ.H, NEPEKPHIBAIDIIHE TIOTEHIIHANLHO PYIOHOCHLIC
KHCJIbIE BYJIKAHHTEI, TPEHMYLLIECTBEHHO XMOPHUT-CEPHUHT-KBAPLEBLIE TTO TOHKOMCPCCIanBan-
HIMMEH ANEBPOTIETHTAM, BOIMOMHO, C NMPHMECLIO BYNTKAHOTEHHOTO MaTepHana, aHanorHyYHsIe
CAaNLaM, MepekpuiBaoiMyM THKOTAOBCKOE PYAOTIPOSBICHHE,

Komienanteie MECTOPOXKICHMS XAPAKTEPHIYIOTCA ODLIMMH 3aKOHOMEDHOCTAMH JIOKATH-
3AUMH MEIHO-KOUMENAHHOrO W MOAMMETAULTHYMECKH KOMYEIAHHOTO OPYACHEHHS, 4 MOCKONLEKY
THKOTAORCKOE PYAONPOABICHHE PACNONATASTCH B Npeaeiax Ypana, To, No-BHIAHMOMY, OC-
HOBHBIE (haKTOPLI ero (hopMUpoBAHMA BYILYT HMETH CXOICTBO C TAKOBBIMH MHOTOYHC/IEHHBIX
KosuenaHHeix Mectopoxiennit CesepHoro Ypana, XoTs Mo BO3pacTy ¥ MOJOXKEHHIO B NMPO-
CTpaHCTee TwkoTaOBCKDE pPyoonpoasieHHe CYHIECTREHHO OTIHYAETCA OT HUX. HaKaI‘IJIHBE—
oiancs HHpopMauns o aHAIOTHIHBIM pyaIHEIM 0bsekTaM Moasproro u TNMpunoaspuoro
Ypana (Hikne-Tanornnckoe, danshee, THKOTIOBCKOE W APYTHX) CO BPEMEHEM TMO3BOIHT
BLLACAHTE HOBRII THI KOMYEAAHHOTO OPYAEHEH WS, K KOTOPOMY, MO-BHIHMOMY, OTHOCHTCS W
FPYTINa 3000TO-NOIUMETALTHYECKHX MecTopoxutenmit Mailikannckoil 3ous Cepeproro Kasax-
crana. Maitkannckas pynonocnasn 3ona (Tasronapekas o6i.), XapakTepH3yIOULAACs 3010T0-
NOMNMETAIIHYCCKMM OpyaeHeHHeM, Hanbonee 6inaka K THIKOTAOBCKOM 30HE M0 reHe3ucy
W BO3pacTy. 30Ha NpuypovueHa K G0IIEKYILCKOI CBHTE HUKHETO Naieo3os 1 pacnojaraeTcs
B MaiikanHCKOM CHHKIIMHOPHI CeBEPO-BOCTOMHOTO MPOCTHPAHHA, NEPEexXONAIMM K CeBe-
PO-BOCTOKY B Maiikann-DkubacTy3cKuit anTHKIMHOPWIL ¢ IMHERHBIM TTosicoM ouonnToR
B OCeBOiT HacTh. lanusie CTPYKTYpLI, B CBOIO OYEpe/b, SIBISIIOTCH YacTbio EpeMenTaycekoro
MeraanTkinHopua Kazaxckoro Haropbs.

Mcxons 13 coBpeMentbIX HAYMHBIX paspaborok M kKaaccudmkaunit, TrikoTnoBCKOE
PyAOnposRicHue DIM3KO K (PHANIUANCKOMY THTTY KOJHEIaHHBIX MECTOPOKIEHHI, NIPH 9TOM
Cr0 MOKHO OTHECTH K BasansT-puoanToBoii cybdopmalum aiespoiuT-rIHHHCTOCIAHIIEBOI
pyaHo# opmattum.

3onoro-nonumerainieckme pyas THIKOTAOBCKOTO PYAOTIPOSABACHHUS cofepxar bonee
ACCATH TIOTIYTHRIX KOMITOHEHTOR, H3BJEKAEMbIX HA CBHHILOBO-IHHKOBLIX KOMBMHATAX 1O
CYHIECTRYIONIUM TCXHOIOTHAM. anMEDBM KOMIUICKCHOTO H3RJIEUYeHHH OCHOBHLIX U nomnyr-
HEx koMmonenTos pya asasierest OAO «Kasumnks (r. Yers- Kamenoropek, Kasaxcran), rie
M3BIACKACTCH 1T XUMHYECKHX SNEMEHTOB H3 Py MECTOPORICHHH Pynnoro Antas. B Poccuu
Hal COMITHORO-IMHKOBLIX 3ABONAX HAPSULY CO CBHHIIOM M LIMHKOM W3BJIeKAeTCs 18 LeHHbIX
KOMTIOHEHTOB 1 Ha X OCHOBE NPoH3BOANTCH Gonee 40 BHAOE nonyTHOH npoaykiumu, M3 3o-
AOTOPYIHLIX TEN KOMUEAAHHBIX 300TO-TIONUMETATTHYCCKUX MecTopoxaeHnit MaitkanHcKoi
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rpynist (Kasaxcran), GAM3KHX 110 BO3PACTY H FEHEIUCY THIKOTIOBCKOMY PYAOTIPOSBACHUIO,
wantexaeTes cesen W Teanyp. Mexoas ua aToro, IPOMBILIIEHHAS LIEHHOCT 3010TO-TIOMME-
Tamaeckux pva THIKOTIOBCKOTO PYAONPOsABIACHHA MOBLIIACTCH HA 30-35%, uTo no3soasieT
CHHINTL BOPTOBOE CONEPXKANNE LMHKA, CBUHLA W 3010Ta. Takum obpasoMm, Ha OCHOBAHWUH
NPOMBITIIEHHO-H3BIeKaeMbIX W3 pya THIKOTAOBCKOTO pyfonpossienus 3onora, cepebpa,
CYpBMBI, KaJIMMsl, FULTHS, BUCMYTA, FepManis, CejieHa, PTYTH W JIPYTHX MOTYTHEIX KOMTIO-
HeHToB, WX BocTpebosanHocTH (0coBeHHO raANA JUIA TPOU3BOACTEA CBETOAMOIOB), BEICOKOHM
CTOMMOCTH Ha MUPOBBIX PHIHKAX, CTAT0 BO3MOXHBIM CHH3HTL GOPTOBOE collepKaHHe CBHHLA
M IIMHKA.

Cpennee COACPKAHNE B 30JOTO-MOMUMETALTHIECKHX PYAHBIX Teax ThKOTIOBCKOTO
pyonposiaieHus ciefyionee: uuHka — 1,28%, casunua — 0,85%, meam — 0,11%, sonota — 0,74
r/7, cepebpa — 14,55 r/t, kanmus — 37,9, 1 v/, cypemer — 8,2 r/7, raanus — 39,0 r/7.

Cpeanee colepanue B 3010TOPYIHBIX Tenax ThIKOTA0BCKOTO PYAOTIPOSBACHMS: 300Ta
— 1,45 v/, cepebpa 7,88 r/T, cypembl — 11,7 r/1, cenena — 3,4 r/r.

lpoznoansie pecypewt kamezopuu P, no ywacmky Toikomaoeckozo pydonposgaenus cocmagu-
At wunka (Zn)— 46,39 motc.m; ceunua (Ph) — 30,81 mue.m; medu (Cu) — 3,99 muic.m; s010ma
(Aw) — 5,45 m; cepebpa (Ag) — 67,77 m; cypomut (Sb) — 22,27 m).

[Ipoanoanme pecypest kamezopuu P, no ywacmky Teikomaosexozo pydonposenenus caedy-
rowgue: wunka (Zn) — 445,32 muc.m; caunua (Ph) — 269,75 moc.m; medu (Cu) — 41, 10 muie.m;
soaoma (Au) — 24,25 m; cepebpa (Ag) — 613,37 m; kadmun (Cd) — 1395,54 m; cypsmnt (Sh) —
334,79 m; eanaun (Ga) - 143720 m.

lpoenosnue pecypest kamezopuu P, lTempagoseckozo yuacmia caedyioigue: yunka (Zn) —
253,16 metc.m; ceunua (Ph) — 168, 11 meic.m; medu (Cu) — 21,76 muic.m; 3010ma (Au) — 14,64
m; cepebpa (Ag) — 287,77 m.

Crenyiommii a1an B u3yyeHHN TEPPUTOPHIE — 3TO MEPEBOM NPOrHO3HBIX pecypcos Thi-
KOT/IOBCKOTO PYIONPOABJICHHS B 3aMAChl TPOMBIIUIEHHBIX KATErOPHIt, MOMCKH HOBBIX 00h-
EKTOB B MTpefenax BeIIENCHHOI PYAHOI 30HBI I0XHee W cesepriee THIKOTIOBCKOTO pyaonpo-
asaeHns u Ha Ietpasoxckom yuacTke.
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IFEOJIOTO-TEO®U3UYECKUE METO/IBI ITPOTHO3A
NCKOITAEMBIX ITPUBPEXHO-MOPCKHUX
PEAKOMETAILUIBHO-TUTAHOBBIX POCCHITIEN

A.B. Jlanomos, A.A. Bounesa, P.M. Yedpanos
(Penepaibhoe rocyaapeTeeHHOE GIOIKETHOE
yupexiaeHue Hayku MHCTHTYT reosiorMu pyaHsix
MECTOPOXICHMHA, neTporpadum, MHHEPATOTHH
u reoxumun PAH)

Ha nporsukennn 2006-2009 rr. asTopaMu 1poBoaMIHCE HAYYHO-UCCNEIOBATENLCKHE
paboTsl B 3aypanbckom pernore XanTbi- MaHCHACKOro aBTOHOMHOTO okpyra-lOrpu no go-
rosopy ¢ OAO «HITLL Monutopuurs B pamkax Focyrapersennoro konTpakra Ne12/08.49
(37000.08.000053), no teme «[TporHO3HO-NOMCKOBOE MOIETHPOBAHHE POCCHITTHOTO TIOJS Ha
Gaze M C-rexnonoruit u paspabotka KpuTepHen KOHTPOS THTAH-UHPKOHHEBOK MeTaLID-
HOCHOCTH B LICJAX ONTHMH3ALIMK MOWCKOBLIX paboT B npenenax YMUTLHHCKON niomaams,

Ha ocHoBanum peaynbTaToB, NoAyYeHHBIX Ha 3TOM 3Tane paboT, GbiTH BHISBACHSI peru-
OHATbHBIC (hPAKTOPSI, KOHTPOIHPYIONUIHE POCCHITTHYIO METALIOHOCHOCTE B 3aypanse (TTaThik-
Kapa u ap., 2009), dhakTopbi JIOKaIbHOTO POCCHIMHONO KOHTPOAS B npeaeaax Mancuiickoro
u Cesepo-CoceBHHCKOTO pocchinmibix paiionos (Jlanomos u ap., 2010), KPHTEPHH NMPOrHo3a
POCCHINMHON METALTOHOCHOCTH MOCPEACTBOM METOI0B MaTeMaTH4YecKoi cratieTikin. C npak-
THYCCKOH TOYKH IPCHUA OCHOBHBIM PE3YNLTATOM 3TOrO MEPBOTo 3Tana HecaeloBaHuit cTana
NMPEABAPUTEILHAA OLICHKA POCCHINEHOCHOCTH 3aypaibs, 10 HTOraM KOTOPO# [UIA Npoaosxe-
HUA MOKUCKOBBIX paboT OB peKOMEHIOBAH VYACTOK YMBITLHHCKHI MancHiickoM niouamm.

Hactosiuee uccaenopanne ocHoBwBacTCA Ha paboTax, MPOBOMMMBIX HA IPOTAKCHHM
2009-2011 rr. na YMuIThMHCKOM yuacTke. OCHOBHON LIEJBIO SBASIOCH YTOYHEHHE NAPaAMETPOB
NOKATHIALMH POCCHITTHBIX TE.

l'eonormeckoe cTpoenne Y MLITBHHCKOTO Y9acTKA

3aypanscKan poccheiliHad NMPOBHHLIMA 3aHMMaeT 3anaaHyio, [puypansekyio vacts 3a-
naaHo-CuOHPCKOil NIMTL M B rEONIOrHYECKOM MJIaHe NOAPAVICAAETCH HA TPH OCHOBHBIC
CTPYKTYpbL

1) Oporennbiit HATBHrOBO-CRAATATHIA NoAc ¥Ypana, nopo/isl KOTOPOIo Ha NMPOTAXKEHHM
OT MEJA 10 ONMIOUEeHA NOJBEPTATHCH HHTEHCHBHOMY XMMHYCCKOMY BeiBeTpHBanuio (Curos,
1971) n npeacrasnsnamn cobol OCHOBHOR HCTOMHHK CHOCA TEPPHICHHOTO MATEPHANTA B TIPH-
Jermommi Gacceitn 3anaanoit Cubups,

2) Yakoe kpacpoc oGpamacHne Ypana, B npeaesax KOToporo Ha NOBEPXHOCTL BHIXOAAT
HHXHHE TOPHIOHTHI TUTHTHOTO YEXIA — IOPCKHE M METOBLIC TEPPHTEHHLIC OTIOXKEHNS

1) O6GaacTs kafinosofickux Npornbos, e pavTHYanTCH YHACTKH PAIBHTHA NAICOTCHO-
BLIX (Ha cesepe W 3anane) H MMOLICHOBLIX (MPeMMYIIIECTBCHHO Ha jJoro-3anane) obpalosaHui.
Pocceinuoit notenunan 3aypansCkoil NPOBMHIIMKM CBA3AH C J0UCH-YCTBEPTHYHBIMH OT/IONKE -
HHAMMH M, B MEHLLICH CTENEHH, C MEOBLIMH.
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B 301eH-YETREPTHIHOM TOILE OTHIOXKEHNit 3aypajibil HOCTOBEPHO BBLICIACTCH TPH CTPa-
rurpachuiecknx ropusonTa ([ateik-Kapa u ap., 2009); s0ueHOBBIH (TNHHB! TABAHHCKOH
CBiTH), OANTOIEHOBBIH (OMHrOLIEHOBasA MPEHMYLIECTBCHHO Necyanas Tonila npubpexHo-
MOPCKOT0/03ePHOTD TeHe3nca) u HEOreH-4eTBEPTHYHBIH (MHOUEH-YETBEPTHUHLIE NECKH W
cyTIeCH € TPUMECKIO raIeyHOT0 MATEPHANA 03ePHO-aTIOBHATBHOTO reHesuca). B obuiem cny-
yae ONHTFONEHOBAS TOIA OrPAHHYMBAETCS ATIBLIMCKOM (HIKHUI plonens ( baxuena, 2003)),
HEMOCPEACTBEHHO 3ANEralolieil Ha J0LEHOBBIX IMHAX H HOBOMHXaHJIOBCKOH (BEPXHUH pio-
neab (Tam Xe)) CBUTaMH, NMpeACcTaBIeHHLIMH B Jaypaise eWHOH HepacuieHeHHO! Tone,
rIoAYIMBLIEH HAIBAHUE KYPTAMBILLICKOW CBUTHI (MapTeiHoB u ap., 1975).

Mo auToROTHYECKOMY COCTABY ( npexae Beero rpaHyﬂnMETpHHJ B TOMIIE QHTOLUCHOBLIX
OTNOKEHUH BRIIEISCTCS TPH FOPU3OHTA: HUKHE-, CPEIHE- U BEPXHEKYPTAMBILICKHI (Tadm. 1).

Bepxuwii FOPH3ONT 3aJIETACT HEMOCPEACTBEHHO MO YETBEPTHYHBIMM OTIOKEHHAMH Ha
Gonblueit 4acTH YMBITHBHHCKOTO YYACTKA W TOJNBKO B 10TO-3anaIHON U KpaiHeH cesepo-3a-
NATHOM ee 4acTAX B OCEBLIX 0BAACTAX NTOKANLHBIX CBOAOB MOAHOCTLIO cpesaH. [Tpeacrasnen
NeCKaMi CBETI0-CEPLIMM, MHOT/IA XKEATOBATLIMH, MPEUMYILIECTBEHHO TOHKO-MEIKO3EPHHUC-
THIMH, XOPOLIO COPTUPOBAHHBIMH, KBAPLUEBLIMH, C PEAKHMH TOHKHMH MPOCIOAMM TAHH.
BrIx0J MHHEPANOB TSOKEN0# (hpakumm cocrapaseT 10 2.7% (B cpearem 0.7%). Ero MmoutHocTh
sapeupyer B npeaenax 0.0-24.8 m (B cpennem 11.5 M), MOUIHOCTE NMEPEKPHIBAIOILHX OTIOXE-
Huit —0.1-11.5 m (B cpearem 2.1 m).

Cpeannii rop3oAT NPEACTABIEH MECKAMH CEPO-KEATHIMH, NPEUMYLIIECTBEHHO CPEIHe-
MENTKO3EPHUCTBIMHU, XOPOIIO COPTHPOBAHHBIMM, KBAPLUEBLIMH, C CEPHUIMM TNepecianBaHmus
MECKOB ¥ IMTHH KOPUMHEBBIX, TUIOTHLIX, MJACTHYHLIX. Brixon MuHepaios Tsukenoit dpakumnu
cocrasnser mo 2.01% (B cpeanem 0.52%). MouHoCTs ropH3oHTa M3MeHsAeTeA ot 25.8 no
45.6 M. OTI0XKeHHA HHAHEro rOPH3OATA B LICJIOM AHANOTHYHBEl BEPXHEKYPTAMBILICKHM, 4TO
VKA3bIBACT HA BO3IMOXHYIO UWKIHYHOCTE OJIMTOLEHOBLIX YCJIOBUI ocankooOpa3oBaHHs B
3aypanwe. Beixon MuHepanos Taxenoif ppakunu cocrasasier 10 1.99% (s cpeanem 0.79%).
MouisocTs ropusonTa Bapeupyet B npeaenax 15.1—54.0 m (B cpennem 31.7 M), yBesM4uBaeTcst
C 3amana Ha BOCTOK, IOCTUTast MAKCHMATBHBIX 3HAYEHHWH B CEBEPO-BOCTOMHON YACTH YIACTKA.

Tatauya 1
Ipamysnpustit cocTan # cofepxanne TRKEN0H QPAKINK M0 KAACCAM KPYNHOCTH N0 BLIACACHIBIM
FOPHIOHTAM KYPTAMBINCKOH CBHTHI

I'panyroMeTpuaeckuii Kiace, Mm
Xapakrepueruka
>1.0 | 1.0-0.5| 0.5-0.25 | 0.25-0.1 | 0.1-0.05 | 0.05—-0.01 |<0.01
! HuxHeKypTaM bl ICKHI TOPHIOHT
Yepeanenuuiit rpan. coctan 08| 06 7.2 56.3 144 | 6.1 14.6
Conepxanme 1.¢b. B knacce*, % - - - 0.35/1.1 3.18/13.6 =
{lons ot obwero conepxanus T.., % — E = 41.5 58.5 -
! CpenHeKypTaMBILCKHTT TOPH30HT
Yepentenuiit rpan. cocran 03] 1.0 15.7 69.7 48 | 25 5.9
onepxanue 1.4 b knacce®, % - = = 0.3/0.5 1.5/3.3 =
ons ot obuiero conepxanms T.¢., % — — - 68.5 31.5 =3
BepxHekypraMeiICKHil ropuacHT
Vepenrien it rpai. cocran 02 04 39 753 .|, 004 | .32 &7
onepxanwe 1.0, B knacce*, % — - - 0.4/0.8 4.4/9.2 =
fons or obuiero conepxanus 1.d., % — - - 46.5 53.5 =

-
B wwcauwrene — cpeanee COmepRaAHME, B IHAMCHATENE — MAKCHMILTRHOE, MTPOMEPK — OTCYTCTOHE IAHHKIX
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[0 AaHHLIM MUHEPANOTHYECKOTO H XHMHYECKOTO AHATHIOB HaHGONCE NEPCNEKTHBHLIM
Ha ODHAPYAKEHUE NPOMBILIICHHBIX POCCHITIHBIX KOHUSHTPALUMI ABIACTCH BEPXHWA TOPHIONT.
B nipesiesiax HHKHErO ropHIOHTA TAKXKE OTMEYAIOTCH TOMKH MOBLILIEHHO METALIOHOCHOCTH, B
TO BpeMs# KaK CPEIIHWRA NPEICTARIACTCH HaMMeHee HiTepecHbin. Bepxuuil ropusonTt nanbonee
XOPOUIO U3YHEH BCAEACTBHE DAMINOBEPXHOCTHOID JANETaHMA W AOCTYITHOCTH JUIA MIYICHUA B
OTKPBITHIX TOPHLIX BRIPAOOTKAX. HUAKHMI 1 CPEAHIIE rOPH3OHTHI H3YYEHB! TONLKO MO KEpHY
CKBAXHH W reoPHIHICCKUM TaHHBIM.

Jlwronoro-anmansisii anamm BEPXHEKYPTAMBILICKOIO ropu3onTa

B npesenax Mauncuitckoro poccsinuoro paiosa wis BCPXHHX CIOCB O/IMIOLUCHA YCTAHOB-
JieH farepansHbii daumansHbiii paa KOHTHHCHTANLHO-MOPCKHX YCAOBWI ocankoobpasosa-
i (Jlanomos u ap., 2010): ¢ cenepo-3amaia Ha I0r0-BOCTOK NOCACIOBATENBHO CMEHSIOTCS
OTHOXEHHSA NANCONCNBTHL, JHTOPATH H MOPCKOTO MEAKOBO/bA. ¥YMBITHHHCKHIT YMACTOK OXBa-
ThiBACT Hanboaee BAArONPUATHLIC LIS TIPOLECCOB POCCHINEOBPAIOBAHHS 30HbI AHTOPAIH M
NPUMBLIKAIOUICTO K HEH MEIKOBOJILA € AKTHBHOH BOIHOBOMN AMHAMMKON CPE/Ibl OCAIKOHAKOT -
AcHun. Hacrosume uecnenosaHmus no3somsmam yTouHHTh (hatHaANLHYIO KAPTHHY OTAOKCHMI
BEPXHETO KYPTaMBIIA, YKA3LIBAIOUIMX HA OOCTAHOBKY NOAY3AKPHITONO 3A1HBA BO BPEMS MX
thopmuposanns (puc. 1a),

Uenrpansioe nonoxenue 3anumaet S-obpasnan sona auropanu. B Tekcrypax neckos
BCTPCYAIOTCH NOJOTO3AICTAIDILHE KOCOCAOUCTRIC CEPHN, HACTO KOCas NEPEKPECTHAH CIOHC-
TOCTh, THXEABE MUHEPATHI B OCHOBHOM MeaKkoniecuanoro (0.25-0.1 Mm) kracca KpynmHocTy.
H3ornyreiii xapakrep GeperoBoit IHHHK ONPEAETSICS JOKATBHBIMY NOAHATHAMM, N0 NEpPH-
(hepHH KOTOPBIX B OCHOBAHWH BEPXHETO TOPH3ONTA YACTO BCTPEHAIOTCH ITHHHCTHIE Pa3HOO-
KATAHHBIC BAIYHBI, CBUICTEALCTBYIONIHE O HEMOCPSACTREHHOM PasMbiBe B nancobeperopoit
JOHE NECHAHO-TAHHUCTHIX OTAOXKCHWH CPEAHEro ropH3IOHTA.

[To mepe ynanenusn ot naneobeperoboii AMHKUK HA BOCTOK, B CTOPOHY OTKPHITOIO MOPS,
XAPAKTEP OTAOKEHHI CYIIECTBEHHO MEHACTCH! B TEKCTYPAX MNecKos HauMHaer npeofinasars Ma-
AOMOULHAS KOCast 1K CYOropH3oHTAILHAS BOJHHUCTAN COHCTOCTh C MEMKHMH CHMMETPHY HbI -
MM IHAKAMH PAOH, THXKEABIC MUHCPLTB! NPEHMYIHICCTBCHHO TOHKONMECHAHO — ANEBPHTOBON
paimepHocTH (0.1-0.01 mm). D1H ornoxkerus hopMUpoBAIHCH B OBCTAHOBKE MEIKOBOIHOTD
weisha B 30HE NOABOMHBIX HAPOR NMPH YMEPEHHOM BOJTHOBOM BOANEHCTBIMN.

B pocTouHOH HacTH YMBITLHHCKOH rUIOUEULN 1O HAUTHYHIO B TEKCTYPAX OTAOKCHII nepe-
KPECTHON KOCO#H CNOMCTOCTH (Ceprit MOIHOCTEIO 10 1.0—1.4 M) H NpeHMYLIECTBEHHO METKO-
NECUAHDI KPYMTHOCTHIO TIKEILIX MHHEPAIOB NPEANOIAracTes CYIeCTROBANKE (PPOHTATLHON
METKOBOITHOM 30HBI, HA TWIPOJIMHAMMKY KOTOPOR CYUICCTBEHHO WIMsIa OBCTAHOBKA OTKPLITOH
yacTu Bacceina. OcobeHHOCTH KOCOH CAONCTOCTH YKAILIBAIOT HA CYILECTROBAHHE ABYX OC-
HOBHBLIX HATTPARACHHI BETPOBAIHOBOTO BOVICHCTEHA — CEBEPO-3AMAIHONO M KN0-3anaIHoro.

K BepxHEKYPTAMBIIICKOMY FOPHIOHTY YMLITEHHCKOID YHACTKA NPHYPOHEHD HECKOALKO
HEGONBIUINMX POCCHITICI, OKOHTYPCHHBIX € YICTOM (DAMATLHBIX TPAHMLL 1O CYMME MHHEPA-
A0B THTAHA W uMpkoHa seie 30 kr/sm' (puc.1A). Poccwini npeacTaBAfioT ABa OCHOBHBIX
THNA KOHUCHTPALWI TRACAMX MUHEpaion B npubpexno-mopekoit oberanonke. Tepawii
— ANTOPATLHBIC, KOHTPACTHO BhIPAXKEHHLIC POCCHLINTH WHPHHON B NCPBLIC COTHH METPOB M
NPOTAXEHHOCTRHIO JIO HECKOMBKHX KHIOMCTPOB BAOAL nancobeperoBoi AMHHK C NOBLILICH-
HOH KPYNHOCTHIO TAXREALIX MHHEpanos. Bropoil THI — MOpPCKHE MEAKOBOIHBIC ¢ AKTHBHOI
BOAHOBOW IHHAMWKON cpeiibl, Hoace HIOMETPHYHBIC B NJaHe, (PAUMATEHO BHIACPKAHHBIC, C
Gosice paBHOMEPHBLIM PACTIPEACACHHEM NOJICIHOID KOMITOHEHTA, HO OTHOCHTENBHO METKHUM
CPEAHHM PAIMEPOM THREIBIX MUHEPATOB M NOBLIICHHON TAHHNUCTOCTLIO OTAOKEH .
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METANIOROCHOCTH HA NPHMEPE YMBITLHHCKOTO YIACTKA

Famma-kapoTax CKBaXHH OCHOBAH Ha H3MEPEHMMH ECTECCTREHHON PALHOAKTHBHOCTH rop-
HBIX TIOPOAL. [aMMA-aKTHBHOCTS TEPPHTEHHBIX NOPOA, HMEIOLINX KBAPUCBLIA CKCNIET, cal3ana
C YACABHOH NOBEPXHOCTHIO TOPOILI M HATHYHEM B €¢ COCTABE PANHOAKTHEHBLIX 2NEMEHTOR,
HanGonbiuas yaeanHas noBepXHOCT, y IIMHMCTBIX YACTHLL, M LATEE OHA TOCTCAOBATENLHO CHH-
AACTCH OT AICBPHTOBLIX K necuanbim. Crenosartensio, uem Gosiee TOHKOIEPHHCTOMN ABIseTCs
MOPOJIA, TeM BbIIE (MPH MPOYUX PABHBIX YCAOBHAX) €€ rAMMA-AKTHBHOCTL. B TO Xe BpeMms,
JUtH NECKOB, BMCULAIOIIHX PEIKOMETALILHO-THTAHOBLIC POCCHINH, XAPAKTEPHO MOCTONHHOE
MPUCYTCTRME YPAH-TOPHACOAEPKALINX MUHEPANOD (LIMPKOHA, MOHALIWTA, KCCHOTHMA M Jp.),
KOTOpBIC Takxke oDYCIOBIHBAIOT NOBLILICHHYIO PAAHOAKTHBHOCTH MOPO/LI. IMockonbky 3TH
MHHEPANTLI OTBEHAIOT pocchineobpasyiomemMy npoueccy NapaIenbHO NPOYHM KOMNOHCHTAM
pOCCHINK 1 0BpasyloT 06IHe ¢ HUMK NOJS NOBLILIEHHBIX CONEPRAHMIT, OLUCHKA METAIOHOC-
HOCTH MECKOR, a TAKXKE YCIO0BUH uX POPMHUPOBAHKA, OPHEHTHPYICH HA TAMMA-AKTHBHOCTh,
ABIACTCH ANCKBATHOH 3anaueit.

B.I'ICKTFIDKEIPDTEH OCHORAH HA MIMCPCHHH JNCKTPHYCCKOTD NMOMA, BOIHHKAD-
HIETO CAMOTIPOM3BONBHO MAH CO3AABACMOIQ MCKYCCTBEHHO. B HACTOA LMY HECCHEeND-
BAHMAX NPUMCHAICA KAPOTAX CONPOTHBAEHHWI, OCHOBAHHLI HAa MIMEPCHUM Kaxy-
HIECTOCH YACNLHOTID CONPOTHBACHHA FOPHBLIX nopoja 1 KapotTaX noTecHuHanoe caMo-
Npon3BoabHON noaapusaunu. B obuiem cnyuae metannonocHsie W Goaee rAHHHCTHIC
NECKH XapakrepHavioTes DoNbUICH NEKTPONPOROAMMOCTLIO, yeM Beapyaunie u Bonee
KPYMHO3EPHHCTHLIE.

Pacc MATPHRAA KOPPENSUHOHHLIC 3ABHCHMOCTH JAHHLIX [‘Cﬂ(f)H!]H‘ICE KHX MCTOA0RB C pa3-
JAUHHBIMH NMOKAIATCAAMH, OTPRXKAIOIIHMHY COCTAB NECKOB, OTMCYAETCH BHICOKASN MU }’C‘I‘ﬂﬁ"-iHBﬂH
CRA3L MMMA-AKTHBHOCTH NOPOA C PALOM XAPAKTEPUCTHE, B TOM YHCIE C METULTOHOCHOCTRIO.
ﬂﬂHHhIB AICKTPOPAIBCAKH HE BhIKA3LIBAIOT Tako# CHAIN, Bonee Toro — He BRLACDAAHLI 1TO
IHAKY, YTO MOXET OMTH CBAIAHO € OTHOCHTENBHON OIHOPOAHOCTBIO NECKOB, NPOLECCAMH
FHNEPTEHHON CACICIHCHMH HfH.JIH {)‘EBUIIHEHHDCI'MQ otnoxennit. Tem ve MCHEC, ﬂﬁlllilﬂ npo-
BOTMMOCT L NMOPOIA BEPXHETO NMOPH3IOHTA BbILHE, M HPXKHCID W CPEAHCTD, 49TO NOATBERALIACT
ero Gosice BHICOKYH METATIOHOCHOCTL M CTABHT MO COMHCHHC NEPCTICKTHBB HHAKEICKALLHX
MPH3IOHTOR.

Ha PHC. 2 NMPEACTARNCHLI T‘i".'ﬂl‘tmlﬂl PACTTPCACACHHH AAHHBIX MMMIA-KADOTAXED MO Yac-
TOTaM BCTPEYMACSMOCTH [LIA BEPXHC- W HUAXHEKYPTAMBILICKOTO MOPH3OHTOR. B oboux CIYYanXx,
ocobDeHHO s BEPXHCIO rOpH30HTA, HabmonAwTCA ABE YETKO BBIPAKCHHBIC AHOMILTHH. HUne-
ATHIMPYS NPUPOAHYIO KAPTHHY, MOXHO ITPHHATHL NONOGHOE PACTIPEACACHHE KAK CYMMY JIBYX
HODMALTHHBIX. II'K)HGH{‘II‘L‘I H «PYIHOTO®,

Borawras GoHOBYIO COCTARINIONIYIO, MOXHO COCTABHTL CXEMY pacnpeieseHus IHaueHun
FAMMA-AKTHBHOCTH [TOPOIL 110 TUIOILAIH BEPXHEKYpTaMbiickoro ropusonta (puc. | B). Conoc-
TARAAA &€ CO CXeMOit [bﬂllHIUI!:H-Dﬁ IOHANBHOCTH, NMPCXIC BCCMO, CICOYCT OTMCTHTE HX VIOB-
JETROPHTCENBHYIO KOppensuHo; COXPAHACTCH JATEPAITRHAA 30HAUTEHOCTE C 3aNajla Ha BOCTOK,
AHOMATHH MOBLIUCHHBIX JHAMEHWH MMMA-AKTHBHOCTH B LEToM COOTBETCTEYIOT BRIHBACHHKIM
POCCHIMHLIM TCJIAM. Tem He meHee, XOPOIIO OTPAXAA POCCHINMHBIE TEIA MEJTKOBOMHO-MOPCKONo
THOA, JAHHLIC FTAMMA-KAPOTAXKA HE BRSIBANIOT POCCHITH JIHTOPATH. 3TO MOXET OBITH CBA3IAHO
C MCHBIITHMHK pasMcpaMH H xyIHIIEI'-II COXPAHHOCTRIO ITHX TEA, B PEIYIALRTATE YCTO OHKW MOTITH
NOTEPATRHCH NMPH YCpPEAHCHHH, a TAKXe ¢ NoBLIIeHHON KPYIMTHOCTLIO MECKOR mimpa;n,nnii
ODCTAHOBKH.

nPH!H!Mﬂﬂ AHOMATHH IHAYMCHWH rAaMMa-aKTHBHOCTH KAk KOHUCHTPAUNH PYAHBIX
MHHECPANOB B MEAKOBOAHO-MOPCKONW 30HE, MOXHO PACCMOTPETE obpaTHy 3anavy —
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Puc.2. Pacnpedetenue danibix 2aMMa-Kapomaxca no 4acmomam ecmpedaesocntu dan gepxme- (A)

u wuscnexypmamsiwcxoco (B) copusonmos. 1 — dhaxmuneckoe pacnpedesenue; 2 — grynxyun Yix),
ARIAIOARCH CYMMOil O8YX pacnpedeienii no HoPpMaTbHOMY 3GKONY i nauboiee GAuIKan haxmusecKomy
pacnpedeaeniio; 3 — nepaoe wopmaaishoe pacnpedesenue gynxuun Y(x); 4 — smopoe nopmaasoe

pacnpedeienue gvikuuu Yix)

VTOMHHTE Najeoreorpadueckyio XapakTepHCTHKY FOPH3OHTA, NPOCIeKHUBas ITY 30HY
Mo rpaHMuiaM aHoOMaTH.

Ha puc.|B npeacrasieHa aHAJNOIHYHAA CXeMa 108 HHAHEKYPTAMBILICKOTO TOpM-
JOHTA, KOTOPas TAKKE OTPAXAET PAL NEPCNEKTHBHBIX POCCHINMEHOCHBIX YY4aCTKOB H MM03-
BOJISET, COBMECTHO € JAHHBIMM MHHEPANOrHYECKOro aHaiuMsa, caAenaTh psil BbIBOILOB
OTHOCUTENbHO YCaoBHH MX chopmupoBaHus. OTHOXKEHMA HAKANIHBAIUCD B YCIOBUAX
MEIKOBOAHOIO MOPCKOTO BacceiiHa NPH yMEpeHHOM MNIPOAMHAMHYECKOM BO3ASHCTBUM.
beperosas auHus Dacceiila pacnonaraiachk K 3anany oT ¥YMuTbHHCKOTO YYacTKa, B npe-
Aeflax ro-3anala KoToporo Ha4aJloCch BO3BbILLIEHHE CBOAA, CTABLUEIO CYLUEH K BEPXHEMY
Kypramsiiny. @opMupoBaHHe OTJAOXKEHHH MPOMCXOANI0 HA (POHE HHTEHCHBHBIX TEKTO-
HUYCCKHX JIBMKEHUI, NPOSBHUBLUNXCH B 0DpazoBaHMK cepuM AyroobpaiHbiX BO3BLIILIEH-
HOCTEH NMPOCTUPAHMA KOr0-BOCTOK — CEBEpoO-3anai, o0pasyiommx JHTOIHHAMNYECKHE
Dapbepl. MMo-suaumomy, npoueces 3PPeKTHBHOTO pocchineobpazoBaHus B HHKHE-
KYPTAMBILICKOE BpeMs ObINM NMOAaBACHBI OTHOCHTENBHO OBICTPBIM HHBEJIHPOBAHHEM
OCAIKAMH pacuieHeHHOTo peabeda aHa. CHOC Matepuaia NPOUCXOANMI MPEUMYILIECTBEH-
HO C 10r0-3anana Ha ceBepo-BocTOK. Tem He MeHee, Ha JIOKANbHBIX YHACTKaX, OTBEYal0-
LIHX CKJIOHAM CBOJOBLIX MOAHATHH, NPOMCXOANAA JOCTATOMHO MHTEHCHBHAA andupe-
PEHLMALMA MaTEPHATA, W 30ECh €CTh NEPCHEKTHRB 0BHAPYKEHMS HEBOABIIMX POCCHIT-
HBIX TeJl TPHOPEeXHO-MOPCKOTo reHesnca B 061acTaX Bl BACHHBIX reoHINYECKHX aHO-
MATHH.

Kak nepcnektusHbie Ha PEAKOMETAVIBHO-THTAHOBYIO META/LTOHOCHOCTL MOXKHO pac-
CMATPHBATE NUIAKEBLIE OTNOKEHUS, OTBEYAIOUINE HMKHEKVPTAMBILICKOMY BpEMEeHH, pacno-
JArainlMecs K CeRepo-3anany ot YMbuIThBHHCKOI.
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OLIEHKA 9KOHOMHWYECKON D®PEKTUBHOCTH
FEOJIOTOPA3BEJIOYHBIX PABOT B 30HE BJIMSAHUS
[TPOEKTA YPAJI TIPOMBILIUIEHHBIN - YPAJI
[MOJIIPHBIN

A.B. Iymun (MuctutyTt akonomukn ¥YpO PAH)

M uBecTHIIMOHHAA NPHBIEKATEIBHOCTh MEPCNEKTHBHLIX 0OBEKTOB HEAPONOIL30OBAHWA
ABASIETCH KAYEBLIM KPUTEPHEM B OlleHKe 3(P(PeKTHBHOCTH reoforopa3BelovHLIX pabor
(TPP). Hanwune Mmaoroodpasus cnocobos IKOHOMUHECKOH OLIEHKH, CYOREKTHBHOCThL OLIEHKH
M PA3NIUYKA B KPUTEPHAX HHBECTHLIMOHHOI NIPUBICKATENLHOCTH [UTS BEPOATHLIX YYACTHHKOR
(rocynapcTso, YACTHLIA MHBECTOP, CODCTBEHHMK 3CMEThL M 11p.), cnetudmuueckie ocobeHHOCTH
OLEHKH MEPCNeKTHBHBIX OOBEKTOR HEJPOTIONL30BAHMA HA PA3HBIX 3TANAX IE0I0TOpPa3Ben0Y-
HBIX paboT 1 OTCYTCTBHE YTBEPAJICHHBIX METONWK oLieHKH apekTusnocTn I'PP onpenensiior
BapHalivK B criocobax IKOHOMHUIECKOH onleHKN pesynbTatos I'PP 1 oueHKH MHBECTHILIMOHHOI
npuBieKaTeNLHOCTH 06BekTOB PP, DT yeaosus onpeaeanim 3alaiun MCCaeoBaHHA:

|) u3yuenme 1 COBEPUICHCTROBAHNE METOAONOTHM oLeHKH ahdexTHsrocTn TPP (vuer
POCCHHCKOro W 3apybeKHOTO ONBLITA);

2) ouenka akoHommuueckoit adipexrusrocT TPP pasanmaieIMH METOLAMH 1O OTIETBHBIM
obbekTaMm B 30He BausHUA npoexkTa YIT-VIT:

3) BeipafoTka METOAMIECKHX PEKOMEHIALINIT 110 OLIEHKE IKOHOMHYECKOI atpchexTHR-
noctu ['PP.

IPhHeKTUBHOCTL B UTMPOKOM CMBICE MOXKHO ONPENCIUTEL KAK CTENEHb YCIEUHOCTH B
MOCTHACHHMM LIETTH MW YPOBEHE COOTBETCTBHS PE3YILTATOB ASATENLHOCTH NOCTABICHHBIM
sanavam. B skonomuke nanbosee obiMM B HACTOSIIEE BPEMS SIBIIACTCS CIICYIONIEE OTpelie-
ACHHE NOHATHA «I(DPERTHEHOCTLS: KATETOPHS, OTPAKAIOULAT COOTBETCTBHE NPOEKTA LENM
M HHTEpecaM ero yyacTHukos' . KputHka K sxoHOMHYecKoi TpakToBKe 3hdhekTHBHOCTH
JAKTIONAETCH B TOM, 4TO MO yMOTHAH W10 3(hhekT aneksaTHO OOBEKTHBHPYET LIENL ACATETbHOC-
1. O1HAKO B IEHCTBHTEILHOCTH 3TO JANEKO He TaK, TOCKOJBKY CBA3bL LEACH M pe3yibTaToBs
AEHTENEHOCTH HE AIBAAETCH CTONh TIPO3PavyHOI.

