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AaBa 12

METOAOAOTUYECKUE OCHOBbI BEAEHUA
FTEOAOIOPA3BEAOYHbLIX PABOT HA HEDTb U TA3

'eonoropa3sepouHble f)aﬁoThI — COBOKYIIHOCTBH B3aMMOCBSI3aHHBIX M BHI-
MIOAHSIEMBIX B OIIPEASAEHHON IIOCACAOBATEABHOCTHU IIPOU3BOACTBEHHHIX (T€OAO-
TUYECKUX, reoPpU3nIeCKUX, FreOXUMHUUECKUX 1 OYpOBHIX) paOOT, Hay4HEIX H Aa-
GOpATOPHBIX MCCAEGAOBAHMNM, MPOBOAUMEIX C IIEABIO M3Y4eHHUs] HEAD, OTKDBHITHS,
TEOAOTO-3KOHOMUYECKON OII€HKH K MOATOTOBKM K pa3paboTKe MeCTOPOKAEHUIH
MOAE3HBIX MCKONAeMEIX. B pe3yabTraTe I€OAOrOpa3BeAOUYHEIX paboT Ha He(Th M
ra3 MOAYYAalOT TeOAOTHYECKYIO MH(OPMAIIMIO, HA OCHOBE KOTOPOU CTPOSIT Teo-
AOTHYECKMe pa3pe3hl M pa3AHuYHBbIE KapThl, XapaKTepU3YIOIIKe YCAOBUS 3aA€ra-
HUs He(pTH U ra3a B HeappaX, (KapThl MOILHOCTEN, KapThl U3MeHEHUA AMTOAOTHU-
YecKUX U (PUABTPAIIUOHHO-eMKOCTHHIX CBOWCTB pe3epByapa, KapTel U3MeHEeHU
COCTaBa M CBOMCTB (PAIOMAOB H AP.). Ha ocHOBe 3THX mOCTpoeHUH U 0000MIeHUN
HAKOIAEHHOM UH(OPMAIIUH CTPOSTCS MOAEAM H3y4aeMOro OOBEKTa, OIPEACAs-
FOTCSI METOABI 1 METOAOAOTHSI TEOAOTOPa3BEAOYHEIX paboT, 0COOEHHOCTHU T'€OAO-
rMYEeCKOr0o CTPOEHUS U3ydaeMBbIX TEPPHTOPUIl, OLIEHHBAIOTCA MX II€PCIEKTUBHI,
IIPOBOAUTCSI TEOAOTO-3KOHOMUYECKAsL OlleHKa OTKPHITHIX MECTOPOXXAEHUHN HedTH
Y rasa U [IpOeKTUpyeTcs UX pa3paboTKa.

MupoBasi HCTOpPUA IleAeHalpaBAEHHBIX Te€OAOTOPAa3BeAOYHEIX paboT Ha
He(Th M Ta3 HAaCYUTHIBAET BCETO OKOAO 160 AeT, M Ha CBOMX CAMBIX IIE€PBEIX JTa-
IIax OpHUEeHTAallUss U pearu3alldsi MOMCKOB YB, ecTecTBeHHO, MPOBOAUAHNCH TAAB-
HBIM 006pa3oM Ha OOLEKTHI BeCbMa HeOOABIINX FAYOUH 3aAeraHusl, B OOCTaHOBKe
OTHOCHUTEABHO HECAOKHOW IPUIIOBEPXHOCTHOM TEKTOHMKH M 4allle BCEro Ha
y4acTKax (MAM HeIOCPEeACTBEHHO BOAM3M) BBEIXOAOB Ha AHEBHYIO IIOBEPXHOCTb
HedTera3oHaCHIIIeHHLIX TEOAOTUYECKHX TeA. B 3TOT IlepHnoa MOTpebGHOCTH IIPaK-
TuKH PP obecneunBasruCh HAKOIAEHHBIM AOCTATOYHO NPUMUTUBHEIM (MHOTAQ
A2’Ke 3K30THYECKHUM) 3MIHUPUYECKUM ONBITOM, aHTOHHMHBIM CyTybo KauecTBeH-
HEIM MOHSATHUHHBIM PSIAOM MPU3HAKOB — «HHUJKE-BBILIE», «CUABHO-CAA00O», «TBEp-
AO-MSITKO», «MHOTO-MaAO», «KPYTO-TIOAQTO», «TEIIA€e-XOAOAHEEe» U T.II., B 3aA0-
JKeHHeM IIOYTH Hayrap IIOMCKOBHIX CKB&KHMH (IO aMepHKAaHCKOH TIeOAOro-
CAEHTOBOM TEPMHHOAOTHH, TaK Ha3blBaeMble «AMKHe KOMIKKH» — wild cats).

B AaabHelIeM 0 Mepe MOCTOSHHO BO3pacTaroliero ucuepnbiBaHuA (poHAA
MOAOOHBIX 3€MeAb M IIPOTPECCHPYIOLLEro YCAOKHEHHSI T€OAOTHYEeCKOro CTpoe-
HHSI DPA3BEABIBAEMEIX IIEPCIIEKTHBHEIX TEPPUTOPHM M OOBLEKTOB BO3HMKAA Ha-
CyIIHasi NOTPeOHOCTh IOCTaBUTh I'eOAOTOPA3BEAOYHHIN IIPOLIECC Ha KaKylo-AHOO
HAQYYHYI0O TEOPeTHYEeCKYI0 OCHOBY, II0 BO3MOKHOCTH YYMTHIBAIOIIYIO BeChb M3-
BECTHBIH K 3TOMY BpPEMEHH KOMIIAEKC IIPHUPOAHBIX (paKTOpPOB, MeXaHU3MOB H
IIPOIIECCOB, KOPPECIOHAUPYIOHIMX C IIPOMEIIIAEHHOH He(dTerazoHOCHOCTHIO.
Tak, B 4aCTHOCTH, BO3HUKAHM TeOpUs reHepanuu HedTH «in situ», npealloraras-
lIasg ee 3aA€TaHME HEMOCPEACTBEHHO B MecTe 0Opa3OBaHMs; I'MIOTe3a reHepa-
uuu YB Ha crapum AMareHe3a OCaAKOB; CTAAM AOCTATOYHO PacHpoCTpaHeHHBIMU
pa3AMYHEIE MOAU(DHKALNNA AaHTUKAUHAABHOM TEOPHM, COTAACHO KOTOPOU YTAEBO-
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AODOABI' F€HEDHDYIOTCSI TAQBHBIM 00pa3oM B OOCTaHOBKE KaTareHeTHYeCKHX
npeppameHuii POB B NOrpy’KeHHBIX BEICOKOTEMIIEDATYPHBIX 30HAX BHAAMH U
npornOOB ¥ AKKYMYAMPYIOTCA B Ipoliecce AaAbHEHN (COTHH M AeCSITKU KHUAOMET-
POB) AaTepaAbHOM MUTDAlUU B PACIOAOKEHHBIX BbIIie [0 pErHOHAALHOMY BOC-
CTAHHUIO CKAAAUYATOCTH IIPMPOAHBIX KYITOAOOOPA3HBEIX CTPYKTYPHEIX ¢opMax. He-
CKOABKO IIO37Ke ONpeAeAeHHOe pacCIpOCTpPaHEeHHE IIOAYYMAW HeopraHudeckas M
KOCMUYECKasi FANOoTe3b MPOUCXOKAEHUN He(TH U rasza: COTAACHO TepBOH — yT-
AE€BOAOPOALI TeHEPUDVYIOTCS BHE MPEAEAOB AUTOCEpPHE — B MAaHTHMUMHOM 30He —
U IO TAYOMHHBLIM Pa3AOMaM BHEAPSIIOTCA B AMCAOKALMIO aKKYMYAHPVIOIINUX reo-
AOTUYECKUX TeA; COTAACHO BTOPOH — YTAEBOAOPOABI {B OCHOBHOM MeTaH) UMe-
IOT BHe3eMHOM I'eHe3HC, IIONAAM B BEIeCTBO 3€MAHM Ha CTapAuu (POPMHUPOBAHUSA
TIAGHEeTHl M 3aTeM B XOAe Pa3AWYHEIX TepMoOapoTpaHCHOPMAUM ITOANMEPU3Y-
IOTCSI AO COCTOSTHUA MHOTOKOMIIOHEHTHOM YTA€BOAOPOAHOM Mapo(raso)XUAKOCT-
HOM CHCTEeMEl, MUTPAIIHOHHO HachIUIaloniell IpupoAHEIe pe3epBYapHl.

B nocaeaHne ropbl IOABUAOCH HEMAAO (PaKTHUYECKUX AQHHEBIX, CBUAETEABCT-
BYIOIIMX O DPearbHON BO3MOXXHOCTH aOHMOTeHHOTO CHUHTEe3a YTAEBOAODOAOB —
OTKDHITHE KPYIHENINHX 3areXel B MOPOAAX KPHCTAAAMYECKOTro cyOcTpara —
MecTtopoxaeHusa beawn Turp, ApakoH (Brernam}, Ayapxuaa-Hadypa (AuBus),
Aa-Tlac 1 Mapa (Benecyaaa), XwilorroH-IlanTtxaupa, Yuamunrron (CLHA) u ap.;
OOHapy>XeHHe YTA€BOAOPOAOB B CE€BEePHOM YacTH AKTUBHO (PYHKIHOHUPYIOIIEro
MAHTUHHOTO ATAQHTUYECKOTO CPeAVMHHO-OKeaHUYeCKOoro xpeOTa — TUApOTep-
maabHOe noae Lost-City roprHoro maccuBa ATAaHTHC; (PUKcAIUs BecbMa OOAb-
IIOTO KOAWYEeCTBA MeTaHa Ha FAyOHHe mopspKa 12 KM — A3AeKO BHE LIPEAEAOB
OC3AOYHOM TOAIIM B paspe3e KOABCKOU CBEpPXTAyOOKON CKBAa’XHHBI; METAHOBEIE
aTMocdepsl pgAa TAAHET U Ap.

K HacTosilieMy BpeMeHU CTAAO COBepIeHHO OYeBHMAHEIM, YTO HM OAHA U3
CYIIEeCTBYIOIINX KAQCCHUYECKHUX TEOPUI, FMIIOTe3 U MOAeAeH reHepalluyd U MUTL-
pauuu YB He B COCTOSHHUH MOAHOCTBIO OXBaTUThb U OOBSICHUTHL BECh KpPYT
CBA3aHHBIX C HUMM BOMNPOCOB M pedYb MOXKET AWUINL UATA O CTEeIleHH COOTBEeTCT-
BHUA CYILIECTBYIOIIUX TEOPETUYECKHUX U MOAEABHBIX IIPEACTABACHHM KOMIIAEKCY
HabAIOA@eMBIX B KOHKPETHBHIX PEerrhoHaX PeaAbHBIX TeOAOTMYeCKUX (PeHOMEHOB.
IMpu sroM c mo3unuil npaktuku ['PP renesuc wedtu u raza He uMeeT nepBoO-
CTENIeHHOro 3Ha4YeHUs], IIOCKOABKY MX OCHOBHOH 3apauell sIBASETCS BBHISIBACHUE
y)Xe cpOopMHUPOBABIINXCA CKONAeHHH YB B IpupoAHBIX AOByuIKax. Ilo 3ToH
TIPUYWHE BO BCEX PErHOHAaX IIOMCKOBO-pa3BepOYHbIe PabOTHI BCEraa B IIEPBYIO
odepeAb OPHUEHTUPOBAHLI Ha BHIABACHHE IIPOAYKTHBHBIX Pe3epBYapoB.

B coorBeTCcTBHMM C TpUBEAEHHBIMM COOOPa’keHUSMU IIPU IPOTHO3UPOBAHUU
CAOJKHBIX TAYOOKO3aAerarouix HedTera3oHOCHBIX TeOCHCTEM OCAAOYHO-TIOPOA-
HBIX 6acceMHOB, MAGHWUPOBAHHUU U MPOU3BOACTBe B HuX I'PP y>Ke ceropHs npuH-
IUIHAABHO HeOOXOAMMEBI KakK KOPeHHas MOAEPHHU3AaIdsl INPUMEHsIeMBIX Me-
TOAOAOTMYECKHUX KM TEXHOAOTMYECKUX NPHEMOB, TAK U BHEADEHHE WHHOBAIJUOH-
HBIX MOAXOAOB, VUMTHIBAIOIIMX BCe€ MHOroodOpaswe NHAWBHAYAABHBIX OCOOeHHO-
CTell CTpPOEHMsl TEPPUTOPHN U AMHAMHUKH IIPUPOAHBIX JKHAKOCTEH M Ia30B B HX
TEOAOFMYECKOM IIPOCTPAHCTRE.

K HacTosimieMy BpeMeHH B CBSI3H C BHIHYKAEHHOH NepeopueHTanuern I'PP
Ha ravooKo3aAeramone o6bEKTHl BECBEMA CAOKHO NOCTPOEHHBIX OaCCEeHHOB U
COOTBETCTBYIOLIMM BO3pacTaHHEM CTeleHU TeOAOTHYECKHX PHCKOB C IE€AbIO
MHHMMH3AOHM U ONTHMH3AlM TOWCKOBO-PA3BEAOYHOIO IIPOIECca IIPeprorKe-
HEl MeTOAR MOAEAMPOBaHHsSI OacceHOB K OTAEABHBIX pe3epByapoOB M Teo-
AOro-MareMaTH4eCKUe CHOCOOBI OLIeHKM IIPOMEIIIAGHHON HedpTerazoHOCHOCTH
KOHKDETHBIX DErHOHOB, paliOHOB, aHTUKAMHAALHBIX 30H K IIOSICOB C KOHCTAaTa-



nuer aKKyMyAMPOBaHHHIX AOBYIIKaMU 06beMOB HeTH M rasa, oO6CTaHOBOK MH-
rpanuu YB, dopMupoBaHus, KOHCEpPBAllUH U pa3pylleHHusl 3are’kel U MeCTopo-
SKASHUH.

12.1. OCHOBHBbIE MPUHLIMIMbI BEAEHUA
FTEOAOTOPA3BEAOYHbBLIX PABOT

B pesyarTaTre mpoBepeHUs1 reoaoropas3BepouHBIX paboT (I'PP) ma HedTh H
ra3 HeoOXOAMMO PEeIUTh CAEAVIOIUE 3aAa4H:

1) onpepeAUTh, U3YUUTL M OKOHTYPHUTL BO3MOJKHEIE He(pTera30HOCHHIE IPO-
BHHIINH, 00AACTH U 30HHI He(Tera3zoHaKOIAEHHUS;

2) oCyleCTBUTL KOAMYECTBEHHBIN NMPOTHO3 He(dTera3oHOCHOCTH 3THX Tep-
PHTOPHH H ONIPEAEANTH ONITHMAaAbHOE HalpaBAe€HHe IIONCKOBHIX paloT;

3) BHIIBUTH HOBHIE, BO3MOJXHO He(Tera3oHOCHHE KOMIIAGKCH U 30HH Hed-
TEeTa30HAKOIIAEHHSI B OCBOEHHEIX Hed)Tera3oHOCHBIX. OOAACTHX;

4) OTKpEHITB, OII€HUTL U NOATOTOBUTH K pa3pabOTKe MECTOPOKAEHUS U 3a-
AeXU HedTH U Tasa;

5) BHIABUTL HOBLIE 33A€XKU B IIpeAeAax pa3pabaThlBaEMBIX MECTOPOKAEHUHN
HedTH U rasa.

I'eororopa3BepAOUHBIM IPOLECC AGAMTCSI Ha 3Talbl M CTapAWM, ILleAb KOTO-
PBEIX — YCTAaHOBACHHWE pPAI[MOHAABHOU ITOCAEAOBATEALHOCTH BRITIOAHEHHUS pas-
AMYHBIX BHAOB paboT M OOIINX NPUHIMIIOB OLIEHKU UX PEe3YABTaTOB HA eAMHOM
METOAMYECKON OCHOBE AASl NOBBIIIEHHUA 3(pPEeKTUBHOCTH HCIIOAB30BAHUSA HEAD.

Buabl, 00BeMBI pabOT U METOABI MCCAEAOBAHHH, IIpUMeHsieMble Ha OTAEAb-
HBEIX 3TallaX M CTAAMAX, AOAKHBI COCTABASITHL PAllMOHAABHEIM KOMILAEKC, ofecIie-
YMBAIOUIUM pellleHHe OCHOBHBIX TI'e€OAOT'0-3KOHOMHMYECKHX 3aAa4 C MHUHHMMAaAL-
HLIMM 3aTPATaMH CHA U CPEACTB B KOHKPETHBHIX T'e€OAOTHYECKHX W reorpaduye-
CKHMX YCAOBHSIX, U COOTBETCTBOBATL YTBEPRKACHHEIM HOPMAaTHBaM, WHCTPYKI[USIM
U PYKOBOACTBAM, DPErAAMeHTHUDPVIOIINM Hx IpoBepeHue. ObecriedeHue ORICT-
peMmien IOATOTOBKU 3alacoB, HEOOXOAUMBIX AAsl AOCTHDKEHHsI HaMe4eHHOIO
ob6beMa AOOBMHM He(TH, rasa U KOHAEHCATA, IIOATOTOBKA BBISBAEHHHIX MECTO-
POSKACHUHN K IIPOMBIIIA€HHOH pa3pabOTKe B MaKCHMAaABHO KOPOTKHE CPOKM U
IpA MMHUMAABHBIX MAaTEPHAABHBIX 3aTpaTaX BO3MOJKHEBI AMIIL IIPK CTPOTOM,
TAyOOKO HayyHO OOOCHOBAHHOM IIOAXOAE K IIPOBEACHMIO ITOMCKOBO-pa3BepOd-
HBIX palboT.

Ilpn momckax M pa3BepKe NPHMEHSIOT Pa3sAWYHBIE BUALI CBEMOK (CTPYyK-
TYPHO-TEOAOTHYECKYIO, TeOMOPQOAOTHUECKYIO, THAPOTEOAOTHYECKYIO) C HC-
IIOAB30BAHHUEM TEeOAOTHYECKHMX, a3po- U KOCMHYECKHX, TeoU3ndecKHX, TIeo-
XUMHAYECKUX U APYTHX MeTOAOB. boablmass 4acTb CTOMMOCTH IOHCKOBO-pa3Be-
AOYHBIX paboT MPHUXOAUTCS Ha OypeHHe CKBaXXHH. DKOHoMHYecKas 3(deKTuB-
HOCTb T'€OAOrOpa3BeAOYHHX pPaboT B 3HAUHUTEABHOH Mepe ONPEAEASeTCs TeM,
HACKOABKO NPaBHUABHO BBEIOPAHBI TOUKH 33A0KEHHsI CKBa)XXWH KaK C TOYKH 3pe-
HMS TIOAy4YeHHs MAaKCHMAABHO BO3MOXHOHN MH(OpMaInuy, HeoOXOAUMOM AAS ITO-
3HaHUA T€OAOTHUECKOTO CTPOEHHs HM3y4aeMOHM TeppUTOPUH, MCIOAB30BaHUS ee
AASI MHTepIIpeTalui reo(pu3niYecKuX, TeOXUMHIECKHX, a9POKOCMHUECKHUX M APY-
THX METOAOB, TaK Y IIPH [IOMCKAX M Pa3BeAKe 3aAeXKeH U MEeCTOPORAeHUH Hed-
TH U rasa.



Anst pocTHXReHHsT HanGoAbmed 3(EKTHBHOCTH B M3yUYEHHH MECTOPOXKAE-
HHUH HeoOXOAMMO COOAIOAATH YCTaHOBAEHHBIE 3Tanbl U CTAaAMH IeOoAOropasse-
AOYHEIX pabOT, CTPOTro BHIIOAHATH TPeOOBaHMA K MX IIOAHOTE M KadeCTBY, OCy-
LIeCTBAATEH PAllHOHAABHOE KOMIIAEKCHUPOBAHHE METOAOB U TEXHHYECKHX CPEACTB
Pa3BEAKH, CBOEBPEMEHHO IIPOBOAWTH MNOCTAAHHHYIO T'€OAOT0-3KOHOMUYECKYHO
OLIEHKY Pe3yALTaTOB paboT. CreneHb H3YYEHHOCTH MECTOPOXACHHSI AOAKHA
06ecrieyuTs BO3MOXXHOCTb €0 KOMIAEKCHOTO OCBOEHHUSI IIpM 00s13aTeABHOM CO-
6ar0peHNN TpeboBaHHUHM MO OXpaHe OKpy’Karomled cpepbl. ['eororopaszBepOdHHE
paboThl OCYILIECTBASIIOTCA TIO° POEKTaM, KOTOpPhIE€ COCTABASIOTCS M yTBEprKAa-
IOTCSI B COOTBETCTBUU C AECHCTBYIOMIMMHM HHCTPYKIMSIMH M HOPMATHUBHBIMH AO-
KyMEHTaMH.

l'eonoropa3BepouHbie pabOTHI UMEIOT AB€ CTOPOHEI OPTaHH3allHOHHO-TEX-
HUYECKYIO U MeToAudYeckylo. [lepBasi BKAIOYaeT BOIPOCH OpraHU3aIuM pabor,
3KOHOMHYECKHE M IIpaBOBHIE YCAOBHS NMPOBEAEHHs paboT, TEXHHYECKHE CDEeA-
CTBA BEACHUsI TeOoAOrdOpa3BepOuYHBIX paboT. MeTopudecKada CTOPOHA Pa3BEAKH
NIPEACTaBAsIeT COOOM COBOKYMHOCTH NMPHUHIUIIOB, METOAOB, IPUEMOB H 3MIIMPH-
YeCKHX NPaBHUA, KOTOPHIMH IOAB3YIOTCS B IIPOIECCe NMPOBEACHHsI MOHUCKOBBIX H
pa3BeAOYHBIX paboT. ‘

IToHsiTHE «METOAMKA r€OAOTOPa3BEAOYHBIX paboT» BKAIOYAET B cebs:

® CO3AaHHE CHUCTEMEl TEOAQTHYECKHX HAaOAIOAeHHUH (CHCTEMBI CEHCMUYECKUX
npodguaei, IOUCKOBBIX ¥ PA3BEAOYHBIX CKBaJKHUH);

® METOABI MOAYyYEHHsI FeoAoro-reodu3ndyecKod HHGOpMalUUU (IpOoBeAeHHEe
3aMepoOB, U UX perucrpanus);

* METOAB 06pabOTKH I'€OAOro-reodu3nyecKom HupopMaLuy,;

® METOABl MHTepIpeTanuu uHGOpManiy H IOCTPOEHUSI TeOAOTHIECKOH MO-
AEAM H3ydJaeMoro oOLeKTa.

B 3aBMCHMOCTH OT cIOCO6a MOAYYEHUS] TEOAOTHYECKYIO HH(OPMALHIO IOA-
Pa3AeAsIIOT Ha TPH IPYIINHL, T.e. WHoOpMalus OLIBaEeT:

1. [IpsiMasi — XapaKTepHu3yIomas HEeIIOCPEACTBEHHO r€OAOTHYECKUHN OOBeKT
(o6bpa3nbl TOpoa, MPo6Hl PAIOHMAOB U AD.).

2. KocBeHHasi — XapaKTepH3VIOIlasd CBONCTBA T€OAOTHMYECKOro OOBLEKTa,
HCIIOAB3Ysl KOTOPHIE IIO0 YCTAaHOBAEHHBIM CBSI3M MOJKHO ONPEAECAUTH PeaAbHEIE
HeOoOXOAMMEIE TPHU3HAKM OOBbeKTa (HalmpuMep MO KaXYLIEMYCsT 3AKTPHYECKOMY
COIIPOTHBAEHUIO — TIOPUCTOCTH KOAAEKTOPA).

3. AnpuopHasi — 3aKOHOMEPHOCTH I'€OAOTHYECKOIO CTPOEHHS, IOAyYEHHBIE
Ha OCHOBe 00O00OIIEHMsI TEOPETHUYECKUX 3HAHUM M NPAaKTUYeCKOI'O OIEITa Bepe-
HUS T€OAOrOpa3BEAOYHLIX paboT.

[Npsimasi uHGOpMAIKA, KaK MPaBHAO, UMEeT AMCKPETHBIM XapakTep M OHAa
AOCTOBEpDHEee KOCBEHHOM, B CBA3HM C 4YeM ee OOBIYHO MCIIOAB3YIOT B KayecTBe
3TaAOHHOH (6a30BOIf), HA OCHOBE KOTOPOH ONPEAEAAIOT AOCTOBEPHOCTH H Ha-
AE€KHOCTb KOCBEHHOH HHGOpMaIUH.

PemeHne OGIIMPHOrO Kpyra I€OAOTMYECKHX 3apa4d B Ipollecce H3y4YeHUs
CTpPOeHUs 3arexell HedTH M raza TpebyeT OOABLIOrO YHCAA PA3AUYHBIX MeTO-
AOB: TEOAOTHYECKHX, GYpPOBEIX, TEOXMMHYECKHUX, reopusnyeckux u Ap. Ilpun-
LIMTIHAABHAs CXeMa M3yYeHUsI IapaMeTpOB OTAEABHOH 3aAeXH Ha OCHOBe pas-
AHMYHBEIX METOAOB I'€OAOrO-reopU3ndecKux paboT MoKasaHa Ha puc. 12.1.

MoOAOAOH CHEIHAAHUCT-TEOAOT, PABGOTAIOIIHN B TOHNCKOBO-PAa3BEAOYHOM 3KC-
MIEAVIIHM AOAKEH 3HAaTh, YTO HApSAY C AQHHBLIMH II0 KEPHY OH IIOAy4YaeT OCHOB-
HYI0 HH(popManuwo 06 o0LeKTe UCCACAOBAHUH OAaropapsi NpUMEHEHUIO IMPOMEI-
CAOBOH reodH3HKU U reodU3NYECKUX HCCAGAOBAHME (TAAQBHHIM 06pa3oM ceMc-
MOpa3BeAKH). 3HaHHEe I'€OAOro-reoU3NYeCKUX acCleKTOB 3THX HAYYHBIX AMCIHU-
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Puc. 12.1. OcHOBHbIe HCTOYHHKH HH()OPMALHH O CTPOEHHH 3aAekn HedTH M rasa

IIAMH, HapsiAy C TeOAOTHUYECKHMMH 3HAaHMSAMH ABASETCA 00s3aTeABHBIM YCAOBHEM
ycrenrHoi paboTel B MPOM3BOACTBEHHOW OpPraHU3alliu.

l'eonroropasBepOYHBIe PabOTHI, KAk CeNH(MUIECKYI0 00AACTh YeAOBEeYeCKOM
AeSITeABHOCTH, XapaKTepPH3YIOT CACAYIOIIHe 0COOeHHOCTH:

® CAOKHOCTH, MEPAPXHYHOCTb U B 3HAUYUTEABHOH Mepe YHHKaAbHOCTH Ieo-
AOTHYECKOIr'o CTPOEHHS M3ydaeMbIX 0OBEKTOB (3anerkel, MeCTOPOXXKAeHHH, Hed-
Tera3oHOCHLIX PaWOHOB U T.A.), HEOOXOAMMOCTbE MCIOAB30BaHHS OOABIIOr0 00b-
emMa UH(OPMAIHU AN UX MOAHOTO ONHCAHUS;

® CTaAMITHOCTH MPOIecca reOAOTHYeCcKOro U3ydyeHus;

e HH(OPMAIMOHHEIA XapakTep Ipoljecca reoAoropa3BepAOYHBIX padoT;

® DasHOPOAHOCTE M PAa3sHOTOYHOCTH IMOAyYaeMOH HH(poOpMauuH (npsiMasd,
KOCBEHHas, reoAoruyeckasi, reopusndeckas U T.A.);
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o AepULIUT HHGPOPMALIUU IPU NOCTPOEHUU MOAEAU C HeoOXOAMMOW TOYHO-
CTBIO M BHICOKAsi CTOMMOCTE ee IIOAYYeHMUSs;

¢ NIPUHATHE PELIeHUN B YCAOBUSIX HEOIPEAEACHHOCTU (HeOIpEeAeAeHHOCTh
CBsI3aHa KaK C AMCKPETHOCTBHIO U HEPABHOMEPHOCTBIO CEeTU HAOAIOAEHUM, TaK U
C HEAOCTAaTOYHOU MH(POPMATUBHOCTBIO METOAOB, HEAOCTATOYHO HMOAHOM pa3spa-
OOTQHHOCTBIO I€OAOTUYECKON TEeOpUU);

® HECOOTBETCTBHE MEXXAY Pearr3yeMOM MPAKTUYeCKU U ONTUMaABHOU IIO-
CA€AOBATEABHOCTBIO IIPOBEAEHUS PAbOT 13-3a OOBEKTUBHBIX (3KOHOMUYECKUX U
TEeXHUYECKUX) U CyOBEKTUBHBIX IIPUYMH.

HeomnpeaereHHOCTE MCXOAHON HH(pOpMauuM, HEOAHO3HAYHOCTh MOAyYae-
MBIX PEe3yAbTAaTOB, TPYAHOCTH (pOopMaAM3aliMd U MOAEAWPOBAHMS ITOUCKOBO-pa3-
BEAOYHOTO IpOLecca IMPUBOAAT K TOMY, YTO IIpU IPOBeAeHUH paboT pPYKOBO-
ACTBYIOTCSI OIPEAEAECHHBIMU IIDABUAGMM HAM, KaK UX Yallle Ha3bIBAlOT, NPUHLIK-
TIaMU Pa3BEAKU.

[NMpuHOuUNBE pa3BeAKH — TPABUAA BEACHUSA IMOMCKOBO-PA3BEAOYHEIX
paboT, BEIpaOOTaHHKEIX HA OCHOBE TEOPETHUYECKHX ITPEATIOCHIAOK U OIIBITa T€OAO-
ropa3BeAOYHBIX pabOT. BrepBele OCHOBHBIE NPUHLMIIBI T€OAOTOPA3BEAOYHBIX
pabot B obmeM Bupe OuiAM ccopmyaupoBansl B.M. Kpeitepom u B.M. Bupio-
KOBBIM. an/IMeHI/ITeAJ:-HO K TOMCKaM ¥ pa3Bepke HeTSHBIX U Ta30BBIX MeCTO-
PO’KAEHHH IIPABHAA BEACHUSI ITOUCKOBO-Pa3BEAOYHBIX paboT C(popMmepOBaHm
B BUAE CAEAVIOIUX MATH OCHOBHBIX IPDHHIIUIOB!

1. TIpMHUOMN panUOHAABHOH MOAHOTBI MCCAEAOBAHUA MECTOPOXKACHUS H
OTAEABHOH 3aAeKU. B COOTBETCTBUM C ITUM IIPUHIIUIIOM B pe3yAbTaTe paboT
AOAKHA OBITH IMOAYYeHa MOAHAasdg OIleHKa IIepCIeKTHB peruoHa HWAH MecCTo-
POXXAEHUsI TIO TAOIIAAM U MO pa3pedy. CTeleHb ITOAHOTHI UCCAEAOBAHHUN B pe-
AABHBIX YCAOBUAX OIPAHHUYUBAETCA TEXHUYECKHUMHU BO3MOJXHOCTAMHU U IKOHOMMH-
YeCKOH IieAeCO0OPa3HOCTHIO.

2. TIpUHIMI MOCAEAOBATEABHBIX NPUOAMIKEHUH TIPY U3YYEHUU MEeCTOPOXK-
ACHUS U OTAEABHOM 3ane’Xu. [Ipolecc M3ydyeHUsI TEOAOTUYECKUX OOBEKTOB (KakK
MEepCMeKTUBHEIX Ha HedTb M ra3, Tak U OTKPBITHIX MECTOPOXXAEHHH He(dTH U
rasza) AOAKEH IIPOBOAHMTBCSI MTOCAEAOBATEABHO, B HECKOABKO 3TamnoB. V3yueHue
HAYMHAIOT C OOINMX CBOMCTB OOBEKTa, Ha OCHOBAHUU KOTOPHIX COCTABASIIOT
MIPOEKT AeTAaABHHIX paboT u MpoBOAAT uxX. C yueTOM HOBOM MH(POPDMALIUU AETa-
AM3HDYIOT CTPOEHHE U3y4aeMOro oObeKra.

3. TIpHHIMN OTHOCHUTEABHOW PAaBHOMEPHOCTH (PaBHOM AOCTOBEPHOCTH) B
H3yYEeHUUN MECTODOKACHUSI MAM OTAEABHOM 3anre’Xu. AGHHBIM IPUHIIUII IIPEATO-
AaraeT, 4YTO AOCTOBEPHYIO MOAEABb M3y4aeMOro O0OBbeKTa MOKHO IIOCTPOUThL TOAb-
KO IIpM OTHOCHUTEABHO PaBHOMEPHOM M3yYEHHOCTHU €ro Kak IO IAOIIaAU, Tak U
mo pa3pe3y. OAHAKO AAHHBIM IPHHIUI HEe CA€AYeT NMOHHMMATh YIPOIIEHHO, T.e.
KaK HeOOXOAWMOCTE PAaBHOMEPHOM IO IIAOWIGAM CEeTKHM HUAM PaBHOMEPHOIO OIl-
poboBaHus IO pa3pe3y. B ocHOBY BEIGOpA cuCTeMbl HAOAIOAEHUS AOAKHEI OBITh
TOAOKEHBI T€OAOTHUYECKHEe OCOOEHHOCTU MPOAYKTHUBHOTrO maacra. [Ipu mposepe-
HUM pa3BEAOYHBIX pabOT NMPUHLUII PABHOMEDHOCTH HEOOXOAUMO pPeaAu30BEHI-
BaTh, KaK IIPAaBHAO, «HA PaBHBIE IO 3a7aCaM YYAaCTKU 3aA€KHW — PABHOE YHCAO
CKBa)XHH», TaKUM 0Opa30M peaAm3yeTcs paBHOMEPHOe pa3sMellleHHe CKBAa’KHMH
He IO MAOILIAAH, a 10 OTHOLIEHUIO K 00BeMy 3aAe’KH.

4, TIpHHIAN panMOHAABHBIX TPYAOBBIX M MarepmaAbHBIX 3arpaT. Coraac-
HO AQHHOMY IPHUHIIUITY T€OAOTOpPa3BeAOYHEIE PAOOThl AOASKHEI IIDOBOAUTHCS Ta-
KHM KOMIIAEKCOM H B TaKHUX OOBeMax, KOTOpbie obecreuyuBard OB palluOHAAb-
HOe H3yYeHHe MeCTOPOXAeHHs (3arexu). EcAM 0OBbeM BBIIOAHEHHBIX HUCCAEAO-
BaHHH HEAOCTATOYEH, TO BO3pAacTaeT pPUCK BO3MOJKHEIX IIOTEPh B IIporecce 3KC-
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MIAYaTaIllUH MECTOPOKAEHHS, C ADYTOH CTOPOHHI, «IIepepa3BeAKa» 3aAe>KH BeAeT
K OYpeHHIO AWIIHHX CKBAKHH. CHellHaAbHBIE T'€OAOTO-3KOHOMHUYECKHE METOABI
TMO3BOASIIOT OLIEHUBATH PAliHOHAABHBIE 0OBEMBI T'€OAOTOPA3BEAOYHBIX paboT.

5. TIpuHIMN HAaNMEHBIINX 3aTPaT BpeMeHH. DTOT NPHUHIMII ITPeAyCMaTpH-
BaeT B OOLIEM CAydae IIPOBEACHUE IIOMCKOB M PAa3BEAKH MECTOPOJKACHHH U OT-
AGABHEIX 3aAeXel B Kpardyaumue CcpokKd. CpOKH BBHIIIOAHEHHsI TeOAOropa3Be-
AOYHBIX pPaboT 3aBHCAT OT I'€OAOTHYECKHX, Treo(PH3HIECKMX, IKOHOMHYECKUX U
OpraHU3alMOHHO-TeXHUYEeCKUX (PAaKTOPOB.

CTporoe HCIOAHEHHE YKa3aHHBEIX NPHHIMIIOB TO3BOASET AOCTHYL PAIHoO-
HAABHOTO H3ydyeHHMsA OOBEeKTa HCCAEAOBAHHMH, MaKCUMaAbHOM 3ddeKTHBHOCTH
reoAOTOPa3BEeAOYHOTO IIpoIecca.

IMpunnMmas BO BHUMAaHHE, YTO KOHEYHOH ILEABIO MOHWCKOBO-PAa3BEAOYHOTO
npolecca sIBASIETCSI OTKPEITHE MeCTOPOXAECHUS He(TH U ra3a MU INOATOTOBKA €ro
K IPOMBIIIAGHHOMY OCBOEHHIO, B&’KHO He TOABKO AOCTOBEPHO OIIPEAEAHTH KO-
AWMYECTBO 3alacoB, HO U MPOBECTH CUCTEMHYIO AuddepeHLINaIUIo 3THX 3anacoB
[0 CTeNeHU U3yYeHHOCTH, AOCTOBEPHOCTH M SKOHOMUYECKOH peHTaGeAbHOCTH.

Apst 3TUX 1leaell B He(pTAHOM MPAKTUYECKOH AESITEALHOCTH ellle C Hayvara
20 Beka ucmoab3yercs Khaaccudmkanus samacoB HedTH u rasa. HeobGxoammo
OTMETHUTL YTO B HePTAHOM Aere KpoMe KhraccumdmKauu 3anacoB IIHPOKO HC-
TIOAB3YIOTCSL M ApyTHe Kaaccudukanuu. Hanpumep:

Khaaccudpuranus MeCTOPORAEHHUS IO CTENeHW CAOKHOCTH T€OAOTHYECKOTO
CTpPOEHHS;

Kraccuguramysi MecTOpORKAeHHH HedTH M rasa Imo BeAHYHHE H3BAEKae-
MBIX 3allacoB; .

Khraccuduranus 3anacoB no ¢asoBOMYy COCTOSHHIO U COCTaBY YIAEBOAO-
POAHEIX COEAUMHEHUH;

Kaaccudpukanuu mo mAOTHOCTH, BA3KOCTH He(TH, COAEPIKaHHUIO CEphI, Ia-
paduHOB, CMOA, ac(aALTEHOB;

Khraccuduxkanmss CKBa’KMH, HMCIOAB3YEMHIX HA Pa3HBIX CTAAUSX TEeOAOTO-
Pa3BeAOYHOro MpoIecca.

3HaHHe ¥ NpPUMeHEHHE YKa3aHHBIX M APYTHX KAaaccubHKAIMH NO3BOAsSET
CHEeNMaANCTaM KBaAM(DHUIMPOBAHO AHAAM3HPOBATH HCXOAHYIO MHPOPMAIMIO U B
paMKax TIpaHUYHBIX 3HAYeHUHN Pa3AMYHBIX KPHTEPHEB CHCTeMaTH3UpOBaTb U
060011aTE UCXOAHYIO HHPOPMALIHIO

12.2. CUCTEMHbBIA NMOAXOA K BEAEHMIO
FTEOAOIOPA3BEAO4YHbLIX PABOT HA HEDTb U TA3

Cospanue 53¢ ¢eKTHBHON METOAMKH MOHCKOB H Pa3sBEAKHM CKOIACHHH Hed-
TH — OAHA M3 AaKTyaAbHHIX IPoOAeM, CTOAIIHMX IepeA HedTera3oBoM HAYKOM U
NpakTHKoN. OHa MO’XeT OWTH pelieHa Ha OCHOBe (DYHAAMEHTAABHBIX TE€OPETH-
YeCKHUX HCCACAOBaHMH nponeccoB (POPMHPOBAHHSA U 3aKOHOMEPHOCTEH pa3me-
LIEeHMs], CO3AAHMA FeHeTHYECKOM KAACCM(PUKANHHN AOBYLIEK U CKONAEHHH HedTH
M ra3a, ONPEACASIOIeH CTPATerHio IIOMCKOB 30H H OTAEABHBIX AOBYIIEK B HX
npeAeAax, H MOP(OAOTHUECKOM KAACCH(DHKALIMY, OIPeAeAdIolleN TAKTHKY 3THX
paobot (B.B. CemenoBuy, 1983 r.).

B uTOre MHOTOAETHHX MCCAEAOBAHMI HAKONAEH OOTATHIN MaTepuaa, IO3BO-
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ASIOMIVM TPOAOAKUTH TEOPETHUECKHE HMCCAEAOBaHHUS UM CO3AATh HA UX OCHOBE
PalMOHAABHYIO METOAUKY IIOMCKOB M Pa3BEAKH AOBYIIEK M CKONAEHUU HedTHu u
rasa, KOTopasi AOAKHA CIIOCOOCTBOBATH NMOBHILIEHUIO 3(pPEKTUBHOCTU T'E€OAOTO-
pPa3BeAOUYHBIX paboT. AAsT AOCTHKEHMSI 3TOM IIeAH IIMPOKO HCIOAB3YIOTCH OC-
HOBHBEI€ NPUHIUIB! CHUCTEMHOTO IOAXOAQ, YTO AAAO BO3MOJKHOCTb IMOBLICUTH
YpPOBeHb HAyYHOTO O0OO6IIeHHs] (PaKTMYeCKOro MaTepHarda M HU3BA€YL U3 Hero
MaKCUMyM UHQOPMAILIUH.

W3BeCTHO, YTO CUCTEMHHIN IMTOAXOA IO3BOASIET C OOAE€E MIMPOKUX MO3HABA-
TEABHBIX TO3ULVHA H3YUUTh CAOKHeHIINe reonoTHdYecKue OOBEKTHI, YCTAHOBUTH
UX I[@AOCTHOCTb U CTPYKTYPY, BHIABUTHL OCHOBY (MeXaHU3M) ILEAOCTHOCTU OOB-
€KTa, ONPEeAEAUTb U OOBACHUTHL MHOroobpasmue CBsi3eM JAeMeHTOB CUCTEMEL,
AATh HCTOPHKO-TEOAOTHYECKMM aHAAM3 Pa3BUTHA CHUCTEMBl M B3aUMOAEHCTBHUSA
ee C OKpYKAaIOlleH CpeAOi. AHAAM3 OIBITA NPOBEACHHS TeOAOTOPA3BEACUHBIX
paboT Ha He(Th U ra3 U MCIOAb30BAHHE PE3YABTATOB IIOMCKOB M PA3BEAKH CBH-
AETEABCTBYIOT O HEOOXOAMMOCTH pellleHHs 3THX 3aAa4 KaK 3apay yIIpaBAE€HHS,
YTO TaKXXe MOKHO OCYIIIeCTBUTH AWIIbL Ha OCHOBE CHCTEMHOTO IOAXOAZ.

IMousTHe «CHCTeMa» B PA3AWYHBIX THOCEOAOTHYECKHUX TOAKOBAHUSIX U CO-
AEPKATEeABHBIX HHTEpIpeTanyusaX AaBHO M YCIENIHO MCIOAB3YeTCsl B HaykKe, B
TOM YHCA€ U B TE€OAOTHH. 384aCTyl0O TEPMHH «CHCTEMa» SIBASETCS IIPOCTO CHHO-
HUMOM COBOKYIHOCTH MAM KOMIIA€KCA Te€X MAM HHBIX DEaAbHHIX OOBEKTOB, AB-
AeHUM uAM AevicTBuH. [IpeanoAaraeTcsi, YTO 3TU OOBLEKTEHl, SBACHHUSI UAU AEWCT-
BHSI KaK-TO CBSI3aHBI MeXXAY COOOHM U IIPEACTaBAAIOT, B H3BECTHOM CMEICAE, €AU-
HOoe 1iearoe. boaee cTporoe onpeaeAeHHe TOHATHIO «CHCTeMa» A@eT ofllas Teo-
pusi cucTeM, pa3pabaTbiBaeMasi B IochepHHe Topbl. OAHAKO M ceddac ellle HeT
OOIIenpu3HaHHBIX (OPMYAUPOBOK, B PAaBHONM Mepe IPUTOAHBIX B Pa3HEBIX 06-
AACTSIX HAYKM U TeXHUKHU. ['eonrorns HedTH u rasza Kak crnenuduyeckas o6aacTb
3HaHus TpebyeT CBOUX (POPMYAMPOBOK, CAEAGHHEIX HA A3bIKE 3TOM HayKH.

SIPKHUM TIPUMEPOM CHUCTEMHOTO MOAXOAA K H3YUYeHMIO pa3AUYHBIX HedTera-
30HOCHHIX OOBEKTOB U TMpolecCOB HedTerazoodpa3oBaHUA SBASAIOTCA TPYABL
OCHOBOIIOAOKHHUKOB He@TerasoBou reorormdeckon Hayku — WM. T'ybkuna
u B.M. BepHaackoro. CHCTEeMHBIH ITOAXOA K M3YUEHHUIO T'eOAOTHUYECKUX OOBEKTOB
U TIPOLIECCOB B HauleH CTpaHe HCIOAB3YIOT A.A. BakupoB. 3.A. Bakupos,
AH. AmurpueBckuii, M.C. Awodyp, [1.O. Hsaukun, IO.H. Kaporoaun,
KO.A. Kocwirun, U.B. Kpyrtes, H.SI. Kyuun, 3.B. Mosmosuy, .M. Hecrepos,
B.IO. Kepumos, A.JO. Pereiom, 10.C. Caaun, B.B. CemenoBuy, B.C. CokonOB,
B.A. CokonroB, AA. Tpopumyk u aAp. CucCTeMHBIe HCCAEAOBAHUS B OOAACTU
PErMOHAABHOTO M AOKAABHOTO IIPOTHO3MPOBAHHMM He(TEerazoHOCHOCTH HeAp
M OTAGABHBIX AOBYIIEK OTpa)keHbl a TpypaaXx M.A. Beaonuna, A.M. Boakosa,
HO.A. Bopouuna, B.M. Aemuna, A.D. KonrtopoBuua, B.A, HaauBkuna, 2.3. ®o-
Trapu, B.W. lllnuarMaHa U Ap.

OueBHAHO, YTO PEaAM3allMyi CUCTEMHOTO MOAXOAA NPH PEUIeHHH 3aAad Op-
raHW3allui U OUTUMH3AIlUU TeOAOTOPa3BEAOYHOIO IIpoIecca MMeeT CBOU OCO-
OEHHOCTH, XOTSI OCHOBHBIE TIPHHIIUIBLI CHCTEMHOTO ITOAXOAQ: II€AOCTHOCTD,
CTPYKTYPHOCTB, HEPApXUYHOCTb, B3aMMO3aBHUCHMOCTb CHCTEMBI M CPEABl, —
6e3yCAOBHO, COXPAHAIOTCA.

AapMM HEKOTOPHIE ONPEACACHHS TIOHITUSIM CHUCTEMHOTO MoaXxoaad. [loa reo-
AOTHYECKOHM CHCTEMOM CAeAyeT MOHMMaTh, B IEepPBYID OuYe€peAb, COBOKYIIHOCTH
B3aUMOCBSI3aHHEIX 3AE€MEHTOB T'€OAOTHYECKOM NPHPOABI H PAa3HOTO YPOBHS Op-
raHu3aluy BeljecTBa. B KauecTBe 3AeMEeHTOB MOIYT BEICTYIIATh MUHEPAAEI, I'Op-
HEIE TIOPOABI, UX AOKAALHEIE U perHOHaAbHHE (POPMEL 3areraHus u T.n. [Ipuuem
3TH JK€ 3AEMEHTHl B UHBIX CUTYyaUMsiX MOTYT BEICTYIIaThb B KQUYe€CTBe [MOAHOIIPAaB-
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HBIX cHUcTeM. Takoe, Ka3aAoChk OBI, MPOTHBOpeYHE DPAcCKpHIBAETCSI B OCHOBHOM
CBOWCTBE CHCTEM — WX HepapXWyHOCTH, T.e. B BO3MOXXHOCTH pacyAeHEHMs
OOABILOM M CAOKHOM CHMCTEMEI Ha PsIA, MEAKUX U IIPOCTHIX IIOACUCTEM, HAW B
OOBEAMHEHHUH PsIAQ TIPOCTHIX W MAABIX HOACHCTEM, B OAHY CAOXKHYIO U Ooaee
€MKYIO CUCTeMy. PaBHOIIPAaBHOCTb ABHM)KEHHSI OT CHCTeMBI K €€ COCTaBASIOI[AM
U OT COCTABASIOIINX K CUCTeMe OYeBHAHA.

Ba>KHEIN NPOIEAYPHBIHM 3Tan CHCTEeMHOTO IIOAXOAQ — BBIAGAEHHE CHCTEMBI,
olpeAeAeHWe ee TpaHul] U OTAWYMM OT BMelaromnel cpeAbl. BulpeneHue cu-
cTeM — TMpOLieAypa AaneKO He OAHO3HAYHAas U 3aBHCHUT OT LEA€H M MEeTOAOB
HCCAEAOBAHUSI PEAAbHBIX OOBEKTOB HMAH SBA€HHM, B TOM YHCAe OOBEKTOB U SB-
AEHHUH TreOoAOTHYECKOM IpHPOALI. 3BecTHas OTHOCUTEABHOCTbL TPAHHI] MEeXKAY
CHCTEMOH U CPEAOH HMAM MEKAY 3AeMeHTaMU (IIOACHCTeMaMH) AAHHOH CHCTEMEI
0COO6EHHO OYEeBHAHA B TE€OAOTUHM HE(MTH M Ia3d, NOCKOABKY I€OAOTHYEeCKHE CHC-
TEeMBI TOYTH HUKOTA@ He OBIBAIOT 3aKPHITHIMHM, HO IIOCTOSIHHO OOMEHMBAIOTCS C
BHEIIIHEN cpepor Marepuen u sHepruer. O6ocoOaeHHe HAW BHIAGAEHHE T'€OAO-
THYeCKUX CHCTEM Bceraa HeceT B cebe HEKOTOPYIO YCAOBHOCTH M 3aBHUCHT OT
TeX IeAel, KOTOphIe CTAaBUT Iepea COO0I0 HCCAEAOBATEeAD.

Hapsipy ¢ MaTepHaAbHEIMU FeOAOTHYEeCKUMHU CUCTEMaMU HMCIOAb3YIOTCS HX
“H(OPMAIIMOHHEIE aHAAOTH MAM 00paskl, a TaKKe CUCTEeMBI FeOAOTUYeCKOH Aes-
TeALHOCTH. [Ipu OBIIHOCTH CUCTEMHOTO TOAXOAA K MaTepPHUaABHBEIM, MH(OpMa-
IIMOHHBIM HAM OIIEPAIUOHHBEIM CHCTEMAM MeXAY HHUMHU CYyIIeCTBYIOT OIpeAe-
AeHHBbIE PA3AHYHSL.

I'AaBHBIMU XapaKTepPUCTHUKAMH CHCTEM SIBASIIOTCS CTPYKTypa (COBOKYII-
HOCTh OTHOLIEHHM MeXAY O3AeMeHTaMM CHUCTeMbI), (PYHKIHUSI (COBOKYIHOCTH
pPeaKiui CUCTEeMBl HA M3MEHeHUEe YCAOBUM BHYTPEHHEH W BHeEIIHeN CpeAbl) U
HCTOPHS (AAUTEABHBIE, KaK MPaBHAO, HeOOpaTUMEle U3MeHeHUs); 3TU TPU B3au-
MOCBSI3@HHBIX aCNEKTa, OTBevalollie CYIeCTBOBAHUIO, NPOSBAEHHUIO U CTAHOB-
AEHUIO CHCTEMEBl, XapaKTepHU3yiOT ee B [eAOM. AAsL pelleHHUs TeOAOTrHYeCcKHUX
npobaeM FO.A. KocbiriHEIM U B.A. COAOBBEBEIM BBeA€HHI B PACCMOTPEHHE TPU
BUAA FE€OCHCTEM: CTaTHYECKHe (OIMCHIBAIOUINE TeOAOTMYecKHe Tend), AHHaMH-
YyeCcKHe (OIMCHIBAIOIINe COCTOSfHHUsS T'eOCHCTEM .M TeOAOrHYecKHe IPOIecCHl) U
pPeTpoOCNneKTUBHBIE (HCTOpPHUYECKUE U reHeTHyecKue). B COOTBETCTBUU C OCHOB-
HBIMM XapaKTepHCTUKaMH CHUCTEM (CTPYKTypa, (PYHKIUWS, UCTOPHUS) CHUCTEMHEIA
aHaAAH3 MOXKeT OBITb NOOAPa3AeAeH Ha CHCTEMHO-CTPYKTYPHBIH, CHCTEMHO-
(YHKIIMOHAABHEIH M CHCTEMHO-HCTOPHYECKHHM aHaAHM3bl, OCBellarollHe TpH
B3aMMOCBSI3@aHHBIX acIlleKTa CHUCTEMHOTO MoApxoaa. CHCTeMHO-UCTOPHUYECKHUH
aHaAHM3 Ha 0a3e CHCTeMHO-CTPYKTYPHBIX M CHCTEMHO-(DYHKIIMOHAABHBIX HMCCAe-
AOBAHUM AOAKEH CTaTh OAHUM M3 OCHOBHBIX HaYYHBIX METOAOB I'€OAOTHMH.

[Toa, 1eAOCTHOCTBIO CHUCTEMEl M€OAOTOPA3BEAOYHOTO Mpoliecca MBI ITIOHUMA-
€M BeChb 3TOT INPOIeCC OT NMPOTHO3HOTO 3Tana AC MPOMEIIIAEHHOM OIleHKH Me-
CTOPOXKA€HUN HedTH U ra3a. CTPYKTYPHOCTh reoAOropa3BeA0YHOro HpoHecca
NIPEACTABASETCS HAM ABOSAKHUM: BO-TIEPBHIX, 3TO IIOCA€AOBATEABHOCTH 3TAllOB
U CTapMM CcaMOTo IpoIjecca NMOMCKOB UM Pa3BeAKH, BO-BTOPHIX, 3TO CTPYKTypa
METOAOB, IIPUMEHSIEMBIX AASl PEUIeHHH IMOMCKOBLIX M pPa3BEAOYHHIX 3aAad.
CTpyKTYpPHOCTb CHCTEMBI T[€OAOTOpPa3BEAOYHOro IIpollecca IIoApa3yMeBaer
HepapXu4yHOCTL ITOACHCTEM, BHIAEASIEMBIX AUOO BO BpeMeHH, AHOO MO WHEIM
npu3HakaM. CyIeCTBEHHOHU SIBASIETCSI MePapXWYHOCTb 'eOAOTHYeCKUX TeA pas-
HOI'O YPOBHs CTPYKTYPHOM OpraHM3alluM BellecTBa. HakoHell, BIIoAHe oueBUAHA
B3QUMO3UBUCUMOCIMb CUCMEMbl I€OAOrOPA3BEgoOYHOrO0 NPOUecca ¢ eguHbM Hapo-
gOX03AliCMBEHHbIM KOMNAEKCOM CIMPAHbl, COCTABHOM YaCTHIO KOTOPOTO OHA SIB-
AsIeTCS.
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Bcro COBOKYIMHOCTL 33Aa4 MOMCKOB M Pa3BEAKHM M HEOOXOAMMOE AASL MX
pelleHuH TeopeTHYeCKOe, METOAOAOTHYECKO€E, TEeXHHYeCKOoe U HMHPOPMAIUOH-
HOe ofecliedyeHHEe CAEAyeT pacCMaTpUBATh B KaueCTBe HEKOTOPOH mpeAMeTHOo-
AOTrHYeCKOH (MarepHaAbHO-aOCTPAKTHOH) MaKpOoCuCTeMbl. [IpeAMETHYIO 4YacThb
3TOI MAaKPOCHCTEMEI COCTaBASIIOT MaTepHAABHEIE OOBEKTHI MTOUCKOB U PA3BEAKH, .
T.e. PearbHBIe I'eOAOTHYECKHEe CHCTeMBI; AOTHYeCKYIO 4acTb — OTpa’keHHe pe-
AABHBIX IIPEAMETHHIX CHCTeM B IIpolecce MX MO3HAHMUS U AOTHYECKasl MMOCAEAO-
BaTeABHOCTDH OIlepaliuif ITo ONTUMHU3AlMK 33Aa4 IIOMCKOB U Pa3BEeAKH, OpraHu3a-
OHU FeOAOTOPa3BeAOYHOTO IIpollecca, yCTAaHOBAEHHIO KpHUTepHeB HedTeraso-
HOCHOCTH, CO3A3HUIO PAIIMOHAABHBEIX KOMIIA€KCOB BepeHHs paboT, BHIOODY Ha-
NIpaBA€HHUs PaboT.

Ha pmuc. 12.2 npeacTaBAeHa MaKpPOCHCTEMA, XapaKTePU3YIOIlas B3auMOOT-
HOILIEHHSI MeXAY MaTepHaAbHBIMH CHCTE€MaMHU-PETPOCIEeKTHMBHOM CHCTEMOH Ia-
AeoBaccelfHa OCAAKOHAKOIIA€HUSI U CUCTeMaMH YCAOBUM (POpPMHpOBaHUsS H 3a-
KOHOMEPHOCTEH pa3MeIlleHUsi AOBYHIEK U CKOIIAEHHM HedTH U ra3a ¢ abCcTpakT-
HBIMH CHCTEMaMH ONepanvi 1m0 UX IPOrHO3UPOBAHUIO, IOUCKAM U pa3BeAKe.

MaTepuasbHBEIE CUCTEMBI NIPEACTABASIOT COO0I0 OOBEKTUBHYIO PEAaAbHOCTD,
H3ydeHHe PearbHOTO MHMpPAa AdeT BO3MOJKHOCTD ITO3HATh TOABKO 4aCTH 3THUX CHUC-
TeM B 3aBUCHMMOCTH OT YDOBHS TEOPETHYECKUX 3HAHUN, METOAUKH HCCAEAOBAa-
HUI, UH(POPMAIIMOHHON 06eCHeYeHHOCTU U TEXHUYECKHX CPEACTB H3Y4YeHUs
PEeaABHBIX TE€OAOTHYECKUX CUCTeM. Mcmuna, No3HaBaemasi reoAoroM, OMHOCU-
meAbHQ, ee npupocm noAoXxumeieH. B mpolecce nmo3HaHUs THOCEOAOTHYECKHE
UAM TIO3HABATEALHBIE CUCTEMEI (IIOMel[eHHbIe B IYHKTUPHBIE NPAMOYTOALHUKH)
CTPEMATCA K MaTepuaAbHBIM CUCTEMaM, IPEACTABASIIOMIUM COO0M OOBLeKTUBHYIO
PEaAbHOCTD ([IOMEIIeHHbIE B NPSMOYTOABHUKH, OTDaHUYeHHbIe CIAOLIHBIMU AM-
HUsAMHU). TakoB OOIMWH AUAAEKTHUYECKUM I[IOAXOA K KOHCTPYHPOBAHUIO ANOOBIX
MaTepUAAbHO-aOCTPAKTHEIX UAM NIPEAMETHO-AOTHUYECKUX CUCTEM.

PeaAbHBIE TEOAOTHMUECKME CHCTEMEBI MOTYT OHITH CTATHYECKHMH, AHHaMH4Ye-
CKMMH M DETPOCIEKTHBHBIMH., AGCTpaKTHBIE ITO3HABATEAbHBIE CUCTEMEI BCEraa
AMHaMHU4YeCKue.

B.A. lllTodpd oTrmedaeT: «[lo3HaHMEe KaK OTpakeHHe — He NPOCTOH HeMNo-
CPEACTBEHHEIN, 36PKAABHO-MEDPTBERIM aKT, @ CAOKHBINM AMAAEKTUYEeCKUH IIPOIece,
BKAIOUQIONIMIM M OOpa3oBaHMe YYBCTBEHHBIX 00pa3oB M abCTPAKIUM, TUIIOTe3,
MoAeAel U NMPaKTH4YeCKoe B3aUMOAENCTBHE YeAOBeKa C OOBEKTUBHBIM MUPOM».

Oobpainasach K MaKpoCUCTeMe, TIOKa3aHHOM Ha puc. 12.2, BUAUM, 4TO B Iep-
BYIO OuepeAb B HeH BHIAGASIETCSI PETPOCIIEKTHBHAsI MeracucTeMa —IareobacceiH
OCAAKOHAKOIIAEHUs], KOTOpasi COCTOUT U3 PETPOCHEKTHUBHBIX CUCTeM Ooaee HU3-
Koro paHroB: HakonaeHus OB; reHepanun YB; Murpanum YB; aKKyMyAsIMH H
KOHCcepBaluHu YB; a Ttakxe ¢opMHUpoBaHHS pe3epByapoB M AoBymeK YB. Ilo-
CTpOeHHEe PeTPOCHEKTHBHBIX CHUCTEM HEOOXOAMMO AASI pellleHUA NPaKTHYeCKHX
33A4a4, CBA3AHHBIX C IPOTHO3WPOBAHUEM M IIOMCKaMM CKONAEHUI HedTHU U rasa.
ITo mrenmio FO.A. KocbkirnHa, runoressl, OCHOBaHHBIE Ha PETPOCHEKTUBHEIX pe-
KOHCTPYKIHSAX, 3aKAIOUAIOT OOAbLIe MH(pOpMAIUM, YeM IUIIOTe3bl, OCHOBAHHEIC
Ha NIPOCTPAHCTBEHHOM 3KCTPAIOASIUM, IIO3TOMY OHM OoAee 3(@PeKTHBHEI IIPU
IIOCTPOEHUHU IIPOTHO3HHIX MOAEAEH H PeIllleHUH NPaKTHYeCKUX 3aAad.

PerpocnekTuBHBIN aHaru3 (POPMUPOBAHHUS W PAa3BUTUA Ilarc0b6acCeWHOB
OCAAKOHAKOMAEHHS, U3yUYeHHsI PETPOCIIEKTUBHBIX CUCTEM OoAee HU3KOIO PAHTOB
B TeYeHHe IeOAOTHYECKOU PETPOCIEKTUBHI IO3BOASET CAEAATh BBIBOA O TOM, YTO
KaK (opMHUpOBaHHE AOBYHIEK, TaK U CKOIAeHUN YB NpOHMCXOAUT B IIporecce
BCeH 3BOAIOLMU 3eMHOM KOpHI (HaaeobacCerHOB) M OTpakaeT pe3yALTaThl TeK-
TO-, AHTO- H OHTOTeHe3a.
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Puc. 12.2. [IpepMeTHO-AOTHYECKas (MaTepnaabHO-abCTpaKTHas) MakpocucTeMa

C mo3unuu COBpeMEeHHOW OpraHM4yecKoM Teopuu HedTeraszoodbpasoBaHHe
IpeaACcTaBAsieT coboi HCTOpHYECKOe sABA€HHEe, 3aBHUCHALlee He TOABKO OT KOAHYe-
CTBa H Ka4ieCcTBd OpraHu4eckKoro seljecTBa B Heq)TEMaTepHHCKHX Iopoaax, HO
M OT AMHAMMKH MX T[IOTPYKeHHsI ¥ HMHTEHCHMBHOCTH mnporpesa. [Ipu 3TOM, Kak
OBIAO ITOKa3aHO B raaBe 5, HauboAee OoraTelMH YTrA€BOAOPOAAMH OKA3bIBAIOT-
cs ocapoyHble OaccelHbl, 0Opa3oBaHHBIE II0A BO3AEHCTBUEM AECTPYKTUBHBIX
Mpo1eccoB.

[AaBHBIE MacChl OCAAOYHBIX IOPOA C BBICOKOM KOHIIEHTpAalUeld OopraHuye-
CKOro Benjecrtsa (OPMHUPYIOTCS MOCAe 3aTyXaHHs IIpoljecca aKTUBHOIO pUdTO-
reHes’a Ha JTalle YHAaCAeAOBAHHOIO IporudaHusa pudroreHHon obiracTu. Brico-
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KHMM OCTaeTCs B TaKUX 6acceiiHaX U TEMAOBOH IIOTOK, KOTOPHIH NMOAAEPRHUBAETCS
OOABIION TENMAONIPOBOAHOCTBIO CAMUX PHUPTOBEIX pacijeaMH. OHH Ha BCHO
MOIITHOCTh KOHCOAHMAUPOBAHHOH KOpBI 3allOAHEHHI IIOPOAAMH OCHOBHOIO H
YABTPAOCHOBHOIO COCTaBa, KOTOpHIE IIO CPAaBHEHHUIO C IOPOAAMH COCEAHHX
OAOKOB OTAMMAIOTCSH OOABIIONH TEIAONPOBOAHOCTHEIO. [0 HUM B TeYeHUE AAU-
TEABHOTO BpEeMEHH (IeOAOTHYEeCKHe IIepUOABI, 3PEI) B OCAAO0YHYIO OOOAOYKY
[IOCTYIIAAO M30OBITOYHOE IHAOTEHHOE TEIAO — OAHMH U3 TFAABHHIX (PaKTOPOB yC-
KOpEeHHsI 3MUrpPallil YTAEBOAOPOAOB H3 0cCapKoB. Hanboaee cONOCTaBUMEIMHU
3AeMeHTaMU GOABIIMHCTBA KAACCH(HUKAIUM OCAAOYHBIX HedTera3oHOCHHIX Gac-
CeMHOB, IPUBEAEHHBIX B IrAaBe 5, OKA3BIBAIOTCSA CTPYKTYPHO-TEKTOHHYECKHEe
SAEMEHTE], XOTS UHOTAAQ HUCIIOAB3YIOTCS U ApYTHe NPHUHIUIEL reoMopdorornye-
CKUH, THAPOTE€OAOTHYECKUH, HedpTereHeTUYEeCKUH, (HPa30BOro COCTOSTHUS YTAEBO-
AOpPOAOB U Ap. TeM He MeHee, HMEHHO TEKTOreHe3 omnpeaeasieT (popMy U pasme-
PBI 0CAAOUYHOTO OacceiiHa, CKOPOCTH OIYCKAHUS U OCAAKOHAKONIAEHUs, 00beM U
MOILHOCTb €TI0 OCAAOYHOTO BEHIIOAHEHUS, HAaAMYHE PEerHOHAALHBIX IIepepLIBOB
UM HECOTAACHH, PacIOAOKeHHe U XapakTep CTPYKTypHO-dallMaALHBIX 30H, CTe-
IeHb HAPYIIEHHOCTH OCAAOYHOrO YE€XAQ U THUIH CTPYKTYPHBIX OCAOKHEHMH,
TepMoOapH4yecKue YCAOBHUS HeAp M Ap. Boaee Toro, KaMMmaruuecKHe YCAOBMS,
KOoAe0aHus ypOBHSI MOPS, XapakTep OKeaHHMYeCKHX TeYeHUH M XMMHYeCKHH Co-
CTaB BOA, BelleCTBEHHHIM COCTaB MaTepHaAa, 3alloAHsAoLlero 6acceiH, Guompo-
AYKTHUBHOCTb U, KAK CAEACTBHE, KOAMYECTBO, KA4YeCTBO U YCAOBHUS 3aXOPOHEHHs
OB — BCe 3TO B OoIpeAeAeHHOM Mepe TaKXe sBAseTcs (PyHKLIUEH TeKTOreHesa.