B ouenke skonomuueckoit adipextusroctn TPP 6uutn paccMOoTpeHbl CleMYIOLLIHE nep-
CTICKTHBHEIC NpoABAcHUA Ypasibekoi yacTin XMAO — IOrpoi: CeBepoBoNbHHCKOE (Kene3Hbie
pyint); A-4 (kenesnvie pyast); Ausl-Typbuickoe (Kele3Hbie pyabr); Mansxambonckoe (xe-
Aesnbie pyani); Haxopekoe (kenesnsie pyast); Onbicsi-Myciopekoe (xpomoBsie pyabt); Turan-
HHPKOHHEBas niomans (THTaH-uMpkonHessie py/ist); BepxHeronsuHcKoe (ypaHOBBIE Pyibl):
3anannoe (MenHO-UMHKOBLIE pyiast); Tantmunckoe (Meansie pyast); Kotannncko-Jlvioy-
JALHHCKOE (Mennsie pyasl); Jlennunckoe (Meansle pyisl). [eonoruueckoe naydeHne Heap Ha
PACCMATPHBAEMBIX ODBLEKTAX OCYILECTBISIOCE PAIHON CTENEHM JETATEHOCTH H PA3IHYHBIMH
!1TTﬁFlli]ﬁI[51ﬂ MU B niepiost ¢ 2005 no 2010 rr. TMposenentbie Ha yKa3aHHBIX MePCTIEKTHBHBIX
HUBCKTAX HEAPONONLIOBAHUS 3 HCKTIOYCHUEM MECTOPOXKICHHS Subi-Typbs reonoropaise-

s -M:'I ".|I‘I|I[: ”l_" I—‘:._Ilr-llt.(.:-HNﬂ aifHlieKTHBHOCTI HHBECTHLHOHHKIX NPOCKTOR B YCNORHAX HEONPEAEACHHOCTH (TC-

e “HI..L i1 :I“_-II;:II Ii_.l\'.l..lnl — WL ]'iﬂ}rﬁﬂ. 2002. — 182 c.: Metanimucckne peKOMenIaLHY no oucHke sdihekTin-

Mt iu]. i .|'\ I'II.':HJEKTI.'!IH (Bropas penakumws, wenpanneuias W nononnentan) (yri. Munakonomukn PO,
. ' Toccrpoes PO ot 21 wions 1999 1. Ne BK 477).; CTO Tasnpos PI1 1.12-096-2004 «BuyTpHKopno-

PATHREH LI NMPARMALE OeHEKN '”5'1|H2Mi1|1rms:'r|| I'II"DKFU
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novHbie paboTw He npeanonaranu MOATOTOBKY 3aracoB MPOMBLILLICHHBIX KATErOpHil, npaso
Ha pa3paboTKy KOTOPBIX BOIMOXHO 6bi10 61 BHCTABHTE Ha TTpoJIaXy.

Cornacro neiicteyiomelt pexomenayemoit PocHenpa meronuxe?, akoHommueckas -
thekTHBHOCTS BBIOAHEHHBIX TPP MoXeT PACCMATPHBATBELA KAK NPOLIECC ABHACHUS CTOMMOC-
. B 31oM naaxe sxoHoMmHyeckas apdpexrunrocts PP onpenensieTcs Kak oTHOWEHHE npu-
POCTA CTOMMOCTH HEAP, MOMYYEHHOTO 38 CYET NOKANMIAINH 1 OLEHKH MPOTHOIHBIX pecypcos
K 3aTparam Gio/keTa Ha ero noayucHHe, IKoHOMHYECKas P PeKTHBHOCTL HCNONLIOBAHUA
DIOIUKETHBIX CPEJICTR, PACCYMTAHHAN HA OCHOBE NOTEHUHANBHOH UEHHOCTH JOKATH3IOBAHHBIX
W OUCHEHHRIX NPOTHOIHLIX PECYPCOB, NPeJACTancHa B Taby. 2, cronGen 4.

C TO9KM 3peHUs NPEACTABACHHON METOAHKH OLEHKH apdexTHBHOCTH paboTe no reo-
IOTHHECKOMY H3YHEHHIO Heap (ba3npylouieics Ha YCTAHORTEHHM NTPHPOCTA NOTEHIHATLHOI
HEHHOCTH 33 CHET IOKATM3IAUNM NPOTHOIHEIX PECYPCOB) HA BCEX MPEACTABACHHBIX nepc-
MEKTHBHBIX 00BEKTAX HEAPONONBIOBAHMA 38 HCKITIOYEHHEM Korauuncko-Jlyuoyasunckoro
NPOABACHUS (MEAHBIE PY/ILI) UCTIONBLIOBAHHE BIOKETHBIX CPEACTE ABAACTCH IKOHOMHYECKH
appexTusnbiM,. Pabote na Kotamuneko-JlyioyasuHekom NPosBACHWK 3aBepuieHsl 6e3 no-
KTHIALWH 0 OLUCHKH NPOTHO3HBIX PECYPCOB, B CBA3M C YEM MIPACXOAOBAHHBIC BIOKETHBIC
CpECTBa He DbLTH KOMTIEHCHPOBAHBI TIPHPOCTOM MOTEHUHATLHON LIEHHOCTH.

[TponmocTpUpyeM BOIMOXHOCTH MCTIONLIOBAHMSA JNPYrHUX METOMOB KOMHYCCTBEHHOM
PE3YILTATHBHON IKOHOMMYECKOH ouenkn sddexrusiocTn PP, Eciu npuuaTs yenosms
PCTHIALWH NPOCKTOB OCBOCHHA HEJAP KAK JOCTOBEPHO ONPEACHEHHBIC M CTATHYECKHE, B
ITOM C/IYHAC MOXKHO YCTAHOBUTDL IKOHOMHYECKY10 ahexTiBHOCTs TPP ¢ ToukH 3peHns Te-
OpuK oxHiaeMoi uenHocTH. [Lst 31oro cHavana HeoGXOAHMO OCYILIECTBHTE IKOHOMHHECKYIO
OUEHKY OOBEKTOB, NOJMYHEeHHBIX B peayakwrate TPP,

Mo nauBonee usysennbim obbexram Heaponomssosarma — JanaaHoi, Srbi-Typsunckoit
H BepxHETONBMHCKOMN NAOIIALAM BIATH MOKAIATENW OACYCTA 3ATIACOB M PACHCTHBIE AAHHbIE
TOA n TAC. Mo ocranbHbiM 06LEKTAM OCYIIECTRICHA IKCTIPECC-OLEHKa No meToanke AT
Xapuenkosa *. onyuenHbie 3HAYCHHA IKOHOMHYECKOH 3DDEKTHBHOCTH, COrNACHO TEOPHUH
OXHIACMOR LUEHHOCTH, HEOBXOAHMO COOTHECTH € BEPOATHOCTLIO HACTYINCHHA COOBITHI,
ONPEACNAIOUINX ITANbl peanniaumnn obbekra HeapononsiosaHusn. B tabn. | npeacrasaeHsl
yCpeaHEHHBIE KOMPHHUHEHTH, YHUTLIBAIONIHE BEPOATHOCTL HACTYTIEHHA PUCKOB HEmo-
TBEPAJICHUS B 3aBMcHMocTH oT 3tana ['PP wia ueneit saxonoMmueckoii oueHkH.

Tatinuya |
Koahdmmentul, Xapakrepuiyionine puinounyso ouenKy ropnoro npenpisTHA ¢ Y9eTOM PHCKOB COrIAcHo
ITANAM €ro pazsuTms
CTamms pasnwTia npeanpusTH Koadpmumenr passwrns Inavenwe, %

Moxckono-ougHoMHbIe paboTh X, 15-20
[Moacuer pecypcon ¥ JANacon K, 20-25
Moaroroska TAO npoekTa K, N -
Hocturuyrsie cornamwesns o duHancuposanmm K, 35-50
CrponTenbeTho 0fbeKTa K, ___ 3075

" Beox n aeilcTaue K, 75-90
DKCnAyaTaUns K, 90-100

| Jran nopaboTKH MECTOPOXACHWS | _35-50

"Tadwmnuena O.B., Pasysmosckuil [LO. Onert sHeapenn BIoaaeTHOMN NMASHHPOBAHMA, OPHEHTHPOBAHHOTD HA
peaynsTaTil, n MenepansHoM AreHTCTIC NO HeAponoakloaaHHG // Paisenxa w oxpana weap. 2007. Ne 2-3. C_111-117
! Xapuckxon AL TTpMHUMnG W METOIM NMPOrHOIMPOBAHHE MUHEpATRHLY pecypoon. — M.: Heapa, 1987, -

230¢c,
* Mnanona H.B. Counansio-3koHominicckoe oBoCHOBANME IKCITYETRIIHOHHBIX KoManimi. [lucceprauns
Hil COMCKAHMHE YNEHON CTENEHN KANDUIATA IKOHOMWIeCKH: Hays. ExarepunGypr. 2011, 155 c.; Wletwmckni PO,
OueHKa CTONMOCTH TOPHEIX KoMrammil Ha pavawsnsx yranax ux passiris [/ Topuwit sypuan, 2008 Nel 1, C.48-50.
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Kpome Toro, 060BHIEHHEM OTbITA PEABAPUTENBHOH PA3BEAKH PYAHBIX MECTOPOXICHHH
i IKCTICPUMEHTATBHBIMMH HeeeoBarmisMn BUDMCa® noarsepXaeTcs, HTo 1ocie sasep-
WIeHHS TPEABAPHTELHLIX PAIBEIOK CNyYailHbIe MOTPEUIHOCTH MOACYETA 3aracos H CPei-
HIX COlepXaHMH METAUTOB COCTABASIOT COOTBETCTBEHHO OKoo 15-25% n 10%. Henonnora
creeHnit, @ TAKXe Hen3BEeXKHbIE NOTPELIHOCTH OUEHOK OCHOBHBIX FE0/IOrOpasBelovHbIX 1
ORMAACMBIX TEXHHKO-I9KOHOMHHECKHX NTAPAMETPOB MPEAOTIPEEIAIOT GOMBILYIO MW MEHbLIYIO
ONPEAETEeHHOCTD MCXOITHOM HHd}DpMEuHH, HTO NPEMATCTBYET Bblﬁ-ﬂp}f ONTHMAN BHBIX ycmnnﬁ
NPOMBILLIEHHOTO OCBOEHS MECTOpOXKAeHHS. HeTouHOCTh NAHHEBIX, HCTONB3YeMbIX MPH Ieo-
JIOTO-3KOHOMMWYECKOH OLEHKE MECTOPOXAEHHI, CHUXAET 3(DeKT ONTHMH3ALIMH Ha BETHHHHY
HEKOTOPOr0 SKOHOMHYECKOTo yiepba, Ha3biBAEMOTO «TOPHBIM pUCcKoM», Beauunna pucka,
PAINMIHAS TS PASHBIX TTONE3HbIX MCKONAeMBIX W OTACIBHBIX MECTOPOXICHHI, NepBOHAYANb-
HO npuHUManack pasHoi 15-25%. B nansHeiiieM oneiT ropHsiX paboT NO3BOJIMI CHH3HTh
aTy peanauHy 1o 8-12%, onHako npUHeMIeMbIX METOIOB ee 0OOOCHOBAHUA M pacyera 10 CHX
[1op He NPeLIoAKeH0, XOTA BOTPOCH yYeTa TOPHOIO PUCKA HEOJHOKPATHO PACCMAaTPHBAHC
s paboTax Kak oTevecTBEHHBIX, TaK M 3apybexHbIx uccnenosarencit®. Kak nokassisaet oneit
MCCaAeIOBAHMIA MPeIIIeCTBEHHHKOB, Haubonee KPUTHYHBLIMU JLS1 DKOHOMUYECKOTO OCBOCHUS
0Ka3bIBAIOTCA MOFPEIIHOCTH B YCTAHOBACHWH CPEAHNX COACPXAHHIT MOAC3IHLIX KOMIOHEHTOB
W aucnepcHit mo Grokam. YcnoBusaMu pacuera NPUHHUMAETCH, YTO KO DHIUHEHTRI, XapaKTe-
PH3YIOUIME PRIHOYHYIO OLCHKY TOPHOTO NMPEATPHATHI C YYETOM PUCKOB, COTTACHO 3TANaM ero
PAIBUATHA, MPEACTABICHHBIC B TabM. |, YYUTHIBAIOT PHCKH NOTPELIHOCTEI MOACYETA 3aMacos 1
CPeIHHX CONePXaHHUIT MONE3HLIX KOMIOHCHTOB (TaK HA3bIBAEMBIE TOPHBIE PHCKH).

BosmoxHoe x034HCTBEHHOE OCBOCHHE TIPEACTABICHHBIX 00LEKTOB HEAPOTIONL30BAHUS
BO3MOXKHO TONBKO ITPH HATMYWH TPAHCTIOPTHOM M 3HEPreTHYeCKoi MH(pPACcTPYKTYpPH! B 3anaj-
Hoi yacTu bepesosckoro paitorna XMAO-0rpu. Crporas olleHKa WHBECTHIIMOHHO# NPHBIE-
KaTEILHOCTH € yueToM hakTopa BpeMeHH MYTeM JIMCKOHTHUPOBAHMSA HA CErOAHSIIHWIA AeHE (TO
ECTh NMpeanofiaraloinle CTPOUTEABCTBO TPAHCTTOPTHOW MH(PACTPYKTYPHI 3a CYCT PeaTU3alluM
0OBEKTA) HE TMO3BONSET OTHECTH HH OAMH W3 NPEACTABAEHHBIX 00BEKTOB K HHBECTHIIHOHHO
npueiekateabHbiM’. [ToaTOMY YCTOBHSIMH pacyeTa NPeanoNaraeTes HanHuYmue HeoBXonuMoii
MH(PACTPYKTYPEI, @ PHCKH HETATHBHOTO PasBUTHA HrHopupylotcst. CooTBeTCTRHE OOLEKTOR
OUCHKH pasiniHbIM KpuTepusam adipexkTuBHOCTH NpeacTasieHo B Tabn. 2 u Ha puc. 1.

Oxunaeman sxonommuueckasn addexrusrHocts TPP Mo MeTOIMKAM, NPHBEIECHHBIM B
paborax AMmunosa 10.11., Tepra A A., Cunbsanckoro A.A.* u ap. (Tabn. 2, cronGeu 6), npen-
MofaracT pacueT YHCTOro AMCKoHTHpoBaHHoro noxona (Y11, NPV), onHako B aToM ciyuae
HH OOWH W3 NPEICTABMICHHLIX K Ol[EHKE GE'H:KT{]E TAKXKE HENL3A NMPHU3HATE IKOHOMHYECKH
apcpekTHBHBIM. TToCKONBKY NpPOLIENYPa AMCKOHTHPOBAHHS, OCYLLECTBISIEMAas K HACTOALLEMY
BPEMEHH, CYLIECTBEHHO CHIKaET mobble adidexTsl 3a ropusoHToM 10-ro rosa ot 1aTsl OUEHKH
M thakTHyeckm nrHopupyer schdexTsi, Haunnas ¢ 20-ro roaa naThi OUEHKH,

5
Bupiokon B.H., Koposes B.H., Metpon B.A, Onpeaciesne onrimMansHoil ceTi NPeABAPHTEALHON palBenKn
raacToobpainuix secTopoxaennil, M.: Heapa, 1972,

* Kawaan A.B., KoSaxuaze JT.TT. leonoro-akoHoMHYECKAR OUCHER MCCTOPOMICHIN NOACIHBIX HCKOTACMBIX.
—M.: Heapa, 1985. — 205 ¢,

T
Mpoekr peamIaLLiy BepxHETONBWHCKOTO NPOABACHNS YPaH-TOPHERKIX PYA NPEANQIATACT YHET CTPOWTEN b=
cr:a ||cnﬁxrcs|.rm MOH TPAHCTIOPTHON W IHCPreTHIGCKOI WHIPACTPYKTYPSI, 38 CHCT MOAKMIONEHNA K ACHCTRYIOUIMM R
anaHe i, i
n € 1. HpUnonspHii koMsyukaumuas. OAHAKO y4eT BepoRTHOCTH HACTYTMICHHA YKAJAHHBIX COOLITHI C KPaihi-
HACT noAokuTersnae sdibexTi npoekTa

AMrMag
e M08 HOTL, Tept AA. Dxonomuveckas reanoris. M.: Teoundopmmapx, 2006. - 329 ¢.; CuapsancKmil
1..}5 u_».-_l.:Tn BEHHOC YTIPABACHHE 3KOHOMWMeC Kol MPPEKTHEHOCTHIO BOCMPOM3BOACTEA Chipbenolt 6aim Hedre-
OOOBIYY f i B

[FHATH PEARMIAUHT HediTEraoBoro W PYAHOrO NOTeHUMANA XanThi-MaHcHiCKOro aBTOHOMHOTD oKpYra —

HOrpr. Tom L. (necuTan waywHO-npaKTHYeCKan KondepeHima). Mo pea. Kapacena B.W., Wnuawmana A.B., Bon-
koBa BLA. — Xauti-Maneniicx - 2007, - C.145-149.; n np. . 1
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Creundmxa ropnoro npoussoacTsa npeanonaraer ocyuecTsaeH e NOAABASIOUIETO
GonbIIMHCTBA KATTHTANLHBIX BAOKEHUH B nepebie 3 roaa peaATH3ALKK NPOEKTa, NOITOMY
ACHEXHBIC NPUTOKH M OTTOKH nepsbix 10 fer onpeaensior 3hHeKTHBHOCTE BCETO NMpoexTa B
UEAOM. IKOHOMHIECKHH CMBIC NPOUEAYPL IHCKOHTHPOBAHHA 3AKTI0YAETCH, B TOM YHCIE, B
YCTAHOBASHHMH 3aBHCHMOCTH OXKHIACMBIX cOBRITHI OT Bpemenn, Mpuseaenwe PasHOBpPEMEH -
HEIX IPHTOKOB |t OTTOKOB ACHEKHBIX CPEACTS K OXHOMY BPEMCHH OTYACTH XAPAKTEPHIYET M
BEPOATHOCTL MX HacTymieHus. HTobw uabexars ABOHHOTO yueTa BEPOSTHOCTH HACTYTUICHHA
coGbITHi LA e oueHku oxunaemoi apdektusroctn PP, MPEeTAracTCA YIHTHIBATS
we YL, a sesimumuHy HakorieHHO yncTok npubsiin Ges yuera aMckonTHposanns (taba. 2
cronbeu 7). B atom cywae skoHoMudecku sdupekTunrbiMK npusnaores TPP no Ceseposo-
AwuHCKoMy, Mane-XamGosckomy, Ounwica-Myciopekomy, THTaH-uMpKoHHEBOMY 1 BepxHero-
JILHHCKOMY MEPCIIEKTHBHLIM obbekTam (Tabn. 2, cronbeu 8). Ha naw BICAAL, METOAMYCCKHA
WHCTPYMEHTAPHH OLEHKH IKOHOMHYECKOI 3DDeKTHBHOCTH © NOIMIHK TEOPHU OXHIAEMOI
UCHHOCTH HE TOAMTCH JUIS OLEHKH IKOHOMMYECKOH 3dpeKTHBHOCTH reooropalBe10qHBIX
paboT B npeacTasieHHoM B nyGankaumax CunbBaHckoro A.A., AMITHIOBa 0., Tepra A A?
BHIIE, @ HYA1aeTCA B iopaboTke. B paccMOTPEHHOM HHCTPYMEHTAPHH, HA HALI BITSIL, LETe-
cOo0BPA3IHO PEKOMEHI0BATH HCIONBIOBATH BENHYHHY HAKOTIEHHOM YHCTOM NPUOBLITH BMECTO
YL st ouerkn skoHOMuUYECKOi adhexrusrocTi nporpamm TPP, Ho He oTaensHbIX oG-
CKTOB B YCIOBHAX C1aB0OCBOEHHBIX TEPPHTOPHIL.

Teppuropuanshsie u denepanbibie NPOrPaAMMBI NEOTOTHICCKOTO H3YIEHHA HEAp, Na-
MATYS O HAYKOEMKOCTH FeQIOrH4eCcKOi OTPAcIM, BO MHOTOM CXOXH MO cBOel CYyTH C BEH-
YYPHBIMH (POHAAMM, TOITOMY OLEHKY IKOHOMMUYECKO#H ahdexTusrocTH PP Heobxommmo
paccMaTpUBaTh C TEX XE MOIWUHH, 4TO W IPDEKTHBHOCTE BEHYYPHOTO (DHHAHCHPOBAHMWS.
ek THBHOCTL HHBECTHPOBAHMA B NMPOEKTHI B BEHYYPHBLIX (hoHmax onpenensercs addek-
THBHOCTBIO (hHHAHCHPOBAHMSA HE KAXIOT0 00BEKTa B OTACALHOCTH, @ IPOrpaMMHo. YeiosHo
roBOps, HEOBXOAHMO 3aHHMATLCH JECATHIO TPOEKTAMH MApPALIEbHO, H3 KOTOPBIX BOIMOKHO
TONABKO OAHH MOOYYHT YCMEIWHOE BOTUIOUICHHE.

IMonsoas uror NpoBeneHHLIM HCCHEAOBAHMAM, ABTOP NMPHILIET K CACIYIOUINM BhIBOLAM:

* ouenka addexrusnoctu I'PP, ee uncrpymertapuit n xputepun anddepenumpo-

BATH B 3JABUCHMOCTH OT 3TANa W CTALWW reonornyeckoro uaydenun neap. Haubonee
KPHTHYHO BLIICTHTH W3 obOuiero oosema I'PP obmenayunsie (permonansusie, Te-
Marwyeckue, obuHe MOMCKH) W NMPOUIBOACTBEHHBIE (MOMCKH, passeaka) paboTsi;

*  MCONOTHYCCKAN OTPACcb B LIEJIOM ABAACTCA Haykoemkoit, Ha nepsom atane I'PP co-
INABAEMAN LIEHHOCTD COXKHO (hOPMATHIYEMa B CTOMMOCTHLIX KPHTEPHAX, MOJIyHae-
MBI PE3YALTAT HE NOIBOAKET OCYIIECTRIATE NMPCATIPHHUMATENLCKVIO AEHTENLHOCTh
No NPON3IBOACTEY M PECATHIANHH MHHEPATEHOTO ChIPhH C PAIYMHBIMK PHCKAMH, B TO
Ke BpeMA NONEIHOCTL OCYIIECTBAAEMBIX MEPOTIPHATHI HEOCTIOPHMA M MMEET CaMoe
LIHPOKOE MPOABRICHHE]

* WA CTAIMAX MOWCKOB W PA3IBEIKH COIIABACMas LICHHOCTL MOXET GLITh KOPPEKTHO OT-

paxecHa B TEXHHKO-3KOHOMWYCCKOH MOJIENH C MPOrHOIHPYEMBIMH PAIVYMHBIMH pPHC-
KaMHK, KOTORYIO LlCJ'ltCD(?ﬁP&J-Hﬂ OUCHHBATH B KAMCCTRC HHBECTHITHOHHOMD npoeKTa,
¢ HCMONBL3OBAHHE METOLHYCCKOTO HHCTPYMEHTAPHA TCOPHH OXIIACMON LICHHOCTH IU1A
OUEHKH 0DBLEKTOB HEAPONOILIOBAHUA ABAACTCH OHHM W3 NMPOIPECCHBHBIX METOIOB
IKOHOMHYECKON OUEHKH, HANPABICHHBIX HA MHHMMH3ALHIO PHCKA HHBECTOPA;

* Cunssancknil AA. TocyrapcTReHHOE YNPARTEHHE IKOHOMHYECKOR e KTHEHOCTLIO NOCMPONIBOICTRS
cupuenoil Gasw wedreaobuim // Tlyme peanmaaumm HedTeraionomno u pyasoro notesunasa Xaurs- Mancuilcko-
o asToMoMWoro okpyra — FOrpe, Tom 2. (aecatas Hay«Ho-mpakTHyeckan kondeperina ), Moa pea. Kapacena B.H.,
IWnwassmana A.B., Boaxosa BA. — Xawru-Mawcuitox. - 2007, - C.145-149_; Avmanon 10,11, Tepr ALA. Dxosomn-

weckas reororvs. M_: Teoundopumapi, 2006, - 329 ¢.
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HCTOMB30BAHMHE METOIMIECKOTO annapaTa Ha OCHOBE TCOPHH OXWIACMOH LIEHHOCTH
¢ yuerom haKTopa BpeMEHH U OLIeHKH 3koHoMuyeckoit ahdextusrocTu I'PP no
ofbeKTAM TTOMCKOBBIX paboT, pacnofoXeHHLIM B c1aDOOCBOCHHBIX TEPPUTOPHAX
HenenecoobpasHo, NOCKOILKY HEOTIPEIENIEHHOCTE H PHCKH B TONABSIONIEM Dosb-
WIMHCTBE CBOAT HA HET NOJOXUTENLHBE 3KoHOMIUYecKHe adeKTbl OT peanu3aumn
MPOeKTA OCBOCHM,

npenaraeTcs Npu pacterte akoHoMuueckoit adpextusHocT I'PP s pernonans-
HBIX, TEMATHYECKNX H ODLIEMONCKOBLIX paboT ONMpaThes Ha KavecTBEHHBIE METO/LbI
OUEHKH: U5l NOUCKOBBIX pabor — Ha EMV Ha ocHOBe HaKOTNIEHHOH YMCTON npu-
Buim (Ge3 yuera chakTopa BpeMeHH); /U passenouHsx pabor — Ha EMV Ha ocHose
YA (c yaerom akTopa BpeMeHH);

oueHKyY s3xkoHomuyeckoit atdextusnocTu 'PP Heobxonumo paccMaTpHBaTh © TeX Xe
nﬂ:;}{uj-{ﬂ‘, HTO M :—)[t)d)eKTHBHDETh BEHYYPHOTD thH&HGHp(}BﬂH HA TNABHBIM 3AN0T0M
IKOHOMHYECKOH 3PEeKTUBHOCTH TEPPUTOPHANIBHBIX NTPOTPAMM TEOJIOTHYECKOIO
H3VYEHHA HEAP B LEJOM J0KHA ABNATLCH 2 DeKTHBHOCTE HE KaXI0TO COCTARNA-
IOLEro MPOeKTa B OTAENBHOCTH, 2 3G(EKTHBHOCTL MPOTPAMMEI B LIEIOM C YY4eTOM
BEPOATHOCTH HACTYIJIEHHS DNaronpHaTHLIX ¥ HebnaronpuATHEIX COBBITHIT;

B PAE CAYHALE MHBECTULIMH B FeOJI0rHYeCcKOe HiyueHHe HeIp HeoBXOIMMO paceMar-
PHBATHL KAK COUNATLHBIE MHBECTHLIMMK, HHBECTULIHH B HHPACTPYKTYPY M BIOXKEHHS
Ha nepcnekTHBy, obecneunsatotme 3hpeKTHBHOCTL rOCYIapPCTEEHHOIO YHACTHH B
MEPOTIPHATHAX 32 TOPH3OHTOM IUTAHUPOBAHMS] COOTRETCTBEHHO M NOIX0I K OlIEHKE
IKOHOMUYECKO a(rheKTHBHOCTH A0KEeH OBITE NPUHUHNHANIBHO HHBIM (peYb HIET
B TIEPBYIO 0Yepellb O pailoHax HOBOTO OCBOEHHSA, APKTHKH, AHTapKTHKH W NP, ).

Hesasucumo or BeiGpaHHOro HHCTPYMEHTapHs oleHKa 2(hdEeKTHBHOCTH reonoropas-
BEAOYHBIX paboT 1omkHa 6a3HpoBATHLCH HA COOTBETCTBUM CJAEAVIONIMM OBIIMM MPHHIIATIAM;

OBecneycHne 10CTOBEPHOCTH reoIOTHYECKOT0 H3yueHns. [nasHoil uensio reonoro-
paspenouHbIX paboT AsisAercs nonydeHue nHpopmaumu. losromy, Ha Hawr B3rmsm,
OTpHLATEe/IbHOE 3aKmoYeHue B pesyasrate PP no ofbexTy oleHKH Takxke HHpop-
MaTBHO. B aTOM ninave, BHenperne MeToIMK oueHKH adbexTisrocTH PP, opuen-
THPOBAHHLIX HA PE3YNLTAT HA paHHWX cTanuax ['PP, npusener kx nanwHeiireit nuc-
KPeaHTalui NPOrHO3HLIX PECYPCOB KATEropHu P, Tak Kak noroHs 3a pesy/ibTaToMm
OyneT BRIHYKIICHA «Pa3NyBaThs PECYPCHBIN NOTEHIIMAN TIEPCTIEKTHBHBIX OOBEKTOB He-
APONOABL30BAHNSA HMEHHO 34 CHET PECYPCOB 3TOM KATErOPHUH, NOCKONBKY MOCAEIHSIS,
COTJIACHO JEHCTBYIOUITHM TOTOXEHHAM, He HYXK/IAETCHA B 3KOHOMWYECKOI OLICHKE.
OBs3atenbHbIit yueT IKOHOMUYECKHX YCAOBUIT NOC/IEAYIOLIErO OCBOEHHS OB BEKTOB
MHHEPATEHO-CRIPLEBOTO MoTeHUMaNa. Bricokas noTeHIMANbHAS LIEHHOCTL PECYPCOB
HEIIP HE TapaHTUPYET SKOHOMMYECKY10 2peKTHBHOCTE MX OCBOEHMS,
CootseTcTBie 0BLIMM NPHHIIMNTAM IKOHOMMYECKOI athbekrusnocTu. OnpenencHue
CTOHMOCTH HE OTPUIIAET, YTO Ha ee BeNWYHHY ACHCTBYIOT TATOTHI, 3ATPYAHEHNA M
MOTEPAHHOC BPEMS, CBA3AHHLIE C OCYLIECTBIEHWEM ManHoro neicteus. CornacHo
TEOPHH ANTLTEPHATHBHBIX M3IEPKEK, OHH MOTYT BBITh 3MEMEHTAMH CTOMMOCTH JINLIb
B TOM Clytac, eCliv BO3AEHCTBYIOT Ha HeHHOCTs HAaWIYYLIeii OTBEPrHYTON BOIMOX-
HOCTH. Y BenYeHHe TATOT, CBA3AHHBIX € nmojayvyeHueM baara, TPHBOINT K CHHXEHHIO
ero LHEHHOCTH, a He VBETHYEHHWIO CTOVMMOCTH.

Henonszosanwe BHYTPHPOCCHHCKHMX LieH Ha MMHepaibHoe chipbe. [Jlaneko e s
BCEX BMIIOB MMHEPANBHOTO CHIpLH OUPXKEBLIE LEHBI JOCTYIHBI ¥ AlIEKBATHBI CN10-
AMBLIEHCH HA BHYTPEHHEM PHIHKE CHTYALMH. Bupxessie teHs cyuecTsento 6o-
AICC BOMATIABHBL, YeM KOHTPAKTHBIE LEHBI BHYTPEHHED PhIHKA, YTO OTKPHIBAET
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OTICPATHBHBIH MPOCTOP LIS eMAHMMYIALMM PeIYALTATAMMS re0NoropaIBEAO HBIX
pabot B crywae 6a3MPOBAHWK OLIEHOK Ha OHpXKEBLIX LEHAX.

BO/IBIIMHCTBO M3 CYIIECTBYIONIMX OTEYECTBEHHBIX TOAX0A0B B OBIACTH IKOHOMHKH PP,
IKOHOMMHUECKOH OLUEHKH MHHEPATBHBIX PECYPCOB HCXOIAT W3 TOTO, uto 3arpartel Ha 'PP aro
“aBaANCHPOBAHHAA LUEHHOCTLe. Takas No3uLMA yHacnea0BaHa OT TPYAOBOH TEOPHH LEHHOCTH
W ABIAETCH €C HEMOCPEACTBEHHBIM PAIBUTHEM, MOCKOILKY OCHOBOI CO31ABAEMOIl LIEHHOCTH
AWTANMCH 3aTpaThl (o6uiecTBeHHO HeobXOaHMBIe JaTpatsl Tpyaa). B To BpemMa KAK HHBECTHIIHH
B FCOAOTHHECKOE M3yHeHHUE Heap u B YacTHOCTH B PP Hanparnens Ha nonyuenwe nHdopma-
ILAH M, COOTBETCTBEHHO, lileHHocTs ['PP onpenensetcs uennocTsio nonyuaeMoi HHPOPMALTHH.
3ro He asaHc noa Gyayumme satparst, [Npouece Bocnponssoacrsa MCB s1o npouecc npeobpa-
30BAHWH IHAHWH, LICTHIO KOTOPOTO JIANIEKO HE BCET/IA SBINETCH TIOATOTORKA MECTOPOXICHHI
nosesnbix nekonaemuix. Lleasio I'PP ssasercs noaysenwe wrdopmatmim, KOTOPAs NO3BONSET,
B TOM HHCAC, MHHUMH3HPOBATH IKOHOMHUECKHE PHCKH BOIHHKHOBEHHA PALTHYHLIX YiLlepOOB
COUHANLHOIO, IKOHOMHYECKOrO M 3KOJOTHYeCKoro xapaktepa. Takoit noaxon B Goasineil
CTENEHH PA3BUBACT MPHHLIMTIE KOMTUIEKCHOCTH OLIEHKH NPHPOIHO-PECYPCHOTO MOTEHLIMANA,
PALIHOHANLHOTO NPHPOLOTIONBLIOBAHWA M YCTORYHBOIO PAIBUTHS, MOCKOIBKY AKTYATHINDYET
BOTPOCH! NMOBLILIEHHA KAYECTBA NOAyyaeMoil HH(OPMALIMKM M BCECTOPOHHENR OLIEHKH.
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30JI0TO YPAJIA. TEXHOJIOTUM U ITEPCIIEKTHBbI
OCBOEHMUA

T.A.Ilmymikosa (PTBOY «Ypansckuii rocynapcrseHHsI
ropustit ynusepcuter»), A.H. CkoGenen,
E. @ Uwnun (000 Konuepn «Heapas)

Heas paBoTs — BLISBICHHE Ha Ypalie NOTCHUHANbHBIX 30O0TOPYIHBIX MCCTOPOXIECHHI
pasIMMHOTO THNA W MacliTaba Ha OCHOBE HOBLIX TEXHONOTHI LA MOCAEIYIOUIETO IHIEH3IHPO-
BAHMS, PAa3BEIKH W MOATOTOBKHM K 0TPabOTKE ¢ LENBIO BOCTIONHEHHUA MHHEPATBEHO-CBIPLEBOH
Ga3sl ACHCTBYIONIETO 3070TOAOGKIBAIOIIETO NMPEATIPHATHH.

Meroanka paborsl — cHop M aHaNH3 (POHIOBLIX H APXHBHBLIX MATCPHANOB JUTA BEUICICHHA
NepcrneKTHBHLIX 30JI0TOPYAHLIX MPOABIEHHH W UX omiepexaioliee onpobosanne (BKmovan
TAKKC TpeaBapsionee DYPeHHE) C LeAbIO TOAYHEHHA 0DBEKTHBHOI wHbOopMaUKH O Talb-
HEHITNX NMePCNeKTHRAX KOHKPETHRIX 0DBEKTOB,

OcHOBHBIE 320A%H:

|. BuisipneHne u npeasapMTeibHas olueHKa HeGonbiIMx no 3anacam (NepBbIE TOHHBI
METAIIA) MECTOPOXIEHHI 3010TA B 30HAX OKUCISHHS, NMPUTOAHBIX JUTA OTPAbOTKH OTKPLITHIM
cnocobom ¢ nepepaboTKol pya KYYHBIM (MAHOBBIM) BHILLIENAYMBAHMEM HA JEHCTBYIOLIEM
sonoToaobuiBaomem npeanpuaTuy. ConepxkaHue 3010Ta B pyaax Ao/kHO obecneynsaTth
peHTabebHYI0 10OBIYY, TPAHCTIOPTHPOBKY (aBTO- W/WITH XKENEe3HOLOPOKHLIM TPAHCTIOPTOM)
Ha MPOMTIIOUIAAKY NPEANPHATHA M nepepaboTKy pynsl Ha ycranoske KB unn VAT,

2. BLIII'BJ'I'EHHE W MpeiBapUTENbHARA OLEHKA TPYTITEL cOMMKEHHBLIX HEGONBIITWX 110 3armacaM
MECTOPOXIEHUH 30/10Ta B 30HAX OKMCICHUS (CyMMapHBIe 3a1ackl 30J10Ta — NepBbIe NecHT-
KM TOHH), NPUTOAHBIX 15 OTPabOTKH OTKPLITEIM criocoboM ¢ nepepaboTKOoi pya KY4HBIM
BhlllleIaYMBAHMEM HAa MOy asHEIX yeTanoBkax KB. Conepxanue 30J0Ta B pylax 10MXKHO
obecrieunsath peHTabenbHyI0 10BBIYY, TPAHCIIOPTHPOBKY ABTOTPAHCIIOPTOM K pylolepepa-
baThiBalOIEMY KOMMIeKey W niepepaboTky pyast KB ¢ okynaeMocThio BCeX KanBaOXKEHHIA,

3. BuisisieHue M npeasapuTe/ibHas OLEHKA CPEIHWX 110 3aracaM (1eCATKH TOHH METa-
J1a) MECTOPOKACHHIT 30J10Ta PATHYHOIO THIA, TPUTOAHEIX IUTA OTPADOTKH KakK OKHCICHHEIX,
TAK M ICPBHYHRIX PYJL OTKPBITEIM CniocoBoM ¢ nepepaboTKoil pyl KYYHBIM BbIleIa4HBaHH-
€M Ha BHOBL MOCTPOSHHOM TNIPEANPHATHH. 3anackl W CONEPXKAHHE 30J10Ta B pyaax JOJBKHO
obecrieunsarh peHTabenkHylo 1o6kIvY 1 nepepaboTKy pyaet KB ¢ okynaemocTsio Beex Kar-
BIOMEHHN,

DopmupyeTca peectp NeperneKTUBHLIX 0DBEKTOB.

1. MeTononorun weenenosanmii n ananmsa 301074 B NPHPOIHLIX W TEXHOTEHHBIX 00PA30BAHNAX

Ha ceromnsummnit news ma 0DHApYXKeHNA 30J10Ta HA CTAIMH TIOMCKOBBIX paboT 1 onpe-
ACACHMH ET0 cConepRanuii npH NanbHeINX HCCEAOBAHUAX B FOPHBIX NOPOMAX, pyaax, Boje
paspaboTan pam MeTONHYECKMX PEKOMEHJIAUMA ¥ METONHK, KOTOPLIE OTPAKEHKI B MHCTPYK-
unax Hayunoro Coserta no AHATUTHYECKHM MeTonaM Beepoccuiickoro HayuHO-HCCneloBa-
TEILEKOTO HHCTUTYTA MUHEpATEHOTO chipbst (HCAM BH MCa).
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OCHOBHBIMM AHATHTHYECKHMH METOAAMMN OonpeneneHHs 3010Ta NPUMEHHTENBHO K reo-
NOTHH M TOPHOAOOLIBAIOLIEH NPOMBILIIEHHOCTH CYHTAIOTCH npobupHbIi ananus, doTtomer-
PUYCCKHE, CMEKTPAILHBIE, PEHTTECHOMIYOPECUEHTHRIC H AKTHBALHOHHEIE METO/ILI.

TpoOupnbii anams ocHOBaH Ha CNoCOBHOCTH COeIHHEHWH 30/10Ta JIETKO PasnaraThes
MPH HU3KOH TEMNEpaType, Ha CBONCTBE 3010Ta IETKO 06PA3OBLIBATH CILIABEI CO CBHHIIOM C
HH3KO#H TEMTIEPaTypoit NIaBICHHS W 1ETKO OTACANTHCH OT HEro MPH OKHCIHTEILHOM UIaB-
reHuu cnnasa. U3siedenHoe 301010 BIBEIUHBACTCA M ONPEACANETCH €10 CONEPKAHHE, TipH-
BEACHHOC K NEPBOHAYATBHON Macce npobel.

[pobupran nnaska npobul nossonser npumenaTs Hapecku 50-100 r, MPH 3TOM H3BJe-
HEHHC 30/10Ta MOSTHEE, YeM NPH JiloGom apyrom crniocobe pacteopenns. [opor obHapyxeHus
cocrapaser 0,5 r/1 (510 * %). B nacrosuiee spems MPOOHPHLIA AHANHI HCNIOALIYIOT B COYE-
TaHWH € HOTOMETPHYECKHM, CIIEKTPANILHBIM H IPYTHMH METOIAMM,

Doromerpuieckne MeTo/abl. DOTOMETPHUCCKHE METOIBI OCHOBAHEI Ha NOTTOMIEHHH CBETa
OKpAIECHHBIMH PACTBOPAMH, TJIe 30JI0TO NMPHCYTCTBYET B BHILE KOMIUIEKCHBIX COCAMHEHMI,
NPOAYKTOB OKMCAeHHA WK 3onci. [1o seanunne doTonornoueHUs ONPENEasIOT KOHIEHT -
PaUMIO 30JI0TA B PACTBOPE, HCTIOAL3Ys 3akoH Bapa.

HyBcTBUTENBHOCTE MeTO1A TeXUT B ipeaenax 0,005-0,1 r/r (5107 -1-10 % %).

Cnexrtpansusie metonst. CrieKTpanbHbIe METOMB! LIMPOKO HCTIONB3VIOTCS B aHATHTHYIEC-
KO# XHMWH 30/10Ta H3-3a BBICOKOI YYBCTBUTEILHOCTH, IKCTIPECCHOCTH M TPOCTOTHI BLINOJ -
HeHus. PaanuualoT npaMoil CNeKTPAIBHEIH METOL, r/1e oBpasell CAHTAIOT B AYTe ¥ H3Iy9aoT
IMHCCHOHHBIN CIIEKTP, XHMHKO-CTIEKTPATBHBIH, T/Ie AHATHIUPYEMBII 2TEMEHT NPEABAPHTE b-
HO KOHUEHTPUPYIOT XUMHYECKHM crnocoboM, W atoMHo-abeopbiHoHHBIN, OCHOBaHHBIN Ha
nornoueHHH HoToHOB BewecTBOM npobsl. [TpaMBIe CrieKTpaTbHbIE METOILI B reONorHYecKoi
chyx6e NMPUMEHSIOTCH pelKo.

XHMHKO-CMICKTPANBHEIE METO/IBI HMEIOT YTBEPKICHHBIE METONMKH. B nepsom cayuae
npoby paanaraloT CMECLI0 KMCIOT, OCANAAIOT 3010TO B BHIE KOMIUICKCHBIX COCAHHEHHH ¢
atomHoi abcopbumeit onpenensioT ero kKonuexTpaunio, Jinanaszon onpeneneumii 0,07-5 r/r
(7-10° -5-10*% ). CymHocTs BTOPO# METOIMKYM 3aKIIIOHAETCS B PALTOXKEHHH NPEABAPHTENBHO
0boXCKeHHOH NPobLI, IKCTPAKLMOHHOM KOHUCHTPHPOBAHHH 30JI0TA H3 COJASHONO PACTBOPA M
AHATH3E SKCTPAKTA MiiaMeH HbIM aTOMHO-abcopbiIHOHHBIM MeToIoM. [lHanasoH onpeaencHMi
or0,1-20 r/r (1:10° -2-10 %).

Coueranue npoGMPHOro KOHUEHTPHPOBAHKS C NOCAEAYIOUIMM ONPEACICHHEM aTOMHO-
abcapBUHOHHBIM METOAOM NO3BOAACT ONPEACAATH 30070 Ha ypasue 0,1-2 r/r (1 -10%-2 -10%).

M3 nocrennnx papabotok Hanbonee HHTEPECHA METOAWKA 3KCIIPECCHOIO MACCOBOTD
aHanmaa reonorudeckux npob Ha sonoro ¢ npeaenom obuapyxenus 0,001 r/r.

Pentrenosckne metoasl. Mccneaosanmua no peHTreHOPAIHOMETPHYECKOMY aHAMHIY 30-
JIOTOPYAHLIX MPOG B OCHOBHOM TPOBOLMIMCH C HCITONB30BAHMEM MONYTTPOBOAHHKOBLIX ¢~
Texktopos. [Lna perwcrpauni GOTOHOB AHUTHTHYECKON JTHHMH 301072 HCNOABIOBATHCH KaK
rePMAHHI-THTHEBBIE, TAK M KPEMHMI-THTHEBLIE ICTEKTOPLI. AHATH3 nmpoBoauaci no K-cepun
u no L-cepun xapaktepucTuueckoro uanydenns sonota (E, =69 xaB, E =10 K3B).

Mopor yyscTeuTeasHocTH oueHed B 20 r/7 (0,002%) u 0,2 r/7 (2-10° %).

AKTHBANMONNKIE MeTOAB. PainuyaloT caeayionme MoaIH(pHKaLHH AKTHBALTHOHHOTO aHa-
nu3a: Heitrpounstit (HAA), doronnstit (PAA) (ramma-aKTHBalMOHHBIA), AHANKI Ha 3aps-

KeHHBIX yacTHiax (AA3Y).
Mpwu GomGapauposke 3010Ta npotoHamy ¢ sHeprueit 8-60 MaB noaywaor niomeps

PTYTH H 30JI0TA
Au'™ (p,n) Hg"™™
Au'" (p,pn) Au'*"
Auﬂ'-‘ {p‘an} Hsl'il'!lrn
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[Mpu obayueHnn 301072 HOTOHAMH C IHEPrHEH 35 M3B ofpaszyercs usoron Au'™
Au'” (y, n) Au'*

JLast hoTonos ¢ aneprucii 5-9 MaB obpa3syerca u3omep 3onora Au'’™
PLHI'W (?’ I"I} ﬁuﬂ?m

Mpwn ofayueHny 3010Ta GLICTPLIMU HelTPOHAMK € IHeprHei 14-3 MaB nporexaior
CAEAYIOUIHE AAEPHEIC PCAKLIMH:
Au'"(n,2n)Au'*
Au'” (n,n’) Au'"™

[Mpw obny4yeHnn TerIoBLIMH HeHTpoHaMu ¢ aHeprueit 0,025 aB xapakrepHa peakumns
Au'® (n, ¥) Au'?

CpaBHHMTEIBHBIC XAPAKTEPHCTHKH OTACIBHBIX METO/IOB ONPEIE/ICHHS 30/10Ta MPHBEACHBI
B Tabamue 1.

Ha npuseaennbix B Taba. 1 AaHHBIX CAEAYET, UTO A JOCTHIKEH A Tpebyemoit npu reo-
noropassenovHbix paborax uyscTeuTensHocTH (< 0,1 r/T), Kax npaBuno, HeOBXOAUMA CNOXK-
Hasi XMMHYECKas MOAraTOBKa (3KCTpaKUMaA, KoHUeHTpuposanue). UckioueHue cocTasnsier
HEHTPOHHBIH AKTHBAIIMOHHBIT AHATH3 HA TETUIOBLIX HEWTPOHAX, OAHAKO, BBHILY TOra, 4TO
Ha aHann3 DepeTcs HaBecKa BCEro JNIb B HECKOMLKO COT MMJIJTMTPAMM, 3TOT BHIL AHANTHI3A
ABIACTCH MAMOMPEJACTABUTEIbHBIM, @ KPOME TOro, HeobXoaMMa cnelHaTH3INpoBaHHasn na-
bopaTopmst.

M3 seinneckasanHoro MOXHO cienaTh CASIYIOUIME BIBOMIBL

Ha cranun mouckos reosoropasseouHeIX paboT — Npu NpaMoM ONpeseeH!H, eciti
OHO JIENTAETCH HETIOCPEACTBEHHO B noJjie ¢ npubopom, obianaommum noporoM oGHapYXeHUs
HE XyXKe, UM IepBhIE AecAThIe 0Jin rpaMma Ha TouHy (0,1-0,2), pesko BoapacraeT AocTo-
BEPHOCTL ONMOUCKOBAHWA TEPPUTOPHIL HE TONLKO HA KOPEHHOE, HO ¥ Ha MEJIKOE POCCHITTHOE
3onoto. B yactHocTH, reoor-noMcKoBUK, 061aas rojieBsIM ONpeaeTuTeIeM 30J10Ta, AaXe
TMPH OTCYTCTBHM BUIMMOTO 30J10Ta B 1Ipobe, pYKOBOACTRYSICH TONLKO NMOKa3aHHaMH npubopa,
MOKET OBICTPO OKOHTYPHTH BbISIBICHHBII YYACTOK, BCKPBITE €10 MEJKHMM FOPHBIMH BHIPA-

Tatauua 1
Ocnonnsie XapaKTEPHCTHKH HIBECTHBIX METOIOB ONPE/ICTEHHS 3010TA
he Meton onpenenenna dyscsirennocTs Yenosusa anannza, npofonoarororxa
njn no 30007y, /T
I | MTpoGuphiii (TPANMIIMOHHBIH) 0,1 CrneunanuanposanHan nabopatopui;
| MIaBKa, KyneaupoBanne
2 ax::TpatuHmnm-cneKmmbnm— 0,02 Xumnaboparopus; crekTpaisHoe
METPHYECKNIT; IKETPAKIIMOHHO- DDOPYNORAHKE, PACTHOPEHHE,
quiyopumerpuieckuii IKCTPATHPOBAHNE, KOHLUEHTPHPOBRAHNE
3| Pertrenoduryopecuentrasn 1 Hepaspywaoumit Meton;
" _i"GKTfJGMETDHH HIMenpyeHHe, TabreTupoRarue
| 4 | Heitrponno-akrusatmoHubii 0,01 0,0001 CrneunanuanposaiHan nadopaTopus;
nimenwienne To xe,
Tl KOHUEHTPHPOBAHNHE
S | AToMHO-aBcopBUMOHI bl 0,1 XumnaGopaTopia; pacTpopeHne,
(nnaMeHHui napuanT) 0,001 IKCTPArNPOBAHUE
= To xe; koHUeHTPHPOBaHHE
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GOTKAMM, YCTAHOBHMTE YETKHE IPaHmMilLl MPOAYKTUBHOH MJIOIIANM, «3aCTONGHES 3TY IUIOWALL
B YCTAHOBACHHOM TMOPS/IKE B KAYECTBE 3AARIEHHOTO OMCKOBO-0LEHOYHOTO yHacTka, apreib-
HOTO NPHHCKA WK FOPHOTO OTBOAA MO/ FEONOTO-TIPOMBILIIEHHYIO pasBenky.

Ha crannm passenku MECTOPOXIEHWH KopeHHOoro sonoTta npubop, npuroaHsii ws
ONpeeCHHUA NEPBLIX JCCHTLIX AoneH rpaMMa 3010Ta Ha ToHHY pyaw (0,2-0,5), naer sos-
MOXHOCTb OTKasaThes o1 60-70% obnema 60po3noBoOro win 3aaMpKoBOTO onpobosatus, 4To
HCKITIOYUT HE TOALKO NPpo6o0T6Op, HO H AHANHTHYECKHE HCCACNOBAHMS, BKIIOYAS npoao-
KHUTEBHBIA W I0POToi NpoGHPHLIA aHATHI: NO3BOTHT OMEepPaTHRHO, ¢ IKOHOMHKEH Gonbitoro
OTPE3Ka BPpEMEHH, HATIPARAATEL MPOXO/IKY FOPHBIX BIPAGOTOK 1Mo HanGonee BAXKHOMY JUIA reo-
Aoruieckoi MH(OPMALIMK HANPABEHHIO, NOBBLICHT TOYHOCTH 1 NOCTOBEPHOCTL PE3Y/ILTATOB
onpoBosanus, cokpatut Ha 20-50% obbem KOHTPO/LHOTO onpoGosanua, HokmounT Gpax B
0npoBGoBaHMKM M COOTBETCTBEHHO B rOPHBIX PaBoTax M CAENAET MHHHMATLHON HEOBXOIMMOCTD
nostoproro onpobosanuA. OCoBEeHHO LEHHBIM MOXKET OKA3ATHCH HAIMYHE TAKOMO npubopa B
PYKax reojiora npH pesu3nm (MpoBepKe) NoKynaTteneM paHee passeaanHbix MECTOPOXKICH W
H BLICTABACHHLIX HA KOHKYPC TOBKO Teneps. [Tpaktuueckn moGoe Mectopoxaenne Moxer
ObITh BHGOPOUHO NPOPEBHIOBAHO B TEUEHHE OAHON-IBYX HeleHb NYTEM CONOCTABIEHHA
UMCIOIIHXCA B OTHETE C NOACYETOM 3aNACOB IAHHBIX ONPOBOBAHMS 110 TIOBOMY FrOpHIOHTY,
GAOKY HIH OTACABHOMY PYIHOMY Tey ¢ (JaKTHYECKH MONYSEHHBIMM AAHHBIMH pesuaun. Mpu
ITOM PEBUIHA MOXKET OBITH BRITIONHEHA KaK MyTeM H3MEPEHMI in sitl, TAK W HA MMEIOLIEMCS
thoune npob nau kameHHoro Marepuana.

Ha crannu paspaGorkn MecTopoXaeH it Npu NpUMEHEHHH NPUBOPOB C AHANOTHYHBIM
Wi aaxe ¢ Gonee rpybsiM noporom onpeenenus (0,5-1,0), ouesnano, OynyT nonyyeHsi Te
KE PE3YABTATHI, YTO W HA CTAIMM passeakn. OYeBMaHO TAKXKE W TO, YTO Ha 31O cTaamuu ob-
masn HpHeKTHBHOCTL HCMONLIOBAHWS TAKOH annapaTyps! I0/KHA CYIMICCTBEHHO BOIPACTH.
B m3secTHoit crenenn 310 noATBEpKAACTCH pe3ynbTaTAMM PABOT HA IONOTOPYAHBEIX MECTO-
poxutennax I0xnoit Adpukn, Kamuarkm.

Yuuthisas onsT pabor no aHanu3y 3010Ta rOpHEIX nopoa u pya MHCTHTYT wensiran il
M CEPTHRUKALMH MUHEPATLHOTO ChIPLS COBMECTHO ¢ OTACIOM PeaKTOPHBIX HCCACAOBAH I
Ceepanosckoro duanana HUKHUAT (r. 3apeunniit Ceepanosekoit o6aactu) paspaGoran
METOMONOTHIO HCCACAOBAHMIE W aHANTH3A 30/10Ta B TEXHOTeHHBIX oBpasosanusax Ha Gase on-
THMAIBHOTO KOMILICKCA stepHo-(hu3nyeckoi annaparypsl M ofopyinosaHus,

1. 1. Meroanka onpeaesenns 3010Ta B pyAaX H nopoaax npu cogepmanuax 0,1-1,0 r/7
n 1,0 -50,0 r/7 na pewrrenoduryopecuentiom cnexrpomerpe « CnekTpockans

Meronnka npeaHasHayeHa JUIS IKCIIPECCHOTO ONpeAeacHH COlEPXAHHS 30J10Ta Me-
TOAOM peHTreHogyOPeCUEHTHOTO aHAnH3a B ananasone koHuenTpaunit 0,1-1,0 r/r (npu
OTCYTCTBHHM 2JeMEHTOB, ODpasyiolKX ocanok ocHOBHBIX coneit: Sn (IV), Sb (111, V), Ti
(1V), Mo,) u 1,0-50,0 r/r. MeTon 3akniouaeTcst BO BCKPBITHH TOMHON HABECKH M3IMENBYCH-
HO# nopoast (pyisl), CEAEKTHRHOM KOHUSHTPHPOBAHHH 3010Ta Ha copbuKoHHOMR KonoHKE,
INIOHPOBAHHH KOHUEHTPATA, HAHECEHWH JTI03HTA ¢ KOHLEHTPAaTOM Ha Gymaxubuli huasTp
H ONpefeacHHH KOHICHTPALIMK 3010Ta peHTreHoduyopeciieHTHLIM MeTogoM. Ecan macco-
Bas KOHIEHTpALUA 3010Ta B Heeaeayemoi npobe npessimaet 50 r/T, To BOIMOXHO NpsIMOE
anpeaeicHHe coaepXanua 3010Ta 6e3 NPeABaAPHTEALHOIO EI0 BLIACAECHHA H KOHUEHTPHPO-
Banus. MeToauka no3sonseT onpelesiTh COAEPXRAHNE ION0TA B IHANAIOHE KOHLIEHTPaLMWi

1,0-50,0 r/T.
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1.2. Heiirponnsiii aKTHBAIHOHHBI MHOTOD/IEMEHTHBIH AHATH3 3010Ta

OBRMHO BIMSHHE MELIAIOLINX 3MEMEHTOB He3HauYNTeIbHO. KOCBEHHO MELLAKOILINM aJTe-
MeHTOM MOryT aBaaThes As 1 Cr, TIPH BLICOKOM COIEPXAHHH KOTOPBIX thoTonuk Au permc-
TPHPYETCsi HA BBICOKOM TThEIECTAIC KOMIITOHOBCKOTO pacipe/ie/IcHHs OT IMHHH ¢ IHEPrHEN
559.5 k3B pansonyknaa *As (T=26,3 u) v o6uasn akTHBHOCTH NPoGs! He obecneunsaeT
ONTHMATLHON TeOMETPHI H3MepeHit. B peayabTare nipesen obHapyxeHHsa Au yXyIUIaeTcs.

MeTonuka HeHTPOHHOTO AKTHBALIMOHHOTO OTIPEIe/IEHNA 3IEMEHTOR B NOPHBIX MOpoaax

- W OoTX0Max ux nepepaboTKH aTTecTo-

pana BHUUM um. [1. U. Mennenee-
Ba. C yueTOM pacCMOTPEHHBIX BhIlLE
ocobDeHHOCTEH aHannia OTXONOB
NMPOMBILIIEHHBIX TIPOU3BONCTE, OHA
Obl1a MCTIONB30BAHA LA MIYYEHUHA
pacripenejieHHs 3JEMEHTOB Ha YPOB-
HE MUKpoTpuMeceit (Bimovas 30/10-
TO) B pA3TUYHBIX THIAX TIOYB, TOPHBIX
MOpPoOJ M OTXOIOB MPOMBILLIEHHBIX
NpeATIPUATHIA pasnuyHoro npoduns:
TONMAUBHOTO (yrons, 3omasl Pedrun-
ckoit 'PAC), ropHo-nepepabaThi-
paouero (mnaMel KaykaHapckoro
I'OKa), MeTannypruyeckoro (1Laku,
HUTAMbl, MTBUTH YenssGuHCKOro a/eKTPOMETALTYPIHYecKoro KoMOHHaTa), MOYBLI TEPPHTOPHH
MEennaBMALHEIX KOMBUHATOR,

Ha puc. | npuseaen crnekTp HaBeAEHHOH AKTHBHOCTH TEXHOTEHHBIX MOYE, HA KOTOPOM
XOPOUIO BRIIEAACTCH MUK 30J10Ta.

OTioak NPONIROACTRS

Puc. 1. Cnexmp nagedennoli axmusocmu 2aMMa-uzayHenus

1.3. ARaH3 30J10TOT0 NECKA W I0BETHPHBLIX W3AEAHi

Ha ocHoBse npuMeHeHNs YHUKATBHBIX METOJHYECKHX ITPHEMOB H NPOrPaMMHOTO obecre-
deHust Obina BhinonteHa pabota wwis opraros M BJL ro ananu3y 30/10TOT0 NecKa 1 10BETUPHBIX
W3IEWH C UENBIO BRIACHEHHS MX NTPOMCXOXKICHWA: TPHPOIHOE HIIH TEXHOTEHHOE.

Hns ananusa crinasos Gbin

I
npuMeHeH MeTol QyHIaMeH T b- g
HhIX [apaMeTpoB, a [Uia Konuyec- | 96001
TBEHHOTO OMNpeleIeHUA MHKPO- 5500 - g
NnpUMeced — KoMmapaTopHbLIi
4400 -

BAPHMAHT HENTPOHHOTO AKTHRA-
inorHoro avanusa. INpu nomo- 3300 -
UM YKa3aHHBIX METOI0B 3aj1a4a
bwina pewena nonwocrsio. Ha
pHc. 2 puBeNeH CnexkTp 30M0TAa.

OcranoBuMcs Ha MeTOIHYECKHX L
fPHEMax, — e —

2200

1100

120 240 360 480 600 E,soB

[Mporpamma 6esstanonnoro

Puc. 2. Annapamypuuwiii cnexmp nasedenioln aKmuanocmu 3010ma
PEHTTEHOCTIEKTPANLHOTO (hayo-

(obayuenue menioasimu heiimponamu)
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PECUEHTHOIO aHANHIA C HCTIONLIOBAHHEM METOA (hYHAAMEHTANLHBIX TAPAMETPOB NPEO-
CTABACT YHHKATBHYIO BOIMOXHOCTS NPOBOIHTE 6e39TANOHHBIN KONTHYECTBeHHEI anatH3 6e3
HETIOAL3OBAHMA CTRHAAPTHLIX 06PA3LOB cpaBHeHns, TGO PaGOTaTh B PEXHME KNACCHIECKOTD
Crnocoba (hyHIAMEHTANLHBIX IAPAMETPOB C HCTIONbIOBAHHEM OTHOTO cTaHaapTHoro obpa3sua
JUTA KQKJIOTO aHATHIUPYEMOTO NTPOIyKTa.

1. KasecTaennsiit anaims

[MpenocTaBneHs BOIMOXHOCTH KaK BEICOKOTOMHOTO, TAK M IKCNPECCHOTD (MEHEe YeM 3a
40 ¢) HaMepeHUA CIICKTPOB, BIUTIONAIOWMX THHWK T3 anemeHToB (ot Ca mo U). BeicokoTounsiit
ananus tpebyer Goavurero spemenn (10-20 mun) u BusBASET Cabhie THHUH.

[Tpoussonutes aBToOMaTHYECKas MACHTHDMKALHS CNEKTPANBHBIX AMHUHA (Bee THHHK K
W L cepuit) ¢ ux HaamucHIBaHWEM B NpoLiecce YI0BHBIX PeXHMOB MPOCMOTPA CNEKTPOB.

OcylecTRIsETCs aBTOMATHYECKOE ONpPeeeHHe MONHOND KAYeCTBeHHOIO cocrasa 06-
pa3ua.

1. beaaranonnsiit anaams

He TpeGyiotes ofpasust cpasieHns — CTAaHIAPTHBIC WM rpaTyMposodHsie. Bee npo-
UEAYPBI HACTPOHKH NMPOTpaMms! 1A Ge3aTATOHHOTO aHANH3a OJIHOKPATHO BHTIONHSAIOTCH
NPEANPHATHEM -HITOTOBHTEIEM C HCTIOBE30BAHHEM BLICOKOKAYCCTBEHHBIX 0GPAILOB M MOTYT
GbiTh MOBTOPEHB! Ha Baliem crnexTpoMeTpe B COOTBETCTBHM C IOKYMEHTALIHE NPOrpaMMBL.

JlocTuracTes BHICOKas IKCNPECCHOCTH AHANN3A, TAK KAK HEOGXOLHMO TPOH3BOAMTS
HIMEPEHHA TONLKO JUTA aHataupyemoro obpasua. JloctoMHeTsa MeTona:

I} Het orpanuiennit no kavecTseHHOMY cocTasy oBpasiia.

2) AHAUTH3HPYEMBITT 0GPAIeLl MOKET HE HMETh MIOCKOI WIH NONHPOBAHHON NOBEPXHOC-
TH (HANPUMED, NPH AHATH3E 300THIX WAACTHIA, CTPYKKH, TIPOBOJOKH M T.11.).

3) Pasmep u hopma obpasua MoryT 6bITh Kak o6bMHBIMK (THCKH AnaMeTpoM 20-40
MM), TAK W peanbHbIMH (KPYIMHLBI BelecTsa MeHee | MM, ockonki M T.1.). B 3asucumocTn
OT IOCTYMHOH aHATHTHKH anproproit undopsmaunn o6 anaruaupyemom obpastie MOryT 6uiTh
BLIGPANBI 1BA PAITHYHEIX pexuMa paboTh:

Pexcum |. M3secten nepeteHs Bex XMMUUECKHX SNEMEHTOB, W3 KOTOPBIX COCTOMT 06pa-
3e1l (B TOM YHMCie Tex, CONePKAHNE KOTOPBIX MPEACTONT ONPEIETHTE), H HIBECTHO COAEPKAHHE
TEX JIETKHX 3IEMEHTOR, ATOMHLIH HOMep KoTopbix MeHbiue 20 (Ca).

Pexcnm 2. M3pecTHbl He coaepxanms JIErKHX 3AEMEHTOR, a TONBKO COOTHOLIEHHE MEXILY
WX CoflepXaHuAMH (cocTas Nerkoi MaTpHusl), HanpuMep, xumuyeckan dopmyna (HaBO3,
HCI wr.m.).

3. Dranonnsiit anaH3 METOOM HYHAAMENTANLIHLIX NAPAMETPOB

B atom cnyvae ns aHanmu3a OIHOTO THIA NpoaykTa Tpebyerca onun ofpaselt cpaBHeHMs
{WGH} C NOMHOCTLIO HABECTHLIM KAYECTBEHHLIM COCTAROM H KOMTHYCCTBEHHBIMH cofiepxa-
HHAMH IEMCHTOB (HaNpHMep, rocyaapcTBeHHBIR cTanaapTHeli oGpaseu).

Her orpannacHuit no cxoxecTH aHaminpyemoro obpasua u stanona. Coctas atanoHa
MOXeT OBITH IKMPE, a €T0 CollepXanns oTAHYaTLEH OT 06pa3ia NpoM3IBoNbHEIM 0GpasoM.

TouHOCTE 3TANOHHOTD AHATH3A METOAOM (PYHAAMEHTANLHLIX NapaMeTpoB B8 2-3 pasa
JYMIIE, HEM TOMHOCTH BE33TATOHHOND AHATHIA.

PeanmioBans! Te Xe METOML! YHETA BAMIHHA JErKOi MATPHLILL, YTO W JUTA B33 TANOHHOIO
AHATH3A.

4. O6aaCTL NPUMEHCHHA NPOTPAMMBE
*  BXOAHOW KOHTPOJIb KauecTBa M COPTOB NMPOAYKUMK Ha ckiamgax, npu nepepaborke

BTOPHYHOTO ChIPLS HA METALTYPIHYECKMX M IPYTHX MPEATPHATHAX;

*  OnNpeacicHHE MapoK CTANCH | Criasos;

*  anamu3 obpasios, LIS KOTOPLIX HE CYLIECTBYIOT, TPYAHOMOCTYTIHL WIK O4EHb 0POrH
ITANOHBI;
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»  aHaamn3 ofpaiuoB HEM3IBECTHOTD COCTABA,

«  anains 0bpasios, KOTOpbIE HE MOIYT ObITh NOABEPIHYTHI MpOoBONOATOTOBHTEBHBIM

«  OHEpALHSIM C HEIBI0 COaHNA TIOCKOH UU(OBAHHOH MOBEPXHOCTH, HEODXOIMMOH
[PH HCMOAb3IOBAHIH OBLICTIPHHATBLIX METOAHK PCDA;

«  aHanu3 o0pasios, KOTOPbIE HE AOJUKHE HIMEHUTE CBOCTO Biia (BewecTBEHH bIE

NOKA3aTEAbCTHA B KPUMMHAIHCTHKE).

1.4. Anajn3 301074 HPH TEXHOIOTHYECKOM npouecce

HapneyeHue 300Ta U3 PyA B MPOMBLIVIEHHOM MaciuTabe npon3BOAHTCA IMaBHbLIM 00pa-
30M LIHAHWIHBIM MeTON0M. BhicoKas TOKCHYHOCTL LIMAHWIOB 3aTPYAHACT NPUMEHEHNE LiHa-
HIIHOTO MeTOAA LIS MOA3EMHOro Builnenaunsanus. [loatoMy npoM3BOAMTCH MONCK APYTHX
meTonop. Mcnonb3yerca GUALTPALIMOHHAS TEXHOAOTHA H3RJICHEHMA 30J10Ta H3 XJ0pcoaep-
AALMX PACTBOPOB ¢ NPUMEHEHHEM AKTHBHBIX YTIIEH.

AKTHBHBII VIO/b, conepkammii 301070 (2-20 kr/1), pryth (2-30 Kr/T), aKTHBHBIH XJ10p
C1 - wonst (10-15 kr/1), snary (20-50% sgec.), noctynaet Ha nepepaboTky.

Ha seex craausx repepaboTKH OCYILECTRAAETCA KOHTPOIb 3a COACPXAHHEM 30/10Ta B
VIOJIbHOM KOHLEHTPATE, B ra3o00pasHbiX, KWIAKHX U TBEpabIX 0Tx0Aax. KOHTpobL NpoBoanTCes
¢ IPUMEHEHHEM AIePHO-(DHUIUYECKHUX M XHMHYECKHX METOA0B AHAIH3A: HEHTPOHHO-aKTH-
BALIMOHH BT, peHTreHopUIVOpeclieHTHRIN, (hOTOKONOPHMETPHYECKHI M TPABUMETPHYECKHIL.

HellTpoHHO-aKTHBALIMOHHBIH AHATW3 NTPOBOJIMTCH C MCTONIL30BAHNEM MCCIEL0BATE Ib-
ckoro saepHoro peaktopa UBB-2M. OGayuenne npod maccoi 100-500 Mr nposoauTcs B
BEPTHKAIBHOM KAHAIE C NOTOKOM TEIIOBLIX HeliTpoHos 5-10" Heilttp/cM’ B Teuenne 15-60

e | MHH. HellTpOHHO-AKTHBALMOHHBII
| & | dHATH3 TTPHMEHACTCH, B OCHOBHOM, 1L71H
| KOHTPOISi COAEPKAHMSA 30J10Ta B KHIKHX
| M TBEPABIX OTXOJAX C KOHUEHTPALMAMU
5107 r/nm 10 % macc., COOTBETCTBEHHO.
,3 PentrenoduiyopecueHTHLIH aHa-
. JIN3 NPOBOAMTCH € HCNOAB3IOBAHHEM
. cnexkrpomerpa «CnekTpockan». Jlau-
HbIIi METOL NPUMEHAETCH A5 AHAIM3A
. NOCTYNAKUETND YIOAbHOI0 KOHUEHTpa-

Td, CONEPAAHNA 30J10TA U V1A HA BCEX

craausax nepepaboTku cuipbia. Mo Bei-
MOJHEHHBM H3IMECPCHHAM MOXHO CKa-
34Th CACAYIOLICE. € HCMOAR3IOBAHHEM

JAdHHOTO I'I]JHﬁDpﬂ AOCTATOYHO NMPpOCTO

MOXKHO ONpeaensaTh conepxanus Hg,
Au, Sr, Fe, Mn. Bpemsa anannia onHoii
npodul (6e3 npoboNoOATrOTOBKM) — He
bonee 5-10 MHHYT (B 3aBUCUMOCTH OT
TpedyeMOit TOYHOCTH AHAAH3A H CO-

\ ) AepAAHUA KOHKPETHBIX 2JIeMEHTOB);
840 ““ BOIMOKHO ONpeie/ieHUe CoaepKaHus
~ apyrux saemenTos (oT Ca no U) man
Puc.3. Cnexmp xapaxmepuemuveckozo penmeenosexoeo ~ KOHTPOML MX HAAMYMS B AMANa3oHe
UTVHEHIUA Va0T0K020 KoKyeRmpama ot 0,001 ao 100%. Ha puc.3 npusenen
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CMEKTP XapakTePHCTHYECKOTD PEHTIEHOBCKOTD HINTYHEHHA YTONILHOTO KoHlleHTpaTa. Po-
TOKOIOPHMETPHYECKHA M rpaBUMETPHYCCKHI METON aHATH3A MPHMEHAIOTCS B KAYecTre
KOHTPOILHBIX.

I,Temmmmmw”m
Ha konnentparope Knelson

B caywae cymectsosanus TexHonoruu oBorauenus u OLUEHKH lienecoobpasHOCTH ce
YCOBEPIICHCTBOBAHMA 32 CYET MCTIONBL3OBAHMS KOHUCHTPaTOpa NnpejocTaBasoTCsH npobbl
CCTECTBEHHOM KPYNTHOCTH, HO He KpyrHeit 6,4 mum (1 7 MM).

B 3Tom cywae no cornacoBanmio ¢ 3aKasuMKoM oHK MG noapafiMBaloTcs 10 nacnopr-
HOW KpynHoOCTH nabopatoproro annaparta 1,7 MM, TG0 IPOXOYEHHEM OT HIX orhupaertcs Kiacce
= 1,7 mm. B TOM 1 ipyrom ciiyuae pesynstarsi PACTIPOCTPAHSIOTCH Ha BECh Kaacc — 6,4 MM,

Henbiranus npoBoasTes Ha HECKONBKMX PEXMMAX KOHUEHTPaUMH [UIA NOWCKA JTYIIIMX
YCNOBHA pa3gencHus.

B xome wenwranuit otupaiores npobel uexonHoi PYAb UTH BLITIONHEHWA CHTOBOTO
ananmnia, onpeaeneHuA COACPXKAHWA KOMMOHEHTOB (AU M APYTHX) B HCXONHOI pyie, a no
ocoboil 3asBke — 1Mo kiaccaM KkpynHocty. B npoGy MEPEXONT M BECh KOHUEHTPAT KaXI0ro
ONBITA, KOTOPBIH MOXKET OBITH MOABEPIHYT TEM XE BHIAM AHATH3A, YTO W MCXOIHBIH Marepuan.
HonoaHHTENLHO B XO/1€ MCTIBITAHMIT MOXHO HAHTH ONTHMANBHYIO KPYTTHOCTh HIMENBYCHMA,
OOBACHWUTSL NPUIHHBI HEBLICOKHX MOKa3aTeeil CYWECTBYIOIHX TEXHOMOTHA M HaTh PEKOMEH-
AAUHH MO X mosbiweHnio. PeayasTaTel npusenens! B Tabauue 2.

Tatauya 2
Peayasratsl TEXHOMOTHYECKHX HCTTRITARNA
Mpogyxr Buixon, % Conepmanme Au, r/T Hasseaenme Au, %
Konuenrpar 1,478 395,57 63,5
Xnocta 98,522 3,404 36,5
Hexonusii 100,000 9,200 100,0

Jaxmouenne

[Mpw BuinoaHeHnH paboT Ha JONOTOPYAHBIX MECTOPOKIEHHAX H OOBEKTAX HEOBXOANMO

BHCAPEHHE KOMIUICKCHBIX PELUCHHA, BKAIOYAIOLINX:

* obocHoBaHMe (peLEeHIHPOBAHNE, IKCTICPTH3A, TEXHHKO-IKOHOMHYECKOE niaHMposa-
HHE, YNPARICHHE MTPOCKTAMH);

* TIOMCKH (pecypesl, pYAONpoABicHHs, reohHIMKa, reoxHmMus, reouHdopMaTHKa);

* passeaky (Gypenne, kapotax, onpoboBaHKe, NPELHIHOHHAN PEOXHMMS, HCTTBITAHMS,

3anacel),
* pa3paboTKy (NMPOCKTHPOBAHMCE, NEOTEXHOJIOTHH, TEOMEXAHWKA, TEOTEXHHKA, HKONOTHS,

6e3onacHoCcTs, IKOHOMHKA);
* conposoxaeHHe (nocraska obOPYAOBAHHA W MATEPHATIOB, MYCKOHANAIKA, Texobcny-

*upanue, obyueHne, cepTHhHKALIMA, CEPBUC).
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YPAJI ITPOMBINUTEHHBIHN — YPAJI ITOJISSPHBIA.
CTPATEIrusi U TEXHOJIOTHH

B. A.Koporees, K. C.WUsanon (MHCTHTYT reonoTHi 1 reoXHMHH ¥pO PAH),

B. b.IMTuceuxnit (GI'BOY BITO «¥TTVs), A. I Tananait (000 Konuepn «Henpas),
[K).H.Mﬂpﬁﬂﬂ‘b 000 «KoransimHHU T nedires),

C. B.Kopuunkos (UT]1 YpO PAH)

Ocofblit HHTEPEE K MECTOPOXIICHHAM ITOTO PETHOHA BOZHHK B X0 NPEANPOEKTHONO
OBCYRACHUA HALMOHAIBHON NPOTPaMMB! « Ypai mpoMbitaeHHbi — Ypan NMoaspusiits, no-
SABUBIIEHCH NPH peantn3aumn nopyueHus [pesnaenta Poccun B.B. IMytuna o crpontenscrae
KEACIHOM IOPOTH BAO/L BOCTOMHOTO cKAoHa [Tpunoasproro u Moasproro Ypana, nannoro
Ha copelannn B Yeanbuncke 16 man 2005 r.

Crieunanuers Ypaisckoro rocyIapeTseHHoro roproro ynnsepeurera (YITY), Hucru-
TyTa reasoruu u reoxumun YpO PAH (UTT) n Mucturyra reohmanxn ¥YpO PAH (MDD nasno
pabotalor na Mpunossipom u Mossprom Ypane, HayuHble HCCACAOBAHUS TPOBEACHB! Ha
romaam cestue 40 000 kB, kM.

HMccacnoranus yHeHbIX NOKA3AIH, 9TO K HAHDOIEE NEPCIEKTHBHBIM BHIAM MOACIHKIX
MCKOTIAEMBIX PETHOHA, KPOME MECTOPOXIEHHH YITICBOAOPOAOB, OTHOCATCA XPOM, XKee30,
yrofib, Mapratseil, 301070, NIaTHHA, PEAKHE METLUIL, Melib, thocdopuTel, KBaplesoe, KaM-
HECAMOLIBETHOE M CTPOHTENBLHOE ChIphe.

[Mpobaemamu Metasmorennn Ypana, s wacrnocru INpunonsproit u Moasproii ero vac-
TeH, 3JAHUMAIOTCH MHOMHE YueHbie. Paatuius B conepXaHuax crateil, 10KIA10B PAYVIHYHBIX
ABTOPOB 3AKMOMAIOTCH TONLKO B BEIHMHHE «HA3HAYACMBbIXe PECYPCOB, NP oblLei Lia Beex
BECHMA BLICOKO OLEHKE MX 3HAYEHH. D70, KaK NPaBHIO, KACAETCH BCCX BUIOB M0JE3HLIX
HCKOMAaeMblX, BKJIIOYAs AdXE TC, O KOTOPLIX B npeacaax Kpaiuux sanaaubix semens AHAO,
XMAO-Orpw 1 cesepa Caep/uiosckoi obnacTy noka soobue Hew3isecTHO (HedTh, ras u T.11.).
Ha naw Barasa, 310 OTPAXacT KaK CTENEHb FCONOrHYECKOi M3YMEHHOCTH TOH TEPPHTOPHH,
KoTopas pacnonoxena cesepree Cpeavero Ypana, Tak M BNoJAHE NMOHATHOE ONACCHHE aBTO-
POB OCTATLCH B CTOPOHE OT NPEANOAATracMOro NnpoLecca AanbHeRIero HCCAeIOBAHNA NOPHOM
YACTH ABTOHOMHLIX OKpYToR, [Tpuuesm nansHeiee nIayMeHne KaRIbIit M3 3aHHTepecORAHHEIX
YUACTHHKOB HAMATRHOTO ITANA JAHHONO NPOCKTA NPEACTaBaAseT no-ceoemy. /s HekoTophix
ITO MPOCTO NPOACIKEHHUE WK, CKOpee, BOJOOHOBICHHE KAMEPANLHOTD ITaNa, CBOANIIETOCs
K TpatHiMonHoMy obobiennio gaunsix no hopmaunss, crpatnrpadun, TEKTOHHKE W T.L
C OKOHYATEALHBIM, HE OYCHL KOHKPETHLIM BEIBOAOM O NEPCTIEKTHRAX TONO HAH HHOID KpyIl-
Horo Gnoka 3emuoii kopst. [Lis apyrux, aro masobokeTHsie nosessie paborsl ¢ nocaeuy-
IOUIHM COCTABACHMEM OTHETA, BKIovalouLero B ceba pasaen pekoMeraauwit, JLan rpersnx,
ITO NPEACTARIACTCH B BH/IC ABTOPCKHX [TPOTPAMM IeoIoTopassefoH kX paboT Ha KopoTKyio,
CPEAHIOI0 M [IWTBHIOIO NEPCTIEKTHBLL, PELTHIOBLIBATE KOTOPBIE, M0 HX MHCHINO, A0/KHL TH60
rocyapeTso, AWbo runoTeTHIcCKne HHBECTOPK. Ee onHa rpynna CkJIoHHa NOYTH NOBTOPHTE
reonorockeModHbie paboTsl B npeaeaax ropuoit yactu XMAO-10rps n AHAO,

Hamm coofipaxera no 3ToMy NOBOILY CYMIECTBEHHO HHbIE 1 abCcomoTHO peanniyembie
B Ganxaiimee spemsa. ONUPAIOTCA OHKW HA PEATBHBEIC PECYPCHI Ypansckoit ropHoil wkons,
HayuHstit 1 Texsneckmii notenuman r. ExkarepunGypr, ¥YpO PAH w npeanpustrii nekoTtopsix

APYTHX PErHOHOB.
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J10 TOrO, KAk PACCMOTPETH ITH NPEMUIOKEHMS, MONPOGYEM TOYHO YACHHTS Ul ceba
CHOKMBIICECS COCTOSIHIE M3YIEHHOCTH JaHHOTO CErMEHTA 3eMHOI KOpBI.

KaK HEOAHOKPATHO OTMEYAIOCH BCCMH MCCIICIOBATE/ISIMU, TEPPHTOPHSA [Mpunonspuoro
u Moasiporo Ypana xapakrepnayercs ciaGoil 1 HepaBHOMEPHOI TEONOro-reo(u3ntecKofi
H3yMEeHHOCTHIO. TTPHITHHB! 3TOTO MOHHMAIOTCA M0-Pa3HOMY, HO HaM KaXCTCH, HTO OCHOBHOH
W3 HIX STRAECTCS aaMuiieTparusian. 3amerhas yacth [Tpunonsaproro u [Moasproro Ypana,
TaK ke KaK W ero BOCTOMHBLIH CKJIOH, OTHOCHAACH paHee K TioMeHCKOoi obuiacTH, Ha TeppH-
TOPHH KOTOPOIi BCC reoaoropasseiottsie paboTsl nposomuinch «[iasTioMenbreonorneits,
MpUMeM OCHOBHOH 3a1a4¢eH ynpasingHus DbI1 TPHPOCT 3A11aCOB YI/IEBOIOPOAOS, A HE PYAHOTO
chlpbst. BlokeT ynpasaeHus 1pu 3TOM ObLT HHTETPHPOBAHHBIM.

B Hacrosiiiee BpeMs ONOMCKOBAHHOCTE paiHOHa OYeHbL HU3KadA. ['eonorocreMouHan oc-
HOBA TEPPUTOPHH B BONBLIIWHCTBE CBOEM HE OTBEYACT COBPEMEHHBIM TpeboBanuaM. Meodman-
qeckne paboThl, HMEETCs! B BIHLY MPABM- W MATHHTOMETPHA, NIPOBE/IEHE HE MOBCEMECTHO, M0
pasHoil ceTH HABIIOICHUIT M ¢ MCNOJIB30BAHKUEM aNnNapaTypel pasHoro kiacca. Bee ato oueHb
3ATPYAHAET MPOBCACHNE KaMepaibHbIX obobuaommx ucenenosannit. Moaromy npeacrasis-
eTeH, UTo BroaHe cnpasennso muenne K.K.3ono0esa 0 nocTaHOBKE HOBLIX TCONOIOCHEMON -
HBIX ¥ reoM3INYECKHX HCCACTIOBAHWIH NMPAKTHYCCKH HA BCCH rmomanu pernona, QyHako, no
HALLIEMY MHEHUIO, TaKO#H NnyTh ocsoeHus Tepputopuu [punonspuoro u INonsproro Ypana
JANMET CAMIITKOM MHOTO BPEMEH N, d NPOMBILLICHHLI Ypan yike ceifuac MCNLITHIBACT OCTPLIH
NethHITHT HEKOTOPBIX BHILOB MHHEPAILHOIO ChIphst, Buanmo, pazymubiM ByIeT NOMCK HEKoEro
KOMITPOMMCCA MEXILY BOIMOXKHOM Cyryho NpUKIALHON M «KTACCHYECKOI» TOYKAMM 3PEHHS HA
MPOLECE NOATOTOBKH 3a11AC0B MHHEPAILHOIO ChIPLA Ha TeppHTOpHH cepepa CrepioBeKoi
objiactu W ropusix uacreit XMAO-1Orpw n AHAO.