Takum o6pa3oM, TeKToreHes T.e. TeOAUHAMUYECKUM DeXHMM U TeKTOHUYe-
CKMU THII OCAAOUYHOro ©acceiHa, B KOHEYHOM CUYETe PEAOIIpeAeAsieT BCe Te
hbaKTOpEI, KOTOPhiE€ IIPH OAArolpUsiTHOM UX COYETE&HHUM BO BpPEMEHH H IIPO-
CTPAHCTBe 00ecleynBaloT HeOOXOAUMEBIE YCAOBHSI AAs TeHePAaIlUH, MUTPAllMH,
AKKYMYASIINM U KOHCepBalluM YTAEBOAOPOAOB, a TakkKe (popMHpPOBAHUS pe3ep-
ByapoB U AOBYIIEK HedTH U rasa.

BOABIIMHCTBO CYIIECTBYIOIIUX OCAAOYHBIX HedTera3oHOCHBIX OaCCEeWHOB,
KaK OTMEYaAOCh B TA@Be 5, NPOWAO HECKOABKO CTaAMM pa3BUTHA. OOBMHO IIPH
TIEPEXOAE OT OAHOM CTAAMHM K APYTOM Ha MecCTe Npe’KHero OCapOyHoro accefHa
BO3HHMKAeT HOBBIi — HMHOTO TEKTOHHYECKOTO THIIA, CO CBOMMH OCOOEHHOCTSIMH
CTPYKTYPH!, TepMOOapUYECKUMHU YCAOBHSIMH U Ap. BepTuKaarbHOe HaAOKeHHe
U (MAHM) AaTepaAbHOE COIIPSIKEHHEe OCAAOYHBIX 0accelHOB (MAM HX 4acCTel), OT-
BEYalOIIUX IIOCAEAOBATEABHBIM CTAAMSIM 3BOAIOIIHMH, IPUBOAAT K (DOPMHPOBA-
HUIO PE3YABTHUPYIOLIEr0 OCAAOYHOro acceiHa €O BCE DoAee CAOKHBEIM I'€OAOTH-
4yeCKUM CTpoeHHeM. B paspesde Takux OacCeHHOB PEAHMKTH Pa3HOOOPA3HEIX
NIPEAIIECTBYIOIIUX CTapWl o0pas3yloT CaMOCTOSITEeABHBIE CTPYKTYDHEBIE 3TaXKH;
KpOMe TOro, OHM MOTYT y4aCTBOBaTh B CTPOEHMHU (PyHAAMEHTa OacceiflHa MAU B
ero oOpaMAeHUH.

Ka>kpasi cTapysi 3BOAIOIIMM OaccelHa BHOCHUT CBOM BKA8A B CyMMAapHBIU
VTAEBOAODOAHLIN MOTEHIIMaA Pe3yABTHUpYHollero GacceriHa. O4eBHAHO, 4TO pe-
IIarollee BAHSIHME Ha CTPYKTYPY M OCOOeHHOCTH pasMellleHMss YB B AroGoM
COBpEMEHHOM OCAAQ0YHOM OaccelHe OKasbIBaeT IIOCAEAHSA CTAAMS 3BOAIOLIMH.
OAHAKO B HIDKHHUX CTPYKTYPHBIX 3Ta’kaX, OTBevdalolnx OaccedHaM (MAH HX
YacTsM) NPEALIECTBYIOIIMX CTaAWM, MOTYT B 3HAUYMTEABHON Mepe COXPaHUThCA
yCAOBUSI HebTera30HOCHOCTH, XapaKTepHLle AAs AaHHOro Tuna bacceiHa. [lpu
epecTpolKe CTPYKTYPHOrO IIA@Ha B OOABIIEN HUAW MeHBIIeH Mepe IPOUCXOAUT
nepedOpMHPOBaAHUE APEBHUX CKOIAEHHH YB, mnpuyeM OTAOKEHHUsS BepXHero
CTPYKTYPHOI'O 3T&XKa IIOAYYalOT 3HAYUTEAbHBble NMOpUIHU YB U3 HUKHero (HUX-
HHMX) KaK 3& CYeT pa3pyLIeHUs] UMEeBIIUXCHA TaM 3aAre’kel, Tak U B pe3yAbTaTe
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AOIIOAHUTEABHOM PeHepaluu YB B HM)KHUX YacTsX pa3pe3a, OKa3aBINHXCS B HO-
BBIX TepMOOApPHUUYECKUX YCAOBHSIX.

B mocaepHME TOABI IIDHM IIPDOHO3HMPOBAHHM He(TErasoHOCHOCTH BCe IIHMpE
HaYHHAeT HCIIOABL30BATLCS He TOABKO MOHATHE BPEMEHH, HO H oOpallaercs
BHHMaHHE Ha POABL MPOLECCOB, KOTOPHIE KOHTPOAUPYIOT Kak (POpMHpPOBaHHE
CaMMX OCAAOYHEIX 0AacCeMHOB, AMHAMHUKy U HAIIPAaBAEHHOCTh OCAAKOHAKOIIAe-
HHs, TaK U UX IIPOTPEeB, KaTareHe3 U HedTera3oHOCHOCTh. [IpM 3TOM TMOBHIIIE-
Hre 3((EeKTHBHOCTU IOMCKOBO-Pa3BEAOYHEIX pPAabOT BO3MOXKHO AMIIL IyTeM
HCIIOAB30BaHUSI AOCTHJKEHHMH TeOpHMM oOpas3oBaHusi HedpTu u rasa u Gopmu-
POBaHUA UX CKONAEHUH.

Kak u3BeCTHO, yTAeBOAOPOAHL (YB) SBASAIOTCS IMPOAYKTOM IpeoGpa3soBa-
HHsI OPTaHUYECKOrO BEIleCTBa I10A BO3AEHCTBUEM T'AYOUHHBIX TEIIAOMACCOHOCH-
Terei. HecOMHeHHO TakKe, 4TO reHepalus, MUTpallUs U aKKyMASIMS YTAEBO-
AOPOAOB (HPOPMHUDPYIOTCS TOA AEWCTBHEM MHOTHMX (DaKTOPOB: IeOCTPYKTYPHBIX,
TepMOOAPUIECKUX, KAaTareHeTUYECKUX, TeOXUMHYECKUX, AUTOAOTO-(PaIlHaABHBIX,
TUAPOTEOAOTHYECKHUX, CTeIleHb BAMSHUSA KOTOPBIX 3aBUCHUT OT CIEIH(PHYECKUX
YCAOBHM T'€OAOTMYECKOTO pPa3BUTHSI KOHKPETHOTO pervoHa. 3aKOHOMEPHOCTH
(¢a30BOr0 COCTOSTHUSI YTAE€BOAODOAHOM CHUCTEMBI B HeApaX, (hpa3oBHE paBHOBe-
Ccvsi ¥ (pa3oBBIE INIEPEXOABl OIMPEASASIOTCS B3aUMOCBS3aHHBIMU COYETAHUSMH
TeMIIePaTyp U AABAGHHs KaK (PYHKIMU peXXHMMa U HAllpaBAEHHOCTU TEKTOHHYe-
CKHX ABU)KEHHH.

Kak M3BeCTHO, CyMMapHOe IIpOsiBAeHHUe 00IIero aHepreTuyeckoro agpgekra
HedTerasoo0pa3oBaHusl CKAAABIBAETCH U3 ABYX COCTABASIIOIIMX — KOHAYKTHB-
HOTO TEIAOIEePEHOCa U KOHBEKTHBHOTO TEIIAOMACCOIIEPEeHOoCa.

Ha ceaprMeHTAaIlMOHHOM 3Talle HCTOPUU T€OAOTHYECKOTO PA3BUTHUSL KOHJYK-
muBHbIU menionepeHoc He oOeCIIeYWBAET HEOOXOAUMYIO KECTKOCTh TepMmoba-
PHUYECKHUX YCAOBHUM HEAD AASl aKTUBHOI'O IIPOAYLIMPOBAHUS OPTAHUYECKUMH Be-
meCTBaMM He(pTeMaTePUHCKUX ITOPOA YTAEBOAOPOAOB B KOAMYECTBAX, AOCTATOU-
HBIX AL 00pa30BaHUs MPOMBIIIACHHBIX CKOIIACHHUH,

[TpoMbIlIA€HHBIE CKONAEHUS YB (OpMHUDYIOTCS Ha IOCTCEAMMEHTAIl-
OHHOM (MHBEPCHOHHOM) 3Talle B Pe3yAbTaTe KOHBEKMUBHOIO meniomacconepe-
HOCA ¥ BBIHOCA YTAEBOAODPOAHBIX (PAIOMAOB M3 30H MX oOpa3oBaHHsI B MeHee
JKeCTKHEe TeMIlepaTypHBIe YCAOBHS.

QopMHIpPOBaHHUE U pa3MeljeHre MeCTOPOXKACHHUN HeTH U raza B OCHOBHOM
OIIPEAEASIIOTCS OHTOTeHe30M (oOpa3oBaHMeM) YB B cepAMMEHTAIMOHHBIX Haccei-
Hax (CB). M3yyeHne oHTOreHe3a YB MOXKET OCYIIECTBASITECS HA TPEX YPOBHAX:
1) B OTAOXeHUAX KPYHHHIX (1-ro mopsiaka) nukAaoB ceaumenTtanuu (LIC) ¢ ra-
AAKTHYECKOHM IIPOAOAKRUTEABHOCTEIO 180 —200 MAH AeT; 2) B epaunHnuHunX CB;
3) B cucteMax CB NOABM)KHBIX (P€OCHHKAMHAABHO-CKAAQAYATHIX) IOSCOB U APEB-
HUX IIAATHOPM, TAe 00pa3ylOTCs peTrMOHAABHEIE IIOsiCa U apeaAbl HedTerasoHa-
KOTIACHUS.

Hiccrep0BaHMAMHU - OBIAO YCTAHOBACHO, UTO €CAHM HedTerasoreHepHpylue
toamy (HITT) $opMHUDYIOTCSI TOABKO B OTAOKEHHAX TPAHCTPECCHUBHBIX, HH-
AYIIHOHHBIX M HAYaABHO-PErPeCCUBHBIX (pa3 IUKAOB IIEPBOTO U BTOPOTO IIOPSIA-
KOB, TO oOpa3oBaHHe He(TerazoCOOPHBIX KOAAEKTOPCKHX TOAILl CEAUMeHTAIlH-
OHHEIX OacceffHaxX CBA3aHO KaK C MAKCHUMYMaMH PErpeccHi, TaK U C HAYaAbHO-
TPAHCTPECCUBHBIMU M 3KBHAMOPAIMOHHBIMU (Da3aMU IIUKAOB TIEPBOrO U BTOPO-
ro nopsiAkoB. [py 3TOM IOAMpErHoHaAbHBIE IIOKPBIIIKH MPHUYPOYEHLI K [IOPO-
AAM (PHHAABHO-TPAHCTPECCHUBHEIX MAM HAYaABHO-TPAHCTPECCUBHEIX (Pa3 IUKAOB
[IepBOTO, & PETMOHAABHEIE — BTOPOrO NMOPSAKOB. MIHTeHCHBHOE HedTerasoobpa-
30BaHME B OTAOXKeHUAX raasHoro LIC, oxBaThiBaromero Ao 40 % u 6Gonee oca-
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AOYHOTO BBIIIOAHEHHsSI CEAMMEHTAIIMOHHBIX OaccelHax, COOTBETCTBYeT IO Bpe-
MEHM TPaHCIPeCCUBHO-UHYHAALIMOHHBIM HAM PEerpeCcCMBHBIM dasam.

OTHOCHTEARHO OHTOTEeHe3a YB B CeAUMEHTAlIMOHHBIX OacceiHax He06x0-
AMMO OTMETHTB, UTO 3AeCh oOpa3oBaHHue YB ompepeasieTcst He TOABKO KOAMYECT-
BoM LIC, MX IIOAHOTOM M AWTOAOTMYECKHM COCTABOM, OOBEMOM M MOIIHOCTEIO
OCAAOYHOTO BBINIOAHEHMS, HO ¥ F€HETHYeCKUM THIIOM CEeAMMEHTALMOHHEIX Gac-
ceiiHOB. [Tochrepumntii obecmedrBaeT creuudUUIeCKre YCAOBHUsI HAKOIIAEHUs, IIpe-
o6pa3oBaHusi pacCesiHHOTO opraHudeckoro Bemectsa (POB) u akkymMyasuuu
redepupoBadHbx YB. Hanbonree GoraTeie OpraHMYeCKUM BELIECTBOM OCAAOYHEBIE
HOPOABI (POPMUPOBAAKCH B IIEPEXOAHBIX 30HAX: OT KOHTHHEHTAa K OKeaHy (me-
PHUKDPATOHHLBIE KW MHOTeOCHHKAMHaAbHEIe CB), OT mAaThOpM K TOPHO-CKAAA-
yaTeiM coopykeHusM (CB KpaeBuIX U I€ePUKAMHAALHBIX Nporutos). Tlpu sToM
ocapku co cpepHuM (3— 10 %) u BeicokuM (>10 %) copepxanuem POB Hakanau-
BaAHCh B OIPEAGACHHBIE HWHTEPBAAbl BDEMEHU — B OINOXM PErHOHAABHOW HH-
BepCHU DPEXUMOB CEAMMEHTAl[UH, COOTBETCTBYyIOLIre (DUHAABHO-TPAHCIPECCHB-
HBIM M HaYaAbHO-perpeccuBHEIM (azaMm LIC mepBoro, BTOpOro, a mpu GAaro-
MPUSITHBIX YCAOBUSIX M TPETHETO ITOPSAKOB.

TIpy¥ HAAMYUKM B OCAAOYHBIX pa3pe3aX CeAMMEHTAMOHHBIX (acCelHOB He-
CKOABKHMX KpymHbiX LIC ¥ 06uieil MOIIHOCTH OCAAOYHOTO YeXAa CBEHIIE 5 KM
IPOUCXOAMUT BTOpruuHOe oboraiieHue BepxHuX HI'K mperMyijecTBEHHO ra3oBbi-
Mu YB 3a cyeT ux murpaiuu u3 HKHUX HITK — 13 rAaBHOM 30HBHI ra3000paso-
BaHUS.

M3yuyeHre IPOLIECCOB OHTOreHe3a YB B OCAAOUHEIX faccelfHaX CBUAETEADL-
CTBYET O TOM, YTO OHM SIBASIFOTCSI CAMOAOCTATOYHBIMHM 3BOAIOLHOHHPYIOIHMH
CHCTEeMaMH, Ba’KHEMIeH COCTABASIONIEN Pa3BUTHSI KOTOPBIX SIBASIETCS TeHepa-
LIMsI YTAEBOAOPOAOB.

M3yyasi SHEPreTHYEeCKyIO CTOPOHY BO3HMKHOBEHUs U PA3BUTHS MHOTOCTY-
[eHYaToro mpollecca nmpeo6pa3oBaHMs 3ax0OpoHseMoro B ocaake OB B ¥YB, a 3a-
TeM MUTPalUI0 B aKKyMyAsnusioo YB, Heaw3si, OAHAKO, OTpaHUYMBATBCS Ppac-
CMOTPEHHEM AMIIL BHEUIHHUX MCTOUYHMKOB DHEPTUH, OGYCAOBAKMBAIONIUX B COBO-
KYTIHOCTM BO3HMKHOBEHHME M Pa3BHUTHE 3TOro mpoliecca. B mporjecce npeobpaso-
Banus OB, 3aXOpOHSIEMOTO B OCaAKe, OOAbIIasi POAb IIPUHAAAEKHUT TAKXKe H
BHYTPEHHMM HCTOYHHMKAM 3HePrHH, 3akaiodeHHoiM B OB u VB. AkTrBH3auus
yKa3aHHBIX BHYTPEHHHUX 3anacoB sHepruu OB u ¥YB MoKeT IPOMCXOAUTE B CBS-
3 C MOAEKYASIDHOM MEePeCTPOMKON CTPYKTYPBI BeIeCcTBA, BO3HHUKAIOIEH MPU
COYEeTaHHM OINPEACACHHBIX TEOAOTHYECKHX, TeOXMMHYECKMX U TeopU3UYeCKHUX
YCAOBUM OKpy’Kalomed cpepbl. K TakuM BHYTPEHHUM HMCTOYHHKAM 3SHEPTHUH,
YYAaCTBYIOIIUM B IIPOLIECCE TeHepal[ii, MUTPALMU M aKKyMyAsLUH YB, MOXHO
OTHecTH: 1) BAMsHMe GMOXMMHYECKOTO BO3AEHCTBUSA MMKPOOPTaHH3MOB U dep-
MEHTOB; 2) AeHCTBHE KaTaAUTUYECKUX CBOMCTB BMEIAOIUX IIOPOA; 3) AericTBHE
BHyTpeHHel xuMmudeckol sHepruu OB u YB; 4) AelCTBHE PAAHAKTHBHBIX MHHe-
PaAOB BMEINAIOLUIUX IIOPOA; O) DHEPrUIO0 KPUCTAAAM3AIIUU WU IIePeKPUCTAAM3A-
IIMM [IOPOA; a) MOAEKYAsIDHBIE CHABI, 6) KallMAASIDHBIE CHABI, BBITeCHsIOmWKe YB
BOAOH M3 MeAKHX IOp B OOAee KPYIIHBIE, B) CHAHI YIPYToro pacmmpenus YB u
BMeMIAIOIMMX [IOPOA, I) DHEPrUiO YIAOTHEHMsI IIOPOA, A) SAEKTPOKMHETHYECKHEe
CcUABL. Heob6XOAMMO OTMETHUTb, UYTO POAbL BHYTPEHHHMX MCTOYHWKOB DJHEPTHH,
AEMCTBYIOIMX Ha OTAEABHEIX CTEAMSIX Pa3BUTHsA Mpollecca HedTerazoobpasopa-
HUSI ¥ HedTera3zoHAKONAEHUs, BeCbMa BeAdKa. [I03HaHMe 3aKOHOMEPHOCTeH
BO3HHKHOBEHHMA M PAa3BUTHsI YKa3aHHOTO IIpollecca HEBO3MOXHO 6e3 IMOAHOTO
yueTa ACWCTBUS KaK BHEIIHMX, TaK M BHYTPEHHHUX MCTOYHHKOB SHEPIMH B KOM-
TeKce.
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ITapaareabHO mpolleccaM OHTOTeHE3a B OCAAOUHEBEIX OaccelHax IPOTEKAaroT
M TIPOLIECCHl AUTOr€HEe3a, KOTOPEIe SBASIIOTCS OCHOBHBEIM (hakTOpoM ¢opMHpO-
BaHHs Pe3epByapoOB U AOBYIIEK, a TAK)Xe B IIeAOM YB cucrem.

B mponecce cepauMeHTOreHe3a OTMeYalOTCs AAUTEABHBIE M KPATKOBDEMeH-
HBbIE IIEepPEepHIBLI, COIPOBOJKAGEMBIE Pa3MBIBOM KU 00pa3oBaHUEM PA3AMYHEIX He-
coraacui ¥ MOpAOCTPYKTYp. B paapHeHIIeM B 3aBUCHMMOCTH OT MHTEHCUBHOCTH,
YaCTOTHI M HAIIPABAEHHOCTH TEKTOHHUYECKHUX ABUJKEHUH IIPOUCXOAUT BTOPUYHOE
HU3MeHeHHe CTPYKTYPHl U BellleCTBAa 3€MHOW KODHI, KOTOPEIE IIPETEPIIEBAIOT CTa-
AVIO AMareHe3a U KaTareHe3a. B pe3yabTaTe COBMECTHOTO BO3AEMCTBUSI TEKTO-
reHe3a U AHUTOreHesa (OPMHUDPYIOTCS pe3epByapbl YB u reoarorumueckue Teaa
PA3AMYHOrO reHe3uca M PAa3AMYHOU reoMeTpudYecKon opMsbl, obpasyromue Ao-
Bywiku HedTH raza. CAeAOBATEABHO, IIPOIeCC «AOBYWKOOOPA30BAHUE» TIPOUCXO-
AUT B TeueHHUEe BCEUM 3BOAIOIIMM 3€MHOM KOPHI U pacIlajaeTcsl Ha CTapuH, B Te-
YyeHHe KOTOPBIX 0Opa3yroTCsi TeHETUUECKU Pa3AMYHBIE AOBYIIKU HedTH U rasa.

PeTpocnieKTUBHBIE CUCTEMBI YCAOBUH (POPMHPOBAHMS AOBYIIEK M 3arerkeH
SABASIFOTCS OCHOBOM, ITO3BOASIIONIEN BBIAGAUTH CTATHUYECKHE CHCTEMBI KAACCHUU-
KalluM (reHeTH4YeCKyl0o U MOPQOAOTHYECKYIO) AOBYIIEK U 3areked HedTH U ra-
3a. CoBepIlleHHO OYEeBHAHO, YTO MHOJXECTBY DPeaAbHBIX AOBYIIEK U 3areXen yrI-
AEBOAOPOAOB COOTBETCTBYeT MHOJKECTBO KAaCCU(PUKALUY, OTAMYAIOUIMXCS KakK
IIPUHITUIIAMY IIOCTPOEHUs, TaK U BHYTPEHHUM COBEPIIeHCTBOM. PearbHOH, CTa-
TUYECKOM CHCTeMe pa3MellleHUs] CKOIAeHUM He@TH U rasa, COOTBETCTBYET OAHA
UAHM HECKOABKO BO3MOJXKHEIX IIDOTHO3HBIX MOAEAed, OTpakalolinX 3aKOHOMeD-
HOCTH Pa3MeleHHusl 3areXed HedTu M rasa. ECTeCTBEHHO, YTO THOCEOAOrHYe-
CKasi MOAEADL SIBASIETCSI AUHAMHYECKOM.

PaccMmoTpeHHBIe aGCTpaKTHBIE UAM THOCHOAOTHYECKHE AMHAMHWYeCKHe CHUC-
TeMBI BRIXOAAT Ha AMHAMHYECKYIO0 CUCTEMY IIOMCKOB U pa3BEAKHU 3arexkel Hed-
TH U rasa. JTa cucreMa (GOpMHDYETCsi y)Ke B OTDHIBE OT DEaAbHBIX IeOAOTHYe-
CKUX CHUCTeM, IIOCKOABKY IIOCAEAHHE HCUepIIaAM CBOe COAep’KaHMe Ha IIpeAbl-
AYIIX THOCEOAOTHYECKUX YPOBHAX. B CYIIIHOCTH IOCAEAHSISI CUCTEMA HE CTOAb-
KO AMHAMHYeCKasi, CKOABKO olepallmoHHasi. OHa BKAIOYAET [IOCAEAOBATEABHOCTD
oIepanyil 10 NPOTHO3UPOBAHUIO, IOMCKAM U pa3BeAke 3arexel YB ¢ BHIXOAOM
Ha NPaKTUYECKHUM pe3yAbTarT.

AAst IprMepa pacCMOTPHUM AOTHMUYECKYIO (aDCTpPaKTHYIO) CUCTeMY (ollepariu-
OHHYIO MOAEAB) IIPOTHO03a, IIOMCKOB M Pa3BEAKU CKOINAEHUN HedTHU U rasza AL
pellleHus1 TeOAOTHYECKOM 3aAadM II0 OIIPEeAEAeHUIO HaIpaBA€HHUMN IIOUCKOBO-
pPa3BeAOUYHEBIX paboT, MCHOAB3YSL CUCTEMHBIN IOAXOA (pHc. 12.3). Kak BHAHO Hu3
PHUCYHKQ, PElleHHe 3TOM 3aAaYM MOJKHO IIPEACTAaBUTH B BUAE I[EAOCTHOM CHCTe-
MBI HaIlPABAEHUM U METOAOB MCCAEAOBAHUMN, KOTODBIE AOTHYECKHU U IIOCAEAOBA-
TEeABHO CBSI3aHEI MEKAY CcobOom. Bcs cucTeMa XapaKTepu3yeTcsl 1IeAOCTHOCTBIO U
CTPYKTYPHOCTBIO, T€HEeTHUYEeCKONM B3aMMOCBA3aHHOCTBIO U COIIOAYMHEHHOCTBIO,
YTO OTBEYAET OCHOBHELIM IIPUHIIMIIAM CHCTEMHOI'O IIOAXOAA.

ChepyIoIer pearbHOW CHUCTEMOM SIBASIETCSI CTATU4YecKash CHUCTeMa pas3Me-
1IIeHUs1 CKOIIAeHMH HedTH U ra3a, KOTOPOU COOTBETCTBYET OAHA MAM HECKOABKO
BO3MOJXXHBIX IDOTHO3HEIX MOAEAEN, OTPa’kKaloIIuX 3aKOHOMEpHOCTH pasMelre-
HUs 3anekel HedTH U rasa. ECTeCTBEHHO, YTO THOCEOAOTHUYECKAasi MOAEAb SBAS-
eTCsI AMHaMHYEeCKOMU.

PaccMoOTpeHHBIe aOCTpPAaKTHBIE UAW IHOCHOAOTHUYECKUE AWHAMHUYECKHe CHC-
TeMBl BBIXOAAT Ha AMHAMHYECKYIO CHCTEMY IOMCKOB U Pa3BEeAKH 3arexed Hed-
TH M Ta3a. JTa CHCTeMa AMHAMHYEeCKYIO CHCTEMY IIOMCKOB M Pa3BEAKH 3areskei
HedpTH U rasa. Ita cucteMa (POPMHUPYETCS V)K€ B OTPBIBE OT PEAALHBEIX I'€OAO-
TUYeCKUX CHUCTEeM, NOCKOABKY IIOCA€AHHE HCYepIlaAn CBOe COAep’kKaHHe Ha mpe-
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Puc. 12.3. OnepaunonHas cucrema (MOAEAB) MPOrHO3a NMOMCKOB M PasBEAKH CKONMAeHHA HedTH H
rasza

ABIAYVIITHX THOCEOANOTHUYEeCKHX YpOBHHX. B CY]]J,HOCTPI MocAepHAds CHUCTeMad He
CTOABKO AMHaMHMYeCKasi, CKOABKO onepainuoHHas. OHa BKAIOYaeT IOCAeAOBa-
TEALHOCTL OMepalyil 1Mo MMPOrHO3UPOBAHMIO, ITOUCKAM U pa3BeAke 3arexen YB
C BEHIXOAOM Ha npaxmqecxm‘& pEBYJ\}:TaT‘

OTaAeAbHBIE HAlPABAGHHUS MCCAGAOBaHWM, T.e. OTAEABHBIE DAEMEHTHI CHCTe-
MEI, B npouecce H3Y‘{€‘HHﬂ Ka4dyeCTBeHHO H3MeHAHKTCH. l_[pld 3TOM Ha KadXXAO0M
STane MeHSOTCA NPHeMbl M MeTOAbLl MCCAepOBaHMM. LlerocTHOCTH CHMCTEMBI 3a-
KANOYaeTCs B 3aBepLIeHHOCTH BCeX HCCAEAOBAHHH IO PAa3AMYHBIM HAlpaBACHH-
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AM U NIOAYYEHWM OKOHYATEALHOIO Pe3yAbTaTa. PelleHMe 3apayM MOXKET OCyIlle-
CTBASITBCSI PA3AMYHLIMHA HCCAEAOBATEASIMH OAHOBPEMEHHO II0 OCHOBHLIM Ha-
TMPaBACHUSAM MCCACAOBAHMU. Besi MccaepoBaTeAbcKass paGoTa TOApa3AeAe€Ha Ha
mwecTh 3TanoB. Ha 1—3-M 3Tanmax mo Ka’kAOMY HAIIPABACHHIO BBIITOAHSIETCS
KOMIIA€KC MCCACAOBAHHMM, INPHYEM KaKABIM I[IOCAEAYIOLIMH 3Tal HEMOCPEACT-
BEHHO CBsI3aH C NPEABIAYIIHM. 3aBepIIarOT MCCAEAOBAHUS 4 — 6-H 3Tambl, KOTO-
pbl€ BEIITOAHSIIOTCSI COBMECTHO BCEMH MCCAepoBaTeAasiMu. Ha 4-m a3tame 0606G-
IAIOTCS PE3YALTATHI PAOOTHl (@HAAM3 U CHHTE3) C IEABIO BLISIBACHHUS GAATOIPHU-
SITHBIX YCAOBUH A1 dopmupoBaHusi 30H HI'H B wm3ywyaemom perwmone. Ha
5-M 3Talle B COOTBETCTBUM C OOIIENPUHATON KAACCHU(MHUKAINEH CHCTEMATH3H-
PYIOTCsSI BBISIBAGHHEIE M NPOTHO3WpyeMble 30HBI HI'H, a Takke oIpeaeasioTcs
TMIOUCKOBEIE KPUTEPUH Al OOHapy’KeHUs1 HOBEIX 30H HI'H. Ha 6-M sTame Bbipa-
IOTCSI PEKOMEHAAIMH II0 HAllPABAEHUSAM IIOMCKOBO-PAa3BEAOYHLIX PpaGOT Ha
HedThb U ra3 u nouckam 3oH HI'H B peruone. TakuM 06pa3oM, CHCTEMHEIN IIOA-
XOA TPH PelleHHWH YKA3aHHON Te€OAOTHYECKON 3aAa4M IIO3BOASIET OIPEAEAHTH
CTPATeTHuI0 UCCAEAOBAHMM, 3Hasl CHCTEMY B LIEAOM M DACUAEHSIsI €€ Ha OTAEAL-
Hble B3aMMOCBSI3aHHBLIE U COITOAUYMHEHHBIe 3A€MEeHTHl, YTO ITO3BOASIET IIPOBOAUTH
IIAQHOMEPHbIE HMCCAEAOBAHMS 10 PA3AMYHBIM HallPaBACHUSIM C IIPUBACUYEHHEM
Pa3HBIX CIELHAAUCTOB (F€OAOTOB, IeO(HU3NKOB, TEOXHMHUKOB, THAPOTE€OAOTOB
u Ap.). CAepyeT TakKe OTMETUTH, YTO BEIAGAEHHME YKA3aHHOW CHCTEMEl pelIeHMUs
TEOAOTHYECKOM 3aAa4M IIO3BOASIET KaKAOMY CIIEIIHAAUCTY OIPEACAUTH CBOKO
KOHKPETHYIO 38Aa4Yy Ha Pa3HBIX JTalaxX MCCAEAOBAHUM, CBS3LIBATH HX C APY-
THUMH HCCAEAOBATEAsIMH, @ TAaK)Xe YeTKO IIPEACTaBAATH cebe KOHeYHBIe IIEeAH U
3aAaUM MCCAGAOBAHUMN. B IIeAOM cHCTeMa IPOTHO3WPOBAHUS, MOUCKOB M PAa3BEeA-
KH CKODACHHMH He(PTU U ra3a SIBASIETCS, KaK YK€ OTMEYaAOCh, ONePalMOHHOHU
MOAEABIO TIOCA€AOBATEALHOCTH IIOCTAHOBKH U IIPOBEAEHMST T€OAOTOPAa3BEAOYHLIX
paboT. MCnoAb30BaHHe ee MOJKET [O3BOAUTb BHIOHMPATh PAIlMOHAALHBEIE KOM-
IIAEKCBl U ONTHUMaAbHBEIe OOBEMEI IOUCKOBO-DAa3BEAOUHHIX pPAGOT M HMCCAEAO-
BaHUM.

CHCTeMHBIH ITOAXOA K €CTECTBEHHO-HAyYHBIM M TEXHUKO-TEXHOAOTHYECKUM
npobAeMaM IPEAYCMaTPHUBAET HCIIOAB30BAHUE B KaYyeCTBe allllapaTa CHUCTEMHOTO
aHaAAM3a MAEH M METOAOB KUOEDHETHKH, U B IIEPBYIO OYE€PEeAb, OCHOBHOTO IIOHS-
THsi KUOEPHETUKU — IIOHATHUU aATOPHTMA. I10A GATOPHUTMOM IOHMUMAKOT YETKYIO
ITOCAEAOBATEALHOCTb ACUCTBUH, BHIIOAHEHHE KOTODHIX OGSI3aTEABHO IPHBOAUT K
PEeILIeHNI0 38AaY AQHHOTO KAacca. Ka’KABIN aATOPHTM COCTOHT K3 ABYX IPyHI
AEUCTBHMH; BHIIIOAHEHHsI HEKOTOPBIX 3A€MEHTApHBIX ONEpAlHil U NMPOBEPKH yC-
AOBHMHM HMX BBHIIIOAHUMOCTH. IlepBast rpynna AeHCTBUI Ha3bIBAETCH ONEPATOPAMH,
BTOpasi — IPOBEPKOM AOTHYECKHUX YCAOBUM. ]

HcroAb30BaHuE AaATOPDUTMHYECKOTO IIOAXOAQ B TEOAOTOPA3BEAOYHOM IIPO-
Ifecce MO3BOAMAO Obl YHUUIMPOBATh Pa3AHYHBIE METOAMKHM BEACHUS ITHUX pa-
60T ¥ MOBEICUTE UX 2 HeKTUBHOCTb. OAHAKO A0 CHX MODP CKOALKO-HHOYADL Ha-
AE€XHBIX AATOPUTMOB IIOMCKOBO-Pa3BEeAOYHOTO Ipollecca HeT. B Hacrosimee
Bpemsi HauGoAee OOIIMM AATOPUTMHYECKHM IIOAXOAOM K TeOAOTOPAa3BEAOYHOMY
TIPOIECCY SABASIETCS PACYACHEHMEe €T0 Ha CTAAMH IO I[eAsIM M METOAAM BeACHMs
pabot. OTcyTcTBHE GOAee YHHBEPCAABHOTO AATOPHUTMA CBSA3@HO CO 3HAUHUTEAD-
HBIMU UHAHUBHUAYAABHBIMU PAa3AMYMSMU HU3Y4Ya€MBIX T€OAOTHYECKHX CUCTEM M UX
60ABILION CAOXKHOCTEIO. TTO CylllecTBY, TaKOro THIa 33Aa4M (DOPMAABHO MOTYT
OLITb OTHECEHBl K KAACCy AATOPUTMHYECKH HEPa3peIlMMBIX 3aAad. AAA TaKUX
38AQ4 HEAB3s1 CO3AaTh 3(P(PEKTUBHBIM AATOPHUTM, T.€. HEAb3S CO3AATH TAKyiO YeT-
KYIO IIOCA€AOBATEABHOCTh AGUCTBUM, BHITOAHEHHME KOTOPOH NMpUBEAO OBl K pe-
LICHUIO AFOOBIX 33Aa4 AQHHOTO THIIA.
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[TpOeKTHPOBAHUE U OCYIIECTBACHHE IeOAOrOPa3BeAOYHBIX paboT 3a4acTyro
OTHOCHUTCs K NpoOAeMe TIpHUHITHUS PpelIeHHM B yCAOBHSIX HEOTPEAEAEHHOCTH.
HaMAyYIIMM TIOAXOAOM, €CTECTBEHHO, Obin Obl (POPMAAM3OBAHHBIA AATOPUTMH-
YeCKHUM TIOAXOA, TTO3BOASIIOLIMIM MCIIOAB30BaTh MareMaTHyecKue MeToAll. HeoG-
XOAMMO 3HaTh: 1) IleAb HCCAEAOBaHHI; 2) aAbTepHAaTHBHbIE AHHHMH IIOBEACHUS,
T.e. BAPMAHTHI AOCTHIKEHHs HeAd; 3) GaKTophl, BAUAIOIHE HA BHIGOP OAHOI H3
HMEIOIUXCS, aAbTePHATHB. ECAM XOTsi OBl OAMH U3 TPEX KOMIIOHEHTOB He OyAeT
OTIpeAeAeH BOOOIIE WA OIPEAEA€H HEeAOCTAaTOYHO YeTKO, TO HEBO3MOXKHO OyAeT
IpUHATL O6OCHOBAHHOE pellleHHe C MCIIOAB30BAHMEM MaTeMaTHYeCKUX MeTOAOB.
TTOCKOABLKY TeOAOrOpa3BeAOYHEIe PabOThI IBASIIOTCSI MHOTO(AKTOPHEIM ITpOLec-
COM, TIPM OCYIIIECTBACHHH KOTODOTO NPUXOAUTCS YYUTHIBATH AECATKU CAMBIX
Pa3AMYHBIX (PAKTOPOB, MHOTHE M3 KOTOPBIX IPOSBASIOTCSA B HEJBHOM BHMAC U
3a4aCTyIO He TOBTODSIIOTCS B APYTMX CHUTyalMsX, MMEHHO TPETHH KOMIIOHEHT,
HeOOXOAUMBINA AAM TPUHATHSA OOOCHOBAHHOIO pelleHusi, Kak IIPABUAOC, OBIBaeT
OIIpeAeAeH HEAOCTATOYHO YeTKO. BcaepcTBHe 3TOrO pa3paboTKa YHHBEPCAABLHO-
rO aATOPUTMa IPOBEACHHUS] F€OAOTOPa3BEAOYHBIX PaboT, CIIOCOOHOrO OCYIeCTB-
ASITh BLIOOP ITPaBUALHOTO PeIlleHMsl M3 MHOKEeCTBA aAbTEPHATHB, 3a4acTylO He
UMeeT AOCTATOYHO HAAEKHOM THOCEOAOTHYECKOM 6a3kl. B Takol CAOXKHOM U He-
OTIpEAGACHHOH CHUTyalMH pellarollas CHUCTeMA, T.e. aATOPUTM IPOBEACHMsI reo-
AOTOPa3BEAOYHHIX PaboT, AOAJKHA HE CTOABKO OCYIECTBASTH BHIOOD HaHMAy4llle-
ro BapuaHTa, CKOABKO (DOpMUPOBAThL BO3MOJKHBIE BAPHUAHTEHI, IIpeXXAe YeM UMeTh
BO3MOJXHOCTE IIPUHUMATEL pelleHue.

HecMOTpsi Ha OTCYTCTBHE EAMHOrO AArOPHTMa pellleHHsi IIOWCKOB M pas-
BEAKH, 3TH 33AaUM, KaK CBUAETEABCTBYET IeOAOTMYECKasl PAKTHKA, pelaroTcs 1
BecbMa yCIEIIHO. YCIeX MX pellleHus 00yCAOBA€H IPHUBA€YEHMEM HapsaAy C aA-
TOPUTMUYECKUM ITOAXOAOM 3BPHUCTHYECKUX MOMEHTOB, ITO3BOASIOIIUX YYMTHI-
BaTh UHAMBUAYAAbHBIE OCOGEHHOCTH I€OAOTHYECKUX CHCTEM U COKpAIllaTh YHUCAO
BO3MOJKHBIX BapHaHTOB pemieHuil. CAeAOBATEABHO, aATOPUTMHUYECKHUH IIOAXOA K
reOAOrOpa3BeAOYHOMY [POLECCY AOAJKEH BKAIOUATh HAPSIAY C ACHCTBUSIMH, KO-
TOpBIe B OCHOBHOM OTHOCSITCSI K TpDyIIe IPOBEPKU YCAOBHH NPHUMEHHUMOCTH
orepaTopoB. TTOAOGHBIM [TOAXOA, UCHOAB3YIOIIUN KaK (POpMaAbHEIE, TAaK M MH-
TYMTHBHBIE MOMEHTBI YeAOBEUECKOH IIPAaKTUKH, OYEBUAHO, OAKE K MACAALHOMY
A\TOPHUTMY, HEKEAU YHUCTO 3BPUCTHYECKUU TOAXOA.

Ha KaKOM-TO YpOBHe MO3HAHWSI OHM OTPaKAalOT, C TOM MAM MHOM Mepoi
IPUOAMIKEHHOCTH, OCHOBHBIE 3AeMeHTHhI M CBSI3H MEeXAY HUMH B DEAAbHBIX CHC-
TeMaX, a TaK’Ke CBSI3M MEXAY PEeaAbHBIMH CHCTeMaMH. ABOsIKas pOAb AMHaAMMU-
YeCKHX MO3HABATEALHHIX CHCTEM 3aKAIOYAeTCsl B TOM, 4YTO, C OAHOM CTOPOHHI,
OHH SIBASIIOTCSI OCHOBOM YIIODSIAOYEHHS 3HAHUI O IPHUPOAe OAATOAAps HCIIOAb-
30BaHUIO CHCTEMHOTO IIOAXOAQ, & C ADYro¥i — OYyAyYM MOAEASIMH PEaAbHBIX CHUC-
TeM, CAY’KaT AASl UX GoAee TAYGOKOro M BCECTOPOHHETO M3yYeHHsi. YKa3aHHBIM
[IOAXOA IIO3BOASIET YETKOM ITOCAEAOBATEABHO INPEACTABHUTH B3aUMOOTHOIIEHMHS
MeKAY PEaAbHBIMH FE€OAOTHMYECKUMH CHCTeMaMM U aOCTPaKTHBIMU MO3HaBaTeAb-
HBIMH cHcTeMaMH. Kakpass W3 Tlap MaTepHUaAbHO-aOCTPAKTHBEIX CUCTEM IPeA-
CTaBAsSIeT CODOIO ITAll MO3HAHUSI TEOAOTHYECKON PEarbHOCTH.

TaxuM 00pa3oM, Ha OCHOBAHHHU CHCTEMHOTO IIOAXOAA MOJKHO IIPEAAOKUTH
MaTepHaALHO-aOCTPAKTHYIO (IPEAMETHO-AOTMYECKYI0) MaKPOCHUCTEMY B3aWMO-
OTHOIIIEHUH CHCTEM YCAOBHH (POPMHUPOBAHHSA M 3aKOHOMEPHOCTEH pa3MelleHust
CKOIIAeHHI HedTH W rasa C CHCTeMaMU MX IIPOrHO3HMPOBAHUSA, IIOMCKOB M Da3-
BEAKH, IIOKa3aTh ABOSIKYIO DOAb AMHAMUYECKHUX THOCEOAOTHYECKHUX CHUCTEM KakK
opMBl OpraHM3anyy N03HABATEABHOrO TNpollecca U OAHOBPEMEHHO KaK MOAE-
Aelf, OTPaKAIOIIUX PEAAbHYIO AeMCTBUTEABHOCTh, MPEACTABACHHYIO B BHUAE reo-
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AOHYECKHX CHCTeM; PaCcCMOTPeTh BO3MOJKHOCTH OCYINECTBAEHHSI aATOpHTMHUYe-
CKOTO MOAXOAA K PelleHHIO 3aAa4 NPOrHO3HMPOBAHUS, MOMCKOB M PA3BEAKH CKO-
IMAeHHH He(pTH M rasa; IOKa3aTb HeoOXOAMMOCTh BBEAEHHUSI B TAaKOM dATOPHTM
Hecpop;\ia_s\beIx IBPHUCTHYECKHX MOMEHTOB.

12.3. MOAEAUPOBAHUE HEDTETA3BOHOCHbIX TEOCUCTEM
N NMOUNCKOBO-PA3BEAOYHOTO MPOLIECCA

Kak 1 B A100OH Apyrol Hayke, IpoOAeMa HaAW4YHs HEONPEAEAeHHOCTEeH
AGHHBIX M METOAOB WX pa3pelleHHsd SBASeTCS OCHOBHOM 3apauedl BCexX cIelya-
AHMICTOB II0 HayKaM o 3eMAe. XOTs NPaBUABHO COCTaBA€HHas MOAEAbL Te€OAOTHYe-
CKHX AAHHBIX IIO3BOASIeT IPOM3BEeCTH OOpabOTKy M aHaAM3 MHTepHIpeTanui C
LEABIO H3BACYEHUS] AONOAHUTEABHOW HMHQOPMAaIUU U3 HUMEIOLIMXCS AAHHBIX, B
AIOOOM CAyYae HEeOOXOAMMO 3aAAThCS BOIPOCOM, HACKOABKO HAAEKHBIMU SIBAS-
IOTCSl Pe3yAbTAaThl TAKUX aHaAu30B. CAEAOBATEABHO, IEABK FeOAOTHYEeCKOro Mo-
AEAMPOBAHHS AOAJKHO SIBAATBLCS YCOBEPIIEHCTBOBAHHWE MHTEPIIPEeTaluH BAMSHUS
HETOYHOCTeH BBOAMMBIX AQHHBIX Ha PEe3YABTATHI MOAGAMPOBAHUSA.

HedrerazoHocHasi reocucreMa — 3TO TIEOAOrHMYeCKasl CUCTEMa, BKAIO-
yawoujas B cedss OB MaTepHHCKHUX NOPOA, CBSI3aHHbIE ¢ HUM HedTh U ras, U Bce
reOAOTHYECKHEe 3A€MEHThl M IPOLeCChl, KOTOPble HEOOXO0AMMBI AASI HaKOIIAe-
HUSI U CYIeCTBOBaHMsS YraeBopopopoB (L.B. Magoon and W.G. Dow. 1994).
OAeMeHThI He(hTeras’oBoM CUCTeMBI — 3TO NMOPOAEI ((halliu), KOTOPBIE COAEpIKa-
AH, IepeMellaAl  HWAW TepMeTH3MpoBaAM YB 13 OAHOM MaTepMHCKOM IOpPo-
ABL. DT MMOPOABI OBIAM Ha3BaHBI B COOTBETCTBUHU C UX (DYHKI[HEH: MaTepUHCKH-
MH IIOPOAAMH, TOPOAAMH IepeMelleHuss YB (myTu Murpamum), KOAAEKTOpPaM# U
MIOPOAAMU-TIOKPHIIIKaMH (puc. 12.4). Bcs HedTh M ra3 BOCHpOM3BEAEHHAs M3

I'eonorus u Bpems
1) B3anmocssa3sb 3an0/1HeHUs JIOBYIIEK
W MHUTPauMH
2) PazBuTHE M JHHAMHKA MHTPaUHH

I'eomerpus
Kauectso
(nopuctocTh H
MPOHHIAEMOCTh)

Puc. 12.4. Moaeas VB cucremsl
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" Monenmpyemsie
nponecchl

I'enepauns

Puc. 12.5. CxemMa MOAEAHPOBAHHS I€OAOrHYECKHX MPOLECCOB MPH MOAEAMPOBAHHH DaccedHOB

opHOM YB cucreMbl O0Aee MAM MeHee CBsi3aHa C OCTAaAbHBIMM HACHIIEeHHBIMH
y4acTKaMM, MUTPAllMOHHBIMH TIPOJKUAKAMH M MECTaMM HAaKONAEHHA H, Kak, npa-
BUAO, CMelllaHa C APyTMMH YB cucremamu Toro ke OacceiHa.

MopeAupoBaHHs He(Tera3oBbIX CHCTEM MOIYT OBbITb HMHTEPIPETHPOBAHbI
Kak TOATPYTIIa MOAGAMPOBaHMsl GacceiHa, KOTOpas MOACAMPYeT MOAHBIA JKH3-
HEHHBII IHKA YTAeBOAOPOAOB. OH OXBaThklBaeT HauboAee CAOXKHBIE 3aAaHUS B
MOAEAMPOBaHUM OacceiiHa. MopeAMpoBaHHe 0ACCeHOB OCAAKOHAKONAEHMA —
5TO AMHaAMHYeCKOe MOAEAMPOBAaHME TeOAOrMYeCKHX rnpoueccos (puc. 12.5) B
OCAAOUHBIX OacceifHax B TedeHHe IeOAOTMYeCKUX IIPOMeXYTKOB BpeMmeHHu. Oca-
AOUHBIN DacceiiH — 3TO Pe3yAbTaT MHOJKECTBA IeOAOTMYECKHX, reopru3uIeCcKux
1 reOXHMMHUYECKHX IPOLECCOB, KOTOPHIE ACHCTBYIOT Ha €ro KOMIIOHEHTHI U IIPO-
AVKTEI B TE€YeHHEe BCel ero reoaormyeckon ucropur. OyHAaMEHTaAbHOE MOHH-
MaHHe 3THX MPOIeccoB, TPOMCXOASIIMX B Pa3sAMYHBIX MaclTadax, sBASETCS
NPEATIOCHIAKOH YCIHEIIHONH TeOAOropasBeAkM Ha HedTh W ra3. OCapOuHBIH
facceiiH MOAGAMPYeTCS B TeOAOTMYEeCKOM BpeMeHH, Ha4uHasg C HaKOIAeHH:
OCAAKOB CaMOTr0 APEBHEro CAOsi, A0 (POPMHMPOBaHMS IOAHOW IIOCAEAOBATEAb-
HOCTH CAOEB K HAaCTOsAIIeMy MOMeHTY. ['eorornyeckue mpouecchl pacCUMThIBA-
FOTCSI M OGHOBASIIOTCSI Ha Ka’KAOM BpeMeHHOM iare. HambGoaee Ba’KHBIMH $IB-
ASIIOTCSI OCAAKOHAKOIIACHHE, YIIAOTHEHHe, TeIAOBbIe MOTOKH, TeHepalus, BBIXOA
(smurpanus), pasrokenue (as, nepemenienre (MUrpanus) U HaKOIAEHUE (ak-
Kymyasnus) YB.

O06uieMy aHaausy OaccelHa OCAAKOHAKOIAECHUSI B OCHOBHBIX OTAllOB 3BO-
AIOIIAM OacceifiHa TPEALIEeCTBYIOT IOCTPOEHHIO MOAEAH 10 BXOAHBIM AQHHBIM.
Dro BKAIOUaeT B cebsa MH(MOPMAIHMIO O TEKTOHUKE IIAMT, pudToreHese, pacro-
AOJKEeHHe U 3BOAIOIMH OaccelHa, YCAOBHM OCAAKOHAKOMNAEHHS, rA0BaAbHBIA
KAMMaT, nareo-0aTHMeTpHYecKre AQHHbIe N0 GacCedHy M TeKTOHHYeCKHe COOBI-
THsi. BXOAHBIE AQHHBIE TAKJKe BKAIOYAIOT AOTOAHMTEABHBIE AGHHBIE AAS OIHCA-
HUA nareopeabeda, TEMAOBEIE U MeXaHWUeCKHe rpaHuIbl B FeOAOTHYeCKOM Bpe-
MEeHH, TOKa3aTeAd AUTOAOIMH, JKMAKOCTH U XMMHUYECKOH KMHeTHKH (puc. 12.6).
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Puc. 12.6. BxopHBIe AQHHBIE AAS TIOCTPOEHHS MOAEAel

Kak yxe 6bIAO OTMeueHO, He()Tera3oHOCHEIE CHUCTEMBI SIBASIOTCS AMHAMH-
YECKHUMH (PeTPOCHEKTHUBHBEIMHU), B CBA3M C YeM MOAECAMPOBAHHE 3THX CHCTEM
ofecrieunBaeT MOAHBIA U YHUKAABHEIA OTYET O MPOMCXOKACHHWH, MUTPAIMH, aK-
KyMYASIIMM Y MOTEPH HePTH M rasa B He(DTera3oHOCHOM CHCTEMEe Ha pa3HbIX
aTanax reoAOrH4eCcKoro BpeMeHU. DTOT OTYeT (MOAEAb) MO3BOASIET OTBETUTHL Ha
BONpOChl: Koraa H rae H yrAeBoAOpPOAsI ObIAH reHepupoBansl (puc. 12.7)? Kak
PpazBuBarucek oYaru resepanun YB Bo spemenn (puc. 12.8)? Koraa VB smurpm-
POBaAH H MHIDHDOBAAH — DaHbIIIe HAH ITO3Ke 4eM OBIAH CO3AaHBI CTPYKTYDBI
(AoBymrkm)? (ECTb MHOTO SIDKHX IIPUMEPOB, TAe IEepPCIeKTHBLI He MOATBEpIKAQA-
AMCh M3-3a IPOOAEM C CHHXPOHH3alMel MpoIeccoB OHToreHesa.) KakoBa maor-
HocTs smurpagun YB H3 MaTepHHCKHX 1OpPOA B OTAEABHBIE IIPOMEXYTKH reo-
Aornvyeckon BpemeHH? Kak mnorpyxeHHs OaccedHa OTPaKeHBI TepMabHOH
3peaocrsio OB HeghremarepuHCcKkHX mopoj (puc. 12.9)7 KakoBsl myTH murpa-
LHH YTA€BOAOPOAOB (puc. 12.10)7 (MopeaMpoBaHHe AMHaMMYECKUX I[POLIECCOB
reHepaluy, MHUTPAlMd MW AaKKYMYASIIMM IIO3BOASIET OIIPEAEAHTH, MOXKET AM
He(Th U ra3 AOCTHYb OIHPEAEAEHHOTO MEeCTONOAOKEHHUs] AOBYIIKW.) Kakwue
CBOHICTBA YIA€BOA0POA0B? (MOAEAMPOBAaHUE TTIOBEACHUSI YTAEBOAOPOAOB BO Bpe-
MsI MUTPALMK, aKKYMYASIIUHM H TIOTePH MO3BOASIET ONPEAEAUTH BEPOSATHOCTE (ha-
30BOrO COCTOsIHMSI YB B cHCTeMe U Aa)ke NHpeACKasaThb CBOWMCTBA, TaKue Kak
razoHedrsaHol akTop U Ap.) [Ipu MopearpoBaHHH HedTEra3oHOCHBIX CHCTEM
PEKOMEHAYETCsl TAKXKe MOAYYHTh OTBETHI, HalPUMEpP, Ha CAEAVIOIIHEe BOIIPOCHL:
HACKOABKO CHABHO BAHSHHE HETOYHOCTEeH Ha HOAYYEHHbBIE AAHHBIE TEMIIepa-
TYP H AaBAEHHH, HACKOABKO MOA€Ab YYBCTBHTEABHA KO BPEMEHH TI'eHepaljHH
Yr1eBOAOPOAOB H HACKOABKO 3HaYHMBI Pe3YAbTATEI MOAEAHPOBAHHSI IPOIeC-
COB MHIPAIHH YIA€BOAOPOAOB?

MopaeAs HedTerazoBbIX reoCHCTEM — MOAEAb I'€OAOTHYECKHMX AAHHBIX, CO-
Aep)Kamiasg BCe€ OCHOBHbIE€ (DAaKTOPhI IeOAOropa3BeAOYHBIX PHCKOB M I03BO-
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Puc. 12.7. CxemMa pacrnoAoKeHHsI 30H reHepainuu YTA€BOAOPOAOE B BOCTOYHON 4YacTH aKBaTOPHH
AsoBa, BKAtouaromas Muporo-Kybanckuit npornd, THMameBCKyl CTyneHb H A30BCKHI Baa (mo-
AeAnposaHne seinoaseHo EA. AaBpeHoBoit n Ap.):

| — HIMT T2 sa coBpeMeHHOM 3Tane (A) u Ha nepuop 66,4 man aer Hasap (B); 2 — HI'MT T4 Ha
COBPEMEHHOM e (A) u Ha mepuop 66,4 man aAer Hazap (B); 3 — HTMT DC4 Ha coBpeMeHHOM
Jrane pa3s # Ha nepuop 160 maH Aet Ha3sap (B)

I — obi pocTpaHenus «Heapeaoit» HTMT (orcyrcreue remepaumu); II — obGractu npe-
UMyILeC 1 reHepaliuu Hedpru; I — oGracTH NpeMMyHIeCTBeHHOH reHepalnuu rasa; IV — ob-
AaCTH pacnpoctpaHenus «ucroménnoiy HIMT (orcyrcrsre reHeparum)




23 MIH J1eT Ha3aj

B nacrosimee spemsi

Puc. 12.8. PazsuTHe ouaroB redepanuu Bo Bpemenn B HOxHo-Kacnuiickoi BnapuHe (MopeAHpoBa-
Hue BpinoaHeHo HU.C. I'yanessiM, E. Axnesoit u Ap.)

ASOIIASA Y4eCTh HUX BBaHMOAeﬁCTBHe H, CA€AOBATEABHO, MPOCAEANTE HX p4ad3-
BuTHe. CHCTeMHBIHN IMOAXOA K HM3YHYeHHIO HecheT‘a.'SOHOCHhIX cHCTeM: — 3TO
KOMIIA€KCHBIA METOA, KOTOprI‘/'I HCIIOAB3YETCA AAS  OLeHKH BasKHEUIINX
reonoOru4yecKmux QJaKTOpOB OTAEABHBIX IepPCHeKTUBHBIX CTPYKTYD, Heche—
Fa30HOCHBIX KOMIIAEKCOB H II€ABIX DaccerMHOB M TAKHM, 06pa3031, CHHMXaeT
reoAOTropasBeAOvYHbIe DMCKH H PHUCKHM B YIIPDABAEHHHW pecypCcamu. On IIpeAcTaB-
A€H B Ka4yeCTBe OCHOBHOI'O MHCTPYMeHTA AAA IIPOBEAEHUSA TeOAOropa3BeAOYHBIX
pador.

[TpeumyliecTBOM MOAeAeH He(dTerasoHOCHBIX CHCTEM SBASIETCS HapsAY
c rpacpuuecKUM BbIpa’KeHHEM HaAuuhe IU(MPOBOM MOAECAM AAHHBIX He(MTAHOH
CHUCTeMEI, B KOTOpOI:I B3dMMOCBA3dHHBIE NpPOLECCBl U HUX pPEe3yAbTaTbhl MOIYT
OBITh CMOAEAHMPOBAHEI AAA TOTO, 4TOOBI I[NOHHUMATh, dAHAAM3HUPOBATE U IIPOTHO3H-
POBAaTh MX.

AaBHOM 11eABIO MOAEAMPOBaHUS He(TAHOW CUCTEMBI SIBASETCS OIleHKa
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Puc. 12.9. Crenens npeo0pa3oBaHHOCTH He(TeMaTepHHCKHX NMOpoA mo bapeHueBy Mopio (MopeAmpoBaHHe BbINIOAHEHO cnenuasncramu BCEIEM
uM. A.JTI. Kapnunckoro B nporpamme PetroMod. DT MCCAGAOBAHHS ONPEAEAHNAH TEPMaAbHYI0 HCTOPHIO DacceilHa M BBISIBHAM BpeMEHHbIE MHTEpBa-
ABlI 00pa30BaHusl YTAEBOAOPOAOB)
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Puc. 12.10. Hanpasaenue murpauun YB no AszosckoMmy Mopio — mopean 2D (MopeAHpoBaHHe Bbi-
noaHeHo Aaspenosoil E.A. [4]. PeayApTaThl AByXMepHOro GacceiiHOBOI0O MOAEAHPOBaHHS IMpPOAe-
MOHCTPHPOBAAH BbICOKYI0 BEPOSTHOCTh CYUIECTBOBaHHUS KalHO30HCKONH Hed)Tera3oBoi CHCTEMBI C
0o4aroM reHepanyH, pacloAOKeHHBIM B npejpeaax MHponr0-KybGaHckoro nporuta)

(haKTOpOB pUCKa reOAOrOpa3BEeAOYHBIX paboT Ha HedPTH U ra3. IDTH (PaKTOPbl —
HedTeHaCHIIeHHOCTh, Ka4eCTBO pe3epByapa, CBOMCTBA AOBYIIKM M BpeMeH-
Hasl 3aBUCHMOCTbL MEJKAY HAacCBIIIeHHOCTBIO pe3epByapa M IMOKphIIKoH, Oye-
BHAHO, 4YTO OOABIIMHCTBO M3 3THX (PAaKTOPOB PHCKa 3aBHCUT M OlLleHHBa-
ercsi OT XOpOolIO MNPOAYMaHHOM MOAeAM OaccelHa C OCOOBIM akIeHTOM Ha
(pakTOp HACHIIEHHOCTH. TakKuM 00pa3oM, MOAEAMpOBaHHe OacceiHa, CBs3aH-
HOE C BEepPOSITHOCTHBIM aHaAM30M, MOJKEeT OLITh HCIIOAB30BAHO B KayecTBe
CHCTEeMBlI TOAAEPIKKH IIPHUHATHS PeLIeHUH AAS MCCAEAOBaHMS OLIEHKHM pPHCKa
(puc. 12.11).

OcHoBHBIe (hJaKTOPbl TE0AOTOPA3BEAOYHBIX PHCKOB

1. KayecTBo (xapakrepucTHka) HediTeMaTepHHCKOH MOPOADI
— noreHuHar Hed)TeMaTePHHCKOR MTOPOABI
(oBliee copepsRaHHe OPraHH4YecKOro YTAepPOoAa,
BOAOPOAHBIH HHAEKC);
— MOIIHOCTh HedbTeMaTepHHCKONH NMOPOARL;
— 3peAocTb Hed)TeMaTepHHCKON MOPOABI;

2. KayecTBO (XxapakTepHCTHKA) AOBYILIEK W pe3epByapos
— MOTeHLHaAbHAs reoMeTpHs
— IOPHCTOCTH H NPOHHLIAEMOCTh
— CBOMCTBA MOKPHIIIKH;

3. Pacuet BpeMeHH
— B3aMMOCBA3b 3aMOAHEHHA AOBYIIKH H MHUTrpanuu!
— y4eT pa3BHTH:!
— y4eT AHHaMHKH!

Kak OBIAO OTMEYEHO BHIIIE, NPH MOAEAHPOBAHUH HE(TErazoBBIX CHUCTEM
rA@BHOE — MOAEAMPOBAHHE MOAHOTO JKHM3HEHHOTO LIMKAA YTAEBOAOPOAOB. [Toay-
yeHHasd HWHpopMausa MOKeT ObITh UCIIOAB30BaHA AASl DOAee AOCTOBEpPHOM HH-
TEepHpeTanul ¥ PaHKHUPOBaHHSA HEOOXOAMMBIX OOBEKTOB HE TOABKO B OTHOIIE-
HMM pHCKa 3aloAHeHHs YB, HO M NPOYMX COOTBETCTBYIOIIMX TI'E€OAOIMYECKHX
hakTopoB pHCcKa. M3 BeIIECKa3aHHOr0O MOMKHO CAEAAThH BBIBOA, UTO HCIIOAB30-
BaHHE TOABKO OAHOTO M3 METOAOB, K IPHMepPY, CIeHaAbHOrO reo(hu3n4yecKoro,
reOAOTMYECKOTO MAM FeOXMMHYECKOTO MOAXOAQ, He NMPUBEAET K 3HAUHTEABHOMY
CHMJKEHUIO TI'eOAOTrOpa3’BeAOYHLIX PHUCKOB. TOABKO IMOCAEAOBATEABHO TMPUMEHSIS
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Puc. 12.11. MopeAnpoBanne HeTAHON CHCTEMbI KaK CHCTEMBI MOAAEPKKH MPHHSATHS PelleHHi:
TOC — obumee copepxanue BopopoAa; HI — HHAeKe yraeBoaopoAa

MPUHITAI TIOAHOM MHTErpaliy, KOTOPhIM UCIOAB3YeT BCe AOCTYIIHbIE reOAOTHYe-
ckye ¥ reoH3nUUecKrue A@HHBIE, MOJKHO HAAeATbCA Ha yAyYIIEHHe ITOHWUMaHHs
1 KOAHMYECTBEHHOTO MNpPeACTaBAeHUs (PaKTOPOB TeOAOTHUECKOro pHucka. Tpex-
MEpHBIE MOAEAM He(@TerasoHOCHBIX CHCTEM SIBAAIOTCA €AWHCTBEHHBIM THIIOM
reOAOTHYECKOH MOAGAM AAHHBIX, KOTOpasi BKAIOUaeT B cebd BCce OCHOBHBIE (hak-
TOPBLI TE0AOTOPa3BEAOYHOTO PHCKA: HANOAHEHHOCTh AOBYIIKH, BpeMsi reHepa-
113, MUTPAlMKM YTAEBOAOPOAOB M noTepH. CyliecTBYIOIIMe TEXHOAOTHH aHaAM3a
DHCKOB TTO3BOASIIOT IIPOBOAMTL UCCAEAOBAHMS PHCKOB B MOAHOCTBIO MHTEIPHPO-
BaHHON M AMHAMHUYECKOH TeOAOTHYECKOH MOAEAHM AQHHBIX. Takum obpas3oMm, ro-
BOpS O PHCKax B reoAOropa3BejpKe, CAAYeT OTMEeTHTh CAEAYIoHiie KOMIIOHEeH-
Thl PHUCKa He(Tera3oHOCHBIX CHCTE€M — AOBYIIKA, MaTePHHCKasi MOpoAa H mo-
KpbIlIKa. AAHHBIE 5AEMEHTHI CBSI3aHBI MEXKAY COOOM M OKa3bIBalOT BAUSIHHUE
APYT Ha ApyTra, COOTBETCTBEHHO, AOAKHBI ObITh M3y4yeHbl B cucTeMe. Ha cero-
AHSIITHWN AeHBb Hed)Terasopasi POMBIIIAEHHOCTb TPATUT MHOMKECTBO YCHAMHN Ha
reoAOropa3sBeAOYHbBIe PAabOTHl, YTOOLI ONPEACAUTH MECTOMOAOKEHHE AOBYIIKH U
rAacTa-KoAreKTopa. OAHAKO OOABIIMHCTBO Heypad B cepe TreOAOrOpas’BeAKH
IIPOMCXOAAT OT OTCYTCTBUSI OOOCHOBAHHOM MH(OpManuu 00 YCAOBHsX 0Opaso-
BaHMA M PacIpOCTPAHEeHHUs] IAEMEHTOB He(TerazoHOCHBIX cuUCTeM — HedTeMa-
TePUHCKOHN IIOPOABI, Pe3epByapa U IMOKPBILIKH.