Mo wroram NMPpOBCACHHBIX paﬁm MNOJHOCTHIO CNOXHIHMCE OCHOBHEIC npelcraBieHHd o
reosiornieckom crpoenni [punonspuoro u Monapuoro Ypana. Takxke B npoliecce reojoro-
CHEMOMHBIX M TPOTHO3HO-TIOUCKOBEIX paboT Ha Tepputopui XMAO-IOrput u SIHAO Brisinie-
HBl PAATHYHBIE PYAONTPOABRJIEHWA, TMEPCTICKTHRR! J1an hHEﬁlI]EFD, bonee JAETANEHOTNO HIYICHHA
KOTOPBIX TAKKE MOTYT ObITh OnipeneneHsl XoTa 661 crnocobom 3kenepTHoit ouenku, Crenosa-
TENLHO, € MEPBOOYEPEAHBIMH 0DBEKTAMM PA3BEIOYHBIX pabOT eCTh OCHOBAHMS OTIPEAEIHTHLCS
npsaMo ceivac, 6e3 ocobrix Ha To 3arpar. [pu 3TOM B NPUHATON JOTHMKE M3 PACCMOTPEHMS B
Glo/mkeTHOM CMBICIE BRITIAMIAET TAN perHoHansHbIX paboT. Kpome Beero NPOYEro, 1MpH TAKOM
NOJXO/E IKOHOMHUTCH BPEMA, KOTOPOE NpH onpeacineHuy pentabensHocTi paspaboTku Mec-
TOPOAIEHWUH BEPOATHOTO KOPHIOPA KOMMYHMKALMI HIPACT BECLMA 3aMETHYIO ponak. Takxe
OMEHB BaXKeH (haKTOp BPEMEHM W JUIS NIOTEHIIHANBHEIX HHBECTOPOR, KOTOPEIM BPSL X €CTh
CMBIC/ KaTh HECKONBKO JeT okonuanus pabor [AIT-200, MTITP-50 u 1.4

Takum obpasom, cTpaternio yCKopeH HOI PA3BEIKH MECTOPOKIE HUIH MBI hopmynupyem
cllienyiouimm obpasom:

PECYPCHI —> pyaonposnienne — noiesas reoQuinka —> noJesas reoXuMHA —> Fe0JorHYecKas
MOJENL —> Bypenne —» CeNCKTHBILIN KAPOTIXK —» KEPH —> NPENHIHONNAR FrCOXHMIA —» 3ANACHI.

Mpemnoxennasn Texuonorus YCKOPCHHOH PA3BEAKH MECTOPORICHUH OTXOMHT OT OT1-
PEACICHHBIX KAHOHOB, HO B CIOXHBILEHCH CHTYALMK MLl He BUIAMM JPYroro nytH. Tonbko
FAKHM 00Pa3OM B MPUEMIEMbIC CPOKH MOXHO NPHBACTH BHUMAHKE K NPOEKTY HAMEKHBIX
HitsecTopon. JTiobwie npeanpusTis, 1 He TONLKO FrOPHOPYIHOTO KOMIIEKCa, 3aUMYT CBOE
MECTO B CTOML KPYMHO# 1 BLICOKOBIOKETHON NMPOrpaMMe TOALKO TONIA, KOHIA MM Oyaer
HOANOTTLIO SIceH MX IPOM3BONCTBEHHEI 1, pasymeeTcst, HHAHCOBIT MHTepec. MMeloum-
ccH p‘:":;'_'F1C_]JI Ha Teppuropni [punonspuoro u Monsproro Ypana, a rtakxke cesepa Ceepi-
JIOBCKOW ODJIACTH, B HACTON I BpeMs Bpan iu yoenar KPYITHBIC KOMMEPUYCCKHE CTPYKTYPRI
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B LEAECO0BPAIHOCTH YHaCTHs B NpaKTHYECKOH PeaTHIAIHH npoekta. M nepuon suixuna-
TEALHON NOIMUHK KOMITAHMH GYIET LTHTHCH POBHO CTONBKO, CKONBKO BPEMeHH 3afiMeT noj-
FOTORKA K MPOMBILTCHHON IKCruTyaTaumm 2-3 KpYNHBIX MECTOPOXIEHHI Xene3a, Xpoma,
MC/IH WIH MapraHua, npuiesM pacrioNoXeHHbIX B I0XKHOMN YacTH obcyknaeMoit TEpPHTOPHM.
B wrore Mul npuxoaum k BLIBOIY, 4O reonoruveckas cocTaBsIOmAs MPOTPAMMBI OCBOCHMS
Cencprioro, Mpunonsporo u Moasproro Ypana cBouTes K yoKopeHHOH passelKe MecTo-
POXACHUA MHHEPANTLHOTO CHIPLA, KOTOPOE MMEHHO Celiyac HEODXOAHMO NPOMBLILILTEHHOMY
IOxnomy u Cpenremy Ypany.

[MpakTuueckas peanusaums crpareruu YCKOPEHHOW pa3BelkH MECTOPOXAEHHI pyIHOTO
ChIPbs TPEBYET KOMILICKCHOTO nojixoaa. B cootserersnm co exemoit HIYNCHHA PYIOTIPOSB-
NEHHH NMOYTH ONHOBPEMEHHO BYLYT HYKHBI TCONOTH, TCOXHMMHKH, reOMHIUKH-TIONEBUKH, a
4YTh No3xe OYPOBUKH M reoHIHKH-KaPOTAKHUKHN,

B nacrosimiee spems B npeaenax Ypaisckoro ®esepanshoro OKpYyTa HET TAKOW CTPyKTY-
Pui, KoTopas obaasana 6ul TAKMM KAIPOBLIM MoTeHumanom. [Mpu arom OTMETHM, YTO NEPEHCHB
HEOBXOAHMMBIX CHEMATHCTOB YXKE MOC/E NEPBOTO (IPH YCAOBMM, YTO OH Oyner yeneurssinm)
arana paboT no uIy4eHHIo PyaAHBIX NpossaeHuil Gyaer pacimper. Mmeloten B sty mapk-
WeHACPDI, BIPHIBHUKH, CIIEUHATHCTHI 110 OTKPLITHIM (kapbepHbIM) ropHsiM pabotam, o o6o-
FALIEH IO MOACIHBIX HCKOMACMBIX, 110 TOPHBIM MaTHHAM, 0GOPYAOBAHWIO, B KOHIIE KOHLIOB,
No NOAIEMHON pa3paboTKe MECTOPOXICHHIT PYIHOTO chipba. M BCE 3TH crieimanmeTs: HYXHBI
BykBaibHO ceiivac,

Cocrosnue reonoropa3ses104Horo H ropHOTO MPOH3BOACTBA, 110 HIBECTHEIM NMpHYHHAM,
CeHYAC TAKOBO, MTO KAIPOBLI NOTEHIHAN FOPHO-TEONOTHYECKOH orpacsv Ypana, na u He
TOALKO Ypana, NpakTHYECKH NOAHOCTHIO Meyepnian. CyuiecTBoBasme HEKOTOPBIX Mpeanpu-
ATHIH FE0N0rOPA3BENOYHOTO NPOMUIA CAEAVET CBAILIBATH TONLKO C npogeccHOHANTLHBIMH
BOIMOKHOCTAMM JII0JIe i, Yeil Bo3pacT BAM30K K NEHCHOHHOMY HITH Xe BLIXOAHT 33 ero PaAMKH.

B 9710t cei3n nano ckasars, 4to B npenenax Yp®O cylecTsyeT TOALKO OAHO yupexie-
HHE, KOTOPOE MOXKET YCHIHTHL KAAPOBLI COCTAR OTPAC/TH 110 BCEM HAIBAHHALIM BBILLIE CTIEL W -
AMLHOCTAM — Ypansekuil rocynaperseH i roprsiit ynusepeuter (YTTY). Hmes HEThIPE Mpo-
puanbrbix hakyastera, YITY Moxer opHeHTHPOBATH BEINTYCKHHKOB K YUACTHIO B [IPOrPAMME
no uiyienmnio w ocsoermnio Ceseproro, INpunonspuoro u Monsproro ¥pana. He ncnonsso-
BaTh 3TY BO3MOXHOCTH Ob110 OB HepalmoHaNLHO, TeM GoJlee 4To BHINYCKHUKOB eBPOTICHCKOI
“acTH POCCHM B nocieHee BpeMst COBCEM HE YACTO MPHXOMNTCH BHACTH B TIOACBLIX MAPTHAX
nin 6ypoBsix GpHraax Ha «a3uaTcKoits TepPUTOPHH.

Mornonsle CIEHHANMCTBE — 3T0, KOHEYHO, 04eHb AeHcTBeHHbIH (AKTOp B YCIeUHOCTH
nposeiaeHus Macumabrsix pabot, Ho nanexo He petaoummit. Haeansisiv 6uu10 66l coueTanue
oneita w mosogoctH. M 8 Exarepunbypre npu Hanwymn wratHoro npodeccopeko-npeno-
naparenwckoro cocrasa YITY, asyx npodmasrsix uHcTHTYTOB Ypansckoro otacnenmns PAH
3TO YCOBHE Nerko seinonHumo. Benymme ysensie Mucruryra reodmankn n Mucruryra reo-
JIOTHH H FEOXHMHH 110 COBMECTHTENILCTBY NMPENOAaT B [ OPHOM YHHBEPCHTETE W YYACTBYIOT
B HAYMHO-HCCAENOBATENLCKON ACATEILHOCTH BY3a. JT0 COTPYAHMYECTBO MHOTOJIETHEE, HTO
MO3BONKET YBECPEHHO FOBOPHTHL O CylleCTBOBAHWK HeOopMansHOro coobuieccrea YyueHbIX,
KOTOpBIM HeGespainuuna cyasba reosornveckoil WKoAs ¥ ropHoit Haykn Ypana. Hayunan
NPpOAYKETHBHOCTE TAKOMD COAPYXECTHA YKL ceWyac oxkasaHa HCOPAHHADHEIMH PEIVILTATAMHM
paiaa HCenenosaumin,. B kauectre NpHMEPa MOXKHO ITPHBECTH #ﬂﬂ'ﬂHHCKHﬁ MPOCKTs, B KOTOPOM
YMACTBOBAIH YHCHBIC BCCX YTTOMAHYTHIX BLIIIC OPralH3aiimm,

Takum obpazom, Kaapossiit aeUUNT HA BCEX YPOBHAX MOT Bbl GLITH ACrKO YCTpaHeH
COIAAHUEM PHIA OTPHAOB NMOJ PYKOBOACTBOM OYCHb ONBITHLIX W MIBECTHRIX CIICUMATHCTOR
C KO/UIEKTHBOM HCMOJHHTENCH-CAHHOMBILICHHHKOB M YYEHHKOB M3 YHCAA ACNHPaNTOR,

BHITTYCKHWKOB W cTyaenTos YTTY.
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Kpome Kaiposoro noTeHunana, JaHHbii cuMOMO3 TAKXe [acT Pe3yabTaThl U B BHIC
WHTEICKTYanbHOM coBeTBeHHOCTH. PAloM MaTeHTOB 3AUIHIIEHE Pe3yILTATEl COBMECTHBIX
weenenosanuit YITY w BHUUTHUC. Hamiane COBMECTHON MHTEIUIEKTYATbHOMN cobereeH-
HOCTH, KOTOpas MCIOIL30BANACH MPH CO3AAHHH HOBOII anmnapaTtypsl KapoTaxa, noasoaser
¢ OITHMHIMOM OLEHHBATHL COTPYAHWYECTBO ydaeHbix IT. Exatepunbypr u OxTabpeckuii B
OTHOWEHHH PA3BUTHA NEPEAOBLIX TEXHOMOTHIA CETEKTHBHOIO KapoTaxa, a HaiuIHe npu
VparbckoM rocyIapcTBEHHOM rOpHOM YHHBEPCHTETC cOBCTBEHHBIX OYPOBLIX MOLIHOCTEH,
CKOHIEHTPUPOBAHHBIX B OTTBITHO-METOAHYECKOH IKCMEAULIMH, NMOIBONACT PACCHHTHIBATE HA
PEATHIALMIO TTOITHOTO MPOH3BOACTBEHHOTO LIHKIA paboT NMpH YCKOPEHHOI cTpaTerny aopas-
BEIKW MECTOPOXICHW PYIAHOTO ChIPBA.

M3 npMBEACHHOTO BLILIE MOHATHO, YTO K HACTOSAILEMY BPEMEHH co3laHa HedopManbHas
KOPTIOPALNA HCCe0BaTeN i, KOTOpas Mo WHTCIICKTYanbHbBIM BOSMOXHOCTAM cnocobHa
peLIaTh CAMBIE Pa3HOOOPasHbIE 3aavH B Cepe reoIoropaspeloyHbIX paboT. Hanmawue y atoi
KOPTIOPaLiH 04EHB HOMBLIONO KAIPOBOTO Pe3epBa MOKET NO3BOJINTE B Oinikaiiiem Oyyiiem
OCVILECTBIIATH BECHMA TPY/103aTpaTHbIe paboThl, TAKHE KaK reOXHMHYECKHE U TE0IOTHYECKHE
weenenopapus moboro macintaba. 3asepuialouInil 9Tan MPeLTOXEHHO| HAMW CTpaTerum
YCKOPEHHOH pa3Be/iki MECTOPOXKIEHWI W MojicueTa 3armacos obecrneyeH U ¢ MaTepHanbHO-
TexHonorHdeckux nozuinii. Bee aro BMecTe BIATOC MO3BOJIACT AYMATh, YTO MPH MOABICHHH
y IAHHOI KOPIOpaluK IOPUIHYECKOTrO JIMIIA e€ YCIYrH MOTYT OBITh BOCTpeOOBaHbI NMPH pea-
JIM3ALMM Fe0J0rHYCCKOi cocTassiolnel npoekTa ocsoeHus Tepputopuit Ceseproro, [pu-
noasproro u [Monsproro Ypana.

[Mpu sBeiBope TexHONOrMI ocBoeHus MecTopoxaenuit [Monspuora u [Ipunonsproro
Ypana cnenyer MMeTh B BHIY, YTO CAMBIM 3aTPATHBIM JIEMEHTOM NP CO3IAHWN MUHEPANb-
HO-ChIphEBOH Baskl ByaeT opraHu3auus NMPOMBILUTEHHOW U COUMANBHON WH(PACTPYKTYPBI
n00BIBAIOIUIMX PETHOHOB.

Mo naHHBLIM CTATHCTUKM TTPOH3BOINTEIBHOCTH TPYIA 0JJHOTO paboTalolIero Ha ropHLIX npe-
npusiTHsx B Poccin He MeHee vem B 6-10 pas Hitke 1o CpaBHeHHIO ¢ AHATOTHYHBIMY 3apYDeXKHBIMM.
s npumepa, B LIsetnn Ha pymHuke «Aitmik» (kapbep u oboraturenshas abpuka) paboraer 480
yenonek, nepepabarsisas npu aromM 47-49 MK T ropHOI Maces! B rof. [1ns cpasHeHus, koMOuHaT
«¥Ypanacbects Juist BeleMKH W nepepaborku 65-67 MITH T ropHO# Macchl B rofl (pyfoynpasieHue U
aBe oboraTuTeNbHEIX (habpuKki) conepxuT B cBoeM wTate okoso 9,0 Teic. paGoTaloumx.

JroT (hakT CBMAETENLCTBYET O TOM, YTO MPH CYLIECTBYIOIIEM B CTPaHE MoOJAXoLe K op-
FAHW3alIMH TOPHOTO NMPOU3BOACTEA, U ocobenno Ha lNoasprom w [Mpunonspuom Ypane,
HEONpaBiaHHO DONBLINE CPEICTBA W PECYPChl ONXKHBI BLITh HanpasieHsl Ha obecneyeHne
AH3HEHHBIX noTpebHocTeit paboTaommx 1 X cemeii.

OcnosrbiMit hakTOpaMu, XapaKTepU3YIOIIAMHK TAKOH TUcOananc B MPOU3BOIHTETLHOCTH
TPY/a paboTalonux Ha OTECYECTBEHHBIX W 3apyBEKHBIX TPEANPUATHAX, ABISIOTCA CAEAYIOUIHe:

L. TTpumenenne Texuukn 60JIBIION eAMHUYHON MOIIIHOCTH KaK Ha rOpHBIX paboTax, Tak
W 1pH ODOTALIEHWH, YTO PEIKO CHMKAET YMCIEHHOCTL MPOM3BOICTBEHHOTO NIEPCOHANA,

2. Pe3koe cHUKEHWE YNCICHHOCTH NEPCOHana, 3aHATOTO PH MTPON3BOICTBE PEMOHTHBIX
paboT, 3a cueT yeayr npeanpuaTHil rApaHTHITHOTO M TIOCHErapaHTHITHOTO 06CTYKHBAHN
MPUMEHAEMOM TEXHUKH,

3. llmpokoe npusneuerwme NMOKYTIHBIX YCJIYT U apSHIHBIX NMPEATIPHATHH NMPH BLITIONTHEHHH
BEMOMOTaTENbHBIX MPOLECCOB W OMEPalMi, HAMPAMYIO He CBA3AHHLIX C OCHOBHBIM TIPOM3-
BOCTBOM,

4. MakcumanbHoe MCOb30BAHNE MOTOYHBIX TEXHOMOTWii, MpeayCMaTPHBAIOUINX [10-
C.THI'KE_!IH{‘. HAWBLICILIEH NMPOWABOAHUTECNLHOCTH Tpyaa.

3. Ulpokoe ucnons3osaHne KOMIBLIOTEPHBIX TEXHONOTHI PH YIPABIECHHH MTPOH3-
BOINCTBOM H €ro TeXHONIOTHYeCKOH NMOATOTOBKE, CHHXAIOIINX IKCTIYATAUIHOHHEIC PACXOILI
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HE Mchee qem Ha 8-9%, 3a cuer aywwiei opranusaumm npon3soicTRa U Goniee HaTeXHOTrO
obocHoBaHMR NOTPEGHLIX pecypcos

6. Otamans B Tpebosannax CHUIT, lMpasin GesonacHoCTH, CAHHTAPHBIX HOPM M np.
Ykasanssic 10KyMeHTSI, AeHCTRYIOUME Ha TepPHTOPUI POCCHH, BO MHOTHX CAYHARX YBETH-
HHBAIOT PECYPCOEMKOCTh NMPOMIBOICTBA M YBEAWYMBAIOT YHCICHHOCTS nepconana, ocobeHHo
TP BEACHWH B3PLIBHBIX pabOT, PEMOHTAX, CTPOHTENLCTEE M T.1L

Ykaszauusie oTauaus CBHACTEALCTBYIOT O TOM, YTO BCE OTEYECTBEHHBIEC TOPHBIE npex-
NPHATHA NPOCKTHPYIOTCA W OPrannIyIoTCs KAK 3aMKNYThie camoobecne nBaommecs u caMona-
CTPAHBAIOIMECH MPONIBOACTBEHHBIE CHCTEMBI, CIOCOGHBIE (DYHKUMOHHPOBATH HE3ABUCHMO
OT BHEUIHHX YCIOBHH, YTO COOTBETCTBEHHO TPEGYET NOBLILEHHOTO KOIHYECTRa TPYAOBLIX M
MaTepHanbHLIX pecypcos. B otauuue ot atoro 3apybemnmie APEANPHATHA B Hanboasei cTe-
MEHH ABAFIOTCH OTKPLITLIMK NPOM3BOJACTBEHHBIMH CHCTCMAMH, HHTCIPUPOBAHHBIMK B 0611YI0
IKOHOMHYECKYIO CTPYKTYPY PETHOHA M CTPAHBI B LEIOM.

HMexons w3 atux coofipaxenuit, TeXHOIOMMK 0CBOCHUS MECTOPOAICHH I TONIKHBI OCHO-
BHIBATLCH HA CACAYIOUINX MPHHLIMNAX.

1. TipumenseMBlie TEXHONOTHHM TOPHBIX PABOT IOMKHBE OCHOBLIBATHCSH Ha NPHMEHEHWH
BLICOKOMPOUIROAUTENBHOTO 0DOpyaOBaH A BONLIIOH CAMHHYHON MOIIHOCTH, COOTBETCTRY-
I0ILEH rOPHO-TEONOTHYECKHM YCTIOBHAM pa3paboTKu.

2, JLnst BesieHnn ropabix paboT A0/KHO NPHMEHATHCA CIEHATLHOE rOpHOE, TPaHEnop-
THOE W BCNOMOTATEILHOE 0BOPYIOBAHHE B CEBEPHOM HCMONHEHWH.

3. Paunonansho, ocobeHHo B NEpHO CTPOHTENLCTBA NPEANPHATHA, NMPUMEHATL aBTO-
CaMOCBA/TB! TPY3ONONLEMHOCTHIO 20-60 T Ha ryCeHHTHOM X0y, MPEOIOAEBAIONIHE YKIOHB! 0
20, TEXHONOrHECKYIO NMOATOTOBKY K BBIMYCKY KOTOPBIX HEODXOIWMO CTHMYIHPOBATE YKE B
Onmxaimme rojae.

4. Ha navansHolt craaum ocsoenns MHUHEPANBHO-CHIPLEBON a3kl NPEANOUTHTENBHLIM
SBACTCH NPUMEHEHUE OTKPBITLIX TOPHLIX PaboT € BLIICICHHEM HA KAXIOM MECTOPOAICHNH
YHACTKOB Pa3paboTKH C MHHHMYMOM FOPHO-KanmMTANEHO# Bekpsitun. [Tpu 3ToM cama cTpare-
FHA SKCTUTYATALIMH KAXKI0TO MECTOPOXACHMS JOIKHA OCHOBBIBATLCH HA ITATHOCTH OTPAGOTKH
H PA3BCKH C BBOAOM NPEANPHATHIL HA NOJHYIO MOLLIHOCTb OYEPEISIMH.

5. LlenecooGpasno npumenenne GypoBLix CTAHKOB, IKCKABATOPOB, KOMECHBIX norpy3-
YHKOB H BCIIOMOTATCAbHON TEXHMKH C IM3CABHBIM ITPHBOIOM, @ NPH BBOJE MoJjieneit ¢ anexT-
PHYECKHM MPHUBOJIOM — NMPHMEHEHHE MOBHIBHBIX MOILIHBIX ABTOHOMHBIX HCTOYHHKOB 3/ICK-
TPOIHCPrHM, PaBoTAIOIMX HA rase, MalyTe, YI/ie WIH MECTHOM TOILTHBE,

6. Coananme yanoswix Gasuckuix cknazos BB obuiero nons3osanms, NpeanpusTHil no
npoussonctsy BB (no onwity Kysbacca), npumensiemMsix Ha MECTaX MITOTORIEHUS, 4 TAKXKE
CHSCUHATHINPORAHHBIX BIPLIBHBIX ﬂ{}l"ﬂ.HHEﬂﬂHﬁ, C LB COKPAILNCHHA YHCIICHHOCTH Nepco-
Hama, 0DCTYKHBAIOUIETO NPOU3IBOACTBO BIPLIBHLIX paboT.

7. YUuTHIBAS 3HAMMTEALHLIC 3ATPATHI HA BHITIOAHEHHE BCCX BUAOB PEMOHTHBIX pabor,
HeobxoaUMa oprain3atms CHEUHATHIMPOBAHHON PEMOHTHOR BA3LI M CEPBHCHOTO OBCTYXH-
BAHHA TCXHHEM C mnmﬁ IaMeHOH W PEMOHTOM, OCHOBAHHON Ha BHCAPCHHM CHCTEM B YYETA
HapaboTKH Ha oTka3 obopyAOBAHWS M ero vacTeil.

8. IMpwn oborawenny creayeT BELEAATS CTALHIO NPEABAPHTENLHON NOArOTOBKH NoJe3-
HOM HCKONMAEMOTD K DE'DFEII.IIEHHI). HCMOJIL3IYH MPHU 3TOM KOMIIJICKC METOA0B, B T.4. Npeasa-
PHTEALHON CENapaliy B TAXKEILIX Cpeaax, PCHTICHOPAUTHOMETPHYECKON Cenapaitum | np, ¢
UENBIO BLUIEACHHA NMYCTHIX NOPOA M HEKOHAHIUHOHHOIO ChPbs U3 H0BLITOR PYIHOR Macchl,
TEM CAMBIM NOBKIIAA KAYECTBO HCXOAHON PYILI M CHHXAN oOBeM nepepaboTky Ha craaun
H3BACHCHUA NONCIHLIX KOMMOHCHTOB.

9. Mopoas! BCKPsIM # OTX0AL NPpEABAPHTENLHOTO oborauieHUA Noexar nepepaborke
HA EOCHB UIA CTPOMTEALCTEA AOPOT, MPOHIBOACTBECHHBIX W XKWILIX JAAHWH M COOPYXKEHMIA,
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a4 TAKOKE U OTTIPABKHM €10 B HedhTeHOoCH bie MPOBHHLIMH JUIST OCBOCHHA HedTera’oBsiX MECTO-
poxeH#it 1 s obecnieyeHHA CTPOHTENLCTRA cobCTBEHHO KeJIe3HONOPOXKHON MarncTpanm,
coennnsnomeit Yparn ¢ Kpaitnum CenepoM, T.e. 0TpaboTKa Beex MECTOPOXIEHMI TOKHA
MaKCHMATBHO 06ecreynBaTh KOMTUIEKCHOE MCMOIb3OBAHHE HEAP.
Taxum 06pasom, OCHOBHOM CTPATErHEH COMANMS M IKCTUTYATALUNH MHHEPATBHO-ChIPLE-
poit 6a3si Monsproro 1 TpUnongpHOro Ypana sBiseTcs KOMIUIEKCHOCTb OCBOSHHUS HEp TIPH
OIHOBPEMEHHOM HANAKHBAHWH OTKPLITOH HH(MPACTPYKTYPHI SKCIUYATHPYIOUIHX MPEATPH-
aTHit. Peamuaatus 3THX NOJOXEHWH MTO3BOTHT, BO-TICPBLIX, COKPATHTD NMEPEBO3IKH MONEIHOTO
wekomaemoro na Cpeanmil Ypan, 3a cHeT MOBLIILEHHS ero KauecTsa. Bo-BTopbix, KOMILIEKe-
HOE MCTIONL30BAHME MOPOIL BCKPHILIK M OTXON0B NMPEABAPHUTETLHON PYAOTIOATOTOBKH MO3BOHT
HAOBOPOT IHAYUTETBLHO YBEINYHTE OGBEMBI TIEPEBO3OK, 0BECNEYHBAIOIINX CTPOUTENLHBIMH
matepuataMu passutre paiionos Kpaiinero Cesepa. B-Tperbux, o0beMbl rpy30nepeBo3oK
BO3PACTYT 3@ CUCT BBEACHWS PEKHMA OTKPHITOH HHPPACTPYKTYPHI TOPHEIX MPEANPHATHH M
TeppHTOpHi, B HAMDOIEILICH CTEeneHW NOTPeBIMIOUINX YENYTH BENIOMOTATEILHBIX TPON3BOICTB,
pasmentenHsix B Cpeaneii noioce Ypana.
Baxtbim npunumnom ocsoedus [punonsproro u [ToaspHoro Ypana ABAsgeTCS NPHHIAT
KOMILTEKCHOPO OCBOEHHSA TCPPHTOPMHIL.
[To mepe passuTist paboT 10 CTPOUTENBCTBY KEJE3HOH IOPOTH, TPAHCTOPTHBIH 10CTYN K
onpeneNeHHBIM TEPPHTOPUSIM ByIeT NPoreXoanTs noatanHo. [Tosromy nipeuiaraeTcs ocBam-
BAThH MECTOPOXJICHHS HE 10 OTPACICBOMY NMPHHLIKIY, a M0 WX MECTOHAXOXIEHHIO Ha TEPPUTO-
PUM ONPEACIEHHOTO AMWHHCTPaTHBRHOTO oOpasosanusa. MecTopoxaeHua Meau, Xxpoma, yris,
AHenela, MapradHua M T.an., JOKATHIOBAHHLIC Ha DJ],H'DFI TEPPHTOPHH, NMPpELnaraeTcd OCBanBaTL
OIHOBPEMEHHO OIHOM ynpasasioei kKoMnaHuei. To NO3BONUT:
*  CKOHUEHTPHPOBATHL BCE BH/IBI PECYPCOB;
*  BHICTPOWTH PALIMOHANLHYIO TAKTHKY W rpadyMK OCBOCHMWS HEIpP PErHOHA M WX Oaflb-
HEHLIETO M3YIEHNA,

*  3ArpyadTh VKe MOCTPOEHHBIH YHACTOK Xele3Hol IOpoTH;

* B KOMTUIEKCE peliath npobaeMel pa3suTHs PErMOHATBHON NPOMBIIUIEHHOH M COLIH-
ANLHOW WH(PPACTPYKTYPLI.

B atom cnyyae no Mepe pasBuTHA M MO3ITATTHOTO pocTa A0OBIMH B PETHOHE MOABMTCH CETh
NPeAnpUATHA, MOATOTORICHHLIX K fa/lbHEeHIIIeMY WHBECTHPOBAHHWIO PAIBUTHA MPOUIBOJICTBA.
[Tpu aToM kKOHKpeTHOE MpeANPUATHE MOXKET GBITH MPOIAHO 3AMWHTEPECOBAHHOMY MPOM3BO-
AUTENIO ChiPbH WK OCTATRCA B COBCTBEHHOCTH PErHOHABHON YITPaBAAIOUICH KOMITAHHWH.

Curyanus Ha 1aWHLIE MOMEHT TAKOBA:

. Orcyrersyer moHMManue rpaHuil (TUIOIANHBIX, reorpadyHIecKUX, reONOTHYECKHX, TITy-
BuHHbIX M T.1.) ocBoenus Tepputopun [Monsproro u Mpunoasprore Ypana.

2. Her noanoro vrdopMalMoHHO-aHATHTHIECKOTO oBecTieueH1A Ha OAHHYIO TEPPHTOPHIO.

3. He onpeneneHa konuenums no KOMITIEKCHOMY COUHATLHOMY OCBOSHMIO M PAa3BHTHIO
TEPPHTOPHH.

4. OrcyreTayeT NepBHYHBIR AYINT HBIHELTHETO NOTeHIMaNa (Kapbl, 0B0pyIOBaHHE H TeX-
HHK{, TEXHOJIOTHHM H T.T1.) TOPHBIX, TE0NOropasBeoqHEIX NPEANPHUATHIL  OpraHu3atuii.

Mpepnoxennn

I. Koopaunatopom npoexra gomkHa Gwits rocynapcTeennan cTpykTypa Poccuu (Mu-
HucTepeTeo, ArentcTeo, [lenaprament).

2.C uensio yCKOPEHHOrO OCBOEHUA TEPPHUTOPHH M OLIEHKH 3HAYHMMOCTH M BAXHOCTH
FOCYAAPCTREHHOrO No/xoaa wacrosuleit MegepanbHol MporpaMMBe! «Ypaj MPOMBILLIEHHEIH
— Ypai Tonaprsiits 0TKA3aThCA OT BBIAYH IHLEH3HIT Ha 0GHEKTH Heaporoas3osanus. Ie-
PEWTH Ha TeHIEpHYIO cxeMy uepes dyHkiun KoopannaTopa npoekTa.
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OINAJI-KPUCTOBAJTUTOBBIE ITOPOJIBI TIOMEHCKOI
OBJIACTH KAK INEPCITEKTUBHBIN PECYPC
MHOT'OILIEJTEBOI'O HAZHAYEHUS

IM1.B.Cmupros (OAD «CuGHALLs)

B 50-60 rr. XX sexa ¢ HauanoM NPOBEACHHS METKOMACIITAGHOTO IIOLIATHONO FeOn0-
FHYECKOTO KapTHPOBAHHA OTMEYANOCH MPHTIOBEPXHOCTHOE JATETAHME H BLIXOIL! HA THEBHYIO
MOBEPXHOCTL KPEMHHCTHIX MOPO/L (AMATOMMTBI, ONOKH, TPENEJibl) BEPXHETO MEAa M naneoreHa
Ha cesepe TiomMeHCKOH 061ACTH, HX IHAYHTENLHBIC 3ATACH M BOIMOKHOCTH MCTIONBLIOBAHMS
B cTpouTeabeTse. Onnako a0 Havana 80-X roloB Kak roie3Hbie HCKOTAEMbIE OHM HIVIATHCE
anusoaudeckn. Hauunan ¢ 1981 r., Tiomenckue reosnorn JILA. Munsiino, A.T1. Acranos,
HO.H. Hukurun, 5.3, Daiibycosuy u ap., mon pykosoactsom M. U. Hecrepona (cr.) 1 I1.T1.
leviepanosa suABUAM U HIYTHAK HoBYIo Cesepo-TioMEHCKYIO CYBNPOBHHLIMIO Onan-KpHc-
robanuroseix nopon (OKIT), koTopsie MOTYT HCNONIL3IOBATLCH B KAYECTBE MEPCNEeKTHRHOMO
pecypca MHOTOLEIEBOTO HAIHAMCHHA,

Hecmotps Ha orpomusiii pecypenniii notenuman OKIT, B peruone octaerest HepeweH-
HOW npobieMa KX JanbHEeHIEero reoJOrH4ecKoro HayMeHHs H OCBOCHHS. [MpakTuueckan
IHAYMMOCTS pelueHus npobuieMsl ces3aHa ¢ pacuimnperinem chepst uenoassosanus OKIT — ot
CTPOMTEILHBLIX MATEPHANOB, NPOH3IBOACTBO KOTOPLIX CBA3AHO C MUHHMANLHOI nepepaboTkoil
HCXOIHOTD CBIPLS, 10 MOAYHEHHA BLRICOKOTEXHOTOMMYHKIX CBECPXYHCTHIX KPEMHCBLIX KOHLUIEH-
TPaToB. YCTOMNBOC PAIBHUTHE AIEKTPOTEXHHYECKOH W MHKPOTEKTPOHHOMN MPOMBIILICHHOC-
TH NMOJHOCTBIO 3ABHCHT OT NPON3BOJICTBA KaGeNbHOTO CTEKIOBONIOKHA M YHCTOrO KPeMHMS,
SIBASIOIIMXCH OCHOBOR M0G0 2NEKTPOHHON CHCTEMBI, H MOIYYEHHE KOTOPLIX BO3MOXHO B
CNeuHansHO COMAHHBLIX YCNOBHMAX HI IHATOMHTOR, Taxxe HEGﬁKﬂ.&HMO OTMETHTE, YTO BCC
CYUHICCTBYIOUHE HHTEIPAThHLIE CXEMB! BLIYHCICHHHA CTpOHTCH CLIC HAa OHOM BO3IMOXKHOM
MPOAYKTE nepepaboTKH onan-KpucToBATHTOBKIX MOPOI — NOAYIIPOBOIHHKAX.

AkTyaneHocTs npobnemstl s 3anagnoit Cubupu onpeaenserca:

I. MHOrOLENeBBIM XaPAKTEPOM HCTOABIOBAHHA ONA-KPUCTOBANHTOBOIO CHIPLS.

2. TMorpebroctsio 3ananHo-CubHpCKOro NPOMBIILIEHHOTO KOMILIEKCA B CHIPbE /LIS
MPOM3BOACTEA GONLUIOH HOMEHKIATYPHI NMPOTPECCHBHLIX CTPOMTENLHBIX, TEMLIOHIONALIN-
OHHBIX M JIDYTHX MATEPHANIOB,

3. Hanwumem kpynHoit pecypcHoit 6a3sl # BOIMOXHOCTBK) HAPALIMBATE JANACK B TeYe-
HHE JUTHTEARHOTO CPOKA.

4. locrynuoctsio paspaborku sanexeit OKIT kapsepHbiM crnocoGom.

OKI1 — mupoko pacnpocrpaHeHHbIc OCAI0MHbIE 0OPa3OBAHMA, NPEACTARIEHHBIE ANa-
TOMHTAMM, TPETIEAOM, OMOKOR W T./1., OCHOBY KOTOPLIX COCTABASET ABYOKHCH KPEMHEIEMA,
He CBA3AHHAN B CHAMKATHRIX MuHepanax. Mo netporpadmyeckumM NPH3IHAKAM OHH YETKO
NOAPAMACARNIOTCA HA ABE TPYNIBl — CAOKCHHBIC MPCHMYIECTBEHHO KPEMHEBLIMH PAKOBMK -
HAMM OPraHU3IMOB, UX OGJOMKAMH, CKEACTHLIMM OCTATKAMM (IHATOMMTHI, CMOHTONWTH,
PALHONAPHTB, CHANKOGIATC/UTHTHI) W MPEACTABICHHBIC MEAKOIEPHHCTHIM W rA00YARPHBIM
KpeMHe3eMoM (onoku, Tpenesst). B 3aBHCHMOCTH OT COACPRAHHA TAWHKCTOIO MaTepHaIa
NOPOAA HAILIBACTCH TAMHUCTLIM IHATOMHWTOM, WK IHATOMOBOR rIHHON M T.4.
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Mo xummueckomy cocrasy OKIT npeacrarnsior coboi TPEXKOMITOHEHTHYIO, HHOTIA Yie-
THIPEXKOMTIOHEHTHYIO CHCTEMY C BBICOKHM CONCPXKAHNCM cpoboaHoro KpemHesema. B runuy-
ybix, Hanbonee pacnpoctpaHeHusix OKIT conepxutca 60-80% pacTBOPUMOr0O KpemHe3ema,
5% sxenesa, 10-40% rauunctoro u no 10% necvano-aneBpUTOBOrO MaTepuana.

OcHOBHBIM MOPOACOGPAIYIONIMM MUHEPAIIOM SIBAAETCH AMOP(HEIH W TOHKOKPHC-
rananyecknit kpeMHesdeM. MuHepaisl TTHHHCTOH COCTABMAUIEH paccMaTpHBaeMBbIX
MOpoa — MOHTMOPHJLTOHHT, GeiiteuT, rHApoOCHioaa W KaoauHKT. B cocTase neanToBoii
YACTH OTIOK M TPETIEJI0B HEPEIKO B 3HavuTeNvHoM KonuvecTse (10 20-30%) npucyTeTByioT
HEOJHTHl H3 TPYIIL renaHoInTa-KITHHOTNITHAOANTA, B COCTase MEBpHT—HCEMMHTGBDﬁ
qacTH — FAayKOHMT.

[eonornyecKue HecleloBaHms MO3BOJIUAN BEACANTE eanHylo 3ananHo-Cubupckyio
NMPOBHHIIMIO KPEMHHCTHIX MOPOo, B cocTas KoTopoi BxomiT Cesepo-TiomeHckan cyOrnpoBiH-
wust OKTIT (IHAO, XMAO-1Orpa, IOr TiomeHckoit o6nacTH) U HENOCpeacTBEHHO NPOIO-
#alolasn ee Ha or 3aypanrsckas cybnposunums (Ceepiiosckas, Kypranckasn, Yensbunckas
obsacti) [5]. B rpanuiiax npoBMHILHK OBLIH OLIEHEHBI IPOTHO3HbBIE PECYPCHI, OTKPBITO Bonee
JECHTH MECTOPROXIICH Ml KPEMHHCTOTD ChIpbA, HAMEYEHB! YYACTKH LA NPOBEICHHA reonoro-
pasBeiovHbIX paboT.

Tonkko B cAaHTOH-KaMMNaHe H 301EHE MHHEPATEH HYECKHIT NMOTCHIIHAT IHATOMHUTOB H
onok cocrapnaer oxoao 500 tpan MY, 3 koropsix 100 Mapa M? BRIXOAAT Ha NOBEPXHOCTH B
soHe YpeHuroiickoil AMATOMOBON «MoAKoBs». B BocTounoM kpwine atoil crpykrype QKT
JAMEIIAIOTCH TIMHHUCTO-NECYaHBIMH OTIOXKEHHUAMH B paiioHe cyOMEPHIHOHANBHOTO OTPE3Ka
p. Tas, Ha cesepHom u3rnbe OHM BLIKJIMHMBAIOTCH MO mwnpoTte Tasosckoil ryOwul. 3anamHoe
Kpblio ¢ nosyoctposa Aman, yepes HikHee Tedyenne p. [lonyit HaxoanuT Npoio/mKeHHe Kak
Arupuin-KaMelIOBCK WA IMATOMOBBIH 1OSIC, pacTpOCTPaHAsSCh ITHPOKOIH MOMOCo 1Mo BeeMy
3aypansio — qepes Myxm, Benospek, Arnpuun, Up6ur, Kamsiunos va 3anan Kypranckoit
obnacti no Kasaxcraua [6] (puc. 1).

[1aBHyIO ponb B TOKATH3AIWH 341eXei 1THATOMHTOB 1 OTNOK BEPXHErD Mela—naneore-
Ha UTPAIOT NPHMOBEPXHOCTHBIE BTOPHYHbLIE AHCAOKAIMH, 00YCIOBNEHHBIE CKIAIYATOCTHIO
HarHCeTaHMs 3] 1 HHOKHUMPYEMBble B COBPEMEHHOM pelihede Mapaiuie/ibHO-TPAA0BbIM THITOM
peasedpa. [Mpumepro 80% Bbix040B 3THX MOPOA MPUYPOYEHO K YHACTKAM Pa3sBUTHSA 3Toil
CKIAA4aToOCTH,

Ha nesoGepexne O6m B rparnuax XMAO-Orps! BEUIEAEHO 4 NEPCTIEKTUBHEIX TUIOHIANN
¢ 0BIMMI IPOTHO3HEIMK pecypcamu 87453 man M? (prc. 2).

Heproropckas niomans npuypoveHa K Bo3ssieHHocTH YepHble ropsl ¥ 3aHUMaeT
Mexuypeube pek Boryaka, Ces. Cochea, Kemnax u Cuinib. lonunoit Boryixu naomans
PA3LNACTCH HA 1BA y4acTKa — 10xHbli (YepHoropekwit) w cesepHblit (Yerpemcekuit). 3neck
MPOTHO3HBIE PECYPCHI ONANUTOB cocTaBnawoT 77860 man M°, BUIMMBbIE MOILIHOCTH MOJE3HOI
Tonun ot | mo 20 M.