B mnocaepnue ropbl ycuausmu crnenuarucTtos [llaromGepyke 6bIAO pas-
paboraHo W ONpoOOBaHO MHTErPMPOBAaHHOE MPOrPAMMHOE peLIeHHe A
U3YYeHHs] W MOAGAMPOBaHHMS He(TerasoHOCHBIX CHCTeM. SIApOM AaHHOro
KoMIIAeKca sBasieTcsi Petrel porpaMMHoe ofecliedyeHue AAsi TeOAOro-
reoM3NUYeCKOM  MHTepIpeTalyMd M TeOAOTMYEeCKOro  MOAEAMPOBaHMS,
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ero AONOAHSIIOT OTKpBbITas cpeAa IporpaMMmupoBaHusa Ocean, MHCTPYMEHT AAS
nerpocusnyecko uHTepnperauun Tech Log, nporpamma 6accedHOBOro MoAe-
AupoBanus PetroMod ¥ KOMIOAEKC AASL CTPYKTYPHOW PEKOHCTPYKIMM M pacyeTa
MexaHuyeckux corctB IGEOSS (puc. 12.12).

AaBHOHM OCOOEHHOCTBIO HOBOM METOAMKHU SIBASETCSI MaKCHUMAaABHBIA y4éT
BCEBO3MOJKHEIX (DAKTOPOB, BAMAIOIIMX Ha oOpa3oBaHMe M COXPAHHOCTh LIEAOCT-
HOCTH 3aAerXH. MeToAHKa YYHUTLIBAeT TaKuWe HeTHUNHYHbe (DaKTOPHI, Kak Kaue-
CTBO 3KPAHOB, IYTH MUIPALMH U YCAOBHS 00pa3oBaHHA YTAEBOAOPOAOB.

Bropoii 0COOEHHOCTBLIO SABASIETCA TO, YTO PACUYETHI IPOBOASTCS AASL TPEX-
MEpPHOW MOAEAH, YTOOBI IIOAYYHUTEL HaUOOAee TOUHBINA pe3yAbTaT U MUHMUMH3UPO-
BaTh PUCKH IIPH Pa3BEAOYHOM OYpEeHHH.

B-TpeTbUX, HCIOAL3YeTCSI MaKCHMMaAbHO BO3MOJKHOE KOAMYECTBO BCeH
uMerolleca MHQOPMALMM AAS MOBHIIIEHUS HAAEKHOCTH pe3yAbTaTa: AaHHBIE
IO CKBa)KHHaM, CeMCMOpa3BeAKe, NOTEHIHMAABHBIM IOASIM M MeXaHHYeCKHM
CBOMCTBaM.

M nochepHee, OCHOBOH AASE [TOAODHOrO MHTEIrPUPOBAHHOIO pPelleHUs SBAS-
ercs Petrel, a Takoke Apyrue nepejpoBble TeXHOAOIMH Ha naaTdopme Ocean.

IMporpammuoe obecneueHue Petrel «oT celcMHKU A0 pa3paboTKu» Npepaa-
raeT IOAb30BaTeAsIM HMHTerpHpOBaHHBIE pabouHe TNPOLEeCcCH AAST KOAAGKTHBHOM
paboThl, OOBEAMHSIONIHE B EAWHYIO TEXHOAOTMYECKYIO LelOYKYy reo(U3UKY,
FEOAOTHIO M paspaboTKy MEeCTOPOKASHMH M OTKpbIBAIOLHe NYTh K OIHMCAHHIO
pe3epByapoB B pPeXXHMe PearbHOro BpemeHu. [loHMMaHue IIpoueccos, POUCXO-
MIIIMX B IAACTe, oDecrneyuBaeT ODOAee TOYHYIO OL€HKY aKTHBOB, YTO IIO3BOASIET
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COCTaBUThL IIPOTHO3 MCXOAHEIX T€OAOTMYECKHMX 3allacoB Ha GoAaee paHHeH CTa-
AWH, TIPEACKa3aTh TOBeAeHHe IIAacTa M OIeHUTH KalWTarbHEIE M TeKyllue pac-
xoabl TIoCAeAHsIT BepCHsi MPOrPaMMHOrO KOMIAeKca Petrel mo3BoAsieT 1OAB30-
BaTeAIM AOBUTBCS GOABLIMX YCIEXOB B T'€OAOrOpa3BeAKe, IIPEAOCTABAAA MHCT-
PYMEHTBL AASL CHCTEMAaTHYeCKOTO aHAAM3a PHCKOB, CBA3AHHBIX HE TOABKO C AO-
BYIIKOM M IIAGCTOM-KOAAEKTOPOM, HO U aHAAM30M HedTeMaTepUHCKOMN ITOPOALI
M TOKPBIIKA — ABYX JA€MEHTOB, HaWOOAee YaCTHIX NPUYMH HeYCIeIIHbIX reo-
AOTOPa3BEAOYHBIX paboT. HoBhle BO3MOXKHOCTH MHTEIPHPOBAHHOTO MOAEAUDO-
BaHMsA HeTEra30HOCHHBIX CUCTEM M dHAAM3a PA3AOMOB M IOKPHIIIEK AOTIOAHEHH
HOBBIM YCOBEPIIEHCTBOBAHHBIM HHCTPYMEHTOM AASl CTPYKTYpHOTrO aHaausa H
BO3MOJKHOCTSIMH MaciuTaGUpOBaHUs OT OacceiHa AO KOHKPETHOTO MeCTOPOXK-
aAeHus. Petrel ¢ AerkKOCTBIO CIIpaBAseTcsi ¢ HAGOpaMH AQHHBIX, IIPEACTABACHHBEIX
B pa3AMYHBIX MacuTabax: oT Macumraba MHOXeCTBa facceHOB A0 MacuTaba
ONpeAeAE€HHOr0 He(Tera3oHOCHOTO Y4acTKa, IIPH 3TOM OTCYTCTBYET HeobxopM-
MOCTh HepexoAa M3 OAHOIO IIPUAOXKeHHsi B Apyroe. Ilocaeansss Bepcus Petrel
OCHalleHa TakKe MHCTPYMEHTapHeM AAs NPSMOHM HMHTerpalid MOAEAMPOBAHHS
HedTera3oHOCHBIX CHCTEM IPH TIeOAOrOpa3BeAOYHBIX paborax. Moayab
Petroleum Systems Quick Look (PSQL) mo3BoasieT HH)XeHepaM-He(pTSHUKAM
aHAAM3MPOBATh BCE H3BECTHBIE CKOIACHHS YTA€BOAOPOAOB M MOACAMPOBATH
HedTEeMaTePUHCKYIO IIOPDOAY B HOBBIX CTPYKTYpPaX M PaHXWPOBATh HedTeraso-
HOCHBIe Y4aCTKU C HaMbOABILIEH TOYHOCTEIO. [Tpumensis dyHkuuio 3D aHaausa B
IporpaMMHOM ImakeTe PetroMod, MOAB30BaTeAM MOTYT NMPOBOAHTEL OLEHKY reo-
XMMMH BO3MOJKHEIX CKOIIAGHHH YTA€BOAOPOAOB C YYeTOM BCEX CAOXKHOCTEH HC-
TOPHYECKMX IIPOLIECCOB, IPOUCXOAMBIIMX B AQHHOM OacceiiHe. KpHUTHYHBIM C
TOYKM 3peHHs MOACYETa 3aIlacoB BCETO MECTOPOXKAEHHS U OTACABHOTO IAACTa
SIBASIETCSI aHAAM3 PA3AOMOB M IMOKpEHIIIeK. KOppeKTHOe MOAEAHPOBAHME PA3A0-
MOB OUYEeHb Ba’XHO AASl IPABUABHOM HACTPOMKM Ha UCTOPHUIO. IHCTPYMEHTHI AAS
aHaAM3a Pa3AOMOB U TIOKDBIILIEK, pa3paboTaHHbIe KoMmnaHuei Rock Deformation
Research, 6uiau p0GaBaeHEI B Petrel 2010, mo3Boasiss AOGUTHCSA 60OABLIEN TOYHO-
CTH, CKOPOCTH IIpOIiecca aHaAM3a Pa3AOMOB M MOKpHIIIEK. TakuM oGpasoM, uc-
HOAB3ysl mporpaMMHoe oGecreyenue PetroMod u Petrel® Bkatouatomue B cebst
HEABIH PSA MOAyAEH C HHAMUBHAYAABHBIMM XapaKTePHUCTHKAMH M PA3AUYHBIMHU
(PYHKIIHOHAABHEIMH BO3MOJKHOCTAMM, KOTOPBIE MOTYT OBITE OTKPRITEL M3 MEHIO
koMaHp Command Menu, BO3MOXXHO pelllaTb COOTBETCTBYIOLIIME 33AaYM Ha
Ka’kKAOM M3 3TAllOB U CTaAWM ITOAHOTO KM3HEHHOTO I[UKAA YTAEBOAOPOAOB.
MopeAnpoBaHue (CUMyAsnusa) 6acceMHOB HAYMHAETCA, KaK IPaBUAO, Ha
pernoHaAbHOM 3Tamne crapuiHocTH I'PP, xapakrepu3yrolmemcs OOBIYHO CYlle-
CTBEHHBIM AC(UIIUTOM reOAOTHYeCKOH HMH(OpMaluu, U uMeeT CBOEH 3apaueH
IPUHIUIMAABHYIO OLIEHKYy BO3MOJXHOCTU (BEpPOSTHOCTH) (DOPMHUDOBaHHs Ha
AQHHOH TeppHTOPMH IOTEHI[MAABHBIX PeCcypcoB (kareropuu Do, Dy), obecrnieueH-
HOH PeaAbHO CyLIeCTBYIOLIMM KOMIIAEKCOM HEOOXOAHMBIX F€OAOTHYECKUX yCAO-
BUII — HaauuMeM HedTera3oreHepPUPYIOLIMX MOPOA, aKKyMyAMpylowux YB mo-
POBO-TPELJMHHEIX IPOCTPAHCTB, AOBYIUEK, KPaHOB, IPEAOXPAHAIOIINX 3aA€KHU
U MeCTOPOXXKAEHHsI OT paspylleHus. Ha rocaeAyiomeM jTame IT'PP — mouckKo-
BO-OLlEHOYHOM (IOMCKM ¥ OIieHKa MeCTOPOXACHHI, CTAAMHM NPEABAPUTEABHBIX U
AETaABHBIX IIOMCKOB) — II0 Mepe IOIIOAHeHMs WH(OPMaliMOHHONH 6a3bl MOCTPO-
eHHEIE Ha IPEABIAYIIeM 3Tare abpUCE MOAGAM AOTOAHSIOTCS HOBHIMH (PaKTHIe-
CKHUMM A@HHEIMH, HO3BOASIIOINUMH C TOH MAM MHOM CTEIIeHBIO HaAEKHOCTH IIPO-
THO3UPOBATh YIA€BOAODPOAOTEHEPAlMOHHBIe, MUTDAliMOHHbIE M AKKYyMYASIIHOH-
HEle TPOIECCH M OIeHMBAaTh IOTEHIMaAbHEIE pecypchl YB o Goaee BBICOKHMM
KaTeropusiM, MHOTAQ A@Ke C IIepeBOAOM HMX B KaTETOPHIO NepCIeKTHBHBIX pe-
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cypcos. Tperuit 3rann TPP — pa3BepodHBII — HMeeT CBOeH OCHOBHOM Hallpas-
AEHHOCTBIO YTOYHEHHOE OIlPEeAeAeHHe MapaMeTpoB M KOH(HUIypalluu pa3BepaH-
HBIX YB CKOIAEHMH C 3apauell pelleHHsl BCeX BOIPOCOB, BHITEKAIOIIMX M3 Tpe-
GOBaHMUI MHCTPYKLHMH 110 TOACHETY 3aracoB IIPOMBIIIAEHHBEIX KaTEeropuii U BhI-
GOpy ONTHMAaABHBIX TEXHOAOTMYECKHX CXeM pa3paboTKu HedTerasoHachIeH-
HBIX OOBEKTOB.

[TpeAAOIKEHHYIO CXeMY CTaAMMHOCTH TIeOAOropas’sBeAOYHOro mpolecca, Ha
Halll B3TASA, MOJKHO pacCMaTpHBaTh Kak CTAAMMHYI0 AHHAMHYECKYH CHCTeMY
HAH YIPaBASIiEeMYIO, ONEPAlHOHHYI MOAEAb NPOrHo3a, MOMCKOB M Pa3BeAKH
cKonAeHu# HedTH M rasa (puc. 12.13).

OaHa M3 XapaKTepHbIM YepT paccMaTpUBaeMOM CHCTeMbl — HaAHWuyHe
yHpaBAsioiel oOpaTHOM CBSI3H MeXKAY Pe3yAbTaTaMH MOUCKOBOM CTapzud U
pa3paboTKoit 3(EeKTUBHBIX KPUTEPUEE NIPOTHO3HPOBAHUs CKOIAeHUH HedTH 1
raza. B camom pene, B pe3yabTaTe NPOBEACHHSA MOMCKOBOrO 3Tana MoOryT ObITh
OOHapy’KeHbl CKONAEHHUs YB, UTO CAYKHT CTHMYAOM AAsl IIEPEXOAd K CAEAYIO-
uieMy pasBepouHoMy ostamy. [Ipy HeoOHApy>KeHHMHM CKONAeHHM Ha CTaAMHM HMX
TIOMCKOB CHTYyallUsi MOJKeT OLITh HMCTOAKOBAHAa ABOSIKO: B H3yYaeMOM perHoHe
CKOIIAEHHM HeT, AM00 OHUW He ODHapy>XeHbl BCAEACTBHEe HeCcOBepIIeHCTBa KpH-
TepUeB MPOTHO3UPOBAHUS U NPUMEHAEMBIX METOAOB. B 9TOM cayuae HeOOGXOAH-
MBI BO3BpaT K CTAAWM NPOTHO3UPOBAHMA U BBIOOP HOBBIX KPHUTEPUEB U (HUAH)
[IpUMEeHEeHHe HOBBIX METOAOB.

oTpuua-

TeILHOM
pesvabLTaTe

LI

Puc. 12.13. AMHaMnyecKasi CHCTEMa HAH ylpasAsieMmas onepanMoHHas MOAEAb NpPorHosa, NOHCKOB
H pasBepKH CKomNAeHHi HedTH M rasa
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OuYeBHAHO, YTO PEAEBAHTHOCTb MOAEAMPOBAHMS II0 Mepe IPOXOXKASHHSA
BCceX 3TaloB U cTapui I'PP apoakHa Oblra Obl TOCA€AOBATEALHO BO3pAcTaTh U B
HMAeare CKOHCTPYHPOBaHHAsi MOAEAb GacceliHa 00sizaHa Gblna Obl OKa3aThCst ab-
COAIOTHO TOKAECTBEHHOM PEaAbHOCTH, Yer0 Ha CaMOM AEAe MPAKTUYECKHA HHKO-
rpa HeT. IIpUUYMHBI YKa3aHHOTO OOCTOSITEABCTBA KPOIOTCS B HAAMYHK COBOKYT-
HOCTH He BCErAd IPEOAOAMMLIX OOGSI3aTEABHBIX CHCTEMHBIX CAOKHOCTEHM MOAE-
AMPOBaHUs, HE MO3BOASIOIIMX AOCTAaTOYHO TOYHO IIO BPEMEHH W IIPOCTPAaHCTBY
YYUTHIBATH B IIpOIeCCe CHMYASALHMU IPOUCXOKACHHE, KOAMYECTBO M KaueCTBO
(pOCCUAMBUPOBAHHOTO (CMHT€HETHYHOTO) OPraHUYECKOro BEMeCTBa MOPOA — HUX
OKUCAMTEABHBEIM U BOCCTAHOBUTEABHBIN IOTEHIMAABl M MX COOTHOIIeHHe; abco-
AIOTHOe BpeMs npeGuiBanusi POB HedTerasonpou3BOAAIIETO KOMIIAEKCA Ha TON
WAM MHOM CTaAMM M/HAU TPAAAIIMU KaTareHes3a; BpeMeHHbie COOTHOIIEHUST MeX-
Ay MMMEpPCHOHHHIMA U MHBEPCHOHHBIMU CTAAUMSIMH M 3TallaMH TeOAOTMYECKOH
HCTOPUU PETMOHOB — IIPOAOAKUTEABHOCTh NIEPEPHIBOB B OCAAKOHAKOIAEGHHMH U
TOAIIIMH 3POAUPOBAHHEIX (Pa3MBITHIX) MHTEPBAAOB Pa3pe3oB; AUHAMUKY M TMII-
COMETPUYECKUH YPOBEHb YCTAHOBACHMsI CTALlMOHAPHOCTH reOTeMIIepaTypHOTo
[OAS B YCAOBUSIX TEPPHTOPUM CEAMMEHTALMH; AAUTEABHOCTb M BEAWYMHBI MM-
IlyABCOB BBICOKOTEMIIEPATYPHBIX MarMaTHYECKUX MPOSIBACHUH, HU3MEHYMBOCTB
BO BpEeMEHH U IPOCTPAHCTBe TepMOOAPOOGCTAHOBOK OCAAOUHOTO paspesa;
«IIPY>KMHHBIN» (MH)KEKTOPHBIH, PecCOpHBIH) 3((deKT MAaCTHYeCKUX Aedopma-
MM KOAAEKTOPCKUX UHTEPBAAOB Pa3pe3a; KOMIIETEHTHOCTDb IIPUMEHsE€MOro NpHu
MOAEAMPOBAHMH NPUHIUIIA OTHOCUTEABHON KOHCTAaHTHOCTH BO BPEMEHM H Npo-
CTPAHCTBE BHMAOB TEOAOTO-TeO(PU3NIECKUX HHTep-3KCTPANOASLMHA HAa COTHH H
AECSITKY MHUAAMOHOB A€T M 3HAUUTEABHBIE (AGCSATKU M COTHM KMAOMETDOB) pac-
CTOSIHUS W IAOIIAAM U AD. [lpakTmueckas HEBO3MOJXHOCTb B PaMKax rpagude-
CKUX MOCTPOEHMIM OAHO3HAUHOTO KOAMYECTBEHHOIO yueTa BCEX OIIPEeACAAOLIUX
U BAMSIOIIMX (PAKTOPOB M MEXaHU3MOB IIPUAAET CKOHCTPYHPOBAHHBIM MOAEASIM
B GOABIIEH CTelleHH KaueCTBEHHBIM XapaKTep, OPUEHTHUPYIOIIUM He CTOABKO Ha
pe3yABTaT, CKOABKO Ha MO3HAHHWE HANPABAGHHOCTU TEOAOTHYECKHX IIPOLIECCOB,
(pOopMUPYIOIUX TPOMBIIIACHHYIO He(TerasoHOCHOCTD.

Heo6GX0AMMO IOHMMAaTh, YTO KOHEUHBIM MPOAYKT MOAEAMPOBaHUsA Oaccem-
HOB — PETMOHAaAbHAs MOAEAb — IIO IPHUPOAE CBOEU HEOAHO3HAYHa M, II0 Cylle-
CTBY, sIBAsieTCsi He GOAee YeM BO3MOXXHBIM (BEPOSITHBIM) TPEHAOM — TeHepaAu-
30BaHHOM (POPMOI1 CHHTEe3a HECKOABKUX OOAee HAM MeHee OYEBHAHBIX HaGOPOB
IIMPOKOBAPUATHUBHLIX T'€OAOTHUECKHX IIAPaMeTPOB, AAACKO He BCEerAa OXBaThI-
BAIOIIero B IIOAHOM M HEOOXOAMMOMN Mepe PsIA BeChbMa Ba’KHBIX YaCTHBIX MOMEH-
TOB TE€OAOTHMUYECKOH HCTOpHMHM 6acCeMHOB M UX HedTerasoHOCHOCTH. [lo aToit
IpUYHHE BCErAd BHeCEHUe B OOIIyI0 NPHHIMIIMAABHYIO ME€OAOTHYECKYIO MATPH-
Ily PEerrOHOB A@Ke KaKMX-AMOO BHeIHe OTHOCHTEABHO HEe3HAaYHTeABHBIX KOp-
PEeKTHUB ([OMPaBOK, KO3((HIUEHTOB) BCETAA CIIOCOOHO IMPHUBECTH K HEOXXHAAH-
HBIM Cephe3HbIM KaueCTBEHHBIM M3MeHEeHHMsM OOuied reoAOrHYeCcKOd CHTyaluH
CUMyAUpPYeMbIX GaccedHOB. [T03TOMy K MarepuaraM rpauyeckoro MOASAHPO-
BaHMs He(dTerasoHOCHBIX IeOCHCTEM OCOOEHHO B LIHPOKOM DPErMOHAABHOM ac-
IeKTe Ha COBPEMEHHOM YpPOBHE KOPPEKTHOCTH MPOTPAMMHOIO ¥ I'€OAOTHYECKO-
ro obeclleYeHHsI BCETA@ CAEAYET OTHOCHUTBLCSI C AOCTATOYHOM CTENEHBIO OCTO-
POSKHOCTH.

CaeayeT 0cO60 MOAUEPKHYTh, 4TO OOABIIMHCTBO [IPHUMEHSEMBIX B HACTOS-
Illee BpeMsi METOAOB M CIIOCOGOB BU3YaARHOTO MOAGAMPOBAaHUsT HedTerasoHoC-
HBIX TEOCHCTEM AQIOT OOAee MAM MeHee YAOBACTBOPHUTEABHBIE PEe3yABbTaThl NIPH
OIleHKe PErMOHOB OTHOCHUTEABHO HECAOJKHBEIX TEeKTOHHYECKOrO CTPOEHUsT M HC-
TOPUM TEOAOTHYECKOTO PasBUTHS U C y’Ke YCTAaHOBAGHHHIM (AdKe CIIOPajMtie-
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CKMM) HaAWYMeM 3aAekel M MeCTODO’KAEHMH NpHUpoAHHIX YB. Ilpu mepexoae K
paboTaM B HOBBIX HePa3BEAAHHBIX CAOXKHOIOCTPOEHHHX 3eMASX 3(deKTHB-
HOCTb MOAEAUMDOBAHMSI CHIDKAETCS H YpPOBEeHb HEOOXOAUMOM AOCTOBEPHOCTH
NIPOTHO3WPOBAHMA 4allle BCEro OKA3hIBAETCs SIBHO HEAOCTHXXHMMBIM. B ocHOBe
TAKOI'O ITOAOKEHHS AEXKHUT CBOETO POAA «KOH(MAHKT HHTEPECOB» MeRKAY OOEIYHO
00beKTHBHBEIMH A€TEDMHHHUPOBAHHEIMU MaTepuaramu cercmuky, T'MC, rabopa-
TOPHBIX ONPEACACHHM KEPHOB, CKB&JKMHHBIX AGHHBIX U BCETAA CYO'b€KTHBHBIMH,
AOCTaTOYHO yCAOBHBIMH, YaCTO HEAAEKBATHBIMH PEAAbHOCTH, KOHIENTYaAbHBIMHU
AWYHBIMH TIPEACTABACHUSIMH (IPEANOYTEHHSIMH) aBTOPOB MOAEAMPOBAHHS O Te-
Hepanud YB, AMHAMUKeE U 3BOAIOIMH TEIAOBOTO M 6apUYECKOTO PEKHUMOB HEAP
B T€YEHHE I'eOAOTHYECKOrO BPEMEHH, IIPOBOAMMOCTH TEKTOHMYECKHX Hapyile-
HHMH, AaIlpUOPHO IIPUHHMMAEMHIX 3a IyTH NepeMemieHus YB, MexaHusMax, ¢op-
MaX, BHMAAX, HANPABACHHSAX MHUIpalMM IPUPOAHEIX (DAIOHAOB B AAQHHOM KOH-
KpeTHOM pervoHe. [TocaepHee OGCTOATEABCTBO HEPEAKO IIPUBOAUT K TOMY, 4TO
HMCIIOAB30BAHME PA3AMYHBIX [IAKETOB NMPOrpaMMm 6accelHOBOTO MOAEAHPOBAHHA
TIPEBOAMT K Pe3KO PAa3HANIMMCS KOHEUHBIM pe3yAbTaTaM — II0 OAHHUM MOAEASIM
OTAE€ABHBI€ PDErvOHBl (PaNHOHBI) IPEACTABASIOTCS BEICOKOIIEPCHEKTUBHEIMHU B OT-
HOIIEHHH He(MTerazoHOCHOCTH, 10 APYTHM — Te K€ TEPPUTOPHUHM OKa3bIBarOTCs
He IIPEACTABAAIONIMMH IIPOMBIIIACHHOTO MHTEpeca.

CyuecTBeHHOe 3HayeHHe NPH MOAEAHPOBAHHMHM TE€OCHCTEM HMMEIOT OIBIT U
r€OAOTHYeCKasi MHTYUIMs ONIePATOPOB MOAeAeM — B OAHOM CAy4Yae MO>KHO HO-
AYYUTH BIIOAHE NPHOAMXKEHHOE K PEaAbHOCTH IIOYTH YEepHO-Oeroe KOHTpacTHOe
AOCTATO4YHO YeTKOe Ioutu ¢ororpadudeckoe H300pa’keHHe peruoHa (pesep-
Byapa) peMeCAeHHOIO KadeCTBa M COAEP’KaHHs, B APYFOM — JKHBOIIHCHOE IIpO-
HU3BEeAeHHe, COXPAHSAIoIee BCe HIOAHCH U CKPHIThIE OTTEHKH MOAAMHHHKa. Oue-
BUAHO, B NIEPBOM CAy4Yae DAMKH MOAEAM OTrpaHHYEHBI YMCTO BH3YAAbHBIM BOC-
NIPOM3BEAEHHEM AETAAEH, BO BTOPOM — 3TO YK€ IIPOH3BEACHUE T'€OAOTHYECKOTro
HMCKYCCTBQ, OCTaBAfIIONIEe IIPOCTOP AASL KpeaTHBa.



[AaBa 13

METOAbI NMOUCKOB N PA3BEAKM HEDTAHDLIX
N TA30BbIX MECTOPOXAEHUA

[Tpu MOMCKaxX ¥ Pa3BeAKe MeCTOPOXAEHMHA HePTH M Traza HCIOAb3YeTCs
GOABLIOE YHCAO PA3HOOOPa3HbIX MeTOAOB. OAHM M3 HHUX (reoAOTHYecKasi, IPaBU-
Tal[MOHHAsE M MAarHWTHas CHEMKH) OBIAM MOAMGMUUIKMPOBAHBI U3 YHUCTO [EOAOTH-
YeCKHX, ADYTHE MeTOABl (F€OAOrO-CTPYKTYPHAsi CHEMKA, JAEKTPO- U CeHCcMOpas-
BEAKa, TeOXHMHYECKHe METOABI OUCKOB M Pa3sBeAKH, re0HU3HYeCKHe METOABI
HCCAEAOBAHHUS CKBa)XMH) GbIAK Pa3pabOTaHBl CIIEIHAABHO A BEACHHUS IIOMCKOB
U pa3BeAKH MeCTOPOXXAeHHH HedTu u rasza. TpeTbM MeTOABI (uccaepoBaHuEe
CKBa)XUH, TMADOIPOCAYIIMBAHME U AD.) HPEACTABASIOT COOOM yCTAaHOBHBIIMECS
B IIpaKTHKe He(TeAOOBIYH METOABI MCCAEAOBAHHUS B IIPOAYKTHBHBEIX CKBAKMHAX.

Boabloe pa3HooOpasye CHUTYallMi, B KOTOPHIX IIPOBOASITCS r€OAOropasse-
AOUHEIE PabOTHl Ha PAa3AMYHEIX 3TAllaX U CTAAUsAX, TpeOyeT AAsd pellleHHs Io-
CTAaBACHHOM 3aAa4¥ KOMIIAEKCHPOBAHHUs OTAEABHHIX MeTOAOB. KoMiaekc reono-
ropasBeAOYHEIX paGoT — Habop (rpyrma) METOAOB reoAoro-reopu3UdYeCKUx Mc-
CACAOBaHMH M IIOCAEAOBATEABHOCTb WX NPOBEACHHUs AAA pellleHHs IOCTaBAEH-
HOM FeOAOTHYECKOM 33Aa4H.

[Tpu NpoOBeAEHMH FeOAOrOpa3BEAOYHEIX PaGOT BHIAEASIIOT KOMIAEKCHL:

CTaHAapPTHBIH (MAM O0si3aTeAbHBIN) — TpYIla METOAOB, BBHIIOAHSIEMBIX B
06513aTEALHOM IIOPSIAKE, AOCTATOYHHIX AAS PelleHUsi GOABIUMHCTBA pellaeMbIX
3ajay;

AOMOAHHTEABHBIH (CIEelMaAbHEIN) — TpYyIa METOAOB, IPOBOAHUMBIX AAS
MIOAYYEHUS] AOTIOAHUTEABHOW MH(GOpPMALMK U PeIleHHUs CIIeIMAAbHBIX 38A31, KO-
TOpPEIE HE PEelIaoTCs. CTAHAAPTHHEIM KOMIIAEKCOM METOAOE;

PagHOHaABHBIH — TaKOe COYETaHWEe M IOCAEAOBATEARHOCTH NPOBEACHUS
OTAEABHEIX BHAOB MCCAEAOBaHMH, KOTOpPEIEe OGECNEeYHBAIOT [PH MMHUMAABHBIX
3aTpaTrax MOAyYEHHE HaAeXHOH reOAOTHYeCKOM HH(OPMAIMM AMf PelleHMs 3a-
AAY TEOAOTOPa3BEAKH. ParlMOHAABHBEIA KOMIIAEKC TeOAOTOPa3BEAOYHBIX paGoT
OIpeAeAseTCsl Ha OCHOBe aHaAKM3a OINBITA MPEABIAYIIMX paboT C yueToM AOCTH-
JKeHHM reOAOTUYECKON HAyKHM M TEXHHKH.

TTopAGOp METOAOB TIOMCKOB K Pa3BEAKH AAS KaJXKAOTO K3 M3y4aeMbIX 06b-
€KTOB OCYILIECTBASIETCS C yYeTOM Cheln(pUIECKHX TeOAOTHIECKMX 4epT, Xapak-
TEpHBLIX AAS M3y4aeMoro o6BeKTa, YPOBHS HCCACAOBAHHOCTH AQHHOTO PErvoHa M
KOHKPEeTHEIX 3aAay, ONPEACACHHBIX AMIIEH3UOHHBIM COTAAIIeHMeM MAM rOCyAap-
CTBEHHHIM 33aAaHHeM.

PaitoHEI 110 YPOBHIO M3YYeHHOCTH M PElIaeMBIM 33AaYaM MOXKHO IIOAPa3Ae-
AWTH HAa TPU IPYMIEL

1. PaifOHBI CyIIECTBYIOIIEH AAMTEABHOM He@TeAOGBIYH. AAS 3THX paiioHOB
XapaKTepHEI BLICOKasl CTEIeHb M3yUeHHOCTH, HaAWYME Pa3BUTOH WH(PPACTPyK-
TypH U BBICOKOKBaAM(MUIIMPOBAHHBIX K3ADOB. B M3YyYeHHBIX YacCTAX I3THX pau-
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OHOB BO3MOJXHO OTKDPEITHE MEAKHX MECTODOXKACHHMH M OTAGABHHIX CAGOBHIpa-
JKEHHEBEIX FOPHU30HTOB, OTKPHITHE KOTOPHIX BO3MOXHO C MCIIOAB30BaHHEM COBpe-
MEHHEIX METOAOB Pa3BEAKH.

2. HedTerazoHOCHLIE PalOHBI, TA€ BO3MOJXKHO OTKPBITHE HOBHIX 30H Hed-
Tera3oHaKOIAEHUsI. DTO OOBIUHO PAMOHH], TA€ Ha COBPEMEHHOM 3Talle C UCIIOADb-
30BAaHUEM HOBEIX COBPEMEHHHIX METOAOB M TEXHOAOTHMH BO3MOJKHO OTKDHITHE
CAOXHO TIOCTPOEHHLIX AOBYIIIEK HEAHTUKAMHAABHOTO T€HE3HUCa.

3. HoBule cAraGOuU3yYeHHBIE PETHOHBI M BO3MOXXHO Hed)TEra30HOCHHIE KOM-
IAEKCHL 3AeCh IPOBOAMTCS AHAAM3 TEPPUTOPHE C IEAbIO BhIOOpa Hauboaee
IIepCTIEKTHBHEIX YYaCTKOB, TA€ OCYLIECTBASIETCS CTAHAAPTHBEIM U PAIlMOHAABHBIN
KOMIIAEKCHI paboT, obecreynBaloliie OAHO3HAYHYIO OIEHKY MEpPCHEKTUBHOCTH
HEAp ¥ CO3AaHHe B IMEPCIEKTHBE HOBOTO IEeHTpa He(TEeAOORIYH.

Apsi Bcex 6e3 UCKAIOYEHUS] PAWOHOB M OOBEKTOB MCCAEAOBAHHUS OCYIIECT-
BaseTcst c6op U opraHu3anus 6a3 AQHHBIX NPEALISCTBYIONIMX U BHITOAHsSEMBIX
MCCAEAOBaHUM.

ITo OCHOBHBLIM METOAAM T€OAOTOPA3BEAOYHBIX PAbOT, HUCIOAB3YEMEIM IIPpHU
[IOMCKaX ¥ pasBeAKe HedTH U rasa, UMTAIOTCS CIIelMarbHBIE Kypchl, B CBsi3u C
3THM B AQHHOM Y4eGHHMKEe IIPHUBOAWTCS AMIIb KpaTKoe onucaHue Hauboaee pac-
MPOCTPAHEHHBIX METOAOB. KOMIAEKCHMPDOBAHHE METOAOB HA PA3AMYHEIX CTAMAX
reOAOTOPa3BEAOYHOTrO MpOoIfecca OMMUCAHO B TAaBe 12,

13.1. TEOAOT'MYECKUE METOAbI MCCAEAOBAHUA

13.1.1. TEOAOIM'MYECKASA CbEMKA

T'eorormdecKkass ChbeMKa IIPOBOAMTCS C I[EABIO YCTAaHOBAEHHUs cTpaTHrpaduu
BHIXOASIIUX HA IMOBEPXHOCTb OTAOJKEHHM, U3yUYeHUs] TEKTOHUKH U COCTABACHHS
TeOAOTMYECKOM KapThl MECTHOCTH.

TeororvuecKasi KapTa MNpPeACTaBAseT cobol rpadudeckoe H306pakeHUe
PacIpoOCTpPaHEeHUsI Ha IOBEPXHOCTH Pa3AMYHBIX IO BO3pacTy OTAoXeHuu. Co-
CTaBAsIETCs Ha TOMorpaUyecKod OCHOBE U UAAOCTPHUPYETCS HOPMAABHBIM pas-
pe30M OTAOJKEHUM, OOHa)KaIoIIMXCsl Ha IIOBEPXHOCTH, TEeOAOTMYECKUMH IIpOo-
(QUABHEIMKU pa3pe3aMH, AMTOAOTHYECKHMMH ¥ (pallMaAbHBIMM KapTaMH{, KapTaMH
TIOA€3HBIX MCKOMAeMEIX.

B 3aBHCUMOCTH OT pelllaeMbIX 38Aa4 ¥ CAOXKHOCTH CTPOEHHsI MCCAEAYEMOTO
ydacTKa reOAOTMYEeCKOe KapTUPOBAHME C IIEABIO IOMCKa MECTOPOXKACHUN HedTH
Y ra3’a BLITIOAHSIETCA B Pa3sAWYHBIX MacliTabax: IPHA PeTHOHAABHEIX HCCAEAOBA-
HUX B CAAGOM3YUYEHHEIX PaliOHaX MPOBOASTCA T€OAOIMYECKHEe ChEMKHM MaclITa-
6a 1:500 000, 1:200 000. AAst AETAABHEIX UCCAEAOBAHUM Ha MAOIIAAAX, MPEACTaB-
ASIIOIIMX HEIOCPEeACTBEeHHBINM ITOMCKOBEINA uHTEpec, — oT 1:100 000 ao 1:10 000.

Ha reoArOrMuecKMx KapTaX, COCTAaBAEHHLIX IO DPe3yAbTAaTaM AETAABHHIX
CBbeMOK, U300pakaroTCsl AOKAABHBIE TIOAHSATHS (AHTUKAMHAAM). OOBIYHO Ha Kap-
TaX CBOAAM AHTHKAMHAABHEIX IIOAHSTHUH COOTBETCTBYIOT BBIXOALI OTHOCHTEABHO
ApeBHMX o0pa3oBaHWM, a Ha nepudepun — O60Aee MOAOABIX, KOTOpPble KOHIIEH-
TPUYECKUMHU [IOAOCAMM OXBAaTHIBAIOT CBOA,.

B mpoljecce reoAOTMYECKOTO KapTHPOBAHUS OCYIIECTBASAIOTCA ¥ HedTereo-
AOTHYECKHE HCCAEAOBaHMsS, B TOM UYHWCA€ M HAOAIOACHHS 3a €CTeCTBEHHBIMU
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HedTe- M ra30IpPOSBACHUSIMH, OCYLIECTBASIETCSI OTOOpP MpoO TOPIOYUX MCKOIae-
MEIX M 00pasfoB IPeAllOAaraeMEBIX HedTeMaTepHMHCKHX IOPOA AAs Aabopartop-
HBIX MCCAEAOBAHMH. :

13.1.2. CTPYKTYPHO-TEOAOTUNYECKASA CbEMKA

CTpyKTypHO-TeOAOTHYECKAs: CheMKa ITPOBOAUTCS AASl KapTHPOBAHHA pPas-
BHTEIX BOAM3H IIOBEDXHOCTH I€OAOTHYECKHX TeA. 1o pe3yAbTaTaM CTPYKTYypPHO-
TEOAOTHYECKOM CBEMKHM CTPOUTCSI KaK reOAOTHYecKash KapTa, TaK U CTPYKTYp-
Has. CTPYKTypHO-TEOAOTHYECKasi ChbeMKa IIPOBOAUTCS, KakK IIPABMAO, B 3aKpHI-
TBIX NAATHOPMEHHBIX paliOHaX C HUCIOAB30BAHHMEM AETKUX TOPHEBIX paboT (pac-
YHCTKH, KAHABHI, IIyPEEI) HAM CTPYKTYPHOro OypeHusi rayounoi oo 100— 150 m
U OoAee, OOBIYHO AO KPOBAH DErHOHAABHOIO peliepa HAM AO IOAOIIBH YeTBep-
THUYHBIX OTAOXXEHUM.

CTpPyKTYpPHO-TEOAOTHYECKHEe CBEMKH, KaK MU TeOAOTHYecKHe, MPOBOASITCS
NpM perMoHaAbHBIX paboTax B macmrabax 1:200 000 u 1:100 000, a mpu AeTans-
HBEIX paboTax (OPH IOATOTOBKE CTPYKTYP K IIOMCKOBOMY OYpeHHIO) — B Mac-
mrrabax 1:50 000, 1:25 000, 1:10 000.

OPDEKTHBHOCTL T'E€OAOTHMUYECKOM M CTPYKTYPHO-TEOAOTHYECKOH CBEMOK
IIPU HOATOTOBKE CTPYKTYp ObIAA BeCbMa BLICOKOM HA PAHHUX CTAAHMSAX Pa3BUTHS
HedTerasonouCKOBHIX paboOT B CKAGAUYATHIX OOAACTSX, KOTAQA OCHOBHBIMU OOBEK-
TaMH I[IOMCKOB OBIAM 3aAeXXH, 3aAerarolnue Ha HeOoabmux rayouHax. C pa3Bu-
THeM paboT B 3aKpHITEIX NAAT(HOPMEHHBIX OOAACTSX UM BOBACUYEHHEM B MOUCKU
rAyOOKO3aAETalOIUX KOMIIAEKCOB, CTPYKTYPHBIN MAQH KOTODRIX OTAHYAeTCs OT
CTPYKTYPHOIO NA&HA MOBEPXHOCTHBLIX OTAOXKEHHM, POAb T€OAOTMYECKOTO KapTH-
POBAHUS KaK METOAA IIOUCKOB M IIOATOTOBKH CTPYKTYP 3@aMETHO YMEHBIIHAACEH U
B HAcCTodlllee BPEMSI METOABI T€OAOTHYECKUX CBEMOK HCIIOAB3YIOTCS AHINbL B
crenudHUYeCKUX TeOAOTMYECKUX YCAOBUAX U, KaK IPaBUAO, B KOMIIAEKCE C ApY-
TMMU METOAAMHU.

13.1.3. CTPYKTYPHO-TEOMOP®OAOIMYECKUE MCCAEAOBAHUA

BMecTe € reoAOTMYeCKOH M CTPYKTYPHO-TEOAOTUYECKOM CHEMKOH B KOM-
MACKC KAACCHYECKMX METOAOB IIOMCKOBO-PAa3BEAOYHEBIX paboT Ha HedTh U ras
BXOMAT CTPYKTYPHO-TeOMOP(OAOTrAUeCKHe HCCAeAOBaHus. baaropaps cBoeM
[IPOCTOTE, OTHOCUTEABHO MAaAbIM 3aTparaM, HeOOABIION TPYAOEMKOCTH U 3IKC-
IPECCHOCTH CTPYKTYPHO-reOMOP(GOAOTUYECKHE UCCAEAOBAHUS HAIIAU AOCTATOU-
HO IIMPOKOE IIPUMEHEHUEe IIPU BHISIBACHHHM ¥ KapPTHPOBAHUM II€PCIIEKTHBHHIX Ha
HedTh U ra3 CTPYKTyp. B OCHOBY CTPYKTYPHO-reOMOP(OAOTMYECKOr0 MeTOAa
[IOAOJKEHBl YCTAHOBAEHHBIE CBSI3H MEXAY OCOOEHHOCTSIMU peAbeda 3eMHOM IO-
BEDXHOCTH U @HTUKAMHAABHBIMHM CTPYKTypaMH Ha rAyOuHe B HedTerasoHOCHBIX
KOMIIAEKCax.

CTpPYKTYpPHO-TeOMOPGOAOTHYECKUE MCCAEAOBAHUS IIPOBOAAT TAABHBIM 00-
pa3oM IIyTeM aHaau3a Tonorpaduyeckux KapT, adpo- U KOCMOCHUMKOB. TeKTo-
HHYECKHEe CTPYKTYPHI BHIPa’KalOTCs Ha IOBEPXHOCTU OCOOEHHOCTSAMM peabeda U
[IOYBEHHO-PDACTUTEABHOTO COCTaBa AHEBHOU MOBepXHOCTHM. OAHAKO reoAoruue-
CKasi MPUPOAa@ OOBEKTOB, BEIAEASIEMBIX 110 reOMOP(OAOTHUYECKUM HMCCAEAOBAHU-
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SIM, He BCETAd OAHO3HAYHA M HUX CAEAYET IPHMEHSTh B KOMIAEKCE C APYTHMH
METOAAMH. B IIOCAepAHME TOABI HHTEpeC K CTPYKTYPHO-TEOMOP(OAOTHIECKUM
HMCCAEAOBAHMSIM 3aMETHO BO3POC B CBSI3U C IIOSBACHHEM HOBBIX METOAOB AHC-
TAHIJUOHHOTO KapTHPOBAHUA.

13.2. TMAPOTEOAOTHNHECKHUE NCCAEAOBAHWMA

THAPOTEOAOTUYECKHE HMCCACAOBaHHsI 1 HAOAIOAGHHMS SBAAIOTCS O0sA3aTeAb-
HEIM DSAEMEHTOM B KOMIIA@KCE TeOAOTO-CBEMOYHBIX pabGoT M AOAKHBL AATh
XapaKTepPUCTHKY COAEBOTO COCTaBa IIOA3EMHBIX BOA TEPPUTOPMH CBEMKH C IIe-
ABIO OII€HKM NEPCIEeKTHUB HedTerazoHOCHOCTU II0 THAPOTE€OAOTHYECKHUM IOKa3a-
TEASIM.

T'uaporeororyuecKre U TMAPOXMMHYECKHE METOABI IIOMCKOB U Pa3BeAKH
CKOITAeHHUM HeMTH U ra3a OCHOBaHBI HAa U3YYEHUH PETrHOHAALHBIX U AOKAABHBIX
0COOEHHOCTeH TMAPOAMHAMHYECKUX CHUCTEeM H COCTaBa ITOA3EMHBIX BOA, C 3BO-
AIOIIMel KOTOPBIX B HEApaX TECHO CBsI3aHO (POPMHUPOBAHKE M paspylleHHe 3a-
AeXXeU YTABOAOPOAOB.

VlccAepOBaHMSI IPOU3BOASATCSI IIyTeM ONPOOOBAHMS BOAOHOCHBIX T'OPH3OH-
TOB B PA3AMYHBIX CKBa’KMHAX, @ TAK)Xe BOAHELIX HCTOYHHKOB, KOAOALEB H AD.
[Mpu sToM m3yyarorcs: 1) rHAPOAMHAMHYECKHE YCAOBUSI BOAOHOCHOTO baccelHa;
2) XMMHMYECKHH COCTaB BOA (COAEPKAHHE COAeHM M OpraHHuveCKHX BelecTB; CO-
CTaB U AGBAEHME HACLIIIIEHHMsI PaCTBOPEHHBIX ra3oB); 3) reorepMUYecKHe YCAO-
BUSI;, 4) TAA€OTHAPOTE€OAOTHYECKUE YCAOBHSI.

B 06s13aTEeABHBIN KOMIIAGKC T'MAPOTEOAOTHYECKUX HCCAEAOBAHMM BXOAUT U
oIpeAeAeHHe pacTBOPDEHHBIX B BOAAX Ta30B M OPTAaHUYECKHUX BelleCTB.

AASL pellleHHUs] THAPOT@OAOTHYECKUX 38Aa4 AOAKHO OBITH IIPOBEACHO oOCAe-
AOBaHUe BCEX ECTEeCTBEHHBIX U HMCKYCCTBEHHBIX BOAOIIYHKTOB (POAHHKOB, KO-
AOAIIEB, CKB&>XHH).

B palioHaxX, TA€ NPOEKTOM IIpeAyCMaTpHBaeTcCsi OypeHHe KapTHPOBOYHHIX
CKBa’XMH, 4YaCThb M3 HUX IOABEPraeTcsi CIEINAABHOMY TI'HAPOTE€OAOTHIECKOMY
OIpo6OBaAHUIO.

I'uApora3soGakKTEPUOAOTHYECKHEe U IIOYBEHHEIE Ta300aKTEPHOAOTHYECKHE
HCCAEAOBAHUS TIPOBOASTCS. C LIEABIO BBHISIBAGHMS YUaCTKOB MAW CTPYKTYD, Xapak-
TEpPU3YIONIMXCA TIOBBIIEHHBIMM KOHI[EHTPAUUAMH YTA€BOAOPOAHBIX Ta30B H
OaKTepUil B IPYHTOBBIX BOAAX, @ TakyXe B BOAAX BEPXHHX OT IOBEPXHOCTH BO-
ACHOCHBIX TOPHU30HTOB U B IIOPOAAX, BBEIXOAAIIUX HA AHEBHYO IIOBEPXHOCTB.

FazoBakTepuarbHasi CheMKa KaK AOIOAHUTEABHBIM METOA HCCACAOBAHUS
IIPOBOAUTCS B CA@OOpa3ObypPeHHEIX PaMOHAaX, HedTerasoHOCHOCTh KOTOPBIX H3Y-
YyeHa HEAOCTATOYHO.

B mponecce ra3zoGakTepUaAbHONH CBEMKH IIPOBOAUTCS OTGOP IMPOG BOABL U
MMOPOA, AASL @HaAM3a PAacTBOPEHHBIX M NTOYBEHHLIX Ta30B, XUMHYECKOro COCTaBa
BOA, 6aKTEpUH U PaCTBOPEHHBIX OUTYMOB.

[To pe3yAbTaTaM KOMIAEKCHBEIX F€OAOTMUECKUX MCCAEAOBAHMM COCTABASIOT-
Cs KapThl (TEOAOIMYECKHUE, KaK IPABHAC, II0 ABYM IIOBEPXHOCTSIM — COBPEMEH-
HOM U ApPeBHell, YeTBEPTHUYHBLIX OTAOKEHHM, TeOMOP@OAOTHYECKAs, TEOTEKTOHU-
JyecKasi, CTPYKTypHasi, THADOT€OAOTMYeCKasl, MOAe3HLIX HCKOIaeMhIX) C 00si3a-
TeAbHEH 3allMCKOM K KaRKAOM U3 HUX.
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13.3. TEOTEPMHUYECKWME METOAbI MCCAEAOBAHUM

I'eoTepMHYeCKHe HCCACAOBaHHs HEOOXOAMMEI AAS DELIEHHsI 3aAad, CBSi-
3aHHBIX C U3YYCHHEM TePMHUYECKOTO PeXHMMa 3€MHOH KODBI, YCAOBHI MHUIPANUU
B HEH YTA€BOAOPOAOB, (DOPMHPOBAHHsI MOA3EMHBLIX BOA M T.A. OTH HCCAEAOBA-
HHUsI MOTYT IIDOBOAMTBECSI B MpOLIECCe KAaK PErHOHAAbHBIX MCCAEAOBAHHI, TaK H
AETAABHBIX F€OAOrO-IIOMCKOBHIX PaboT.

Temnepatypubie HaGAIOAGHHS B CKBaKMHAX MPOBOAAT, KaK IIPABHAO, B
Ipouecce oNnpOGOBaHMsSI OTAEABHBIX BOAOHOCHBIX FOPHU30HTOB M TIPH JAEKTPOKa-
POTaXHEIX paboTax. [ToryueHHBIe AGHHBIE CAY’KAT HCXOAHLIM MAaTEPHAAOM AAS
IIOCTPOEHHUsI FeOTePMUYECKUX KapT U npodurei. [eoTepMuyeckre KapThl MOTYT
OBITE TPEX BHAOB: H30TE€PM, TEPMOU3OTHIIC ¥ PABHEIX IeOTePMHYECKHMX TPAAMEH-
TOB (CTyleHel).

HcnoAb30BaHME reoTepMUU AAsl CTPYKTYPHOTO KapTHPOBAHHUSI OCHOBAHO Ha
HOSIBA€HHHU le0TePMHUYEeCKHX IOBBHIIIEHHLIX aHOMAaAMM Haj o4araMu pasrpys3ku’
BOAOHOCHBIX KOMIIA@KCOB, KOTOPBIMH OOBIYHO SIBASIFOTCS AOKAABHBIE CTPYKTYPHI
W 30HBl HapylIeHWH. ['eOTepMHYECKHEe HCCAEAOBAHHUSI AOAXKHEI IPOBOAMTHLCS B
KOMIIAEKCE C APYTMMHU BUAAMHU UCCAEAOBAHUIA.

PeroHarbHEIE reoTepMHYeCKHMe KapThl, OCBellas pacIpeAeAeHHe TAY-
OHHHBIX TeMIepaTyp Ha GOABIIMX HAOLIAASX, AAIOT BO3MOXKHOCTB BEIPABGOTATh
KPUTEPUH AAS CDAaBHUTEABLHOH OLEHKH TeMIEepPaTyPHHX VCAOBUHM B IIpeAeAax
OTAEABHBEIX PAaMOHOB, XapaKTEPHU3YIOLUXCSl PAa3AMYHOM reoTepMUYeCKOH o6cTa-
HOBKOM. [Ipu MHTepnpeTanuu TaKMX KapT CAEAYeT B MEpBYIO OUepeAb YUHTHI-
Barb CBsA3b F€OTEPMHH C [€OAOrO-CTPYKTYPHBIM IIAGHOM HCCAEAYEMOH TeppPHUTO-
pun. Hanpumep, Ha reorepMudeckoil Kapre Pycckoi maaT(OpMBI OTYETAMBO
BHAHA OOAGCTB PETMOHAABLHOTO OXAAXKAEHHsI HEAD, COOTBETCTBYIOLIAs yYacTKaM
NPUIIOAHSITOTO 3aA€TaHUsl KPUCTAAAMYECKOro (hyHAaMeHTa B mpepenax BaaTHii-
CKOro ¥ YKPaMHCKOTO IIUTOB U BOPOHEXCKOro MaccHBa.

AQHHEIE TeOTEepMHM XOPOIIO XapaKTepH3yIOT OGAACTH IHTAHHSA M CHOCA,
PEeXXHUM U AMHAMUKY NIOA3EMHBIX BOA APTe3HAaHCKUX GacCeMHOB U APYTHEe THAPO-
reOAOTHYECKHEe OCOGEHHOCTH HCCAEAYEMEBIX TEPPUTOPHH. PervoHarbHBIE Teo-
TepMHYEeCKHE MCCAEAOBaAHUS Ha OOIIMPHEIX IAOLIAASX apTe3MaHCKHX 0accelHOB
IIO3BOASIIOT M3YYaTh YCAOBHUSL (POPMHMPOBAHMSA ¥ AMHAMHKY [IOA3EMHEIX BOA, CY-
AUTB O AHTOAOTHYECKHUX U CTPYKTYPHO-TEKTOHHYECKUX OCOOEHHOCTSX Gaccefi-
HOB M OIPEAEAATh BO3MOXXHEIE I'ANyOMHBI CHHKAMHAABHBIX MPOrMOOB, HAXOAS-
HINXCST MEXKAY OOAACTAMU IIUTAHUSL U PA3rPy3KH.

Boabuioe npakTuyeckoe 3HaueHHE UMEET U3yuYeHHe TAYGHHHOM TEKTOHUKH
110 AGHHBIM TeOTePMHUYECKHUX HCCAEAOBAaHMH. B oTeuecTBeHHOH M 3apyOe xHOM
[TPAKTHKe HU3BECTHBEI MHOTOYMCACHHEIE IIPUMEDH! BLISBACHMS IO 3THM AAHHEIM
TIOTPeGeHHBIX CTPYKTYPHBIX IOAHATHM. Tak, [0 KapTe PABHBIX TeOTEPMUYECKHX
CTymeHel B MAaKOICKUX OTAOKEHHMSIX IIPH COIOCTABACHUH C MU3OTHIICAMH KDOB-
An maneososi LlenTpaabHoro IIpepkaBKasesi yCTAaHOBAEGHO, YTO H3OAMHHH TeO-
TEePMUYECKOH CTYTIeHH B MAMKOIICKHX OTAOKEHHSIX NMOBTOPSIIOT OYEPTAHUS H30-
TUIIC TIAAC030MCKOTO (DyHAAMEHTa M OTYETAMBO OTPAXXAIOT OCHOBHEIE YepTHI
CTaBpONIOABLCKOTO CBOAOBOTO IIOAHSTHS.

Ha AeTaAbHEIX TeOTEpMHYECKHX KapTaX MECTaMH MOTYT OKOHTYPHBAThCS
CTPYKTYPHL. OTO OGYCAOBAEHO TeM, YTO OOLIYHO B NPHUIIOAHSTHIX 30HAX HABGAIO-
AAeTCsi TOBEIINIEHWE TIIAOTHOCTH TEMAOBOTO IIOTOKA W BEAWYMHEI TeoTep-
MHUYECKOTO TPaAMeHTa M0 CPaBHEHUIO C ONYHIEHHBIMH palffOHAMH.
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13.4. TEOXMMUHECKUE METOAbI OLIEHKW
MEPCMEKTUBHOCTHN CTPYKTYP

TeoxuMHUYeCKHEe METOALI OCHOBAHEI Ha IIPSIMOM OOHAPy’KEHHUH YTAE€BOAO-
POAOB, MHUTPDHUPVIOIIUX M3 3areKel, HCXOA M3 HX (PHU3HKO-XMMHYECKHX
CBOMCTB, a TakXe Ha HU3y4YeHHWH H3MeHEeHUM TOPHHIX INOPOA, MOA3EMHEIX BOA,
IIOYB ¥ YCAOBUH KU3HEAESITEABHOCTH PACTHUTEABHBIX H JKUBOTHHIX OPTaHH3MOB,
TMIPOUCXOAAIIUX [OA BAMSIHMEM YTA€BOAOPDOAOB. bAaropapst MUrpallMd yTA€BOAO-
POAOB, PacCTBOPEHHBIX B BOAE€ U HaXOAAIIMXCSI B CBOOOAHOM COCTOSIHMH, IO
CHCTEeMaM TpeIMH U pa3pbLIBHLIM HAapYUIEHUAM, AaTeparbHOM (DUABTpaluH
yepe3 MOPHUCTHIe MOPOAB! (3ddy3us), ux aAuddysuu yepes TOAILY NOKPHIBAIO-
IIMX 3aAeXXU MOpoA Hap HedTAHBIMU U ra30oBBIMH 3aAeKaMU OOpa3yloTcd AO-
KAALHBIE TeOXHMMHYECKHEe IIOASI, AOCTHUTAloll[ie AHEBHOM MOBEpPXHOCTH U CO3-
Aalole TeoXMMHUYeCKHe aHomaauu. HanbGoaee HapEKHBIMU TeOXUMHYECKUMH
[IpU3HAKAaMU SIBASIOTCSI YTA€BOAODOAHBIE Ta3bl, CA€ABI AeTKHX (ppakuuil HedTH
u 6utryma «HedTIHOro» IPOUCXOKACHHS B NOYBAX, IMOPOAAX MU IIOA3EMHBIX
BOAAX, KOHII@HTpPAIlUX KOTOPBIX IIPeBHIUIAIOT (DOHOBBIE 3HaueHus. B HacTos-
Ijee BpeMsi MPUMEHSIOT Pa3AMYHBIE METOABI TeOXMMHUYeCKHX HCCAEAOBAHMI:
ra3oBOM CBHEMKH; OUTYMHO-AIOMHHECIIEHTHBIM; MUKDPOOAKTePHUAABHEIN; OKHUCAH-
TEeAbHO-BOCCTAHOBUTEABLHOTO I[IOTE€HI[MAAd; PapAMOXMMHYECKHH; ra3oBBI Ka-
pOTax.

[MepeuyricAeHHBIE METOARI MCCA€AOBAHHH, KOTOPhle OCHOBAHbI Ha U3y4eHUH
ra3oBoro, GUTYMHOro, GaKTepUaAbHOIO COCTaBa U APYTHX CBOMCTB IOPOA U BOA,
BBIXOASIIIIMX Ha MOBEPXHOCTb U IIOAYYaeMbIX Ha FAyOHHe U3 OypOBBIX CKBa’KHH,
Pa3AEASIIOTCSI Ha CAeAyIoNIHe:

1) IOBEpPXHOCTHLIE IIAOIIAAHBIE TEOXHMMHYECKHE MCCAEAOBAHUs (ra3oBas
CbeMKa, OUTYMHAss CheMKa, ra300aKTepHarbHasi CbeMKAa U Ap.), KOTOphle OOBbIU-
HO NPUMEHSIOTCSA IIPU PErHOHAABLHBEIX paboTax B HOBBEIX cAab0 HM3y4eHHBIX pai-
OHax M IAOIAAHBIX ITOMCKOBLIX paborax; '

2) rAyOUHHBIE TeOXMMUYECKHe UCCACAOBAHUS (Tra30KepHOBasi ChbeMKa, ra3o-
BBLIM KapOTa)X, OUTYMHBIN KapoTaX U AP.), IPOBOAUMBIE [IPU OYPEHHUH OMOPHHEIX,
MapaMeTPUYECKUX, CTPYKTYPHEIX U ITOUCKOBBIX CKB&XUH. [Ipu rAyOGHHHBIX reo-
XUMHUYECKUX HCCACAOBAHHUSX BLIOMPAIOTCSI OINOPHLIE TOPU3OHTHI, M3 KOTOPHIX
OTOMPAIOTCST 06pa3lEl MOPOA, MPOOH! BOARL. IIpaKTHKa TAyOMHHBIX reOXHMHYe-
CKHX MCCAEAOBAaHHI IIOKA3bIBaeT, YTO Hauboaee yCTONYUBEIE TeOXHMHUYECKHE
MOASI HapA 3arerkaMM HedTH U ra3a NPUYypoYeHBbl K BEpXHUM BOAOHANOPHBLIM TO-
pHU30HTaM paspe3a Ha rayouHax nopsaka 100—500 m.

FeoxuMuyeckre MeTOAbI Hamboaee 3(P(PeKTHBHHI NpHU HpUMEHEeHUH UX B
KOMIIAEKCE C FeOAOTHYEeCKHUMH U reo(U3NUYeCKUMU uccAaepoBaHusMmu. [Ipu atom
0COGEHHO Ba’kKeH KOMIIAEKC C CeMCMHYecKUMH paboTaMiy, MO3BOASIIOIIUMH IIO-
AyunTb OOAee HAAEKHHIE TeOXHMMHUYECKHe AAHHBbIE H3 OOABIIOr0 KOAMYECTBA
CelCMUYeCKUX CKBasKUH.

13.4.1. TA3BOBASl CbEMKA

lazoBast chemMka mnpeprokeHa B.A. CorkoaoBeiM B 1929—1930 rr. B Ha-
CTOsIlllee BpeMsi U3BECTHHI CAEAYIOIINe BHUABI Fa30BOM CHEMKH:
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o cBOGOAHOMY rasy;

II0 BOAHO-PaCTBOPHMOMY rasy;

IO ra3y, cOpOUPOBAHHOMY IIOPOAOH.

MeTop ra30BOM CBEMKHM 3aKAIOYAETCsI B M3YYEHHWHM COCTaBa U pacIlipeAeAe-
HHUsI YTA€BOAOPOAHBIX Ta30B HA MCCAEAYEMOM IIAOIIGAM B BEPXHHUX CAOSX OCa-
AOYHBIX OTAOKE€HHH, B BOAHBIX MUCTOYHHKAX, KOAOAIAX U T.A. [TpoGEl CBOBOAHO-
ro rasa, IpoOLl IIOPOA HMAHM BOA OTOMPAIOTCS C TAYOMH 1 —4 M, a IpU NOBBIIIEH-
HOM ra3oBoM (poHe — ¢ rAyOMH 6— 10 M C MOCAEAYIOUINM H3BA€YEHHEM W3 HUX
ra3os. Ilo Mepe yrayOAeHHs ra3oBble @HOMAAMM CTAHOBATCA Ooaee KOHTPACT-
HBIMH, [I03TOMY IIpU OypeHHH OOABIIOrO YMCAA CEeHCMUYECKHX U CTPYKTYPHBIX
CKBA’KUH >KEAQTEAbHO IIPOBOAUTE «TAYOMHHYIO» TA30BYHO CBEMKY IO IIAOINAAU U
TI0 pa3pesy.

Bce pa3sHOBUAHOCTH Ta30BOM CHEMKH OCHOBAHBI Ha ONPEAEAEHUU MUKPO-
KOHIEHTPAaUUNW MeTaHa, 3TaHa, IIPOIaHa, OyTraHa, IeHTaHa, COAEPIKAIUXCS B
IIOpOAAX M IOA3EeMHBIX BOoAaX. Aast X oOHapyKeHus B 1940—1950 rr. wuc-
IIOAB30BAAACh Tra3oxpoMarorpaduyeckass alnapaTypa, a B HacTosillee BpeMsi
TIPUMEHSIIOTCSL XpoMaTtorpacuyeckue ra30aHaAU3aTOpPhl C IIAa3MEeHHO-UOHHU3a-
LIIMOHHBIM AETEKTOPOM, AQIOIIHE CTaOMAbHBIE ITIOKa3aHUs IIPU YyBCTBUTEABLHOCTH
A0 10°—10°9% (B.A. Coxonos, 1962).

HMccaepoBaHUsT ITOKA3BIBAIOT, YTO MeETAH SBASIETCS IPSIMBIM IIPU3HAKOM
HeTSHOTO HMAH Ta30BOTO MeCTOPOXXKAeHUsi. OH Tak)Xe SBASETCS KOMIIOHEHTOM
KaMEeHHOYTOABHBIX U «OOAOTHBIX» ra3oB. OpHaKO (poHOBasi KOHIEHTPALUS UX B
TIOATIOYBEHHOM BO3AyXe, IO AQHHBIM B.A. COKOAOBa, 4Yallle BCEro MMeeT BeAU-
yuHy mopsaka 107* %. TsxKeable raszoofpasHble yrAeBopopoAbl C;— C, xapak-
TEPHBI TOABKO AAS HEe(TSHBIX M Ta30BBIX MECTOPOKACHUH U SABAAIOTCS OCHOB-
HBIMU IIOKa3aTEeAIMM IIPH HMHTEepPIpeTalu ra30BOM CheMKu. VX ¢oHOBBIE 3Ha-
YeHHs He IPeBHLIIAIOT BeAnuHHE! 107 %. VIHTepIpeTanuio pe3yAbTaTOB ra3oBoi
CBHEMKH HEeOOXOAUMO IIPOBOAUTH C YYE€TOM BCEX MMEIOHIUXCS CBEAGHHH O TeOAO-
TUYeCKOM CTPOEHHM parioHa, ero HedTera3oHOCHOCTH U UCTOPHU reOAOTHYECKO-
TO Pa3BUTHS.

IMprMepsl NAOIISAHBIX M HPOMUABHBIX Ta30BBIX QHOMAaAWM B MOBEPXHO-
CTHBIX CAOSIX Ha ra30He(TEHOCHBIX MAOLIAAAX B IIpeAeAaX Pa3AMYHBIX oBAacTed
IIpUBEAeHEl Ha puc. 13.1.

HNHTepeCcHBIMU SABASIIOTCS IPUMEPEI TaK HAa3BIBAEMBIX KOABIIEBEIX aHOMAAWH
C MHHHMAABHBIMH 3HAYEeHHSAMHM KOHIIEHTpAUUM YTAEBOAOPOAOB HAaA 3aAe€KaMH
He(pbTM ¥ ra3a U NOBBINIEHHBIMU 3HAUYEeHUSIMH Ha UX Iepudepun. OAHOH u3
OCHOBHBIX NPUYMH HX BO3HUKHOBEHHUS MOJKET SBAATLCS TO, YTO TA30BBIA MHU-
rPanMoOHHBIM IIOTOK HA CBOAE BCTPEYAETCS C IMOKPBIIIKAMHU, OGAAAAIOIUMU
MaAOM IIPOHMI@EMOCTBIO U GOABIION Ta30€MKOCTBIO, CIIOCOOHBIMHU CHUXKATh €0
HHTEHCHUBHOCTL B IIPHUCBOAOBBIX YaCTsIX CTPYKTYP, B TO BpeMsi KaK Ha KPBIABIX
OTMEYAIOTCSI IOBBIIICHHAs: TPEIIMHOBATOCTh IIOPOA, Pa3phHIBHBEIE HAPYIIEHUs U
AP. ACHMMETPHUYHEIM XapaKTep HEKOTODPHIX aHOMaAUNM U HECOBIAAeHUEe UX C
KOHTYPOM HedTerasoHOCHOCTH 4YacTO CBA3aHBl C HAKAOHOM IIAQCTOB, CMEIIEHU-
€M CBOAOB CTPYKTYP U ABH)XEHHEM BOA B BBIIIEA€XKAIUX BOAOHOCHBIX TODPH-
30HTAaX.

CpeMKa II0 ra3aM, COPOMPOBAHHBIM IMOPOAAMU KOPEHHBIX OTAOXKEHUH, W3-
BeCTHA IIOA Ha3BaHMEM ra30KepHOBOH CheMKHU. [AaBHON 0COOEHHOCTBIO CHEMKU
sIBAsIeTCsI OTOOpP KepHOB M3 CKB&)XHWH TAyOWHOM 3—20 M C IOMOIIBIO CIIenu-
AABHBIX OTOOPHUKOB. 3aTeM ra3hl U3BAEKAIOT U3 MIOPOARI ITYTEM A€CODPOINU UAKU
BAaKyyMOM M OIPEAEASIOT UX KOAMYECTBO H COCTaB. DTOT MeTopA OoAee TOUHKIH,
HO U O0Aee TPYAOEMKHIM II0 CPAaBHEHHIO CO CHheMKOM II0 CBOGOAHOMY rasy. Ero
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Puc. 13.1. IIpaMepsbl ra3oBEIX aHOMa-
AHH B IIOBEPXHOCTHBIX CAOSIX Ha ra3o-
HedTeHOCHBIX mAaomaaax (mo B.A. Co-
KOAOBY):

a — TAOLIAAHBEIE Tra30Bble AHOMAAHMH:
1 — lllebeamnckas, 2 — Kymaarckas,
3 — KaroueBckas, 4 — KokeMAKHHCKas,
5 — JKyxoBckas, 6 — SJGAoHeBckasn, 7 —
WNurnmbatickast; 6 — NpodHALHEIE Ta-
30BHIe aHomanum: 8 — KaauHCcKkas, 9 —
3e163uHCKan, 10 — BepxHe-Uekymckas,
11 - AvpuxaHckasi, 12 - Maiurary,
13 - CaxanuH, 14 — I'leyopckuil Kpan

HpYMeHeHUe OKa3aaoCh YCIEUIHEIM Ha psipe naoitapeid Typkmenuu, CapaTos-
ckoro [ToBoAXkbsI U AD.

13.4.2. BAKTEPUAABHBI METOA

C 1mOMOITbI0 OaKTepPHUAaALHOTO MeTOAA OOHApPY’KMBAIOT TeOXHMHYECKHe
aHOMAAWH, BbI3BAHHBIE YTA€BOAOPOAHBIMHU Tda3aMU, B IIPEAEAAX KOTODPHIX HabAlo-
A3eTCsl TOBHIIIEHHOE COAep’KaHWe OaKTepul, U30HUpaTEABHO OKHCASIONIUX Me-
TaH, POIAH W APYTHe YTA€BOAOPOABL. Haa uMCTO ra30BEIMH 3aae’XaMH OOBIYHO
npeobAaAAIOT METAHOKHCAsIome OAaKTepuH, a ra3oHe(TAHBIM 3arexaM, Kak
[IPAaBUAO, COOTBETCTBYIOT @HOMAAWM, INPEACTABACHHBIE METaH- M IIPONAHOKHC-
ASIIOIIMMU OQKTEPUSIMH.

Anst obHapyKeHUs1 OAKTepHUi [IPOU3BOAUTCSA CTEPHUABHLIN OTOOD NMPOO BOABI
U3 POAHMKOB, apTe3HMAHCKHX CKBaXHH (BOAHO-OAKTepHaAbHas CheMKa), oOpas-
LIOB IIOYB, TPYHTOB (rpyHTOBasi OakTepuasbHasi Chbe€MKa) M3 KaHaB, PAaCYHCTOK,
MeAKHX CKBaKWUH TAyOMHOH A0 1—2 M, a B palilOHax PAa3BUTHA TEPPAC U AAAIO-
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BHAABHEIX OTAOXKEHUI TAyOuHOIN He MeHee 3—4 M. OOpasihl B repMETHYECKOMH
TIOCYAE OTIIPaBASIIOTCS AASL @HAAM3a B AaDOpaToOpHIO.

Cy11ecTByIOT MAHOMETPUYECKUM U IAACTUHOYHBIM CIIOCOOBI M3ydYeHusi Oak-
Tepuil. Ilpu mepBoM crocobe ONpPEASA€HHOE KOAMYECTBO TDYHTa, IIOPOABI B
crnenuasbHOM Ipubope MOMEeNIaloT B ra30Byi0 cMech (40 % MeTaHa MAM 2TaHA U
60 % Bo3ayxa). ITopaep)KUBasi MOCTOAHHYIO TeMIlepaTypy B npubope 30° B Te-
yeHne 30 AHeH, MPOU3BOAAT OTCYETHI MOTAOIEHHOTO ra3a II0 MaHOMeTpy uyepe3
Kakabie OsTh AHeH. Tlpu BTOpOoM cmocobe CyXOHM HOPOINOK IIOYB, MOPOA NOP-
musMu no 0,1 T pacHEIASIIOT Ha arap-arape, NOKPBIBAIOILIEM IAACTHHKY. Ilaa-
CTHHKA noMelaercs Ha 20— 30 AHel B DKCHKATOP C OTMEYEeHHOH BHINIE Ta30BOM
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Puc. 13.2. Cxema ruApora3oGHOXHMHYECKOH CheMKH AeASKOBCKOro He(TSHOTO MeCTOPOXXAEHHS
(mo M.H. Cy66ote, C.I. XKykoBy):

a — KapTra paCTBOPEHHOrO MeTaHa; 6 — KapTa PacTBOPEHHBIX TS)KEAHIX YTA€BOAODPOAOB; 6 — KapTa
METAHOKHUCAAIOMIMX OaKTepUH; | — CTPYKTYpDHEIE H3OTHMIICHI 1O KPOBA€ CCHOMAHCKOro spyca; 2 —
M30THNCH 1O TNepecskCkoi cBUTe ([1,); 3 — xoHTYp HedpTeHOCHOCTHM nOo C3-Py; 4 — OCHOBHHIE Ha-
MPABAGHUs CTOKa IIOBEDXHOCTHHIX BOA, 5 — OPMEHTHDOBOYHEIE HANDABACHHUA ABHKCHHSA TDYHTOBBIX
BOA;, 6 — COAep)XaHHe pacTBOpeHHOro Merana >0,10 cm/n; 7 — or 0,10 a0 0,50 cvM¥/n; 8 —
<0,050 cM’/r (pon); 9 — aHOMaALHAsE 30HA TIO PACTBOPEHHOMY METaHY; COAePIKaHHMe PacTBQDEHHBIX
TSIKEABIX yTAeBoAopoaoB: 10 — ot 0,01320 a0 0,00020 coM®/a; 11 — or 0,00020 A0 0,00010 cm®/a; 12 —
<0,00010 ‘cM’/a; 13 — OpHEHTMPOBOUYHEIE KOHTYDHl Ta30BOM AHOM@AMHM; COAEp)KAHME MeTaH-
ORUCAsAIONIMX Gakrepuit: 14 — >20 yca. ea; 15 — ot 20 A0 5 yea. ep; 16 — <5 yca. ea. (don); 17 —
AHOMAaAbLHAsA 30HA MO Pa3BHUTUIO OaKTepHi AEASKOBCKOW CKAAAKH, MPHAAIOUIMX eH OAOKOBOE CTpoe-
HHEe
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CMechlo, TAC TIOAAGP’KMBAETCs IOCTOsIHHas TeMieparypa 30 °C. MeTtaHOKuC-
AdlolIHe OakTepuyd 0OpPa3ylOT Ha NAACTHHKE KOAOHHM B BHUAE JKEATO-KODHY-
HeBOI IAeHKM; GaKTephH, OKUCASIIONIKe IIPOIaH, 06pa3yloT DeAyro MAEHKY. Bua
GakTepU OIPEAEASIeTCSI TOA MHUKPOCKOIIOM, a MX KOAMYECTBO — IO TOAIIMHE
TIAE€HKH.

Ha puc. 13.2 mpuBeaeH HpuMep KOMIAEKCHON THAPOTa306HOXHMHUYECKON
CBLEMKH, TIPOBEACHHOM Ha AeAssKOBCKON NAOHIaAW AHenpoBO-AOHEIIKON BIa-
AMHEL AeASTKOBCKOe HeTSHOEe MEeCTOPOXKAeHMe 4eTKO (PUKCUPYeTCsl KOALIIEBOM
aHoMaAuel BOAM3H TOBEPXHOCTH 10 PACTBOPEHHOMY B IPYHTOBBIX BOA@X MeTa-
HY ¥ TSDKEALIM YTAeBOAOpoAaM. CpeapHsisi KOHIEHTpAllMsl MeTaHa B AHOMAAbHOM
soHe 0,20460 cM°/A, a 3a ee mpeaeramu 0,01696 cm’/A. KoHTpacTHOCTH aHOMa-
AuU cocTaBasieT 12,1. KoHIeHTpalusi TSKEABIX YTAE€BOAOPDOAOB B aHOMAABLHOH
30He pocturaetr BeamuwHnl 0,01320 cM>/A, @ UHTEHCUBHOCTH pa3BUTUA METAHO-
KUCASIOIIMX GaKTepui AocTuraeT 3HaueHHM 170—200 ycA. ea., TOTAA Kak 3a
[IpeAeAaMU aHOMaAuK OHa paBHa 7,5 ycA. eA. KOHTpacTHOCTH aHOMaruK pPaBHa
6,6. OTMeueHHasi KOHTPACTHOCTb QHOMAAMM BBHI3BAHA IOBBILIEHHBIM YTA€BOAO-
POAHBIM IIOTOKOM IIO CEPUM HApPYIIEHUH.

13.4.3. PAAMMOTEOXMMUYECKME METOADI

MeTop, paAMOMETPUYECKOM CHEMKU AAA [TOUCKOB HE@TAHLIX MECTOPOIKAE-
Hui BoepBele  Gbin mpuMeneH AH. BorogBauHCKMM # A.A. AOMakKWHBIM B
1926 r. B MaiikornckoM He@TEeHOCHOM pailioHe. VICIOAB30BaB MOHHM3AIMOHHYIO
KaMepy, OHM NIOAYYHMAM @HOMaAbHOe IIOAe PaAMOAKTUBHOCTH Hap HedTsIHOH 3a-
AEXDBIO, HE CBSI3aHHOM CO CTPYKTYPOH (LIHYPKOBas 3aAeXb).

Teoperryeckue MPEANOCHIAKY BO3MOXHOCTH IIDMMEHEHHUsA METOAOB PajAHo-
FreOXMMUHM TP IIPOTHO3WPOBAHUM M IIOMCKAX MECTOPOKACHMM HeTH U Ta3a,
cOpPMyAMPOBAHHLIE PSAOM POCCHMCKUX U MHOCTPAHHBIX yueHHIX (X. AayHGepr,
C. XappeT, A. Muanrep, Y. Kpesc, A. TMupcon, A. Cuxrka, A.D. Anrekcees,
P.I1. ToTTX U Ap.), OCHOBBIBAIOTCSI Ha TEOPHH BepTUKAABHOM MuUrpauuu YB us
3aAeXKen.

[NporHo3upoBaHye W MOMCKU MECTOPDOXXACHHMM HedTH M rasza PpapHOreoxu-
MHYEeCKUMU MeTopaMM OblAM ommcansl B 1999 r. 11.C. Co6oaeBriM, AIT. Puxsa-
HOBBIM (TOMCKHM moAMTexHW4YecKui yHuBepcurer), H.I. Asmenko (IS, ITI
«Bepe3sosreonorusi»), M.C. INaposunyakoM (OAO «ToMCKras»).

[TpOAYKTHI pacrapa YB — YTAEKHCABIA Ia3, BOAQ, CEPOBOAOPOA U ApyTHe
MUTPUpYIOlHe B pe3yAbrare AMPAY3ur U (PUABTPALMM K3 3aA€KU Tasbl U BO-
Abl — CTHUMYAMPYIOT DIHTeHeTHYeCKHe IIPOLEeCCE], IPUBOASALHEe K U3MEeHEeHUIO
(pM3NKO-XMMUYECKUX [IapaMEeTPOB CPEABl, 4YTO BHIPAKaeTCsl B IpeoGpa3soBaHuM
IOpPOA HAATIPOAYKTHUBHOTO KOMIIAEKCA, BO3HMKHOBEHUHM CIECIMOMUYHBIX MHUHE-
PAABHBEIX ACCOIHWAIMM, HAPYIIEHHM OKUCAHTEABHO-BOCCTAHOBMTEABHEBIX 06CTa-
HOBOK U IIe€pepaclpeAeAeHHH HEeKOTOPBIX XMMHYECKHUX 3AE€MEHTOB, B TOM YHCAe
PaAHOaKTUBHBIX.

[Moa BO3AeHCTBHEM 3MUTeHEeTHYECKUX IIPOLECCOB, BBI3BAHHBIX BAHSTHUEM
¥YB, Hap MECTOPOXACHUSIMU HedTH U ra3a Ha NPOTSKEHUU AAUTEABHOTO TeOAO-
TMYeCKOr0 BPEeMEHM IIPOMCXOAUT (POPMHPOBAHUE CIIEIUPUYCCKOTO DaAHOreo-
XMMHUYECKOTO IIOASI, XapaKTepU3YIOIerocss CBOeoOpPAa3HBIMU IOASIMH pPaclpeaAe-
AeHHsi O6IIedl paAMOAKTHBHOCTH, YPOBHSIMH HAKOIACHHMS DapAMOAKTHUBHLIX DJAe-
MEHTOB M XapaKTepOM HX B3aHMMOCBS3HU.
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[IpakTKa 1OKa3kIBaeT, 4TO PapAWAllMOHHAsI [IPOU3BOAHAS (MOILHOCTBL 3KC-
NO3UIIMOHHON AO3BI) HaA U BOKDYT 3anrekel YB BapbupyeT B He3HAaYUTEABHOM
AMAIIa30HE II0 CPAaBHEHHIO C (DOHOBLIMH 3HAYeHUsSMH. B cBoe BpeMms 3TOT pakT
BO MHOTOM O0YCAOBHUA OTDaHHYEHUE MPUMEHEHMS! PAAMOTEOXHMHUYECKUX METO-
AoB. TlosiBAeHHE COBpeMeHHOH AaGOPaTOPHO-aHAAUTHYECKOH 0a3bl U HU3MepH-
TEABHOH alapaTypsl, HOBBIX TUIIOB AETEKTOPOB ¥ METOAWYECKHUX TIPUEMOB, I10-
3BOAAIOIINX BBISIBASATE CAAOble M3MEHEHHMs DPaAHOTeOXHMHYECKOTO MOAsl, BO3PO-
AMAOC MHTEpeC K IPUMEHEHUIO PAAMOreOXMMHYECKHUX METOAOB AAS MIPOrHO3UPO-
BAHMSI U [IOMCKOB MECTOPOKAEHUH HedTH U rasa.

KoMIIneKc papnoreoXuMuyYeckoro KapTHPOBAHUS BKAIOYAET TEPMOAIOMHHE-
CIEHTHYIO, PAAHOMETPUYECKYIO U raMMa-CIeKTPOMETPHYECKYIO CBEMKH II0 MO-
BepXHOCTHU. [INOTHOCTE M3MepeHUH BBIOUPAETCs COTAACHO pelllaeMBIM I'€OAOTH-
YeCKHUM 3a8AaYaM, A€TAALHOCTH HCCAEAOBAHUH, MacuItaby oObeKTa.

MeToarKa TepMOAIOMHHECIIEHTHOH DPaAMOMETPHYECKOM CHhEeMKH pa3palo-
TaHa B MHcTHTyTe pasBepouHol reocdusuxku u reoxumuu (KHP). B kauecTse
M3MEPUTEABHBIX 3AE€MEHTOB NPHUMEHSIIOTCS NOAMKPUCTAAANYECKHE TEPMOAIOMHU-
HeclleHTHBIe Ao3uMmeTpel (TAA) Ha ocHoBe LiF, mosBoasiomue pUKCHDPOBATh
CYMMapHYIO COCTa@BASIIOIIYIO DAAMOAKTHUBHOCTH (o, B, y) ¥ 06Aapalolne BBLICO-
KOW YYBCTBUTEABHOCTEHIO. [TpuMeHsieMble AAst H3MepeHUd TAA HOMemaioTcsl B
BOAOHEIIPOHUIIAEMYIO YIAKOBKY. AASL MMOAYYEeHMsI CTATUCTHYECKH AOCTOBEPHBIX
PEe3yABTAaTOB YMCAO AO3UMETPOB Ha TOUKe U3MepeHHU# paBHo 10. Bce po3umeTpsl
TIPEABAPUTEABHO KAAHMODYIOTCS TIO YYBCTBUTEABHOCTH. TepMOAIOMMHECIIEHTHBIE
AO3HMMEeTPBI Ha TOYKAX M3MEPEHMs YCTaHaBAUBAIOTCS Ha rAyouny 0,5—0,7 M.
Bpemsi 3KCIO3UIMU H3MEPUTEABHBIX 3AEMEHTOB B CPEAHEM COCTaBAseT 15—
30 cyT.

laMMa-CIIeKTPOMeTpHUYEeCKasi ChbeMKa IPOBOAUTCS C IPUMeHeHHeM [TOAEBEIX
raMMa-CIIeKTOMETPOB-KOHIIeHTpOoMeTpoB Tuna PKII-305M, PCI1-101M. Mamepe-
HUSI OCYIIECTBASIIOTCS B TOYKAX YCTaHOBKU TAA C oIpeapereHHEM COAep’KaHus
K, U (mo “Ra), Th. Ast CTaTHCTHYECKOI AOCTOBEPHOCTH Ha Ka’>kKAOM TOYKe OIl-
PpoGOBaHUs IPOU3BOAUTCS TPOEKPATHOE U3MEPEHHEe [1apaMeTpPOB.

[TyHKTB MCCAEAOBAHMH INPUBSI3BIBAIOTCSI C IIOMOLILIO TONOTpadUueCKHX
KapT u JPS-npueMHuka. BeaeTcsi HeoGXoAMMast FeOAOTMYECKAsE AOKYMEHTAIH.

[lory4eHHEIE B pe3yAbTaTe PaAMOTeOXMMHYECKON CheMKH A@HHEIE IIPOXO-
AAT MHOTOLEAEBYIO CTATHCTHYECKYIO OOpabOTKYy. 3HaueHHWsi WHTEHCHBHOCTH
TepPMOAIOMHUHECIIEHIIUN TPAAYUPYIOTCS M HOPMaAU3VIOTCS. CTPOSATCS KApThI AO-
30BBIX BapUaLMi [OAS PAAMOAKTHUBHOCTH U PACIPEASACHHS] PaAMOAKTHBHBIX
9AEMEHTOB, HO, KaK IIPAaBMAO, 3TH KapTHl HOCAT BCIIOMOTATeABHBEIH XapaKTep.

B kayecTBe OCHOBHEIX KPUTEPHUEB IIPH BHIAEACHHH IIPOTHO3HHIX y4aCTKOB
He(Tera3oHOCHOCTH HCIIOAB3YIOTCH:

TOpHil-ypaHoBoe oTHomenue (Th/U);

IIOKasaTeAb HWHTEHCHUBHOCTH IlepepaclpeAereHUs] eCTECTBEHHBIX pPaAUo-
HYKAHAOB;

WHTEeHCUBHOCTh TEPMOAIOMHHECIIEHIIUH.

[MocTpoenue NPOTHO3HBIX CcxeM He@TEera3oHOCHOCTH OCYIIECTBASIETCS 110
KOMIIAEKCHOMY P8AMOreOXMMHUYECKOMY IOKa3aTeAlo, PACCYMTHIBAEMOMY 10 OPH-
THHAABHOW MeToAMKe. Tlo cTelleHM NMepCHeKTUBHOCTH He(dTera3oHOCHOCTH BHI-
AEASIIOTCST TPU THIIA YYaCTKOB. C BBICOKMMH, CPEAHMMH U HU3KUMH IIEpPCIEKTU-
BaMu HedTera3oHOCHOCTH (puc. 13.3).

Pe3yAbTaTEl KOMIOAEKCHOTO PaAMOTEOXMMHUYECKOTO KapTHPOBAHUS [TOKA3HI-
BAIOT, YTO PAAHOTEOXHMHUYECKOE IIOAe B NMPeAeAdX HCCACAOBAaHHHIX HedTeraso-
HOCHBIX CTPYKTYp HMe€eT AOBOABHO SAPKO BHIPa)KeHHEIE cCHeIfu(pUuuecKue oCo-
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Puc. 13.3. IIporHo3Has cxeMa He{)Tera30HOCHOCTH MO AAHHBIM PajAHOreoXHMMHYeCKOro KapTHposa-
Hus 3anapHo-Tloayaennoii I, Ceepo-Bacioranckoi II m Meiappknnckoit I naomaaei:

1 — mepCHeKTHBHOCTb He(hTera3soHOCHOCTH: . — BHICOKas, 0 — CPeAHss, 6 — HU3Kas; 2 — raso- (a) u
BoAOHE(THAHOM (6) KOHTAKTHl O AGHHBIM [OAOTO-TeO(H3HUECKUX HCCAGAOBAHMM; 3 — pasBeAOuHAA
CKBa)kKMHa M ee HoMep; 4 — ToUKa KOMIAEKCHOTO PAAMOTEOXHMMHYECKOTO MCCACAOBAHUS

GEHHOCTU pacCIpPEeAeACHUs] aHAAU3UDYEMBIX DAAMO3AEMEHTOB W WX WHTErpupo-
BAaHHOrO IOKa3aTeAss — HHTEHCUBHOCTH TEePMOAIOMMHecIeHIuu. HeoGxopumo
OTMETHTh, UYTO MOAsI aHAAU3UPYEMEIX [IapaMeTpOB Ka’KAOTO OOBLeKTa IMpH Hanru-
YUy PsAAA OOILIMX 3aKOHOMEDHOCTEH B XapaKTepe paCIpeAeACHHS DAAUOTeOXU-
MHYeCKHUX IIOKa3aTeAei MMEeIOT UM OTAWYUTEABHBIe OCOOEHHOCTH, YTO B Ka’KAOM
cAy4ae TpeGyeT MHAUBHMAYAABHOTO IIOAXOAA. JTH PAa3AWYHMA B 3HAUEHHSX PaAMO-
reOXMMHUYECKMX TOKa3aTeAeld BHI3BAHEI KaK pa3MepaMM U TAYOMHOM 3aAeraHus
3aA€XKel, a COOTBEeTCTBEHHO, U CTelleHbI0 HHTEeHCHUBHOCTH SIHIeHEeTHYEeCKUX
Ipeo6Pa30BaHUM [MOPOA HAAIIPOAYKTUBHOTO KOMIIAEKCA, TaK M AWTOAOTO-AEHA-
madTHEIMU OCOGEHHOCTSAMHM TEPPHUTOPUM, TEKTOHMYECKHM CTPOEHHeM, THAPO-
AVMHAMMYECKUM PEXXUMOM MOA3EMHEIX BOA U ADYTUMH (DaKTOPAMM.
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IToAst KOHUEHTpaui PaAMOAKTHUBHEIX DAEMEHTOB Hap He(Tera3oBhLIMH Me-
CTOPOXKACHUSIMH XAaPAKTEPU3YIOTCS BBICOKOM CTENeHbI0 AU depeHIIUanmuy B
pacnpepererHuu K, Th, U u umerotr Goree cAoKHOE CTpOeHHe, YeM 3a UX rpaHu-
IlaMH. .

B npeaerax HCCAEAOBAHHEIX TAOIMAACH YeTKO (DUKCHUDPYIOTCS OCH, OT-
HOCHUTEABHO KOTOPBIX HAMEYaeTCsl PAAMOTeOXUMUYECKAst 30HAABHOCTDL, YUHTHI-
Basl AOBOABHO BHIACD)XAHHEIM AHTOAOTO-(PALMAALHEIM COCTAB IOAMNOYBEHHBIX
FeOAOTHYECKHX 00pPasOBaHMI, MOXKHO C GOABIION AOAeH yBEpeHHOCTH CKa3aTh,
UTO CTPOEHME PAAMOTeOXHMMYECKOTrO IIOASI Ha YYaCTKE AOKAAM3AIIUH 3arerxeil
YB B mepByro odepeAab OGYCAOBAEHO OCOBEHHOCTSIMU TAYOHMHHOTO CTPOEHUs (B
TOM YHCA€ TEKTOHHYECKOIO) W IPOSIBAEHHOCTBIO 3MUTeHETHYECKHX IIPOIIeCCOB
(IpeXXAe BCEro OKUCAUTEABHO-BOCCTAHOBHUTEABHOTO Xapakrepa). Tem He MeHee
AHAAM3 TOABKO MOHOJAEMEHTHEIX KapT He MO3BOASET C BLICOKON CTelleHBbIO AOC-
TOBEPHOCTH OKOHTYPHBAThL MOAOXKEHHE 3arekell YB.

Boaee dyeTko HeopHOpOAHOCTH CTPOEHUA PAAMOTEOXUMUYECKOTO MOAsI, BBI-
3BAaHHBIE BAUSIHMEM 3arexel YB, NpocMaTpUBalOTCS IPU aHAaAM3e OCHOBHBIX
KOMIIOHEHTOB KOMIIA€KCHOTO PAAMOreOXUMUYECKOro mokasaTeas — Th/U, un-
TEHCHBHOCTH ITepepaclnpeAeAeHHs] €CTeCTBEHHBIX PAAUOHYKAMAOB M MHTEHCHB-
HOCTH T€PMOAIOMUHECIEHIIHH,

CymecTBOBaHMe 30H, XapaKTEPU3YIOUIUXCS AHOMAABHBIMH 3HAYCHHSIMU
Th/U, mo Bceit BUAMMOCTH, CBSI3aHO C pPe3KMMH H3MEHEHHSMH dU3UKO-XUMHU-
YeCKUX MapaMeTPOB CPEABl, MPOU3OUIEAIINMH B PE3yAbTaTe 3MHUreHeTHYeCKOro
BO3ACHCTBUSI MUTPUPYIOIUX U3 3aA€XH XUAKUX U ra3000pasHBIX KOMIOHEH-
TOB. V3MeHeHle OKHMCAHUTEAbHO-BOCCTAHOBUTEABHBIX OGCTAHOBOK B CBOIO Ode-
PE€AB ITOCAY>KHAO NIPUYMHON IlepepaclpeAeAeH s YpaHa.

BbIsiBA€HHEIE 30HBI BBICOKOM HWHTEHCUBHOCTH II€pepaCIpPeACAcHUs] ec-
TECTBEHHBIX DPAAHOHYKAMAOB, IIPOCTPAHCTBEHHO COBIAAQIOI[HE C TIOASIMH aHO-
MaABHBIX 3HaueHW#M Th/U, Tak)Xe IOATBEPIKAAIOT CYyIIECTBOBAHHE TeOXUMUYE-
CKHMX 6aphepoB ¥, OY4EBUAHO, (PUKCHPYIOT CTPYKTYDBI, BMell[aloniue 3areXu YB.

HanGoaee KOHTPaCTHO OGAACTH NPOSIBACHHUST HAAOKEHHEIX MPOLIECCOB, CBS-
3aHHBIX C BO3AEMCTBUEM He(Tera30BBIX 3aA€KeM, OTPAKAIOTCS B ITOASIX MHTEH-
CHBHOCTH TE€PMOAIOMHHECIICHIIUH.

Heo6xopanMO oTMeTHTB, YTO AHHelHbIe pa3Mephbl BHIACASEMBIX AaHOMAAUI B
HEKOTOPBIX CAy4YasiX NPEBOCXOAAT TOPU3OHTAALHBIE TPOEKIIHH 3aAexeld. ITo
CBSI3aHO C KOHIIEHTpAIlKel JAeMeHTOB-WHAUKATOPOB B TOPHU30HTE ONmpo6OBaHMUA,
OTIpeAeAsieMON MHTEHCHBHOCTBIO OKHCAUTEABHO-BOCCTAHOBUTEABHEBIX PeaKIldil B
30He MuUrpaiuu YB.

YUYUTBIBasL DIUreHEeTUYECKYIO IPUPOAY PAAMOTreOXMMHYECKHX AHOMAAMIH,
(pOPMUPYIOUUXCS HAA MECTAaMH AOKaAM3allMK 3arekeil VB, MOXKHO TOBOPHUTD,
4TO IO 3HAYeHHSIM PAAMOAKTHBHOM MPOM3BOAHON OYAYT (PUKCHUPOBATHCA HedTe-
Fa30HOCHBIE 3aA€XH AOOOTO THUNA (B TOM YHUCA€ AMTOAOTMYECKHM M TEKTOHHUYE-
CKM DKpPaHMPOBaHHLIE).

BRITIOAHEHHBIE HCCAEAOBAHMS IIOKA3aAH, YTO KOMIAEKCHOE PaAUOreOXUMHE-
YeCKOe KapTHPOBaHKE C NpUMEHEeHHEM METOAOB ITOAEBOM TEPMOAIOMUHECIICHT-
HOY DAAMOMETDHHM U raMMa-CIIEKTPOMETPUH ITO3BOASIET C BBICOKOM CTeleHbIO
BEPOSATHOCTH BBIIBASITL He(PTEra30HOCHHIE CTPYKTYPHI.

Papnoreoxnmuveckoe more Hap HedTEra3oBEIMU MECTOPOXKACHUSIMHM Xa-
PAKTEpPU3yeTCs] BBICOKOHM CTENEeHBbIO HEOAHOPOAHOCTH. MaKCHMaAbHEIE BapHa-
MU COAEPRAHUH aHAAM3HDPYEMBIX PAAMOIAEMEHTOB M 3HAYEHUH KOMIAEKCHBIX
NOKa3aTeAred B OOABLUIMHCTBE CAydYaeB (DUKCHpPYIOTcs B mpeperax I'BK, THK,
BHK 1 06AacTsIX AOKaAM3aIlMH OCHOBHEIX 3amacoB YB.
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Puc. 13.4. XapaxkTep M3MeHeHHS KOMIAEKCHBIX PAAHOrEOXMMHYECKHX MOKa3aTeAed Mo MPO(QHUAI0
CeBepo-Bacioranckoro razoKOHAEHCAaTHOTO MECTOPOXXKAEHMs1 (reoAormueckuii paspes mo Hlapa6y-

posoin B.H., 1988):
! ~ npopykTuBHEIH naact FOy; 2 — Kopa BEIBETPHBaHUs; 3 — Mare030MCcKuit hyHAaMeHT; B — oTpa-
XKamul ropu3oHT; UTA — HHTEHCHBHOCTH TepMOAIOMHHecHeHUuH; KPIT — KOMIIAeKCHBIH paauo-

reOXMMHYeCKMH N10Ka3aTeAb

AHaAAW3 MOHO3AEMEHTHBIX KapT He IO3BOASIET YeTKO BLIACASITE TDAHHIIEL
30H BAMSIHHS 3areskedl YB. AAsi oGHapy’KeHHsi y4aCTKOB CKOMAeHMH YB ¢ Mak-
CHMaAbHOW BEPOSITHOCTBRIO MX BBIABA€HUsA (>0,7) 1meaecooGpasHO TPHMEHSTh
KOMIAEKCHBIE DAAMOT€OXHMHMYECKHEe IIOKA3aTeAHM, VUYUTHLIBAIOIIHE I[TOBEACHHE
BCEX PAAHOIAEMEHTOB.
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[lpy WHTEpPIpETAlul PpPe3yALTaTOB HEOOXOAMMO YYHTHIBATH Pa3AUYHEIC
0COBGEeHHOCTH AQHAIAMTOB (B YACTHOCTH, YCAOBHS 3a00AOYEHHOCTH U Ap.). Ha-
AWYHME AOKAALHBIX BapvalWi 3HaYeHHUM COAep)KaHMM SA€MEHTOB M MHTEHCHBHO-
CTH TEePMOAIOMHHECLEHIIMH, COBIAAQIOIINX C MPOMUASMUA HCCAEAOBAHHH, IIO-
3BOASIET TOBOPHUTE O TOM, YTO B O0OAee KPYITHOM MaciuTabe papuoreOXuMHYecKoe
[IOAe MMeeT OGOAee CAOKHEIM xapakTep. AokaabHBle AM(pepeHUHanUM 3HAYE-
HMII Pa3AMYHBIX [TOKA3aTeAed, Ha HAll B3TAsiA, BBI3BAHKI HEOAHODOAHOCTAMH
CTpoeHusl 3aAeKM YB M pasAnMyHOM TIPOHHUUEEMOCTBIO 3KPAaHMPYIOWMX IOPOA.
[To-BUAMMOMY, [PY MPOBEACHHH KPYIHOMacIITabHBIX pabor 1:25 000—1:10 000
BO3MOXEH OOAee AOKAABHBIM IpOrHo3, 6oaee TouHoe Belperenne [BK,
FHK, BHK u OpHeHTHpOBOYHOE OIpeAeAeHUEe TAYOUHBI 3aAeTraHusi 3areker
(puc. 13.4).

MarepuaAbl PaAMOTEOXMMUYECKOTO KapTHPOBAHMs IIOKA3BIBAIOT, YTO OAa-
TOIPUSITHBEIE IIPEAIIOCHIAKH AASl TIOAYYEHUsT [TOAOKUTEABHBIX Pe3YALTAaTOB CYIle-
CTBYIOT ¥ B BapHaHTe adpOraMMa-CIIeKTPOMETPHYECKOH CheMKH, KOTOpasi MOrAd
6b1 OBITH IIOCTABACHA Ha CTAaAMM CPeAHe- M MeAKOMAaCIUTAOHBIX ITOMCKOBO-IIPO-
rHO3HLIX paboT.

13.4.4. TEOSAEKTPOXMMUYECKMNE METOADbI

VccAaepOBaHUS, paHee BBIIOAHEHHble B PAa3AMYHBIX PeroHax (3amapHast
Cubupn, esporeickasd 4YacTb Poccuy), IOKasar BO3MOXXHOCTb NPUMeHEHHUsS
FeO3AEKTPOXHMHUIECKIX METOAOB AAsl TIOMCKOB He(bTerazoBHIX MECTOPOXKACHUH.
HedreraszoBrie MECTOPOKAECHMS BBIABASIOTCS IO «HAAOXKEHHBIM» OPeOAaM pac-
CesTHHS XUMUUYECKUX 3AeMEeHTOB-UHAMKATOPOB HedTH, CPOPMHUPOBAHHEIM B pas-
AMYHEIX [TIOYBEHHBIX TOPH30HTaXx. OpPEOABI paccestHusi, KakK IPaBUAO, KOABLEOO-
pasHOi (POPMEI M YBS3BIBAIOTCS C KOHTYPOM INIPOEKLMH HedTSHOH 3areXd Ha
AHeBHYIO noBepxHOcTh. (C.I. Arekcees, C.A. Bewes, H.A. Bopouiuros, K.H1. Cme-
nanos (BUPI-Pygreogusuka, 2000).

MHoroo6pasue MpOLECcCOB, NPOUCXOASIINX IIPU 3BOAIOLMHU 3aA€XHU U 06-
Pa30BAHUM «HAAOKEHHEIX» ODEOAOB DACCEesHUs, [MPUBOAUT K YCAOXKHEHHIO U
HapYIIeHUIO IPUKOHTYPHBEIX KOABLEBBIX aHOMAAWU. [Ipyu 3TOM aHOMAAUM OAHKX
3AEMEeHTOB MOTYT CMeLIaThCsl OTHOCHUTEABHO QHOMAAWN ADYTHX, UMETb Pa3And-
Hble MPOTSKEHHOCTb M WHTEHCUBHOCTh. BelleCTBEHHBI COCTAB U IMPOCTPAHCT-
BEHHOEe TIOAOKEHHE AHOMAAMWM, BRLISIBASIEMBIX Pa3HBIMM T'€O3AEKTPOXUMUYECKU-
MU METOAAMHM HaA OAHOM 3aAe’Kbl0, 4acTO He COBIIGAAIOT APYT C APyTOM, YTO
0BYCAOBAGHO DAa3AMYHBIMA MEXaHM3MaMH MHTpaluu U TpaHcdopManuu ¢opm
HaxXOXACHUS XUMHUUECKUX 3A€MEHTOB BOKDYT 3dA€KMU.

M3y4aACh METAaAAOOPraHMYeCKHe (OpPMbI HAXOXAEHMS 3JAEMEHTOB
(MII®D) u ¢opMbl, cOpOMpPOBAHHBIE HA I'MAPOKCHAAX JKeAe3a {MmeTop TMIM),
OpUMEHSACs MeToA UMM (MeToA YaCTHYHOTO U3BACYEHUS MeTaAAOB). ['pacdhuku
paclpepeAeHHUs KOHIEHTPALMH METaAAOB M MYABTUIAMKATUBHBEIX KO3((puIIHeH-
toB MIT® 1 TMI'M 1o opHOMY K3 npoduUAel IpUBeAeHB! Ha puc. 13.5.

TTpOCTPAaHCTBEHHOE DPa3peAeHHMEe 3AEMEHTOB MPHUBOAMT K (DOPMHPOBAHHUIO
KOHIIEHTPUYECKOH 30HAABHOCTH AHOMAABHOTO TeOXWMHUYECKOro Moas. B Goab-
IIMHCTBE M3y4EeHHBIX MECTOPOKACHHMI KpaeBBie 4acTH HedTAHBIX 3areKell BhI-
AEASIIOTCST TIOBBLIIIEHHLIMU KOHI[EHTPAlUsIMU HUKeAsl ¥ KOGaAbTa MI1® u HuKe-
A YUM. Vka3aHHEIE 3A€MeHTHl (POPMUPYIOT IPHUKOHTYPHYIO KOABLIEBYIO aHO-
MaABHYIO 30Hy. Ha HEKOTOPOM yAaA€HMHM OT Kpast 3areked (PUKCHPYOTCA Mpo-
CTPAHCTBEHHO COBMEI|eHHble aHOMaAm# Mepn M cuHuna MIID, obpasyromue
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Puc. 13.5. Pe3yapTarhl HaGAIOAGHHH TreO3AeKTPOXMMHYECKMMH MeTopaMu Ha [OxHo-Pap0BCKOM
MeCTOPOKACHHH ( Ygumcro-OpeHGyprcxkas Heghrera3oHOCHas o6AacTs).

I'pacuku pacmpeapereHHs] KOHLEHTDALHH MHKDOIAEMEHTOB M MYALTMOAMKATHBHLIX IIOKa3aTeAeii:
a ~ Ni-MTIQ; 6 -~ NixCo-MI1®P; 6 — CuxPb-MII®; 2z — NixCoxMn-TMI'M; ! — HuXHeOepMCKHE H3-

BEeCTHAKH U AOAOMHUTEHI; 2 - Hecb'rm{aﬂ 3aAexXb



BHEIIHIOK aHOMAaAbHYIO 30HY. AHOMaAWMH HHKeAs, KobanbTa M MapraHi@a
TMI'M O0OLIYHO TArOTEIOT K BHeNIHell aHOMAaAbHOM 30He MeAW U CBHHIA
MI1® uAuM (PUKCUDPYIOTCS B TOM U APYTOHM CTPYKTyPHOH NO3MUMH, MeHee
TUNWYHBI TEOIAEKTPOXUMHUYECKHEe aHOMAAWM Hap BHYTPEHHeH YacThio 3ane-
kett, OHH OTMEYaloTCsl AASI MHOTOSIPYCHEIX MECTODOXKAEGHHMM M MECTOPOXK-
AGHHH CO CTPYKTYPHBEIMM OCAOKHEHHUSMH CTPOEHHUsI AHTHKAMHAABHBIX AO-
BYIIIEK. '

CMelleHus1 aHOMaAWM OTHOCUTEABHO KOHTYpAa 3ane’kel HaubOoaee OTYETAH-
BO MPOSIBAEHEI B AOBYIIKAaX, PACIIOAOKEHHBIX Ha CKAOHAX PETHOHAABHEBIX IIOA-
HATUI. [Ipu 5TOM aHOMAAMU 38KOHOMEPHO CMEIIdrTCss B CTOPOHY BOCCTaHMA
OCAAOUYHBIX TOAILL, IEePEKPHIBAIOIIUX 3anreXb. HapsiAy ¢ BBIABA@HHOW TEHAEHIIU-
el 30HAABHOTO PACIIPEACACHHST SAEMEHTOB-UHAMKATOPOB HE(TAHLIX 3aAeKel Ha
HEKOTOPBLIX MECTOPOKAEHHUAX YCTaHABAMBAETCS 3aKOHOMEpHOEe CMellleHUe aHo-
MaABHBIX 30H OTHOCHUTEALHO KOHTypa 3arexkel. Ha TeTepeBCKOM MeCTOPOXKAE-
HUH T€ODAEKTPOXMMHUYECKHEe aHOMAAbHBIE 30HBI CMEIEHbl B HAllpaBA€HUU CBO-
AQ KPYIIHOTO BHICTyna (pyHAAMEHTa, Ha CKAOHE KOTOPOTO AOKaAM30BaHa HedTsi-
Hasl 3aAeXb.

OTMeueHHasi 30HAABHOCTDb paclpeAeAeHMsi (POpM HAXOXAEHUSI SA€MEeHTOB-
MHAMKATOPOB He)TU B HACTOsiliee BpeMs He HMeeT TeOpeTHYeCKOro o60CHOBa-
Hus. [IpeABapUTEABHO MOKHO BBIAGAWTH ABe TDYIIILI (DAKTOPOB, IMPUBOASAIINX K
Pa3ACACHUIO DAEMEHTOB B @HOMAAbHOM I'eOXMMHUYECKOM IIOAE.

K mepBoOif CAeAyeT OTHECTH SHAOTeHHble (PAKTOPHI, CBs3aHHBIE C IIPOIEC-
caMU OKHCACHHMs U AECCHUIAIIMU 3are’Kel YTAeBOAOPOAOB. OTU (PaKTOpPBl MOIYT
[IPUBOAUTE K IIEPEBOAY B IIOABMJKHBIE (POPMBI MMKPO3AEMEHTEl, COAepIKalllUecs
B HeTAX ¥ IPUKOHTYPHHIX BOA@X U UX MUIpPalMy K [IOBEPXHOCTH B IIOTOKE
[IapOB BOABI, YTA€BOPOAHBIX T'a30B, YTAEKHCAOTO ra3a M a30Ta. Pasauyus B KOH-
IeHTpal[UsIX MUKPOJIAEMEHTOB B HedTaX, OMTyMax U MPUKOHTYPHHIX BOAAX MO-
IYT TIPUBOAUTL K (POPMUPOBAHUIO OTMEUEHHOW 30HAABHOCTH AHOMAABLHEIX Teo-
XUMHUYECKUX [TOAEH OTHOCUTEABHO KOHTAKTa 3ane’XH. BeIABA€HHas 30HAALHOCTh
TakKXe MOXXeT ObITh CBSi3aHa C MHUIpalledl XMMHYECKMX DSA€MEHTOB C Pas3Aud-
HBIMH Ta3aMU (YTAEBOAOPOAAMH, a30TOM, YTAEKHMCABIM Ta3oM M T.A.). B AaHHOM
CAyYae METAAABI, OGpasyrmollHhe YCTONYMBBEIE KOMIIAGKCHEIE OpTraHUYeCKHe CO-
eAMHEHUsI (HUKeAb, KOOAAbT), MOTYT MUTPUPOBATh C YTA€BOAOPOAHEIMM ra3aMu
U, TOTAOIAACH OPraHMYECKHUMHU KOMIIAEKCAaMH NOYB, OOpPAa30BEIBATH AHOMAAUHM
MII®. Boaee HMIMPOKHUIN KPYT 3AE€MEHTOB, MUTDUPYIOIIWM C HEOPraHWYeCKUMH
rasaMM M IapaMM BOABI, IIOTAOMIASICH JKEAe30MAapraHleBBEIMM COEAMHEHUIMHU
mouB, 6yaer o6pa3oBelBaTh aHOMaanu TMI'M. CMellleHne aHOMaABHBIX 30H OT-
HOCHTEABHO KOHTYPa 3ane’kU MOXKET IIPOUCXOAMTh 3a CYET OTKAOHEHUs ITOTOKa
TAYOUHHBIX (PAIOMAOB IO HAlPaBA€HMIO PETHOHAABHOTO TOAHATHA OCaAOYHBIX
TOAIIl U BAOAL HAKAOHHBIX 30H IOBHIIIIEHHOMN TPEIIMHOBATOCTH Ha CKAOHAX aH-
TUKAMHAABHBIX AOBYIIIEK.

Ko BTOpO¥ Tpymme OTHOCSTCA IIPOIIECCH], CBA3AHHEIE C BO3ACHCTBHUEM 30-
HaABHOTO (PAIOMAHOIO IOTOKAa Ha MOYBY. IIpH 3TOM CBsI3aHHBIC (POPMBEI HaXOXK-
ACHUsI DAEMEHTOB MOTYT IIEPEXOAWTH B Da3AWYHBIC IOABHKHBIE (DOPMEI C I10-
CACAYIOIIMM UX 3aKpellAeHHeM Ha reOXMMHYeCKUX Oapbepax.

KOMIIAeKCHOe TTpUMEeHEHVEe HEeCKOABKHUX TeOIAeKTPOXUMHYECKUX METOAOB,
OpHMEeHTHPOBAHHBLIX Ha CEACKTHBHOE BHIAGAEHHE ONPEACACHHBIX (POPM HaXOXKAe-
HUS XMMHUYECKHX DAEMEHTOB B COBOKYIIHOCTH C aHAAM30M Ha 0oAee IIMPOKUM
KpPYT AeMEeHTOB-UHAUKATOPOB He(TH, MO3BOAUT YBEAMYUTH HAAC)KHOCTH OLEH-
K{ [EePCIEeKTHBHOCTH H3yYaeMbIX yY4aCTKOB U OOAee TOYHO ONPEACAHUTH MeCTo-
TIOAOYKEHHEe TPeAllOAaTaeMOM 3anesKu.
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13.5. UCTTOAb3OBAHUE ASPOKOCMUYECKMX METOAOB
MCCAEAOBAHUI TPU TPP HA HEDTb U TA3"

A3pOKOCMHYECKHE MEeTOABI TIPUMEHSIOTCS BCIOAY, TA€ CPEACTBaMM KapTo-
rpaduM M300pa’karoTcsd OOBEKTHl M ITIPOLECCH], IPOUCXOASIIHME B IPHUPOAE.
[TpeuMyl1leCTBO a2pOKOCMHUYECKUX METOAOB 3aKAlOYaeTcs B TOM, YTO OAaropaps
€CTEeCTBEHHOHN reHepaAu3alluy KapTHpyeMble TeAa NPEeACTaroT Iepep HabAIoAa-
TeAeM B HX eCTeCTBeHHBIX IpaHuIlax U COOTHOLIeHUAX (puc. 13.6).

A3po- U KOCMHYECKHEe H300pa’keHHs HalIAW IIHPOKOe IPUMEeHeHWe U B
KOMIIAeKCe paboT, CBA3aHHBIX C He@Tera3oBbBIM ITPOM3BOACTBOM Ha BCEX 3Tarax
u crapusax PP — or mporHosa HedTerasoHOCHOCTHM W TIOMCKOB CKOIAEHUM
He(pTH U rasa A0 KOHTPOAS 3a OKpY’Kalolllel CpeAOl B Iporecce pa3paboTKH U
TPAHCIOPTUPOBKH YTAEBOAOPOAOB. TOABKO C MX IIOMOIIBIO MOJKEeT OBITh CO3AaHa
0O6BEeKTHBHasA OCHOBa reoMH(OPMaNHOHHOIO obecledeHHss AIOOOro IpoeKTa B
obaacTi HedTerasoBOro NMpOM3BOACTBA — OT CHUCTEMBI TOCYAAPCTBEHHOTO KOH-
TPOASI AO KOHKPETHOTO MPOEeKTa Ha BCeX CTaAMAX UX (DYHKIMOHMPOBAHUS — OT
MPOEKTUPOBAHHS AO BBISIBA€HHUSI OTAAAECHHBIX ITOCAEACTBHIM.

AspoMeToAbl HavyaAuM HMCIIOAL30BaThbCs B HedTera3oBod reororuun c 40-x,
a KOCMHYeCKHe — C KoHHa 70-X IT. IPOIIAOrO BeKa. Y>Ke mnepBble H300payke-
HHUsI II0Kas3aAu OOABIIOW IOTEHIMAaA HUX [PUMEeHeHHs AAsl HedTerazoBoro
Aenra. PaspaboTke METOAMKH TIPUMEHEeHUsT KOCMHYECKHX H300pa’keHHH IpHU
He(pTera3onoucKoBbIX paboTax B OTEYECTBEHHOM TeOAOTHH IOCBSILIEHBI TPYABI
uccaeposarereit I'M. Amypckoro, 10.b. bapanosa, B.A. byma, B.A. CkapsaTuHa,

Puc. 13.6. Kapra «Kocmuuecknit odpas Poccum u conpepeabHbix Tepputopmii» MIVII «BCETEU»
CO3AaHA € HCMOAB30BAHHEM MHOTOCIEKTPaAbHBIX KOCMHYECKHX cHMMKOB Landsat 7 ETM+

‘Pasper NoAroToBAeH potentom ALB, MuaroceppoBoOH.
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A.M. Tpodumosa, I1.B. GropeHCKOro U APYyrux. MHOTHe HAOLIaAH, KOTOPBIE TIO
A3POKOCMHMYECKHM AAHHBIM IIPEANOAATAAMCH, HE(MTEra3oHOCHBIMH, BIIOCAEACT-
BUM M OKA3aAMCh TAKOBBIMH. bbira CO3AaHa TEXHOAOTHS OLIEHKM HE(MTSHOTO I0-
TeHIJMaAd TEPPUTOPHM IO MaTepHaAaM KOCMHUYECKHX CBEMOK € HCIIOAB30BaHUEM
HMMEOILIHUXCST ANTEPATYPHBIX AQHHBIX [Asporeoaorusi, 1995].

B macrosmjee BpeMs HMeeTCsi HEOOO3PDHUMBIM APXWB M IIOCTOSHHO IIOMOA-
HseTCsl OOLIMPHBIN apCceHaA KOCMHYECKHX HN300pakeHHH M METOAOB X Iipe-
o0pa3oBaHUs M AeIIU(PUPOBAHHUSA, KOTOPEIE, OAAropapsi Pas3BHUTHIO KOMIIBIO-
TEePHBIX TEeXHOAOTHH, AEAAIOTCSI BCe OoAee AOCTYNHBIMM LIMPOKOMY IIOAB30-
BaTEAIO.

Bupbl CbeMOK, IPUMEHSIOLIMXCA McCAepoBaHui npu I'PP Ha HedTh M ras.
[1pu aspo- ¥ KOCMOCBEMKAX DPETUCTPUPYIOTCS PAa3AMYHBIE KOAWYeCTBEHHEIE Xa-
PaKTEPUCTUKU 3AEKTPOMArHUTHOTO HM3AYYEHHMs — COAHEYHOM papHaluH, HAH
HCKYCCTBEHHOTO CHTHAAQ, OTPa)X€HHOTO OT IIOBEPXHOCTH 3€MAH, U COOCTBEHHO-
IO TEMAOBOTO M3AYYEHHs 3€MHOM ITOBEPXHOCTH U arMmocdeprl (puc. 13.7). Taxk
KaK H3AyYEeHHE DPAa3AHMYHOM AAMHEI IIOTAOINAETCA B arMocdepe IO-pa3HOMY,

Puc. 13.7. Cxema mpo-
LIeCCOB M3AYYEHHS, (PHK-
CHPYeMbIX NPH a3pOKOC-
MHUYECKHX MCCAEAOBa-
Husx (mo KpouGepry, ¢
M3MEHEHUSIMM M AOIOGA-
HeHUsAMHu):
! - Tm[OTOK COAHEYHOH
3Hepruy; 2 — paccesHUe
I B arMocdepe; 3 - mno-
TAOIL[eHHe BOASHLIM IHa-
POM, HBIABKO, ABYOKHCBHIO
YTAEPOAE M 030HOM; 4 —
4 OTpaKeHHoe TENAOBOE
H3AY4YeHUe; 5 — AUPPY3-
HOe OTpakeHHUe; 6 — 3ep-
KaABHOE OTpakeHue; 7 —
coOCTBEHHOE  TEHAOBOE
U3AyYeHMe 3eMAn; 8 -
8 HUCKYCCTBEHHBIH  DaAHO-
AOKAIMOHHBIH CHI'HAA
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Tabauma 13.1

YpPOBHH reHepaAH3aAA MaTEPHAAOB AHCTAHIIHOKHBIX CHEMOK'
H HX HCIIOAB30OBaHHE B HeTerasoBoM Aere

YpOBHH rene- rAOGa:M” KOHTHHQ? i PernoHanbHbIR AOKAABHBIN AeTarbHBIR
paru3anuu HBIH TAABHBIN
LleaeBoit 1:5 000 000 |1:5000 000 — | 1:2 500 000 — 1:100 000 — 1:25 000 —
Macurad A MeAbde 1:2 500 000 1:100 000 1:25 000 W KpynHee
Paspemenus Kurometprr | Cothu MeTpoB | AecATKH u nepsbie | [lepBrie  ae- | 10 M 1 MeHee
COTHHU METPOB CSAATKH METPOB
O630pHOCTH Thicaumn Corau  kwuno- | [lepBrie COTHH | ACATKH  KU- | KuroMeTphl,
KHAOMeET- MeTpOB KHAOMETPOB AOMETPOB [epBEIe  Ae-
poB CATKH KHAO-
MeTpOB
O6aactu npu- | Co3paHue KapT COOTBETCTBYIONEro Macuraba
MeHeHUst B | KOHTPOABL COCTOSIHUS OKPY’KaoLel CpeAbl
HedrerazoBoM | [IporHosHele M Hay4dHBIE pa- | [€0AOTO-IOMCKOBBIE M TEOAOTOPAa3-
AeAe 60THI BeAOYHKIe pabOTHI
O6ocHoBaHue nepcnek- | Cozpanue MUMPOBLIX
TUBHBIX IAOIIAAEH IOA, | MoAeAeH peabeda
MOHMCKOBBIe paboTel HA | MHBeHTapU3alUs U KOH-
HedTh U ra3, MPOrHO- TPOAB COCTOAHHSA OOBEK-
3UPOBAHHE U BBIABAE- TOB MH(PaCTPYKTYPHI,
HHe AOBYIUEK HedTH MU | TPAHCHOPTHPOBKH M AO-
ra3a, MoTeHIHaAbHas ObruM He(pTH U rasa
OIleHK& UX HeTeraso-
HOCHOCTH
IMpumepnr NOAA EOS-AM1 Landsat, Radarsat Spot, Eo- | Pecypc AKL,
CheMOYHBIX AQUA 1, Terra, | WorldView-1,
nAaTGopM Radarsat | Quickbird,
Alos, Ter-
raSar-X, Ra-
darsat. Ca-
MOAET, Bep-
TOAET

1ijI/IBQAEBHHajI K}\ﬁCCI/I(t)I/IKaI_IHH COOTBETCTBYEeT COBPEMEHHOMY IIOHUMAHHUIO U OTAMYAETCHA OT
NPHUMEHABIINXCS PaHee, B CBA3U C BO3POCUIMMH Pa3spelleHUssMU KOCMUYECKUX CHEMOK.

CBHeMOYHas annaparypa, NpepHa3HadeHHas AAST U3YUeHUS IPUPOAHBIX PECYPCOB,
B OCHOBHOM CO3AQ€eTCsI AAsi paOOTHI B «OKHAX MPO3PaYyHOCTH aTMOCdephl».

CamMple cyljeCTBEHHBIE XapaKTEPUCTUKHA KOCMHYECKHUX HM300paKeHUH AN
TeOAOTHYECKUX HCCAEAOBAHMNM — 3TO UX yPOBEHb IreHepaausauuu (TaGa. 13.1),
00yCAOBAEHHEIN OO30DHOCTBIO (Pa3pelleHHeM), W 30HAa (30HBI) CIEKTpa (CIek-
TPOB), KOTOPBIe HapsiAy C CE30HOM U BDEMEHEM CheMKH IIPEAOIIPEACASIIOT TeMa-
THYECKYI0 HHOOPMATUBHOCTH M300pa’KeHUU AASL IIOCACAVIONmIeH OOpaGOTKH M
TeOAOTHYECKOTrO AemndpupoBaHust (Taba. 13.2).

IpuBeaenHas Tabaula IPUOAM3UTEABHA, TaK KaK IapaMeTphl H3o6Gpake-
HUU ¥ UX 0OAACTY NPUMEHEHHS 3aBHCST TaK)Ke OT XapaKTePUCTHK allapaTypel,
HOMeITTeHHOM Ha ChEMOYHYIO HAAThOpMy.

MaTrepuansl HHM3KOTO pa3pemieHusl TAOGAABHOTO H KOHTHHEHTAABHOTO
YPOBHEll reHepaAH3alHH ITO3BOASIIOT HCCAEAOBATL KPUTEpUH HedTera3oHOCHO-
CTH, CBsI3aHHBIE C OCAAOYHEIMHU OacceMHaMHM U He(Tera3oHOCHBIMHU MPOBUHIHSI-
MH B LeAOM. VX HCIOAB3YIOT AASL YTOUHEHHS TPaHUI HedTera3OHOCHBIX IIPO-
BUHUMM, He(Tera3oHOCHHIX OCAAOYHBLIX OacCEMHOB, OIPEACACHHUSA IIOAOKEHUS
TPAHCKOHTHHEHTAABHRIX U TPAHCPETMOHAABHBIX AMHEaMEHTOB (Pa3AOMOB), Tep-
PUTOPUH C EAMHBIM reOMOP(MOAOTMYECKUM CTPOEHHEeM, OGYCAOBACHHBIM COOT-
BETCTBYIOIIMM TEKTOHHYECKHM CTPOEHHEM (IIUTHI, aHTEKAU3LI, CHHEKAU3DI, TEK-
TOHUYECKHE CTYNEHH), YI4aCTKOB C PAa3AWYHBIMM THIIAMU HOBEHIIMX TeKTOHHYe-
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MWEHH | eeel suHadumoed 010D
-ov0dol1D9I HWIIWSPH | -OhH1RQRHYR 1ohD PE WK o191hsH
-iaregedeed VeH MLDOHXdod | -HVEWOHR WITHOVIIRL WITH uioonxdedorn avadd yonvod
-0l MOHWOE ¥UHERYad0d[] | -9veleiindio ol eeel goY PH U 99hOll 9§ MWEHI -udi sunoHeHBdIRE UITHIVReLaY/
-0XIM8 XIGHVOEYOIl MOUO[] [ -¥eod MWIIHIVOLHEOH — HIGHIVENOY
MLIOHRPVQO HOHMIOVID XsKd WE | -BLODOH D UEKED € 99
—oinddal oH 9RL ® ‘Wod | -HVEWOHP WIGEOVLOL WIGH | WOMHOHWOLON MVHM ME
_od>MOII WISHDOV WIGHIOVID | -IVaLRTIHdIO Ol egel g0V | -hOU «WNOMHRLagIIdE»
U (MHEML1DAI) HWexdeI | -OXME XIGHVOEVOIl MOUOL] el e ‘egodMou
xiaigdyaden ‘xendoind WE olJoHIvaLHLORd «We
-da1 pH ovouh WoL g ‘Ldey | -AVPWOHE WMEOVIISL WISH | -HHOIMOWD WIMOAVOI»
XMMOSRMIOVOa XigHHegod | -Ivelmxovon on  uLpsH O XIIHHPREKED 'HHVEN UTTH
-HEMVRHIISN) oMHAVERLOO)) | YHHOVKOdOLOSW  MOHO]] -OHROLO( SMHOVIUKIIY - -IVRHOHID]
rded xXuMD 1dex UMHIVeL
-9RHIOVODl XIHHedodHE - XUMIShMIOVOII xrHHeg0d - -HOHHLHOM
-MVRHNIOLUD SHHBVERLIOD = -HEMVRUTIISIID  OUHAVERLIOD) - VITHIVeQOV, |
BRHIVPH BeH
geHgvedoyenodenu j -0€0d BPHW -wodx
(w2 001-€'0) (Waw ¢1-01) . -OH]N | odxHPI] | -OHOWN (WKW #'0-1'0) uites
KeHHOHIRIOVOHYRd KedOVI3 ], - ; ; EXWOLD -nvedoHal
(W 1'1-£'0-%'0) (BeHLHATIDOHUIWOIV) i
IGHOERURHUY Y[ HHHXMVG U UITNHVHY peagolovondedLavL THIEOAL
(HogeueHY UIGHIVRdLMONUD) PIWIL))

avaV wosoeeIoLdoH g SUHOHOWHAII XH H MOWIL) XIMHHOMMHRIIUY 19VHE SI19HEOHIO

7€l emuvge]
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Puc. 13.8. HedrerazoHocHaa npoeuHuua HOxuoro CypaHa:

a — Mea-nareoreHoBble HetreHocHble Gacceinbl HOkHoro CyaaHa: | — pasaombl, 2 — HepTeHOCHbBIE
Baccernnl (I — Myxaap, 2 — Meayt) [Aoarunos, ®apax, 2008]; 6 — chparMeHT KOCMHYECKOTO CHHM-
Ka Mereop-M Hu3Koro paspemenus. OTYETAMBO BHAHBI KOHYPBI CY’KalOIerocsi B BOCTOKY TMIaHT-
CcKoro rpabeHa; g — cxema AelimppupoBaHHs pasAoMOB Ha Mo3auKe M3o0pakeHu# Landsat cpeanero
paspemieHus. BUAHEI OCHOBHEIE YepThl TEKTOHMYECKOre CTPOEHHs MPOBHHIMH; 2 — CXeMa eoAord-
4eCcKoro AemM@pUpoBaHUsA KOCMHYECKHX CHMMKOB HHM3KOrO M CpejpHero paspeinenus (I — Hedre-
HOCHble DacceiHbl (I — Myxaap, 2 — Meayt); 2 — AOKaiHO30HCKHMe MOPOABL; 3 — AMHeaMeHTH (pas-
AOMEI) — TrpaHuiisl rpabeHa; 4 — AMHEaMEeHTh (Pa3AOMEI), ONPEABASIIONLIHE BHYTPEHHIOW CTPYKTYPY
rpabeHa

CKHMX ABH)XKeHUH. PesyabraT AeminpUpoBaHus, Kak IMPaBUAO, HOCUT OL€HOYHBIN
XapakTep, MO3BOASIIOIIMHM IIOHATH POAb M MECTO HMCCAEAYEMOM TEPPUTOPHM B
KOHTEKCTe APYTHX TeKTOHWYeCKHX CTPYKTYp (puc. 13.8).

[lo MaTepraraM CpeAHero paspelleHHs] PerHOHAaABHOTO M AOKaAbHOIO
YPOBHE#H reHepaAM3alMH, Kak IPaBUAO, YCTAHABAMBAIOTCS AETaAW TpaHuUI] oca-
AOYHBEIX DaccedHOB, UX CTPYKTYPHBIM IAaH U OAOKOBOe CTpoeHue. DTH JKe Ma-
TEPUAABl TIO3BOASIIOT AETAaAM3HMPOBATh BHYTPEHHee CTpoeHHe HedTerasoHOCHBIX
NPOBUHIIWN, BBISBASITH 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOTO pPAaCHpEAEACHUs
M3BECTHBLIX 3aAeXKel 110 MAOLIaAW, U pa3pesy, BEIABUTL OCOGEHHOCTH CTPOEHUs
cAaaraloniux OacceiHbl TEKTOHHYECKUX CTPYKTYD BTOPOIO IOPSIAKA — CBOAOB,
BAAOB, aBAAKOT€HOB, BMNaAMH. BO3MOJKHO BHISIBAEHHE HaubOAee TPHIOAHATHIX
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Puc. 13.9. 3anapnas Cuoups. Cpepnee teuenme p. IMyp. TpsAMOAHHERHBIA OTPE30K €ro AOAHHBI
MapKHpYeT pasAoM, K KOTOPOMY NpHYpoYeHa CHCTeMa MeCTOPOXKAeHHi, B TOM 4Yuche — YpeHroi-
ckoe (a). CHpeHeBBIM KPY/KKOM [OKa3aHo IOAOKeHHe Mepecekaillero ero pa3sioMa CeBepo-
3anapHOTo HallpaBAeHHs], K KOTOPoMY npHypoueHo Yerb-XapaMnypckoe Mectopoxkaenue ()

OAOKOB, @ B HX IIpepeAaX — OCHOBHBIX pa3pblBHBIX HapyLIEeHHH, KOHTPOAU-
PVIOIIHUX pasMellleHue Leleidl AOKaAbHBIX CTPYKTYP M OAOKOBYIO hparMeHTaluio
30H HedTeraszoHaKOIIAEHHUs, a TaKKe OLIeHUThH ABHUXKEHUsl HOBeHIIero W coBpe-
MEHHOI0 TeKTOHHYeCKOI'O 3Talla, BAUSIONIero Ha mnepepaclpepeAeHre YTAeBOAO-
pPOAOB B Heapax (puc. 13.9; 13.10).

Ha marepuasrax AMCTAHIIMOHHBIX CHEMOK BBICOKOIO paspelreHHs AOKaAb-
HOro ypoBHS reHepaAr3allii yCTaHABAMBAIOTCS A€TAaAM CKAAAYATBIX M pPa3phIB-
HBIX AUCAOKALIWH, PacHOAOKeHHs AaHAIA(PTHBIX aHOMAAWM, COOTBETCTBYIOLIUX
norpe0eHHBIM AOKAABHBIM CTPYKTYpaM, B TOM YHCAe M IO HedTera3oHOCHBIM
ropu3oHTam. [lo MaTepyaraM CHMMKOB BBICOKOTO pa3pelleHUs] BBIAEASIOTCS He-
OOABILIME AMHEMHBIE 3A€MEeHTHl AaHAIadTa (AMHEaMeHTHI), CTaTUCTHYEeCKHU
aHaAWU3 KOTOPBIX MO3BOASIET MPOTHO3UMPOBATH CTENEHb TEKTOHUYECKOH pa3apoi-
AEHHOCTH TEPPUTOPHH, ODHAPYKHMBATh PasAOMbl, pasaeAsiolue HedTerazoHoc-
Hbl€ 3aAeXH Ha OTAEAbHBIe OAOKHM, BBIABASITE 30HBI «YIIAOTHEHHA-pa3yIl-
AOTHEHHA» U MOAYUATE KOCBEHHBIE CBEA€HHS O HAllPSAXXeHHOM COCTOSAHHH HeAp.