[puypansekas miomans MPOCTUPAETCH B MEPHINOHAIBHOM HAMNpaBieHHUHW Y3KOH npe-
PEIBUCTOR nonocoit o1 p. Jlanuu 1o sepxosbes p. Jlers (npurok Ces. Cocbsbt). 3aech Kap-
THPYIOTCH MHOTOYMCIEHHBIC BLIXOAB KAK BEPXHEMENOBLIX, TAK W NMANCOTeHOBBIX ONATHTOR.
Pecypcur ouerenst B 61 man Y. HauGonee NEPCNEKTHBHLIM NPEACTABNAETCS CaMbli CEBEPHBI
(Hsrkwunckuii) yuacrok, w3 anatomosoro ChIPbst KOTOPOTO MofyqeHbl obpasibl KUpNHYa u
TEPMOIHTA,

honuusopekas nuowans 3anuMaert HebonbLyio TeppuTOpHIo B Manyuune p. Ces.
Cockea npotus yerus p. Jismuu [4], Cpenn onanntoseix pasHocTeii mpeobaanaioT onoku,
;‘;::31;:;:::;{?:::?:3EET::i:::cmra?T 40 M. MUx husuko-xumuueckne croifcTsa (BhicoKOe

: AMOPhHOH KPEMHEKHCOTRI, Mabiit 06GBeMHBIH Bec, TEPMOCTOIH -
KOCThL, HH3KaA IETNIONMPOBOIHOCTD, MOPHCTOCTHL) OTIPEAEASAIT BEChEMA m"pgxuﬁ CNEKTp
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Puc. 1. Janadwo-Cuiupcxas nposunuus OKI (no H.H. Hecmepoay, I1.11. lenepasoay, 1989). Veioanme
odoinawenun: | — Ypensoickan duamosnosas snodxosas; 2 — Acupiii- KaMsiuciosck s duamomossil nosc:
3 — avixodu wa nosepxrocms OKIT; 4 — 2iybunnoe iaresanue Kpesnucmux nopod

HANPABACHHH HCNOABIOBAHNA (OT CTPOMTEABHBIX M TETION IOAAMOHHBIX MATEPHAIOR
10 NPOHIBOACTBA KWIAKOFO cTekaa). YuacTok yaobeH 418 OCBOCHMS, TAK KAK HEIAIEKO
Haxoaunres cynoxoanan peka Ces.Cocsna. [pornosusie pecypen onaauros JTioaunsop-
ckoil naowaaun coctapasior 107 man v’

ManocochBHHCKAA MJIOWALL NMPOTATHBACTCH nosocoi a0 200 kv ot noc. Coserekmit 10
p. Ces. Cocbba. OKOHTYPHBAHNE IIOWALH IPOMIBEACHO 110 reoMOPHOIOTHYSCKHM NPHIHA-
KaM — MapaLIeIbHO-TPALOBOMY peibedly U CBAIAHHBIM C HHM DOILIINM YHCAOM MIBECTHBIX
BLIXOAOB ONANOBLIX Nopod. Ha lore miotain HaxoaHTCs paIBeIaHHOe MECTOPOXIEHHE THATO-
MHTOB — AKpsiiiesckoe. B uenom Bes mioiuais, NporHoIHbIC pECypChl KOTOPO# COCTARISIOT
0425 man M', npeacTaniseTcs Hanbonee NepernekTHBHEIM ODBLEKTOM KaK M0 reoNorMYecKnmM
AAHHBIM, TAK M GAar0Japd XOpowo passuToil a1eck TpaHcnopTHoi ceti. B nepsyio ouepeas
HTO OTHOCHTCH K KOKHON MACcTH MJTOLLATH.

Ha npasoGepexse p.O0b (pre.2) 3a1exm AMaToMHTOB NPpUypoteHsl K KassiMckoit mio-
waan. 3aeck B HenocpeacTeeHHOI GansocTn ot r.benospekuil passeaano 8 MecTopoaacHMWi
¢ cyMMapHBiMi 3anacamm 282 sman v’

BoNBUICATILIMCKAS MIOUELL PACTIONOXCHA HA NPaBoM CKA0HE 100K p. bon. Atasiv B
37 kM K cepepo-BocToKyY oT noc. Oxmbpeckoe. Pecypest F1oi miomaam weseankn — 0.2 swas v,
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Mnowanw NpMNOBe pXHOCTHOMD 3aneradna O

Mnowanw, pexoMesayeMee SNA NOWCKDBO0-0UeH ouHE X pabor
— W eneaHsie JOPOTW ARACTRYOWME
—e—— Hene3Hsie A0POrH NPOEKTHPYEMbIE
—— Hegrenposog
=~ lasonposog

Puc. 2, Cxema nepcnexmuennix wa OKIT naowadeis XMAO—Ozpw

HO OHA HAXOMMTCA B paifoHe WHTEHCUBHOTO OCBOCHHMA HE(PTEra30BbIX MECTOPOXIEHHH C
XOpOLIO pa3BUTON MH(PPACTPYKTYPOIi, YTO 3HAYMTEABHO YBEJIHMYMBAET ¢¢ IKOHOMHYECKYIO
MPHBACKATENBHOCTb.

Tabtauya |
Ilpornosuse pecypest OKIT Xanrsi-Masncniickoro asronomioro okpyra- KOrpst
(Tenepanoe ILT1. w ap., 1987)
No llll IepenexkTsibie pailons: w niomam [pornosusie pecypesi, win m'

l |r —_— Heprnoropekas 77860
4 Mpuypansckasn 61
et Thoammopexkas 107 _
ey || _ ManococeBuhckas ' 9425
i 5 ~ Obk-Kaskimekas - ) 282
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s TioMeHcKoro cTpoHTeasHOro yana Gamxaniue# cupsesoi Gazoin OKI seasor-
CAl paspabarTeiBaeMbie MECTOPOXICHUS 3aypatbekoil cybnposurumn — Kamsiunosckoe,
Hpburckoe, Kypbunckoe u Kpacuorsapaeiicko-Kniauesckoe B Crepuosckoit obnacrm,
Wanpunckoe — B Kypranckoit, Motaumusckoe — Yennburckoi. B npeaenax cobcraenno
TiomeHckoit 061acTH HanBoEe NOATOTORIEHHBIM K IKCIVIYATALIMH SRIACTCA AKPBILLCBCKOE
MECTOpoXIeHHE, pacnionokeHHoe B XMAO-1Orpe s6am3n xenesnoil aoporn Msaens-O6s.

HeGoabas naoTHOCTs, BHICOKas MOPHCTOCTS, HHIKaS TeIIONPOBOIHOCTL, XHMHYECKAs
HHEPTHOCTE, KHCAOTOCTORKOCTD, BLICOKaA orHeynoprocts (1400- 1600 *C), ssykonoriote-
HHE, CBAIYIOWAN CNOCODHOCTH, MHKPOTIOPHCTOCTL, GOALILAS TBEPAOCTH CAATAIOLINX nopoay
HACTHUL, crabas TEPMMYECKAN M ATEKTPHYCCKAN POBOAHMOCT b, BHICOKOE COACPARAHME AKTHE-
HOTO KpeMHEIeMa ONPEACAIT BOIMOKHOCTH WHPOKOTO HCHOABIOBAHHA NOPO B KAYECTBE
ChIPbA MHOIOLEAEBOTO HA3HAUEHNA (pHc.3). TexHONOMHYECKHE HCTILITAHNA, NPOBOIMBLINCCS
B Mockee, Tiomenn, Kyiibuimese, Tanmmne, Epesane, Yxte u ap. ropoaax osiswero CCCP,
NOKAIAIH BHICOKYIO NPAKTHYECKYIO 3HAMHMOCTE TIOMCHCKHMX ONAANTOR L1 PALTHYHBIX OT-
PAac/cH NMPOMBILICHHOCTH,

OnaauTel MOTYT HCNONLIOBATLCA UTH TIPOMIBOACTSA LIEMEHTA., NopTAaHALCMEHTa, Ke-
PaM3INTa, TEPMOINTA, KHPIHYA, ICHOBCTIYMEHHBIX MIAEINA, TEIUIOMIONALIMOHHBIX MATEPH-
4108, PATHOIO BHIA BAKYUIAX IUTACTMACC, KayuyKa, PEIMHBI, KPACOK, JAKOB, XHMHYCCKHX
PCAKTHBOB, JTHHOJNEYMA, MOIOLLIHX CPEACTH, KOCMETHHECKHX NpoavKTos. B Meamumnue — s
(PHALTPALNM HHCYIMHA, HAKOTIUTENS W HOCHTENS IEKAPCTE, AHTHCENTHKA, HMMYHOTIOBBILIAI-
IMX npenapatos. B nuinesoil npoMBILLIEHHOCTH — V1A OMHCTKH, (DUILTPALIMK K OCBETACHHS

Puc. 3. Cipepts npumenenus onar-spucmobatumossix nopod
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[1Ba, BIHA, CHPOMOB, caxapa, PACTHTENBHOIO Mac/ia. B cenbeKOM X03fiCTRe, pACTEHHEBO/IC-

THE, AHBOTHOBQICTEE.
Mo nawemy MHeHHIO, Hanbonee BAXHBIMH HanpasleHHAMH UCTOIBI0OBAHMS OKII 8

COBPEMEHHOI ITPOMBIILTEHHOCTH H NEPCNEKTHRE SIBJISIIOTCS:
1. [Tpon3BoOACTBO XHIKOTO CTEKIA M BCCTO Habopa TEpMOBCTIYYCHHBIX MaTEPHATIOB Ha

£ro OCHOBE.

2. Hedprerazonas NpoMbIULIEHHOCTD.

3. TToaysyeHne BLICOKOUHCTBIX KPEMHHEBBIX KOHUCHTPATOB.

Criocof MOMyUeHHS XUIKOrO CTCKAAa U3 ONaji-KPHCTOBANHTOBBIX MOPOJ M3BECTEH
nanno. OH 3aK0YaeTca B rHAPOTEPMANbHOH 0bpaboTKe Chipbsi pacTBOpPaMH Ienove,
B MPOLECCE KOTOPOH PACTBOPHMBIN KPEMHE3EM 3THX MOPOI Cpasy 0bpasyeT KOHEYHbIH
NpoayKT — kuakoe ctekno. Moayuaemoe KHUAKOE CTEKIO 3ArpA3HEHO TPUMECHMH, H3-
BICKAEMBIMH 1LEIOYBI0 BMECTE C KPEMHE3EMOM, KOTOPhIE B pste obnacTeil npUMEHEHHA
cTek1a SIBNSIOTCH HEeXENATEIhHLIMH HIH ajKe HeIoMyCTHMBIMH. K yncny Takux npumeceH
OTHOCAT OBBIMHO T'YMATBI HATPUSA, NPUAAIOIIHE XHIAKOMY CTEKJIY TEMHO-0YPYIO OKpacky, a
TAKKE COCTMHEH M Xesie3a, ATIOMUHIS H 1LIEI0YHO3EMENbHBIX METAJIOB, BLI3BIBAIOUINX €10
npexaespeMerHoe sarycresanme. OHAKo B HEKOTOPBIX CIYHAAX HAUTMYHE MpUMeceii npu-
1aeT pacniasy nojieinsie coicTsa. Hanpumep, KOMIO3MIIMKM HA OCHOBE XKMIKOTO CTEKA,
COMEPKAIIEr0 TYMaThl HATPWS, HMCIOT ONpele/ieHHYIO 3AlePXKKY B HAYANE BCIEHHBAHWA,
4 camMo BCTIEHWBAHME NMPOTEKAET C 3aMETHO MeHblei ckopocTsio. Jdanusiii athekT yeu-

JIMBACTCS O MEPE YBEJIHYEHHS COePKaHM IYMATOB HATPHUA B XUAKOM cTekie. Ecin npu
MCTIONB3OBAHHHK CTAHAAPTHOW KOMMO3WLUMHY BCIIEHUBAHHWE HAYHHACTCH NPH TeMneparype
20-25 *C u npakTH4YeCcKM cpady 3akaHuusaercs B Tedenne 7-10 cexyHu, TO B NPHCYTCTBHH
ryMaTOB HATPHA Ha 2Ty onepaunio yxouuT ot 30 go 60 cexyHa B 3aBUCHMOCTH OT MX COep-
KAHHA B XHUIKOM CTEKJIE. Ha ocHOBAHMM ITOTO MOXHO CYHHMTATE, MTO OHHM H3 Haubonee
ONTHMANBHBIX HEIHDH.BJ]EHHFI HCMONL3I0OBAHHA KHIKOIo CTEKNa, MoJAy4YeHHOTO H3 TIOMEH-
CKHMX OTIAJINTOR, SABISETCH NMPOWIBOJACTREO BCTIYYEHHBIX H KOMIO3WIIHOHHLIX MATEPHANIOB,
TAKHX KaK:

= cTeHoBoii GeclieMeHTHBIN MaTepuan — noaunop (maotHocts 0,3-0,9 r/em?) ¢ BeICO-

KHMH TEMIOU3ONAIMOHHBIMH CBOHCTBAMM JUTS CTPOMTENLCTBA KWILIX H TTPOMBIL -
JIEHHBIX MATOITAKHLIX 3AAHWH M coOOpYXKEHHMIT (CTeHa W3 nosunopa TomuuHoi 12
CM COXPAHAECT KOMHATHYIO TeMnepatypy npu BHewHeH —70 "C 1 TerIoBsIMH HOCH-
TeAAMH OOBINHON TEMTICPATYPHI);

*  CTEHOBON BIIOKOBKIN MaTepHan, rie B KAYeCTBE HANOJHHTENEH MOTYT HCITO/IL30BAThL-

CHl ONTHIIKH, M3BECTH, acBecT, INaK TeIUTOBLIX JEKTPOCTAHIIHH U METALTYPTHYECKHX
3aBOJIOB;

*  KEPaM3WT ¢ npovHOCThIo g0 2500 kr/cm?;

* TerJIoM3onAums Tpyd Nno TeXHONOTHH «TpyDa B TpyDe» BCTyUMBaHHEM MMIPOKPEM-

He3eMa.

Hapsuy ¢ atim paspaborana n ocsoeHa METOIIMKA OYMETKH XHIKOTO CTEKIIA OT TYMAaTOB
HATPHA TIPOITYCKAHHEM €10 Yepe3 KOJOHKY ¢ AKTHBUPOBAHHBIM YTAeM. DT0 MO3BOIKT NoAy4YaTh
cro & coorsercreun ¢ FOCT 13078-67.

Ocoboe 3nayenme UMeeT NCNOMLIOBAHKE OTIANTUTOB B HedrerazonobbIBalOIIEM IETIC. B
3anCu6HUTHHU u 3anCu6bypHUTTH 6s11H HecaenoBaHsl BOIMOKXHOCTH HCTOMB30BAHNA
HOBOYPEHTOUCKHUX IUATOMUTOR JUTH MPUIoTORIEHWA obNerYeH HbIX TAMNOHAXKHLIX PACTBOPOR B
ryboxkom Hedrepassenourom Gypenni. Tpumenenie NOAOGHBIX PACTROPOB — NPUOPHTETHOE
HATIPABASHHE B pelleHH NpobieMBl NMOBLIIEHHS KayecTBa KpernieHus ckpaxuH, [TonyyeH-
HBIH LIEMEHTO-AMATOMHTOBBII PACTBOP CEMMEHTALIMOHHO ycroitumus ¥ B Tpybax pacciansaeT-
Cit HeanauuTebHo. LleMenTHo-1HaToOMOBbIE TOPOINKH BEIIEPKUBAIOT JUTHTENBHOE XPaHEHHE
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nouTH 6e3 KoMKoBaHUA. TIPUMEHEHNE MECTHBIX THATOMHTOB TAKKE CHHINT TpaHcniopTHble
Pacxo/ibl Ha BBO3 TAMIIOHAXHBIX PACTBOPOB.

OKIT akTHBHO NPHMEHAIOTCH 15 NPOMIBOACTBA COPGEHTOB JLIA OTHCTKH Hed THHBIX 1
Ap. 3arps3tenui 6e3 nepeMeileHHit 3arpAIHEHHBIX TOYB 1 np. nosepxHocteit, Hecnenosanma
BHHHreonHepyn nokasanm BoaMoXHOCTS HCONBLIOBAHMS AHATOMNUTOR B KavyecTse Miib-
TpaTa M KAaTATH3aTOPOB, 4 B IPaHYTHPOBAHHOM BHIC — KaK ancopbeHTsl B NpoLecce OCYUIKH
FA308B M KHIKOCTHBIX CPel, @ NMOCAC XHMHYECKON AKTHBALINKH — [UIA CCPOOMMCTKH [a30B W
KHIKHX yTACBOA0poaoB. OcoBeHHO 15 3TOTO XOPOLIO MOAXOAAT ONOKH MaiocochBHHCKOro
W Bruiprumckoro ywactkos.

Bonsuioe swaveHne umeeT BOIMOXHOCTL MOAYEHHAS NPONMAHTOB LA WCIONL3OBAHMS
B TEXHONOTHAX TAPOPAIPLIBA MAACTOBBIX CHCTEM. TEXHONOIHA HIFOTORICHUA TPONTMAHTOS
omanuacTcs Gonee HIUIKOM TemnepaTypoit (10 20-25 *C smecto 1300-1500 *C), 0IHOPOAHOCTHIO
cocTasa (KBapLL), 8 TAKKE BOIMOKHOCTBIO MHOTOKPATHOTO HCHOMB30BAHMS LIETOMH.

B cesian ¢ obwasaennoit opuenTaumeii ua Pa3BHTHE BLICOKHMX TexHoaoruit B Poccum,
CTPATETMUECKHM MOXET CTaTh MPOEKT MOMYUCHHUA BBICOKOYHCTBIX KPEMHHEBBIX KOHIEHTDA-
TOB, ABAAIOUIMXCA OCHOBOH BCeit hi-tech npomeiuienHocTi. IMpu 3ToM KpynHeHwas B Mupe
KPEMHHCTas NPOBHHLINA pacniofioxeHa B npeaenax 3anaanoi Cubupw.

Brosornieckoe NpOHCXOXICHHE ONaN-KPHCTOBATHTOBRIX NOPOJ FAPaHTHPYET BLICOKYID
CTENECHL UX BHYTPEHHEH YHCTOTHL. M3MeHeHHEe XHMHYECKOTO COCTABA JIMATOMHTOB ONpejie-
JACTCH BHELHUMMH MPUMECHMM, MIABHBIMH W3 KOTOPLIX SBJASIOTCA FTHHHCTHIC MHHEPAILL,
Takum obpazom, Ana MOAYIEHHS CBEPXYMCTOrO OKCHIA KPEMHMA HEODXOMHMO OTACHHTS
MeCYaHo-rAMHHCTYIO (hpakumio, B MUpOBO# NpakTHKe NPUHAT PRI METOAMK OBOTALLIEHNS,
Ho Hanbosiee aphexTHBHBIM NPUHATO CuMTaTH QROTALIMIO,

AJTBTEPHATHBHBIM TTYTEM pellieHus NpobieMsl AWISETCH MEKTPOXMMHYECKas OYHCTKA, B
OCHOBE TEXHOJIOMHYECKOMO MPOLIECCa KOTOPOH JEKHT CNocobHOCTb ITWHUCTBIX MHHEPAIOB TPH-
obpeTarh OTPHLATENBHBI 3aps (KPOME BEPMUKYIIHTA — ¢ monoxuTensHbiM). TTpornyckanme Toka
NO3BONACT YAMIATH FIHHHCTBIC KOMTIOHEHTHI ¢ NOBCPXHOCTH onanossix nopoa. [pewioxens
BAPHAHTHI IONOTHEHHS , YAYYILIEHHS W AIANTALHH JaHHOR TEXHOMOMMH K KOHKPETHBIM 3a1a4aM;

I. [lepen BoaneiicTBHEM NEKTPHYSCKHM TOKOM NMOPOLY NOCAEN0BATENLHO obpabaThina-
0T cycnen3nei xusoil KynsTypsl Bacillus micilagenosus, subsp nova: siliceus wrramn A-27 u
OTMBIBAIOT BOLOIH [2].

2. lepen so3xecTBHEM EKTPHUECKHM TOKOM TIOPOY NOABEPTAIOT IOTALMOHHOI
OUMCTKE.

Hano ormeruTs, 410 MUPOBO#H JMAEP 1O NMPOHIBOACTBY BLICOKOMMCTHIX KBAPLEBEIX KOH-
LEHTPaTOB — aMepukanckasn kommanus Unimin crana rakossiM Grarofiaps HATHYHIO YHHKA b-
HOTO CHIPKA (XBOCTHI NepepaboTKH KAOIMHOBLIX W MYCKOBUTCOAEPRALIHX pyit) 1 2 heKTHBHBIX
CXeM nepepaboTKH (TPAIHLMOHHBIC METOAL! AOTALIMK M KNACCHDWKATIWK AONOAHEHBI CHICLIH-
ANbHBIMH MeTozamMu ouMceTKH) [1]. Mbl Takke obnanaem ACIEBLIM CHIPLEM, MECTOPOXICHHSA
KOTOPOTO MPHYPOYEHB! K KPYITHBIM MPOMBIIIUICHHBIM LUCHTPAM, @ TAKKS MMCEM HApaboTKH B
OBNACTH COBMEIIEHHSA TEXHONOHMA JUiA obecnedeHns 3JAMaHHON YHCTOTH KONETHOTO NPOAYKTA.

Hu pecypcHbic, HH TEXHOMOTHYECKHE, HH SKOHOMMHHECKHE BOIMOXHOCTH HE NMPENsTC-
TBYIOT, & yaiue scero GuaronpuAaTCTBYIOT ocBoeHHIO MecTopoxaeHuil OKIT 3anaanoit Cubu-
pu. IpropuTeT NPOYHX BHIOB KPEMHHCTOTO MHHEPAILHOTO CHIPLA NEPEI ONan-KpHucTobaIm-
TOBLIM OTIPEMEAAETCA JHILL TPUIHILHEH HCTNOABLIOBAHMA HCXOAHOTO chipbd |7, 8], Ha ceron-
HALIHHWI ICHb BCC MPOEKTHBIC W TEXHOAOMMYECKHE PEUICHHA BO MHOTOM OTHPAIOTCH TONBKO
Ha VAC JABHO HCNOALIYVEMLIE MPOMBIUUIEHHOCTBI0 KBAPLICALIE MECKH, IMTHHLL, HHIABHBIA W
KPHCTA/LUTMYECKMIT KBAPLL MUIPOTEPMATbHONO nporcxoxacHus. [lepexon ke Ha HoBbiil B
MCXOJIHOTO CHIPBA, KAK MPABHIO, HE MOXET OCYILIECTBAATLCH 63 TEX MAM MHBIX HIMEHEH W

TEXHOMOTHYECKHMX CXEM, PEXHMOB paboThl 0DopyaoBaHHA.
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Takum o6pasom, orparnuennocts uenoassosanus OKIT B coBpEMEHHBIX OTPACIIIX
MPOMBITILIEHHOCTH ONPEACACTCSA CACAYIOUINMH thakTopaMu:

|. Heo6X0onMMOCTRI0 BHEIPECHHUA B IIMPOKOE MPOH3BOIACTEO METONOB nepepaboTkH M
TeXHHYECKHX CPEACTB, YIHTLIBAIOILHX 0CODEHHOCTH OnaI-KpUCTOOATHTOBLIX MOPOA.

2. HesocTatouHolt nayueHHOCThIO (hraniecknx u xumuyeckux ceoricts OKII koHkper-
HBIX MECTOPOXICHHIH H B LICJIOM.

3. CHOKHOCTHIO TOPHO-TEQIOTMYECKHX YCIOBHA Pa3paboTKH LIS Psla MECTOPOXICHHH,
HAXOAAIIMXCA B 30HE PA3BHTHA MHOTOJICTHEMEPAIBLIX MOPOL.

4, CompoTHaicHHe «kBapliesoro 1066u» Borneuennio Gonee AeuIeBLIX onan-Kpucroba-
JIHTOBBIX AHAIOTOB B MPOM3BOACTBO BRICOKOYHCTOrO KBapiia.

KonuuecTso, Ka4ecTBO ChIPbH, IOCTYITHOCTE 3aeXed U MX BAM30CTh K KPYITHBIM Npo-
MBILLIEHHBIM LIEHTPaM MOTyT 0BecnevuTh pa3ssuTHE psla oOTpacsieil MPoOMBINLICHHOCTH HE
Toneko 3ananHo-CHBHpCKOro NPOMBIIJIEHHOTO KOMIUIEKCa, HO M BCero ¥ paikCcKoro peruo-
pa. [pu 9TOM MOTYT pelaThes 3a1a4mn Kak obecniedeHusl NoTpebHOCTEH B CHIPhe OTAENBHBIX
MYHUUMITATEHBIX 0Dpasosadnit M X03AHCTBYIOIIHX cYOBEKTOB Ha JIOKATLHOM YPOBHE, Tak
M 3alauM pasMelieHns NMPOM3BOAMTEIbHBIX CHI HA PErHOHANLHOM ypoBHe. B oTtnanenHoii
NEepPENeKTHBE TI0 Mepe CoOKpallieHns 3eck 00BEMOB NMPOU3BOJICTBA No jofsIve 1 nepepaboTke
Hed)TH M raza, yBeJMueHHe 0OBEMOB M BHAOB NMPOAYKIIHK W3 KPEMHUCTOrO Chiphs LA HYXL
XO3AHCTBA CTPAHBI B LEJAOM MOXET CTATh CYIIECTBEHHBIM (haKTOPOM COXpPaHEHMS W TalLHEH-
HIETO PAa3BHTHA PErHoHa.
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INPUHITAITBI TUTTM3ALIMA MECTOPOXJIEHUN
IIOJIE3HBIX UCKOITAEMBIX

H.B. AGaryposa (PI'BOY BITO
«Ypanbckuit rocy1apcTseHHbIA TOPHbIH YHHBEPCHTET» )

Onna u3 BaxHEHIINX 32029 OLEHKH WHXEHEPHO-Treonoruueckux yenosuit (UIY) npu
PAIBEAKE MECTOPOKACHHH — MPOTHOIMPOBAHHE BOIMOXHOCTH, BPEMEHH M MECTA BOZHHKHO-
BEHMH MHKEHEPHO-TCONOTHYECKHMX ITPOLIECCOB W ABNEHMH, BAHAIOWMX Ha paboTy ropHOLO-
Bursalomx npeanpuaTiit, OGbLeKTaMH NPOrHO30B NPH ITOM CIyXaT FOPHO-TEOJOTHYECKHE
npoueccn. st yenewroro usyuerus MY 4 nporHo3uposaHus ropHo-reonornyeckmuy npo-
LECCOB HEOOXOMMMO HCTIONBIOBATH BECh MMCIOUIHICS ONBIT H3ysenus MTY MecTopoxienuit
H MX pa3paboTkKH.

Hayuenne u ouenka UT'Y mectopoxacHuit nonesnsix nckonaemsix (MTTH) nokasanm
HEoOX0AMMOCTL Pa3paboTKH THITM3ALMHK, YINTHIBAIOIICH KOMIUIEKE KoMnonenTos TV u
CBOHCTB KaXJ/10r0 U3 HHX B HEKOTOPOM OGBEME Fe0NOrHYecKON Ccpe/ibl, XapakTep Hx npo-
CTPAHCTBEHHO-BPEMEHHONK HIMEHYHBOCTH. B ocHOBY npeuiaraeMoil THITHIALMH NONOKEHbI
KAYECTBEHHBIC M KOIMYECTBEHHBIC NapamMeTpsl koMmnoxnenTos UT'Y, onpenensiomue yeroii-
HHBOCTB MOPOJL B FOPHLIX BLIPABOTKAX, OCOBEHHOCTH PAIBUTHA HHXECHEPHO-TEONOTHYECKUX
npoueccos 1 caoxHocTh orpaborkw MTTH. Ouenka 3naunmeix komnonentos UTY u ux
napaMeTpos NpoBeieHa Ha OCHOBE COBCTBEHHBIX HccaeaoBanui [1-6] ¢ yueToM yxe cyuiec-
TBYIOLLIHX THITH3alHA.

[pu paspaboTke THIH3ALMK BRIBPAHL! CASTYIOUIHE KOMIOHEHTE! W MX KOTHICCTBEHHBIE
XAPaKTEPHCTHKH: NPOYHOCTH Nopoi B obpasiie, MHTEHCHBHOCTD H XAPaKTep TPCUIHHOBATOCTH,
BLIBETPE/IOCTD, 3aKAPCTOBAHHOCTH, CKIOHHOCTE K PasyIUIOTHEHHIO, IWIACTOCTS, TEMTIEpaTypa
1 obsonHeHHocTs nopon (Taba. 1, 2). IMpu neneHnn MecTOpoXICHHH Ha TPYIITBE M NOATPYTING
CAeNaHbl CACAYIOLIME AOMYIUIEHHS:

— YYHTHIBASA ONLIT rOpHBIX paboT NpH M3YYEHHH W OLEHKe ycToWuyusocTH BopTos Ka-
PLEPOB, rPAHKLIEH MEXILY NOPONAMM CKATBHBIMM M MONYCKANBHBIMH NPHHATO IHAYEHHE
BPEMEHHOTO COTPOTHRICHHA cxaTHs B obpasue Re = 50,0 MIa;

— YCTAHORIEHO, 4TO NpH 3HaveHuAx Re suimie 50,0 MTTa yrw naknona Gopros kapsepa
npu raybuxe 200300 M 3aBHCAT TONBKO OT ANEMEHTOB 3WICTAHHA MOBEPXHOCTEH ocaabaeHHA,
XAPAKTEPA M CTENCHH TPEILIMHOBATOCTH, TEXHONOTHYECKUX YCIOBHI OTPabOTKM M He JABHCAT
OT NPOYHOCTH nopoa B obpalue,

— HuKHAA rpadvia B 5 MTTa npuasTa 13 Tex coobpaxenuit, ¥To nopoasl MeHbIcH npo-
yHocTH obnasanT cnocobHOCTHIO K pasMokanmio, Habyxanmo, a B GopTax kapsepos rnyOuHOM
Gonee 200 M noasepraloTCH NAACTHHECKHM JAeHOPMALIHAM.

Takum obpaszom, Tumusaumio MITH npeanaraetca senoauaTs nostanyo. Ha nepeom
ITANe € YUETOM NPELTOXKEHHOTO NOMYIIEHHS MACCHEB! MOPOI MECTOPOXIACHHHI Noapaine-
AAIOTCH MO WX POYHOCTH HA TPH TPYIIMBI CKaTbHLIX mpounbix (Re>50 MTTa); noayckansHiix
cpeaneit npounoct (Re=5-50 MITa); crabuwx ancnepcrbix (necuansix W rpasuitHbIX Win
rAMHKUCTBIX) nopoa. Ha sTopom atane, HCNOALIYA KOMIUIEKCHYIO OLIEHKY KOMMOHEHTOB,
BBUICASIOT TPH noarpynitst no caoxuoct UIY: npocteie, cpeareit C10XHOCTH H CAOXKHbIC,
IS KOTOPBIX XAPAKTEPHL! CBOH 0COBEHHOCTH pa3paboTKu.
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AHINU3 THTEPATYPHBIX TAHHBIX H COBCTBEHHBIC HCCACNOBAHMA NOKA3ANM, 1o nor 90%
YPAUTLCKHX MECTOPOXICHHHA NpHHALIEKAT K BhineacHHOT | TPYNNE, C NOATPYNNAMHK NMPOCTHIX,
cpeaHedt croxnoctn u croxusix UTY. s takux MECTOPOXACHWI ABTOPOM BLINOJHEHA
THITH3aUMA 1o ouenke crokHocT MUY skenuyaraumm, ocHOBaHHAS HA KOMILIEKCHO#M KOnH-
‘iecTBEHHON oLenke komnoneHTos MY, onpeneasionmx coXHOCTS H X KOTHUECTBEHHbie
xapakrepucTuku (taba. 3).

Taknm o6paszom, npenoxennas Tunmusauns MTTH o UTY ux pa3paboTKH, HCNOALIYA
KAUECTBCHHBIC W KONHYCCTBCHHBIC KPHTEPHM, ABASCTCA OCHOBOM oueHKH choxnoct UTY,
NO3IBONAIOUICH ONPEACTHTL ONTUMATLHBIR OGBEM M PALMOHATLHYIO METONHKY HHXCHEPHO-
Fe0NOrHUECKHX PabOT Ha PA3HBIX CTANMAX HIYICHHA MECTOPOXIACHHH, YTO NOIBOTHT PEILINTH
npobaemsl oueHku 1 nporxosza MY paspaborku MECTOPOXRACHMI.
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COCTOSIHUE PECYPCHOW BA3bI CTPOUMHAYCTPUH
B 3ATTAJIHOM YACTH AMAJIO-HEHEIIKOTO
ABTOHOMHOTI'O OKPYTA
(BOCTOYHBIN CKJIOH IOJISIPHOTO YPAJIA)

B.J1. Mokpuii (OAO «Hman3onoros)

MopMUpOBAHHE MHHEPATEHO-ChIPLEBOI Da3bl CTPOMTENBHBIX MATCPHATIOB B 3aManHoi
yact AHAO navanoce B 60-e roasl npownoro croneTHs ¢ passeaky CobuHcKoro Mecto-
POXKJIEHUA MecHaHo-rpasuiinbix cMeceil (Huine otpabotannoro) u lNoaropuenckoro mecto-
poxieHis kpapuesbix 1noputos. Ha Base atux Mmecropoxaenuii B moc. Xapn 610 co3sano
kpynueitiee Ha Avane n B TriomeHckoi obnacTi NMpoOM3BOACTBO 1O BLIMYCKY | MUITHOHA
kybomerpon webnsn 1 300 Teicay kyGomeTpos kenesoberona B rof. K coxanenuio, Ha pybexe
THICAYENAETHIT 3TO npeanpHsaTHe DbUTo NoaBepruyTo npoueaype bankporersa u donee 10 ner
€ro NOTCHLMA HE HCMOJb3YETCH.

byproe passuTe Hedrerazopoi orpacan B Amano-Heneukom okpyre B 70-¢ u 80-¢
rofikl MPOIIOTD BEKA BIZBAIO 3HAUUTENLHBIN POCT NOTPeDHOCTH B MECTHBIX CTPOMTENBHBIX
marepranax. s ynosaeTsopeHus 310 norpebHocTi 661K BLIABICHBI M pa3BelaHbl MHOTO-
THCACHHBIC MECTOPOXKIEHHSA CHIPLA JUIA NMPOU3BOJCTBEA CTPOMTEAbHBIX MATEPHANTOB, Ha Dase
KOTOPBIX CYHISCTBYET COBPEMEHHAA, JIOCTATOYHO CKPOMHAs, CTPOHMHIYCTPHS PErHoHa.

B nacrosiuee spems 8 AHAO, B cooTBeTCTBHE ¢ «DHepreTHHeckoi cTpaterneit Poccun
1o 2020 r.», peanusyercs «[TporpamMMa KOMILUIEKCHOTO OCBOEHHS MECTOPOXIIEHM I MONYOCT-
posa fMan u npuieraoimMx aksaropuiiy. Kpome ocsoenns kpynueimnx bopanenkosckoro
W XapacasaicKoro MECTOPOXICHHI YIIICBOMOPOIHOTO CHIPLA, MIAHHPYETCS CTPOHUTEILCTBO
MPEANPHATHI TI0 CXMKEHHIO Ta3a Ha Dasze TamBeickoit rpynnbl MECTOPOXIECHHUI M ropTa B
noc. Caberra u1g TAaHKEPHOH TPAHCNOPTHPOBKM rasza o CesepHOMY MOPCKOMY TyTH, OC-
BOEHME MecTopoXieHHit Hehi B paitone Hororo IMopra. [Lnsi peanusaiium 3THX MPOEKTOB
MPEAycMaTpUBacTCA NPOAOIKEHWE CTPOUTENLCTBA XeeaHoi noporu Obckas — bosaHeHKOBO
o noc. Xapacasaii, a Takxe oTseTBAeHUH ot Heé 1o Hosoro IMopra u Tambest. He 3a nanbiu-
MH TOpPaMH BpeMs OCBOSHWHA PECYPCOB YTIEBOAOPOIHOTO ChIPbs ['bLIaHCKOTO MOAYOCTPOBA H
NPUMBIKAIONIEH K HeMy vacTi wenbiha Kapekoro mops.

Humewnss nporpamma passurtus sxkonomiku SHAO, 3a cuér eé yrieBoaopoaHoii co-
CTasmmone, asHo ambunmoanee nporpamm 70-80 rr. npownoro cronetus. Kpome Toro, ata
NporpaMma npeycMaTpUBaeT peann3alHio MeranpoexTa «Ypas npoMbliuieHHblit — Ypan
Honspuwiits («YT1-VTI») ¢ ero “UTHPOTHBIM TPAHCIIOPTHLIM KopuaopomM» oT Canexapaa no
Hanwima, a B nepenekrise — ao Mrapku u Hopuabscka, moctoMm uepes pexky O6b mexay Jla-
ﬁt.rmanrmdu n Canexapnom, xenesnoii goporoit O6ckas — Meieitb B10AbL BOCTOYHOIO CKIOHA
[Moasproro Ypana u asronoporoii JlaGurruanry — bepésoso — Haraus (puc.1).

Ocyutecrsnenne atux, Gea npeyseanieHus, OTPOMHBIX MPOEKTOB CONMPOBOXIACTCH M
OVIET CONPOBOKAATHES JHAYHTCABHEIMH OB BEMAMH TPAHCTIOPTHOrO, NPOU3BOACTBEHHO-TTPO-

MBILLICHHOTO 1 COMYTCTBYIONIErD CTPOUTENLCTRA W, CJICAOBATENBHO, norpebaeHus pasHoob-
PASHEIX CTPOHTE/ILHBIX MATEPHANIOB — LIEMEHTA, KeAe300e TOHHBIX # GETOHHBIX KOHCTPYKLIM,
TENAOHIOMALMONHBIX MATEPHANOB, 1eBHS W GYTOBOTO KaMHS, NIECKa | T1eCYaH0-PaBHitHBIX

MATEPHATIOR, CTCHOBLIX MaHEIeH W IPYIHX CTPOUTENLHEIX MATEPHANIOB.
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Ommum 13 NyTel ZaMBHEHILIETD PAIBHTHSA OKPYTA, 00CCTICUCHHN IHATOCTH €10 HACEICHHA,
CTAbIN LMK W CTPYKTYPHBIX NPEoBPaIoBaHiil B IKOHOMHKE MOACT SRIATHCH COVIAHNE HOBLIX
MOPHOAOOLIBAIDILNX NMPOMIBOICTE HA OCHOBE MMPEKTHRHOTD HCINOUTLIOBIHMSA MIHEPLTBHO-Chl-
PLEBOIO NOTCHLIMANA TBCPALIX — PYAHBIX M HCPYIHBIX — NOJCIHLIX HCKOMACMBIX, B TOM YHCIC W
CTPOMTEABLHBIX MATEPHATIOR, B TOPHON W NPEATOPHOI HacTH TeppuTOpHK. Banosas ueHHocTs pe-
CYPCHOID NOTEHLIMATA TBEPILIX NOAEIHLIX Hekonaembix B Heapax Moasproro ¥Ypata oucnnsactes
110 HEKOTOPBLIM JAHHEM noaTi 8 Tpivtion aatiapos CLUA (BAdywms, B.H Kyskeuos, 1997).
Jlosi CTPOMTEABHBIX MATEPHATOB B OOLICH LICHHOCTH PECYPCHOND NOTEHLIMANA COCTARIACT OKOI0
10-11%, yerynas amis GvposMy VITTIO i SEPHBIM METALIaM (OKa10 43 1 37% cooTRETCTBEHHO).

B pernone, B 30He crpouTeascTsa aoporn Ha Haneas, paspabaruisactes Llentparshoe 1
MOATOTORICHO LTH MPOMBIILIEHHOTO OCBOCHIS 3ANATHOE MECTOPOXICHMA XPOMHTOB, BOIN 1M
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17-ro kuaoMerpa aopori Obckan — BoBaHeHKOBO BEYTCSH BCKPBINTHbIE PADOTHI HA MECTOPOXK-
AEHWH 30J10TO-MArHETHTOBBIX PYIL «Honoronree — MonTos. 31ech Xe roTOBUTCH K OCBOEHHID
MECTOPORICHIE 3010TO-Cyabhiano-ksapuessix pyn «[Terponasnosekoes. [nanupyercs
TaKKe ocsoerue Mectopoxaernii hochoputos, moanbaena u ap.

l'conoropassepounbivn paboramu 1980-2010 rr. na tepputopun Gamxkaiimero K noay-
ocrposy SIman TIpuypassekoro paiiona BLISIBICHO, OLUEHEHO M PA3BEIAHO HECKONLKO MECTO-
POKACHHH MECTHRIX CTPONTEILHBIX MATCPHAIOB JUISI PA3IMYHBIX HANPABICHW I UCTIONb30BA-
s, OCHOBHBIMH HATIPABJIEHHAMM SBISIOTCH: MPON3BOACTBO IEOHS 1A PA3THIHBIX BHIOB
CTPOMTENLHEIX pabOT, B TOM YWCIE JUISl BBIMTYCKA TSKEIbIX JIOPOXHBIX M MHAPOTEXHHYECKHX
HETOHOB; TPON3BOACTBO TEIIOHIOAAIMOHHBIX MATEPHANIOB HA OCHOBE MHHEPAIBLHOIM BATH U
Ga3aTETOBOTO BONOKHA, MPON3BOJACTRO LIEMCHTHOTO KJAHHKEPA, A TAKXKE CTEHOBLIX MaTepHa-
JI0B — KaMHeH KepaMHUeCKHX, KAMHEH CHIMKATHRIX U JIp.