MayyeHne wu3MeHEeHHUH B XapakTepe MHKpopeabeda, pacTUTEeABHOCTH,
OCAAKOB, CTENeHH BOAOHACKHIIEHHOCTH U APYTMX AelIH(PPOBOUHBIX NMPH3HAKOB,
[IO3BOASET A@BaTh OILIEHKY COCTOSIHHS MHOTOAETHEMEepP3AbIX IIOPOA M ONPEACAITh
MecCcTa IT[)(}Cd‘IIIBaHHH q)AmHA()B H T.A.

B HedTerazoBoil reoAOrMd HauboAee YacTO MCIOAB3VIOTCS CIEKTPaAbHBIE
KdHdABEI, {_'I__'Jf)TB{-?TCTBYI-O].LLH{-} BI/IA[/II\‘I()My CH{-}K‘I'py’ H «OKHa leOL%pElLIHUCTI/I» HH-
thpakpacHoro amanasoHa (po 15 mkwMm). Illupokoe pacnpocTpaHeHHe ITOAYUYHAH
TaK)Ke DaAMOAOKAIMOHHBIE CHUCTEMBl, MCIIOAL3YIOIIMe CAaHTUMETPOBLIH Auana-
30H. Kpome TOoro, AAsl TeOAOTHYeCKOro AeMPUPOBAHUSA IIPUMEHSIOT TEIIAOBYIO
U PaAMOAOKALUOHHYIO cheMKU. [Ipu 'PP Ha HedTh M ras yallle MCIIOAL3YIOTCS
111Me BHABI CHEMOK:
vAabTpathuoareToBasd (AIOMHUHeCLeHTHasl) ChbeMKa;

CHEMKa B BUAMMOM M OAMIKHeM MH(pakpacHOM AHMara3oHe;




Puc. 13.10. 3anapnas Cnonpe. CysyHckoe MectoposkaeHne, OTYeTAMBO BHAHA CHCTEMa AMHeaMeH-
TOB, ONPEAEAsiION[as ero GAOKOBOE CTPOEHHEe

HH(PpaKpacHas CbeMKa;

PaAMOAOKALIMOHHAS CheMKa.

Bupbl B MeTOAbI AemU(ppPHpPOBaHHSA 00BeKTOB. YUTOOBI HM3BAEUL M3 M30-
Opa’keHHsI ILeAeBYIO HMH(POPMALUIO, ero HeoOXOAMMO OTAelIHGPHPOBaTh —
pacrno3HaTk B AMHHUAX, NATHAX, aHOMAAMSX CIEKTPAAbHOH SAPKOCTH M (POTOpPH-
CYHKa Te pPaCIOAOKEHHBIe B HEAPAaX OOBEKTEl, KOTOPbIe OHMU OTpa)kawT. Bos-
MOJKHOCTbL '€OAOTHYECKOro AeUIH(MPHUPOBaHus OOYCAOBAMBAETCSI COOTHECEHHEeM
KOCMHYECKOro M300pa’keHuss U 3HAaHUS O TOM, KaK MOJKET BBITASAETH MCKOMBIN
00OBEKT Ha KOCMHYECKHUX CHHMKax. OTO 3HaHWe XpaHUTcsl AUDO B IaMATH
HCCAEAOBATEAs U OIMPAEeTCss Ha TMPEABIAYIIMH ONBIT, AMOO BO BHEIIHUX IO OT-
HOIIIEHHIO K HCCAEAOBAHMIO DaHKax oOpa3oB — Karaaorax, )oToTekax, olHca-
HHUAX H T.A.

A3po- M KOCMHMYECKHMMH MeTOAAMH HaOAIOAQeTCs 3eMHasl MOBepPXHOCTh, M
TOABKO PAAMOAOKALIMOHHAs CheMKa IT03BOASIeT IIPOHMKHYTE Ha IepBble MeTpPhl B
TAYOMHY, AO BepxXHero BOAOHOCHOrO ropusoHTa. MHTeprperanusi rAyOMHHOTO
CTPOEHHUSI AOCTHUTaeTCsl MCKAIOUUTEABHO OAAropaps OTpakeHWIo Ha AHEBHOM ITO-
BEPXHOCTH CTPOEHHsI HEAD B BHAE AaHOMAaAMH OTAEABHBIX KOMIIOHEHTOB AaHA-
madra, UAU KOMIIAEKCOB KOMIIOHEHTOB (peAbed, TMAPOCETh, PACTUTEABLHLIN I10-
KpOB, IIOYBHI U T.A.).
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CKoIllA€HHe YTAEBOAOPOAOB — 3TO TreOXMMH4YECKas aHOMaAusi, KOTopas
[IPOEIUPYETCsl Ha AHEBHYIO IIOBEDXHOCTB, M INPOABAAETCS B AAHAIA(TE U3Me-
HeHWeM PACTUTEALHOro IIOKPOBa, oOepHeHMeM IyMyca B IOYBe, ADYTHMU IIPH-
3HAKaMH, MHAMBUAYAABHLIMU B PA3AMYHEIX (PU3UKO-reorpauIecKUxX 30HAX U
reOAOTHYECKUX pakoHax. Ao6oe MeCTOPOXAeHHe INPUYpPOYEeHO K AOBYLIKeE,
¢popMupoOBaHUEe KOTOPHIX OOYCAOBAEHO, B KOHEWYHOM C4YeTe, CTPYKTYPHEIMHU
cakTOpaMu, TakKKe OTPA’KAIOIIMMUCS Ha AHEBHOW IOBEPXHOCTH. KIMEHHO TeK-
TOHMYECKOe CTPOEHWe TepPUTOPUHU, OCOOEHHO MOAHOBACHHEIE HOBEHIIMMU TeK-
TOHUYECKUMHU ABMKEHUSIMU, HAUAYUYIINM OOpa3OoM BEIIBASIFOTCsI Ha MaTepHaAdx
AMCTAHIMOHHEIX CBheMOK. PasmerneHue 3anexeid HedTH U rasa B Heppax He
CAYYaMHO, @ TOAYHHSIETCS ONPEAEACHHBIM 3aKOHOMEPHOCTHAM, YaCTh KOTOPHIX
foree MAM MeHee YHUBEPCAAbHA, @ YaCTh — XapakTepHa TOABKO AAfL AQHHOTO
ydacTka HeAp. DTH 3aKOHOMEPHOCTH OY€Hb Ba’)KHO PAacHO3HATh, YTOOBI 0OOCHO-
BaHHO BEeCTH MOMCKOBEIE paboThl. KocMUYeCKHe METOABI, OAaropapsi reHepanu-
3alUY U BO3MOKHOCTHM M3y4YaTh TEPPUTOPHUIO HA PA3HLIX HEePapXUYeCKUX YPOB-
HSIX, IIO3BOASIIOT BBISIBUTH 9TH 3aKOHOMEPHOCTH.

Ha cHMMKax MBI HUKOTAA HE YBUAUM MECTOPOXKACHHST YTACBOAOPOAOB, UAM
APYTHX OOBEKTOB He(dTera3oreoAOrH4ecKOro pPalOHUPOBAHMS, & TOABKO HX TO-
UCKOBBLIE IIPU3HAKU M IIOMCKOBLIE KDUTEDUH. Aelin(pPOBOYHBEIE NPU3HAKK OA-
HUX U TeX Xe OOBEeKTOB OOBIYHO OTAMYAIOTCSI ADYT OT Apyra B PasAMYHBIX reo-
AOTHYECKHUX KOHTEKCTaX, AAHAMA(THHIX YCAOBHSX, Ha M300pa’keHUsX, CAEAaH-
HEIX B pa3Hoe BpeMsl TOAA U Ha pa3HBIX CHUMKaX. [1oaToMy HedTerasoreoAoru-
yeckoe AelInpUpOBaHHE TaK TPYAHO (POPMaAM30BATH U €ro yClex BO MHOIOM
3aBUCHT OT KBaAM(UKAIIUN HCIIOAHUTEAS.

TTpuMeHeHHe AMCTAHIIHOHHBIX METOAOB AASi TIOMCKOB U Pa3BeAKHM HedTH H
ras’a MAET B ABYX HallpaBACHHSX.

e [IpOM3BOACTBEHHOE HAIpaBA€HHE 3A3KAIOYAeTCsl B COCTABACHMM ClIle-
[IMaAM3UPOBAHHBIX KAapT, [IPU- KOTOPHIX IPOrHO3 HEe(MTEera3oHOCHOCTH AEAGETCS
Ha OCHOBE H3BECTHHIX (NPHUHATHLIX AAHHOM He(TEreoAOrMYeCKOH IIKOAOH)
KpHUTepUeB He(TerasoHOCHOCTH AAS 33A@HHOTO MaciiTaba M 3aAQHHOU TeppH-
TOPHH.

® HayuHoe HampaBA€HHE 3aKAIOYAeTCS B BBIIBAEHHU HOBBIX HAM IIepe-
OIleHKe pOAM paHee HU3BECTHHIX KPHUTepHeB He(dTerasoHOCHOCTH, OITHMAaAb-
HEIM 06Pa30M OTPaKEHHEIX Ha MaTepHaraX KOCMMYEeCKMX CheMOK. K HUM OTHO-
CSITCSi POAB PA3’AOMOB M 30H IOBBIIIEHHOW TPEIIMHOBATOCTH (AMHEAMEHTOB) U
UX TIePHOAMYECKMX 3aKOHOMEPHBIX CeTeH (PashOMHO-GAOKOBOTO KapKaca Tep-
PUTOpHH), @ TAKKe KOABIEBHIX CTPYKTYP M TEPPUTOPUM HOBEHIIEeH TeKTOHUYe-
CKOM AKTMBHOCTH B 3aKOHOMEDHOCTSIX pasMeIleHHsi MeCTOPOXAeHUH HedTu U
rasa.

MEeTOAMKH TeOAOTMYeCKOro Aemu(pUpPOBAHMS UPe3BEYANHO pasHoO0pas-
HEL M3 MX apceHaAa MCCAEAOBATEAb BHIOMPAeT TOT HAbOp, KOTOPBIH MO3BOASIET
OIITUMAALHO PENIUTH MOCTABACHHBIE IIEpEeA HUM 3aAdvu.

[To cmoco6y paboThl ¢ M300pakKeHUSIMU BBIAEASIEOT BH3YdAbBHOE {(xcrepr-
HOe, aBTOPCKOe) I HHCTPYMEHTaABHOE (KOMIbBIOTEPHOE, ABTOMaTH3HPOBAHHOE)
AemUppUpPOBaHUE,

[lpy BHU3YaAbHOM AeMIU(PUPOBAHMM CHUMKH HAM APyTHE MAaTePHAAEL
npepHa3HauYeHHBIE AAs PAOOTBI, PAacCMaTPUBAIOTCS HemocpeACTBeHHo. [lpn BU-
3yaAbHOM AeliM(PUPOBAHUM NPOLECCH BOCIPHSITHsI U IIepePabOTKU 3PUTEAb-
HOM MH(OPMALUU HeAb3sl PaCCMaTPUBAThb KaK «IIPOCTOe OTpakeHue». PesyAn-
TATOM BOCIPHSTHS M OCMEICACHUSI U306pa’KeHUH ABAAETCs (POPMUPOBaHME MO-
AEAH, KOTOpasl, B CBOIO OYEPEAb, BAUSET HAa BOCIPHUSITHE CHUMKA, KOPPEKTHUPYS
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ero. MoAeAb PerucTpupyercs B TOM UAM MHOM )OpMe (CXeMBl, KapThl, ONHCAHUs]
¥ 1p.), IPOBEPSETCH TIOAEBBIMU MAM WHBIMHU METOAAMH M IIOCAE€ COOTBETCTBYIO-
el KOppPeKIuu O(OPMASIETCSI OKOHYAaTEeABHO B BUAE MAaTepHaroB AelIMPHPO-
BaHMUA.

HHcTpyMeHTaAbHOEe AeU@PUPOBaHUE OCYLIECTBASIETCSI C IIOMOIUBIO IIPH-
6opoB. Celyac, KakK IPaBUAO, 3TU BHABI ACLIU(PUPOBAHUA UCIOAB3YIOTCS CO-
BMECTHO.

Kak BHU3yaAbHOE, TaK U HHCTPYMEHTAABHOE AeHIMGPHUPOBAHHE MOXKET OBITh
KaYeCTBEHHBIM VAU KOAHYEeCTBEHHBIM (H3MEpHTeABHbIMJ). TIpu KauecTBeH-
HOM AelM(PUPOBAHUM Ha CHUMKAaX BHEIAEASIOTCS IIPeAllonaraeMble eOAOTHYe-
CKHe OOBeKThl. [IpM KOAMYEeCTBEHHOM — U3MepsIOTCs HMX pasMepel U Apy-
THe XapaKTePHUCTUKH: CIIeKTpPaAbHasl SIPKOCTb OTAEABHBIX 4YacTel M300pakeHHs
WAU CIEKTPHI €ro m3MeHeHUsl. CIIeKTpaAbHasi sIPKOCTh SIBASETCA YWCAOBLIM BBHI-
pakeHneM (POTOTOHA OTAEABLHOrO (pparMeHTa CHHMKQE, a CIIeKTP — ero (poTopu-
CYHKa.

IMTo cnocoby u3BAeueHUss MHPOPMAUUU U3 MU300Pa’KeHUM DPA3AHYAIOT KOH-
TPACTHO-aHAAOI0BOE VI AaHAIIAQ)THO-HHAHKALHOHHOE ACIIHPPHPOBaHHe. Ilep-
Boe OOYCAOBAEHO TeM, YTO OAMHAKOBBIE OOBEKTBl B CXOAHBIX YCAOBUAX BBITASI-
MT Ha M300pa)keHUsX OAMHAKOBO, @ Pa3AMuHBle — IIO-pasHoMy. To ecTh Ipu
KOHTPACTHO-aHAAOTOBOM AeIM(PPUPOBAHUU MCIOAB3YEeTCSI METOA AHAAOTHM.
Ipu AaHAIIA(GTHO-UHAHKAIIMOHHOM AeMKU(PHUPOBAHUY BBIABASAIOTCA AAHAHMIAQT-
Hble HHAHMKATOPHI, yKAa3blBaloIIMe Ha HaAWuMe Ha HM300pakeHUM HCKOMOIO
oOBeKTa.

ITo TeMaTHYeCKOM IINPOTE BHIAEASIIOTCS OoOIjee AelrH@pPHPOBAHHE, IIpH KO-
TOPOM M3 CHHUMKA M3BAEKAETCA BCS AOCTYIIHAsi TeOAOTHYeCKasi MH(popMalus, u
crieqHaAbHOE (TeMaTHYeCKoej), Ipy KOTOPOM H3BAEKAeTCsI TOABKO Ta €€ 4acTh,
KOTOpasi ONPEAECASIETCSI LEeASMU HMCCAeAOBaHUs (TeXHUYeCKUM 3apaHmueM). Ciopa
OTHOCSIT CTPYKTYPHOE, reoMOp(OAOTUYECKOE, TAyOMHHOe, HedhTera3aoreoAoruye-
CKOe U APyTHE BHABI AeIIN(pHpOBaHUS.

O6bIuHO AemuPPUPOBaHNE IMPOBOAAT IIO 3TAllaM, KOTOPBIE PA3AEASIIOTCS
HA IIPEABAPUTEALHEIN, OCHOBHOM U 3aBEpHIAIONINM, COOTBETCTBEHHO BBIAEASETCS
MpPeABaPHTEABHOE, OCHOBHOE WU 3aBepHIAIoL]ee TeOAOTHYecKoe AelMn@PpHpOBa-
HHE, KOTOpPBEIE B TEXHOAOTHUYECKOH CxeMe OOpabOTKHM KOCMOM300paKeHUuH
«OKaWMASIeTCSI» APYTHMM paboTaMHU — BEIOOPOM H NOATOTOBKOM HM300paKeHHH;
06paboTKa 1 0)OPMAEHHE Pe3yALTATOB.

ITpu paboTe UCCAEAOBATEAD ONMPAETCS Ha AeHIM(PPOBOUYHBIE IIPU3HAKY, T.€.
Te 0COGEHHOCTH M300pa’keHHsi, KOTOpble MO3BOASIIOT CONOCTABUTHL €ro C IIPH-
POAHBIMU OOGBeKTaMH. Aelrn(pOBOYHEIE NIPU3HAKU ACAATCA HA IPAMBIE U KOC-
BEeHHBIe.

ITpsiMble TIPU3HAKW OTHOCSITCSI HEIIOCPEACTBEHHO K BHIAGASIEMOMY T'€OAOTH-
YyeCKOMy OOBEKTY U BEIpa’kKaloT B NOHATHUHHOHN ¢opMe ero obpas. Hanmpumep,
NPSIMBIM A€M POBOYHLIM TPHU3HAKOM IIOMCKOBOM IIAOLIAAM SIBASIETCS CeTh
cericMu4eckux npocdunrer (puc. 13.11), a MeCTOpOXAEHUST — €ro Ha3eMHas HUH-
¢pacrpykrypa (puc. 13.12).

KocBeHHBIMU AeMM(PPOBOYHEIMU NPHU3HAKaMH Ha3BbIBAIOTCS OCOOEHHOCTH
U306paKeHUs] ONPEAEACHHEIX 3AE€MEHTOB AGHAIIA(Ta, PacKphIBAIOIIYEe TeOAOTH-
yeckhe oOBeKThbl, He HaOAIAaEMble HENOCPEACTBEeHHO. KoCBeHHBIA aAemivpo-
BOYHBIM IIpU3HaK pasaoMa — TPACCHUPYIOUIHECS IO OAHOHM INPSMOM AMHHUM AM-
HelHble poToaHOMarum (puc. 13.13; 13.14).

OTHeceHue AeHIU(PPOBOYHBIX MPHU3HAKOB K IIPAMBIM MAM KOCBEHHBLIM 3aBU-
CHUT OT 38Aa4d AelIM(PUPOBAHUS.

61



Puc. 13.11. ®parMeHT AHMIEH3HOHHOTO y4acTKa B paioHe Bepxueit Yonsl. Bocrounas CHOHDB.
BHAHA CeTh NPOCEK AAS CEHCMHYECKHX npoduien

[TepeurcAeHHBIE METOABI AelIM(PUPOBaHUsA (aBTOPCKHE M IKCIEepTHHIE)
B 3HAUYMTEABHOH CTENeHM 3aBHUCAT OT AMYHOCTHBIX KadyecTB AelIM(POBIIMKA W
€ro NpUHAAAEKHOCTH K TOH MAM MHOW HayyHoM 1KoaAe. [Toaromy GoAbliMe Ha-
AEJKABI BO3AAraloTcs Ha KOMHOBIOTEPHOE AClIN(pHUpOBaHue.

Mo remarmyeckoH mMHPOTE U3BACKAEMOM M3 M300pa’keHUsi MHGOPMALUH
BLIAEASIETCS o0ljee AeliH@pHpoBaHHe, TIPU KOTOPOM W3 CHHUMKA H3BAEKaeTcs
BCsI AOCTYIIHAs TeOAOTMYecKasi uHopMalus U crequaAbHoe (TeMaTHYecKoe) —
IIPH KOTOPOM M3BAEKAeTCs TOABKO Ta €€ 4acTb, KOTOpas ONpeAeAdeTCs LeAsIMH
uccaepoBaHuss. Apst Hedprerazoreonoruuyeckux pador OoOBIYHO IPOBOASAT AdAHA-
madTHOe, CTPYKTYpPHOE, HEeOTeKTOHHYecKoe, reoMopdororuueckoe Aemmd-
pUpOBaHue, a Tak’Ke AMHeaMeHTHBIM aHaAu3, pasAM4yHs MeXKAY KOTOPBIMH 3a-
YaCTYIO pPa3MBbITHL

AaspuiadhtHoe AemM@pupoBaHHe paboTax OOBIYHO HAlleA@HO Ha ITOMCK
AQHAMIA(DTHBIX aHOMAaAMH, MPEATOAOKHMTEABHO OOYCAOBACHHBIX NOTrpeOeHHLIMH
Ha raybouHe 3areskaMu HedTH MAM rasa. K HUM MOIyT OTHOCHTBCA YYacTKH C
YITHETEHHOM PACTUTEABHOCTBIO, C OTCYTCTBMEM MAM yMeHbIIeHHeM KOAWYeCTBa
OTBAAOB HODP POIONIMX JKUBOTHBIX (CYCAMKH, TapOaraHsl U Ap.).

[Mpu AeIMPUPOBAHMM CHUMKOB PaBHUHHBIX PaHOHOB C MOHOTOHHBIM OA-
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Puc. 13.12. ®@parment CaMOTAOPCKOro MecTopoxAaeHns. CHcreMa CKBaKMH

HOOOpasHbIM reoMOP(OAOrHYECKHUM CTPOEHUEM, XapaKTepHU3YIOIUXCS pa3sBUTH-
eM eAHHBIX 110 BO3PacTy M reHe3uCy MOBEepPXHOCTeH, MPUXOAUTCS oOpallaThcsl K
MaAOBBIPpa3UTEALHBIM, HMHOIA@ €ABa HaMeudalolIMMCs 3AeMeHTaM AaHAmadTa,
OTHOCSIIIIUMCSI K COBPEMEHHBIM JK30TeHHLIM IpolleccaM M pa3BHUBAaIONIUMCS Ha
done oOIMX reoMOP(POAOTHIECKHUX 3AEMEHTOB.

[lp1 CTPYKTYpHOM A€M(pPHPOBAHUM AMArHOCTHUPYIOTCS TEKTOHHUUYECKHe
CTPYKTYPBI Pa3HBIX PAHrOB BIIAOTH AO AOKAABHBIX CKAGAOK. /\y4llle BCero BHAHBI
Ha KOCMHMYECKHMX CHMMKaX pa3pblBHBIE HAPYyIIEHHWs — 30HBI APOOAeHUs, COpo-
Chl, CABHUTH, Xy’Ke — HAABHI'H. 3HAaYMTEeAbHAas 4acTh HaOAIOA@EMBIX Ha KOCMHYe-
CKMX CHMMKaxX pa3pbIBHBIX HapylIeHWH aKTHUBU3WpOBaHa B HOBelllee BpeMs, U
MO3TOMY OTPAa’kaloTCA B PasAMYHBIX JAeMeHTax AaHAlladTra: peabede, THAPO-
rpacpuueckoit cetu M T.A. ApeBHHE, He AaKTUBH3MPOBAHHLIE PAa3AOMBI, pasje-
ASIOIIHE TIOPOABI PA3AHYHOTO AWTOAOTMYECKOTO COCTaBa WAM pPas3sHOW CTelneHu
AMCAOLIMPOBAHHOCTH, TAKJKe MOTYT YeTKO OTpa’kaTbcsi Ha u3oOpakenuax. Ha
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Puc. 13.13. Ilpumep npsaMOANHeNHBIX aHOMa- Puc. 13.14. IpaMoAnHeiiHasi LeNoYKa o03ep,
AHIl peuHoil ceTH. 3amapHas CuOMph, pekH B CMeHsIoNIasi Mo NPOCTHPAHHI0 TPAMOAHHEH-
BepxoBbsx p. ITyp HyI0 AoAMHY pekn. FOr 3anapuoi Cnoupn

KOCMHUECKHX CHHUMKaX BBIAGASIOTCS TaKKe CKAapdaThie (hopMbl, HHOTAQ B Gop-
Me KOABILEBBLIX CTPYKTYP.

OcobeHHO MH(OPMATUBHBEI KOCMOCHUMKH IIPH M3yYeHHUU HOBEHWIIEro TeK-
ToHMYecKoro srtana. OcHoBHble GoOpMEl peabeda 3eMAM C(popMHpPOBaHBI B MO-
CAeAHUH HEOTeKTOHHYECKHUH (OAMTOLEH-YeTBEPTHUYHBIN) 3TAll SBOAIOIMH [AdHE-
ThHI, TO3TOMY peAbed CAYKUT MHAMKATOPOM HOBEHIIMX U COBPEMEHHBIX TeKTO-
HUYECKUX ABHJKEHHH. /\OKaAbHbIe HOBEHILINE CTPYKTYPHI AelM(PUPYIOTCS MO
KOHIIEHTPUYECKOMY PACIOAOJKEHHUIO PAaCTUTEABHOCTH, OOYCAOBAGHHOMY Xapak-
TepOM VBA@KHEHHs, IMOSIBAEHHMEeM He3aKpelAeHHLIX IeCKOB, pacnpepeAeHHeM
KapCTOBBIX, TEPMOKAPCTOBLIX U CYy(P(O3HMOHHBIX IIPOCAAOK, H3MEHEeHHeM (ayi,
MOIIHOCTeH ¥ (hU3MYECKUX CBOMCTB OTAOKEHHH (IpeXAe BCero, BAAKHOCTH) U
APYTHMH AemU(POBOYHBIMHA ITPU3HAKAMH.

AemmdprUpoBaHUe C IEABI0 TeOMOPMOAOTHYECKUX MCCACAOBaHMI Oasupy-
eTcs Ha M3ydyeHUH GopM peabedd, XOPOIIO AMArHOCTHUPYEMBIX Ha KOCMHYECKHX
cHUMKax. AAsl IOMCKOB HeTH ¥ rasa rAaBHOe 3HaueHHe HMeeT YCTaHOBACHHE H
HCIIOAB30BaHHME CBSI3U OCHOBHBIX reoMOP(OAOTHYECKUX XapaKTepHCTHK, OObIY-
HO OTAMYHO BHAMMBIX Ha CHHUMKAaX, ¢ He(pTerasoHOCHOCTHIO.

OCHOBHBIMH IIEASIMH CTPYKTYPHO-TeOMOP(OAOTHYECKOro aHaAu3a SIBASIOT-
Csi YCTAHOBAGHME TPUYMHHON CBA3M MEXAY TEKTOHHYECKHMMH U IK30reHHBIMHU
pOLleCCaMK; BhIIBAGHHE TEeKTOHHMYeCKHMX Aedopmaiuif, Tak HAH HHave Mpo-
ABUBIIMXCS B peAbede, U 0OHapy’KeHHe CPEAM HMX Pa3BUBAIOLIMXCS (JKUBBIX) U
HepasBMBAIOIIMXCA (MEpPTBBIX) Ha HEOTEKTOHHYECKOM JTale CTPYKTYPHBIX
dopm.

AAsl CTPYKTYPHOM HMHTepHpeTaluyd KOCMHYeCKHX CHUMKOB FAaBHOE BHHMaA-
HUe AOAKHO OBITH YAGAEHO BBIABACHHIO HAlPABAGHHOCTH Pa3BUTHSA IPOLIECCOB.
Dpo3us U aKKYMYASLHS, TPOSBASIOLIMECs B CaMbIX Pa3HOOOPAa3HbIX BapHaHTAaX,
CAYKAT SIPKMMH IIOKA3aTeASIMH XOAA pas3BUTUsl perbeda. AAs CTPYKTYPHOro
aHaAM3a dAEMEHTOB IreoMOP(OAOrHUECKOro CTPOEHMs MAM (POPM NpOSBAEHUS
3K30TeHHBIX MPOIeccoB Hauboaee pallMOHAABHO Pa3AM4YaTbh MHAMKATOPLI ACHY-
AQIMOHHBIX MAM 3PO3HOHHO-ACHYAALIMOHHBLIX IMPOLIECCOB, HHAMKATOPHI aKKyMYy-
ASITUBHBIX IIPOLIECCOB M MHAWKATOPHI TPaHCIOPTHPOBKM MaTepHaAa (IPOMeXXy-
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TOYHas rpynmna). [lepBrie CBUAETEABCTBYIOT 00 YCAOBHAX IPeObOAAAQIOLIEro TeK-
TOHMYECKOTO MOAHSITUSI, BTOPHe — OIyCKaHWs, a TPeThbU YKa3bIBAIOT Ha Iepe-
XOAHBIE YCAOBHS, Ha CMEHY 3HaKa ABHJKEHHUM.

I'pu AemndpHpoOBaHMYN CHUMKOB HaMedaloTCSl U OKOHTYPHBAIOTCA YYaCTKH
C pasAnMYHBIM (POTOH3OOpaKeHHEeM, KOTOpPOe aHAAM3UPYETCs C TOYKU 3pEHMs
OLleHKM HHTEHCHBHOCTH NPOIECCOB AEHYAAIIMM U aKKyMyAsiIMU. B peayabTaTe
BHIAEASIFOTCSL Pa3AMYHO OPHEHTHPOBaHHHEIE OAOKH C pa3HBIMH BEPTHUKAABHBIMH
YKAOHAMH NOBEDXHOCTH (AMHEMHOrO U TMAOCKOCTHOTO CMEIBa). OTHOCHUTEAbHAS
BEeAMYHHA BEPTHKAABHOI'O YKAOHA OIPEAEASIeTCSl 10 MHTEHCHBHOCTH IIPOIECCOB,
NPOABASIIOIINUXCS B OCAAOA€HHOM HAM IIporpeccupyiomeil ¢opme. I'paHULL
OGAOKOB, KaK IPAaBUAO, COBNAAAIOT C AWHEAaMEHTaMH HAM 30HaMH AMHEAaMEHTOB,
KOTOpBI€ UHTePIIPEeTHPYIOTCSI KaK pa3pbIBHBIE HapyUIEHUs.

TeppuTopHH B rpaHHIaXx Pa3BUTHUS KapCTa, TEPMOKAapCTa, cydpdo3uu UAx
HAKONAEHUA NPEeHUMYIIECTBEHHO 3AIOBHAABHBIX O0Opa3oBaHUN HHTEPIPETUPYIOT-
Csl KaK CBOABI MMOAHATUN. OKOHTYpHBAOIIHE UX 30HBI PA3BUTHUs ACAIOBHAABHBIX,
ACAIOBUAABLHO-TIPOAIOBHAABHBIX, COAUMAIOKITMOHHO-TIPOAIOBHAABHBIX 00pa3oBa-
HHH — HWHAMKATOPOB IAOCKOCTHOI'O CMBIBa (IlepeTeKalolue 60A0Ta, TAKBIPHI) U
30HBl AMHEMHON TPAHCIIOPTUPOBKH MaTepHaAda UHTEPIPETHPYIOTCS KaK CKAOHEHI
nopHsaTUH. ConpsKeHHBIe C HUMH 30HBI Pa3BUTHUS AAAIOBHAABHO-O3epPHBIX, CO-
AOHYAKOBHIX 00Opa30BaHMM, BKAIOYAs 30HBI Pa3rpy3KU IIPDOAIOBHAABHEIX IIIAeH-
¢ 0B, COOTBETCTBYIOT 30HaM NPOruO0OB U BIIAAUH.

PasBuBaroinecss perHOHaAbHEIE U AOKaAbHEIE TEKTOHHYECKHE CTPYKTYPhI B
YCAOBHUSIX CAAOOHAKAOHHBIX, IIPEUMYIIECTBEHHO AEHYAAIIMOHHBIX (HampuMep,
IAQTO YCTIOPT) MAM aKKyMYASITUBHBIX, I'YMHUAHBLIX M apuAHBIX (3anapHas Cu-
6ups, CeBepHblll [lpuKacnuil) paBHHH, HE UMeET NMPHUHIHITHAABHLIX Pa3AHMYHM.
Tak, 5A10BHAaAbHO-AEAIOBHAAbHEIE MAAOMOILIHBIE OTAOXKEHHUS MAOCKHUX IIOBEPXHO-
CTell CBOAOB PETrHMOHAABHLIX IOAHSATHH Ha YCTIOPTE SIBASIFOTCS FOMOAOraMH Bep-
XOBBIX TOP(MSAHBIX OOAOT, Pa3BUTHIX Ha NAOCKHX CBOAAX, Hanpumep, Cypryrcko-
ro MOAHATHA. AEAIOBUAAbHBIE (IIAOCKOCTHOH CMEIB) M AEAIOBHAABHO-IIPOAIO-
BHAABHEIE OTAOXEHHsI MOAOTHX CKAOHOB IIOAHATHH YCTIOPTa, Iepexopdliue B
AVMHEHHBIE MAM H3BHAUCTEIE MEAAEHHO IIepeTEeKAallHUe «BAaAMKOBLIE» TAKBLIPHI,
aHAAOTHYHEI [O AMHAMHKE IIPOIecca COAN(MAIOKIIMOHHO-ACAIOBHAABHBIM M CO-
ANDAIOKIIHOHHO-IIPOAIOBHAABHEIM 06pa30BaHUsIM CKAOHA CYpPryTCKOTO M CXOA-
HBEIX C HUM MNOAHATHH. «BaAnMKOBHIE» TaKBIDH M MOYaXHHHBIE OOAOTa, TOXKE
IIOAOCYATEIE, C 3aKOHOMEPHOH (IOAOOHO CTPATOU3OTHIICAM) OPHEHTHPOBKOM
BAAMKOB — 3TO Hamboaee SApPKUM IpHUMep AWHAMHYECKH AaHAAOTHYHBIX (POpM
IIPOSIBA€HUST 3K30T€HHBIX IIPOIECCOB, PAa3AMYAIONUXCS TOABKO YCAOBHUSIMH
KAMMaATa.

AVHeaMeHTHEIH aHAAW3 IIPU He(dTera3oreoAOrHYeCcKoM AemupHpOBaHUU
HMHTepeCeH Ipe’XAe BCEero IOTOMY, YTO AMHEaMEeHTHI B ITOAABASIONIEM OOABIIHH-
CTBe OTPaXkalOT pa3phIBBI PA3AWYHOrO pa3Mepa U XapaKTepa. PaspbeIBHI Xe AAs
Hed)Tera3oBoM reOAOrHH UHTEPECHE! IPeXXAEe BCEro NOTOMY, UTO 3TO:

— 30HBI HaubOAbIIe!l HEOAHODOAHOCTH 3€MHOU KODBl, U MMEHHO K HHUM
NPUYPOYEHEl HauOOABIIIHE IPAAUEHTEl ABU)KEHHH 3eMHOM KOPHI, TENAOBBIX aHO-
MaAMH, U T.A.;

— 30HH HApYIIeHWs] CINOIIHOCTHA TOPDHEIX IIOPOA, B HUX YMEHBIIAIOTCS
BEAWYMHEl AMTOCTATHYECKOTI'O AABAEHHs, YTO obAerdaetr NMPOHUKHOBEHHE B HUX
(aronAOB;

— BAOAB HHX DAa3rpyXalOTCsl HAIPSDKEHUs!, BOSHUKAIOIMe B 3eMHOM KoOpe,
M IO3TOMY II0 HMM HOPOHUCXOAAT pa3HOHAIIPAaBAEHHEIE MepeMellleHUss OAOKOB
TOPHBEIX NOPOA APYT OTHOCHTEABHO ADYTa;
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— IIpH PasroMooGpa3oBaHUM (POPMHUPYIOTCS TPHUPA3AOMHBIE CKAAAKH, KO-
TOpBIE MOTYT CAYKUThH AOBYIIKaMM AASL YTAEBOAODOAOB;

— TPEemMHOBATOCTb, PA3BUTas IIOBCEMECTHO B 3€MHOM KOpE, sIBASIETCS
Ba’KHEMIIMM e€ KOMIIOHEHTOM, OTBETCTBEHHEIM 3a IIPOHHIIAEMOCTb reOoAOTHYe-
CKOH CPEAHL.

AVHeUHBle SA€MeHTH AaHAadTa «IpPenapupyoT» ocAabAeHHBIE 30HBI, KO-
TOPBIMM SIBASIFOTCSI Pa3AOMBl U 30HBI TPEIIMHOBATOCTH OKA3BIBAIOTCA AdHA-
maTHLIM BbIPa’K€HHEM Pa3AOMHO-GAOKOBOM TEKTOHMKH. [JO3TOMY IO Xapakre-
PY Pa3pHIBOB, HaOAIOAQIOLIHMXCSL HA MOBEPXHOCTH 3€MAM (AMHEaMeHTOB), MOJXHO
IIPOrHO3UPOBATh XapaKTePUCTHUKKU Pa3sAOMOB ¥ TPEIIWH B HeApaX.

TTATUAECSATUACTHSISI UCTOPUST TEOAOTHYECKOro ACIIM(PPUPOBAHUSA AMHEAMEH-
TOB Ha KOCMMYECKHX CHMMKAX ITOKa3and, 4TO KaKylo OBl TEPPUTOPHIO MBI HHU
B3SIAM, MBI BCETA@ MOXKEM OTAEIIMGPUPOBOBATL Ha HEM CETh II€PeCceKaromuxcs
AMHEAMEHTOB, OTPa’kaloOU[UX PasAOMBI. OTU Pa3AOMHl pa3OHBAIOT TEPPHUTOPHIO
Ha OTAeAbHEIe OAOKHM. TIpM M3MEHEHHM paspellleHHs H300pakeHus, pasirOMbl
PacmapaloTcsl Ha OTPE3KM MEeHBIEro pasmMepa, AEMOHCTPHPYSl €ro BHYTPEHHIOO
CTPYKTYPY, @ GAOKH Da3AeAsiiOTCSI ADYTMMM Da3sAOMaMy, MEHBIIETro pa3Mepa, U
Tak Aanee A0 GAOKOB, pasmepoM npuMmepHo 300—500 m. Ilpu usyyeHHH H30-
Gpa’keHUs] OAHOM U TOM JKe TePPUTOPUH, C Pa3AMYHBIM pa3pelleHUeM, AeIuud-
PHUPYIOLIAsCS CeThb AMHEAMEHTOB MEHSIeTCsl — AWHMU PAacIapdlOTCs Ha OTAEAb-
Hele (hparMeHTHl. MeHsIeTCsl PaCIIOAOKEHHE MAaKCUMYMOB ITAOTHOCTH, AAMHA OT-
AeIM(PHUPOBAHHEIX AMHHMI M IPEHMMyLIeCTBEHHOE UX HanpaBAeHHe. PaccMor-
peHHe ceTedl AMHEAMEHTOB OOABIIMX TEPPUTOPHH AEMOHCTPUPYET IepHOAWY-
HOCTb B MX OPMEHTHPOBKE U DACCTOSHHUSAX OAHOHAIPABACHHEIX AMHEAMEHTOB.

Takasi IepPUOAMYHOCTD UMeeT CTAaTUCTUYECKUM XapaKTep Y BHIBASIETCS He
BCErAd, HO €CAM YAQETCS YAOBHUTH 3aKOHOMEDHOCTH €€ NPOSIBAEHUsI, TO €€ MOXK-
HO HCIIOAB30BaTh AAS IIPOTHO3HMPOBAHUsI 30H IIOBBIIIEHHOM TPEIMHOBATOCTU
AKe KOTA@ Pa3pbiBHI HEMOCPEACTBEHHO Ha IIOBEPXHOCTH M CEHCMHYECKMMHU
AGHHBIMM He BBISIBAsiEOTCS (pHC. 13.15).

3a4acTyio 3TH OAOKM IIEPEMENAloTCsI APYT OTHOCHTEABHO ADYTa, YTO MOX-
HO HaBGAIOAATHL IO pasHMUIle 3PO3UOHHBIX BPE30OB MO PAa3HbIe CTOPOHHI AMHEad-
MeHTOB (3amapHas CHOHMpL), MO Pa3sHOM 3a03€PEHHOCTH NAOIIAAEH B TyHApe
(IMaA), ¥ pa3sAMYHOM yBA@KHEeHHOCTH TeppuTopuu (Cyaan) (puc. 13.16).

CyIIecTBYIOT pa3HOOOpa3Hble METOAUKH ITPOTHO3a MECTOPOXKACHUH NOAe3-
HBEIX UCKOTIaeMEIX Ha OCHOBe AMHEAaMEHTHOTO aHaAU3a. BOT IpuMep OAHOM U3 HUX!

1) HOCTpOEeHME KapT €CTEeCTBEHHO-PAHXKUPOBAHHLIX GAOKOB;

2) obbepuHeHMe GAOKOB B MakKpO-, Me30 M MeTaGAOKH II0 CXOACTBY TEKTO-
HUYECKUX ABWKEHHUH B HEOTEKTOHHYECKHUM 3TAall, PA3ACASIIOIIHE UX AWHEaMeHTBI
6yAYT TPAHMWYHBIMH 30HAMH, & YIaCTKKA COUYACHEHHUsSI IPAHUYHBLIMH Y3AAMH;

3) OlleHKa BLISIBA€HHBIX Y3AOB II0 KDUTEDPHUSM IEPCIEKTUBHOCTH AAs IIO-
HCKOB U ONMpEACACHHe TEPPUTOPHH, Ha KOTOPYIO 3TH KPUTEPHUH PaCIpPOCTPaHsA-
JOTCA.

KpHTEepHU MEepPCIIEKTUBHOCTH OI@HMBAIOTCS B 6aarax M MPUOPUTET HMMEIOT
Te Y3AH, ROTOPHIe Habpanu OOAbIIEe GAAAOB:

— HaAWMYHMe TPAHUYHOTO y3Aa HAa TPAHMYHEIX 30HaX MEPBOTO MAHM BTOPOTO
TIOPAAKOB;

— YHCAO AMHEaMeHTOB, 1ePECEKAIOIIUX Y3€eA;

— WHTEHCHBHOCTH HOBEHIIINX TEKTOHHMYECKHX ABMKEHMH BHYTPH IDaHHY-
HOTO y3Aa (KpOMe HEIOCPEACTBEHHOTO IPU3HAKA — Pa3AMYHEIX BPE3OB pyceA
BOAOTOKOB, O IOBHIIIEHHOM WHTEHCHBHOCTH HOBEMIIHX TEKTOHWYECKUX ABHKe-
HUI TOBOPST NOBBIIIEHHAsI OOBOAHEHHOCTh U 3a00A0OYEHHOCTH TEPPUTOPHUHU Y3-
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Puc. 13.15. SiImaar — npuMep AHHeaMeHTOB, PacCeKawIIHX MOrpyKawilylocs TepPHTOPHIO NMPH pas-
HBIX yBeAHuYeHHsX. [IpsiMOyroaAbHHKaM# MokasaHbl (pparMeHThl Ha H300paKeHHAX OoAee KPYMHO-
ro macmrabda

AOB, KOHTpacTHbIe (hOpMEI peAbeda, AOMaHble OYepTaHUsl IPAHUL] THIIOB peAbe-
da, o6uane ornoasHel, KapcTa, OOpPyIIeH!s], IPOCeAAHUs U Ap.);

— HaAWYHe KOABILIEBOHM CTPYKTYPHI B y3Ae.

— HaAWude OOIIereOAOrHYeCKHX KpuTepueB HedrTerazoHocHOcTH. OObie-
reOAOTHYEeCKHEe KPUTEPHM ONPEAEASIOTCA M3 AOIOAHMTEABHBLIX AAHHBIX AAS pe-
rMoHa — OOs3aTeAbHBIE — AOCTATOYHAsi MOIIHOCTE OCAAOYHOTO YeXAd, HaAuuHe
HedTeMaTepUHCKUX TNOPOA, HaAWdYHe KOAAEKTOPOB M IMOKPHILIEK, HAaAWYHEe AO-
Byuiek. Ecau AAs pailoHa AOCTYIIHBI OOAee MOAPOOHBIE AAHHBIE O reOAOrHYe-
CKOM paspes3e M CTPOEHHH TEPPHUTOPHH, UMU TAaKXKe CAEAyeT BOCIOAb30BaThCSH.
MHorpa B paloHax C apHUAHBIM KAMMAaTOM, YAQE€TCS NPOTHO3HMPOBAThH IpPsAMBIE
IIpHU3HAKU He(Tera3oHOCHOCTH (M0 M3MEHEHHUIO PACTHUTEABHOTO MOKPOBA), Mpo-
THO3UPOBATH AOBYILIKH, U APyTYe IIPU3HAKH Ha OCHOBE IeOAOTHYeCKOTro Aeludg-
PUPOBaHHUs, YTO HE BXOAUT B AMHEAMEHTHBLIN aHaAM3.

KapTbl AOAJKHEI COCTAaBASITBCS AASI TIAOLIAAM, COM3MEPHUMOM C ODAACTBIO
HedTera3oHaKOMAEHHUs, TT03TOMY AIOOOH AOKAABHBIH y4aCTOK AOAKEH paccMar-
PHMBaTbCA B €ro 0OpaMAeHHH.

Puc. 13.16. HOxueiii Cypaan. HOro-zanapHsifi DAOK OTHOCHTEABHO NMOAHHMAaeTCH, YTO BeIpaKaeTcs
MEHBIIEH YBAQKHEHHOCTBIO H DoABIIEH pacyYAe€HEeHHOCThI0 peAakeda.
I'paHH1LIa NOKa3aHa MYHKTHPHOM AHMHHEH
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3apa4y# a3POKOCMHYECKHX METOAOB Ha pasHbIX 3Tanax u crapusax I'PP ma
HedTs M ras. [IpyMeHeHHe a3POKOCMUYECKHUX METOAOB AASl ITPOM3BOACTBEHHBIX
ueAed PerAaMeHTHPOBAHO B COOTBETCTBYIOIIMX HHCTPYKUHUSX M IOAOKEHHUSIX O
CTAAMMHOCTH F€OAOTOPAa3BeAOYHEIX paboT. AenndprpoBaHre MaTepPHAAOB a3po-
U KOCMHYECKHUX CHEMOK BXOAMT B THUIIOBOM KOMIIAEKC palOT KaK Ha PErMOHAAL-
HOM, TaK M Ha ¥ IOHCKOBO-OLEHOYHOM 3Tamnax (Taba. 13.3). Takxe 3TH paboTHL
MOIYT BXOAWTBH, K&K COCTABHAasA 4YacTb IIPH II€PEUHTEpPIpPETAllHd TIeOAOro-
reoU3UYECKUX MaTEePHAAOB HA DPa3BEAOYHOM 3Talle IOMCKOBO-PA3BEAOYHBIX
pabor.

Ha KocMHYeCKMX CHMMKAX C HArAsAHOM OYEBHAHOCTBIO MOJKHO YBHAETH
€CTeCTBeHHHe I'PDAHMUIBLI He(PTera30HOCHBIX NPOBUHLMH (pHC. 13.17) ¥ OCHOBHBIX
9AE€MEHTOB MX BHYTPEHHero cTpoenus (puc. 13.18).

O6auk TIpMKacnomMCKOro permoHa OOGYCAOBAEH THTAHTCKOM KOMIIA@KCHOI
KOABIIEBOM CTPYKTYDOHM, COCTOsIIEN M3 BAOXKEHHBIX ADYT B Apyra KoAel M pa-
AHAABHBIX AMHEAMEHTOB, HAa KOTOPBIM HAAOKEHBI CKBO3HEIE HAACTPYKTYPHLIE
AuHeaMeHTH (puc. 13.19). B IlpukacnuiicKoM pervoHe NMPaKTHYEeCKH BCE MEeCTO-
POJRAEHHUS YTAEBOAOPOAOB PACIIOAAralOTCsI HA IAAHETAPHBIX cUcTeMaX. 83 % us-
BECTHEIX ITOACOAEBEIX HedTera3onpOsBACHHUHM IIPUYPOUYEHO AMOO K AKTHBHEIM
MEraAMHEeaMEeHTaM M Y3AaM MX MepeCcedYeHUM (IPMHAAAEKAIINX, TAaBHBIM o6pa-
30M, K TPAHCPETrHOHAABHOM CEeTH M DAasjpeAsiiolNX OAOKM C PasAHMYHOM HOBEi-
ey TEeKTOHUYEeCKOM aKTMBHOCTBIO), AMGO K IIECTOMY KOABILy (OT LieHTpa). Me-
CTOPOXXKAEHMA-TUTAaHTEl — AcTpaxaHckoe, OpeHOyprckoe, TeHrM3ckoe — OTHO-
CATCS K HUM JKe.

Kocmuueckuit noprpet IMpukacnusi 1 e€ oOpaMAeHUs Ha CHUMKAX CKAAABI-
BaeTCsi B 3HAYMTEABHOH Mepe M3 COYeTaHus1 3-X PasHOMOPSAAKOBBEIX DAEMEeH-
TOB — CEeTH TPAHCPETrMOHAABHBIX AMHEAMEHTOB, PETrHOHAALHLIX AHHEAaMEHTOB
PaAHAABHO-KOHIIEHTPUYECKON CUCTEME!, (GPOPMHUPYIOIIEH OOAUK FTHTAaHTCKOM KOAB-
LEeBOX CTPYKTYpPEI, BHYTPUPETHOHAABHBIX AMHEAMEHTOB M KOABLIEBLIX CTPYKTYP
Pa3AMYHOTO pa3Mepa, HAOAIOAQIOMIMXCS [0 BCEH MAOWIAAM [IpMKaCIMMCKOM
cHHeKAM3bl. MlHOrAa OHM mepeceKaroTcs, o6pasyloT AMHEMHBIE IEINOYKH, HAU
M30MeTpUYECKHEe CKONACHUsl. TpaHCperMOHAAbHEIE AWHEAMEHTHI [epeceKaroT
IMpuracouii ¥ ero repLUHCKOe obpaMAaeHHe 6e3 KakKuX-AHG0 3aMeTHBEIX H3MeHe-
HuH. [lepekpellUBasCh MeXAY COOOM, OHM Pa3sAEAAIOT TIAOIIAAL Ha OTAEABHEIE
OAOKM, XapaKkTepHU3YIOIIMeCs] Pa3AUYHLIM SPO3HOHHEIM BpPE30M, YTO CAOKUT
MPH3HAKOM PAa3AMYHEIX CKOPOCTEM HOBEMIINX TEKTOHHYECKHX ABMKEHHM 3THUX
OAOKOB.

KoHIleHTpHYeCcKasi NOACHCTEMa NPEACTABACHA AYTOBHIMH AMHEaMEHTaMH,
KOTODEIE KYAMCOOODA3HO 3aXOASAT APYT 3a APyra, o0pasys IpH AQCTATOYHOMR
reHepaAM3auuy 9 KpyroB, KOHIEHTPUYECKU CXOASIIMXCS B ypouulne TeHTeRcOp
(B ROABLEOOpa3HOM H3AyuHHe p. Carel3 Mexxpay noc. JKanrtepek, Mykyp, Careis
U rpssAOM AKToaarati).

KocMudyeckue M300pakeHHsT MO3BOASIOT MO-HOBOMY MOCMOTDPETh Ha pas-
pO3HEHHEIe HeTEHOCHEIE OCAAOUYHBIe OacCeMHBI U OOHAPYXKHUTH €AMHYIO KOH-
TPOAHPYIOLIYIO UX TEKTOHHUYECKYIO CTPYKTYPY.

PacureHenue He(TEra3oHOCHBIX TEPPUTODHM Ha TEKTOHMYECKHEe OAOKH
Pa3HOro paHra, UMEIILUX aBTOHOMHOE pDa3BHUTHe B TedeHMe Pa3HEIX OTPE3KOB
BpeMeHH, OIpPEAeAseT 30HAaAbHOe pasMelljeHHe IPOMBIIIAEHHOMN HedTera3oHoC-
HOCTH B MX IpeAeAaX. ABTOHOMHBIE ABHM)XEHHSI OAOKOB IO Pa3AOMaM BEI3LIBAIOT
H3MEeHEeHHe MOIIHOCTH PAa3AMYHBIX TOPU30HTOB OCAAQYHOTO YexaAad. [IpoAOAbHEIE
M OONEepeYHHIE PA3AOMBEL, KaK IPABHAO, COIPOBOKAAIOTCA IIMPOKUM pa3BHTHEM
BOAM3H HHMX QHTHKAMHAABHEIX CTPYKTYDP, B TOM 4YHCAe M He(dTerasoHOCHHIX
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Puc. 13.17. Boctounas rpanuia IIpeAKaBKa3CKoil Hed)Tera3oHOCHOM NPOBHHIHM:

I — AMHeaMeHTsl (pa3snoMbl); 2 — KOABIEBEIE CTPYKTYPEl (TEKTOHHYECKHE TOAHATHs); 3 — rpaHHyHas
30Ha NepeAroBslX CKAAAOK Ypana (cKaapuaras oOAAcTh) M BHYTPeHHe# 30HEI [IpeAyparsckoro npo-
ruba

[Bauminos, 2004]. ABUKEHHS 110 pasAOMaM YAYYIIAIOT KOAAGKTOPCKHE CBOMCTBa
MOPOA, TIOAOXKHTEABHO BAHMSIIOT Ha PE’KHUM IMOA3E€MHEIX BOA M IIPH 3TOM OGBIYHO
He HapVIIaT TepPMeTHYHOCTh MOKpHIIIEK, TaK KaK AOKAAM3YIOTCS B HaubGoAee
Xpynrux nopopax. Hanpumep, ara Tumano-ITedopckoit HedTerasoHOCHOM Mpo-
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Puc. 13.18. Mo3anka KocMuuecknx n3oOpakeHuil IIpukacnuiickoi cHHeKAN3bl, OTYETANBO BHAHBI
rpaHMIbl CHHEKAH3bl M OCHOBHBIE YepPThl €€ BHYTPEHHEro CTPOeHHs

BUHIMMA YCTaHOBAEHA BBICOKAas CTEeNeHb KOPPeAsil[id MeXKAY pasMelleHHeM
[IYYKOB AMHEAMEHTOB Pa3HBIX HAIPAaBAEHHMH C KapTaMH AOKa3aHHBIX Pa3AOMOB,
MU30THIIC KPOBAM MEPMCKHX OTAOXKEHHH, MOBEPXHOCTH (PyHAAMEHTa, HEeOTEeKTO-
HUYECKHUX ABMJKEHUH M CXEMOHN DPAacIIOAOKEeHUs MeCTOPOXAeHHMHM HedTH U rasa
[Uait IOub dait, 2008]. ComnocraBAeHHE Pa3AOMOB, M300pa’keHHBIX Ha KOCMO-
reororuyeckoi kapre m-ta 1:2500000 [Kocmoreonroruyeckas, 1983] u mecropo-
JKACHMI YIAEBOAOPOAOB B OOABIIMHCTBE CAyYaeB AEMOHCTPHMPYeT MX TePPUTO-
puaabHOe coBnajpeHue (B 50 % cAyvyaeB MECTOPOKAEHHS HAXOASATCS HENOCpeA-
CTBEHHO Ha pasAoMe), MAM COAMKEHHOCTb. 30 % MeCTOPOKAEHHH OTAAAEHBI OT
paszaomMa Ha paccrosgHue 25—50 KM — paccTosiHHe, COM3MepuMoOe C ero Iore-
peunukoM (puc. 13.20) [Murocepaosa, 2004].

DOTOreHUYHOCTL 30H He(Tera3oHaKONAeHUsI 3aBUCHUT OT MHOTIMX (akTo-
POB — Ie@HEeTHYECKOTO THIla, TTOAOKEHUs B paspese, KAUMAaTHUYECKON 30HBI U T.A.
B Taba. 13.4 npuBeAeHsl THIMYHBIE AeIM(POBOYHBIE NPU3HAKKA 30H Hedrera-
30HAKOINAEHHS Pa3AHYHBIX KAACCOB,
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Puc. 13.19. Cxema pemndpuposanus IIpHKaCIHICKON CHHEKAH3bl H eé obpamMAenns. YcAOBHBbIe
o0o3HaYeHHUs:

I — AMHeaMeHTE! TPaHCPerHOHAABHON CeTH, OTPasKalolHe PAsAOMBL; 2 — AHHEAMEeHTHI, PA3ACASIONIHE
TeKTOHHYeCKHe OAOKH; 3 - AMHEaMeHTHl PerHOHaALHOH CeTH: a — PAaAMAABHO-KOHLIEHTPHYECKOH

CHCTeMBI, 0 — MNAGHETAPHOH CHCTeMBI; 4 — MOAHMMAKOUHecs (a) ¥ onyckamomuecs (0) GAOKH: 5 —
AMHEaMEHTHBIE V3ABL, 6 — H3BECTHEIE MECTOPOXKAEHHA HedTH M rasa

[lpn Goree AeTaAbHBIX paGoTax, Ha KOCMHYECKHX M306pakeHHsX HEpPeAKOo
MOXHO BBIAGAMTE (DOTOAHOMAAMHM, COMOCTaBASEMBIE C AOBYIIKAMH YTA€BOAODO-
A08. Kak NpaBHMAO, HAMAYYIIMM OOPAa3OM BBIBASIOTCS CTPYKTYpPHBEIE U pHO-
TeHHBIE AOBYIIKM. Kak mnpaBuAO, NAOIaAb MOP(OaHOMaAWM, (PUKCHUpPYIOUIeH
AOBVIIKY, NpeBBIIAeT, a €€ KOHTYp 0000IIaeT MAOIIaAb CTPYKTYPhI, BHIAGACH-
HOHM IO TAYOOKO 3aAeraroli¥M rOPM30HTaM 4eXAa, TIOCTPOEHHBIM IO CeicMHuye-
CKHM U OYPOBBIM A@HHBIM.

O1ieHKa pe3yAbTaTOB KOCMOCTPYKTYPHBIX MCCAGAOBAHMI, TNPOBEACHHBIX B
NpeAeAdX OCHOBHBIX KOCMOCTPYKTYPHBIX IIPOBHMHIIHHM PoccuM, MokasbsBaeT HX
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Puc. 13.20. ConocTaBAeHHe Pa3’AOMOB KOABIEBBIX CTPYKTYp Tumano-Ilewopckoit Hedrerazonoc-
HOH NMPOBHHI[MH H MECTOPOXKAEHHH YTAEBOAOPOAOB:

1 — mectopoxpenns (a — HedTaEEe, 0 — rasoHed)TAHEIe, 8 — ra3oBsie); 2 — AMHEeaMeHThl, COMOCTaB-
AsleMBble C pa3sAOMaMH
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Tabauma 13.5

OleHKa pe3yAbTaTHBHOCTH KOCMOCTPYKTYPHBIX HCCA€AOBAHHUI MO pe3yAbTaTaM
MONCKOBbIX paGot (mo A.M. TpoduMoBy ¢ cokpamenusiMu) [Tpodumos, 2004 a)

HedrerazonocHast P Obuwas TOATBEPKAQE-
€THOHAABHbIE CTPYKTYPHI MOCTb CelicMOpa3Be-
[IPOBUHIIUSA
AOUYHBIMH paboTaMu
Bocrouno-Cubup- | KamoBckul cBop BalKMTCKOM aHTEKAM3BI 63
cKast Xamnyaraickui Baa CHAIOMCKON CHHEKAH3BI 89
AMHAEHCKasi BIlaAMHa 86
3anapHo-Cubup- I'blp@aHCKHH CBOA 85
cKas CaABIMCKHH CBOA 92
Tumano-ITeuop- XopeHBepcKas BIIAAMHA 65
CcKas
[Npukacnuickas CeBepHBIH 60PTOBOM YCTYTI 80
BocTouHuIl 60PTOBOH YCTYI 47
Boaro-Ypaneckast | By3yAykckas BnapuHa 85
Menaekecckasi BIIaAWHA 55

OTHOCHUTEALHO BEICOKYIO ITIOATBEPKAQEMOCTb ITOCACAYIOIIMMHU CeMCMHUYECKHUMU
paboramu (taba. 13.5).

[Ipy MTOATOTOBKE AOBYUIKHM K IIOMCKOBOMY OypeHHIO Ba>XHO HMETb KOM-
IIAEKC CPABHUTEABHO AEMIEBHIX METOAOB, KOTOpPBIE€ IIOMOIYT OTAMYHUTH IIyC-
TYIO AOBYIUIKY OT 3aAe€XH. AASI 3TOTO TPAAMIIMOHHO IPUMEHANOTCA reOXUMHYe-
CKHe MEeTOABI. AMCTAHIIMOHHBIMU METOAAMU HUX MOJKHO OOHApPY>XUTh IO «TOAY-
OOMY CABUTY» CIIEKTPAABHOM SAPKOCTU pacTeHUH. OH OOYCAOBAEH TeM, 4TO paKe
HeOoAbIINE KOAWYECTBA YTAEBOAOPOAA, MUTPUPVIOUIETO U3 MECTOPOKACHUSA
K I[OBEPXHOCTH 3eMAW M CKAaIAMBAIOUIETOCS B IIOYBE, HEraTHBHO BAUSIOT Ha
KODHEBYIO CHUCTEMY pacTEeHHH, IPUBOAAIINX K HN3MEHEHHIO KOAWUEeCTBAa Kapo-
TUHOMAOB, OIIPEAEAAIONINX H3MEHEeHHe OKPACKU AMCTBEB. IDTO TOHKHUHU -
¢eKT perucTpupyeTcs B CeKTparbHOM auanaszoHe 10—20 [Tpodumos, 2009 6].
HeratuBHOE BAWsIHME HAa KOPHEBYIO CHUCTEMY pAacTeHUM MOMKHO TaKKe oOOHa-
PYXXHUTbL TIO0 OoAee IO3AHEMY PAa3BHUTHIO pacTeHUM BecCHOM U Oonee paHHeEMY
YBSIAQHHIO OCEHBIO, H3PE’XeHHOCTBbIO PACTHUTEABHOIO NOKPOBA U APYTUM IIpHU-
3HaKaM.

Baaropapsi ANCTAHIIMOHHBIM METOAGM Ha CTAaAWM BBISIBACHUS AOBYIIEK Hed-
TH U Ta3a U NOATOTOBKE UX K IIOHCKOBOMY OYypeHMIO, UCIIOAB30BAHUE a’pOKOC-
MHYECKHUX METOAOB ITO3BOASIET ONTHMHU3UPOBATH NPOTAKEHHOCTb U PACIOAOXKe-
HHEe celcMOoNpoduAeH, COKPATUTh CPOKHM paboT, YMeHbIIUTh 3aTPATH U IOBHI-
CUTH AOCTOBEPHOCTDH ITIPOTHO3UPOBAHUS.

[Tpu BLIOOpPE AWUIIEH30HHOTO y4acTKa (pUPMBI C IIOMOIIBIO aHaAW3a KOCMHU-
YEeCKHX CHUMKOB MOTYT AO IIOKYTIKM IIaKeTa AOKyMEHTOB IIDEABADUTEABHO Olle-
HUTH CPAaBHUTEABHYIO IIPUBAECKATEABHOCTL TOH MAHM MHON TEPPUTODHH.

[Tpu pa3BepKH MEeCTOPOXKAEHHUSI Ba’XHO BBISIBUTH HAAWYHE DA3AOMOB HAU
30H TPEUIMHOBATOCTH B 3aAeXU. OCOOEHHO 3TO B&)KHO AAST KAPOOHATHBIX KOA-
AeKTOpOB. TpemnuHOBaTOCTE C BBICOKOM 3(@QEKTUBHOCTBIO OIPEAEASIeTCSA C
IIMOIIBIO AMCTEHIJMOHHBIX METOAOB, UYTO IOATBEPKACHO M AASl TEPPUT€HHBIX
KOAAEKTOPOB (Ha YpeHronckoM, SIMOyprckoM, AOBHHCKOM MECTOPOKACHHUAX) H
A KapboHATHBIX KOoAAeKTOpoB (KyroMbuHckOM U HOpyGueHCKOM MeCTOpOsKAe-
Husix [Mansies, 2009].

[Mpn pa3paboTKe MeCTOPOKACHHUH AUCTAHIIMOHHBIE METOABI IIMPOKO
IPUMEHSIIOTCSI AASI DKOAOTHYECKOTO KOHTPOAST U CA€XeHHA 38 COBpeMeH-
HBIMH TEXHOTE€HHBIMH U IIPHPOAHBIMU ABHJKEHHSMH Ha IIAOIIAAM MeCTOPOXK-
ACHHH.
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IMpu pa3paGoTKe MeCTOPOKACHMHM AUCTAHIIMOHHEIE METOABl NMPUMEHSIOT
AAS MOHWTOPWHTA MPOCAOK HaAA MECTOPDOXXKAEHMAMH. Tak Kak ¥ IPUPOAHBIE, H
TeXHOTEHHBIE CMEIIeHUS 3eMHOM MOBEPXHOCTH B paloOHaX IIPOMEICAOBOH,
TPAaHCIIOPTHOM M KUAOM MH(MPaCTPYKTYPEl NMOTEHIIMAABHO OIA&CHEI, OOBIYHO 3a
HAMU OPTaHU3yeTCsl ChcTeMa HabGalopeHUN. TPAAMIMOHHO OHA OCYILIECTBASIETCS
KOHTPOAEM 3a CMelleHueM CeTH pernepoB. ['eope3ndeckre HaOAIOACHUSI He MO-
I'yT BBINOAHSITECSI B MOHUTODHHIOBOM PeXXHUMe, U IPOMEXYTOK MEeXAY TIOBTOP-
HBIMU HaOAIOAGHMAMH MOXKeT AocTturartb 20 Aer.