TeppHTOpHAILHO MECTOPOXKICHUS, TTO TIOHATHBIM TTPHYHHAM, PACMIOIOXEH ! BOAUIN OT
/1 Ceitna — JlaGuirianru (okpectHOCTH noc. Xapn), a Takxe sbin3n orpe3ka 14-19 kv x/n
M IpYrUx yuactkos noporu Obckas — bosanenkoso, sriors 1o 160-ro kunomerpa. Chipbe
ITHX MECTOPOXICHHWH W NPOAYKTHI ero nepepaboTK, MCXOIH U3 TPAHCTIOPTHRIX CXEM, MOTYT
OBITH HCTIONILIOBAHK! KAK U5 CTPOHTENBCTRA KOMMYHWKALLMIE 1 oByCcTpoiicTBa HediTerasoBbix
MECTOpOXIeHHIT onvocTpoBa Aman u ero mensoBoit 30HbI, TAK M U TPAHCTIOPTHOTO W
CONMYTCTRYIOLIETO CTPOUTEALCTRA B paMkax MmeranpoekTta «¥ 1 — YI» u npyrux npakTiueckmnx
uesneii. A B bonee OTIANEHHON MEPCNIEKTHBE — JUIS OCBOCHUS YIJIEBOAOPOAHBIX MECTOPOMXIIE-
HMiT TBIAHCKOTO NOAYOCTPOBRA W ero WenbPOBoit 30HKI.

[MpeasapuTeNbHBEIMU TEXHHKO-IKOHOMHUYECKMMH PACUETAMH NOATBEPKICHA 1161eC006-
pPasHOCTh ¥ PEHTADCABHOCTL MPOMBINILIEHHOTO OCBOCHUS DONBUIMHCTRA BHIABICHHBIX MECTO-
POXAEHHH. 3anackl CBIPLA MPOULTH FOCYAAPCTBEHHYIO MEON0OT0-9KOHOMHYECKYIO SKCIEPTHIY
Ha yposHe [NocynapcTBeHHBIX ¥ TeppHTOPHATEHEIX KOMMCCHIT 1O 3a1macaM MmoJe3HsIX HCKOo-
naemeix CCCP u Pocenn (K3 — 8 u TK3 — 11 obbekron). Yurénnsie locynapeTseHHbIM
DanaHcom 3anacki Kareropuii A+B+C, pkyne ¢ npeasapuTensHO OIEHEHHBIME 3anacamu
kareropun C,  pecypcamMu KaTeropum P, npakTiieckn no Bcem BUAAM MUHEPAIBHOTO CTPO-
WTENILHOTO ChIPhS COCTABIAIOT JICCHTKH U COTHH MWUTHOHOB KyDoMmeTpon (Tadu. ).

B nacrosiee ppemst B HeBabIMX OFLEMAX B KANECTRE DYTOBOINO KaMHs M JLIS FIPOMIBOJICTRA
lehHA HEMOMB3YIOTCH Ba3anbTOBLIE TIOPOAL MecTopoxacHuit Martnyronsckoe 1 Hosoronwee
(Hosorommenckas ronans), Mecropoxuenust Ensopckoe (JIaGopoBckast nioiaas) B1oas mpac-
chl OBekas — bopaneHkopo, a Takke Ksapuesbie 1MOpUTH [TONTOPHEHCKOTO MECTOPOXIEHHS ¥
rabopo Amdmbonurosoro mectopoxaenus B paiione Xapna, Paspaborka pensres HeGOMBLIMMM
kapsepamu ryounoi 10-20 m npu rmyGune passenxm ao 50-100 M. Tonosoit 06bEM 106BMK TIO
JaHHLIM TEppUTOPHATEHOTO Bananca samacos 3a 2010 rox cocrarnser 650 Toic. M*, Kpome Toro,
JUTH OTCBITIKH W IUTAHWPORKH TI0LIANOK NOA 0OBEKTH CTPOWTENLCTEA 100LIBAIOTCH MeCKH B 0DLEME
70 hic. M Oppaskroro mectopokaerms (Xanmeiickas miomans).

Lement, nitemna n KOHCTPYKIMK 13 OGeTona u xene3obeTona, Tenaon30aaHonIbLIe MaTe-
PHAILI, KNP i DI0KH CTEHORBIE, CTEHOBLIC MANETH H IUIHTHI MEKITAKHBIX NEPEKPHITHH 3ABO~-
3ATcs w3 apyrix perwonon. M 91o npu tom, uTo Beé HeoBxomuMmoe ChIPLE JUIH WX IMPOU3IBOJICTRA
€CTH Ha TeppuTOpHI oKpyra. [To HEKOTOPBIM JAHHBIM 3aBOIATCH TAKKE KPYTHO3EPHHCTHIE
GETOHHBIE MECKM LIS CTPOHTENILETBA MOCTOBBIX nepexoos M gaxe ueberb. OuesnaHo, ¥yTo
TROYT pCﬁllTL‘_I[hL Kaf CTOMMOCTL 3THX IATBHETIPHUBOIHEIX MATEPHUAIOR CYILIECTBEHHO BOIPACTACT
H3-34 BLICOKHX 'I'[JHIIEJID{JTHI:I"( Tal]l-'[{]'lﬂﬁ IHAYTHTENbBHBIX pﬁCCTDHHHﬁ W obbeMOB Nnepepo3oK,
410, B KOHEYHOM CHETE, MPHBOIUT K YIOPOKAHKIO COOPYKASMBIX OGBEKTOB H CTOWMOCTH J10-
OLIBACMOTO YTIICROOPOAIHOTO CHIPSI, MPEKIC BCETo LIS POCCHIICKOTO oTpeGuTens. B To e
BPEMA PECYPCHRIN NOTEHIHAT MECTHOTO CTPOHTENBHOTO CHIPLSA NPAKTHYECKH HE HCNONB3YETCA,
9TO TPYIANO CHNTATH HOPMATLHBIM.
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Tabauua |
m-mmmwmmlm“m
(BocTousmi cxaon IMoaspwore Ypasa)

Kosmaectno Janacw cuipes no KareropuaM,
ofkexToR ThiC. KYG. M Pecypewm,
llﬂ.l}ﬁ.
Texnonorwieckne THIGI CHIPLA, | Yyrén- Varé Mpeanapn- ]
PAINOBIANOCTH NOPOA wurx TIPEBADH- aréniie FocGanancom | Temno
TocBa- TETWHO
JANCOM KaTero-
S A+B+CI C2 C1+C2 s P
1. IEMEHTHOE ChIPBE
I.1. M3BECTHSKH | 7 14 475 Taic. 7|50 640 Thic. v| 233938 | 74 257
1.2, TIHH B | 3 13219 Taie, 7{ 11 464 Thic. 1| 2006 471 855
1.3. AKTUBHBIE MMHE-
PAJIbHBIE IOBABKH = 1 = = ~ | 44400
2. TEXHOJIOTHYECKHH
KAMEHbB (FABPO, BA3ZAJTL-
ThI) JUTA MPON3BOJICTBA
TEIJIOW3OJIAIIMOHHBIX
MATEPHAJIOB:
2. 15 NUHENARBHON 2 | 196505 | 181093 | 32000 | 115000
2.2. U3 BA3AJIbTOBOTO | 572 »
BOJIOKHA 5 £ =
3. OBJIUILOBOYHBI
MEHb
3.1. U3BECTHAKH
MPAMOPH3OBAHHBIE 3 7 8 344 = 72109 | 42150
3.2. TABBPO I 8 16 320 — 25690 | 27370
3.3. TPAHHTHI = f = = = 10 622
3.4, DEJIB3NUTHI,
KBAPLIUThI u aip. Y & - -- 956460 | 178 715
4. CTPOUTEJILHBIA
I&mmummmmh 10 9 508 940 173514 | 711820 | 250574
BYT)
. CTPOMTEJIbHBIN
MEHB LIS TTOJIYYEHWUSA
OJIHUTEJA JETKOTO - 1 > = 15900 o
ETOHA
. MECKH JUIA r -
HTEIbHBIX PABOT : 0 38250 19889
. MTECYAHO - T'PABUIHBIE
MECH (ITTC) 2 20 68 236 2 166 227421 | 90088
. TNIHHBLI KHPITHYHBLIE U
Eiemmmam-: = 10 = sy Lt

B 370l caAaM akTyATbHBIM SBASETCS colnanme (Boccoitanme) B 3ananHoil wact AHAO
NPEANPUATHI 110 NPOUIBOACTBY HEOBXOMUMBIX CTPOHTENLHBIX MATEPHATOB Ha Hase passeaan-
HBIX H OUCHEHHBIX MecTOpoxacHii. [MpeacraniseTcs uenecoodPa3IHLIM BLICKA3ATL HEKOTO-
phie COODPAXCHUA, HANPARTEHHBIE HA NOBLIIEHWE YPOBHSA KOMITIEKCHOTO HCMOML30BAH S
PECYPCOB MECTHBIX CTPOHTEIBHBIX MATCPHANTOB, BHIMOJIHEHIHA C ITOR HETBIO AOTIOTHHTEALHON
TEXHONOTHYECKOH OLICHKH CHIPLS W, NPH HEOBXOIWMOCTH, — JIONONHHTENBHOR IKOHOMWYEC-
KOI OLEHKH OTACABHBIX MECTOPOXICHHA HMCHHO B TUIAHEC NOBBIMICHNA WX WHBECTHIHOHWHOHN
NPHRICKATEILHOCTH W KOMILIEKCHOTO COBMECTHOTO OCBOCHHA.
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Ilpouseodcmao uebna u Gemona. Bee pasHOBWIHOCTH MOPOI Ha 00BEKTaX CTPOUTENBHOTO
KAMHS TIPHTOIHS! VIS TPOM3BOACTBA MEDHA CTPOUTEILHOTO MApOK aT 400 no 1400 no npo-
qrnocti ¥ Mapok ot F15 1o F300 no Mopo3oCcTORKOCTH. Ha Bcex MecTopoxacHusx npeobna-
naeT mebens Brcoknx Mapok 1400, 1200 1 1000, koTopsiit npuroseH an DannacTHOro cnos
Keaeanslx gopor, ans achansrobeToHa, B KAUeCTBE KPYITHOTO 3aMOMHUTENS TAXENBIX — 10~
POKHBIX M THAPOTEXHWYECKMX — DETOHOB MapoK 300-500 mo mpoMHOCTH ¥ [UTA APYTHX LeAeH.
B kauecTBe METKOTO 3anoanuTens 6eTOHOB NPUIOAHL KPYIMHO3EPHUCTHIE MTECKH — OTCEBbI
jipoGreHus NOpoL Ha 1ebenb Noc/e YAAISHHS CBEPXHOPMATHBHOTO KOJIMYECTBA IMHIICBHIHbIX
yacTHIL criocoBoM MPOMBIBKH WK CYXOH BO3AYIIHOH CenapauvH.

Mo kauyecTsy 1ebHs, necka-otcesa u GeToHa Ha MX ocHoBe Bhlaensiercs Toaropuenc-
KO€ MECTOPOX/IEHHE KBapLUEBLIX IMOPHTOB Ha BOCTOMHOM oKpanHe noc. Xapn. boaee 90%
1eGHa 13 ITOI TOPOILI OTHOCHTCA K CaMOil BICOKOI Mapke ro npouHoct — 1400. HeGens
phicoko moposoctoitkuit — mapok F300; F200; F150; F100. 91o eanncTBeHHOE He TONBKO B
SIHAQ u Tiomenckoit obmacTi, HO M B Ypansckom (henepanbHOM OKPYTre MECTOPOXIEHHE €
TAKHM YPOBHEM CTADMABHOCTH WEOHA MO NPOUHOCTH W MopozocToikocTH. [llebeHs npuroaeH
JUISE TPOM3BOCTE BHICOKOMPOYHBIX THAKENbIX — JOPOXKHBIX, A3DOJAPOMHBIX H MMAPOTEXHH-
vecknx — Beronos Mapku ot 400 1o 600 no npounocti n F200 - F300 no moposoctoiikocTh.
Mapka Gerona 600 nosydena TONILKO Ha uiedne W3 KBAPUEBLIX IHOPHTOR. BLICOKHMM KauecTBOM
xapakTepUayeTcs Takke webeHs U3 ByrkaHoreHHeX nopoa HosoroaHero MectopoxiieHmus
CTPOUTENLHOTO KAMHS W 30J0TO-MATHETHTOBOIO MecTopoxiacHuna «Hosoronnee-MouTo» B
paitore 17-ro kunomerpa goporu Obckas — bosaneHKOBO.

TpanuumMoHHas TEXHOMOTHI NTPOU3BOACTBEA W3MEAMIT U KOHCTPYKUMIH M3 XKeaezobero-
Ha MPEAYCMATPUBAST MPUMMEHEHHE IOPOTOCTOSAIIEH METAIMUIECKOI apMaTyphl, NMoasep-
KeHHOH KOPPO3HH, UTO B CBOID OYEpeldb NPUBOAWT CO BPEMEHEM K YXYILISHHIO CBOCTR
berona. B To xe spems, B 70-80 rr. XX seka ronosHoit 8 CCCP HayuHo-uccnenosate/ib-
ckoil naboparopueit bazansToBnix Bonokon (HHUJIBB) AH Vkpannckoii CCP pazpabo-
Tana u anpobupoBaHa TEXHONOTHA NpoH3BoACTEA rpybbix bazansToBbIX BONOKOH (['BB)
auameTposm oT 80 go 500 MuKpoH 118 IMCEPCHOTO apMUPOBaHuA DETOHOB M 3aMeHbl
MeTanangeckoi apmarypel. [Tpumenenune I'bB yeennunBaer npoYHOCTh, MOPO30OCTOM -
KOCTh, VIAPHYIO BA3KOCThL DeToHa, conpoTueieHne GeToHa obpasoBaHHUIo U PasBHTHIO
TPEUIHH, HCKITIOYAeT UCTIOJIL30BAHHE TOPOTOCTORIIETD APMUPYIOILETD METANA, YCTPaHAH
npoueces Koppo3un Berona. TTo 1aHHBIM YCKOPECHHBIX HCITBITAHHI CPOK cykObl HUeMeH-
THBEIX KoMTo3nuni ¢ npumenenneM BB cocrasnger e menee 50 ner. Homenknatypa
KOHCTPYKUWA M w3enunit u3 6asanbroubpoberona siaovaer cpbiine 15 HauMeHOBaHM
H3 MOHOIIMTHOTO M COOPHO-MOHOANTHOTO GETOHA PA3THYHOTO HAZHAMEH WS — IOPOKHBIX
W @3pOAPOMHBIX MOKPBITHIT, MOHOMUTHBIX 31aHUIT M COOPYXKEHMH, 3aUTHONR H3IONALUNN
TPYBONPOBOIOB, OrPAKAAIOIINX KOHCTPYKIMI  T. I,

B 2 km ceneprice Xapria, B kontype AMpHG0IHTOBOIO MECTOPOXKIEHHS, JTIOKATH3OBAH
y1actok rabbpo, npuroaneix, no sakmoyenuio HWJIBB, ana npoussoicTea 6a3anbTOBLIX, B
ToM 'mese rpybnix, sonoxod. Ipyfsie BonokHa 13 rabBpo 3TOro MecTopoXIeHH obnanaoT
OYEHE BLICOKON HIEN0YECTOHKOCTBIO, a TAKKE NPOYHOCTLIO, cocTasastioutnit 3200-3340 krc/
e’ D10 IHAYHTENBHO BhITe TpebyeMoro YpoBHS Ui apMupoBaHus 6eToHOB — He MeHee 2000
kre/em” no gannsim HUJTBB. Takue sonokna MOTYT DBITh HCTIONB3OBAHBI LIS JAMCTIEPCHOTO
apmuposannda Getona, a Takke B xene3obeToHe BIAMEH METALIMYECKOI ApMATYPLI — TO €CTh
A npowssoncTea bazansropudpoberona. [Ina nonGopa naubonee ONTHMAILHOTO IHAMETPA W
Komwsectna BB neobxoammo sunoamuTs komiieKcnsie 1a60paTopHbIe 1 NOAYIPOMBIILTCHHbIE
TEXHOJIOTHHNECKHE HCCAEI0BANMA C H3rOTOBIEHHEM W HCNLITAHUAMK GeToRa Ha ocHoBe mebua u
oboramEnnoro necka-orcesa n3 nopoa Ioaropuenckoro uam Hosoronero MecTOPORIEHHIT 1
rpydoro 6azaikTosoro sonokna u3 raiépo AMGHGOIHTOBOTO MECTOPOMKIEHNS.
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B xauecrse saxymiero marepuasa npu nponssocrse Gerona s SHAO Hcnonb3yercs
NPHBO3HOA LEMEHT. 3aNeKH OCHOBHEIX KOMTIOHEHTOB (KapboHATHOIO M FHHKCTOTO) AN
NPOHIBOACTBA NOPTAAHAUCMEHTHOTO KIHHKEPA OLCHEHH B paiione 19-ro kuaomeTpa Maruc-
Tpann O6ckas - Bosanenxoso. 3anack uemenTHoM ChIPLA — HIBECTHAKOB M ITHH — YTBEPX-
aenwt 'K3 B ackabpe 2009 r.

Taxum ofpasom, 8 Xapnie cymecrayer u octaéres ne poctpeBosannoii YHHKAIBHAS, 10
CBOMM KauecTBaM M NONOKCHHIO B TPAHCNIOPTHOM HHOPACTPYKTYPE, MHHEPAILHO-ChIPHEBAS
Ba3a JUist NPOM3IBOACTBA BHICOKOKAECTBEHHOTO KPYITHOTO H MENKOTO sanoanuTeacii Gerona,
4 TAKXKE apMUpYIouero Marepuaita — rpyboro 6a3anbrosoro sonokHa. A 8 55 kM ot Xapna
NO aBTOMOGHIBLHON K XKENCIHOMN TOPOTE PACTIONOKEHB TAKKE He socTpebopantbie OGbLEKTH
HEMEHTHOTO CHIPBA W KAMHS JUTA MPOH3BO/CTEA BHICOKONPOYHOTO 1ieHHs. Takoe coveTanmue
W PACTIOIOKENHE BIANMOIONOINAIONIX CHIPLEBLIX 623 CTONL AKe YWHKAILHO, KAK I BRCOYAlmas
APOHOCTSL Xapnekoro mebna. B npomiowne xe Xapna npuxonsT s HeroamHocets KOPIyca 3480108
mo seinycky | sman m? webus w 300 Teic. M* kenezobetona B ron

llpoussodcmao memrousoanuuonnnix mamepuaios na ocnoge MUNepaILHOn aams (NANT,
MATOB NPOUTHBHBIX M JIP.) MOXET BBITH OPraHH30BAHO M3 NOpox rabbpo-GazansTosoro cocTasa
Ampmbonuronoro w Hosoroanero mecropoxieHnit, 4ro NOATBEPAIACHO PEIVALTATAMM N0~
AYNPOMBIHUICHHBIX HCTIBITAHI. JTyqiei 1o BoeM noKasaTessiM SBAAETCH MUHEpATLHAN BaTa
W3 pacriasa nHpoKceHnToBn AMGHBOIHTOBOrO MECTOPOXAEHNMS B paiione Xapna ¢ nobaskoil
I 1% masectusnkos Hosoroanero MECTOPOXIEHMS. A 10 NOKAIATETAM XHMHYECKON CTOMKOCTH
B KHCJIOR Cpefe U 110 ef0ecTORKOCTH 9Ta BATa NPEBOCXOANT AHAIOTH HEKOTOPHIX BEMYIIMX
thupy Qurasimm w I semmm.

Tpoussodemao mensousoasuuonnbix, IACKMPOUITOAARUONNBIX U UYMONO IO @IOUEX Mame-
puaiog na ocHoae MONKUX & CYREPMONKEX BAI@ALMOBHIX 6040KON MOKET OLITH OPraHH30BAHO W3
rabdpo Ampmbonnrosoro mectopoxaena B paitone Xapna. Ha ocose 6a3aisTOBBIX BOJOKOH
BRITTYCKACTCH 0K00 20 HANMEHOBAHUIT MATEPHAIOR, HKCTITVATHPYEMBIX B TEMTICPATYPHOM
uHTepsaie o1 -269° 1o +950-1000° C  ucnoabayeMbiX B CTPOMTEILCTRE, B ABHA- H cyno-
CTPOCHHH, B MPOHIBOJICTBE XOMOMMILHOTO W JIPYTOro 3NEKTPOTEXHHYECKOTo 0BOpYAOBAHHS,
B APYrux oTpacisX. [TepenekTHBHbLIM HATIPABICHHEM HCMIOIL3OBAHMSA DA3ANLTOBOTO BOJOKHA
ABIISIETCH MPOMIBOICTBO KOMIOINTHLIX BAa3a06TONAACTHROBKX TPYG /118 TPAHCHIOPTHPOBKH
Yreso10opoaHoro cuiped. [Tpusenenne Takux Tpy6 no3sonsier noAYYHTS IHAYHTEABHBI KO-
HOMIeCKIH (exT 3a CHeT YBENHUEHHOTO CPOKa MX CYXGBI, CHHKEHHS 3ATPAT HAa MOHTAXK
TPYGONPOBOAOB M MX oBCAYKHBAHME, MIAHOBLIE W ABAPHITHBIC peMonTH. BasarsTonaacT-
KOoBKE TPYOB! He TPeByloT YCTPORCTBa 2MeKTPO- H XUMIaLIHTE. CHIKEHME MHAPARTHYECKHX
NOTEph B TAKUX TPYDONPOBOAAX NOIBOAAET YBEAUYHTH HX TPOMYCKHYIO CNIOCOBHOCTH (Npw
CONMOCTABMMOM JIHAMETPE) WK NPHMEHNTL GA1ATBETONIACTHKORRIC TPYOLI MEHBILIETO AHAMETPA
MO CPABHEHWIO C METALTHYCCKHMH aHANOraM K.

Komraexcumie, B Tom uncae nabopatopro-rexsonornieckie, Heeaeaosanus rabépo
AmipubonnTosoro mecTopoxacHs, sunonnennsie HUJTBB, noxasaim x NPHIoaHoCTh LI
MOAYIEHNS TPYOBIX, TOHKHX M CYNEPTOMKHX BOJOKOH M0 TEXHOMOTHI MIARICHIA Opoas Bes
NpHMCHCHHA Jmpumc'mmlt MIATHHLL, YTO BECEMA CYHIECTBCHHO B IKOHOMHUECKOM OTHOWIE-
. Bee BIAK BOJOKON HMEIOT BRICOKHE NOKA3ATE AN BOAOYCTOIMMBOCTI H IEA0MECTORKOCTH Ha
YPOBRE BOJOKOH W3 ITanonnoro Gepectosenxoro Gazamta s Ykpamne. [To kucaoroycroituusoctn
NOJYMEHHBIC BOJOKHA HECKOMBKO YCTYNAIOT BONOKHAM W3 GepecToBenkoro basansra.

Ha ocrone Tonkoro sosokma cpesinm anamerpom 5.9 MukpoH 13 pacnaasa rabbpo wa
Jlfﬂm)"lﬂlﬂﬂk NMPOMBIIUAECHHBIX YCTAHOBKAX NOAYYCHB! MATHI MPOUIWBHLIE TEMIOHIONALIWOH -
Hue (FOCT 21880) u it rennonsonsiumonssie (FOCT 9753). Yacts eutpss Amdpubonuro-
BOTO MCCTOPOXICHHS 110 AAHHLIM NaBopaTopHLIX HCCIENOBAHKA YIORIETBOPACT TPpeboBaHAM

AR noayHeHns Hanbosee nenHbIX HenpepuBIbLIX HAILTETOBLIX BOJOKOH.
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B cpa3M ¢ Hanuuuem B rabépo BEAIOMEHHI KBapua, yXYIIIaniuxX KauecTso pacniasa n
SOJIOKOH 1M Temmepatype riasnerms 1400-1450°C, uenecoo6pasno NPOBECTH ONLITHO-TPO~
uiennbie askn npn Temneparype 1750-1800°C 8 orevecTBEHHbIX HHAYKUHONHBIX NEYAX W
HCCAEA0BAHNA NOIYMEHHBIX BOJOKOM.

Ipouseodcmeso yemenma. Bonpoc o CTpOMTENLCTBE B paiione r. JlabbITHaAHTH LIEMEHTHO-
ro 3asofa npou3soaMTenbHocThio 1,0-1,2 MIIH TOHH BIEPBLIE PACCMATPHBANCH B 1988 romy
HAa PA3MYHBIX AAMHHUCTPATHBHBLIX YPOBHAX BILIOTH 1O lNocnnana CCCP. B kavectse
ocHOBHOTO KapBoHATHOTO KOMIOHEHTA TJIAHUPOBAJIHCH HIBECTHHKH Hosoreanero Mec-
TOpPOXAEHUS!, KOTOPOE B TOT NEPHOJL PA3BEBIBAIOCH B paiioxe 16-17 kunomeTpa 1OpOTH
Ofckas — bosanenkoso. K ToMy BpeMeHH NMPUTOIHOCTD H3BECTHAKOB 3TOTO MECTOPOX-
neHHA HALLIA CBOE OTPAXEHHE B NPEABAPHTENBHOM 3aKI0YCHUN HHCTHTYTA « [ HIpole-
menT» o1 28.06.1988 r. Ne 31-1573,

B 1988-1992 rr. B paitone pazbe3ia «19 km» noporu Obckast — bosaneHkoBO DBUIO Bhi-
SABACHO KPYITHOE MECTOpOXKIeHNe HeMeHTHbIX ruH «[lynirsio» B 3107 Xe nepwol B noay-
kuaoMerpe 01 HOBOroaHero MecTOpoXieH s, B CBA3N ¢ 30JJ0TOHOCHOCTBIO NOCTEANETO, Duina
OKOHTYpeHa HOBasl TUIOLLAAL PACTIPOCTPAHEHHHA AHATIOTHYHBIX H3BECTHAKOB — MECTOPOXKICHHCE
Hosoronmee-2. TpocTpaHCTBEHHO 3TO MECTOPOXICHHE NMPAKTHUECKH CJIHBAETCH C MECTO-
poXJIEHHAMM cTpouTeabHoro kamus Hosoronnee u Hosoroanee-MoHTO, NPUTOAHOTO JUTH
MPOM3IBOJICTRA BHICOKONMPOMHOTO ebHs mapox 1000-1400,

B 2007-2008 rr. 3a cuer cpencts 6iomkera IHAO nposeseHa olleHKa MECTOPOXIEHH I
Hosoronuee-2 1 TTyHIBIO LTS TPOH3BOACTEA IEMEHTA, 3anachl H3BECTHAKOB W IJIWH NO KaTe-
ropusm C,+C, yrsepaaens I'K3 Pocuenpa s nexabpe 2009 r. Bee uccienopating UEMEHTHOTO
ChIPBH ITHX MECTOPOXICHMH, BKITIOYAs 1abopaTopHO-TEXHONOTHYECCKHE MCTIBITAHWSA, TIPOBC-
neHsl rogoBHbIM oTpaciessiM HHeTHTYTOM PTYTT « [LTHHW Ureonnepyn» B r. Kasanb. M3 cmecn
M3BECTHSIKOB U TIWMH MONYYEH HEMEHTHLIH KitnHKep Mapky «400» (rapaHTupoBaHHas Mapka)
MO MPOMHOCTH NPH cxXaTui 1 Mapku «600» o npouHocTy npu u3rube no cyxomy cnocoby
MPOM3BOACTBA. 3arachl U3BECTHAKOB M INMH obecneunBaloT MPOU3BOACTBO NMOpTAAH/LE-
MEHTHOTO KIHHKepa B Koauuectse S00 Thic. TOHH B roj Ha cpok 76 siet. MmeeTcs peaibHas
BOIMOKHOCTH CYILECTBEHHOIO NMPUPOCTa 3anmacos Ha duianrax Mectopoxennit, 'K3 pexomen-
JOBAHO NPOBECTH MOJYTIPOMBILICHIBIC HCNBITANKA IINXTHE H3BeCTHAKOB ¢ ramuamu. B cesasn ¢
BBICOKOI ILAMCTOCTBLIO (YBIAMKHEHHOCTBIO) [JTHH 1E1ec00DPA3HO NPOBECTH TAKHE HCMBITAHWA KAK
10 06KIMHO NPHMERSEMOMY CYXOMY, TAK H 110 MOKPOMY criocoly npou3soacTsa kKamnkepa. [Tocie
HEro BHITOMHHTE AOMOMHNTENIBHBIE TEXHHKO-IKOHOMHYECKHE PACHETHI 11e/1eco00pasHOCTH
CTPOMTENLCTBA 3aBoaa no bonee achdpekTHBHOMY CNOCODY NMPOMIBO/CTBA KIWHKEPA.

Heckonsko npobaemMarHyHbiM SBIsieTces obecneueHne UEMEHTHOTO NPOU3BOACTBA 3aria-
CaMM AKTHBHBIX WIH MMAPaBINIecKnX munepaibibix aobasok (AM]I), xotopeie BEOAATCA NPH
MOMOJIE LEMEHTHOTO KJIWHKEDPA JUIS NOBLIIIEHHA YCTOHYMBOCTH DETOHOB, 3KCIIIYaTHPYEMBIX
BO BAGKHON Cpene U noj BoAoH, a Takke DETOHOB rMAPOTEXHUYECKHX, B TOM YHCIIE MOPCKHX,
coopyxkeHuii, K nacrosuiemy BpeMeH# B KauecTse Bunxkaifero noTeH HHaIbHOTO HCTOMHH-
Ka TAKOTO ChIPhSI MOXHO PACCMATPHBATL MECTOpOXAeHWe copbupyiommx rmimy Hanseran-1
(Apwopekas ruomans), Kotopoe pacnosioxeHo B 25-26 kKM K BocToky ot 41-42-ro xuiomerpa
noporn Obekan — Bosanenkoso, 1o BesmunHe 06BLEMHOI Macchl MeHee |, XUMHYECKOMY M
TPAHYJIOMCTPHHCCKOMY COCTABY 3TH TIHHBI OTHOCSTCHA K PA3HOBHIHOCTH PLIX/IBIX KPEMHHC-
MO-TIUHHCTRIX TOPO, MPHIOAHBIX UTH NMPOUIBOJICTEA LEMEHTHOIO KIWHKEpa, YTo MO3BOIAET
PACCMATPHBATH MX B KAYECTBE NOTEHIMANBHON rupasnuyeckoil fobaskn, Heobxomumo Honee
ACTAILHOE HIyIenne 3THX rn (Dypenne, onpofoBanue), BKIIOYAS TEXHOIOMMIECKHE HCTILITAHNA,
B KAUCCTRE MUIPABINYECKON T00ABKH K NOPTAAHINEMEHTHOMY KIWHKEPY.

lpousaodcmeao kepasuneckux cmenossix mamepuatos, EquHCTBEHHBIM ODBEKTOM, T1E
MPHTOLHOCTE CHIPLA OLIEHEHA HA YPOBHE MONYTIPOMBIILICHHBIX UCNBITAHUI, SIBIACTCA Me-
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CTopokacHHE UeMEHTHBIX FAuH [Tylrsio » paiione 19-ro Knaomerpa rpacest O6ekas - Bo-
BaHeHKoBo. IMonyuennvie npu uenuTanmsx KHPIHY KepaMHYecKuit paaoBoit nycrorensiii u
KAMHM KEPAMHYCCKHE PANOBLIC, MYCTOTENbIE coorsercTayior FOCT 530-2007 was mapkw no
npounocTH «M-150», no MoposocroitkocTy F-25, a xupnua kepammueckmit amuesoit nycro-
TebIH — Mapke 1o npouocTH «M-100», no Moposoctoiixoctu F-50. Hemocratkom amux ramm
ARNSACTCH BLICOKARA YYBCTBHTENBHOCTS K CYIIKE H HEOBXOMHMOCTE MPHMEHEHHA OTOLLAKIITMX
Jnobasok B KoawvecTse ao 30% (ManouyBcTBHTEABHBIE K CYIIKE CYTAMHKH + onwiku). B canan
€ 3THM BoJice NPEANOYTHTENLHBIM CHIPLEM LUTs KEPAMHYCCKHX CTEHOBBIX MATEPHANOB CACAYET
PACCMATPHBATE MANOYYBCTBHTEALHBLIC K CYIIKE IIHHL BuiHasimHekoro MECTOPOXIACHHA,
PacnojoxeHHoro wxnee cranimmn Obckan,

llpouseodcmao cmenoavix mamepuaoa asmorciasnozo meepdenus. [1oaynpoOMBIILICHHBIMK
HCTibITannAMM Ha Kpackobckom onwirronm 3asose BHUMCTPOM (Mock. 06a.) yeranon-
AIEHO, YTO OTCEBLI pobaeHus kvapuensix anoputos MoxropHenckoro MecTopoxieHus Ges
oboramenns nNPUTONHLI LIS MPOXHIBOACTBA MPPEKTHBHEIX CTEHOBBIX BAOKOB HI MIOTHOID
CHiMkaTobeTona mMapku «125» no npounoctu u F75 (") no mMoposoctoitkocti. INMo npea-
BAPHTC/ILHBIM AAHHbBIM JUISL TPOM3BOJICTBA CHAMKATHOTO KMPIHYA W KaMHell aBTOKIABHON
TBEPACHUA MOTYT GbITh HCIOABIOBAHBI KBapUEBLIC Iecki OBPaxHOro MECTOPOXACHMA Ha
16-m kuomeTpe asrosoporu JlabesrHany - Xapn.

Jpyzue nanpasasenus ucnoaviosanus cxarsnwx nopod. BLicoKoaeKopaTHBIHBIE H CHAB0
TpelnHoBareie rabbpo XanaransbecKoro MeCTOpoOXICHHA, a TAKKE MPAMOPHIOBAHH bIC
H3BeCTHIKH MecTopoxacHui Jlaboposoe u Anrana-Ta, ¢ yrsepaxaennsivmu 'K 3 3anacamu,
MPHTOLHBE /LIS NOAYSCHHA OBIMLOBOYHBIX MANT. MeCTOpoXISHUS PACTIONOKEHM B HENoc-
peacTaeHHOM GanzocTr ot goporn O6ckan — BosaHeHKOBO — B paitone 102-ro u 140-ro xuno-
meTpos (Llyusuuckan n Jlaboposckas nuowmanm coorseTcTse Hio). [Lst 310l uean npuroaHs
TAKKE KBapuessie 1HOpuTh! TTogroprenckoro mectopoxaenns (Xapn), B rpaHmniax KoToporo
BBIIENICH YYACTOK ¢1a00 TPEUIHHOBATHIX NOPOJL.

Mo noxasarensM mMexanuueckoll npouHocTH, MOPO3OCTOHKOCTH M JIPYTHM CBOHCTBAM
NopozL HOABIHHCTBA MECTOPOXACHHI TIPHTOAHB! JUTS POM3BOACTBA KAMHS Bpycuaroro u
KaMHE#H GOPTOBBIX JUIS IOPOKHOTO CTPOHTEALCTBA. MMECTCA MONOKHTEALHBIA ONBIT NPOM3-
BOACTBA OPYCHATKI W3 KBAPUEBLIX AMOPHTOB TOATOPHEHCKOIO MECTOPOXICHHUS B HCTIPABH-
TeabHOM yupexuaernn Mumocra Poccunm B noc. Xapn.

Hcxons n3 crenenn TeXHONOMMYECKOHi H3YICHHOCTH W KAYECTBA ChIPb OTACABHBIX MC-
cropoxacHui, pekomenaanni NK3 u TK3, a Takxe B ueasx nossiueHus HHBECTHIHOHHOI
MPHIVICKATEABHOCTH MECTOPOXIACHHI W KOMIIEKCHOTO HCITOAB30BAHMS PECYPCHOIO NOTEH-
ILHANA MECTHBIX CTPOHTENBHBIX MATEPHAIOB LENECOOOPAIHBIMU MPEACTARNAIOTCH CACTYIOUIHE
NONOIHHTENLHLIE HCCACIOBAHMAL

I. ToaynpombiiienHbie HCITBITAHKA NOPTAAHAUEMEHTHOTO KIWHKEPA 110 CYXOMY W MOK-
POMY Cnocoby NMPOHIBOACTBA U3 IIMXTH HIBECTHAKOB W IIMH MecTopoxeHui Hosoroanee-2
u [yHrsio, TexHuKko-IKOHOMKYECKHE PaciEThl /LISt BrGOpa Gosiee paumoHiLHOTO BapHanTa
MPON3IBOACTEA LIEMEHTA,

2. Ouenka copbupyoummx ramn mectopoxkaetns Haaefieran s kauectne cLipbesoil 6asm
AKTHBHBIX THAPARTHYCCKHX N06ABOK K NOPTAAHALICMEHTHOMY KIHHKEDY.

3. NaGoparopusie # NOAYNPOMBILLIEHHBIE HCMLITAHKUS TPYOLIX Ga3ANBTOBKX BONOKOH
13 rabbpo AMOHBOAMTOBOTO MECTOPORKICHMA,

4. laGoparoprwie (Mp HEOOXOAWMOCTH — NOAYNPOMBILICHHBIC) TEXHONOTHYEC KHE
HCNBITAHUA 1EGHA 1 BYIKAHONEHHBIX NMOPO HOBOTOAHErD MECTOPOAUICHHA MM KBAPLCHEIX
anopuTos [MoaropHEHCKOTO MECTOPORXACHMS H NMECKA — OTCEBA H3 ITHX XKe NOPOJ B KAYECTRE
sanoauuTencit Taxeanx beronos. Menonkays npu 31oM noayueHnsie uemenT 1 rpyboe 6a-
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JUTHTOBOE BOJIOKHO W3 MECTHOTO ChIPbH B KAYECTBE BAXKYUICTO H apMHPYIOLLETO MATEPHANORB,

4 rnHsl MecTopoxaenna Hajoeran — B KauecTse THAPaBiIHIecKol nobGaBKH JUIA TMIPOTEX-

Huveckux HEeTOHOB.
5. TexHHKO-IKOHOMHYECKHE PACYETh! 11e/1eco00pa3HOCTH KOMILICKCHOTO COBMECTHOTO

OCBOEHMS YKA3AHHBIX MECTOPOXICHHH OIHMM — JIBYMS MHOTOTIPOHIBHBIMM MPEATPHATHAM K
¢ BAPHAHTAMM PACTIONOKEHHS B PaHOHE pasbe3ia «19 kunomeTp» Tpacest Obckan — bosanen-
koso (1) u (min) B noc. Xapn (2).

Bapwant B paitone 19-ro kniomerpa pacen Obekan — Bosanenkoso. JlocToMHCTBA 3TOTO
BapHaNTa — IIPOM3BOACTBO LIEMEHTA, IEGHA 1 bazankTohubpobeToHa MOXKHO OPraHH30BaTh
Ha onHoit npoMrutomanke. lNMpuBo3HbIM (Ha paccTosHHe 55 KM) B 2TOM BapHaHTE ABISCTCS
coiphe ¢ AMGQHBOIHTOBOTO MECTOPOXICHUS JUTS MPOH3BO/ICTBA rpyObIx Da3aANBTOBLIX BOJIOKOH
win rotoBeie BB, npuueM M B TOM, ¥ B IPYFrOM C/Iy4ac — 3T0 MATOTOHHAXKHBIC MEPEBOIKH.
JUia yIyqIHeH sl Ka4ecTsa KpYImHOTO M MEJIKOro 3anonHnTesei berona secbma uenecoofpas-
HO BHEAPHTH ApoBIeHHe NOPOJ Ha OTEYECTBEHHBIX APOGHIBHO-COPTHPOBOYHBIX YCTAHOBKAX
«JIMMs, oBecrieynpalonnx noaydernne mebns kybosuanoii chopmsr. Takoit webens u nomyT-
HBIT TECOK-0TCeB 0BeCeuHBAIOT MaKCHMATLHOE CLETICHHE MAaTepHaIoB B GETOHHOH CMECH
W, B KOHeYHoM cuéte, Bonee BLICOKYIO NPOYHOCTL BeToHa.

O HHM W3 CYNIECTBEHHBIX TUTIOCOB [IAHHOTD BAPHAHTA MOXET DBITh KOOTIEpaLHs ¢ Nnpo-
extpyemsim anecs N'OKom no paspaborke 30/0TOpYaHbIX MecTopoxaerniit «Hosoroinee-
MorTos 1 «[TeTponasioBCKOe», Ha NMEPBOM U3 KOTOPLIX HAYATEI BCKPBILIHbIE padOTHI. IT10
MNO3BOAMT HUCTIONb30BaTh 1A BeTtona Gonee neweEBsblii EOEHB W MECOK-OTCEB H3 CKAbHBIX
MOPO/ BCKPILITH 3THX MECTOPOAKICHHMIT, & TAKKE CHU3UTH MIEPKKH SHEPreTHYeCKOro obecre-
yeHust 06bekToB. Llesecoobpasno NpH 3TOM TAKKe YMUTHIBATE, YTO B AAHHOM pPailoHe BeaeTCH
OlEHKA HOBOTO 30JI0TOPYIHOro ydacTka Ha dyutanre IlerponasioBckoro MECTOPOXKICHNA, A
B paguyce 10 5-7 KM OT HEro BhUIEAEHB! €l1E HECKOABKO NEPCTNEKTHBHBLIX HA PYIHOE 30]10TO
yuacTkos. Eneé onms apryMenT B Nob3y CO3AaHus 3ech MHOTONMPOWIBHOTO NPENPUATHH —
B CI'0 COCTABE MOMXKHO TAKHE OPTaHH30BaATE NPOWIBOACTEO BRICOKOAEKOPATHBHBIX UEJ'II-"ILIDB{}‘{—
HBIX TUTHT, TPOTYAPHBLIX 1UT, GopmiopHoro n 6pycyaToro Kamus n3 rabbpo Xansransbeickoro
MECTOPOXKIEHHA U MpaMopa Mectopoxiennii HAurana-I1s wan Jlaboposoe ¢ paccroaHmueM
nocrasku 6nokos 80 1 120 kM.

Haubonee cyiecTBEHHBIM HEJOCTATKOM 3TOTO BapMaHTa ABAAETCA HEODXOAMMOCTh
CTpOUTENLCTRA rasonposoa (okono 25-30 kM) ¥ razoTypOMHHOI MEKTPOCTAHIIHM, KOTOPhIE
HEOOXOMMMBI M B CTYMAE PA3MELLIEHWA 31ECh TOJALKO HEMERTHOIO 3ABOA.