[TosTOMy AAsi KOHTPOAS AedopManuii 3eMHOM IOBEPXHOCTH HaYHMHAIOT
OPUMEHSATh CTAHIUM TAODAABHBEIX HABUTAIIMOHHHIX CHYTHHKOBBIX CHCTEM
(THCC) — GPS u 'AOHACC, HHTEerpMpOBaHHBIX B CeTb IIOCTOSHHO AEHCT-
Byrouux crannumii IGS (MexxayHapoaHoH CAyXObl THCC). JTa TeXHOAOTHs MO-
3BOASIET IOAYYaTh BCe TPU KOOpAMHaTEl cTaHuui HCC, pacnoroXKeHHBIX Ha
TePPUTOPUU MECTOPOIKAEHHUS, B PeXKHMME€ PEaAbHOTO BpeMeHH ¢ TOYHOCTBIO HO-
psaka 5 MM. OAHAKO TAQKOM IIOAXOA IIO3BOAAET NOAYYATh 3HAYEHMSI CMEIeHHH
TOABKO B TOYKAaX HabAlopeHHs. [ToCcTpoeHHe XK€ AOCTOBEPHOM HeNpepHIBHOH
KapThl AedOpMaluii 3eMHOM NOBEPXHOCTH HA BCIO IAOINAAb IO STHM AAQHHBIM
HEBO3MOJKEH, IOCKOABKY MEXXAY Y3AOBBIMM TOYKAaMH BBITOAHSETCS HHTepPIO-
AT,

[TpUHIMIIMAABHOE [IPEUMYIECTBO AuddepeHIHarbHON PaAMOAOKAILIMOHHON
uHTepdepoOMeTpUM epep APYTMMH METOAAMW MOHUTOPHMHIA BePTHKAABHBIX H
IAGHOBHIX AepOpMalMil 3aKAIOYAETCs B IIPSIMOM M3MepPeHuH AedopMalluil peAb-
eda, MPOU3OUIEAIIUX 3@ [IEPHOA MEXAY ChbeMKaMH. [ToAyJaeMblii B pe3yAbTaTe
MHTepdepoMeTpUUeCKoi 06paGoTKu QaliA CMellleHHH, TOKa3kIBaeT MHTerPaAb-
HYIO KapTuHy Aedopmannii. OGBIYHO OHA CKAAABIBA€TCS M3 Pa3sAMYHBEIX IIPH-
POAHBIX M TEXHOT€HHBIX COCTABASIOIIUX.

CoOIOCTAaBUTEABHEIN aHAAN3 PE3YABTAaTOB 3THX TPeX He3aBUCHUMBIX METOAOB
HAOAIOAGHMH 3a CMellleHUsIMH 3eMHOIM IOBEPXHOCTH ([IOBTOPHOE HHUBEANPOBA-
une, HabaropaeHuss THCC u kocMmudeckasi AuddepeHIarbHAsT PAAMOAOKAIIMOH-
Has HUHTepdepOMeTpUsi) MO3BOASIOT OCYLIECTBASATHL B3aMMOKOHTDOAB M yTOYHE-
HHe (PUKCUPYEMBIX CMELIeHUH.

[TprMepoM TakOro KOMIIAEKCHOTO MOHMTODMHIA CMeNIeHHU 3eMHOM II0-
BEPXHOCTH KOCMUYECKUMH, IeOAe3UYEeCKMMHA U PAaCYeTHEIMH METOAAMH SBHAOCH
3amoAspHOE Ta30KOHACHCATOHe(MTIHOEe MeCTOPOXAeHHe. AAs aHaau3a cMellle-
HMIT IO IAOILIAAM OBIAG MpPUBAEYEHa HMHTepdepoMeTpHYecKas lapa pajpHOAOKa-
HUOHHBIX CHHUMKOB 3a MioAb 2004 u aBryct 2005 IT., CA@AQHHBIX CO CIIyTHHKA
ENVISAT (EBpomeickoe KOCMHUYeCKoe areHTcTBo). [lo pesyabraTtaM CIenHaAH-
3upoBaHHON AuQ@epeHIIMarbHONH HHTepdepoMeTpU4eCKO 0OpaboTKU  3THX
CHUMKOB ObIAd [IOCTPOEHA KapTa BEPTHKAABHBEIX CMeI[eHHH 3eMHOHN [IOBEPXHO-
CTH B €AMHMIIAX pa3sHoCTH (a3, KOTopas MpuBeAeHa Ha puc. 13.21.

C 3Toif KapTOil COBMEIeHBl paHee MOAyYeHHBIE AQHHEIE IO PAHOHUPOBA-
HHUIO reOKPHOAOTHYECKUX MPOIECCOB, H30AMHUM OCEAAHUM MPOTHO3HOW MYABABI
CABMKEHHS TOPHEIX TOPOA ¥ MHAPACTPYKTYPa 3AMOASPHOTO MECTOPOIKAEHUA.

[IInpoKkre BO3MOKHOCTH IPDHUMEHEHUs a>POKOCMHUYECKUX METOAOB B IIPaK-
THKe He@Tera3olOMCKOBLIX PAabOT CBA3aHO C GOABUION WX Pe3yABTATUBHOCTBIO
IIPH HEe3HAUYWTEABHEIX 3aTPaTaxX TPYAA@ M CPEACTB. DTHU METOABL IIO3BOASIFOT TOY-
Hee HAl|eAMBATh BOAee AOPOTOCTOSAIIHME reoXuMHdeckue, reodusanyeckue u Oy-
poOBEIE pa6OTLI, COKpanlaTb uX 00BeM, YCKOpATh BpeMs NPOBEACHHS TE€OAOTO-
CprKTypHon CBHLEeMKH. APPOKOCMHYECKHEe METOABI IPHMMEHSIFOTCS M KakK caMo-
CTOSITEABHHBIH BUA PaboT, M KaK 00si3aTeAbHAas COCTABAAIONIAs B KOMIIAEKC Hed-
Tera3oreoAOrM4YeCKUX paboT, SIBASIICH OCHOBOM AASl MHTEPIIOASIIAM TOYEUHBIX
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Puc. 13.21. AnddepenunarbHas uHTepdeporpaMma, NMoKasslBaoNlas CMEIeHHe 3eMHON IOBepx-
HOCTH Ha 3anoAsipHoM MecToposkAeHnH 3a 2004-2005 r. (mo Bapanosy, 2008)

HaOAKOAEHHH, CBO(_'O(-)DElL‘)lIL)l.\I <{MI{f_l)()p.\IdI.],Ir‘IOI'IIllJll\l DeMeHTOM» AAA ADYIHX I'eO-
AOTHY X AdHHBIX.

* % ¥

CHHMKH IIO3BOAMAHM MO-HOBOMY YBHAETh 3eMAI0. Tak Ha OAHOM M3 IEPBBIX
ITHBIX O000IIeHHWH Pe3yAbTaTOB AeIIM(PHUPOBAHUS KOCMHYECKUX CHUMKOB —
scmoreonoruueckon kKapre CCCP m-6a 1:250 000 [Kocmoreoaoruss CCCP,
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Prc. 13.22. AuHeaMeHTHasi CeTh M MeCTOPOKAeHHs HedTn n raza CCCP (nmo B.B. ApxaHreAbcKoii) c
COKpaleHHsAMH:
1 — AMHeaMeHTHl H AHWHeaMeHTHHIE 30HBI, 2 — MeCTOPOKAeHHs Hed)TH ¥ rasa

1087] Guira BHIIBAGHA CETh MEPUOAMUECKUX AMHEAMEHTOB, MepeceKaromux Kak
nAaTopMeHHBIe, TaK U CKAAAUYaThle CHCTEMBI M BBIXOASIIIHE 3a4acCTyIO 3a Ipe-
AeABl KOHTHHeHTa. AAs OOABbIIEH 4acTH 3TUX AMHEAMEHTOB W AMHEaMeHTHBIX
30H YCTAaHOBAGHA Pa3AOMHasi NMPUPOAA. BrocAeaCTBHH OBlAa yCTaHOBA€HA MPO-
CTPAHCTBEHHasi MPUYPOYEHHOCTH OOABLUIMHCTBA 3HAOTEHHBIX MECTOPOJKAEHUH,
0COBEHHO KPYIHBIX, C BHIAGACHHBIMM Ha 3TOW KapTe AMHeaAMeHTaMH U y3AaMH
ux nepeceuennit [Kopuyranosa, Kopcakos, 2009]. AuHeaMeHTHBIE 30HBI U Y3ABI
UX mepeceyersi HEPEAKO COMPOBOXKAAIOTCA KOABIEBBIMU CTPYKTYypaMu. Cyura-
eTCs, YTO 3TO YY4aCTKHU aHOMAAbHO BBICOKOM pPaspApOOAEHHOCTH M NPOHMIIAeMO-
CTH 3€MHO# KOPBI (Y3ABI AAMTEABHON TEKTOHHUYECKOH akTUBHOCTH), K KOTODPBIM
NpUypoOYeHbl HaubOAee MHTEHCHBHBIE NPOSIBACHHS I'MAPOTEPMAABHBLIX IpoLec-
coB. B HUX HauOOAee SIPKO BHIPa’KeHBI aHOMAAbHBIE T€OAOTHYECKHUe, reoMopdo-
AOTHUECKHe, reoMopdororudeckre, reousndeckue 1 reoXMMHIeCcKue NnprusHa-
KU (puc. 13.22).

ADpPOKOCMHMUYECKHI METOA — KOCBeHHBIH. OH 00s3aTeAbHO TpeGyeT IOA-
TBEPIKAEHMUsSI He3aBUCHMBIMH, KOHTAKTHBIMH paboTaMu.

13.6. MOAEBbIE TEOOU3NYHECKME METOADbI

3HaAuUTeAbHasi POAb B DPEIIeHWU OCHOBHBIX 3aAa4 TreOAOropa3sBeAOYHOro
Ipoliecca Ha BCEX ero 3TanaxX ¥ CTaAMsSX NMPUHAAAEKHUT METOAAM MOAEBOM Teo-
dbu3anku. Kak M3BECTHO, NMOAEBEIe reO(hH3UYECKHe METOABl COCTaBASIOT KOM-
[IAEKC METOAOB, NPHMEHSEeMBIX C [EeABbIO MIOUCKOB M Pa3BEAKH MECTOPOKACHHUH
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[IOAE3HEIX HCKONAEMBIX, B TOM YHCAE MECTOPOKAEHHH YTA€BOAOPOAOB, IIyTEM
H3YU€HUs] TeOAOTHMYECKHX DAa3pe30B C IOBEPXHOCTH CYWIM (Ha3eMHBIE), MOps
(MOpCKHe) H ¢ BO3AyXa (a3po- H KOCMHYECKHE METOABI).

B 3aBHCHMOCTH OT NPHPOABI MCIIOAB3yeMBIX (DU3HYECKHUX HOACH OHH IOA-
Pa3AEAAIOTCS Ha:

1) marrumnylo passegky, OCHOBaHHYIO Ha MU3yYeHMH PACIIPEACACHHUS eCTe-
CTBEHHOTO Te€OMAarHUTHOTO ITOAS;

2) rpaBumempuuecKylo pa3BegKy, W3yYalOUIyI0 €CTECTBEHHOE TIOAe CHABI
TAKECTH 3eMAU;

3) 2rexmpuuecKyl0 pazBegKy, WCIOAL3YIONUIYI0 HCKYCCTBEHHBIE M eCTeCT-
BEHHbIe 3A€KTPOMArHUTHEIE TOAS;

4) celicMuuecKylo pa3Begky, U3yyalollyi0 IIOAE YOpyrux KoAeOGaHWHM, HuC-
KYCCTBEHHO BO30Yy>XAaeMOe B3PbIBaMH, YAAPAMH, MEXAHUYECKUMH BUODPAITUAME;

5) paguomempuuecKylo pa3pegKy, M3y4aroLlyl0 eCTeCTBeHHOe PaAHMOaKTHB-
HOe H3AyYEHHEe TOPHBIX IIOPOA;

6) reomepmuuecKkyo pa3BegKy, OCHOBAHHYIO Ha M3yY€HHMH TEIIAOBOTO IIOAS
3eMAU U Ap.

[eodusnveckre METOABI Pa3BEAKH — OAHO M3 HauGoAee NPOTrpPeCCUBHBIX U
COBPEMEHHBIX CPEACTB M3yYeHHsI 3€MHBIX HEAD, OCOOEHHO BEAHMKA UX POAL IIpH
[TONCKAX ¥ Pa3BeAKe MeCTOPOXACHHUM HeDTH U rasa.

B nocaepHue ropwl MOAEBEIMH reo(U3MYeCKMMM paGOTaMH MOATOTaBAMBA-
eTcsl K TAYOOKOMY OYPeHMIO OCHOBHO€ KOAMYECTBO CTPYKTYP BO BCEX Hedprera-
30HOCHBIX OOAQCTSAX CTPAHHL

PaccMOTpUM KPaTKO OCHOBHEIE ITOAEBBIE TeO(MU3MUECKUE METOABI HCCACAO-
BaHUH, NPUMEHsIeMbIe TIPH IIOMCKOBO-PA3BEAOYHBIX PaboTax Ha HedThb U ras.

Marnnropasseaka. MeTop OCHOBaH HAa M3yYeHHHM OCOGEHHOCTEH MarHur-
HOrO IIOAs], CBSI3AHHBIX C PA3AMYHBIMH MAarHUTHBIMUM CBOMCTBAMH I'OPHBLIX MOPOA.,
Vi3sMeHeHMe MarHMTHEIX CBOMCTB M Pa3Hble (DOPMBI 3aAETAHUS] MATHUTHBIX ITO-
POA CO3AQIOT PAa3AMYHBIE MAarHUTHEIE AaHOMAAHMH, T.€. OTKAOHEHHS HAIPS>)KeHHO-
CTH T€OMAarHUTHOTO IIOASI B AQHHOM paNOHe OT HOPMAABHEIX €ro 3HAaYeHHUH AAS
AAGHHOM OOAACTH.

Ilpy GAArompUSITHBIX T€OAOTUYECKHMX YCAOBHUAX MO AQHHBIM Mar"HuTopas-
BEAKH MOIYT BBIAGASITECS KPYIHBIE CTPYKTYPHBIE 30HBI U IIPOH3BOAMUTBLCS Tpac-
CHpOBaHWe 30H HApYUIEHUM.

MarHuTopasBeaKa YCIIEIIHO NPUMEHSETCS B OOAACTSIX PasBUTHS COASHOM
TEKTOHUKH AMSI TIOMCKOB COASIHBIX KYIOAOB. MarHHTOpa3BEAKAa MOJKET TaKKe
MPUMEHATECA AAST TIOUCKOB COASIHBIX KYIIOAOB, HMCXOASl M3 AMAMaTHUTHBIX
CBOWCTB COAM.

Ilpu nouckax HedTH W ra3a NPUMEHSETCS B OCHOBHOM aspOMAarHMTHAs
cbeMka. Hanmayuinasi appeKTHBHOCTE MarHUTOPAa3BEAKH OTMeEYaeTCsi IPH KOM-
[IA€KCHOM IIPOBEACHUH MArHUTOPA3BEAKH C APYTUMHU reoU3UYeCKMMU METOAA-
MH. MarHuropasBeaky OGBIYHO 3(DQEKTHBHO HWCIOAB3YIOT B KOMIIAGKCE C rpa-
BUMETPUYECKOH CHEMKOH. BOABIINM IPEHMYIIECTBOM 3TOTO METOAA SIBASETCS
BO3MOXHOCTE MCCAECAOBATH OOIIMPHBEIE TEPPUTOPHUU C 3aTPATOM CPABHHUTEABHO
MAAOTO BpeMeHH, OCOGeHHO NpU IPUMEHEHUH a3POMAariuTOPa3BeAKH.

I'paBupaszseaka. MeToA OCHOBAH Ha M3YYEHHMH eCTECTBEHHOTO ITOAST CHABI
TSDKECTH Ha 3eMHOH IOBEPXHOCTH, YTO IO3BOASET BBISBASTL AHOMAAHMH TPaBHU-
TaMOHHOTO MOAsT, OGYCAOBAEHHOTO H3MEHEHHEeM IAOTHOCTH.

I'paBrpasBeAKa MpUMeHSETCS Ha CTAAUSIX ACTAABHBIX He(hTera30moMCKOBEIX
PabOT AAST TIOMCKOB 30H Pa3sBUTHs PU(OBEIX 06PA30BAHUE U COASTHO-KYIIOABHBIX
CTPYKTYP; BBISIBAGHMsi W TPaCCHPOBAHUs PETrMOHAABHBEIX pPAa3pPHIBHEIX Hapy-
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eHuit. B mocarepHMe ropbl B DsiAe PAMOHOB YCIENIHO INPUMEHSETCS BEICO-
KOTOYHAsi TPaBUPA3BEAKAa, KOTOPAasi HEPEAKO IT03BOASIET BEISIBAATH AOKAALHBIE
CTPYKTYPHI C IIOATOTOBKOM UX K TAYOOKOMY GypeHHIO.

C rpaBUTalMOHHBIMHM AQHOMAaAUSIMH, KaK IIPABHAO, CBSI3BIBAIOTCSI M 30HBI
Pa3BUTHA AOKAABHBIX CTPYKTYP.

BOABIIMHCTBO CTPYKTYPHBIX 30H U OTAEABHBIX AOKAABLHBEIX IIOAHSTHI CKAQA-
4aThIX 00AACTEeH OOBIYHO BBIPAXKAIOTCS MAKCHMYMaMH CHABI TSKECTH, HAllpUMep
B ['po3sneHckod o6aacTd, 3amapHoit TypkMeHuH, [SHAKMHCKOM padoHe
AsepbanpxaHa. OAHAKO YaCThb AOKAABHEIX CTPYKTYP MOJKET BBIAGAATHCS TaKKe
AOKAABHEIMH MUHHMYMaMH.

BeicoKasi 3(p(eKTUBHOCTL MOUCKOBOM TIpaBHPAa3BEAKH OTMevYaeTcss B
COASTHO-KYTIOABHBIX 0OaacTaXx (TIpukacnuiickas BIaauHa, AHEIIpoBCKO-AOHeIKas
BrapuHa U Ap.). COAsiHBIe KYIIOAA BHIAGASIFOTCSI AOKGABHBIMH MUHUMYMaMH CHABL
TSDKeCTH, BEAMYHHA KOTODBIX 3aBHUCHUT OT pPasMepPOB COASIHOTO TEAd, TAYOUHEL
€ero 3aAeraHusi, AWTOAOTHMHM M MOIIHOCTH KaMEHHOH MIAMNBL  (KeIpoKa),
[MOKPHIBAIOUIEH COAb.

YCneuHo UCHOAb3yeTCs TPaBUpPa3BeAKa B KOMIIAGKCE C 3AEKTPOPAa3BeAKOH
IpHU IOHCKaX PUQOBEIX MACCHBOB, KOTOpPhle B OOABIIMHCTBE CAYYaeB OTMe-
YAIOTCSI AOKAABHBIMH MaKCUMyMaMH.

BbICOKOTOYHAsI rpaBHpa3sBeAKa MOJXKET OBITb HCIIOAb30BaHAa TakKXXe M AAA
MPSIMBIX IIOMCKOB CKONIAGHHM HedTH U rasa.

JAeKTpopa3BeAKa. MeToA OCHOBAH HAa M3y4eHHUH eCTeCTBEHHBIX H HUCKYC-
CTBEHHBIX JA€KTPOMATHHUTHBIX IIOAEHM, BO3HUKAIOHIMX B 3eMHOM KOpe IOA BO3-
ACHUCTBHEM MCTOYHHMKOB IIOCTOSTHHOTO W I[IEPEMEHHOTO TOKA. DAEKTPHYECKHE
METOABI Pa3BEAKHM IPHUMEHSIOTCS A DelIeHUsT 3apau CTPYKTYPHOM TE€OAOTHH
[P IOMCKAaX He(@TAHBIX ¥ Ta30BLIX MECTOPOKACHMIH,

OCHOBHOl 06BEM 3AEKTPOPa3BEAOUYHEIX PabOT BLIMOAHSETCS HAa CTAAHHU Ae-
TAABHBIX He(TEera3omoMCKOBEIX paboT. ITpu 3TOM € TOMOLIBIO SAEKTPOPa3BEAKH
B OAAroNpUsITHEIX TEOAOTHYECKHX YCAOBHSIX MOTYT YCIENIHO PpeINaThCs CAe-
AYIOUIVE 33AaYd: F€OAOTHYECKOrO KapTHPOBAHUSI PAHOHOB, MOKPLITEIX HAHOCA-
MH, B TOM YHCA€ MOPCKHUX IAOLIAAeH IIpU AyOMHaX Mops He Goaee 200 M; mo-
HCKOB BAAOMOAOGHBIX TOAHSATHM M OTAEABHBIX AOKAALHBIX CTPYKTYpP, IepCHeK-
THUBHEIX Ha He()Th ¥ ra3 C aMIAMTYAAMH He MeHee 10—15 % OT rAyOuWHEBI 3anera-
HHSl OIIOPHOTO TOPU30HTA; CTPYKTYPHOTO KAPTHUPOBAHUS AAA M3YYEHHUS CTpOe-
HHsl OTAEABHBIX CTPYKTYDHBIX 30H, BBISIBA€HUSI U TPACCHPOBAHMsS 30H Hapylle-
HUH H T.A,

Ilpn AeTarbHBEIX He(pTEra3OMOMCKOBBIX MCCAGAOBAHMAX IPUMEHSIOTCH CAC-
AYIOLIe MEeTOABI 3AEKTPOPA3BEAOYHBIX PAabOT: METOA TeAAYPHUYECKHMX TOKOB
(Metop, TT), METOA BEPTUKAABHOTO 3A€KTPUYECKOrO 30HAMPOBAHHUsA (MeTop B33),
SAEKTPHUYECKOro NMpOogUAMpPOBaHUS. B mocaepHee Bpemsi Bce GOABIIE IIpHMe-
HseTCS  3AEKTPOPA3BEAKA METOAOM IIeTAM, MEeTOAOM ABYCTOPOHHHUX 30H-
AUDOBAHUU U AD.

Meroa TT, OCHOBaHHEIH Ha M3yYEeHHH E€CTECTBEHHBIX 3ACKTPMYEeCKHX IIO-
A€M, MOXKeT YCIeITHO INPUMEHSThCS NMPH HAAWYHUM B UCCACAYEMOM paiioHe AOC-
TaTOYHO MHTEHCHUBHBIX BapHalMii TeAAYPMYECKHUX TOKOB. MeTop TeAAypH-
YECKHUX TOKOB YCIEUIHO WCIIOAB3YEeTCs AAA TeKTOHHYeCKOro padOHMPOBAHHA.
Kpome Tor0, 0OH M03BOASIET IPOU3BOAUTE CTPYKTYPHOE KapTHPOBAHHE M IOHUCKH
AOKAABHBIX CTPYKTYD, KOTOPBEIE Ha KapTaX BBIAEASIOTCS IOBEIIIEHHEIMA 3Haye-
HUSIMH CPEeAHEH HAIPS’KEeHHOCTU IIOAST TEAAYPHUUECKHUX TOKOB.

Hauayummne ycroBHsT AAsi DellleHUsT 3ap34 ACTAABHBIX IOMCKOB MeTOAOM TT
OTMEYArOTCs HPH PEe3KO BHIPAKEHHOM peAbede OIODHOTO TOPU3OHTA M XOpPO-
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i€l BBIACP)KAHHOCTH pa3pe3a. B 3TUX YCAOBHUSIX TpPH IPOBEACHHH KpYII-
HOMACIITAaOHBIX CheMOK MOJXHO OOHApY’)KMBATh AOKAABHBIE TIOAHSITHSI C aM-
IAUTYAGMH He MeHee 10 % OT TAyOMHBI 3aA€T@HUs] OCHOBHOTO ropmsoHTa. Me-
top TT B mOCAEAHHE TOABL B 3HAYHTEABHBIX O0BbEMAX NPUMEHSIeTCSI B PA3AMYHBIX
AGT(POPMEHHBIX M CKAGAYATHIX OOAACTSIX A KApTUPOBaHUs peabeda (pyHAA-
MEHTa, BEIAGACHUS KPYIHBIX CTPYKTYPHEIX JA€MEHTOB M OTAEABHBIX AOKAABHBIX
CTPYKTYP.

MeToapbl 30HAMPOBAHWS W NPO(QUAMPOBAHHS OCHOBAHEI Ha WU3yYeHHH HC-
KYCCTBEHHO CO3AABAEMBIX SAEKTPHYECKUX [OAEH U IPOU3BOAATCS C IIOMOLLBIO
TIOCTOSIHHOTO TOKa.

Meroa B73 paeT BO3MOXKHOCTb M3y4YaTh T€OAOTHUYECKUH paspe3 B pa3And-
HBEIX TOYKAX HMCCAEAYEMON TEPPHUTODHM M ONPEACASTh TAyOHHBI 3aA€TaHWs BbI-
OpaHHOrO OINOPHOTO SAEKTPHYECKOTO TOPU30HTA, YTO AOCTUIAETCs M3MepeHHeM
Ha TIOBEPXHOCTH 3€MAM K&XYIIUXCS YAEABHBIX COIPOTHBACHHH IOPOA IPH IIO-
MOILY YCTAHOBKH IOCAEAOBATEABHO M3MEHSIIOLEHCS AMHKHBL, T.€. DU MOCTeNeH-
HOM YBEAMUEHHH PACCTOSIHHUsSI MEXKAY MUTAIOIAMH SAEKTPOAAMH. DTOT METOA
AGET HAMAYYIIME DE3yAbTAaThl B paiOHAX Pa3BUTHs IOAOTOM CKAGAYATOCTH ITIpU
HAaAMYMHM B paspese OIOPHBIX 3AeKTPUYECKUX TOPU3OHTOB M OTCYTCTBHUH 3Kpa-
HUPYIOIINX TOPU30HTOB. Merop BO3 mokazan BHICOKYIO 3@ (EKTHBHOCTb HPH
CTPYKTYpHOM KapTHPDOBaHWM B Ppa3AMYHBIX paloHax Pycckoi MAAT(OPMH],
Cpeaneit Asum, IlpeakaBkasbsi, Cubupy, npu nouckax pudoB B IIpepyparsb-
CKOM mporube u Ap.

Merop npo@HAHPOBAaHHSA, HAOGOPOT, MPUMeHsieTcsl Tpu GoAee KPYTHIX yT-
AdX TIAACHUS U HAAMYMM 30H HapyuleHuH. C ero moMoIbi0 IMPOU3BOAUTCS HC-
CAGAOBaHME H3MEHEeHHs II0 TAOIIAAM KaXYIINXCS YAEABHBIX COTPOTHBACHWUMN
IIOPOA Ha HEKOTOPOW CpeAHei TAyOuHe. AAsi 9TOTO HCCACAOBAHMS IIPOU3BOAATCS
C MOCTOSIHHOM YCTAQHOBKOH, T.€. IPH IIOCTOSHHOM Pas3HOCe SAeKTPOAOB. B pe-
3yAbTaTe CTPOMTCS KapTa PABHEIX COMPOTHUBAEHHH, KOTOPas MO3BOASET CYAUTB
06 0COBEHHOCTSIX TEOAOTHYECKOTO CTPOEHHsI palioHa Ha OIPEAEACHHOH TAyOUHe,
COOTBETCTBYIOIEN pa3MepaM YCTaHOBKHU.

Ha 3AeKTPONPO(HUASX AU KAaPTaX YACABHBIX COMPOTUBACHUH HaA AHTHKAH-
HAABHBIMH CTPYKTYPaMH HAGAIOAGETCSI YBEAMUEHME KaXKyUIUXCsi CONPOTUBACHUH
B TOM CAy4ae, KOIA@ CTPYKTypPa CAOXKeHa MOPOAAMH BEICOKOIO CONPOTHBAEHWUS.
EcAM CBOAOBEHIE YaCTH CTPYKTYP CAOJKEHBI IIOPOAAMH IIOHMIKEHHOI'O CONPOTHB-
AEHUSI 110 CPAaBHEHMIO C MTOPOAAMHM, CAAralollMMH KPBIABS, TO Ha POMUAIX HAU
KapTaX YAEABHBIX CONMPOTHUBAEHUM GyAeT HaOAIOAATECS OOpaTHas KapTHHA.

CeiicMopasBeaKa., CelicMUYecKasi pa3BeAKa IPEACTaBAseT COOOM COBOKYII-
HOCTb METOAOB HCCAEAOBAHHUS T€OAOTHUYECKOrO CTPOeHMs (CTPYKTYPHI, BelllecT-
BEHHOI'O COCTaBa M AMHAMHMYECKOTO COCTOSIHUsI) 3€MHOM KODHI, OCHOB@HHBEIE Ha
HCIIOAB30BaHMH VIIPYTUX BOAH, BO30Y’KAQEMBEIX HCKYCCTBeHHO. CedcMHYecKas
pa3BeAKa SIBASETCS Ba)KHEHIIUM reopu3u4eCKMM METOAOM TP MOUCKAX M pas-
BEAKEe ITOAe3HEIX HCKOMAEMBIX, HHXEHEePHBIX U3bICKAHUAX, U3Y4YeHUH TAYOUHHO-
ro CTPOEHMsI 3€MAM U MOJKET IIPMMEHSThCsl CAMOCTOSITEABHO HAH B KOMIIAGKCE C
ADYTHMH reO@H3UUECKUMH, TeOAOTHYECKMMH U F€OXUMHYECKMMH METOAAMH HC-
CAGAOBaHMs 3€MHBIX HEAD.

OCHOBHBIE METOABl CEMCMMUYECKOM Pa3BEAKU OIPEACASIIOTCSI BHAOM Pperu-
CTPUPYEMEIX U NPEUMYLIeCTBEHHO UCIIOAB3YEMBIX BOAH:

— METOA OTpa’keHHEIX BoaH (MOB),

— METOA IPEeAOMAEHHEIX (TOAOBHBIX) BOAH (MIIB).

B cBow ouepear MOB u MIIB noappaspeAsioT Ha MOHOBOAHOBBIE METOARL,
OCHOBaHHBIe HA PErMCTPAIMH BOAH OAHOIO THIA (MPOAOABHBIX, IONEpPeYHEIX

82




HWAM OOMEHHEIX), ¥ MHOTOBOAHOBHIE, IIPEAYCMATPUBAIOIIME COBMECTHOE HCITOAB-
30BaHHe BOAH PAa3HHIX THUIIOB.

B mocrepHee Bpems ocHOBHOe 3HaueHHe IIPHOGDEAH METOABI OGIIEH TAY-
GunHOH Touku (MOIT) u peryaupyemo-HanpaBAeHHOro npuema (MPHII), crno-
cob yupaBasieMoro naockoro gponta (YI1®) u Ap.

MeToa OTpa’keHHBIX BOAH OCHOBAH Ha PErucCTpalli¥i BOAH, OTPA’XEHHBIX OT
IIOBEPXHOCTH Pa3AeAd TOPU30HTOB IIOPOA, OOAAAQIOIIUX PA3AWYHBEIMU BOAHOBBI-
MM CONPOTUBAEHUSIMU.

KoppeAsanuoHHBIN MeTopA IpeAoMAeHHEIX BOAH (KMIIB) ocHoBaH Ha peru-
CTpaIMu BOAH, OOpPAa3yIomUXCs NP MaAeHUM YIIPYTOM BOAHH!I Ha TPaHHUIY pas-
A€Ad CpepA IOA KPUTHYECKHM YTAOM.

B ocroBe MPHIT AexxuT yueT (pa30BOTO CABUTa OTPAKEHUM, 3alHCAHHBIX
Ha CelCMOIrpaMMax, OOYCAOBAGHHEIX HEOAMHAKOBHIM HAIPaBACHHEM IIPHXO0AA
OTPa)KeHHBIX BOAH. OTO ITO3BOAsIET DA3AeAUTh Ha CeMcMOorpaMMax HHTepdgepu-
pyooimue KoaeOGaHusi, BO3HUKAIOIMMEe B PallOHaX CAOJKHOM TeKTOHMKH, HAAUYMS
HapyuUIeHuM, HeCOTAACHMM U ApP. B HacToslllee BpeMs B HapacTamI[UX oGbeMax
IIMPOKO IPUMEHSAETCS CEeMCMOPa3BeAka IO CIocoOy obliel TAYyOMHHOM TOYKH
(MOTT), nossoasiolas IIpU COOTBETCTBYIOIIUX CUCTeMax HaGAIOAeHHUN U obpa-
OOTKe pe3yAbTATOB Ha AHAAOTOBBIX U IU(IPOBEIX BBIYUCAMTEALHEIX MallMHAX
ITOAYy4aTh AOCTOBEPHYIO HMH(MOPMAIMIO O CTPOEHHM TIAYOOKO3AAETAIOIIUX U
CAOKHO MOCTPOEHHBIX KOMIAeKCOB. B oTanune or MOB cnoco6 MOIT mo3Bso-
ASIeT OCAAOUTL BAUSIHME KPATHHIX BOAH, Ooaee 5((EKTHBHO aHAAHM3HUPOBATH Xa-
PaKTep BOAHOBOTO NOASI U IIPUPOAY PETUCTPUPYEMBIX BOAH.

Ilo paspemaroiel CIOCOGHOCTH ¥ TAYOMHHOCTH BeAyIlasi POAb CPEAU BCEX
reo(pu3nN4eCcKuX METOAOB IIPHHAAAEKUT cercMopasBeake MOTIT.

B saBucHMOCTH OT ycAOBHI NIpOBeAeHMsT paboT, XapakTepa pelliaeMBIX 3a-
A4, IPUEMOB PErHCTpalyy, 0OpabOTKU U MHTepIpPEeTali BOAHOBOTO IMOASI pPas-
AMYAIOT CEUCMOPA3BEAKY: CYXONyTHYIO M MODPCKYIO, HA3eMHYIO M CKBa)XMHHYIO,
IPOGUABHYIO M TAOUIAAHYIO, ABYMEDHYIO M TPEXMEpHYVIO (0OBLEeMHYIO), MHOTO-
KOMIIOHEHTHYIO U IIOASIPH3al[HOHHYIO.

CelicMopa3BepKa SIBAETCS COCTABHOM YacCThIO KOMILAEKCA TEOAOTOpasBe-
AOYHBIX paGoT. [lo mereBOMY Ha3HAUYEHMIO PA3AMYAIOT CEHCMOPA3BEAKY HedTe-
ra3oBYIO, PYAHYIO, YTOABHYIO U MHIK€HEPHO-T€OAOTHYECKYIO.

ITo creneHM AETAABHOCTH MCCAEAOBAHUM U UX HA3HAYCHUIO BHIAGASIIOT CAe-
Aylolllvie 3Tamnsl padoT:

1. PernonaawbHBIe celicMUYecKre PaOOTHI, IpeAHA3HAYEeHHEBIE AAS OOILIEro
M3YUYEHHsI TE€OAOTMYECKOTO CTPOEHUsI OOIIUDHBIX TEPPUTOPHM, OOIEN OIeHKH
[I€PCIIeKTHB HeTETa30HOCHOCTH, BRISBACHUS U PETMOHAABHOTO MPOCAEKUBAHMUA
Hed)Tera3onepCrneKTUBHBIX KOMIIAEKCOB IIOPOA, BHIAGACHHH PaMOHOB, NIPEACTAB-
MIICIIUX UHTEPEC AAS IOCTAHOBKM NOUCKOBBIX paboT.

2. TlouckoBble celicMUYecKHe pabOThHI, IPOBOAUMBIE AASI BBISBAEHMS U AO-
KanAu3alMi OOBEKTOB, TEPCIEKTUBHEIX Ha HE(TH U Tas, C IeABIO UX IOATOTOBKHU
TIOA TIIOMCKOBOE OypeHHe.

3. AeTarbHEBEIe ceficMMYecKHe DPaOOTHI, IPOBOAUMEIE AASl U3YUeHUsS (DOPME,
CTPOEHUA U CTPYKTYPHO-(POPMALIMOHHBIX XapaKTePUCTUK BBISBACHHBIX OOLEK-
TOB C ILIEABIO IIOATOTOBKH M II€PEAdYM MX IOA pa3BepOuyHOe OYpeHHe MAU AAS
AOPa3BeAKM OGBEKTOB B IIPOlLIeCCe DPa3BEAOYHOTO U IKCIAYATAI[MOHHOTO Oy-
peHus.

OcHOBHBIE 3aAa4YM MOHCKOBBIX CeHiCMHYECKHX PaGoT CAEAYIOIIME: NOUCKU
30H PasBUTHS PETHOHAABHEIX TOAHATHM M OTAEABHBIX AOKAABHBIX CTPYKTYP,
MEePCIIEKTUBHEIX Ha He®Th U ra3; oOHapy>XeHHe BO3MOKHLIX AM3LIOHKTUBHBIX
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HapYIIeHW, HECOTAGCHH MEXAY DPasAUYHBHIMUM TOPU3OHTAMH W B HEKOTOPBIX
CAyYasX pPe3KHUX AUTOAOTHYECKHMX W3MEHEHHMH OTA@ABHBIX TOALL ¥ KOMIACKCOB M
IPAHHUITEL X BHIKAMHMBaHUSA. [10MCKOBBIE CEHCMHYECKHE paboTHL TPOM3BOASTCS
[0 pa3pe’kKeHHOil CeTKe MpOQUAEH HUAM CHCTeMe 30HAMPOBAHUH OOBIYHO C HC-
MOAB30BAHHEM METOAA OTPAaKEHHBIX BOAH.

OCHOBHasi IeAb A€TAABHBIX CECMHYECKHX MCCAEAOBAHHH — AETAAU3AIUA
CTPOEHHS OTAEABHBIX AOKAABHBIX CTPYKTYP AAS TMOAIOTOBKHM MX K MOMCKOBOMY
Gypenuio. AeTaABHBIMH CEHCMUYECKHMM HCCAEAOBAHMSMU MOTYT peIlaTheH
TaK)Ke BOINPOCHI COOTHOILIEHHUS CTPYKTYPHBIX NMAGHOB IO OTACABHBIM TOPHM3OH-
TaM, BEIACHEHHE 3aKOHOMEDHOCTEH CMeIeHHs CBOAOBHIX 4acTel MIOAHATUH M
M3MEHEHHS MOIUIHOCTEH B IIPEAEAaX PA3AMYHBIX 4YacTe#l CTPYKTYphL. OTH AQH-
HBIe BO MHOT'OM I[IOMOT@lOT YCT@HOBHUTBH XapaKTep CTPYKTYpbl, YCAOBHA €€ ¢op-
MHPOBaHHMA U CTeleHH NePCIHEeKTUBHOCTU B HE(PTETa30HOCHOM OTHOMIEHHUH, Ae-
TarbHBIE CelicMuuecKde paGoThl MPOBOAATCS Ha OCHOBAHHWK PE3yABTATOB IIOHC-
KOBBIX PaboT IO CTyILIeHHON CHUCTEMe npoduaeit, kKak npasuro, MOI'T.

B OTAGABHBIX PaliOHaX CO CAOKHBIMU CEHCMOTEOAOTMYEeCKMMH yCAOBMAMH
Goree HaAeKHBIE Pe3YABLTATHl AAeT IPUMeHeHHe CeHCMOPa3sBEeAKH METOAOM pe-
I'yAMpPYeMO-HaIPaBACHHOTO ITpHeMa (PHIT).

CelicMUYeCKHEe NCCACAOBAHUS YCIEUIHO MPUMEHSIIOTCS AAST U3y4eHNA akBa-
TOpMit MHOTMX MopeH. B akBaTOpuu Osxnoro Kacnus ceicMopa3BeAKoM OBIAO
BBISIBAGHO OGOABIIOE KOAWYECTBO AOKAABHBIX CTPYKTYp. OAHEKO H3yueHHe
CTPOEHHs X CBOAOBBIX YacTel 3aTPYAHSETCS HIMPOKUM PasBUTHEM TEKTOHHYE-
CKMX HapylleHud, 6Aaropapsi 4eMy OHM BHIAGASIOTCS KaK «CAeNble 30HBDY, T.€.
30HBI OTCYTCTBUSI OTPa’KeHUIM.

CeiicMuuecKre paboThi BBIIOAHSIOTCSA B OCHOBHOM METOAOM OTPa’KeHHBIX
BOAH IO crioco0y obieit TAy6unHOM Touku (MOI'T).

MeToAMKa TTOAEBEIX paboT AOAKHA OTBed4aTh TPEOOBAaHMAM WHCTPYKLKH IO
ceficMOpa3Bepke U PEKOMEHAAIUSAM II0 METOAMKE IOAYYeHUs celfCMUYECKOH
3allMCH MOBBIIIEHHOM pa3pelialleil CIoCOGHOCTH, ¢ yYeTOM OMBITa MPEABIAY-
IMX paboT Ha MPHUAETAoLINX TePPUTOPHUAX.

Bulifop cHCTeMBI HaGAIOAEHMIl OIPEASAsieTCs TEOAOTHMYECKOM 3apauerl M
CBSI3aHHBIMM C HeH TPeOGOBaHUSAMHU K CEHCMMYECKMM paboTaM (Mo TAyOMHHOCTH
HCCAGAOBAHUH, Pa3pelTeHHOCTH 3allUCH, YPOBHIO OTHOIIEHMH CHUTHaA/TIOMEeXa
U Ap.), OPOTUAPOTpadUIECKUMHU U CEHCMOreOAOTHYSCKUMK YCAOBUAMHY, & TaKKe
SKOHOMHYECKUMH PAaKTOPAMH.

ITpu HEeIPePHIBHOM IPO(PHUAHDOBAHNHI MOB nyHKTEI B3PBIBa PAacIlOAAratoT-
csl 4epe3 MOCTOSTHHBIE PAcCTOSIHWs (B3PBIBHBIE HMHTepBaAbl). B3pLIBHON HHTEp-
BaA BBIOHPpAETCsi TAaKUM, YTOOBI 06eCleYrBarOCh NIPH BLIGpPAHHOM CHCTeMe Ha-
GAIOAEHHUIT IIPOCAEKUBAHHIE BCEX BOAH, IIOAAEKAIUX U3YIEHHIO.

MHoOrokpaTHoe HelpephiBHOe MPOMUANDOBAHNE MOB (MOIT) saBasieTcs
3¢ GHEKTUBHEIM CPEACTBOM YBEAHYEHHS TAyOMHHOCTH, AETAABHOCTH W HAACKHO-
CTH CelicMMYECKOil pa3BeAkr. CHUCTeMbl HAOAIOACHUH MOTT o6byHO OTpPadaThi-
BAIOTCSI IIPHM OAHOBpeMeHHOM IepeMelnenus [1B u MIPUEMHOMN PacCTaHOBKM 11O
IPO(HUAIO B OAHY M Ty JK€ CTODPOHY.

PacroroxeHre CeTH HaAaOAAEHHUN OIPEACAsIeTCs 3aAd4aMu paboT, TAyOuH-
HBIMH U IOBEPXHOCTHBIMU CeMCMOTEOAOTHYECKUMH yCAOBUAMMU,

CeTu HAOGAIOAGHHMI AOAKHBI OBITE YBs3@HBI CO CKBaXXHMHAMH, Dpacllo-
AOKEHHBIMM Ha TIAOIIGAM MCCAEAOBaHHM (MAM BOAM3M Hee). B ceTp npoduren
MOTYT BKAIOUATECS CIIEIIMAAbHBIE IPOMHUAH, TPOXOASAIINE Yepe3 CKBKMHY.

BEIGOp ONTHUMAABHOM IAOTHOCTH CETH CEeHCMHYECKHX npocgurent IpH BHI-
SIBAGHHM M TMOATOTOBKe INEPCIIEKTUBHOTO OODBEKTa IMPEAAATaeTCss OCYIECTBAATD
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COTAQCHO METOAMKe, pa3pabtoranHoy B LII'D. AAs mpaKTUYeCKOro pelieHus 3a-
Aaui BHIOOpA ONTHMAABHOM IAOTHOCTH CeTH Ipoduael NpeproxeH psip GoOpMyA
U NIOCTPOEHa COBOKYMHOCTHL HOMOTPaMM. METOAMKA NO3BOASIET AAST KOHKDPETHO-
ro 33AAHHOTO DANiOHa OAHOBPEMEHHO BEIOMPATE CAEAYIOUIME TPH I1apaMeTpa:
IINAOTHOCTHb CETH CEMCMHUYECKHUX NPOQUAEN NPU BHIIBACHUU OOBEKTOB — Py,
TIAOTHOCTDb IIDH MOATOTOBKE UX K IIOMCKOBO-Pa3BeAOYHOMY OypeHHI0 — pn (pe-
3YABTUPYIOWIasd NAOTHOCTE P = Py + Py}, MNPOIEHT g oObeMa IOTOHHBIX KHAO-
MEeTPOB CEMCMHUYECKUX NMPOPHUAEH, 3aTPAaUYUBAEMBIX Ha BLIABAECHHE OOBLEKTOB, OT
ob1rero o6bemMa Ha BBHISIBAEHUE M IIOATOTOBKY OOBEKTOB.

PexoMeHAyeMEBIe PACCTOSIHUSI MEXKAY CEHCMHUYECKHUMH IIPOPUAAMU 3aBUCAT
OT pa3Mepa OOBEeKT U3yYeHHUs.

[Ipu OUCKOBBIX CEHCMHUYECKUX paboTax IAOTHOCTL HAaOAIOAGHHM AOAKHA
OBITH TAKOM, YTOORI BBHIABACHHE AOKAABHOTO OOBEKTa 0OECIeYUBAAOCE €ro mnepe-
CeyeHUEM He MeHee 4YeM ABYMs IpPOMUAAMU. PaccTosiHHMe MeXAY COCEAHUMU
IpopUASIMU AOAKHO HAXOAWUTBCS B YKA3aHHBIX BBIINIE IIPDEAEAAX. HO He IIpe-
BeIIATE 50 9% IIPEANIOAAaraeMOM AAMHBI OOABIIOM OCH CTPYKTYPBI B CAO’KHBIX
CeICMOAOTHYECKUX YCAOBHAX U 70—80 % — B IPOCTBIX CEHCMOAOTMYECKHUX yC-
AOBUSAX.

[Ipyn AeTaABHBIX CeHCMHUYECKHX paboTax TI'yCTOTa CeTH BBIOMpPAETCsl TaKoW,
yTOOBI 06ecleyrBarach AOCTATOYHAsi TOYHOCTH OTOOPa’keHWsl CTPYKTYpPH (00B-
eKTa) B mAaHe. He caeayeT crymath ONpodUAM BbIIie IIpeAeAd, 3a KOTODPBIM
oninbKa HHTEPIOASHNK YK€ He BAUsSeT Ha TOYHOCTH KapThl. [Ipm u3yyeHuUn
CTPYKTYP, PaCYA€HEHHBIX Ha OTAEAbHBIE OAOKH, Ka*XABIH OAOK AOAKEH OBITh
HCCAEAOBAH C IIOMOIIBIO CAMOCTOSITEABHOM CEeTH HabGAIOAESHUI.

AAST YTOUHEHHUS] TEOAOTHYECKOTO CTPOEHHUSI OTAEABHBIX YYaCTKOB AOIyCKa-
€TCs IPOBEACHYE AOTIOAHUTEABHBIX ACTAAU3aIIMOHHBIX pPadoT.

[TpodurvHbEle HAOAIOAEHHSI PEKOMEHAYETCS BECTH II0 NPSMBIM AHHUSM.
HcratoueHne COCTaBAAIOT PAabOTHI, IPOBOAUMEIE B YCAOBHSX CAOKHOIO peabeda
UAM TYCTOHACEeAeHHOM MECTHOCTH, TAE AOIYCKAEeTCs HCIOAB30BaHUE KPUBOAH-
HeMHBIX (AOMaHBIX) nmpoduael. B Toukax M3AOoMa M IepecedeHUs npoduren
PEKOMEHAYETCSI TOMEIIaTh TYHKTHI B3PhIBA.

IMThomraaHble HAaOAIOAEGHUS NIPU PEIIeHUU 3apau4 O06BeMHOM celicMOpa3BeAKH
IIPOBOAATCS, 110 BO3MOJKHOCTH, IO PEryAsIDHOM CETH paCHpeACA€HHS NYHKTOB
BO30yXKA€HUA U NIpHeMa ¢ 00s13aTeAbHBIM obeclieueHHueM DPaBHOMEDHOTO pac-
IIpeAeAeHUs 110 IAOLIAAM TAYOMHHEIX TO4YeK OTpa>keHUM. [TAoTHOCTL HabAroAe-
HUM BBIOMPAETCS C YUETOM TeOAQOTMUYECKHUX 3aAad U TpeOOBaHUM IOCAEAYIOLIel
TpeXMepHOU oOpabOTKM AQHHBIX, B TOM YHCA€ IIPOCTPAHCTBEHHON MHUIpanuu B
OPTOrOHAABHBIX HAllpABACHUSAX.

ITpu noBTOpPHOM IpOBeA€HUH paboT ¢ NpUMeHeHHeM HOBOW TEXHUKH HMAU
TEXHOAOTHHU IIPOEKTUPYyeMasi CeTb IpodHAaell AOAKHA YaCTUYHO MAM ITOAHOCTBIO
BKAIOUATh paHee OTpabOTaHHBIE IIPOMUAH.

OnTHUMaAbHOCTE METOAWKH IIOAEBBIX PabOT CAeAyeT OlIEHUBAThH, UCXOAS U3
IIPUTOAHOCTH [TOAEBOI'O MAaTepHaAad AAST IOCTPOEHUSI CKOPOCTHOM MOAEAH CPEABI
U pellleHMs 3apad IPOTHO3UPOBAHUS FeOAOrHuecKoro paspesa (I1I'P).

O6s13aTeAbHBl CHenuaAbHEIe PaboTH IO U3YYEHHIO MTapaMeTpPOB 30HBI Ma-
Abix ckopocTenn (3MC) u 30HBI mepeMeHHBIX ckKopocTed (3[1C). Hsyuenue
BepXHeH 4YacTu paspesa (BUP) MPOBOAMTCS C IIEABIO OIIPEAEAEHHUsi CKOPOCTeit
PacIpoCTpaHeHus: VIIPDYTUX BOAH B BEDXHUX CAOSIX AAS BBIOOpa Hamboaee Oaa-
TOIIPHUATHBIX YCAOBUH BO30YXAEHUSI KOAeOAHUM, AAST OIIPEACAEHUS] CTaTUYECKUX
IIONPABOK 334 HEOAHOPOAHOCTH BEpPXHEM YacTU pa3pe3a U UCKAIOUEHUS ee BAUS-
HYS Ha TAYOMHHOE BOAHOBOE IIOAE.
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CucTeMaTU4eCKMe IIOTPEUIHOCTH CeHCMUYECKHX IIOIPAaBOK AOAKHEL OBITH
HE MeHee 4YeM B ABa pa3a MEHbIIe aMIIAMTYABI IIOAHSTUS. PaccTosiHme MeXAy
YHKTaM IIpHeMa, KaK IIPaBHAO, He AOAKHO NpeBeunats 50 M. TTopHsATHE AOAXK-
HO TIPOCAEKUMBATHCS HE MeHee UyeM Ha 12 Tpaccax BpPeMEHHOrO paspe3a.

C nmomoisio GOPMyA U HOMOTPAMM IIPH PA3AMYHEIX 3HAYEHHUAX IAOTHOCTH
CceTu CeMCcMHUYECKUX TpoduAel NPHU BBEISIBAGHUU U IOATOTOBKE IIAOIIAACH pac-
CUMTBIBAIOTCSI OKUA@E€MBIE€ KaUEeCTBEHHEIE U KOANYECTBEHHLIE IIOKA3aTeAH pe-
3yABTATOB CEHCMOPAa3BEAOYHBIX PabOT: BePOATHOCTDb MOATBEDPXACHUS IIOATOTOB-
AEHHOTO OOBEKTa TAyOOKMM OypeHueM, BEPOSITHOCTB IIPOIyCKa HedTerasomep-
CIEKTHUBHOTO OOBEKTa, YHCAO BBISIBAEHHBIX U IOATOTOBA€HHBIX OOBEKTOB, BEAH-
YpHAa IIOATOTOBAEHHEIX PECYPCOB YTA€BOAOPOAOB KaTeropum Ci. CydTaercs, 4To
KayeCTBO IIOATOTOBKM He(Tera3onepCleKTUBHBEIX OOBEKTOB OIpeApeAsieTcs obe-
MMH CTAaAMSIMM, @ 33 MPONYCK OOBEKTOB OTBETCTBEHHA TOABLKO CTAAHMsi BBISIBAE-
Hus. TIpM 3THX OrpaHHUYEHUSIX BHIGHPAETCsS IMAOTHOCTh CeTH npoduael, obecmne-
YMBAIOL[Aasi HAUOOABILIYIO BEAHUYHHY ITOATOTOBKU pecypcos Ci. Ilpu mraaHupoBa-
HUH paboT HeOOXOAKMMO, YTOOBI, C OAHOM CTOPOHEI, HEe HUCCSAKAaA (DOHA BBISIBACH-
HEIX OOGBEKTOB, @ C APYTOHM, XBaTaAQ IIOTOHHBIX KUAOMETPOB IPOMHUAEH A NIPO-
BEACHHUsI KauyeCTBEHHOM IIOATOTOBKH K TAYOOKOMY OypeHHIO, HeOOXOAMMOro
YHCAA BBISIBAEHHEIX OOBEKTOB.

[lpn 0o6paboTKe MaTepHarOB HEOOXOAMMO IPHUMEHSTh rpad oOpaboTKH
CeMCMHUYECKHX AAQHHBIX C COXpaHEeHUeM HCTHHHBIX COOTHOLIEHHMH AaMIIAUTYA,
OOBIYHO HCIOABL3YEMBIX B paboTax I10 IIPOTHO3WPOBAHUIO T€OAOIMYEeCcKOro pas-
pesa ([II'P), murpaumio. PacueT 3¢(HEKTUBHBIX M HHTEPBAABHBIX CKOPOCTEH —
obsizaTeAbHasi 4aCThb 0OPabOTKH. DTH MPOLIEAYPHl AOAKHBI BEHIIIOAHSATBECSI B HAH-
Ooaee mmoAHOM o6beMe. Busyaanzauuio BpEMEHHBIX PA3pe3oB CAEAYeT MPOU3BO-
AWTb Ha HECKOABKHX YCUACHHUSIX B ABYX IOASIDHOCTAX C TeM, YTOOBI HAMAYUYIIAM
06pa3zoM MOXKHO OBIAO OLIEHHUTb AMHAMHMKY M PUCYHOK CEMCMHYeCKOW 3allMCH.
W3 cnenmanrbHelx npoueayp [P ¢ meabro AMHAMHMYECKOTO aHaAM3a KaK MUHU-
MyM Ha ABYX OPTOTOHAABHBIX ITPOMUAAX, OAMIKE BCErO PACIICAOXKEHHBIX K CBOAY
[IOAHSITHSI, OOSI3aTEABLHBEIM SIBASIETCsl [IPUMEHEHUe IIpOTPaMMEI AMHAMHWYeCKHUH
aHAAM3 KOMIIAEKCHBIX TPACC C IEABIO MOAYUYEHUsI pa3pe30B MTHOBEHHEIX aMIIAH-
TyA, has, yacToT. AOIIOAHUTEABHO MOXKET OBITE [IPOBEACHO IICEBAOAKYCTHYECKOE
npeo6pa3oBaHye NIPU HAAMYWH CKBaXXUHHBIX AaHHBEIX (BCII, AK).

Ha pasAMuHBIX 3Tanax u CTaAHsIX TeOAOTOPA3BEAOYHBIX PAbOT HeOOXOAMMO
YUMTBIBATE OCOGEHHOCTH U 3(P@HEKTUBHOCTE IPUMEHEHUSI PA3AUYHBIX METOAOB
[IOAEBBIX reoU3nYeCKUuX paboT.

13.7. BYPOBbIE PABOTHI

OCHOBHOM CHOCO0 IOAyYEHHsI I'eOAOTHYECKONM HMHGOPMAIMH MIPU TE€OAOTO-
pa3BepOUHBIX paGoTax Ha HedTh U ra3 — OypeHHe CKBa)XKuH., CKBa)KMHOHU Ha-
3LIBAETCS IIMAMHAPHYECKasi TOpHas BHEIpA0OTKa, coopykaeMmas 0e3 AOCTyma B
Hee YeAOBEKa M HMeIollas AMaMeTp BO MHOTO pa3 MeHbINe AAUHEL [AyOHMHEL
He(TSHEIX U Ta30BBIX CKB&KUH HM3MEHAIOTCSI B LIMPOKUX IMPEAEAdX: OT He-
CKOALKHX COT AO HECKOABKUX THICSY MeTpOB. CKBa’KHMHBI OYPAT, KaK IPaBHAO,
CTYNEHYaTO, YMEHBIIasi ee AMaMeTP OT MHTePBara K WHTepBaAy. HayaAbHEBIN
AuaMeTp OOBIYHO He npeBbimaeT 760 MM, a KoHeUHBIH — 93 MM. CKBa’)KMHHI 110
CBOEMY Ha3HAQUEHMIO NOAPA3AEASIOTCSI Ha ONOPHEIE, MapaMeTpuYecKHue, CTPYK-
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TypHBIE, IIOMCKOBble, OLIEHOYHBIE, Pa3BEAOYHEIE, JKCIIAyaTALMOHHBEIE M CIEu-
anbHBIe (TabA. 13.6).

OmnopHble CKBa)KMHBI, B TOM YHCAe CBepXTAyOOKue, OYpST AAS U3YUYeHUs
TeOAOTHUYECKOTO CTPOEHHUs KPYIHBIX TeOCTPYKTYDHBIX DJAEMEHTOB (DErMOHOB),
OoIlpeAeAeHUsA OOLIMX 3aKOHOMEPHOCTeH pAaclIpOCTPAHEHHsS KOMIIAEKCOB OTAO-

Tabauma 13.6

Kaaccndukanms: ckBakuH, 6YypHMBIX NPH MIOMCKaX, OLlEHKe, pa3BeAKe
M HKCNAYaTallMH MEeCTOPOXKAEHHHA HedTH U rasa

Kareropnu ckBakun Fllem, OypeHus. KoHeunblit pesyabrar HpuanunuansHas
nybuna Gypenust Oypenus cxemMa
H3yyenne reosoruyeckoro IocTpoenue crparurpapu- $
CTPOeHHS KPYIHBIX PerHo- | YecKoro pa3pe3a ocago4Ho-
HOB, onpe/e/iesHe 00X ro YexJja; M3yyeHHe reosio- e —— — —
OnpopHsie 3aKOHOMEPHOCTEH pacnpoc- | ro-reoH3HYeCKHX XapakTe- |
TPaHeHHs1 KOMILIEKCOB OTJIO- | PHCTHK BCKPBITOro pa3pesa. SR S
AKeHHii, 61aronpHATHLBIX I | YcTaHOB/IeHHe HAIHYHA B — | —
HedTerazonakonaexHus. Jlo | paipese Hegrerazonep- I
TEeXHHYECKH JOCTYNHBIX INIy- | CHEKTHBHBIX KOMIIJIEKCOB - ——
Oun + o+ o
H3yuenne riiyGHHHOTO reo- | YTouHeHHe crpaTurpaduyec- _ﬁ?\_
JIOTH4ECKOro CTPOEHHS, re0- | KOro paspesa H r1yOMHHOIO
JIoro-rpagM4YecKnX Xxapakre- [ CTpOeHHs paHoHa; N3yYeHHO |
PHCTHK pa3pe3e, OUEHKa re0/10ro-reohH3HYeCKHX Xa- /I'\
IapamerpHueckue | mepcneKkTHB HePTEra30HOC- | PAKTEPHCTHK HOPO] BCKPbI- |
HOCTH BO3MOXHBIX PailOHOB | TOr0 pa3pe3a, OueHKa nep- |
H 30H HeTerasonakomnje- CNEKTHB HeTEra3oHOCHOC- — 1 —
HHSA. /0 TEXHH4YECKH A0CTYII- | TH paiioHa, yTOUHEHHe Npo- - L ~
HO#i ITTyOMHBI MJIN 10 ueJIe- | THO3HBIX pPecypcoB A7 L~
BOTIO CTPYKTYPHOIO 3Taxa + + o+
BbIfiBJIeHHEe H HOATOTOBKA —pppLann
UI01HA/eH K IOHCKOBOM gt
fypenHuio, re peienne Y BbisiBJIEHbIC H NIOII0TOB- :,Il/: i
Crpykrypnbie THX 327124 HOJIeBbIMH reo- | FEHHBIE K TOHCKOBOMY oy-
H3MYECKHMH MeTolaMH He- | PEHHIO CTPYKTYPD - ———
BO3MOXKHO HJIH Hellesiecoo0- - =~
pa3Ho. /o MapKHpYOIHX ,+/+“+*+\+ -
TOPH30HTOB
OTKpbITHE HOBBIX MeCTOPOX-| IIpH HOTOKHTENLHOM pe- _43_
NeHHH HepTH U ra3a WM HO- | 3yJIbTaTe MOHCKOB - OLEHKA
BLIX 3aJ/IeeH Ha paHee 0T- He()Tera3oHOCHOCTH pa3pe- /-4—_\
IMouckoBbie KPBITBIX MECTOPOKACHHAX. |33, IPH OTPHLATEILHOM pe- .
B HOBBIX palOHax - 10 Tex- | 3yJIbTaTe - 3aKJII0OYEHHRE 0 ) M
HHYECKH AOCTYNHBIX IIyOHH, | GecnepcneKTHBHOCTH
B CTAPBIX paloHax - 50 le- | BCKPBITOTO pa3pe3a T+ _:_ +7
JIEBOT0 FOPH30HTA
Tonyuenne HHOPMALHH ——A—J—éﬁ
IS OLleHKH 3aMacoB H 060¢- | Ouenka 3amacoB MecTOPOXK-
HOBAHHSA U1€J1€CO00PA3HOCTH | neHus (3a/€KH) HO Ka‘rgro- /4%2 ZZA
Ouenounnie npoBeaeHHs Pa3BeIKH 1 pusiv C; 1 C, !
NPOMBIILIEHHOTO OCBOCHHS /tf_':l\
MECTOPOAACHHIA. P _m
/1o neneBoro ropu3oHTa +
A A A 4
ITonyuenune uHopmauuu YTouHeHHE re010rHYeCKoro 1 N
IJIst YTOUHEHHS 3aMacoB U CTPOEHHSI H PaHee HOICYH- !
PazBenounbie COCTABJICHHSI TEXHOJIOTHYEC- | TAHHBIX 3aM1ACOB, IEPEBO P I
KOH CXeMbl HJIM MPOEKTa YaCTH 3aMaCOB KAaTeropuu T T AT
pa3padoTku. C, B kaTeropuio C, ]A’"\ ~
JIo uesieBoro ropu3onTa + t
AAA AddAd
Pa3paGorka 3asexeii vedpT | JoObiua HeTH U raza, KOH- [PV
H rasa. TPOJIb 32 pa3paboTKoi. 74V, ®
Ixcmayaraunouubie | Jlo nesesoro ropusonTa IlepeBos 3anacoB KaTeropHH R NN
C, B xareropun B u A 1 -
T PRy
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JKeHUY, OAQTONPUSTHHIX AAST He(pTera3OHaKONAEHUS, C LIeABI0 BHIDOpa Hauboaee
MEPCIeKTUBHEIX HAallPaBACHUM IeOAOrOpa3BeAOYHEIX paboT Ha HedTh U ras.

BypeHre ONOpDHBIX CKBa’KHH SIBASETCS COCTABHOM 4YacThIO KOMIIAEKCA pe-
THOHAABHBIX T'€OAOTO-TeoU3NUECKUX HCCACAOBAHHM HAa HedTh U ra3, OypeHHe
CBEepPXTAyOOKUX CKBa’KMH IIPOBOAUTCSI O CIEIJMAABHBIM MIPOTpaMMaM AO TeXHH-
YeCKHU BO3MOKHEIX TAyOUH.

B 3aBHCHMOCTH OT reOAOrMYeCKOM H3YYEeHHOCTH peruoHa U CAOKHOCTH
pellaeMbIX 3aAa4 ONOPHBIE CKB&)XKMHEI MOFYT 3aKAAABIBATHECS B pDAMOHAX, HE HC-
CAEAOBaHHBIX OypeHH’eM, C I[eAbl0 BCeCTOPOHHET0 M3y4eHHs pa3pe3a OCaAOYHO-
ro 4exXAa M YCTAHOBAEHHSI BO3pacTa U BELIECTBEHHOTO COCTaBa (pyHAaAMeHTa (B
TeX CAydYasaX, KOTAA IIOCAEAHNN MOJKeT OBITh BCKPHIT AAHHOM CKBa>XMHOM) AU B
OTHOCUTEABHO H3y4YeHHBIX paliOHaxXx — AAS BCECTOPOHHETO M3y4eHHs HUKHeHN
4YacTH pa3pe3a, paHee He BCKPHITOM OypeHHeM, a TakXe AAS OCBElleHHsi OT-
AEABHBIX MPUHIWIHAABLHEIX BOIPOCOB — C LEABIO YTOYHEHHUsI FeOAOTHMYECKOTro
CTPOEHHs1 U NEepCHeKTUB HedTera3oHOCHOCTH paWOHa M NOBbIIIeHUs 3¢ddek-
TUBHOCTHU reOAOTOPa3BeAOYHEIX paboT HA HedTh U ras.

INMpu 6GypeHUH ONOPHHBIX CKBa’KMH NPOBOASAT: CHAOLIHOM OTOOpP KepHa; OT-
6op mnama yepe3 1 —5 M IPOXOAKH; reOAOTO-TeXHOAOTHYECKHE, FreOXUMHUYECKIe
U IIPOMBICAOBO-Te0(U3NYECKHEe UCCAEAOBAHUS,; ONIPOOOBAHNE U MCIBITAHUE IAQ-
CTOB B mpoliecce OypeHus npubopaMy Ha KapOT&KHOM Kabeae HAU MAACTOMC-
neITaTeAeM Ha Tpybax ¢ oTrbopoMm npo® HedTH, ra3a, BOABI, UCIHBITaHHE B KO-
AOHHe He(dTerasoHOCHBIX TOPHU30HTOB, BBIAGAEHHBIX IO AAHHLIM T['€OAOTO-Te0-
¢dH3MIEeCKUX UCCAEAOBaHUH, ¢ oTOOpoM Ipob HedTH, ra3a, BOABIL.

B pes3yabTaTe OypeHHsI ONOPHBEIX CKBaXUH CTPOST CTpaTUrpadpuyeckuit
pa3pe3 OCAAOYHOIO YeXAd, M3y4YaloT IeOAOro-reopusndeckyie XapaKTepHUCTHUKU
BCKPBLITOTO pa3pe3a AASL HHTeplpeTallii reoU3MYeCKUX AQHHBIX, YCTaHaBAU-
BAIOT HaAWYME B pa3pese HedTera3zonepCrnekKTUBHEIX TOALL.

IlapaMeTpuyeCKHe€ CKBa>KUHBI OYpST AAA HM3YUYE€HHUss TAyOMHHOIO reOAOTH-
YeCKOTO CTPOEHMs], re0AOro-reopu3ndecKux XxapaKTEepUCTUK paspes3a U CpaBHHU-
TEABHOM OLIeHKM IEepCIeKTHUB He@Tera3oHOCHOCTH BO3MOJKHEIX PallOHOB M 30H
HedTera3oHaKONAEHUS, BHISIBA€HUSI HaWOOAee MepCHeKTUBHBIX DPANMOHOB AAS
AETAABHBIX [IOMCKOBHEIX paboT.

BypeHne mapaMeTpHYeCKHX CKBA)KUH SBASETCS BEAYLIMM BUAOM DPeTHO-
HAABHBIX TE€OAOTO-Teo(PU3NYECKUX HCCAEAOBAHMM Ha HeTb U Ta3d B OTHOCHU-
TEeABHO HW3y4YeHHBIX palioHaX. CKBa>XMHBI 3TOM KaTeropuy CAEAYeT 3aKAAABIBATH
[IPEUMYLIECTBEHHO B IIPEAEAaX AOKAABHEIX CTPYKTYP MAUM Ha NepeCceyeHnuM Celc-
MHUYeCKUX Ipoduieii.

[Nlpu O6ypeHny napaMeTpUYECKUX CKBAa’XUH IIPOBOAAT:

e 0TGOp KepHa B pa3Mepax, 00eCcneuynBaoIUX YCTAHOBACHHE U YTOYHEHHE
rpaHul], cTpaTurpad@rUyecKuXx IMOAPA3AEACHUMH M COCTaBA€HHE XapaKTepUCTHKU
KOMIIAGKCOB OTAOXKeHWH, HO He MeHee 20 % OT rAyOWHEI CKBa>kKHHEI;

® TE€OAOTO-TEXHOAOTHMUYECKHUE, TEOXUMHUYECKHEe N MPOMBICAOBO-TeodH3ndec-
KHe MCCAEAOBaHHS.

[loMHMO YKa3aHHBIX HCCAEAOBAHHW B HMHTEPBAAE€ BO3MOJKHOTO BCKPBITHUA
HedTerazonepCneKTUBHBIX TOPHU30HTOB IIPOBOASAT:

® CIIAOIIHOM OTOOp KEpHa;

e oTOOp 1mAaMa yepe3 1 —5 M IPOXOAKY;

e oTOOp 06pas3noB NOpoA OOKOBEIMHU I'DYHTOHOCAMHU (IIPH HEOOXOAUMOCTH);

e onpoOOBaHWe W UCHEBEITAHWE ITAACTOB B Npollecce OypeHHs IpubopaMu Ha
KapoTa’kHOM Kabeae MAM IIAACTOHCHBITaTEAEM Ha TpyOax ¢ oTbopoM nmpod Hed-
TH, T'a3a, BOABIL;
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® UCIBITAHHE B KOAOHHE HedTera3OHOCHBLIX T'OPH30HTOB, BEIAGACHHLIX IIO
AQHHEIM BCeX BHAOB I'€OAOTO-TeO(HM3UUYECKHX HCCAEAOBaHHUM, ¢ OTGOpPOM Ipo6
HedTH, ra3a, BOABL

PesyabTaTel GypeHHst TapaMeTPHYECKHUX CKBAKHH C YUETOM APYTHX BHAOB
PErHOHAABHBIX UCCAEAOBaHHIA:

® YTOYHEHHE CTpaTUrpauyecKoro paspe3a M TAYOMHHOIO CTPOEHUSA
pariona;

® H3y4YEeHHE TeOAOrO-TeO(pU3HYECKHX XapPaKTEepPHCTHK IIOPOA BCKPHITOTO
paspesa AAfA MHTepPIIpeTaliui reopu3ndeCcKuX AQHHBIX;

® YCTQHOBA€HHWE HaAWUYHsl He(TEera3OHOCHBIX CBUT M TOPHU30HTOB, B KOM-
NAEKCe € Tre0(PU3NIECKMMH paboTaMy BBIAGAGHHE 30H M CTPYKTYD, GAArONpHsT-
HBIX AASI CKOIIA€HHS HedTH U rasa;

® OIleHKAa IIepCHEKTHB He(TEerasoOHOCHOCTH pPaMoOHa, YTOYHEHHE IIPOTHO3-
HEIX PecypcCoOB.

CTpyKTypHBIE CKBaXXHHBI OYDAT B PSIA€ PAflOHOB AASI BEISBAGHHS M TIOATO-
TOBKH K MOHMCKOBOMY OYPEHHIO NTEPCIEKTUBHEBIX [TAOILIIAAECH.

CTpyKTypHBIE CKBa>XMHEI 3aKAGABIBAIOT:

® AASI BHISIBAGHHSI M IOAIOTOBKH IIAOIIaA€M (CTPYKTYpP) K HOMCKOBOMY GV-
PEeHHIO, TA€ pelleHHe O3THUX 3aAay IIOAEBBIMM IeOo(pU3NYECKMMHU METOAAMM 3a-
TPYAHEHO HAM J9KOHOMHYECKHU HelleAeCcO0OpasHo;

® B CAOXKHHIX T€OAOTMYECKHX YCAOBUAX — B KOMIIAEKCE C TIOAEBBIMH Teo-
(pU3MYECKUMHM METOAAMU AASl YTOUHEHHs] ACTaAed CTPOEHHUs TIAOIIAAM, IIPOCAEe-
JKMBaHHUsI HapYIIeHUH, IePePLIBOB B OCAAKOHAKOIIACHUH U AD.;

® B KOMIIAEKCe C MOAEBBIMU reo(pU3NYECKUMU METOAAMH AASL YCTAHOBACHMS
BO3pacTa paspesa, a Takke MOAYYEeHHsI AGHHBIX O ero (pU3nYeCKUX MapaMeTpax,
NIPOBEPKH MOAOKEHHUSI ONIOPHBIX T'OPU30HTOB, BHIAGAEHHEBIX 10 AAHHBIM ITOAEBHIX
reoU3UYeCKUX HCCACAOBAHUM.

CKBa)KHHEI 3TOM KaTerOpHH, KaK IPAaBHUAO, OYPST A0 MapKMPYIOUIHUX TOPU-
30HTOB, IO KOTOPHIM MPOBOAUTCS IIOCTPOEHHE CTPYKTYPHBIX KaprT.

Ilpu 6ypeHUN CTPYKTYPHBIX CKBA’KUH IPOBOAAT:

¢ 0TGOP M UCCAEAOBaHME KepHa B 00BEMaX, OGECIEUMBAIOIIMX IIOCTPOSHHE
paspesa ¥ OIIpepeAeHHEe ero XapaKTEePUCTHK;

® reOAOTO-TeXHOAOTHYECKHEe, T€OXMMHUYECKHe U IIPOMBICAOBO-TeO(H3nYec-
KHe HCCAEAOBaHUS.

Pe3yAbTaTel KOMNAEKCHOM OGPAGOTKH MaTePHAAOB CTPYKTYPHOrO GypeHMS
OOPMAAIOTCS B BUAE OTYETa.

IToMCKOBBIE CKBa>XHHBI OypST HAa [AOIIAASNX, ITOAOTOBAEHHBIX T'€OAOrO-
MOUCKOBEIMU PabOTaMM, C LI€ABI0 OTKDBITHSL HOBHIX MECTOPOKACHWH HedTH U
ra3a MAM Ha paHee OTKPHITHIX MECTOPOXKAEHUSX AAS IIOMCKOB HOBBHIX 3aAerKel
He(dTH U rasa.

B IOMCKOBBIX CKBa’XMHAaX IMPOU3BOAATCS UCCAECAOBAHHMS C IIEABIO AETAALHO-
IO TEOAOTMYECKOTO HU3YYEHMs U NOAYYEeHUsT MH(OPMAIIMU AASl OLleHKH HedTera-
30HOCHOCTH BCKDPBITOTO pa3pes3a OTAOKEHHH.

KoMmaekc uccaepoBaHuil 1 paGoT B IOMCKOBEIX CKBAKMHAX BKAIOUAET:

® OTOOp KepHa (COAOIIHOM — B HHTEPBAAAX IIPEATIOAATaeMOI0 3aieraHus
He(pTEera30HOCHRIX TOPHM30HTOB, & TAKKEe HA TPAHMIAX OTAEGABHBIX CTPAaTUTpadu-
YeCKHUX MOAPa3AEeAeHUH);

* 0TCOp mraMa Yepe3 1—5 M B MHTepBare He(dTerasonepcneKTHBHEIX TO-
PHM30HTOB;

® TeOAOTO-TEXHOAOTHYECKHME, TeOXMMHYECKHe U IPOMBICAOBO-reodu3nyec-
KHe MCCAEAOBAHMSI CKBAKHH;
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e onpoGoBaHMe U UCIEITaHHE B IpoIlecce OGypeHus MepPCIeKTUBHBIX HedTe-
ra30HOCHBEIX KOMIIAGKCOB (IIAQCTOMCIIBITATEASSMH Ha OypPHABHBIX Tpybax ¢
reopU3NUECKUM COIPOBOKAEHHEM M AOKaAM3alnued IPOAYKTUBHBIX IIAAC-
TOB IpuBOpaMM Ha KAapOTa)KHOM Kabeae) ¢ OTGOPOM NPOO MAACTOBHIX daro-
HUAOB;

e UCHHITAaHWE B KOAOHHe HedTera3oHOCHBIX, a TaKKe BOAOHOCHHIX (B 3a-
KOHTYPHOM 9aCTH 3aA€XKH) IIAACTOB C OTG0POM NPOG HedTH, ra3a, BOABL;

e CIlellMaAbBHBIE UCCACAOBAHUS B CKBa)KUHE.

PesyabTaTel GypeHMsI IIOMCKOBLIX CKB&KHUH OQOPMAAIOTCS B BUAE OTYETa, B
KOTOPOM OOOOGIIAIOTCS PE3YABTATH MPOBEACHHBIX HCCAGAOBAHMH M AQETCS: 3a-
KAIOYEHHEe O GeCrepCIIeKTUBHOCTH ONOMCKOBAHHOTO OOBEKTa (IIPH OTPHIATEAB-
HOM pe3yAbTaTe MOMCKOBOrO GypeHHs); OLeHKa HedTerasoHOCHOCTH paspesa
(ITpM TIOAOJKUTEABHOM PEe3yAbTaTe MIOUCKOBOTO GypeHHs).

OLeHOYHBIe CKBa)KMHBI OypsiT Ha IIAOIIAASX C YCTAHOBAGHHOM IIPOMBIII-
AEHHOM He(TerasoHOCHOCTBIO C IIEABID IIOATOTOBKH AQHHEIX AAS OLEHKH 3ara-
CcOB ¥ OODOCHOBAHMSA LI€A€COOODPA3HOCTH INPOBEAEHHS PAa3BEAKH M IPOMBIIIAEH-
HOTO 3KOAOTMYECKHM YHCTOTO OCBOEHHSI MECTOPOXKAEHUM (3areken) YTAE€BOAO-
POAOB.

[Tpu 6ypeHUH OLIEHOYHBIX CKBa)KUH IIPOBOAAT:!

e T'eOAOTO-TEXHOAOTMYECKHe, TeOXMMHYEeCKHe M IPOMBICAOBO-Teodu3nyec-
KHe MCCAeAOBAHMSA,;

e OTOOP KepHA B MHTEPBAAAX 3aAeTaHWs NMPOAYKTHBHBIX IAACTOB B KOAHYE-
cTBe, 06eCredynBaloeM INPEeACTAaBUTEALHOCTh OINpeAeAeHUH (PUABTPALIMOHHO-
eMKOCTHBIX CBOMCTB KOAAEGKTOPOB, M3MEHEeHUH NeTpOodH3UYECKUX IlapaMeTpOB
10 pa3pe3y U IAOIIAAM MECTOPOXAEHHMs (3areXH) U OOOCHOBAHME MOACYETHBIX
mapaMeTpoB 10 AaHHBIM THIC;

e onpoGoBaHue B Ipouecce OypeHHs IMAACTOUCIBITATEASIMH HAHM npubopa-
MM Ha KapOTa’kKHOM Kabeae ¢ OTGOPOM IAyOMHHBIX IPOO MAACTOBBIX (PAIOUAOB,
IpH HEOGXOAMMOCTH — IIOMHTEPBAaAbLHOE OIMPOOOBaHME;

e UCIBITAHWE B KOAOHHe HedTerasoHOCHBIX, & TaK)Ke BOAOHOCHEBIX (B 3a-
KOHTYPHOM 4YaCTH 3aAeXXM) IIAACTOB, IPM HEOOXOAMMOCTH — IOHHTEPBAABHOE
HCIIbITaHHEe OOBEKTOB C OTOOPOM TAYOMHHBIX M IIOBEPXHOCTHBIX NPO6 HedTH,
rasa 4 BOABL;

e CrielMaAbHBIE UCCAEAOBAHMS B CKB&)KUHE (IpYHIle CKBAXKWH);

e pabOTHl IO WHTEHCU(HUKAIMK IPUTOKOB YTAEBOAOPOAOB M3 IAACTOB,
IPEACTABAGHHEIX CAOJKHBIMH KOAAEKTOPaMHM, C CONPOBOXKACHHEM MX CIeLHaAb-
HBIMU MeTopamu [IC;

e TPOOHYIO 3KCIIAyaTalMIO IMPOAYKTMBHBIX CKB&XHH (MAM TPYIIBI CKBa-
>KUH).

[To pe3yabTaTaM OypeHHs OlIeHOYHBLIX CKBA)KHH IPOBOAAT MOACYET 3aI1acoB
mo kateropuu C; u Co.

Pa3BeAOUYHbIE CKBa)XKMHbI OypsAT Ha IAOMIAAAX C YCTAHOBAGHHOHW IIPO-
MBINIAGHHOH He@Tera3oHOCHOCTBIO € IEeABI0 COOpa HCXOAHBIX AQHHBIX AMA
COCTaBAGHUSI NPOEKTa (TeXCXeMbl) Pas3spabOTKH 3aA€XU U AN YTOUHEHHUs 3a-
1acos.

[Mpu 6ypeHuu pa3BeAOYHBIX CKBa)XKUH IIPOBOAST:

e OTOOpP KepHa B HHTEPBAaAdx 3aAeraHMsi [POAYKTHBHEIX IIAGCTOB B
KOAHMUECTBe, ofecHeuMBaloiieM AOCTATOYHOE OCBelleHHe KOAAEKTOPCKUX
CBOMCTB;

® reOAOTO-TEXHOAOTMYECKHE H TeOXMMHUYeCKHe HMCCAEAOBaHUs B IIponecce
Oypeuus (IpH HeOOXOAMMOCTH);
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® IPOMEBICAOBO-TeoPU3NIEeCKUE UCCAEAOBaHUS;

e onpoOoBaHUe UM HCIBEITaHUE B IIpollecce OGypeHuss npubopaMHU Ha Kapo-
Ta)XHOM Kabeae MAM IIAACTOHCIIEITaTeAeM Ha TpybGax ¢ oT6oOpoM Ipob MAACTO-
BRIX (DAIOMAOB;

e HUCNHITAHHE B KOAOHHe He(TerasoHOCHBIX, @ TakXe BOAOHOCHBIX (B 3a-
KOHTYPHOH 4acCTH 3aneXH) OoOBeKTOB C OTOOPOM TAYOMHHEIX U ITOBEPXHOCTHHIX
npo6 HedTH, Ta3a U BOAHL

e CcIlellMaAbHBIE UCCACAOBAHUS CKBaXKUH;

® IPOOHYIO 3KCIAYATAIIUIO IPOAYKTUBHLIX CKBa’kKUH.

[To pesyabraTam OypeHHsI Pa3BEAOYHBIX CKBaXMH IIPOBOAAT YTOUHEHHE
paHee IIOACYUTAHHBIX 3allaCcOB U IIepPeBOA 4YaCTH 3amacoB KaTeropuu C, B KaTe-
roputo C,.

IKCIAyaTallMOHHBIE CKBAXXHMHBI OypAT AA Pa3spabOTKU U 3KCIIAyaTalluu
3aneked HedTHU U ra3a. B 3Ty KaTeropuio BXOAAT OllepeXkalolliie 3KCIAyaTallu-
OHHEIE, JKCIIAyaTallHOHHBIE, HAarHeTaTeAbHHIE U HAOAIOAATEABHbLle (KOHTDPOABL-
HBle, The30MeTpUYeCKre) CKBaKUHEI.

Onepexkamoniue 3KCNAyaTallMOHHbIE CKBa)XMHBI OypAT Ha pa3pabaThiBae-
MYIO UAHU IOATOTOBACHHYIO K IPOOHOM 3KCIIAyaTallUM 3areXb HedTH C LeAbiO
YTOYHEHUsI [1apaMeTPOB U pe’KMMa pabOTHl IIAACTA, BBIIBAGHUS U YTOUHEHUS
rpaHul] 060COOAeHHBIX IIPOAYKTUBHHIX IIOAEM, @ TaK)Ke OIIeHKU BEIPabOTKH OT-
AEABHBIX Y4aCTKOB 3aA€XU AN AONMOAHMTEABHOrO OOOCHOBAHMS palMOHAAbLHOM
pa3paboTKKu M 3KCIAyATalluH 3aAeKU.

IKCNAyaTanMOHHbIe CKBa)XXMHBI OYDAT AASl M3BA€UEHHs] He(PTH U rasa u3
3aAEJKH.

HarneraTeAbHblE CKBaXXMHBI OYDAT AASL BOACHCTBUS Ha 3KCIIAYATUPYEMBIHI
IIAQCT C IIOMOIIBIO 3aKAYKM BOABI, Ta3a MAM BO3AyXa U ApD.

HaGAropaTeAbHBIE CKBa>KHHBI OypsSIT AAS CHCTEMATHYeCKOIO HaOAIOAEHMSI
3a U3MEHEeHHWEeM AABAEHUs, IIOAOKEHHUST MeK(MAIOUAHLIX KOHTAKTOB U U3MEHEHH-
eM APYTHX IlapaMeTpOB B IIpollecce 3KCIIAyaTallly IIAACTa.

[Ipy GypeHMH 3KCIAyaTallMOHHBIX CKBaXMH OCYIIECTBASIIOT HeOOXOAUMBIN
OTOOpP KepHa [0 MPOAYKTUBHLIM IIAQCTaM U KOMIIAEKC T€OAOTO-TEXHOAOTHYECKUX
1 reo(pu3rYeCKUX UCCACAOBAHUM, YCTaHAaBAUBAeMBIM B IIPOEKTaX C y4Y€TOM KOH-
KPETHBIX 3aAa4 TOM MAM MHOM IPYIIIH CKB&)XKWH U CTEIIeHH I'€OAOTHYECKOH H3Y-
YeHHOCTH MECTOPOXKAEHUS.

[To pe3yabTaTaM 3KCIAYAaTAllMOHHOTO OYpEHMsI IIPOBOAAT IIepPeBOA, 3allacoB
HedTH U raza u3 kareropuu C; B Kateropuu B u A.

CrienjanrbHble CKBa’KMHBI OYDSAT AAS:

® IIPOBEACHUS CIIeIHAABHBIX HCCACAOBaHUH;

e cOpOCa MPOMBICAOBBIX BOA;

® AMKBHUAAIIMH OTKPHITHIX (pOHTaHOB He(TH U rasa;

® TIOATOTOBKH IIOA3EMHEIX XPAHHUAMII] YTAEBOAOPOAOB U 3aKayKH B HUX ra3sa
MU XKHAKHX YTA€BOAOPOAOB (HOMEHKAATYDPY CKB&KUH OIPEAEASIIOT B COOTBETCT-
BHH C AGMCTBYIOUIHUMHU HOPMATHUBHEIMU AOKYMEHTaMH);

® CTPOMTEABCTBA YCTAHOBOK AAS 3aXOPOHEHHUs MMPOMEIIIAEHHBIX CTOKOB (Ha-
rHeTaTeAbHBIE, KOHTPOABHEIE, HAOAIOAQTEABHEIE);

® PA3BEAKHU U AOOBIYU TeXHHUYECKUX BOA,.

B cnenyanpHEIX CKBa’KHMHAX IPOBOASAT KOMIIAEKC T'€OAOTO-TeXHOAOTHYECKHX
U IIPOMBICACBO-TeO(U3NYECKHX MCCACAOBAHMM U CIEIMAaABHBEIX PaboT C yuyeToM
IIeAEBBIX 3884 KOHKPETHHIX CKBa’KHH.

[IpoekTHpoBaHHEe U 3aA0OKEeHHe CKBa’KMH, HCCA€AOBaHHUS B HUX, c6op, 06-
paboTKa 1 XpaHeHHe MaTepHAaAOB OYpeHHUsT U MCCAEAOBAHUM, COCTABACHHE OT4e-
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TOB IO CKBa)XKMHAM BCEX KaTErOpWi OCYIIECTBASIOTCS B COOTBETCTBHHM C AEHCT-
BYIOL[IMU TIOAOKEHHUSIMH, MHCTPYKIIMAMH, NPABUAAMH, METOAMYECKUMH YyKasa-
HUSIMH ¥ APYTHIMH AOKYMEHTaMH.

Tlp¥ IPOEKTUPOBAHHWM KOHCTPYKIHUM IapaMeTPUYeCKHUX, ITOHMCKOBHIX, Olle-
HOYHLIX Y Pa3BEAOYHEIX CKBa’KMH HEOOXOAMMO IIPEAYCMATPHBATL BO3MOJKHOCTH
HCIIOAB30BAHUS X AASl OKCIIAyaTalliM 3aAeXeld HedTH U rasa.

HedTsHble ¥ ra3oBble CKBa’KHWHBI OYypAT, KakK INPABUAO, BEPTHKAABHBIMH.
B HEKOTOpHIX CAyYasX, KOTAQ IO PA3AMYHEIM IPUYMHAM HEBO3MOJKHO HAM 3KO-
HOMMYECKU He 1leAecoOGpa3sHo GypeHre BePTUKAABHOW CKBa)KUHBI, HCIIOAB3YIOT
HAKAOHHO-HAIMPAaBAE€HHBIE CKBa’KMHBL. B 3TOM caydYae CTBOA CKBa>XHMHHI CIelU-
aABHO MCKPHBASIIOT IO 3apaHee 3allPOEKTHPOBAHHOMY IMPO(HAIO.

HakAOHHO HalpaBA€HHOe GypeHHe (KyCTOBOEe HMAHM eAMHHYHOH CKBa’KMHEHI)
OCYIECTBASIETCS B TOM CAydYae, KOTA@ HEOGXOAMMO BCKPHITh: IAACTHIL, OCAOXK-
HEHHble TEeKTOHHYECKHMM HApPYIIEHUSIMHU; 3aA€XKHU II0A COASHBIMH KYyIIOAaMHU;
3aneKH, [IOBEPXHOCTHBLIE YCAOBUSI HaA KOTOPBIMM XapaKTEPH3YIOTCS Pe3Ko Iie-
peceyeHHLIM peAbedOM, 3a60A0YEHHOCTBIO, MAM OHH HAXOAATCS B aKBaTOPUU
MOpEe# AW B IIPEAEAAX CAHHUTAPHOW 30HHL.

C 1eAbI0O COXPaHEHUsI OKpY’Kalollled CpeAbl, COKpPAL[eHWsI BPEMEHH U
CPEeACTB Ha MPOMBICAOBOE OOYCTPONCTBO M OCBOEHHE MEeCTOPOXKAEHHUs (B OCO-
GEHHOCTH B YCAOBHSIX aKBaTOPHM) HCIIOAL3YIOT KYCTOBOe GypeHHe — IOCAEA0-
BaTeAbHOe OypeHHe HEeCKOABKHX HAalPaBACHHO-HAKAOHHEIX CKB&XKMH Ha OAMH
HMAY pa3Hble MPOAYKTHBHEIE IAACTHL C OAHOM IAOIIAAKH,

B mmocaeAHHe TOABI IIE€PCIEKTUBHBIM METOAOM IMOBHILIEHMsI IIPOAYKTUBHOCTH
CKB&’KMH CTaAO «TOPHU3OHTaABHOe OypeHue» — OypeHHe CKBaXXHH, COYeTalroilee
BCKPBHITHE pa3pe3a MeCTOPOXKAEHUSI BEDPTUKAABHBEIM CTBOAOM H IIPOBOAKY TIO-
PH30HTAABHOTO CTBOAA GOABLION AAMHEL (A0 1500 M) B MPOAYKTHUBHOM pa3pada-
TEIBAEMOM IIAaCTe. [OpU30HTaABHOE GypeHHe 3HAaUUTEeABHO AOPOXKe BEPTHKaAb-
HOTO, HO BEICOKAas IPOAYKTHBHOCTb TOPHM30HTAABHBIX CKBa)XXHH OIPEAEAseT
IIMPOKOE €ro IpUMEHEeHHe IIPH OCBOEHHM MeCTOPOXKA€HWH HedTH M rasa.
[Mpeanoaaraercs, YTO B OAMDKalillee BpeMs YHMCAO TOPU3OHTAABHEIX CKBA)KHH
6yA€T COCTaBASITH IPeBHIATL 50 % OT YMCAA CKBAXKUH, IPOGYPEHHBIX Ha CylIe.

13.8. TEO®U3NYECKME NCCAEAOBAHUA U PABOTHI
B CKBAXMHAX (TUPC)*

O60611a01IMI TEPMHUH «reo(pHu3nYecKue HCCAeAOBaHHs U paGoThl B CKBa-
xxuHax (TUPC)» — wucchrepoBanuss u pabOTHl, OCHOBAHHBEIE HA HM3MepEeHHSX
€CTeCTBEHHEIX W MCKYCCTBEHHHIX (PU3UYECKUX IOA€H BO BHYTPHCKBA)KHMHHOM,
OKOAOCKBa’XMHHOM U MEXKCKBa>XHHHOM IIPOCTPAHCTBaX [T.e. 3TO reousnyeckue
uccaepoBanus B ckBakuHax ([MC), ckBaXuHHas reou3vKa MAM CKBaXKUHHasi
reodpusuueckas paspepka (CI'P) U reonoro-TeXHOAOTHYECKHE MCCAEAOBAHUS B
nporecce 6ypenust (I'TH)], a TakKe paGoOTHI, CBsi3aHHBIE CO BTOPDUYHBIM BCKPBHI-
THEM MPOAYKTHBHBIX MAAcTOB nepdopanuei (ITBP) u mHTeHCU(UKaLUeH MpH-
TOoKOB (UIT).

B o6memM, TUPC saBasitoTcsi O0GAACTBIO TPUKAAAHON TreOo(pH3WKH, B KOTO-
pPOM COBpeMeHHHIe (PU3NYEeCKHe METOABI HMCCAEAOBAHMS BEUIECTBA HCIIOAB3Y-
IOTCSL AAS TEOAOTMYECKOTO HM3Y4YeHHs] pa3pe3’oB, HNPOMACHHBIX CKBaXXHHaMH, a
TakkKe MNpPOBEAeHHsT B HUX pas3AMYHBIX paboT, HapuMep, ITPOCTPEAOYHO-
B3PBIBHBIX.

‘Pasaen moarotosaeH npodgeccopom 4. LHAOBEIM.
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13.8.1. OBWME BOIPOCHI NMPHUMEHEHUA TUPC B FEOAOTOPA3BEAOYHOM
NMPOUECCE

Teogpnsnyeckne HCCAe€A0OBaHHA H paborsl B ckBakuaax (TIPC) — wuccae-
AOBaHUS, OCHOBAHHBIE Ha M3YYEHHH €CTECTBEHHEIX U HMCKYCCTBEHHBIX (PU3HYe-
CKUX IOAell BO BHYTPUCKBa)KMHHOM, OKOAOCKB&)KMHHOM M MEXCKBa>XMHHOM
MPOCTPAHCTBE OCYILIECTBASEMEIE C IIEABIO C LIEABIO:

® 13yUeHUs TEOAOIMUYECKOro pa3pe3a U MacCHBa TOPHBIX IOPOA;

® BLIABACHHA U OLI€HKH IIOAE€3HBIX MCKOIIA€MEIX, MX 3alaCOB,

e KOHTPOASI 3a pa3paboTKOW MECTOPO’KACHHUM IIOAE3HBIX HCKONAeMBIX M
3KCIIAYaTallel NOA3eMHBIX XpaHUAHI] raza (I[1XT);

® OIIEeHKU TEXHHYECKOTO COCTOSIHMSI CKBa’kUH;

® 1I3y4eHUs] IPOAYKTUBHBLIX IIAACTOB;

a TakXXe IpeAyCMaTpUBalolllie /IPOBEAEHHE B CKBAXHHAX CAEAYIOU[HX
paoor.

e OIpoOOBaHUS IIAACTOB;

e oT60pa 06pa3lOB IIOPOA U MAACTOBBIX (DAIOUAOB;

¢ DA3AMYHBIX OIlepalyii ¢ IpUMeHEHUEeM B3PLIBUATBHIX BEIIEeCTB (IIPOCTpe-
AOYHO-B3PBIBHBIE PAOOTHI);

® UHTEHCU(pPUKAIIUK NIPUTOKOB (DAIOMAOB U3 NMPOAYKTHUBHBIX IIAACTOB;

® 'eOAOTO-TEXHOAOTHYECKUX MCCAEAOBAHUM B Ipolecce OypeHus.

Pazanualor caepyromue supbl THPC:

1. T'eogpHznyeckHe HCCA€AOBaHHA B cKBaxHHax ([HC) — wsMepeHUs B
CKB&)XWHAX IapaMeTpPOB PAa3AHMYHEIX II0 NPUpPoAe (PU3NUECKUX IIOAEH, eCcTecT-
BEHHBLIX UAH UCKYCCTBEHHO BBI3BAHHLIX, C LIEABIO U3YYEHUS:

® CTPOEHUS M CBOMCTB, BCKPBHITHIX CKBaXUHOW TOPHHIX IIOPOA M COAEpIKa-
IIUXCSI B HUX (DAIOHAOB;

¢ KOHCTPYKTUBHEIX 3A€MEHTOB CKBa’KUHHI;

® COCTaBa U XapaKTepa ABWJKEHUSI (DAIOUAOB B ACHMCTBYIOIIUX CKBa)KMHAX.

HccarepoBaHus pa3pe3oB CKBaXMH B OKOAOCKBa)XHHHOM IPOCTPaHCTBE
(kapoTaxx) — reodusnUecKre HNCCAEAOBAHWS, OCHOBAHHEIE Ha H3MepeHUH Ia-
paMeTpoB (MU3UUECKUX NOAEH B CKB&)XUHE U B OKOAOCKBA)KMHHOM IPOCTPAHCT-
BE C I[EABI0 U3Y4YEHHUSI BCKPBITOIO CKBAXUHOM I'e€OAOTMYECKOTO pa3pe3a, NOUC-
KOB, Pa3BEAKM U KOHTPOASI pa3pabOTKU MECTOPOXXAEHUN IOAE3HBIX HMCKOIIae-
MBIX, IIPUBSI3KU IIO TAyOHMHE K Dpa3pe3y APYIMX HCCACAOBAHHUM K OIepaluil B
CKBa)KMHAaX, @ TaKKe IIOAY4YeHUs HH(MOPMAIUU AAS HHTEPIIPETALlTH AQHHBIX
CKBa)KMHHOW pa3BeAOUYHON U Ha3eMHOH reo(pU3UKU.

Cpeau BHAOB KapoTa’ka Pa3sAHYaloT:

3JAeKTpHYeCKHE BHABI KapoTaxa (JK)

KC — KapoTaXk KaXXYIIUXCS IAEKTPUUECKUX CONMPOTHUBACHUN
Iic — KapoTaX IIOTEHIUAaAOB CAMOIPOU3BOABHOU MOAAPHU3ALIUHA
INCcn3 — xapoTaXk CaMONIPOU3BOABHOM IOASPU3AIAM CO CIIEI30HAA
BK ~ BOKOBOM KapoTaXX

BK3 — GOKOBOEe KapOTa)KHOe 30HANPOBaHHE 7-10 30HAAMU

MBK  — MHKpPOOOKOBOI KapoTax

MK — MHUKPOKapOoTaxX

M3 — MHKPO3OHALL

BI1 — METOA BRI3BAHHLIX ITIOTEHIIMAAOB

JAeKTpOMarHuTHLIN Kapotaxk (OMK)

MUK — HMHAYKIMOHHBIM KapoTask
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BHMKHM3 — BEICOKOYACTOTHOE MHAYKIIMOHHOE KapOTa)KHOE HM30MapaMeTpu-
YyecKoe 30HAUDOBAHHE

SIMK — SIA€PHO-MAarHUTHBIN KapoTax

AK — AHU3AEKTPUYECKHUH KapOTaXk

KMB — KapoTa’Xk MarHUTHOW BOCIIPUUMYHUBOCTH

PapunoakTnBHBIE BUABI Kaporaxa (PK)

'K — raMma KapoTax

ITK-T1 — raMma-raMMa-IAOTHOCTHOM KapOTaxk

'K — ramMMa-KapoTa’k MHTerPaAbHBIN

I'K-C — raMMa-KapOTaXX CIIeKTPOMETPHYeCKUM

ITK-A — ramMma-raMMa-KapoTaXk AUTOIAOTHOCTHOM

HI'K — HEeUTPOHHHIM raMMa-KapoTaX

HK — HEeNTPOHHBIM KapoTaXx

MHHK — UMIOYABCHEIM HEHTPOH-HEUTPOHHEIM KapOTax

MHI'K — UMOYABCHBIM HEHTPOHHEIM IaMMa-KapoTak

MHIK-C — UMOYABCHBIM HEWTPOHHEBIM TraMMa-KapoTaXX CIeKTPOMEeTpH-
YeCKUuH

HHK — HMMIOYABCHBIM HEUTPOHHBIM KapoTaXk

MHK-C/0 — KHCAOPOA-YTA€POAHBIM KAapOTaXx
AKyCcTHYECKHE BHABI KapoTaxa (AK)

AK — aKyCTHYeCKHMH KapoTax

AKII — LIMPOKOIIOAOCHEIM aKyCTHYeCKHUM KapoTax

CAT — CKB&)XKHUHHEIM aKyCTUYECKHUN TeAeBHU30p

AKB — aKyCTUYECKHH KapOTa)k MHOTOBOAHOBOM

TepMoKapoTax (BbICOKOTOYHBI, AuddepeHnarbHblil)-T

BT — BBICOKOYYBCTBHUTEAbHAsI TePMOMETPHsI

Apyrue BUABI Ka@poTaka

BM — OapomeTpus

BCII — BepPTUKAAbHOE CeHCMHUYeCKoe IPOPHUANPOBAHNE

FAK — THAPOAWHAMHUUYECKHUM KapoTakK

HakAOH — HAKAOHOMETpUSI (3IAEKTpUYecKass, HHAYKIMOHHAasi, AaKyCTH-
Jyeckas)

AC (KB) — ompepeneHHe ApaMeTpa CKBa)KUHHL (KaBepHOMETPHS)

[ITC — CKBa)XKHHHasi TpyOHasi TpodUreMeTpHs

AKLY — aKyCTUYeCKHUM IleMeHTOMep

T — raMma-raMma lileMeHTOMep

ITK-IJ - ramma-raMMa-lleMeHTOMEeTPHUS

AM — AOKalus My@QT KOAOHH

Pes. — PpEe3HUCTHUBUMETDHUSA

nc — HWHKAMHOMETPUS CKBa’XUH

B paspe3ax CKBa)KHH BCeX KaTE€TODHH BHIAEASIOT HHTEPBAaAbl, Tpebyio-
e PA3AMYHOM AETAABHOCTH HMCCAEAOBAHHUI: OOIIeH, AETAABHOW U CIelH-
AABHOH.

OfmHe HCCAEAOBAHHSA BBIIIOAHSIIOTCS IO BCEMY CTBOAY CKBa’KHHEI OT 3a-
6Os1 AO YCTbsI AMT U3YUEHHS] TeONOTHYECKOTO CTPOEHHUs paspesa;

AETAABHEIE HCCAEAOBAHHS — B IEpPCIeKTUBHHIX (MAM MPOAYKTHBHEIX) Ha
HedTh U ra3 HHTEPBAAAX;

crreqHaAbHpIe — B OTAEABHLIX IIAACTaX HAM LIeA€BHIX MHTEpPBAaAdXx MO CIe-
LIMAABHLIM TE€XHOAOTHSIM.



13.8.2. NMPOMbBICAOBO-TEO®UN3UYHYECKHME BMAbI PABOT

TeopusnyeckHe paborsl B CKBaXKHHAX — TEXHOAOTHYECKUE OIepallUH II0
obecrieyeHHUIO CTPOUTEABCTBA M PEMOHTA CKBa)XKHH, BHITIOAHAEMEBIE reodu3nue-
CKHMHU NPEANPUATHUSIMYA, BKAIOYAIOIIHE:

® NMPOCTPEAOYHO-B3PEIBHEIe PaboTel ([IBP) mo BTOPHYHOMY BCKPBITHIO, WH-
TEeHCU(PHUKAIIUN IPUTOKOB U AMKBHUAAITUN aBapHi;

® UCIBITAHME IIAACTOB MHCTPYMEHTaMM Ha Tpybax M Ha Kabeae:

OIIK — onpoboBaHHe NMAACTOB NMpUOOpPaMK Ha KapoTaKHOM Kabeae;

HUIIT — wucnelTaHWe I[AACTOB HUCHBITATEAIMHM Ha Tpybax (KOMILAEKTaMH
UCHBITATEABHBIX UHCTpyMeHTOB — KHH);

® oTOOp 00pa3LoB MOPOA U (PAIOHMAOB MpubopaMu Ha Kabeae:

KO  — orbop kepHa npubopamMu Ha Kabeae;

or — 0T60p 06pAa3NoB CTPEASIIOIINM UAH CBEPASIIIUM IPYHTOHOCOM;

® BBI30OB IIDUTOKA CBAOMPOBAaHHEM U UMIYALCHBIMU AENPECCHOHHLIMHU BO3-
AEMCTBUSIMH;

® aKyCTHUYeCKHe, TelIAOBBIe, SIAeKTPUYECKUEe U UMIIYAbCHEIE BO3AEMCTBUS Ha
Npu3abOMHYI0 30HY IAACTOB;

® OYUCTKY 3a00€B CKBa)XWH, YCTPaHEHHE T'MAPATHRIX U apadHUHOBBIX IIPO-
GOK B CTBOAAX CKBaXXUH;

® YCTAHOBKY Pa3AEAMTEABHEIX MOCTOB, [IaKEPOB U PEMOHTHHIX IAACThIpeHn;

® YCTAHOBKY 3a00MHBIX KAAQIIAHOB M IITYIIePOB, U APyrue HOAOOHEIE OIle-
pauuu.

T'eoaoro-TexHOAOTHYECKHE HCCAEAOBAHHA CKBaXHH (ITH) — wusmepeHue
rapaMeTpoB OypeHUs], llapaMeTpOB M CBOWCTB IPOMBIBOYHOW >XUAKOCTH, CO-
Aep>KaHUS B HEM YTA€BOAODPOAOB M APYTUX NOCTYIAIOIIAX M3 BCKPEITBIX IIAACTOB
dAOHMAOB; OTOOpP M 3KCIPecC-aHAAM3 IIAaMa, SKCIPecC-aHaAH3 KepHa Ha Oy-
POBOI.

CkBakMHHas reo(m3vKa HAM CKBa)KMHHas reodusuyeckas pa3sBeAKa
(CTP) — CAYXKHUT AASL M3y4YEHHS] MEXCKBOKHHHOTO IIPOCTPAHCTBa. B CKBaXkKUH-
HOM Teo(PU3UKe BEIAGAAIOT COOTBETCTBEHHO CKBAKHHHYIO 3AEKTPOPA3BEAKY,
CKB&)XMHHYIO MAaTrHUTOPa3BEAKY, CKBaXUHHYIO TIpPaBUPA3BEAKY, CKBa>XHHHYIO
CeMCMOPa3BeAKY.

CKBa)XHHHBEIE CEeMCMOAKyCTHYEeCKHe MeTOAbl — celicMokapotax (CK), Bep-
THKaAbHOE celcMuyeckoe npoguampoBanue (BCII), MeKCKBa)KUHHOE IIPO3BY-
YABaHHUeE, CKBa&)XUHHAsI celicCMopa3BeAKa METOAOM HEIPOAOALHOTO BEPTUKAALHO-
ro ceiicMuyeckoro npoguaruposanus (HBCII) — mO3BOASIOT MU3y4aTh paspe3s He
TOABKO B HEIIOCPEACTBEHHOW OAM30CTHU OT CTBOAA CKBa)XMHEI, HO M Ha 3HA4Yd-
TEALHOM PacCTOSSHUU OT HEro.

CkBaxuHHas rpasupa3Beaka (CI'P) cymlecTByeT B ABYX MOAUDUKAITHUAX.
IlepBy10 NPHUMEHSIIOT AASL OIPEAEAEHHsI MECTOIIOAOKEHUSI U ITapaMeTPOB reOAO-
TMYEeCKUX OOBEKTOB, MBASIOIIMXCS MCTOYHUKOM TPaBUTAIIMOHHLIX AHOMAAMIH,
BTOPYIO MOAUMDUKAIUIO — AASL ONPEAEA€HUsI NAOTHOCTH CAOEB, IIepeCceuYeHHBIX
CKB&)KMHOH (rpaBUTALIMOHHLIN KapoOTaK).

CkBakMHHasg MarHuMropasBepka (CM) ocHoBaHa Ha HM3YYEHUH PacIipereAe-
HHSl eCTeCTBeHHOTO MarHUTHOTO IIOAS 3€MAHM IO CTBOAY CKB&KHHBL.

CKBaXUHHAas 9AEKTPOpa3BeAKa BKAIOYAET MHOTO METOAOB, OCHOBHEIMHM U3
KOTOPLIX METOABI CKBA’KMHHOM HHAYKTHBHOHN 3A€KTPOPA3BEAKH, METOA PaAHO-
BOAHOBOBOTO IIPOCBEYHBAHUS MAM CKBAKUHHBEINA PAAMOBOAHOBOM Metop (CBPM),
TA€ HM3Y4YalOT YCAOBHSI PACHpOCTPaHeHWsl DPAAMOBOAH B IIPOCTPAHCTBE MEKAY
CKB&)XKMHAMU U B CTOPOHE OT HUX.
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DddertuBHocTs TYIPC AAST AOCTHIKEHHS YKA3aHHHIX BBHIIIE LA 3aBUCHUT
KAaK OT MX KOMIIAEKCA, 00'beMOB, TEXHOAOIHM U KadecTBa BEINOAHEHHs, peria-
MEHTHPYEMBIX COOTBETCTBYIOUUMHU «[IpaBMAGMU» M WHCTPYKLHUSMM, TaK U OT
KayecTBa IIEPBUYHOTO M BTOPUYHOrO BCKPBITHS M3y4aeMoOro paspesa, uHdopmMa-
THUBHOCTH MCIIBEITATEABHBIX PA0OT, MPEACTaBUTEALHOCTHM OTOOPAHHOTO KepHa.
TpebGoBaHUs K 3THM BMAAM PabOT M3AAraloTCsi B COOTBETCTBYIOMIMX HOPMATHUB-
HBEIX AOKYMEHTAaX U NMPOEKTHOM AOKYMEHTAIlUM KOMIIAEKCHBLIX IIPOEKTOB M3yde-
HUSI ¥ UCTIOAB30BAHUsI HEAD.

Teodusnyeckre MCCAEAOBAHMA U PAOOTHI B CKBAXHHAX SIBASIOTCA HEOTBH-
€MAEMBIMHA TEeXHOAOTMYECKMMM JTAallaMM CTPOUTEABCTBA BCEX Kareropui CKBa-
JKHH, UX 3KCIIAyaTalliM, PEeMOHTA ¥ AMKBUAAIUM.

3apaun 'NPC:

1. Teorornueckoe usyuyenune meropamu 'MPC Bcero paspesa OINOpPHEIX, ITa-
paMeTpUYECKUX, IOUCKOBHIX, OIIEHOYHBIX M Pa3BeAOYHEIX CKBAXKUH (oOuiue wuc-
CAEAOBaHUSI) AOAKHO ODeCIIeUUTh:

e pasApeAeHHe pa3pesa Ha AUTOAOTO-CTPATUrpadUyecKue KOMIIAEKCHI U TH-
OBl (TeppUreHHbIN, KapOOHATHBIN, XeMOTeHHBIM, BYAKAaHOT@HHBIN, KPHUCTaAUYe-
CKHUH U AD.);

e pacuAeHeHMe paspe3a Ha IIAACTHI, NPUBA3KY MX IO TAyOMHE BAOAL OCH
CKB&XVHBI ¥ IO aDCOAIOTHBIM OTMETKaM;

® BLIAGAEHHE CTPAaTUTrpadUIecKuX pernepos;

e IPUBS3KY OTOMpPaeMOro KepHa IO TAyOuHe;

e ynapoOpMalUMOHHOE ofecleueHHe HHTepIpeTanyuM Ha3eMHHIX ([IOAEBHIX)
reo(MU3NYEeCKUX HUCCAEAOBAHUHN (CeMCMOpa3BeAKH, DAeKTPOPA3BEAKH, IpaBUpa3s-
BEAKH, MarHUTOPa3BEAKH, PAAMOMETPUYECKON Pa3BeAKH);

e AMTOAOTMYECKOe M3yYeHHe HHTEepPBAAOB pa3pes3d, He OXapaKTepPU3OBaH-
HEIX OTOOPOM KepHa;

e OIpeAeAeHHe KOAAEKTOPCKMX CBOMCTB M XapaKTepa HAacCHIIEHHOCTH
TIOPOA.

C peApio uMHAOPMAUHOHHOrO obecHedyeHUs HHTepIpPeTanuu Ha3eMHEIX
reopu3NYECKUX MCCAGAOBAHMII M IIOCTPOEHMS] MOAEAeH M3y4aeMBIX OOBLEeKTOB
[0 BCEMY pa3pe3y HUCIOAB3YeMBIX AAA 3TOTO CKBA)KUH AOAKEH BBIITOAHSTHCS
KOMIAEKC MeTOAOB ['MIC, MO3BOASIONIMI IMOCTPOUTH Treo(U3NUecKHe MOAEAHR
paspesa AASL CeHMCMOpa3BeAKH (CeHCMOaKyCTHYeCKHH pa3pes), SAeKTPOPa3BeAKH
(re0dAeKTpHUUECKUHM paspe3), IpaBUPa3BeAKM (TeONAOTHOCTHOH paspes) W Mar-
HUTOPa3BEAKY (reOMarHuUTHBIM pa3spes).

2. AeTaAbHBIE T€OAOTHYECKHE HCCAEAOBaHHMs B OIOPHBEIX M IapaMeTpu-
YyeCcKMX CKBA’KMHAX BHIIOAHSIOTCS B HEM3y4YeHHOM paHee YacTH pa3spesa u
B HHTEpPBaAaX IPEANOAAraeMol NPOAYKTHBHOCTH; B CTPYKTYPHHIX, IOMCKOBHIX,
OLIEHOYHKIX W Pa3BEAOYHHIX CKBa)XHHAX — B IEepPCHeKTUBHBIX HHTEPBAAaX.
JeTarbHEIE HMCCAGAOBAHUS B KOMIIAGKCE C ADYTMMH AGHHBEIMH AOAXKHBI obec-
TIEYUTD!

e cTpaTurpaduyeckoe pPacCuyA€HEeHHe M KOPPeAsHMIO Pa3pe3oB NpPOGypeH-
HBIX CKBA’KHUH;

® AUTOAOTMYECKOE pacyAeHeHHe H3y4aeMOrO pa3pe3a Ha MAACTHL TOALIMHON
A0 0,4 M (B 3aBHCHMOCTH OT PACYAEHSOIel CIIOCOOHOCTH MCIOAB3YE€MBIX METO-
AoB TVIC), IpUBS3KY IAACTOB IO TAyOHHe M aOCOAIOTHBEIM OTMETKaM (IMOCTpoe-
HHE TeOMEeTPUYECKON MOAEAH);

® AETAABHYIO AUTOAOTHUYECKYIO OHEHKY U ONPEeACACHUE AMTOTHIIA IIOPOA;

e OlpepeAeHHe KOMIIOHEHTHOTO COCTaBa TBEPAOM (basbl IIOPOAHI M ee IIOo-
PHUCTOCTH (IIOCTPOEHHEe KOMIIOHEHTHOM MOAEAM);
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® BEIAGACHHE B Da3pe3e CKBaKUH KOAAGKTOPOB BCEX THIOB U OIEHKY HX
(PUABTPAIIMOHHLIX CBOMCTB (IIOCTPOEHHE (DUABTPAIMOHHOM MOAGAH);

¢ ompeAeAeHHe KOI(EUUHUEHTOB MOPUCTOCTH, Ta3o- U HedTeHaChIIeHHO-
CTH, NIPOHUIIAEMOCTH, BLITECHCHHUS;

¢ KQUeCTBEHHYIO XapaKTEPUCTHUKY (PAIOMAOHACHIIEHUS — PAa3AEACHUE KOA-
ACKTOPOB HA NPOAYKTHUBHBIE U BOAOHOCHEIE, & MPOAYKTUBHBIX KOAAEKTOPOB —
Ha razo- ¥ He(TEHOCHBIe, KOAMYECTBEHHYIO OILIEHKY (PAIOMAOHACBHILIEHHUS AAS
KOANEKTODOB;

® OHNpEAEAEHHE MOAOKEHWM MEX(MPAIOMAHLIX KOHTAKTOB, HAAMYUS TPAHUI] U
XapPAKTePHUCTUK IIEPEXOAHBIX 30H ([TOCTPOEHHE (PAIOMAAABHOM MoAeAM), dpdek-
THUBHELIX T'a30- U HE(PTEHACHIIEHHELIX TOALINH;

® OIIpejpeAeHHre MAACTOBHIX AGBACHUW U TEMIIEDPATYD;

® ONpeAeAeHHE HEOAHOPOAHOCTU IIAACTOB (OOBLEKTOB);

¢ IIPOTHO3UPOBAHYUE MOTEHILIMAABHBEIX ACOUTOB;

¢ IPOTHO3UPOBAHHUE I'€OAOTMUYECKOTO pa3pes3a B OKOAOCKBAKHMHHOM U MeXK-
CKB&’KMHHOM IIPOCTPAHCTBE.

KoAnyecTBeHHbIe XapaKTEPUCTHUKH HAACTOB OHPEAEASIOTCSI C y9eTOM pas-
pemaronie cnocob6HocTH Metopaos [HMPC,

O6bemer 1 kavecTBo T'MPC B IPOGYPEHHBIX Ha MECTOPOXAECHUH CKBAKH-
HaX AO/JKHEI OOECIIeYUTh ONPEeAEACHHEe NMOACYETHBIX IapaMeTPOB C AOCTOBEPHO-
CTBIO, PerraMeHTHPOBaHHOM «KaaccuuKanued 3amacoB U pecypcoB HeMTH U
FOPIOYHX ra30B» AAsT COOTBETCTBYIOLIMX KATETOPUM 3aMacOB, MOAYYEHHE HMCXOA-
HOU MH(QOPMAIMK AAST TIOCTPOEHUS TIOCTOSIHHO ACHCTBYIOMIMX IU(PPOBBIX I'€OAO-
FO-TEXHOAOTUYECKUX MOACAEH MECTOPOXXAEHHH, 060CHOBaHUS KO3 PUITUEHTOB
U3BAEYEHHS, COCTABACHHUsI TEXHOAOIMUECKHUX CXeM U IIPOEKTOB IIPOGHOM H
ONBITHO-IIPOMBIIIACHHOM 9KCHAYaTallMH, IIPOEKTOB pa3pabOTKU MeCTOPOK-
ACHUM.

3. Teonoro-texHorormyeckue HcCCAeproBaHus cKBaxuH (ITU) obecme-
YUBAIOT:

®* AOKYMEHTHPOBAHUE M ONTHMHU3ALHUIO PEXKUMOB OYpPEHHS, KOHTPOAS IIPO-
BOAKH CKBa’KHHEI;

¢ ONIEPATHUBHYIO MH(POPMAIMIO O COOTBETCTBHH (PAKTHYECKUX TEXHOAOTHWUE-
CKUX NapaMeTPOB OypeHHs UX 3HQUEHUSIM, YCTAHOBACHHLIM B TeOAOTO-TEXHOAO-
TUYEeCKUX HapsAax (3apAaHUsX);

¢ BBISIBACHHE U IPEAYNPeXACHWE ABAPMMHBIX CHTyallMii B mpoliecce 6y-
peHus;

* HH(POPMALMOHHOE OGecredyeHHe ¥ KOHTPOAL IPOIECCa [IeMEeHTHPOBAHHS
CKB&)KUH;

® ONEPATUBHOE IIPEACTABACHUE I'€OAOTHYECKUM U TEXHOAOTHYECKHM CAYK-
Gam 6ypOBOro NpPeANpUSTHS U 3aKa3yhKa UH(GOPMALIMU O ANTOAOTMYECKOM CO-
CTaBe, XapaKTepe HaCBILIEHHOCTH M KOAAEKTODCKUX CBOWCTBaX BCKPLIBAEMEIX B
npoltecce OypeHUst TOPHRIX IOPOA;

® OIePaTHBHOE BBISIBACHHE YTAEBOAOPOAHEIX U HHBIX (DAIOHAOB HEIIOCPEA-
CTBEHHO IIPU BCKPBHITUH HAACTOB-KOAAEKTOPOB;

¢ OIEpPAaTHUBHOE IIPOTHO3UPOBAHWE AQHOMAABHO-BLICOKMX M AHOMAABLHO-
HM3KHX IAACTOBBIX AABACHHUH, NMPeAOTBpAIlEHUsT (DAHIOAOIPOSBACHHIN UM HHBIX
OCAOKHEHWH U aBapuil npu GypeHuH.

¢ BBEIAQYY PEKOMEHAALHH N0 YTOYHEHMIO MHTEePBAAOB OTOOpa KEpHa, Mpo-
BepeHuss [MIPC ¥ UCHOLITAHHS HAACTOB.

4. AccAepOBAHMSA M KOHTPOAb TEXHHYECKOTO COCTOSIHMS CKBa)XKMH M Tex-
HOAOTMYEeCKOTo OGOPYAOBAHHMS — TreOo(pH3NYEeCKHE HCCAEAOBAHUS, IpeAHAa3Ha-
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yeHHHIE A MHGOPMAIHOHHOTO obecnedeHus yIIpaBA€HUs NpolleccoM OypeHus,
3aKaHUYMBaHUs U AMKBHAAINH aBapuii. Metopsl ITMIC AOAKHEL 00€CTIeUHTD:

Onpegeaenue mexHUYECKOro COCMOSHUSA OMKPBUNOTO CIBOAU CKBUKUH!

® ONpeAeAeHHe MPOCTPAHCTBEHHOTO MOAOKEHHs — TPAeKTOPUM M KOH(DH-
TyPalUy CTBOAA CKBAKUHEI, COOTBETCTBUSI TPDAEKTOPHH CTBOAA IPOEKTY;

® OIPEACACHHE T€OMETPHUHU CedYeHHs CTBOAQ, BEIAGACHHE JXEeAO0OB, KaBepH,
CAABHUKOB, MECT BHITyYMBaHUS U TeUeHHs TAWH, IIPOTHO3HPOBaHWE MPHUXBATO-
OIaCHBIX 30H;

e BEIABAGHHE 30H (PAIOMAOIPOSIBACHUHN U HOTACHIEHHUH.

AukBugauyuio apapuil npu Oypenuu:

e BLIIBAGHUE MHTEPBAAOB NpuxBaTta OypoBoro mHcTpyMeHnTa u HKT;

® AMKBHMAQLIMIO IIPUXBATa IPOCTPEAOYHO-B3PBIBHBIMH METOAAMY;

e OOpEIB MAM DPe3Ky OYPHABHBIX, HACOCHO-KOMIIPECCOPHBIX M 06CaAHBIX
TPYG;

e BLIABACHHE OCTAaBAEHHBIX B CKBa)XUHE METAAAMUYECKHX IIPEAMETOB;

e AMKBHAALMIO IOCTOPOHHUX MIPEAMETOB B CKBa)KHHE M OYHCTKY 3a00si;

® YCTAaHOBKY C IIOMOMHIBIO KaOEeABHEIX YCTPOMCTB Pa3sA€AUTEABHBIX U U30AS-
LIMOHHLIX MOCTOB B CTBOA€ CKBA’KHMHEI;

e HaBeAeHME CIIEIMAABHBIX CKBa)KUH AAS TAyHIEHHs (POHTAHOB C IIOMCKOM
reo(pu3nYeCKUMH METOAAMH aBapUMHOIO CTBOAQ.

Hccaegosanue obcaghbix KoaoHH memogamu THC:

e KOHTPOAL AMAMETPOB, TOAIMH MU ILIEAOCTHOCTH OOCAAHBIX KOAOHH (KOH-
AYKTOPa, TEXHUYECKHUX U IKCIIAYATALMOHHBEIX KOAOHH), rAyOuH uX OaiiMakoB M
COOTBETCTBUS HX IPOEKTY CKBAKUHBI,

® KOHTPOAL M3HOCA U ITOBPEXAEHHIH OOCAAHEIX KOAOHH (KOHAYKTOPa, TeX-
HUYeCKMX M JKCIIAYaTallMOHHBIX KOAOHH), IPOrHO3MPOBaHNE aBAPUUHEBIX CHUTYa-
M B Ipoliecce GYPeHus1 U KCIAyaTallu¥ CKBaXKHHBL,

e KOHTPOAL HAAMYUS M MECTOIIOAOJKEHHUSI 9A€MEHTOB TEeXHOAOTMYECKOU OC-
HACTKHA 0OCAaAHBEIX KOAOHH (I[@HTPATOPOB, CKPeOKOB, TypOyAH3aTOPOB, 3aKOAOH-
HEIX IIAKEPOB U AP.) ¥ COOTBETCTBUS KX IIPOEKTY,

e PErMCTPAIMIO PACHOAOKEHHS My(dT 06CAAHBIX KOAOHH (B YBSI3KE C F€OAO-
TUYEeCKHUM pa3pe3oM);

e IpeAcTaBAeHHe (PAaKTUYECKOTO IIAacCIopTa KOHCTPYKTHBHBIX 3AE€MEHTOB
0DCAAHBIX KOAOHH AASL A€AQ CKBa’KUHHI.

Konmpoab u obecneuernue 3ampy6HOU U30AAYUU CKBAKUH:

e OIpepeAeHMe BBICOTHI NOABEMA IeMeHTa 3a KOAOHHOM, OAHOPOAHOCTH
IIeMeHTHOTO KaMHsl, IIOAHOTEI 3aTIOAHEeHHUS [[eMeHTOM 3aTPyOHOrC IPOCTPAHCTBa,
HaAWYHs 3aTPYOHBIX KaHAAOB, 3aIIOAHEHHBIX JKUAKOCTBIO U Ta3oM;

e OIIpepeAcHHE HAAWYUS CIEeNIAeHHS IleMeHTa C KOAOHHOW U MOPOAOH;

e BLIIBACHHE 3aTPYOHBIX IIEPETOKOB, ABHJKCHHs >XMAKOCTH M rasa 3a Ko-
AOHHO; :

e OIIpeAEGACHME TETIAOBOTO PEKMMA MOPOA B TOAIIE MHOTOAETHEMN MEep3AOTHL,

e MPUBSI3KY K Pa3pe3y U YCTAHOBKY 3aTPYOHEIX B3PBIBHBIX ITAKEPOB.

e OIEHKY KaueCTBa M30AMPYIOMIMX MOCTOB;

OnpegeAerue COCMOSIHUA MEeXHOAOTUHECKOTO 060PYJOBAHUSA CKBAXKUH.

5. Onpo0GoBaHKE M UCTIHITAHHE MAACTOB ([IPSIMble NCCAGAOBAHUS NAACTA) —
omnepanuu, obecleynBaime oToop 06pasoB MOPOA M MAACTOBBIX (PAIOMAOB U3
CTeHOK CKBKHWHBI, MCCAEAOBAHME WX CBOWCTB M COCTaBa, a TaKXe HU3MEepeHHe
I'MAPOAMHAMHUYECKUX MMAPAaMETPOB U NAACTOBOTO AABA€HHs B IIpoLecce oTOOpa
(hAIOHMAOB C 1IeABIO M3y4eHHs] (PUABTPAIIMOHHBIX CBOMCTB MAACTA. DTH HCCAEAO-
BaHMS [POBOAATCA C MOMOIIBIO CIEIHaABHOTO OBOPYAOBAHHA — HMCILITATEACH
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naactoB Ha Tpybax (MIIT) mam ompoGoBaTeaeil mAaacToB Ha kabeaeit (OITK), a
TaxXe HOKOBEIX IPYHTOHOCOB.

Ilpn 3aKaHYHBaHHH CKBa)XHH AOAJKHO OBITB 06eCHeYeHO BTOPUYHOE
BCKPEITHE IIAGCTOB NyTeM Inepdopalud 06CaAHON KOAOHHBI, LIEMEHTa H IIOPOA
(IPOCTPEAOYHO-B3PEIBHEIM, CBEPASIIIIUM HAH APYI'MM METOAOM) ¢ MAKCHMAABHBIM
COXpaHeHHEeM (PUALTPAIJHOHHBIX XaPAKTEPUCTHK MAACTOB,

TeogpH3nveckoe CONpoOBOXKAE€HHE BTODHYHOTO BCKDBITHS IAACTOB AOAJKXHO
obecrneyHrTs:

® KOHTPOAB 3a CIIyCKOM B CKB&KHHY IlepdopaTopa Ha Kabeae;

¢ [IPUBSI3KY MHTEPBAaAA Ilep(opalid K TeOAOTHYECKOMY paspesy;

® KOHTPOAb M DErucTpauMio (pakTa M IIOAHOTBEl CpaOaThHIBaHHUSI Tep-
dopaTopa;

® onpeAereHHe (PAaKTHYECKOro IIOAOXKEHHsI HHTepBaAa nepdopaliuu;

® OIIpeAeAeHHe KauyeCTBa BTOPUYHOTO BCKPBITHS.

B mporjecce 6ypeHHs TapaMeTPHYECKHX, IIOUCKOBHIX, OLIEHOYHBLIX U pa3Be-
AOYHEIX CKBaXXHUH O0s3aTEABHO NPOBEACHHE HCIBITAHWH IIPOTHO3HPYEMEIX Hed-
TEera30HOCHBIX UHTEDPBAAOB U HaHOOAee BOAONPOSIBASIIOIIUX T'OPU3OHTOB HEH3y-
YeHHOU paHee 4acTU pa3pesa IpubopaMu Ha KAPOTaKHOM KabGeAe MAHM HCIIBITa-
TeAsIMH IIAACTOB Ha TpyOax.

HcrsItaHna MAacToB npHOOpaMH HA KabeAe H HHCTPYMEHTOM Ha Oy-
PHABHBIX TPYOax AOAKHbI 00eCIeYHTh:

e BBI30B IIPUTOKA, OTOOP repMEeTH3UPOBAHHAEIX P06 JKHAKOCTEH U ra3oB U3
MAACTa;

® DerucTpanuio AMarpaMM AQBA€HHUS U IIPUTOKA NPH HCIBITAHHMY;

® AETAaAbHBIE HMCCAEAOBAHHUS AASL TOYHOTO OIIPEACACHHUS IIOAOKEHHH MeX-
(bAIOMAHEIX KOHTaKTOB, H3yYeHHsI THAPDOAUHAMHUYECKOM OAHOPOAHOCTH IIAQCTOB.

Teogpusnyeckne HCCAEAOBAHHSA MPH HCIOBITAHHH H OCBOCHHH CKBaXHH
AOAKHBI 00eCIIeyHTb:

¢ BbISBA€HHE BO3MOJKHOCTU 3aKOAOHHOHM IHPKYASIIHH, HETepPMETHUYHOCTHU
HU30ASAIMOHHOTO MOCTa M KOAOHHBI (KOHTPOAB KayeCTBa PAa300IeHHUS O6LEeKTOB
HUCIBITAHUS); :

¢ BHIABAEHHE COOOIIAEMOCTH OOBEKTOB HCIBITAHUSI C COCEAHUMH MAACTaMU
B IIPOI[€CCEe UCIBITAHUS;

® KOHTPOAB BBI30Ba, PEXXHMA U COCTaBa MPUTOKA;

® OIIPEACACHHE THADOAMHAMUYECKHUX IIapaMEeTPOB UCCAEAYEMBIX OOBEKTOB.

T'uApOAHHAMHYECKHE MCCAEAOBAHHS B CKBAKMHAX — reo@H3HYeCcKUe HC-
CAEAOBAHHS, NPEAHA3HAYEHHEBIC AAST U3YYEeHHS IPOAYKTHUBHEIX MAACTOB IIPH MX
HMCIIBITAHHH, OCBOEHUM U 3KCIIAYAaTal[dH, MPH 3aKa4ykKe B HUX BEITECHAIOLIEro
areHTa C LEAbI0 IIOAYYEeHHs AAGHHBIX O IIPOAYKTHBHOCTH, (DHABTPAIJHOHHEIX
CBOMCTBAX, a TAK)Ke I'MAPOAMHAMHYECKHUX CBSI3SX MAACTOB, BKAIOYAIOMIHE H3Me-
pPeHHe AABACHMS, TeMIIEPATyPbl, CKOPOCTH MIOTOKA, COCTABAMH CBOUCTB (PAIOHAA
B CTBOA€ CKB&XHHEI C MCMOAL30BAHHMEM aMMapaTypel, CIyCKAEMOH B CKBa)KHHY
Ha KapoTa>kKHOM Kabeae.

TeogpH3HYeCKHE HCCAEAOBAHHS H PAOOTE MO0 HHTCHCHEHKAIHH IIPHTOKOB
B CKBAKHHAX AOAJKHBI 00€CeYHTS.