Bapuant 8 noc. Xapn. ITpenmyiiectsa storo papuanTa st bazaisropubpoberona — mak-
CHMATLHO CTABMILHBII 110 KAYECTBY BLICOKOTIPOYHBII M BEICOKO MOPO30CTOHKWIT ebeHb ni
KBAPLEBLIX IHOpUTOB TToAropHEeHCKOro MecTopoXkaeHus, coipbe AM(PHOOIHTOBOTO MECTO-
POXIIEHWS JUTH TIPON3BOACTEA MpyBoro 6a3anbTOBOTO BOJIOKHA, IeHCTBYIONAs rasoTypOHHHas
INEKTPOCTAHLINA. A, KPOME TOT0, TAKKE HATUYHE MPOM3BOACTBEHHBIX 0OBEKTOB ObIBLINX
uiebenounoro 3asona (1 mun kyb. M) u 3asoaa JKBH (300 Teic. Ky6. M), BKmouas 1ex obora-
IEHHS NecKa — oTceBa cnocoboM BOIMYIIHON cenapaimn.

Henocrarku atoro sapuanTa — HeoBXOMMMOCTD MOABO3a LIEMEHTA C MECTOPOXIEH WS
Hosoronnee-2 (55 kM 1o xene3noii win aBToMoGUILHOMN TOporaM), 8 TAKKe HeoBX0IHMOCTh
BEIKYTIA TPUBATH3MPOBAHHLIX 3aBOA0B MO BeITYCKY 1webus u ZKbH u nx ocHosaTensHo#H pe-
KOHCTPYKIIHH,

Beposthee seero, 8 Xapne Gyner tenecoobpasHo OpraHu3OBaTh MPOM3BOIACTBO TELIO-
M30IHIHOHHBIX MATEPHAIIOB (MIMT, MATOB W [IP.) 10 OJHOMY W3 JIBYX BAPHAHTOB!

d) Ha OCHOBE TOHKOTO M CYTICPTOHKOTO 6a3ankTOBOTO BOJOKHA U3 raGpo AMdpubonuTo-

BOTO MECTOPOXKIICHHS, COUETAN BLITTYCK ITHX MATEPHAIOB C NMPON3BOACTBOM rpyDbiX BOIOKOH
s apMupoBavus beroua:

3 «llymu peasuzayuu nedhmezazosozo u pydnoco nomenyuasa XMAO - [0zpuis




HIBECTHAKOB — 55 kM),

Kpome Toro, Ha ocHoBe HeoBoraménnsix OTCEBOB APOOACHHUA KBAPLUEBBIX IHOPHTOR B
Xapre MOXHO OpraHu3oBaTh BRITTYCK MPDEKTUBHEIX KAMHEH CTEHOBAIX M3 MIOTHOTO CHIM-
kaTobETOHA ABTOKNABHOIO TBEPAEHMA Mapk# «125» no npounoctu u mapxu F75 no Moposo-
CTONKOCTH.

3arpatsl Ha MepeuHCIeHHbIE Bhie AOTIOTHHTENILHBIC TEXHOAOTHYECKHE HCCNEA0BAHHA
W TEXHHKO-IKOHOMHYECKHE PACYETHI MPOCTO HEIHAYMTENBHBI MO CPaBHEHHIO C MHUTHADAHBI -
MU CpeacTBaMH GIOUKETOB PaIHLIX ypOBHEH, MOTPAYCHHBIMM Ha hOpMUpOBAHHE B PErHOHE
MHHEPANEHO-CHIPLEBOH Basnl cTpoitumaycTpun. M atH orpoMube cpeacrTsa MoxHo Gymer
CHMTATDL MPAKTHYECKH BRIGPOWIEHHBIMM «Ha BeTeps, ¢CiN NPOMTHOPHPOBATL HEOGXOAUMBIE
LOMOIHHTENLHBIC HCCAESAOBAHHA.

B 3axumoueHme cremayer noadepKHyTh, 4T0 YCHIAHAMH MOAAPHOYPANBCKHX M TIOMEHCKHX
reosioros 3a nocnentne 40-50 ser v 3anannoi wactn AHAO coanana mMouHas MHHEpAILHO-
CripbeBas 6a3a CTPOHMHAYCTPHH MHOFONPOHILHONO HA3HAYEHMS. basa, ocsoenue koropoii
CNOCOBHO YAOBACTBOPUTE CAMYIO BHICOKYIO TIOTPeGHOCTS OKPYTa B OCHOBHBIX CTPOMTEALHBIX
MaTepHanax, mpu Tom xopourero Kavectsa. M ne Tonsko okpyra.

K coxanenmio, xoadipmument ucnonsiosanus sroro PECYPCHOIO NMOTEHUMANA HIHY-
TOXHO MaT M C rofaMH JlaXe yMEHBINACTCH, XOTH MOTPEGHOCTSL B CTPOMAaTepHAIaX pacTer.
XOUETCA BBIPAIHTL HALEKILY, ITO BCE XKe CHTYaLUA HIMEHHTCAH C TOYHOCTBIO «110 HaoBopoTs
yxe B camoe Guxaiinee spems.
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2. ITepesosuuxoa b.B. UInmunanshas ouenka Gasutos Mpunonsproro Ypana s xauecrse ChIpbs
Ui npon3ssoacTsa 6asansTosoro sonokHa // Bectimk IMepmckoro ynusepcutera: leonorus, 2009,
= Buin, 11(37). = C. 36-45.
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PE3VIBTATHI U3YYEHUS CHITYPUMCKHX
MATMATUTOB MEX/IVPEYBS IIIEKYPbS — CEPTBIHbBSA
B 2010-2011 IT.

* K.}O.Kyapun, ** H.C.Kapmanos, ** A.B.Tpasun,

** 1.B. Hukonaeea (*@I'BOY BITO «Hropckuii
rocyapcTBeHHbLIH YHUBEpCHTET», T. XaHThI-MaHCcHiCK;
**Mucruryr reonornn u muHepanorun CO PAH

um. B.C.Cobonesa, r. Hosocubupck)

C 2009 r. konnexTus kadenps reonoriuu KOropckoro rocyaapcTBeHHOIO YHHBEPCUTETA
NpoBOAUT paboTE MO YTOYHEHHIO MEOJIOrHYECKOTO CTPOCHUA CEBEPHONH YaCcTH NMAJICO0KEAHH -
yeckoro cekropa [Mpunoaspuoro Ypana. C 2010 r. paboThl NPOBOAATES B COTPYAHUYECTBE C
Mucturyrom reosiorum u munepatorun umenn B.C.CoGonesa CO PAH (r. Hosocubupek).
Mecaenosanus suinoaHeHs! npu hunancosoi noanepxke @LIT «Hayunsie n nayuno-nena-
rorudeckme Kaupsl vHHoBaunwonHoi Poccun na 2009-2013 rr.».

B crpykTypax naieookeanudeckoro cexropa [Tpunonsproro ¥Ypana nuomans uecneno-
BAHII OXBATHIBAET PAIOH pacnpocTpaHeHHsa CHIYPHHCKHX MarMaTHuecKux obpasosanmnii
mexaypeuss Cepreibs (Ha jore) — Illexypssa (Ha cesepe) ot 30Hbl [nagHoro Ypankckoro
rayBMHHOTO paidnoma (Ha 3anajie) 10 PasBUTHI TUIHTHBIX oTAOXeHU# 3anannoil Cubupu
(Ha BocToke) (puc. 1). B cTpoeruy nuouaam npyHUMAaloT yyactue rabbpomnisl MOIHTEHHOTO
[LlekypbuHcKoro Mmaccusa, rpanuTonabl CepreiHbMHCKO- LLleKyphMHCKOro MaccuBa W BYN-
KaAHOTEHHO-0CAIOYHBIE oDpazosanus coummopcekoit Toaum (mo M. M. [Tasnosy, 1990). 'ab-
OpoMIBI NPOPBaHLI 1A KaMi pa3HOTO COCTaBa, CPeH KOTOPBIX NpeoblafaloT MHKPOrpaHHThbI
W rOpHOAEHAMTEI.

MeTonmka weeae oBanmnii

I. TarensHo npoanatM3upoBaHLl BCC MATECPUALI, TIONYYEHHBIE NPH NMPOBEAEHUH B Npe-
Aenax MIowanyu uceneloBaHui reojloro-cheMouHbIX pabot, Haunnas ¢ 1948 r. Pesyasrarsl
0BpaboTKM 3THX JAHHBIX HALLUTH oTpaxeHusn B paboTax |4, 5, 6].

2.B2010-2011 rr. nposenensl noiessie pabotsl B Hacceitne pex Llexypost u Ceproitbs, B
KCIT{'IphIH AKTHBHOES YHACTHE TIPHHUMAIH CTYIEHTH M MATHCTPAHTE TCOMOTHHYECKHUX Creuansb-
HocTei Kropekoro rocynrapeTBeHHOTO YHHBEPCHUTETA B PAMKAX YYEOHBIX TE0I0TO-CHEMOYHBIX
W HayMHO-HCeaenoBaTekeKMX NpakTHK [8]. B peaynsrare nonessix pabot omicano donee 150
Touek HabuioneHus, otobpano 6onee 200 obpasiios. TTpuBA3Ka ToUeK HAGMIOAEHUS OCYIILECTB-
JISIACKH € MCTIONB30BAHMEM CNYTHHUKOBOH Hasuraumnu (GPS).

3. .*\Frﬂ_'Tiﬂ'WICCKHE HCCNE/I0OBAHWA BLITIONHCHEI B HI-IC"['H'E}-"I‘B reQmmorHy M MUHEPATOTHH HMeE-
iu B.C.CoBonena CO PAH (r. HorocuBupek). AHanns BaIoBOTO COCTABA MOPO/ BbI-TIOJHEH Me-
TojioM PDA na ripuGope ARa9900XP 8 UTM CO PAH (anamrrik H.M T'nyxosa) — 28 obpasios.
Musnepanorieckue eeneoBaHHs (ananuTuk H.C . Kapmanos) npoBeieHbI ¢ HCTIOAL30BAHHEM
HEKTPOHHOTO Ckanupyloutero mukpockona JSM-6510LV (Jeol Ltd) ¢ aneproaucnepcHOHHBIM
cnekTpomeTpom INCAEnergy 350 ¢ netextopom X-Max-80 (Oxford Instruments Analytical Ltd)
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Veaosunie obomaveHms

| — wmelwsoiicko-kainosoickne oTiomenna Yexaa  Janaano-Cubupcxoi mas;
2-3 — BYAKAHWTH PYBIWIOPCKOR TONWH, 4 — BYIKAHOTEHHO-OCAA0MHME OOPAIORIHMA
COMMILOPCKOR TOALMK, § — MHTEHCHBHO PACCIAHUOBANNHKE M XAOPHTHIHPOBANHLIE
NPEHMYLIECTBEHHO BYIKAHOTEHHBIE OOPAIOBAHHA NOABHHCKOR M XOMACHHHCKDH
CHHT; 6 — J0Ha MenaIKa; 7 — JaiiKH HRAEILCKOro koMILIekcd; B-1 | — pepxueTaruin-
ckuii kommnexc: 8 - nalikn maarMorpaniTon, 9 - nAarMOrpanKTEE TpeTheR dais,
10 - amoputi stopoit daw, |1 - rabbpowms nepsoil dase; 12-13 - rarwioxsT-
AwMCKHil xommiexe: 12 — mukporpauuTl BTopoit dase, |13 - rab6poras nepsoii
hasw; 14 - runepbaiuTel CATATMMCKOIO KoMILIeRca, |5 — reosornyeckne rpannus;

16 — mosmmrn; 17 - paspussbie napyisenus; |8 — unrpyansuse maccuss’ | - [le-
Kypeuncknii, 2 - Ceprannuncxo-Llexypsuuckuii, 3 - Ceprumsuncenii; 19 - royxu
Habmoaenni, 20 — YMACTOK JETAILMLX HOCICIOBAMNIA BYAKIHHTOR COMMIOPC KO
rosum (puc. 6)

Puc. 1. Thowads weciedosanisn # SCOIDiNeckix CmpyKmypax naicooxeanuieckoso cexmopa Ceaeprogo
u Mpunawspwoco Ypasa fno B A dvauny, 2009)

npu yekopsiomiem wanpsukermn 20 kB, roke aextporsoro nyuka 0,3-0,5 HA, spess npu Ha-
bope cnexktpos 10 ¢, MUKPOIOHAOBBIMH HCCACAOBAHMAMME MI3VHCHDbI NOpoAcodPAIVIOUINE ¢
aKLeccopHbie MuHepas B |2 obpasuax (1672 onpeaenening ). MukpoaneMeHTHBIN COCTaB Nopoa
onpenenet metogom [CP-MS wa npubope Finnegan Element | (asanwmik M.B. Hukonaera) — 28
obpaiuos. AbcomoTHbii Bo3pacT (anannTik A.B. Tpasnn) onpeacien Ar/Ar Meroaom no nopo-
acobpasyiowms asdmboay, BHOTHTY 1 IL1ArHoKAAY — 8 onpeacicHni
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4. AHAMTHYCCKHM HCCIEI0BAHMAM NPEILICCTBOBAI0 nerporpauyueckoe HaydeHUe Ka-
MEHHOTO MATEPHAIA B NPO3paYHBLIX uUindax: MIroToRIeHO N H3YIEHO 73 umda.

PeayasTaThl HCCA€I0BAHKI W HX 0DCYRIeHHE

Caeaver OTMETHTh, UTO MOYHIeHHbIE HOBBIE JAHHBIE HE TIPOTHBOPEYAT BbIBOAAM, chop-
MYJIHPOBAHHEIM MTPH 06001IEHHH Pe3Y/IbTATOB FE0I0T0-ChEMOMHBIX M TEMATUYECKHX pabor,
pLIONHEHHBIX B Meauypeuse Typynss — [llekypbs 3a nepunon 1948-2005 rr. [4, 5, 6].

PeayabTarsl Hecaea0BaHil chOPMYIMPOBaHbI B BUIE TAKHX MOJIOKEHUI:

|. Hlexypsunckuit maccus caoxcen deyma pasHogopacmuvimu 2abopo: dpesrue — mazu-
AOK BILIBMCKO20 KOMRAEKCA, MOA0Obe — BEPXHEMAUALCKO20 (Ce8epOpyIHUYHO20) KoMRIeKcd.
HeobGixodumocms eniienenus Mo1odsix 2a60poudos noomeepicoaemcs 2eon02uMeckumu, 2eogu-
UHECKUMU, MUHEPAAOZUHECKUMU, NEMPOXUMUMECKUMU W 2EOXUMUMECKUMU dattbimu:

— npu niposeneHnn nosiessix pabor 2010 r. B GeperoBbLIX OOHAKEHUSIX P. [llexvpea ycTa-
HOBAEHO PAIBHTHE JABYX THNOB rabbpo: NoaocHaTeIX H MACCHBHBIX. KOHTAKT MEXILY HUMH HE
sapurcuposad. Neodmanueckie TaHHBIE MO3BOSIOT MPEANOAaraTh KOHTAKT rabbpouios B
paitoHe ycrbst pyd. Kénbixbs;

— MoaocUaTeie (TArMIOKBITILIMCKHE ) rabOpOMIbl BMENLAIOT KCEHOIUTh MHPOKCEHHTOB
KAYKAHAPCKOrO KOMIUIEKCA; B COCTaBe rabbponaos BEPXHETAIWIBCKOTO (CERePOPYIHHYHOTO)
KOMIUIEKCA NPHCYTCTBYIOT KCEHOMHTHI PACTIONOXEHHBIX BOCTOYHEE BYJIKAHHTOB COMMILIOPC-
KOH TOMLIM,

— TArWIOKBITTBIMCKHE MONOCHATHIE rAb0pOMILI XapaKTepH3yIOTCH OTPHUATETBHBIMH 3Ha-
YeHUAMH MATHUTHOTO MOJIS; BEPXHETANIBCKME (CeBepOPYIAHHYHBIE) — NONOKHUTEIbHBIMHA. B
Beperossix ooHaxeHusix p. CeprbiHbs 3aM0KYMEHTHPOBAH HHTPY3INBHBIH KOHTAKT (C 30HOi
JAKATKH ) Mexy rabbponaami, NoATEEpKACHHBIH reodusnveckoil nndopmauneii (puc. 2);

— COCTaBLl rabipOMIOB TArMIOKBITABIMCKOIO KOMIUIEKCA Ha METPOXHMHYECKHX IHarpaM-
MAX 3AMETHO CMELLEHBI B 1oJist cyDLIenoMHbIX cepuit (puc. 3);
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Puc. 2. Ompancenue konmaxma 2a66poudos maswiokmisiMeKo2o U 8epXHEMAUABEKO20
(cesepopyduunozo) komniekcos & maznumunom nose (no mamepuaiam OAO sAspozeodusuxar, 2009
u OAO « Ypaancxas ceoduzuneckan acenedunuss, 2009)
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Puc. 3. Hempoxumuseckan xapaxmepucmuka cafipoudos masuion sauidmMeKosn i oepxnemas i Koo
{cesepopydnianoso) kountescos: @ — duaspassa TAS [7]; 6 — duaspaswma J1.C. bopodusa [ 1]. Moas cepui
I — mogeumosoi; [l — uwmwecmosoi, [ — ussecmioso-wesownon; [V — cyGuperoanoi; V — wesonnod

0

= taﬁﬁrml.l,-lu TATMIOKBITABMCKOND KOMITICKCA XapaKTEPHIVIOTCH NOBLILUEHHBIM YPOB-
Hem KoHuenTpaunn P33, Ormevaerca chabossipaxennan notoxurenstas Eu anomanns.
Fa6BPONIL BEPXHETATIILCKOTO (CEBEPOPYAHMYHOTO) KOMILICKCA XAPAKTEPHIYIOTCH HEIHAYH -
reasHoi crenersio Gppakumonnposarng (La/Yb=0,7-2.6) u cviiecTroBaHHEM BbiPAKCHHOMN

orpuuaressHoil Eu avomannm (puc. 4),
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Puc. 4. Pedxkosemenvias xapaxmepucmuxa 2a60poudos mauiok simisMcKo2o
 BEPXHEMASUABCKOD (CEREPOPYORUNHDZ0) KOMILIEKCOE.
Hopmupoeanue pedxosemeibhnix diemenmos no xondpumy [ 10]:
a — 2afiopoudsl MAIAOKBIMABMEKO20 Komutekca; 6 — caliipouds (Kpacusili) u epanumoudsl (MaluHoesti)
BEPXHEMAZUABCKO0 (CEREPOPYORIMHOZE) KOMNAEKCA
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Puc. 5. Muxpoaremenmuan Xapaxmepucmuxa :aGopoudos mazuioxsimisMcKo2o u
BEPXHEMACUABCKO20 (CEEEPOPYORUMHOZ0) KOMILICKCOR.
Hopuuposanue MukposieMenmog no cocmagy npusmumuenoiu marmuu [ 11]:

d — ealibpoudsl MAZLHAOKBMIILMCKO020 KoMraekca, O — 2abfpoudal
U SPARUMOUCH BEPXHEMASUABCKO20 (CE8EPOPYIRUMIOS0) KoMnIeKca

— obJiagas THIMYHBIMH OCTPOBOAVAKHLIMH XaPaKTEPUCTHKAMH, MHKPO3IEMEHTHBIE CO-
CTaBbl rab0PONIOB 3AMETHO OTIMMAIOTCA M HA cnaiiaep-anarpammax (puc. 5).

2. Byakanoecenno-ocadownsiit paspes, acipoimasiit p. lexypos (puc. 6), npedemaegien nocae-
dosamensno dudhepeniuposannoit cepueii eyakanumos om 6a3a1bmos 0o PUOAUMOE MOWHOCMBIO
Goaee 1070 m. Budeaens 4 navku:

— | mauka — NHpOKCeH-NIarnoKIa3ossie H adupossie 6a3ansTsl. Cpeau HHX BCTPeueHbl
KPYTTHBIE THH3bI Y€PHBIX H3BecTHAKOB. MomHocTs 370 M:

— 2 nauKa — JAUTO=- ¥ KNACTOMTABE AHOE3UTORONO COCTARA C MATTOMOLUHEBEIMH npociodMH
nophupossix basaneros. Mounocets 250 M;

— 3 NaKa — nepecianBalolHecs MMPOKCeHOBRe GasanbTsl M anaesnTsl. MouHocTs 200 M;

~ 4 M@K — PHOIMTBI C MHOTOUYMCICHHBIMH OBIOMKAMHM adrpy3MBOR CpeIHEro CoCTana.
MowmnocTs 250 m.
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Venosusie oboiHavenna:

| mewrofickne ouiomenna, 2-5 By IKaHOICHHO-OCAI04HME 06PAIOBAMKE COMMIOPCKDR T (S.1): 2 By
KOHHTER KHCI0I0 COCTABA (AAMMTH, PHOANTBE) 3 - BYJAKAHNTE CPEAHCIO COCTORA (AHACTM TR, ANTOKIBCTONNAK H~
ACIHTOBOID COCTARA), 4 - BYAKIHHTI OCHOBHOIO COCTARA (Garanbret, aHacINBaIILIN ), §  MHIL SCPHBIX 1=
BecTHaNon; 6 AWOPITTRL, KBIPUCALIC ANOPITH BCPXMETAIILILCKDID (CoBCPOpPYAHMYMHOID) sosiLickea (S.v);
7 - rabbponam TanuoKksTIkMcRoro kosiickea (S7); 8 - pawpasnme sapywenns: 9 Tousn mabmoacHn;
10 1ouxn 0150pa MHHCPLIOIO-ICOXMMMHCCKNA i I COXHMMYCCKNX (P06

Puc. 6. Cxemamuseckan 200102UNECKaR Kapma VHacmea demaibisy Lcciedosaniil HVIKaNUmos
couMmopekol moatu (puc. 1)

J. Byaxanume 3-ii nauku no KOMIAEKCY NPUIHAKOS IAMEMHO ONLIUYAIOMCR 0N BbiUe- U
HUNCEALNCAUUX Iy Iuaos, obnapyacuean sepmu Hoaee 21V0UNHOX0 MaeMazeneia:

= 10 COACPKAHNIO PEAKOICMETBHBIX WIEMCHTOB BYJIKAHNTD 3-#H NaMKH XapakTepu 3vioTcs
Heaudupepe HUHPOBAHHLIMK CYOXOHAPHTOBBIMH CIIEKTPAMM HACTO ¢ NPEobAAIAHMEM TSRS BIX
P33 (La/Yb=0.81-1,69) (puc. 7);

— BYJIKAHWTH 3-H NavKH XapakTepu3viorcs Hoee HHIKHMH COIEPAAHHAMH BCEX MHKPO-
ateMeHTOB (puc. 8), obaanas npu 3TOM OCTPOBOAYAKHBIMH XAPAKTCPHCTHKAMM;

— AKLECCOPHBIC PYAHLIC MUHEPATB BYIKAHHTOB 3-ii NauKK NPEACTARICHB HCKTIOHK-
TEAbHO XPOMHTOM, OOPAIYIOMIMM KaK CAMOCTONTEALHLIC BLUICACHMA, TAK M BIJTIOYCHHA B
NOpHUPOBLIX BelACACHUAX nHpokceHa. [Mpu s3tom conepkanns Cr B BYIKAHHTAX JOCTHIAIOT
520-646 r/r.

4. lMpusedennsie suile pesyismamns GHANIMUMECKUX UCCAICD08ANRLUL NOIBOARIIM 2080PUMS,
wmo nodocwamue caOOpoudn, omuocuMsle HAMU K MAZUAOKNILIBMCKOMY KOMILIEKCY, HEMPO-
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Puc. 7. Pedxozemeivian Xapakmepucmura syikanumos cousmwopexoi mouugu Hlexypsunckozo paipeia
U KCcenoaumos & 2afiipoudax sepxHemaiLibcKo2o KoMiexca.
Hopmuposanue pedkoiemersubix anesenmos no xondpumy [ 10f: a — syaxanumot I-it (zeaenni), 2-a (cunui)
u 4-ii {kpacubiiz) navex; 6 — syaxanums 3-i (xceameiiz) nauxu
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Puc. 8. Muxposiemenmuas xapaxmepucmuxa yakanumos coumuopekoi caume lexypeunckoso pazpesa
U KCEHOAUMOE 8 cabipoudax eepxHemaulbekoeo Komniexcad.
Hopsuposanue no cocmasy npusumuenoi manmuu [ 11]: a — cocmaew evaxanumos I1-i (3erenwi), 2
it (eunnin) u 4-a (Kpacusii) navex; § — cocmassl gVaKanumos 3-ii (weeamniic) na¥xu

XUMuMecKu OAUIKN GYAKAHUMAM OCHOGHO20 COCMABA COUMIUOPCKON MOAYU ¢ 0OHON CMOPOHSI
(puc.9); maccusnbie 2aipoudst u 2panumoucds NOBHIUENHOI DCHOBHOCINU BEPXHEMAZUNBCKO20 (Ce-
BEPOPYORUMHO20) KOMNACKCA 2E0XUMUMECKU CONOCMABUMBL € @VAKAHUMAMU COUMMWOPCKOT MOAWU
(puc. 46, 56, 7a, 8a).

B CRA3M € 3THM MOXKHO MPEANoaoKNTL, 4T0 MHEHKE, BhicKasantoe B.P.llmenesbim [9]
Ha OCHOBAHMY FEOXMMHYECKHMX JAHHBIX O CBAIYIONICH POIH NMO3THECHWITVPHIHCKHX IUTarHorpa-
HHTOMIOB BEPXHETArWILCKOIO (CEBEPOPYIHHYHOIO) KOMIUIeKca Mexuty obpasosanuamu [Lna-
ITMHOHOCHOTO Mnosca M BYJIKaHuTaMu Tarmisckoi naneoocTpoBoAYKHON cHCTeMBl, Tpebyer
KOPPEKTHPOBKN € YYETOM IeoNIOrMYeCKHX CBHACTENLCTE MPOPLIBA IPAHHTOMAAMH BYIKAHHUTOB.

3. Hoayuennnie ceoxumueckue dannvie (pedKo3eMeasnan Xapaxmepucmurka) Koppeaupyom
C pESyIbmamanu usywenun mazmamuveckux oopasosanui Xopaciopexou naowadu [9) (puc. 10),
a maxwce Cpednezo u Ceseproeo ¥Ypana (puc. 11):
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= | - rab6pomIs TAMMAOKKTIMMEKOID KOMILTERCE;
2-3 - wpdry1mmus counmwopernit Tanmm LLlexypriscsoro paspesa:
40 4 2 - BasansT;
304 3 — annewmmi;
b ol 4-5 ~ noan cocTanos MaraaTHTos Arpusceod i Myfinemceod mo-
: maneft no marepuanam 'C-50 w [711-50:
104 4 - spdyunos comumopckoll Tomu;
[Me 5 - rafifiponnos TAMMIOKTILIMCKDNG KOMILTEKEE

O 1020 30 4 % 60 7 %0 % 100
Puc. 9. Mlempoxumuneckoe conocmasaenue 2a0fipoudos MaauioK simabmMexoe0 KOMILIEKTA i &VIKANUMOs
couMmopcKoi motug: a — duazpassa TAS [7]; 6 — dwazpamma JI1.C. Bapoduna [ 1].

MMoas cepuia: | — moseumoasoi; 11 — usaecmiosoi; 11 — uzeecmioso-wiesonnoi;
IV = cyfugesonniols; V — wetonnol; 8 — duazpasewa AFM

a 6
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Puc. 10, Conocmasienue peokoieMersnoso cocmaag Ma2Mamuveckux nopod miowadu uccredosanus
u Xopacropexon naowadu no [9]: a — sabipouths MasUIOKNIINMCKO0 KaMLiesca; § — spanumouds
ACPXNEMASLIBCK O (CEREPOPYONIMKOID) KOMRICKCA.

Baaee apxoi oxpackoi nokaigns asaiumuvweckue dannse B P Hiwereaa;
RPUZIVIGENHBE WECMO — MAWL Ddannne

Hlemraduaman Hayano-RpaKMUNECKAR Konbepenuus i
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| - rab6ponas Tarmisckoro maccusa [3] | — ByIKAHHTH HABAMHCKOID KomiLiekea [2]

2 - HOWH JAHHBIE 2 - K-Na Ga3aiasrsl HMCHHOBCKOTO komiuickea [3]
3 - BynsanuTs ropofiaroaaTckoro komiickea 2]
4-T - HAWMH JAHHBIC

Puc. 11. Conocmaeienue peoko3emMeisnozo cocmasa Maemamuseckux nopod niowadu ucciedosanus
u mazsamuvecxux Kosiexcos Cpednezo u Ceaeprozo Ypaia: a — macutok imasiMCKull KOMIIEKE!
(T — EVAKAHUMB COUMMOPCKOU MO

— nonocuatsie rabopouns lekypsHHCKOro MaccHsa aHanorndHbl rabbpo-HopuTam
H ABYNHPOKCEHOBLIM rabbpo-AMOpHTAM TArHIOKBIT/IBIMCKOTO KOMILIEKCa XopaciopeKoro
Maccusa, maccueHbie rabbpo LLlekypeMHCKOTO MacCHBa COMOCTABMMBL C TPAHHTOMAAMH
BEPXHETATHABCKOTO (CEBEPOPYIHHYHOIO) KOMILIEKCca X0paciopeKoil niaouanm;

— monocuarsie rabopouns LllekypsuHckoro maccusa aHanoruuHe rabbpomaam Taruib-
ckoro maccusa |3]. syakanutsl LLlekypsuHckoro pa3jpesa oDHapyAXHBAKOT MAKCHMANTBHOE
exoncTso ¢ 3dgyimpamu ropobnarogarckoro Kommiaekca [2] BocrouHoro cknona CpenHero

Vpana.

Ar/Ar patuposaHue raboponI0B NOKA3AN0 3HAYMTEILHBIH BPEMEHHON NHANA30H!
Ui noaocyarteix rabbpo nonyvyaeHsl gaTHpoBkun — 498+6.5 Ma, 418+4,0 Ma u 381+£5.1
Ma; nna maccuBHBIX Tabbpo — 433458 Ma u 465+6,5 Ma. Kpome Toro, Uid GHOTHTOBBIX
MuKporpanuTos — 416+4,0 Ma, nna ropubnenautos — 424158 Ma. lNpuunner pasbpoca
AaTHPOBOK TpeOYIOT 1ONONHHTEABHOTO 0DCYKIAECHHA ¢ YUETOM BCEX MHHEPANTOTHYECKHX
NAHHBIX.
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HOBBIE METO/IbI U3YYEHUSA MUHEPAJIOB,
TOPHBIX ITOPO/I, PYI 1 ®JIIOU10B U HEKOTOPBIE
PE3VJIBTATBI, [TOJIYYEHHBIE I10 OBBEKTAM YPAJIA
U 3AITAJIHOV CUBHUPHU (BO3MOXHOCTH LIEHTPA
KOJUIEKTUBHOTO ITOJIB30BAHUSA «TEOAHAJTUTHUK»)

C.J1.Borakos
(MucTiTyT reonorun 1 reoxumun ¥YpO PAH)

Ilia pewterud npobiaeMbl peopraHu3aliny aHAAUMTHYECKOH cnyxObl B oOmacTH Hayk
0 3emne B Ypahsckom pernone 8 2006 r, va 6aze nabopatopuu PHUIMICCKHX M XMMHYEC-
KHX MeTolloB ueenenosanus Mucturyra reonoruu u reoxumun ¥pO PAH cosnan uentp
koanekTusHoro noas3osannsa (LLKIT) ¥YpO PAH «T'coananutuks, OH ocyumecTaaeT
CBOIO ACATENALHOCTL MO PYKOBOACTBOM AWPEKUMH HHCTHTYTA W CoBeTa Mo HaydYHOMY
obopynosanuio npu [lpesnauyme ¥pO PAH. B uenrpe «leoananutiuk» passusaercs
KOMITIEKCHBIH NOAXOMA K PEIICHHIO 3a1aY (HYHIAMEHTANLHON|, MPUKIALHOW U OTpacieBoil
Hayk. CospemenHoe aHanuTHyHeckoe ofopyloBaHne W MeToMYecKoe obecneyenue K
HEMY MOIBONAET NMOAYYATH KONHYECTBEHHYI0O HHMOPMALNIO O XMMHYECKOM (2/1EMEHT-
HOM ¥ H30TONMHOM) ¥ (ha30BOM COCTaBE, NAPAMETPAX KPUCTAILTHYECKOH W 3IeKTPOHHOI
CTPYKTYPBI, THTIE, KOHUEHTPALUKH W JOKanM3alluyu 1etheKTOB CTPYKTYPhI, ONTHYECKHX
CBOHCTBAX MHHEPANOB, MOPOJL, PYI, a TAKXKE BOJ, PACCONOB, pacTBopos W HedTel. LIKII
sleoananuTnke» — MHOTOMPOMMABHBIA LUEHTP, BAANCIONINI PAINHYHBIMH COBPEMCHHBI-
MM (PUIMKO-XHMHYCCKHMH METOAHMKAMM AHANTH34, OCHAIEHHBIH PSLOM YHUKANBHBIX
npubopos. Pykosoautens uentpa Borskos C.J1., akanemuk PAH, aupextop Uuctutyra
reoqoruu M reoxumun ¥p0O PAH.

3anawn LIKIT: ananuruyeckoe obecnedenne hyHAaMEHTANBHBIX W TPHKIAAHBIX HC-
crenosannii B obsacTi Hayk o 3emie, nMpoBoAMMBIX MHCTHTYTOM re0JOTHH W TEOXHMHUN
H aApyrumu noapasnenenuamu YpO PAH, reonoropasseiouHsIMH, ropHOLOOLIBAIOMIHMH
NPEANPUATHAMHE M HeDTAHBIMU KOMTIAHWAMH, paboTaouMn B YpansckoM deiepansHoM
OKpYre; BuITIONHEHWE helepasbHBIX U PETHOHANBHBIX TPOEKTOB M NPOrpaMM; Pa3BHTHE
CYHIECTBYIOUINX M CO3MAHNE HOBLIX AHATMTUYECKMX MCTOANK; oDyyeHHe acnMPaHTOBR,
AOKTOPAHTOR M CTAXKCPOB, MOBLIIEHHE KBAIMDUKALIAK | TIEPENOATOTOBKA AHATMTHKOB.

Axkpeantanua. KT «[eoananutuks akkpeautosan OenepaibHbiM areHTCTBOM
MO TEXHHIECKOMY PEryTHPOBAHHIO HA TEXHHYECKYIO KOMIETEHTHOCTh NMPH MPOBEIEHHH
RAYCCTBEHHOTO M KONHYECTBEHHOTO AHANN3A XUMHYECKOTO 1 (a30BOr0 COCTABA TOPHBIX
TOPOL # MHHEPAIOB PA3IMMHOTO COCTABA, MOYB, TPYHTOB, IOHHIX OTI0KEHHIT, KBapIe-
BOTO CBIPBA, TPHPOAHOTO M CHHTETHYECKOTO KBapLa, XENe3HbIX, THTAHOMATHETHTOBBIX,
MAPTaHLEBLIX, KENC30-BAHATHEBBIX, CYILOUIAHBIX U XPOMHUTOBBIX PY/ U NPOLYKTOB MX
oboramenus u nepepaboTKM, NPUPOIHBIX U MUTLEBKIX BOA (aTTecTaT aKKpeauraunu Ne
POCC RU.0001.516761). LIKTT sxoauT B cocTas MCnuiTaTesHOrO LEHTPa BEUIECTH, Ma-
TEpHaTon u npoaykuun HanouHayeTpun OTYTI « Vpansckuit HAYIHO-HCCIELOBATENLCK I
HHCTHTYT meTponoruus (arrecrar akkpemguraunn Ne POCC RU.0001.22HH02). LIKN
OCHAUIEH HCTILITATEIbHBIM 0BOPYIOBAHUWEM, ATTECTOBAHHBIMU M NOBEPEHHBIMM CPEaC-
TRAMM H3Mepenuit, pacrosnaraet GOHIOM HOPMATHBHBIX JOKYMEHTOB [LJifl TPOBEACHHS
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MCLITAHKH, BKIOYCHHBIX B 06nacTs akkpeanTaunn. HopMaTHeHo-MeToanueckas 6asa
pmodaeT FOCTw, otpaciaeswe crannaprut, nncrpykunsn HCAM 1 HCOMMM. a taxxe
paspabotannbie B LIKTT 1 atTecToBanmbie MeTOAMKH BRTOAHEHHS wismepenni, C 2005
r. KT npunumaer yuactue 8 Mexaynapoanoii nporpaMme Kpyroseix nabopatopHsix
ucnwuraiih GeoPT, oprannsosannoit Mexayuapoanoit accounanneit reOaHaAIHTHKOR
(1AG).

Kaapws w crpykrypa. Ilepconan uenrtpa — 30 BLICOKOKBANHDHIHPOBAHHBIX aHa-
AauTukos, 10 corpyaHHkoRr B Bospacte a0 30 aer, 6 KaHaANAATOR Havk, akanemuk PAH.
5 acnupantos, 6 rpynn, paboTalOWMX B 6 OCHOBHBIX HAYYHLIX HANPABACHUAX: INEK-
TPOHHO-30HAOBLIA MHKPOAHANHI M INEKTPOHHAN MHKPOCKONMA, MUKPOINCMCHTHAN
KBAAPYNOALHASA MACC-CNEKTPOMETPHA, PEHTICHOMAIOOPECUCHTHII M CNEKTPAILH B
AHAIHI, PEHTIEHOCTPYKTYPHLIA M TEPMHYECKHI AHANNI, HIOTONHAA FCOXHMHA M Ie010-
THA, (PHIMKA W CICKTPOCKONHA MHHEPAIOB, KOMITBIOTEPHOE MOIEIHPOBaHHE CTPYKTYPhi
H CBOHCTB MHHEPANOB.

DACKTPOHHO-30H10BBIA MuKpoar 3. Mukpoananisatopst JXA-5 u Cameca SX 100 ¢ nsiruio
BOTHOBLIMH CIEKTPOMETPAMH, 0DOPYIOBAHHBIX KpUCTLLT-aHanusatopamu TAP, LPET. LiF (on-
peaenerme wemeHTos ot Be ao U ¢ conepxanmem o1 0,01 20 100 mac. %) 1 sseproancnepenosHoit
npucraskoil Bruker (onpeaenerme anementon or Na 10 U ¢ conepxannesm or 0,1 a0 100 mac.%):
MPOBCACHHE KOTHYECTBEHHOMND AHATH3A TEEPALIX NOTHPOBAHHLIX NMPOG ¢ BHICOKON TOMHOCTLIO W
JOKATHHOCTHIO 10 | MKM] IEMEHTHOE KAPTHPOBAHHE 3CPCH MHMHEPAIOB M CHHTCTHYCCKHX MaTe-
puaion; noayderne BSE-usobpaxenmit n wientndmkaimns Munepanon (puc. 1-2); Hecaeaosanmie
BICHTHOTO COCTOSHMSA aTOMOB Kevie3a — cootrowerns FeO u Fe, O, onpeaenenme nerkux ae-
menToB Be, B, C, N u O ¢ nomMouisio cnetmMatminpoBaHHOn0 KpHCTAuI-aHaATH3aTOPa; XHMHYEC-
Koc datuposanune U-Th-conepaaunmx muHepaion (puc. 3-4) Ha 0CHOBE YCOBEPLIEHCTBOBAHHOIO

HurencnanocTs, umn/ 3B
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Puc. 2. H Ifﬁf;ﬂﬂ-m'l'”fﬂ’ G0 MO RBIX LIEKMPONAX d2pPeamda I'.'_l'.'fhl‘fh’l.ﬂ‘fﬂ Medu — desuaiung u Kapmsi
pacnpedeieiius unmencuanocmu Th, U, Pb, 5i u Ce & mopume u codepwcanus ThO,, U0, PHO, Y0,
& vparunume (mukpoanaauzamop Cameca SX 100)

Pue. 3. BSE

“HaaopaCeriie Monauuma uz neesamumos Hassencxux 2op ¢ 87 mowxamu anaauza,
Lapme pacnpedeienu & nem unmencuanocmu Si, P, Ce, Th (smurpoanasuzamop Cameca SX 100)
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Puc. 4. Toueynwie 3navenus A03pacma u ux nozpewnocmu (@), 2ucmozpamma pacnpedeaenus soipacma (6),
Th*-Pb-u Th/Pb-U/Pb-dannse (8, 2) 6 monayume uz nezwamumos Hismencxix 2op

METO/IA HX MHKPO3OHI0BOMD AHATH3A M METOIMKH 00CYeTA AHATHTHYECKHX TAHHBIX 10 3HAMCHHMAM
conepxanmit U, Th, Pb B Touxe (npoctora, aKkCnpeccHOCTs NPH BLICOKOM MPOCTPAHCTBCHHOM pai-
PeHICHWH; METOIMKA KOPPEKTHA MPH YCIOBHH, YTO COACpXRAHNE HepanworeHHoro Pb B munepaie
npetebpeaimo maio 1 ero U-Th-Pb-cucrema 3akpuima; KpHTEPHH COOTBETCTBHSA ITHM YCAOBHAM
W3BCCTHRI M CTAHOBATCH SICHB! B npoLiecce paboTsl ¢ KOHKpeTHOMH Npoboit).

DaexTponnas mukpockonna. CKanupyloumil aneKTpoHHbIi Mukpockon JSSM-63901LV
(hupmbl Jeol (puc. 5) ¢ Mmakcumansibim yeeausuenuesm o 300000 pas, pexuMbl — BRICOKO-
H HH3IKOBaAKYYMHBIH (L1s anannia Onosorndeckux o0LEKTOR), OCHAlIEH IHEPrOAKCTIEp-
cuonnoil npuctaskoit INCA Energy 450 X-Max 80 dwmpmst Oxford Instruments s no-
AYKONWYECTBEHHOTO M KAMECTBEHHOTO ONpeieacHus B Teepaodainsix npobax 31eMeHTOB
ot Na 1o U ¢ conepxanmem ot 0,1 no 100 mac.%, cheMKa MUKPOOGBEKTOB W AHANHI HX
ncesnoobuemubix 3D-n3obpaxenunit (puc. 5) ¢ HCNOABIOBAHUEM NPOrPAMMHOIO NAKETa
Mex 5.1.

MuKpoaeMERTHAR KBAAPYNOALNAN MACC-CACKTPOMETPHA. MACC-CNEKTPOMETD € M-
AYKTHBHO cBa3aHHOM naasmoi ELAN-9000 n npucraskoit LSX-500 wis nasepHoit abanumm
npob (YAG: Nd-aasep: mimna posns manyaenus 266 1w, sneprus B nmmyasce 10 0,9 sllx,
JUTHTEALHOCTE WMITYALCa a0 10 we, yactora nosroperns 1-20 Tu, anamerp nsrha abasiumn
50 MKM): BEICOKOTOMHOE ONPEACACHHE CACAOBLIX (10 10eH ppm) COaePXAHMI NEMEHTOB C
atoMHOR Maccoit o1 2 a0 270 a.e.M. B pacTBOpax, a TAKXKe B MHHEPAAX W APYrux Teepaodas-
Hux npobax (puc.6); oanospeMmenHoe onpenencHne 6oabioil BMOOPKH DICMCHTOR C BLICOKOH
NPONIBOANTEABHOCTLIO; WHGOPMaumMs 06 H3oTonHOM cocTase neMeHTOR. OpUrHHATLHAN
ABTOPCKAA MCTOIMKA MALYHPOBKH N0 BOAHLIM CTAHAAPTAM HA OCHOBC CHCTEMBI COBMCLILCHHHA
ABYX NOTOKOB AProHa Ha ropeaky macc-crniexrpomerpa ELAN 9000 or npucraskn LSX-500
OT PACHBUIMTENS MPAAYHPOBOMHOIO PacTBOpA.
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Puc. 6. Pacnpedesenue P33 & mypmaiunax u codepiycanue Muxkportesenmod o godonposodiodl sode
2. Examepunbypea (Mace-cnexs.we wemp ¢ undykmueano cansannoi naaoii ELAN-9000)

[Moaroroska npod 1ia XHMHYECKOr0 anaan3a (paviokeHHe-PACTBOPEHME NOPOIL, MH-
HCPI0B, Py, TEXHOTCHHBIX MPOAYKTOR, METALIOB M CruiaBos Maccoi ot 10-20 mr u suie)
NPOBOANTCH B CNCLUHATHIHPOBAHHBIX YHCTHIX nomenieHuax Kiacca 6 MCO no NOCT 14644 |
2002 ¢ MCNONBLIOBAHHEM CBEPXMMCTBIX PEAKTHBOB. JLIH BOAL! HCTOILIVETCH CHCTEMA OMHCTKH
upmut Millipore: s KHCAOT — AHCTHLISLMS B CIICHHATHINPOBAHHBIX ANNAPATax (PUpMs!
BerghofT, nocyna — ksapu, ¢roporact, noaunponuien. s pazioxenns npod Henonb3y-
worcs CBY-neun TTT-01 dupmst Ypan-Tedecr, cucremMa MUKPOBOIHOBOTO paiioXeHHs
Speedway MWS-3+ dupmsi Berghoff u asrokaasusiit moayvias MKIT-05 dmpssl An koH-AT.

Pentrenopawopecuentaniit anaams. Bonnossie cnekrpometpu XRE-1800 dupsiei
SHIMADZU, VRA-30, CPM-18, CPM-25 u sueproancnepcuornsiit EDX-900HS dwmpme
SHIMADZU: Hepaspyiuaowmil, KOTHYCCTBEHHBIA, NOAYKOIHYUECTREHHBI M ONEpaTHRHLIN
KAYECTBCHHLIN AHANM3 TEEPAODAIHEIX MATEPHANOB C ONPEIeICHHEM TTOPOAOOOPATYIOLINX H
npuMecHBIX wiemeHToB o1 Na no U ¢ conepxannem ot 0,01 10 100 mac.% ¢ 10KAIBHOCTBIO
20 | MM; BHICOKAA NPOM3IBOANTEABHOCTD.
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CrexTpatbabiit ARAIH3. ATOMHO-a06cOPOUHOHHBLH CNIEKTPOMETP BLICOKOTO paspelicHHs
(nepouiit B PoccHi) € HCTOYHHKOM HENPEPBIBHOTO CMEKTPa ContrAA 700 dmpmel ﬁna!ityk_
Jena: BLICOKOTOMHOE ONpEleeHie CACTOBLIX (10 ppm) copepxkaHuit 67 21eMeHTOB B pacTBO-
pax; MIAMEHHAS H NEKTPOTEPMUNECKAS HOHN3AUMA ATOMOB; BHICOKas NPOU3BOIHTE BHOCT.
AromHo amuccnonsbie cnekrporpadet IPC-13, PGS-2 ¢ hoToaNnekTpOHHOI perucTpatmnei
na npucraske @IK «MOPC» 1 HCTOUHHKOM poabyxuenus ayru PRIMA: onpenenenue
cogepxkanms ot 0,0001 1o 1 Mac.% MHKPO2JIEMEHTOB (Ti, Mg, Cr, V, Be, Nb, Sc u ap.), xanb-
KO(hUABHBIX 1 2NEMEHTOB MIaTHHOBOI rpynmsl, P39 u Y.

Pentrenorpadma. Tudpakromerp XRD-7000 dupmsr Shimadzu ¢ noaukanuaaspHoi
onrikoit u seicokoTemneparypHoil npuctaskoit HTK-1200N dwmpmer Anton Paar jwis paboTs!
B ananasoxe remnepatyp 25-1500°C; andpakromerp JIPOH-3 ¢ cuctemoit ynpasienus u pe-
rucrpainm ot IBM PC: HeenenosaHHe CTPYKTYPBI KPUCTAUTHYECKHX 00BeKTOB, OnpeieneHue
thazoporo cocTasa npob, aHanu3 CTeneH COBEPIICHCTEBA MATEPHATIOB W JID.

Tepmuaecknit anamms. Tepmuiecknii ananusarop Diamond TG-DTA ¢upmet Perkin
Elmer, nepusatorpach Q-1500 dmpmel Paulik: onpenenenue TepMHUECKMX XapaKTepHUCTHK
FOPHBIX MOPOI M MHHEpaIoBs, BHOMUHEpPANLHEIX 0DpajoBaHMi, MOYUB, PYL M NPOIYKTOB HX
oborautennst (Maccoit 10-20 mr w Beiie) B Ananasone Temnepatyp 25-1500°C, nayuenne
NPOLECCOB OKUCIEHHS, Jiera3alun, BeaeaeHmus OH-rpynnupoBok M BObI, aHAIH3a coCTaBa
oDpa3los, N3yYeHHE HX 30JbHOCTH M T.IL.

H3oronnas reoxnmnsa i reonorus. [asoseiii macc-cnekrpomerp MM-1201: kanmii apro-
HOBas TEOXPOHOIOTHA. MYNTETHKOMICKTOPHBIA TIPELM3HOHHBI MACC-CINIEKTPOMETP BLICOKOTO
paspelienns ¢ MHAYKTHBHO cBA3aHHON niasmoil Neptune Plus u TepMOHMOHM3AUHOHHBIH
Macc-CrneKTpoMeTp Bhicokoro paspemedus Triton Plus dwmpmer Thermo Fisher Scientific:
MEOXUMHE palHOaKTHBHBIX H CTabHUIBHBIX H30TOMOR, ONPENENEHHE abcomoTHOro BO3pacTa
rOPHBIX MOPOI M MUHEPAIOB — PYOMAMMA-CTPOHUMERBIN, caMaPHIii-HEONMMOBRIH METOI; Macc-
CINEKTPOMETPHUECKOE ONpe/ie/ieHHe IeMEHTOB MIATHHOBON rpynmel. Macc-cneKTpoMeTps
TIMS Triton Plus u MC FS ICP/MS Neptune Plus — nepesle, yCTAHOBJICHHBIE B POCCHIICKHX
aHAMTAYECKHX Nojpazaenenusx, paboraoummx s obaacTi HayK o 3emie.

OCHOBHBIE AHATHTHYECKHE XapakTepucTukn macc-cniektpomerpa TIMS Triton Plus
OTBEYAIOT CAMOMY MEPe1oBOMY MHpoBOoMY yposHio. B macc-cnekrpomerpe MC FS [CP/MS
NEP[UT’IE Plus HCITONL3YETCH MIaiMeHHAA HOHM3AUMWA HCCNEAYEMOTDO BENIECTEA C NOMOILLLIO
COOTBETCTBYIOUICIO HCTOMHHKA H 1an bHEeHIce pazgacineHHe HOHHBIX TOKOR B 3aBHCHMOCTH OT
OTHOLICHHA 3?1]}HH;'JMHCEE. B ANEKTPOMATHHTHRIX TTOJTHX C HDCHE,E}?I(}HIEﬁ ANEKTPOMETPHUYEC KO#
pCFHCT‘_D:lllHEﬁ HA JEBATHKOIIEKTOPHOM MPHEMHHKE HOHOB. AHUIMTHYECKAs YacTh HIEHTHYHA
TAKOBOH [UTA Macc-crniekTpometpa Triton Plus, npuauunuansHo oTaMdasch nHTEpgQeiicom BBo-
na BellecTra B aHanuaarop (naasmennas ropenka u ESA momyas). Mace-cnekrposmerp Triton
Plus nossonsieT oCyecTBAAThH AHATM3 H30TOMOB CASAYIONIMX OCHOBHBIX 3neMeHTOB — Li, B
(8 Buae okucnos), Ca, Sr, Nd, Hf, W, Os (B Bune okucnos), Pb, Th, U; BoaMoxHoCTH Macc-
criektpomerpa MC FS ICP/MS Neptune Plus - bosiee winpokue: o gonyckaet ananus Li, B,
Mg, Si, Ca, Cr, Fe, Zn, Sr, Mo, Ag, Cd, Sn, Nd, Hf, W, Os, Hg, Pb, Th, U. Ho npu atoMm Ha
NepBOM NPUBOPE TOYHOCTEL ONPeie/ieHIs HIOTOMHBIX PACNPOCTPaHEHHOCTE 2NeMEeHTOB 10-
CTHTaeT eJIMHMLL Ppm, a Ha BTOpOM — NOrpeELIHOCTH HECKObKO BbILLIE. nPHﬁDPhI padMEIICHRI
B r:1|c:1m:!.uu3upnﬁalmmx NMOMCHICHHUAX, ﬂﬁ'ﬂ]]}".ﬂﬂﬂaHHblK cUcTeMaAMH KOHAWUHOHHPOBAHMWH
BO3INYXA, ra30- M ANCKTPOCHADKESHNH JUIH X IKCTUTVATALIMH, NPOCTPAHCTBEHHO COBMEILEHHbIX
C NPOU3BONCTBCHHLIM CTEPHILHBIM MOMEIEHWEM BRICOKONO KJIacca YHCTOTHI, NMpeliHa3Ha-
YEHHEIM LR III'JDE!DI'[PHLI'DTDEKH reonormYecKoro Marepuana, B ENHHBIH H30TOIHBII MOIYh.

Haoromnutit moxyas, OBiuas nuomams momyast okono 120 M2 (puc. 7); 110 CTeneHH YHeTo-
Thl paboucii arMocdeps!, noMeeHms! PAHKMPOBAHBI HA TPH 30HBL: YEPHYIO (KOPHIIOP), CEPYIO
(ramBypui k. 119, 121B) u Genyio (x. 117, 119, 121A). Macc-criekrpomerpst TIMS Triton Plus
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Puc. 7. Cxema cnequaiusuposannbix noMelenui dis npolonodeomosky 260102UMeck0s0 Mamepuala u
paimewenus obopydosanus & usomonnos smodyre: | — asmaxcnne wxapu; 2 — wkad ¢ JaMunapisiv
nomoxom sosdyxa; 3 — cmoa sabopamopuwis; 4 — cmoa secoeoll; 5 — secw anatumusecxkue; 6 — wikag
dias nocydw; 7 — moaxa; § — kosmnsiomep; 9 — cmoa; 10 — xo10duashiux 018 XPAnenus peaKmuceos;
11 = cmearaxc; 12— mecmo onepamopa; 13 — annapam dag npusapiu kamodos; 14 — cmoa dan
npofionod2omoaxu; 15 — omxawnoii nocm; 16 — xorodwisnas yemanoaxa; 17 — arexmpougum. Tuneinse
paiMeps YKaIans & Mm

u MC FS 1ICP/MS Neptune Plus pasmemiens B K. 119, 117 maomaasio 20 u 17 M, coorserc-
TBEHHO., OCHOBAHHA NONOB B KOMHATAX — «[L1ABAIOLIHEs , HE CONPHKACAIOIINECH CO CTEHAMM
MO NEPUMETPY.: NOKPLITHE NOJOB — MOJTHPOBAHHLII KEPAMOTPaHHT C repMeTH3aLIHEl WBOB
MOTHMEPHBIM COCTABOM, MPEACTARISIOUIMM COBOI J1ErKo MOIOUICECS TBEPAOE NOKPLITHE, YTO
OCODCHHO BAKHO HA TANe MOHTAXA W YCTaHOBKH npubopos. Yposens Bubpaumi ocHOBAHMIA,
KOTOPBIH KOHTPOIHPOBAICA COOTBETCTBVIOWMMMN HaMepeHuamu, MeHee 10 mxm. CreHsl — om-
TYKATYPEHHBIC € VKPETUICHHEM CIICUMATLHLIMH COCTABAMM M MOKPHITHEM ANKHAHON IMAILIO
M 115, MNoronok — raaikoe NOTOJOYHOE NOKPLITHE M3 IIACTHKOBLIX CAHIBHY-NaHenei.
Jsepu w3 anoMuHHeBoro npodman ¢ ocrekineHnem, OKHa — ABOHHON CTEKIONMAKET W3 No-
auposannoro crexna. Mpurounan senmwsims s TIMS Triton Plus — uepes dmastpu H14
muna (HEPA) na k. 117, B MEXNOTONOMHOM NPOCTPAHCTBE KOTOPOH PacnonoxeHa 0CHOBHAS
NPHTOYHAA YCTAHOBKA Ha Base MoayabHOR cuctemul Breezar. Mompaepxanune nocTosHHOMN
remneparypil 21+ 1°C ocylecTBARETCA € NOMOIBI KOHINUHOHEPOB, 000PYL0BAHHBLIX JHM-
HUMH KoMmiektaMu. s pabot, cafg3aHHbLIX © HAHECEHWEM BEHIECTBA HA NEHTY HOHHOTO
werounmka TIMS Triton Plus, nenoasayercs wkad LamSystems ¢ BepTHKAIBHEM HHCXOMA-
HIHM MTOTOKOM BOJIYXA, JONOAHHTEABHO O4HIIEHHOTO € HCMOABLIOBAHMEM ABYXCTYNEHYATON
cucremnl puasrpanun (puastpst G4, HEPA H14). B k. 119 umeerca ramByp. B npeaenax
KOTOPOIO PACTIONOXEHA YCTAHOBKA U151 OXTAAICHHH WICKTPOMArHHTa W TYpioHACOCa, & TaKxKe
KOMITPCCCOP [UIS MTHTAHMA LUTIO3A M YCTAHOBKA 118 TpEHMpoBkn Katoaos. OGopynosanue i
OMMCTKH NPHTO4HOrO Bodayxa B K. 117 w 119 coanaer u3burounoe 1anieHne B NOMEIeH uax
npu obuem obbeme BUTSAKH Boutyxa u3 K. 117 okono 1320 m'/qac, uto onpeaeasercs Tex-
Hnyeckumm Tpebosanmsmu s MC FS ICP/MS Neptune Plus.

Haubonee BuicoKas CTENCHb OMHCTKH MPHTOMHOTO BOIIYXA PCATMIOBAHA B NPCACIaX
CTEPWALHOTO NOMEIICHHA, NPEAHAIHAYCHHOTO 18 NMPOGONOArOTOBKH re0I0rHYecKoro Mate-
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PHA/IA € MCTIONB3OBAHMEM €10 KHCIOTHOTO PAIOKEHHA (k. 121A, puc. 7). [Nomemenne nuoia-
1610 53 M, pasaeieHHOE Ha ABE 30HBI — nepexoanyio (K. 121b, niomankio 9 M) H OCHOBHYIO
(44 m?), nipeacTasasiet cobO# UHCTYIO KOMHATY «clean room» (Hauptmann-Hohmann, 1992;
Liebermann 1992: Tolliver, 1988; Yucrsie nomewenns, 1990; Whyte, 1991) knacca 6 HCO
no FOCT 14644-1-2002. Peastnsauns noaobHOro YposHS YHCTOTH NPEANONaracT NpHMeHe-
HiHe HECKOABLKHX CTYNEHEl OMMCTKH NPHTOYHOTO BO3YXA: NMPEABAPUTEILHON € NOMOUIBIO
(uasTpos rpyboil ouncTki (G4) 1 OKOHYATENLHON TPEMS thuumiHbIMA QHALTPAMK (THNA
HEPA) H 14, 70KIn30BaHHBIMM B MEKTIOTOIOMHOM MPOCTPAHCTBE Ha Dase cCoOTBEeTCTRYIONICH
MOIVABHON CHCTEMBL. YIanieHHe NapoB MHHEPATEHBIX KHCIOT H3 HECKOJIBKHX BbITHRHbIX
wikaOB OCYIIECTRIAETCH Hepes IBE OCHOBHbIE JIMHIMN IUIACTUKOBLIX TPYOONPOBO/IOB AMAMET-
pom 350 MM, CMOHTHPOBAHHBIX B MEXTIOTOJOYHOM NMPOCTPAHCTHE B K. 121. Mon — noanype-
ranosoe decmosHoe nokpeTHe Dnakop-T1TY. Crenst wandopantsie ¢ nokpeituem [MP115,
CTONHKHMM K BOZAEHCTBUIO BOBI, MOIOIIIMX PACTBOPOB M MHAYCTPHANLHBIX MACE, YCTOHUHBBIM
K H3MEHEHM IO Temnepatypel o1 -50 no +60 "C. [Isepu — U3 KpalIcHHOTO C HCNOJIb3OBAHHEM
OPOLIKOBOTO MOKPHITHSA ATOMHHHEBOTO MPOQILIS ¢ OCTEKIEHHEM; OKHA — LIYXHE € ABOHHBIM
CTEKIONAKETOM W3 MMOAHPOBAHHOIO CTEKA.

Mu3KKa W cneKTpockonus munepanos. Pannocnekrpomerpet ESR70-03 DX/2 ¢
TepMonpuctaskoit s remneparyp 77-400 K u P3-1306, MK-®ypbe crniekTpomMeTphi
Spectrum One ¢ mukpockonom Multiscope pupmel Perkin Elmer u IR Prestige 21 ¢pnpmbi
Shimadzu, ontuuecknit cnektpomerp UVIT700 dupmut Shimadzu, cnekrpodoromerpsl
CM-26 u CP-46, uMNyAbCHLII KATOLONOMMWHECHEHTHBIH AHANTM3ATOP ¢ BPEMEHHBIM
paspetenuem KnasuP, KP-mukposonn Mole dupusl Jobin Yvon: nonyueHMe 0 aHaans3
CHEKTPOB HATYYCHHSA, MOIJOUIEHHS W PACCCHHHA NPH PasAHYHBLIX BHIAX BO3DyXKIeHUA
MHUHEpanoB (puc. 8) M MX CHHTETHYECKHX aHANOroB; MHPOPMALHA O MUKPO- H HAHO-
CTPOEHHMH, O THNE, JOKAABHON CTPYKTYPE H KOHUEHTPALMHY CODCTBEHHBIX W NMPHUMECHBIX
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Puc. & Meccfiayaposckuit cnexmp xposMununen u cmpykmypisie Modeau mpex munoe uonos Fe’* ¢
paziuwnon emopoi: keopdunauuonnoi cihepoii (a) u KP-cnexmps mpex uipxonoe ¢ paznoi cmenenbio
paduauuonnoeo nospexcdenus ( KP-muxcpozond Mole) (6). lupuna u nosoxcenue noaocs: v {Si0 ) —
XAPAKMEPUCTMUKN CIMENEHN NOSPENCOSHUR CIMPYKMYPbi
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AePEKTOB, OUCHKA MEXTOIHUHOHHOTO Paclipeeie HUA KATHOHOB B TBEPIALIX PACTBOPAX
MHHCPATOB, aHATH3 PAAHALIMOHHLIX ABACHUI W METAMHKTH3ALINH, NANEA0INMETPHYCCKHE
PEKOHCTPYKIUHH, abconioTHOE AaTHpOBaHKE W Ip.

Komneioteproe moaeamposanne crpykrypsi w cBoHCTS Munepaios. [Tporpammisie npo-
nykTel — ab initio kracTepubiii Xa-meton auckperHoro sapsuposanus Xa-DVM (Averill,
Ellis, 1977), noayaMnupuueckiit MeTo aToMHCTHYECKOTO MOTeTHpOBaHHA cTpYKTYpst GULP
(Gale, 2010), meton monekyasproit sunamuxs DL-POLY (Todorov, Smith, 2010) u MownTe-
Kapso SRIM (Zeigler, 2008): moaeanposanme aToMHO#M 1 INEKTPOHHON CTPYKTYPBI MHHEpPa-
NIOB, COCTOAHUA XHMHYCCKONH CBA3N, CTPOCHHA M CIIEKTPOCKOMHYECKHX CBOMCTS COBCTBEHHBIX
W MIPHMECHBIX Ie(heKTOB, pacueT TePMOAMHAMMYECKHX CBONCTS M CTPYKTYPH TBEPABIX Pac-
TBOPOB, MOACAHPOBAHHE BIAUMOACHCTBHA HATYYCHHA C BELLIECTBOM.

Jemoncrpaunonnas aaGoparopus dpupmst SHIMADZU. Ha 6a3e LIKTT coznana nemonc-
TpauMonHan yuebHo-meToauveckasn nafopatopus, ocHaueHHas obopynosanmuem dUpMsI
SHIMADZU (Sinouus); B ee pamkax nposoastes paborst no agarrraunm npubopos hupmel
K HCCHICNOBATENILCKHM 3aayam B obnacTi Hayk o 3emie, 1o NOCTAHOBKE M BHEAPEHHIO aHA-
JUTHYECKHX METOIHK Ha NMPEANPHATHAX reoNOropasselovHOH W ropHoaoOsIBaloNLIeiH OTpaciu,
no MpoBEACHHI0 OBYMAIOIIMX KYPCOB H ceMHHapos. EXeroaHo nposoauTes permoHaIsHoe
¥pano-Cubupckoe coselianmue 1o aHANHTHYECKOMY 0BOPYIOBAHMIO M METONMKAM aHATH3A
(2007-2011 rr.).

Haywnas gesteasnocts u nmyGankaunn corpyammkos IIKII. B 2006-2011 rr. B obnacTs
MaTepHANOBEACHHA NpUpoaHoro sewectsa cotpyauukamy LIKTT ony6aunkosano 6onee 150
HayuHbIX paboT, B ToM yucae 4 monorpadum, noayyeHo 2 NateHTa, 3auHieHs 2 KaHanIaT-
CKHMe auccepratnn (cnucok nybankauwit pasmewen Ha caitre LIKIT). Orpaborans meToan-
KH H MPOBEACHBI KOMIUIEKCHBIE IKCTIEPHMEHTANBHLIC HCCASLOBAHNHA peantbHoM aedexkTHOMN
CTPYKTYPHI H (hH3IHUECKHX CBOHCTB MHHEPAIOB Pa3HbIX KAaccos (MPHPOAHKIX H CHHTETHYEC -
KHX, GHO- M TEXHOTEHHBIX); COIMAHBI MOICTH, M3YYEHB! MEXAHH3MBL! oBpa3oBanus 1 pacnana
nedeKTOB HX PEUIETKH; HCCACAOBAHBI SIRJICHUA M NPOLECCH, CTHMYTHPOBAHHBIC PAXHALIHCH ¥
TepMOGAPOXHMHYCCKHMH BOIEHCTBHAMMN, BLITIOMHEHB! MCCIEI0BAHMWA B 061aCTH TeopeTHEC-
KOI (PHINKH MHHEPANOB, MOIEIWPOBAHHA MX ATOMHOTO, 3NCKTPOHHOID CTPOCHMA, (PHIHKO-
XHMHUECKHX CBOHCTB 1 npoueccos AedexTooGpa3oBaHus; HA OCHOBE YCOBEPIIEHCTBOBAHHOM
MECTOIHKH MHKPOIOHIOBOIO AHATH3A BHINIOIHEH B HCCIEIOBAHMSA TOKATLHOTO COCTABa M NMpo-
BeieH bl XHMueckue aaTuposkn U-Th-coaepxaimx MHHEPaIoB M3 Psjla YPATLCKHX M CHEMp-
CKHX reaiormieckKux 00LeKTOB; peayasTaTsl (hyHAAMEHTANLHLIX HCCACIOBAHMHI HCNIOTBIOBAH b
B NETPOrEHETHYECKHX MOCTPOCHMAX, B re03KON0IHH, B GHOMEIHIIHHCKHX NPHIOKEHHUSIX W P,

Corpyamwaectso. Mucturyroi-yapeanrean LIKIT «eoananwriks: MucTuTyr reonorim
n reoxumun, Hucruryr munepanorum, Mucturyr reonorun Komu HIL, MueturyT sxono-
MM pacTeHMit ¥ XHBOTHLIX, MHCTHTYT BhICOKOTEMNIEpaTYpHO#H aaekTpoxumun ¥YpO PAH,
Habmenckuit rocynapersennsit 3anoseanuk. LIKTT Taxxe corpyannuaet co caeayiommmm
opranusaunamu; Neonormaeckuit ety KHLL PAH (r. Anaturiet); MHCTHTYT reosnoruu
YHIL PAH (r. Ya); ¥Ypanscknit henepansunit yunsepcurter usm. b.H.Easunna; Ypansckuit
ropHbIi YHHBEpCHTET, Ypanhckas rocylapcTBeHHas MeaHUKHCKan akagemus; Kasanckuit
rocynaperaennniit yuusepeurer (r. Kasans); Ecrectsennonayinsit uncrutyr IMepmckoro
rocynapcraeHHoro yunsepeutera (1. [epme); OAO «Ypainckan reoloro-cheMoMHan 3KCne-
anumsis; DTYTT « YHUXHUMs»; OAO « Vpanrunpowaxrs; POALL-BHHUHUT® (r. Cuexunck);
OAO «Daepecte (r. Monesckoi); OAD «bamkupreonoruss (r. Yia); OAO «Fanypruss (r.
Mepms).

LIKIT ¥pO PAH «Tl'eoananmuTuxs (hitp://www. geoanalyst.igg.uran.ru/) rotos corpyi-
HHYATH CO BCCMH JAMHTEPCCOBAHHBIMH OPrAHW3IALWAMH — HC@THHHMH KOMIMAHWAMHK, HA-
YYHO-AHATHTHYMCCKHMHY LUCHTPaAMH, MOJOTHYECKHMH JKCNCAHUHAMA W NAPTHAMH, IKON0-
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[HYECKHMH, TPHPOIOOXPAHHBIMM H ADYTHMH OPTaHM3aLIMAMH 110 BBITIOJHEHHIO AHATH30B
TBEPIBIX H KHAKHX TIPOG, TIPOBEACHIIO y4eGHO-METOAMYECKHX KYPCOB, UIKOJI, CEMHHApOB H

TEMATHYECKHX BLICTABOK.
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OHEHKA MHAKEHEPHO-TEOJIOTMYECKUX YCJIOBUII
BEPEITOBOM 30HBI I'. XAHTbI-MAHCHIICK

E.M. Taktves (DI'BOY BI1O
« Y paibCKHA TOCYAAPCTBEHHLIA TOPHBIH YHHBEPCHTET»)

Mepenexrusa passumns r. XanTw -MaHcHicK npeaycMaTpHBaeT 0CBOCHME HOBBIX TeppH-
TOPHH NOA CTPOHTEALCTBO ODBCKTOB MPAXIAHCKONO M COLHATLHOIO IHAYCHHA: KMNLIC T0Ma,
MATAIHHE, IWKOAL, JeTCKHE caasl. B crsian ¢ 3mum 1 Gbilia NPOBCACHA OUCHKA HHAKCHEPHO-
FeaJorMiecknx yenosmn 6eperosoil 3onm (puc.1).

MHxeHepHO-Teonornieckie veiosus HIVHACMON TEPPHTOPHM ONPEACARIOTCH PRIAOM
pakTopos, K KOTOPBIM OTHOCATCH: AHTONOINHYECKHN COCTaB Nopoa. (hHIMKO-MeXaHWIECKHEe
CHONCTHA IPYHTOB, HLTHYMHE B paspele ce JOHHOMEPANBIX, THECOTPOMHBIX M NMYYMHHHCTRIX PYH-
TOB, PAIBATHC W AKTHBHIALLHA IKIONCHHBIX MEOIONHYECKHX MPOLIECCOR

B reonormseckom crpoennm NPHOPEAHOI TEPPHTOPHH NMPHHHMAKT YYACTHE OTI0XC
HUH HEOTCHOBOK CHCTeMbl (N) IIHOLIEHA, a TAKKE NOHMEHHBIE OTI0XeHHA rotouena (H) i

Puc. | (Xiopean xapma uccsechvesod m PPN L
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Puc 2. Hexyecmeaennstii 2udporamsie 8 3anadwoii vacmu nocéaka Camaposo

rexHoreHHesie obpasosanus (1Q). OcHoBaHMAMHN 30aHUI W COOPYKEHHH DYAYT CAYAKMThL al-
MOBHANBHBIE OTI0KEHHA MoiMbl p. UpThIL, npeacTaBieHHbIE NeCKaMH MENKO3EPHHUCTRIMH
M CPeIHEIEPHUCTBIMMU, XOPOLIO COPTHPOBAHHBIMM, C POCIOAMM CYTIECH, CYTIIHHKA, a TAKXKe
HAMBIBHBIC TPYHTHI, MPEACTABACHHbBIE MECKAMH KeATOBATO-CEPLIMH, PA3HOIEPHHCTHIMH,
MOLLIHOCTBIO 10 5 M (puc. 2).

BogoHOCHBII FOPU3OHT, pacnpocTpaHeHHBbIH B npeaenax npubpexKHOH TEPPHTOPHH.
MprypoueH K nofiMeHHBIM OTJI0KEHUAM peKn MpPThILI 1 ee MPUTOKOB. BoaoHocHBI KoMI-
feke 3aneraet ¢ nopepxHocTi. [nybuHa 3aneravns vCTaHOBUBILIETOCS YPOBHS, [UIH HCCIEIY-
emoit Tepputopun, Bapbupyercs ot 0,6 M 10 9,1 M B 3aBHCHMOCTH OT pesibedia MECTHOCTH M
ce30HHOCTH rofa. Borosmenaomme nopoiasl NpeacTapieHbl MeckaMm, B OCHOBHOM, METKO-
JCPHHCTHIMK, MHOTA MBUIEBATHIMK, PEXE CPEIHE3ICPHUCTRIMH. B KpoBie necku nepekpoiba-
IOTCH CYTIECAMM M CyranHKaMi, BCKpbiTas MOINIHOCTL BOAOHOCHOIO KOMILIEKCA pa3inyiHasd
i wimengercs or 2.0 no 25.0 m. Nloposas aMnanTyia KojedDaHua VPOBHSA NMOA3EMHBIX BOI
koeOieTcs B npeneiax ofHoro Merpa. MakcumanbHbie OTMETKH YPOBHEH NPUXOAATCA Ha
HIOHL-HIOAL , MUHUMANIBHEIE — AHBAPS, (PEBPAL, MAPT.

OcHOBHBIM (PAKTOPOM, OKa3bIBAIOIIAM BoMbiIOE BIHAHKE Ha (DOPMHPOBAHHE WHKEHED-
HO-TCONOTHYECKHUX VCI0BHIT Deperoroil 30HbL, IBIAETCH KOMILIEKC COBPEMEHHBIX 3K30ICHHbIX
Fe0I0OrHYECKHX MPOLIECCOB, PA3BUTHE KOTOPBIX ONpelensercs aeareabHocThio p. Mproim. B
npeieiax H3yyaeMoi TEPPUTOPHIN LIHPOKO pa3snTa GOKoBas 3p03usl, JOHHAA Ipo3us, 3a00-
navyusanme. Haunbonee apko Bokoras 2poius NMPOABIAETCH B MECTaX MNepeMeHb Hanpas/e-
HUH TEYCHWUA PEKM, 1€ NOAMBIBY W Pa3MbIBY MOABEPralOTCs NeCYaHhbiC FPYHTHI, YTO BACHCT
nociaenyioiiee obpyiieHne HGeperosuix ckioHos, CBOEro MakCHMYMa Npollecchl nepepaboTKm
OEperon 10CTUTAIOT BO BPEMs BeCEHHETo Mnonosobs. JIMHeiiHas 3po3ud pa3BHTa OrpaHHYEHHO
HTIPHYPOUEHA K TATHBETOBLIM YACTAM NOCTOSAHHBIX U BPEMEHHLIX BOAOTOKOB, 1€ B IePHO/IbI

BHIMAACHNA WHTCHCHBHBIX OCAAKOR MPOMCXOANT Ha4daibHas CTAAMA OBparoodpa3oBaHMs —
obpazoBaHue NPOMOHH rvenHo#i 1o 1,0 M.
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Mpoueccw 3aBGonasumpanmun HOCAT AOKANLHEI XapaKTep ¥ BOIHHKAKT Ha POBHBIX Cla-
GonPEHMPYEMBIX YHACTKAX MONMBI, CAOKEHHBIX C NOBEPXHOCTH CYTIHHHCTO-ITHHHCTBIMH
FPYHTAMH, KOTOPBIC MPENATCTBYIOT HHUALTPaLIMK aTMochEPHBIX 0caAK0B. 3abonoueH HbIE
YHacTku npeacrasiaensl Gonotamu HH3IMHHOro THNA. ToBepXHOCT TAKMX GONOT poOBHaH,
NOKPHITas TPABAHUCTOH PACTHTENBLHOCTLIO.

JList TeppUTOPHI XapaKTepHEI MPOLECCH CEIOHHOTO NPOMEP3aHMUA H CE3OHHOIO OTTaH -
BAHWA W CBA3AHHBLIC C HHMM NpoLecesl TyyeHus. MOWHOCTL C10s CEI0HHOTO npoMep3aHus
HIMEHYHBA M ABIACTCH PEIYALTATOM JACATENBHOCTH KOMILUIEKCA reorpado-KIHMATHYECKHX,
TCOJIOTHHYCCKMX M TEXHOTCHHBIX (JAKTOPOB, K KOTOPBLIM OTHOCATCH: KIHMATHYECKHE OCOBeH-
HOCTH paioHa (TeMneparypa BOIIYyXa, KONHHCCTBO OCAIKOB M MX pacnpenescHHe no ruotanm
B ICTHWUA M IUMHMIA NEPHOARKL), THTONOrHYECKHIl cocTan Mopof, HX BIAXHOCTb, HANWYHE
BOIHOTO M PACTHTCALHOID MOKPOBOB, & TAKKE RTHAHHE XKHIBIX M AAMUHHCTPATHBHBIX JAAHMI,
asTOMOOMILHBIX JIOPOT M T.IL

Ycranonaeno, uro HopmaTHBHan rTyGHHa CE30HHOTO MpoMEpP3aHus, B Npeaenax uceae-
JYEMOi TEPPHTOPHM, COCTARNSAET JUIS CYTTMHKOB M IAMH — 1,93 M; cymecei, neckos MeaKmx 1
NkiaeBarbix — 2,35 M; MECKOB FPABEMCTBIX, KPYIHBIX W Cpeaneit KpynmHoeTH — 2,85 m.

C npotieccom ce3oHHOro npoMep3anus nopos HEPA3PLIBHO CBA3AH MPOLLLCC CEIOHHOTO
Ny4eHmst, KOTOPRIH NOAYMHI IIMPOKOE PA3BHTHE B NPEACAAX HCCACAYEMOI TCPPHTOPHHM. TMyue-
HHC PAIBHTO HA YHACTKAX PACNIPOCTPAHEHMS IPYHTOB C npeobaasanuem nuiiesaToi hpakimy
H € NOBLIIEHHBIM NONOXKEHHEM YPOBHS TPYHTOBBIX BOAL Ce3onHsie HYrphl nMydeHns HMeloT
OKpyTAYyI0 hopMy M He3HaYHTEbHBIE pasMepsi (30-40 M B anameTpe 1 BeicoTy 10 15 em). To
CTENEHH MOPO30OMACHOCTH BCE MYYMWHHUCTBIE TPYHTHI Ha H3YYaeMoil TEPPHTOPHM Noapaiie-
JHIOTCA HA NMATH FPYIIN — OT CAAGONYTHHHCTHIX 10 YPEIMEPHO MYIHHHCTHIX.

HemanosaxHoe 3nadenne yCToMMBOCTH 3TAHWIA W COOPYKEHHI MMEET HATHYME THK-
COTPOMHBIX CBOHCTB rPYHTOB. THKCOTPONHLIE TPYHTHI B NPEAeNax H3Iy4aemMol TeppHTOPHH
PAIBHTEI IOBOJIBHO IWHPOKO, 310 Hanbosee YyBCTBHTEABHBIE K BUGPALIMH OTAOKEHHS NOMEL,
NPEACTARACHHBIC NLICBATO-ITMHHCTHIMM IPYHTAMM C BLICOKOH BAAXHOCTLIO Ha Npeaeie Te-
kyuecTH. CriocobHOCTb IAHHBIX TPYHTOB K MPOABACHHIO THKCOTPOTIHBIX CBOHCTB 3aK1I0MAeTCH
B TTO/THOM HJIH YACTHYHOM PaspyleHH CTPYKTYPLI M NOTEPH MPOYHOCTH NPH NPHIOKEHHH
JAWHAMHYECKOW HArpy3IKH, KOTOpas YacTHMHO WIM NOAHOCTHIO BOCCTAHABRIMBACTCH MOCHe
ce cHATHA. JUTHTENBHOCTE THKCOTPONHOTO BOCCTAHOBICHUA W YIIPOUHEHHS ONPeeasercs
XHMHYECKHM COCTABOM IPYHTA, IMCMCPCHOCTBIO M BAAXHOCTRIO. [To nanHwiM pana asTopos
COCTARISICT HECKOUILKO CYTOK, DIHAKO €€ BEIHMMHA U KOHKPETHOTO THIA MPYHTA 101XKHA
OMNpeAcIATHCH IKCMEPHMEHTATBHBIM IMTYTCEM.

[Mpuypouennocts repputopuu K Geperosoii 3one p. Upreinn BeI3Bana HeoGX0AMMOCTSH
OLUEHKH BCPOATHOCTH 3ATOIICHHA HM3YYacMOil TEPPHTOPHH BoaaMK pekn. Bun suinonHen
MMPOTHO3 3ATOMACHHA TEPPUTOPHH BEperoBoil 30HLI ¢ MPOrHOIHELIM cpokoM 50 neT, KoTopwil
CBHMETEALCTBYET, 4TO Bobias YacTh HIYHACMON TEPPHTOPHH NOABEPXEHA TPOLIECCY 3ATON-
Aenun (puc.3). B coorsercrenm ¢ aeicrayiomei Turmsaumei (CIT 11-105-97, u. 1) mayuaemasn
TEPPUTOPHA OTHOCHTCA K paiionam «[ToTeHUHATEHO NOATONAREMBIM B PEIY/ILTATE IKCTPE-
MATBHLIX NPHPOAHEIX CHTYAILIHI B MHOTOBOJIHEIC MOALL, NTPH KaTtacTpodiueckmux nasoukaxs. B
CCIOHKI ¢ OBLYHON BOIHOCTBIO NMPOUECCH NOATOIICHHS HMEIOT OMPAHMYCHHBIH N0 NIOIAIH
XapaKTep W PAZBHTHL Ha yHAacTKax ¢ GAMIKHM JANCraHneM YPOBHA MPYHTOBKIX BOJL

Taxkum obpasom, passuTie B npeacAax YHACTKA CTPOUTEALCTEA MYYHHHCTHIX, THKCOTPOT-
HBIX TPYHTOB ONPEAEaHA0 HEeOOXOANMOCTE PaspaboTKn MEPONPHATHI M peKOMEHAAUMI 1O
CHHXCHHIO CTEMNCHHW PHCKA NPH CTPOHTEALRCTRE, K YHCIY KOTOPLIX OTHOCHATCH:

1. MeponpuaTis no CHIKEHNI0 PAIKHAKIEMOCTH H THEKCOTPOIHOCTH NOPO

[Nepenaua no3nposaHHOi HATPYIKHM C «OTALIXOM® JUIS TPYHTA; VIS MECHAHBIX NOPOa —
NMPEABAPHTCABHOE APEHHPOBAHHE, 3ATCM YTLIOTHEHHE, MCTOIL XHMHWYECKOTD JAKPETLICHHA.

fTamnadyaman naysano-npax MusecKan K onpepenits
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2. MeponpuaTis no CHIMKEHWIO NyMHHHCTOCTH

lMapanTHitHeii 0TBOA NOAIEMHBIX, aTMOCHEPHBIX M MPOM3IBOACTBEHHBIX BOJ € MUIOLIANKH
MYTEM IIAHMPOBKH TEPPHTOPHH, YCTPOIICTE TMBHEBOMN CETH, IPEHAXEH; HACBITTHOM IPYHT NPy
MIAHHPOBOYHLIX paboTax no/keH ObITh VIUIOTHEH, BOKPYT 30aHHI H COOPYKEHHH 10/IKHBI
NPEayCMaTPUBATLCH OTMOCTKH, ryOMHa 3anoxeHus (PYHAAMEHTOB JO/IAHA NPeBbilLATL HOP-
MaTHBHYIO IIYOHHY NpOMep3aHus,

3. MeponpusaTis no CHIGKeHHIO NOATONIAEMOCTH

OBecnevenme GecnpensTCTBEHHOTO CTOKA MOBEPXHOCTHAIX BOAL; NIPEAOTBPATHTD YTEYKH
H3 HHACHCPHBIX KOMMYHHKALWH, YKpenneHue Geperos.
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