¢ 000CHOBaHME BO3MOXXHOCTH M CIOCOGOB HHTEHCH(PHKALUH IIPUTOKOB;

® BO3ACHCTBHE HA NMPHU3A0OMHYIO 30HY IAACTOB SHEPTHEH H TPOAYKTAMH
B3PKIBa, TOPEeHMsI IIOPOXOBBIX 3aPSIAOB U rOprOYe-OKMCAMTEABHBIX COCTABOB;

® AKYCTHYECKHE, TEMAOBHIC, JAEKTPHYECKHE, IAEKTPOTHAPABAMYECCKHE H
HMITYyABCHEIE AENIPDECCHOHHBIE BO3ASHCTBHS HAa NPHU3a00HHYIO 30HY IMAACTOB C
TMIOMOLIBIO AMNIapaToB, CIyCKaeMbIX Ha Kabeae U Ha TpyOax;
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e KOHTPOAB IPOIECCAa U Pe3yAbTATOB KMCAOTHBIX 0OpaGOTOK ¥ APYTHX reo-
AOTO-TEXHOAOTMYECKUX MePOIPUSATHI.

6. CnenuaabHbie BUABI B TexHoAorun I'MPC B ckBa)KMHax BCeX KaTeropuu
IPUMEHSIOTCSI B OTAGABHBIX IIEeDCIEeKTHBHBIX IIAQCTaX M MHTEPBAAAX, TAE 00OBIU-
Hulil koMoaekc TMIPC He AOCTAaTOYEH AASL pellleHHUsl ITOCTaBAEHHBIX 33Aad.

13.8.3. KOMIMAEKCMPOBAHUE U 3TAMHOCTb BbINMOAHEHUA
FEODU3UYECKUX, TMAPOAMHAMMYECKMX N TEOXUMUHECKUX
UCCAEAOBAHUA HEDTAHBLIX YU HEDTEFA3OBbIX MECTOPOXAEHMNA

M3MepsieMble TIPH IIPOBEACHUH IIPOMBICAOBO-T€O(PU3NIECKUX HCCAEAOBA-
HHUI CKBa)XKMH (py3MYeCcKUe CBOHCTBA MOPOA (SAEKTPHYECKOe CONPOTUBAEHUE,
BOAOPOAOCOAEPIKaHHe, MAOTHOCT, HHTEPBAABHOE BpeMsi M 3aTyXaHHe NPOAOAB-
HOM BOAHBEL U T.A.) 3@BHCAT OT YIIAOTHEHHMSsI, CLi€MEHTHPOBaHHOCTH, ITOPUCTOCTH,
CBOMCTB MUHEPaABHBIX KOMIIOHEHTOB IOPOA M HACHILAOIUX (DAIOMAOB U U3Me-
HSIOTCSL B ITMPOKUX IIpeAeAax. [103ToMy TOABKO B OTHOCUTEABHO NPOCTHIX reo-
AOTUUECKHMX YCAOBHSIX IIOCTAaBAEHHBIE 33AQYU MOTYT PeIlaThCs OAHUM OTAEABHO
B3STHIM MeToAOM TMC. B GOABIIMHCTBE CAydYaeB MH(OpMAIUs, IIOAyYaeMas o
opomy Merody 'MC, HepoCcTaTOuHa AAsI PelleHMsi TeOAOTHUYECKHX 3apad. Ans
OAHO3HAYHOTO M AOCTOBEPHOTO ONPEAEACHHS] XapaKTepa U CBOWCTB [IOPOA M Ha-
CHIMIAIOIMX UX (PAIOMAOB, U3YYeHUSI KOHCTPYKTUBHBIX 3AE€MEHTOB CKBAXHMH HC-
HOAB3YIOTCSI Pa3AHUYHBIE IO (PU3HUYECKON IPHUPOAE METOABI TUPC (sAekTpuue-
CKHe, SAeKTPOMAarHUTHBIE, PAAMOAKTUBHEIE, aKyCTUYECKHE, SIAPHO-MArHUTHBIE,
IMAPOAMHaMHUYECKHE, TeOXUMUYECKHE U APYTHeE), COCTABASIIOIIUX OOsi3aTeAbHBIH
kommaekc TMPC.

Boo6I1e, mOA KOMIAEKCHPOBAHMEM BBIIOAHEHHMs MCCAeAOBaHWM HedTera-
30BLIX 3aA€XKeM M IIAGCTOB C IIeABIO CO3AAHUsI MH(OPMAIMOHHON 0a3bl IIPOEeK-
TUPOBAHUA M HAyYHOTO OOeCIeYeHHsl Pa3paboTKU He(TSHBIX U Ta30HeTAHBIX
MECTOPOXXKAEHHMH IOHUMAIOT UCIIOAB30BAHME KAKOTO-AMGO KOMIIAEKCA HCCAEAO-
BaHWM (reo(pU3NIECKUX, TUAPOAMHAMUYECKUX, MTeOXUMUYIECKUX, AabopaTOPHBIX),
COBGPAHHOTO M3 PA3HBIX BHAOB HCCACAOBAHMH AAS PellleHHs] KaKOH-AHO0 MOCTaB-
A€HHOM 3aAau¥ WAU IDVIIIBI 38AaY.

DTAHOCTh BHIIOAHEHUS KOMIIAEKCHEIX HUCCAEAOBAHMM 3TO OYEPEAHOCTh U
CHHXPOHHM3aI¥si BO BDEMEHH — OAHOBPEMEHHOE HAH IIOCAEAOBATEABHOE IIPOBe-
ACHHE DasAMUHBIX METOAOB MCCACAOBAHUS B TeYEHHE KaKoro-anbo STamla HAH

crapus PP — OT TIOMCKOB M DPa3sBEAKH AO 3aBeplnaroled paspaboTKH MeCTo-
POXAEHUM.
O653aTeABHBI KOMIIAGKC — MHMHUMaAbHOe uncao MeTopoB I'MPC, xapak-

TEePU3YIOUINXCST MAKCUMAABHOU 3(D(EKTUBHOCTBIO B TUIIMYHBIX AASL KOHKPETHO-
o paiioHa T'eOAOTO-TeXHOAOTMYECKHUX YCAOBHUAX IIPOBEACHUS U3MepeHud B
CKBAKMHAX M ITOAAEKAILUX 6E3YCAOBHOMY BHIIOAHEHHIO NIPH GYypPeHHH IHOMCKO-
BBIX W PAa3BEAOYHBIX CKBa)KHUH.

O6s3aTenbHble kKoMmaekcel TMPC audypepeHUpyroTCs B 3aBUCUMOCTH OT
Ha3HAYeHMsi CKBa)KUHBI (IOMCKOBasi, pasBeAOYHasl, SKCIAyaTalKMOHHAs), THIa
HCCAGAOBAHMH (0OIIMe HCCAEAOBAHMA II0 BCEMY pas3pesy CKBAXKHWH B Macirabe
ray6un 1:500, AeTarbHBIE MCCACAOBAHUSI B MHTEDBAAE 3aA€TaHUs I1EPCHEKTHB-
HEIX M TIPOAYKTHMBHBIX OTAOXKeHMH B Macmrabe 1:200), cBOMCTB IIPOMBIBOYHOH
JKUAKOCTH (IIpecHasi, COAeHasl, HeIIPOBOASAIIAA) U TUNA KOAEKTOPOB (IPaHyAsIp-
HEBIE, CAOJKHO IIOCTPOEHHEIE).

Komnaekc TYPC ycTaHaBAMBAETCsT TIPOEKTOM Ha CTPOUTEABCTBO CKBAXKHH.
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Puc. 13.23. UcToudukn HWHQOpMaLHH 0 NMapaMeTpax mAacTa ¥ UX UCIOAB3OBAHHE

Tpu nposeaennu ['MIPC nepBEIMH PETHCTPUPYIOTCS KPHMBBIE CTAHAQPTHOTO Ka-
poraxka (KC, TIC) u kaBepHOMeTpHs (HAM IPOdHAeMeTpHsi), Ha OCHOBE KOTO-
PHIX OIPEAEASIIOTCS OOIIMe XapAaKTePUCTHKH pa3pe3a CKBAXKKH. 3aTeM BBIIOA-
HAIOTCSI 3AeKTpHyecKHe HmccaepoBanmsi (BK, BMK, MK, BK3, MK), npu sToM
0GSI3aTEABHO COXpaHeHHe CKBaXMHHEHIX ycAoBHH. Metopnl THIC, oTpaxkaroiue
AWTOAOTHIO TIOPOA M MX TOPUCTOCTH M CAaBO pearupyloljuie Ha CBOWCTBA IIPO-
MbIBOUHOMH kupkoctH, (AK, I'TKII, HK, SIMK) BREIIIOAHSIOT B KOHIIe 00SI3aTEAb-
HBIX HCCAEAOBAHMI, AeTarbHbIE HCCACAOBAHMsI 3aBepIIalOT THAPOAMHAMHYE-
ckuMu uccaepoBarusmu (OITH u TAK) u or6opom o6pasnos nopop (KO). Llar
nccaepoBauii 'AK B 3aBUCUMOCTA OT HEOAHOPOAHOCTH CTPOEHHMSI MAACTa W3-
meHsieTcss oT 0,2 Ao 2 M. OnpoboBaHUe IIPOBOAUTCS CHU3Y BBEPX, OT BOAOHOC-
HOM 49acTH IAACTa K HedTe- ¥ Ta30HACHIeHHOM.

Teodusuueckre MCCAEAOBAHUS B IMEPCTIEKTUBHBIX HHTEPBAAAX TPOBOAATCS
B MHHHUMAaABHEIM CPOK (HE MO3JKe 4eM 4epe3 5 CyT.) MOCAe UX BCKPBITHA.

ITo neAeBOMY Ha3zHaYEHHMIO Pa3AHYAIOT:

e wroMmIaekc TMPC aAsi pellleHUsI TEOAOTHYECKHX 3aAaY;

e xominekc I'MPC aasi u3ydeHUs] TEXHHYECKOTO COCTOSIHUSI OTKPBITOTO
CTBOAA OYPSIUXCS CKBAsKHH;

e kommaekc [MIPC mpH HCTLITAHMSIX B OTKPHITOM CTBOAE B Iporecce 0y-
peHUs;

e koMmmaekc TVIPC AAst M3YUEHHS] TEXHUYECKOTO COCTOSTHHSI OOCAAHBIX KO-
AOHH U KayeCTBa INeMEeHTHPOBAHUsI KOAOHH;

e komnaekc 'MPC npH UCOBITAHUSX B KOAOHHE;

Kommaekcel TUPC coaepskaT HaOOp METOAOB, 00eCIeYNBAIOIIHNX yCIIEIHoe
pellleHre TOCTABACHHBIX 33p34 AAA PA3AMYHBIX TEOAOrO-TEXHOAOTHYECKHX CH-
Tyalui, OCBOEHHBIX B OTeUeCTBEHHOMW mnpakTuke. [Io mMepe ocBoeHUs U arnpoba-
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IMH HOBHIX METOAOB KOMIAEKCHI MOI'YT AOMOAHSATLCA. KoMmaekcer TMPC OpueH-
THPOBAHEBI Ha NpUMEeHeHHe IM(PPOBON KOMILIOTEPU30BAHHOM KapOTa)XKHOM TeX-
HUKH ¥ KOMOMHHPOBAHHEIX CKBKHHHBIX IIPHOGOPOB (MOAYAEIH).

Komnaekcer TUPC AAst penieHHsi TeOAOTMYECKMX 3aAdd BKAIOYAIOT OGsi3a-
TeABHBIE U AOTIOAHHUTEABHBIE MCCAeAOBaHUA. OOsi3aTeAbHLIE MCCAEAOBAHUS CO-
CTOAT U3 MOCTOSIHHOM YaCTH, €AUHOH AASI BCEX DETHOHOB, M M3MEHSEMOMN YacTH,
COCTaB KOTOPOH ONPEAEASeTCSI T€OAOrO-TEXHHYECKMMH YCAOBHSIMU AAS HU3yyae-
MOro OO0BeKTa. AONOAHMTEABHBIE HCCAEAOBAHHS PEKOMEHAYIOTCS K BEIIOAHE-
HHUIO B OTACABHEIX HHTEPBAaAAX AAS M3Y4YeHHs] CAOXKHO IIOCTPOEHHEIX KOA-
AEKTODOB. :

PaccmarpuBasi koMmmrekc MHGOpPMaLUM O TMPOAYKTHBHOM IIAGCTE IO AQH-
HBIM KOMIIA€KCHBIX HCCA€AOBaHWM, T.€. IO AQHHBIM T€OAOTHH, reopH3HYeCKHX,
FEOXMMUYECKUX U TMAPOAMHAMHYECKUX HCCAEAOBAHHUSX, AAGOPATOPHBIX HCCAE-
AOBAHHUAX KEePHA U (PAIOMAOB KaK B3aMMOCBSI3aHHBEIM 3A€MEHTAM eAMHOMN CHC-
TeMHl (puc. 13.23), MOXXHO COCTaBUTbL MPEACTABACHMS] O TEOAOTHYECKOMH MOAEAH
NIAQCTa ¥ €r0 MOAEAH MAACTOBOM (DUABTPALIMOHHOM cucTeMbl (MITDC),

13.9. MCNOAb3OBAHME KOMIMBIOTEPHbLIX TEXHOAOTMIA
B NMONCKOBO-PA3BBEAOYHOM MPOLIECCE HA HEDTb M TA3

B Hacrosimlee Bpems pa3paGOTaHEI M IIMPOKO BHEAPSIOTCS B MOMCKORO-
Da3BeAOYHEIN MPOLIECC Pa3sAMYHbIE KOMIIBIOTEPHBIE TEXHOAOTMH M IPOrPaMMEL.
CoBpeMeHHBIH reoAOr 005i3aH YMETh MCIOAB30OBATh KOMIILIOTEPHBIE TEXHOAOTHH
[Ip¥ NIPOTHO3MPOBAHUH HE(TETa30HOCHOCTH HEAD, AASI TMIPOTHO3a HEAOCTAIOLIHX
F€OAOTHYECKHX ITapaMeTPOB, OLIEHKH DUCKA IIPH BBIGODPE HalpaBAEHUI IOMCKO-
BO-Pa3BEAOYHBIX paboT, NMPH BHIPAGOTKe OOLIEH CTPATETHMH OCBOEHHS HEAD, 30-
HAABHOM MU AOKAABHOM IIPOTHO3UPOBAHUH, IPOBEACHHH IIOUCKA M PAa3BeAKU Me-
CTOPOXAEHUN HedTH U rasa.

B mocaepHee BpeMsa HaMETHUAACH TEHAEHIIUS YCAOKHEHMUS IIOMCKOBO-pa3Be-
AOYHOTO IIpoIiecca, 06yCAOBACHHas! HEOOXOARMOCTBIO HCCAEAOBAHUS Te€OAOrHYe-
CKOTO .CTDOEHHsI HeAp Ha BCe GOABLINX TAYOMHAX, BBIABAEHHS CAOXKHO IIOCTPO-
€HHBIX CTPYKTYPHEIX.O0BEKTOB, AOBYLIEK U 30H He(pTerasoHakKOMAeHHs cTparu-
rpau4ecKoro U AMTOAOTHYECKOIO THIOB, OCBOEHHs TePPHTODHIL C pa3sBUTHEM
MOWIHEIX COAAHEIX (TIpHMKacnmiicKas BHapMHa) MAH BYAKAHHYECKHX IIOKPOBOB
(Bocrounass Cubups), akBaTOpHil MOpell M OKeaHOB U T.A. Bce 3T0 IIPUBOAUT K
BO3PACTAIOMMM OOBEMaM KallMTaAOBAOXKEHHH, MaTePHUAAbHBIX H TPYAOBHIX pe-
CYPCOB U, CACAOBATEABHO, K 3HAUUTEABHOMY YAODOJKAHUIO [IOAYYeHUsI Teo-
AOTMYeCKHUX (DaKTHYECKHUX AQHHEHIX. Bospacrarolme ¢ Ka>KABIM TOAOM OGBEMBI
TEOAOTHYECKOM WH(OPMAllUM B YCAOKHSIOLIUXCSI TEOAOTUYECKHX YCAOBHSX
IPOBEAEHHST TIOUCKOBO-PA3BEAOYHEIX PA0OT B HACTOsIIEe BPeMsi YK€ He MOTYT
OBITE mepepaboTaHEl 6e3 IpHMeHEeHHs MOAEAMPOBAHHSA W HCIIOAB3OBAHHUS CO-
BpeMEeHHBIX KOMIbIOTEPHEIX TEXHOAOTHH U IIPOTPAMM.

SddekTHBHOE NIPHMEHEHHEe MaTeMaTHYeCKHX METOAOB W KOMIIBIOTEPHEIX
TEXHOAOTHH U IIPOTPaMM B He(Tera3oBOM I€OAOTHH BO3MOXKHO AMIIb NpPH Ha-
AMYMM 9YETKO C(POPMYAMPOBAHHOH 33aA84Y¥ HAa COAEPKATEABHOM IeOAOTHYECKOM
YPOBHE, CUCTEMHOM IIOAXOA€ U aHAAH3e €€ pellleHHs, KOPPEKTHON (popMani3a-
UK F€OAOTHYECKHUX ITapaMeTPOB H HAAEKHOIO M KOPPEKTHOIO MaTreMaTHYecKo-
ro obecnevenust. [Iporecc mMoOMCKOBO-pa3BeAOYHEIX pabOT HAaNpaBAEH Ha H3yye-
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HHe TPUPOAHOM AMHAMHYECKOH He(dTerasoreoAOrHdyeckoi MEracHCTeMbl, BhisiB-
ACHUE ee OTAEABHBIX COCTABASIIOIIMX B BHAE 3amacoB YB, ofecneumBarolnX AO-
6eruy HedTH M Taza. Ho M caM mpolecc MOMCKOBO-PA3BEAOYHBIX PaboT MOXHO
pacCMaTpPUBATh B KAYECTBE COCTABASIIONIEM 9acTh AUHAMMYECKOH TeXHOAOTHYE-
CKOI CHCTEMBI TEOAOTOPAa3BEAOYHOTO MPOM3BOACTBA, COCTOSIIEH M3 OTACABHBIX
MOACHCTEM Pa3AMYHBIX HEPApXWYECKHX YPOBHEH, TECHO CBSI3aHHBIX MeXAY CO-
60l B IPOCTPAHCTBE U BO BPEMEHH (DPETHOHAABHBIN, MOHUCKOBBIH, pa3BeAOYHBIN
3TalEl 1 COOTBETCTBYIOIIME CTAaAMHM paboT) (cM. Ta. 12}

TTOMCKOBO-Pa3BEAOUYHBIM IIPOIECC KaK COCTABASIONAs CHCTEMHl T€OAOTO-
Pa3BEAOYHOTO IPOM3BOACTBA HMeeT OrPOMHOE KOAWYECTBO BHYTPEHHUX U
BHEINHMX CBs3€il C TIPUPOAHOM HedTerasoreOAOTHYECKOH MeracHCTeMOH, TeX-
HOAOTUYECKHMM CHCTEMaMM OTAEABHBIX OTPacAed IPOMEBIIIAEHHOCTH, COLHAaND-
HBIMHM, SKOHOMUUYECKHUMH, TOAUTUYECKHUMU U ADYTHUMH (DAKTOPAMH, BAUSIOLINMHA
Ha ee pasBuUTHE U 3D(HEKTUBHOCTE. BHyTpeHHNEe TEXHOAOTHYECKHE CBA3HU IPEA-
CTaBA€HBI, B YaCTHOCTH, CBSI3IMU MEKAY OTACABHBIMH 3TallaMH U CTAAHMAMH pa-
60T. OHM MOTYT HO-Pa3HOMY BAMATH Ha 3@@eKTUBHOCTL paboT. Hampumep, He-
KaueCTBEHHAasi IOATOTOBKA OOLEKTa Ha CTAAMM IIOMCKa IPUBEAET K OYpeHHIO
M3AUIIHAX CKBa)XUH MAM BOOOIIe He AACT pesyabrara. M, Ha060pOT, XOpOIIo U
KaueCTBEHHO MOATOTOBAEHHBIM OOBHEKT OGECHEeYUT 3aTPaTy MHUHMMAABHOIO, Bpe-
MEHH U CPEACTB Ha CTAAUM PA3BEAKH. ' ‘

[TpoBepeHHe ¥ yIpaBAEHHE IIOMCKOBO-PA3BEAOYHBIMHM PpaGOTaMM TaKXe
TpebyeT CMCTEMHOTO IOAXOAA M IPUMEHEHHs] MaTeMaTHYeCKHUX MeTOAOB ¥ KOM-
NBIOTEPHBIE TEXHOAOTHMH M IIPOrPaMM KakK AAs 06paGOTKHM OTPOMHOro obbeMa
HOAy4aeMO# MH(GODPMaLKH, TaK U AASl PELIeHUs] HAYYHBIX ¥ NPOU3BOACTBEHHBIX
3aAa4 IPU MOMCKAX U pa3BeAKe HedTH U rasa.

[Tpy HpOrHO3e HedTera3oHOCHOCTH M IOMCKAaX CKomaeHud YB Gacceiino-
BOe MOAEAMPOBAHHE 3&HSIAO TBEPDAOE MECTO B PSIAY UHCTDYMEHTOB M CPEACTB
M3y4YeHHs IPOILleccOB 0Opa30BaHMsl He(dTH M rasa, UX MHUIpaliu B OCAAOUHBEIX
facceliHaX UM aKKyMYASMH B MECTOPOJKAEHHAX. Y4eT BpeMeHU HapsAy C Ipo-
CTPAHCTBEHHBIMH KOOPAMHATaMH B IPUMEHSIEMBIX BBIYMCAMTEABHBIX CXeMaX Ae-
AQeT BO3MOXKHBIM IIPOCAEKHUBAHNE TE€OAOTMUECKHUX IIPOLIECCOB B XOAE 3BOAIOLMH
BaccelHOB OCAAKOHAKONMAEHHUA. MCKYCCTBO MOAEAMPOBAHUSL COCTOMT B OpMY-
AMPOBKE TUIIOTE3 M CO3AAHHH CIieHApHEeB U UX MOCAEAOBATEABHOM OCYyIIeCTBAE-
HUHM TyTeM U3MEHEeHWs] BXOAHBIX IapaMeTpoB. TakuMm croco60M MOKHO TeCTH-
pPOBaTh CHCTEMY Ha YYBCTBHUTEABHOCTb K BapHal{ TOTO MAM HMHOTO MapameTpa
WAM SIBA€HMS. ITOCKOABKY ONMCaHWe MPOLECCOB CTPOUTCS Ha 3aKOHAX (PU3UKHU U
XMMHUU U peIlleHhe OCYLIECTBASIETCSI Ha CTPOTOM MaTeMaTHYeCKoW OCHOBe, reo-
AOTHYECKHEe THUIIOTe3Hl IOABEPraloTCsl HayYHOMY UCHBITaHUIO. ['HmoTesa, He MOA-
AQIOIIasAcs OMHCAHHUIO CPEACTBAMH MOAECAMPOBAHMWS, CUMTAETCA HEAOCTATOYHO
000CHOBAHHOU.

B YMCAO OCHOBHEIX IIPOIIECCOB, MOAEAUPYEMBIX NPOrPAMMHBIMHU IaKeTaMK
10 6accelfHOBOMY MOAGAMPOBAHHIO, BXOAAT YIAOTHEHHE MOPOA, CTallMOHAPHEIH
¥ HeCTAlMOHAPHLIM IIePEeHOC TellAd, oOpa3oBaHMe YB myTeM TepMHU4YeCcKOro pas-
AoKeHUsT HcxopHoro OB M KpeKuHra XUAKUX YB. Kpome TOro, MOAEAMDPYIOTCS
IpPOLIeCCH TTePBUYHOM U BTOPWYHOM MWIDAllMU XXMAKHMX U Ta3oBeiXx YB. B uncao
33pa4, pelllaeMBIX C IIOMOILIBIO MOACAMPOBAHMS, BXOAUT TaK>Ke IIPOTHO3UPOBA-
HHEe aHOMAABbHO BBEICOKHX TODOBBLIX AABAE€HHM, OOPA3yIOLIMXCS BCAEACTBHE He-
PaBHOBECHOTO YIAOTHEHMS HU3KOTPOHUI@EMEBIX MOPOA. OCBOEHHE TepeyuCAeH-
HEIX TeM B TeueHHe y4eBHOTO NpoHecca BeCbMa aKTYaAbHO.

FOxuo-KacnuiicKasi BIIaAMHA SIBASAACh OAHHM K3 [IOAUTOHOB ONPOOOBAHUA
6acceMHOBOI'O MOAEAMPOBAHMS.
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AAsl DPEKOHCTPYKIIMH HPOIIECCOB TeHepaluMd U MUrpanud YB u IIPOTHO3H-
poBanus ux ckonreHud B FOKB B coTpyaHHYecTBe ¢ 3apyGeRKHEIMH KOMIAHWSs-
MH 1 HAyYHBEIMH LeHTPAMU OBIA BHIIOAHEH DSIA ITPOEKTOB IO 6acceitHOBOMY MO-
AEAHPOBAHMUIO.

TTepBbIM TaKOH IPOEKT OBIA BRITOAHEH B 1994 . COTpyAHHKaMu MHCTHTYTa
l'eororun HAHA (Tyaues WN.C.). MoaeauposanueM nporecca Hedrerazoobpa-
30BaHMS B OCAAOYHOU TOAIle HMXHEKyPHHCKON BIGAMHBI GBIAO YCTAHOBAEHO,
4TO HedbTsIHOe OKHO B pa3pe3e HiKHEKYPHMHCKOIN BIAAMHEI OXBaTHIBAET IIAAEO-
TeHOBBIM CTpaTHrpacduyecKuil HHTepBaA. COTAACHO 3TOH MOAEAH, reHepanus
He(TH HaYaAaCh B KOHIE NAHOLIEHA U MPOAOAYKAETCS B HACTOSIIEE BpeMsi Ha
ray6uHax 6—12 kM (puc. 13.24).

B 1995—1996 rr. corpyannku Uncruryra Feorornnt HAHA BBINOAHHAM ce-
PUIO HAy4YHBIX IIPOEKTOB B YHHBepcutere IOxmnoit Kapoauner (CIUA) mop py-
KOBOACTBOM NPHU3HAHHOTO CIIEIHAAMCTa B OOAACTH 6aCcCeHHOBOTO MOAEAHPOBA-
HusA 1pog. M. Aepu (Lerche u ap., 1997). ITyrem mocTpoeHwust OAHOMEDHEIX MO-
AeAael 1o psay naomaaer (Tagiyev et al., 1997 a Takke Geohistory..., 1997) 6nI-
Ad YHCAEHHO BOCCO3AaHAa KapTHHa 00Opa3oBaHHst HedTH U Tasa ¥ DBOAIOIMH
@HOMAABHO BBICOKMX IIOPOBBIX AQBACHHU B OCAAOUHOH TOAIIE CEBepO-3alapHOM
dacTu HOxxHo-Kacmuiickoro GacceiiHa. B KayecTBe BXOAHBIX ITapaMeTpoB OBIAKM
MCIOAB30BaHbl AUTO(MAIMU HOPOA, BO3PACTEL M MOIHOCTU TOAI, COCTABASIFOLINX
paspes, IMOPHUCTOCTh, NPOHULAEMOCTh, MOPOBBIE AABAEHHS], TeMIIepaTypa, KOAHU-
1eCTBO M THN OB, OTpaxaTeAbHasi CIIOCOOHOCTL BUTPHHUTA H ADYyTHe NapaMert-
pul. CHEKTP BO3MOKHEIX TAYOHHHEIX M BPEMEHHBIX IPaHHI, FeHEepaIuu HedTH
ONPEAEAsIACS TyTeM MOAEAMPOBAHHUS ABYX 9KCTDEMAABHBIX CI[EHAPDHUEB SBOAIO-
WK TEMAOBOrO IIOASI: IIDH TEIAOBOM IIOTOKE, COCTABASIIONIEM COOTBETCTBEHHO
[IOAOBHHY M ABYKPAQTHYIO BEAWYHHY OT COBDEMEHHOIO 3HAaYeHUsI C AHHEHHLIM
HM3MEHEHNEM BO BPeMeHU A0 AOCTHIKEHHs COBPeMeHHBIX 3HaueHHUM. Bbiro ycTa-
HOBAEHO, YTO HauOOAee WHTEHCUBHAs reHepanusi HeTH U Taza MPOHCXOAMAA B
TEUYEHHEe MOCACAHUX 3,2 MAH AT B PACTSHYTOM AO 3 KM HedTSIHOM OKHe, Ipu-
HeM II0CAeAHee OTPaHHYMBAAOCH TAyOmHamu 5— 11 kM (puc. 13.25).

Kak npaBuno, HedTAHOe OKHO OXBAaTHIBAET OTAOXKEHHS, 3aA€rarolide HUKe
TIOAOIIBEL HIDKHETO [IAHOIeHa. HepOynAoTHeHMe, BBEI3BAaHHOE GOABIIUMM CKOPO-
CTAMU HAaKONAEHUSI PAMHHCTBIX [IOPOA, NIPUBOAHT K CMEILEHHIO KOHTYPOB paB-
HBIX AQBA€HHUM BBepX I10 paspe3y, HauWHas C paHHEro IMAHOIeHA (puc. 13.26, a).
Kpome Toro, HaGAIOAQeTCS AATEPAABHELH TPEHA YMEHBIICHHUSI H3GBITOYHEX AAB-
A€HUU B HATPaBACHMHU OT IIEHTPAABHBIX M 3allaAHBIX 4aCTeH OBAACTH K ceBepo-
BOCTOKY (pHC. 13.26, 6), 4TO B COYETaHMU C YBEAWUEHHEM II€CYaHUCTOCTH B TOM
K€ HAIIpABACHWH IO3BOASIET CAEAATb MPEANOAOKEHHE O IIPEHUMYIeCTBeHHOH
MHUrpauuu YB B yKa3aHHOM HANpPaBAEHHM U MX LOCAEAYIONIEH aKKyMYASILUHM B
pe3epByapax.

OTOM Xe TPYNIIOH MCCAEAOBaTeAel GLIA TIPHMEHEH MHBEDPCHBIA METOA MO-
ASAMPOBAHMS 3AACTUYHOM IAMUTHL. B KadyecTBe reoAOrH4ecKOil OCHOBBI OBIA HC-
IIOAB30BaH 12-CEeKYHAHBIH CEeHCMHYECKHM paspe3 AAMHOH 270 K, Iepecekaro-
Ui 0capodryto ToAmy FOKB or zamaaa k BocToky. B pe3yApTaTe OBIAM OIpe-
A€AeHBbI niapaMeTps! (puc. 13.27), XapakTepH30BaBIIHe (HPUIHIECKYIO IIPUPOAY
IAUTHL AO TIOSIBAGHMS Ha HEeH OCAAOYHBIX CAOEB. 3HAYEHHE, YCTAHOBACHHOE AAS
[lapaMeTpa >XECTKOCTH IIAUTHI, OKAa3anoCh COIIOCTABUMBIM C OILIEHKAaMH 3TOTO
[lapaMeTpa AAsl OK€aHWYECKOW KODBI, YTO COTAACYeTCS C IIPEATIOAOKEHHEM O
3areraHuM (pparMeHTa OKeaHWYeCcKo KOpel TeTuca MOoA OCAAOYHEIM ITOKPOBOM
bacceliHa.

Apyroe HCCrepOBaHHe GBIAO OCYIIECTBACHO C IIPMMEHEHHeM MakeTa ABY-
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Puc. 13.24. U3MeHeHHe NO3HIHHM He(dTHAHOTO OKHA BAOAB paspe3oB Kaaamapanu-TImpcarar-
Kiopcenrn n Hedtuara-Kiopospar-Canrayar. B HanpaBAeHHH AeMOLleHTPAa BHAAMHBI TAYGHHA A0
KPOBAH 30HBI TeHepallHK Hed)TH K rasa yYBeAHYHBAaeTCH, CA€AYS CMEH|eHHI0 M30TepM B TAyOGoKHe
CAOH

MepHoro OaccernHoBoro moaeanpoBaHusa GEOPET II (Predicted..., 1997). I'ay-
OUHHEIH 12-CeKyHAHHUN CceHcMHYEeCKUM npodurb pauHONH 280 KM, NPOTAHYB-
IIMKMCA OT 3alldAHOTO Yepe3 IeHTp A0 BocrodHoro 6Gopra IOKB, mocayxkua
CTPYKTYPHOM OCHOBOM AASl KOAHWYECTBEHHOTrO oOlMcaHusa dopmupoBaHus OGac-
CelHa, UCTOPHUHM €ro TEePMAABHOM 3BOAIOIIMHM M o0pa3oBaHUsA YB. PesyabTaTh
MOAEAVPOBAHHUS IIO3BOASIIOT NPOCAEAUTH AWHAMUKY AABAEHHS (DAIOHMAOB, a TaK-
JKe U3MeHeHNe U3OLITOYHOrO AABAEHUSI BAOAL BCEro pa3pe3a, BKAKOYAs YYaCTKH
pa3BUTHA TIpsA3eBOro AMAMMpU3Ma U ByAKaHusMa. [loka3aHO, YTO AHOMAABLHO
BEICOKHE TIODOBHIE AABACHHS SABASIIOTCS CAGACTBHEM HeCOaAaHCHPOBAHHOIO ViI-
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a KYMVYJIATUBHASA TEHEPALIUA HEDOTH

3,4 MJIH J1eT TOMY Ha3a] B HacTosee BpemMn

o KYMVJISTUBHASI TEHEPALIMSI TA3A

3,4 MJIH 1€T TOMY Ha3aj B HacTositee Bpems

Puc. 13.25. CxemaTHYeCKHEe KapThl KYMYASTHBHONM reHepalHH 1o rAyOHHHOMY cpe3y 8 km:
a — Hedty; 6 — rasa. [ucdpu u3oAunui — B epununax Mr YB/r OB

AoTHeHHs. KOAMYECTBEHHO ONMCaHa NmpsMasi CBSI3b MeXAY HHM3KOH IIPOTpeTo-
cTbl0 GacceliHa ¥ BBEICOKMMM CKOPOCTSIMM OCAAKOHAKOIAEHHs. ADYTHUM Ba’KHBIM
BLIBOAOM AAHHOM pabOTHI SIBASIETCS KOAUYECTBEHHOE IIOATBEpRAEHHE BO3MOJXK-
HOCTH MHMTpalu¥ YB M3 ray0oKO3aAerarolUX MaTePHHCKUX TOAILL M UX aKKyMy-
AssiyM B pesepByapax I1T.

Eme opAMH mpoekT mo 6acceMHOBOMY MOAEAHMPOBAHHIO OBIA OCYIIECTBAECH
HUucturyroM T'eopormu HAH Asep6alipkaHa B COTpyAHMUYeCTBe C SIOHCKOM
HanuonaavHo!t HedTsHo#t KoMmnanueld. BBIAO HMCIOAB30BAHO MPOrPaMMHOE
oGecneuenue SIGMA-2D, paspaboranHoe B TexnHoaorumdeckom MccaepoBaTean-
ckoM Llentpe Anonckout HarnuonaavHolt Hedraroit Komnanuu (puc. 13.28).

[ToCKOABKY AAHHBIM IIpOTPaMMHHIM I@KeT NpeACTaBAsieT cobol obpasers
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I1y6HHL paBubIx nasaenui (1200 atm)

3,4 M1 JieT TOMY Ha3a] B nacrosee BpemMsi

6 U3bLITounoe nasienne ¢ionn0s

3,4 muiH J1eT TOMY Ha3aj B nacrosimee Bpems

Puc. 13.26. XapakTepuMCTHKa NOPOBBIX AABACHHH:
a — rAyOuHE (M) paBHHIX AaBAeHu# (1200 atM); 6 — u36uITOUHOE AaBAeHHUe (aTM) Ha cpe3e 8 KM

BOILAOLIIEHHUSI COBPEMEHHRIX 3HAaHUW M METOAOAOTHH B 00AacTH 6acCeiHOBOTO
MOAEAHNPOBAHUA, CYUTAEM HEOOXOAUMBLIM IIPUBEAEHUEe HEeKOTOPOH HHMOpPMAI[UH
O €ro CTPOEHMM U BO3MOXHOCTHX.

[TporpaMMHBI¥ IIaKeT COCTOUT M3 TPeX OCHOBHEIX MOAYAEH: TeOAOrHs, re-
Hepalusa 1 MUTPaIus.

MOAYAB TE€OAOTHUYECKOrO MOAEAMPOBAHHUS YHUCAEHHO BOCIPOU3BOAUT IIO-
TPy’K€HHE U YIAOTHEHHE OTAOXEHHH, TEKTOHWYECKHE HAapYyIIeHUs U THAPaBAU-
YeCKWH pa3phiB CAAOONPOHUIIAEMEIX IOPOA, IIOTOK (DAIOMAOB M TENAOIEPEHOC.
YnAOTHeHHe NOPOA BEYMHCASIETCSI HA OCHOBE 3aKOHAa AEMCTBYIOLIEro HalpsiKe-
HUSI ¥ 3@BUCHAT OT BO3MOKHOCTU BBITECHEHHS MOPOBHIX (DAIOMAOB. YBEAHUYEHUHE
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Touka onopbl
HavanbHbl#
yroJi

HavanbHas Harpy3ka
Ha OKOHYaHHe NJIHTHI (Vo)

Ilepememienne (W)

Kecrkocrs nantsl (D)

JlatepanbHblii cTpece (P)

MomeHT
neperu6a (M)

Janna nantet (L)

Puc. 13.27. IlapaMeTpsl NANTHI-GYHAGMEHTa, XapaKTepH3yomue ee Gu3nIecKyio NPUPoAY

AABAeHUsI (PAIOMAOB HAXOAMTCS B 3aBUCHMOCTH OT HArPy3KM OCAAOYHOM MACCHI,
pacuupenusi (OAIOMAOB HAM reHepanuu YB. TekToHMYeckoe paspeiBOOODa3oBa-
HHUe OMPEAEASeTCs IyTeM YIIPOILIeHHOr0 KOAMYECTBEHHOTO aHaAM3a HaIpsKe-
HMI, a THAPABAHYECKOEe Pa3pblBOOOpa30BaHKe MPOTHO3UPYETCss Ha OCHOBE pac-
npeAeAeHMs MOPOBHIX AABAEHMH. TeMmepaTypHoe IOA€ paspe3a MOAEAHUPYETCs
Ha OCHOBEe YpaBHEHMI KOHAYKTHMBHOTO MU KOHBEKTMBHOIO IlepeHOCa Temad. AAst
pelleHysi YpaBHEHUH, ONMUCHEIBAIOIIUX NPOILEeCChl MUTPAUK (DAIOMAOB U iepPEHO-
ca Temna B ABYMEPHBIX OCAAOYHBIX pa3spe3ax, MCIOAB3YETCs METOA KOHEUHEBIX
pa3HoCTeN.

- B Moayae reHepanuM BBIYHCAfeTCS co3peBaHue OB M Kak pesyAbTaT —
obpasoBanue HedTH U ra3a. MOAEAL CUHUTAETCSI AOCTOBEDHOM, €CAM OHa KaAub-
pyeTcsi AQHHBEIMH IO OTPa’KaTeAbHOM CIMOCOOHOCTH BUTPUHMTA M 3NMUMEPU3AIUI
crepaHoB. TepMansHOe pasaoxeHne OB onuchIBaeTcsi MapaAA€ABHBIMH M IO-
CAEAOBATEALHEIMM PEaKIUsIMH, YTO MaTeMaTHYeCKu (OPMYAMDYeTCs B BHAE
CHUCTeMbl KHHETHYECKUX YPaBHEHUM 1-To mopsiaka.

B MOAYAB MHUTDAIIUM BXOAUT MOAEAMPOBAaHHE BHITECHEHUs (PAIOMAOB U3
MaTEePUHCKMX IOPOA, WX BTOPHYHOM Murpaunuy, PVT-ycroBuit (pacTBopeHHe
(hAIOMAOB) M aKKYMYASIUMM B Dpe3epByapax. Pacuer aABvKeHwsi (DAIOHAOB B
OCAAOYHOM cpepe 0asuWpyeTcss Ha 3akoHe AApCcH C y4eTOM OTHOCHUTEABHOM
IPOHUIIAEMOCTH AASi Pa3AHUYHEIX (ha3. ITOCKOABKY ABUKeHHe (DAIOMAOB B CAabo-
HPOHHUI@EMBIX IOPOAAX OOAAAAeT CBOMMHM, Pa3AMYAONUMHUCS OT IAACTOB-
IIPOBOAHHMKOB OCOOEHHOCTSIMH, TO AAA 3TOM KaTeropuu IOPOA IPUMEHseT-
CA ChenyasbHasi (POPMYAMPOBKA OTHOCHUTEABHOM (hpa30BOM IPOHHUIIGEMOCTH.
MakcuManbHasi PacTBOPHUMOCTh Ta3a B HedTH fABAseTCS (PYHKIHEH AABACHUS
Y TeMIleparyphl U AMddepeHINpyeTcss B 3aBUCUMOCTH OT THUIA HedTH U rasa.
B yCAOBHSIX, KOrA@ AOCTHMTaeTCsi IpeAeA PAcTBOPMMOCTH, HU3OLITOYHBIN Tra3
MO’KeT MUTPDHPOBATL B BHAE CBOOGOAHOM (hasel. ['epMETHYHOCTDL IOKPLIIIKH OII-
PEAeAsIeTCsl XapaKTePUCTHKAMU KAMHUAASDHOTO AABACHMSI AAS AGHHOM AHTO-
AOTHH.

Ha Ka’kpOM IlIare pacyeToB M AAsi K&KAOH 3AeMeHTapHOM A4YeMKH paspesa
OAHOBPEMEHHO DEeLIAIOTCsl YeThipe OAAaHCOBEIX ypaBHEHUs. B 9TO YMCAO BXOAAT
YPaBHEHHUsI COXPaHEHHUs] MacChl COOTBETCTBEHHO BOABL, He(dTH U ras3a, a Takxke
ypaBHeHHEe cOXpaHeHusi SHepruu (remaa). CBOMCTBa MOPOA U (PAIOMAOB 3aAAIOT-
Csl B Ka4eCTBE BXOAHEBIX MapaMeTpOB. XapaKTEPUCTHUKH IOPOA, UMeIoIe OTHO-
HIEHHE K MOTOKY (DAIOMAOB, TAKHE KaK IPOHHI@EMOCTE, OTHOCUTEABHAs IIPOHU-
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[IaeMOCTh M KAIIMAASIPHOE AABAEHME, BEIYMCASIOTCS KAaK (PYHKIMH TOPHUCTOCTH
Ha 3apaHHOU TAyOMHe. CBOKMCTBA, CBA3aHHEIE C TENAOBHIM IIOTOKOM, TAKHE KAk
TEIAOIIPOBOAHOCTh M TEIAOEMKOCTH, 33AAIOTCS B BHMAE (PYHKIIMH IIOPUCTOCTH,
TeMIIepaTyphl U AGBACHUA.

FeoAOTMYECKOE CTPOEHHE, UHTEePIPETUPOBAHHOE 10 CEMCMUYECKUM paspe-
3aM, [epecekaroluM raAybokoBoAHYIO 4acTh FOKB, Aera0 B OCHOBY ABYMEPHOTO
MopeAupoBanusi Mo nporpamme SIGMA-2D. TTocTpoeHne MOAEAM MOTPEOGOBAAO
BBOAA IIMPOKOTO CIIEKTPA T€OAOTUYECKHUX, M€OTePMHUYECKUX M TeOXHMHYeCKHX
AauHbBIX. Hanpumep, pe3yAbTaThbl BO MHOI'OM 3@BHCAT OT AUTOAOTHYECKOTO OIH-
CaHMS TOPU30HTOB, CAATAIOIIMX MOAEAHpPYeMble paspesnl (puc. 13.28, a). boaee
[POHMIIaEMble TOPU3OHTHI CIOCOGCTBYIOT AATEPAABHOM MHUrpaunuu (PAIOMAOB, U
B OAArompUATHBIX CTPYKTYPHBIX YCAOBHSIX MOTYT CAYXUTH BMeCTHAULLeM YB
(puc. 13.28, 6). .

CoraacHO pe3yAbTaTaM MOAEAMPOBAaHHA, )KHAKHe YB, oOpasoBaBlunecs B
OAMIOII€H-MHUOIIEHOBLIX OTAOKEHUSIX U IMUTDHUPOBABIINE U3 HUX B NMO3AHEMUO-
[eH-PAaHHEIAHNOII€HOBLIM IIepUOA, MHUIDHPOBAAM B CEBEPHOM HAIIPAaBACHWH H
6BIAM HAKONAEHB! B CTPYKTypax AminepoH-TTpubasrxanckoro nmopora. CTpyKTyphl
Ilax-Aenu3, Byanra-Aenns, Baxap M Ap., PacloOAOKeHHble B TAyOOKOBOAHOH
yacTu GacceifHa, B 3TOT MEpPHOA elle He ObiAM copMmupoBadbl [Tozxe K MO-
MEHTY, KOTA@ 9TH CTPYKTypbl HayaAM OOpPa3OBBIBATHCS, MATEPUHCKHE OTAOXKE-
HHUS HaXOAWANMCH B 30HE KOHAEHCATO- U rasoobpasoBanus. COOTBETCTBEHHO B
HHX y>Ke MOCTYNaAW MPOAYKTHI IO3AHEHM reHepaluy, MPEeuMyLIEeCTBEHHO TIa30-
obpasubie YB. PeaAu3sanusi KAIOYEBHIX JAEMEHTOB YTAEBOAOPOAHOW CHUCTEMBI
(petroleum systems) IOxunoro Kacnusi B Xope TEOAOTHYECKOM MCTOPHUH Oaccen-
Ha MAAIOCTPHPYETCS C [OMOLIBIO CIEIMaAbHOM aHHOTHPOBAHHOM AMarpaMMhl Ha
mpuUMepe ABYX MAoIaped (puc. 13.29).

C ucnoap3oBanueM nporpaMmmbi GEMMOD Mudford u ap. (1997) nmocrpou-
AM ABYMEDHYIO MOAEAb TEPMaAbHOTO IIOAsl, IpeobpasoBanuss OB #u moToka
(PAIOMAOB IO pa3pe3y, MPOTATMBAIOIIEMYCSI OT MeCTOPOXAeHHusi baraxaHbl-
Cabyuun-Pamaner A0 cTpykTyphl Illax-Aenus. CoraacHO HX HCCAEAOBAHMAM
3HAYMTEALHOE Pa3AMYMe B PAClIPEASACHHH AaBACHMH IO pa3pe3y B MeCTOpPOX-
ACHHUAX AMIIEPOHCKOTrO MOAYOCTPOBA U TAYOOKOBOAHBIX CTPYKTypax OGyCAOBAe-
HO TAYOMHHEIM Pa3AOMOM, IPOXOASAILIMM MeXXAy CTpyKTypamu ['ym-Aenus u ba-
xap-AeHu3. YKa3aHHBIH Pa3AOM 3KPAaHUPYET MOTOK (PAOMAOB, MOCTYIAIOWUX U3
LleHTPaAbHOM rAyHOOKOIOTPYKeHHOHM yacTH GaccerHa.

A6pamc u Hapumanos (1997) npuMeHHAN MakeT 6aCCEHHOBOTO MOAEAHUPO-
BaHud BasinMod ¢ meabto oueHku ypoBHs 3peaocTd OB u TeMmepaTypsl B OAH-
TOLIeHOBEIX OTAOKeHMaXx IOKB, 3aneraromiux Ha AyOMHaX He BCKDHITHIX Gype-
HHMeM. Tak, MakCUMaAnbHasi CTelleHb npeo6Gpa3zoBaHHOCTH OB B OTAOXKEHHSX
BepXHEro OAWIOIIEHA Ha y4JacTKe [IMpcarar, BHIpa’XeHHAs B SKBHBAAEHTE OTpa-
aTeABHOH CIIOCOOHOCTH BUTpWMHHWTA, pasBHa 0,75 % (puc. 13.30, a}. Aps OB
MOPCKOI'O IPOUCXOXKAEHUS (THII 2) 3TO COOTBETCTByeT HAaYaAbHOMY 3Tamy reHe-
pauuu HedTH. Ha aAnarpamMme, IOCTPOEHHOM AAA AGHHOTO YYaCTKa, BHIAGAAIOTCS
AB€ OCHOBHHIe (Pa3bl YB reHeparnuu — MepBBId B 6 MAH A€T, M CAGAYIOLIUH B
2 MAH A€T TOMY Ha3ajA. OTH ABA HMMIIYAbCA I'€HEPAlMM SIBASIIOTCS CAGACTBHEM
IOTPY’KEHHUS] OTAOKEHHH, IOCAEAYIOLIETO BO3ABIMAHMUSA M MOBTOPHOTO [OrPyXKe-
uus. Ha yuacTke Baxap oTMeuaeTcsi TOABKO opHa hasa reHepanum YB. 3aech
BEPXHEOAMTOLICHOBHIE OTAOKEHHS 10 3KBUBAAEHTY OTPa’KaTEABHOM CIIOCOGHO-
CTH BUTPUHHTA HAaXOAATCS Ha TOM JXKe ypoBHe co3peBaHusa OB, uTo GHIAC IIpO-
FHO3MPOBAHO AAS yuyacTKa Ilupcarar (puc. 13.30, 6).

AAST KOAMYECTBEHHOTO ONMCAHMs COBPEMEHHOIO M IaAeOTeMIIepPaTypHOTO
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Puc. 13.28. MopeAp resepainuy, MUTPAnHH H HakonAeHus YB, mocTpoeHHasi ¢ MCHOAB30BaHHEM
nporpamMtioro nakera SIGMA-2D. B 1OkHo-KacnuiicKoil BmapMHe HaAH4YHe, PacCloOAOKeHHe M
NPOTAKEHHOCTh NPOHHIAEMBIX TOPH30HTOB B pa3pese (a) ABAAIOTCS ONpeAeAsomnME (akTopaMu
AAS MHTpanuy U HakonAeHus VB (6)

peXuMa M CBS3aHHBIX C 9TUM OCOOeHHOCTeM HedrerazoobpasosaHusi B [Ipu-
KaCIUUCKO-I'yOMHCKOM palioHe OBIAO IIPOBEACHO MOACAHPOBAHME 10 OTACABLHBIM
naowiaasaM (Hydrocarbon prospectivity..., 1998). DTu MOAEAM OCHOBBLIBAAMCH Ha
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Puc. 13.29. AHHOTHpPOBaHHBIE AHMArpaMMbl peaAH3alHH JAeMEHTOB YTA€BOAOPOAHOH CHCTeMbI
HOsxHoro Kacnusi B XoAe reoAOrHYecKoi HeTopun DacceiiHa Aag AmimmepoH-TIpudasxaHcKoro nopo-
ra (a) u naomapn Ilax-Aenns ()

IMOCTOSSHHOM M M3MeHSAIeMCs BO BpeMeHH TEeIAOBOM IIOTOKe, paCCUYUTAHHOM
10 TeMIepaTypHBIM AdHHBIM H3 CKBa>XHH H C y4yeToMm reorepMHiYeCKHX CBOMCTB
IIOPOA,. HOCTpOEHHbIe TepMaAbHBIE MOAEAHM COIIOCTABASIAMCE C AdHHBIMH oo orT-
pakaTeAbHOM crocoGHocTH BUTpuHHTa (Ro) — mokasareast, UKCHPYIOLIETO
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Puc. 13.30. CkopocTh reHepanyun yrAeBoAOPOAOE (B ep. Mr HedTn/T OB/MAH A€T) B OAHIOI[€HOBBIX
OTAOKEHHAX M0 MAOLAASIM:

[Mupcaar (a) u Baxap (6). CAeBa N0 BepTMKAaAM yKa3aHa HIKaAa 3PEAOCTH IO OTparaTeAbLHOH CIIo-
CcoOHOCTH BHTPHHHTA (% Ro):

I - morpykeHue MaiKONCKOH MaTePHHCKON TOAUM; 2 — CKOPOCTH reHepaijiH HethTH; 3 — paHHe-
3perass HedTsb (0,5-0,7 % Ro); 4 — cpepnespenasa nedrs (0,7-1,0 % Ro); 5 — nosaHespeaas HedTh
(1,0-1,3 % Ro); 6 — 30na razorenepanuu (1,3-2,6 % Ro)

MaKCHUMaAbHOe TeMIepaTypHOe BO3AENUCTBUE, UCIBITAHHOe BMENAoI{UMH [10pO-
Aamu. Takum o0pa3oM, GBIAO yCTaHOBAEHO, 4TO B [Ipukacnuitcko-I'y6uHCKOM
He(TerasoHOCHOM pailoHe Ipouecchl HedTerasoo6pPa30BaHUA OXBATHIBAIOT
cTparurpaduyecKui MHTEPBaA OT IOPEI AO PAHHErO IIAMOIEHA BKAIOYHUTEALHO.

Ha puc. 13.31 B KauecTBe nmpuMepa NPMBOAUTCS AMHAMHKA MPeoOpa3oBaHHs
OB, HarOKeHHasi Ha MCTOPHIO MOTPY)KEHHS] OTAOXKEHMH AASl yyacTKa SIaama.
[Tpu coBpemMeHHOM TeMmIepaTypHOM rpapMenTe okoao 2,0 °C/100 M, TenAoBoii
MOTOK AASL FOPCKOTO BpeMeHM ObIA 3aAaH Ha ypoeHe 70 MBT/M’ ¢ mocaeayiommm
napeHueM Ao 35 MBr/M* B MeAy. B oauronene oH onsrs noseimaercs (61 MBr/m?).
CoraacHo pesyabratam pacyeToB yKe Ha pyOeske IOpPhl M MeAa TeHepaius Hed-
TH B HHUKHEIOPCKHUX OTAOJKEHMSAX AOCTHUTAa cBoero nuka (Ro 0,7—1,0 %). Huset
MeAd BXOAAT B 30HY He(PTAHOIO OKHA TOABKO B MHOIEHE,

AHaAM3UDYsl pe3yAbTaThl OacCeHHOBOTO MopeAmposanus B FOKB, MOXHO
38KAIOYHTB, YTO IpoLecchl HedreoOpa3oBaHUS OXBATHIBAIOT 3AEChH HIMPOKUI
CTpaTUrpachuyeckuii MHTePBaA (OT IOPBI AO PAHHEro IAMOIeHA BKAIOYMTEABLHO)
1 XapakTepU3yIOTCA U3MEHUYHUBOCTBIO B IIpocTpaHCTBe. OCHOBHBIMU (DAKTOPaMHU,
OIIPEACASIONIMMHE  OCOOEHHOCTH HedTerazoo0pa3oBaHUsi, SIBASIOTCS HCTOPUS
PasBUTHA M OCOOEHHOCTH T'eOAOTHMYECKOrO CTPOEHMsI OacceiHa, ero Temmepa-
TYPHBIN DeXUM U T.A. Tak, HanpuMep, COTAACHO pe3yAbTaTaM MOAAMPOBAHHUS B
IOKB, KoTopas HCHBITaAa MHTEHCHBHOE NPOrMbaHve M TIPOIecC AaBHHHOTO
OCAAKOHAKOMAEHMs C (POPMUPOBAHMEM MOIIHON TOAIIM TIAMOLIEH-YETBePTUIHOTO
KOMITAEKCa OTAOKEHHH W TOTPY)KeHHeM Me3030MCKHX MOPOA Ha 3HaUYMTEALHbIe
TAyOuHEl (A0 25— 30 kM), MUK HedTeoOGpa3oBaHHs, UMes PaCTSHYThHIH XapakTep,
OXBATEIBAET MOAOABIE [TAACOreH-HeOTeHOBLIe OTAOKEHUS.

MupoBasi HeTsiHasi W ra3oBas IIPOMBIIIAEHHOCTh MIMPOKO TOAB3YeTCS
paspaborkamu ®pannysckoro Mucturyra HedrH, crnenmarusupyiomerocss Ha
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Puc. 13.31. TepmansHoe npeoGpasopanne OB mo Mepe MOrpy)KeHHs 0CAAOYHBIX OTAOMKEHHI Ha
yuactke frama IMpukacnuiicko-T'yGHHCKoOro paiioHa

paspaboTKe IpPOrpaMMHEIX TEXHOAOTHH AAS HeTera3oBO# MPOMBIIIACHHOCTH.
CoBmecTHO ¢ KommaHuen Beicip-Franlab ®pannysckuit Muctutyr Hedru pas-
paﬁaTbIBaeT H paclpocTpaHsaeT pPAaA BBICOKONIPOU3BOAUTEABHBIX HHCTPYMEHTOB,
npocrtoe B HCIIOAB30BAHHUHM IIpOrpaMMHOe obecrieyeHHue, 4YTO YAOBAETBOpsET
TpeboBaHUA He(TAHOM NPOMBIIINEHHOCTH B TAKHX OOAACTAX, Kak 6acceiHOBOe
MOAEAMPOBAHHUE, MOAEAMPOBaHHE KOAAEKTOPOB (0COOEHHO TPEIIWHOBATHIX) W
dHaAM3a PUCKOB.

PaspaboranHas mmu nporpamMma Temis-MopeAuMpoBaHue HedTerazoHOCHBIX
CHCTEM SIBASIETCS MOAEAMpPOBaHHeM (PU3WYECKHUX W XUMHUUYECKUX IPOIECcCOoB, OIl-
PeAeAsIOIINX HaAW4yHe 3areskel YrAeBOAOPOAOB B OCAAOYHBIX OaccerHax AAs
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CHM)XEHHsI TeXHHYECKUX ¥ (PUHAHCOBBIX PHCKOB IDH I[IPOBEACHHUM ITOUCKOBO-
pa3BeAOYHBIX PaboT.

Haubonree COBpeMEHHBIM SIBASIETCSI HTHHOBallUOHHAs TEXHOAOTUA OacceiHo-
BOTO MOAGAHMPOBAHMS M IPOrPaMMHBINM KOMIAeKC PetroMod, IpeaOCTaBASIOIINI
MIOAHYEO AMHEHKY nepepoBhix 1D/2D/3D TeXHOAOTHI.

Pa3pabOTYNKOM TEXHOAOTHI U KOMIIBIOTEPHEIX Iporpamm PetroMod ¢ Tex-
HUYeCKUMHU XapaKTepUCTUKaMH, siBasieTcss Komnanusa IllaromGepske, obecneun-
BAOIIas IOAHBIM aCCOPTMMEHT KOMIIAEKCHBIX NepepoBhIX 1D/2D/3D TexHOAO-
ruit. KoMIaHusa SIBASIETCSI BEAYIUM IOCTaBIIMKOM MHOTOMEDHEIX TeXHOAOT'HH
MOAEAMPOBaHUSA He(@TEera3oOHOCHBIX CHUCTeM. KAMEHTaMM KOMIAHWHU SIBASIOTCS:
ADCO (A6y-Aabu), BG (BeankoGpuranus), BP (CIIA), ChevronTexaco (CLIA),
CNOOC (Kwurait), ConocoPhillips (CILIA), Eni-Agip (Mraamsa), ExxonMobil
(CIIIA), Kerr-McGee (CLIA), Maersk (Aauusa), MOL (Benrpus), Norsk Hydro
(Hopserusi), Pemex (Mekcuka), Petrobras (Bpasuaus), Petro-Canada (KaHaaa),
Petrodar (CyaaH), Repsol-YPF (Aprentuna), Riped (KuTait), Robertson (Beamko-
Opuranus), RWE-DEA (Iepmanus), Saudi Aramco (CayaoBckas Apasus),
Sinopec (Kutatt), Total (®panuus), USGS (CIIA), Unocal (CIIIA) u Wintershall
(Tepmanusn). ‘

Komnauus IlIrroMGepske SBASETCS BEAYIIUM IIOCTABIIHKOM MIPOTPaMMHOTO
obecrieueHUsT U CEPBUCHBIX YCAYT IO MOASAHPOBAHMIO He(TErasOHOCHBIX CHUC-
TeM — OCHOBHOTO CTPaTEeTrMyecKOro MHCTPYMEHTa OLIeHKH DHCKa IIOMCKOBO-
Pa3BeAOYHEIX PabOT U CPEACTBa IOAAEPIKKU IPHUHATHSA PEllIeHUN BO BCeX KPYyIl-
HBIX He(Terasopo0bIBaOIINX KoMIaHuAX. [Ip¥ OCBOEHHU METOAMKH IIPOTHO3U-
pOBaHus HedTerasoHOCHOCTH IIMPOKO IIPHUMEHSAIOTCA COBPEMEHHbIE TEXHOAOTHH
6accelfHOBOTO MOAEAHMPOBAHUS, KOTOpPhIE MO3BOASAIOT 3HAYHTEABHO YCOBepIueH-
CTBOBATh IIPOIEAYPY IPOTHO3HWPOBaHUs BPeMeHM OOpPAa30BaHHUSA W MeCT 3aAera-
HusA HeTH M raza. Tak KaKk oco60oe BHHUMAaHHe B Hel YACASIETCS MOASAUPOBA-
HUIO TIPOIECCOB MHUTPALUYA YTAEBOAODOAOB, 3Ta TEXHOAOTHs CETOAHS 4YacTO Ha-
3RIBAETCSI MOAGAMPOBaHWEM He(@Tera3oHOCHBIX CHUCTeM M SIBASETCSI OCHOBHBIM
CTpaTerMyeCKUM HHCTPYMEHTOM OLIEHKH PHCKa IIOMCKOBO-Pa3BEAOYHEIX paboT u
CPEACTBOM MOAAEDYKKU NPUHATHS PelieHHH BO BCeX KPYNHBIX HedTerasop00bI-
BalOIUX KoMmaHusax. 2D u 3D TeXHOAOTMM MOACAMPOBAHHS, HUCIOAB3YeMBIE B
PetroMod, YHUKaABHEI, IOTOMY YTO MTHOBEHHEIE BBHIYMCACHUSI UCIIOAL3YIOTCS I10
BCcell MOAGAH M Ha IPOTS’KEHHMM BCEH ee FeOAOTHYeCcKOHM ucTopuu (puc. 13.32).
BO3MOXHO TakKXe IPOCAEXKHUBaHHWE HedTeMaTepHHCKHUX IIOPOA ¥ BbIsIBACHHE
IA&CTOB, OOpA30BAaHHEIX MHOXECTBEHHBEIMM HMCTOYHHKAMM, CO CBOWCTBEHHOH
Ka’kKAOMY M3 HUX KHHETHKOHW M APYTMMH Pa3HOOOpa3HBIMHA CBOWCTBaMH, KOTO-
pBI€ MOTYT OBITH OTCAEXXEHBI OTAEALHO Ha NPOTSIKEHHWH BCEro MHUIDAIMOHHOTO
mpolecca.

IIAroMOepxe Takke pa3padoTara YHHUKAABHYIO0 TMOPHAHYIO TEXHOAOTHIO
MOAGAUPOBAHMsS MWUIPalMM YTAEBOAOPOAOB, TOCPEACTBOM KOTOPOM BO3MOXXHO
[OCTPOEHME AETAABHOH MOAEAM O4eHBb BRICOKOTO pa3peuleHHs Ha OCHOBE CAOXK-
HEIX (pU3UYECKUX TexHororui (puc 13.33). AaHHas TexHoAorwsi obecrnedynBaeT
HauboAee TOYHOE pelieHHe OCHOBHONW IPOOAEMEBI MOAGAMPOBAHUWS 38BUCHMO-
CTeli MEXKAY BBICOTOM T€OAOTHYECKOW KOAOHKM M IPOPBIBAMM Yepe3 IAACTHI-
HOKPBIIIKA M HaMHOrO IIPEBOCXOAMT IO TOYHOCTH METOABI, OCHOBAaHHBIC Ha
XapakTepe TeueHus (PAIOMAOB IO 3aKOHY AapcH. JTa TeXHOAOTHS IIO3BOAsET
0o6MeH BCEeMH TIeOMEeTPUYECKHMH U IlapaMeTPHYeCKMMHU AAHHBIMH CHCTEMBI
MEXAY MOAYASMH Da3AHMYHBEIX TeXHHK MOAEGAHMDOBAHHsS BO BpeMsi IIPOTOHA
MOAEAH.

Pa3paboTYuKYU IpeAprararoT IporpaMMHoe obecledyeHne CO CTaHAAPTH3NUPO-
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Puc. 13.32. Murpanus u aKkKyMyASiIHS YTA€BOAOPOAOB HMCCAEAYEMON TEPPHTOPHH B TeYEeHHe Ieo-
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Puc. 13.32. TIpoporKenne

BaHHBIM HHTEP(ENCOM AAS BCEX NPOTPAMMHBIX NPOAYKTOB, TO €CTb AASl BCEro
psiaa 1D, 2D u 3D nporpaMM. OTO O3HaYaeT YHpOIlleHHe IPOIeAyphl OOyueHHs
MCIIOAB30BaHMIO U NPUMEHEeHHIO MPOrPAMMHBIX IIPOAYKTOB U BO3MOXXHOCTH OA-
HOBPEMEHHOI'0 OCBOeHUs Bcex uaMepeHui. PetroMod — eAMHCTBEHHBIH B CBO-
eM pOAe NMpPOrpaMMHBINA MPOAYKT C OAMHAKOBBIMH MOAEAMPYIOIMMH YCTPOHCT-
BaMM AAS OAHO-, ABYX- M TPEXMEPHBLIX MOAEAeH, TaKuM 00pa3oM, Bce TeXHu4Ye-
CKH€e XapaKTePUCTHUKU MOAEAHM SIBASIOTCS HAGHTHYHBIMH AASL BCEX THIIOB IPO-
rpamMM, YTO MUHUMHM3UPYET BO3MOJKHBIE OIIMOKH NpU paspaboTKe. DTO €AMHCT-
BeHHas CHCTeMa, MO3BOASIIOINIAs UCIIOAL30BaHUEe Pa3HOOOPasHBIX METOAOB MOAE-
AMPOBaHHS AASl OAMHAKOBBIX MOAEAEH, 4TO CIIOCOOCTBYET YAOBAETBOPEHUIO pas-
AMYHBIX TEXHUYECKHUX TPeOOBaHWH HAIIUX KAHEHTOB.

[psivasi BHIOOPKA ABOMYHBIX A@HHBIX oOOecreyMBaeT MpPsiIMOM AOCTYII
K TAABHBEIM CeHCMHUYECKMM M CKBaXKUHHBIM 0asaM AaHHBIX. Kpome Toro,
MporpaMMHbBIE IMPOAYKTHI ~ BeCbh HA0Op MNPOrpPaMMHBIX MOAYA€H HEe3aBHCHM
OT TAATGOPMBI, TO €CTh Ka’KABIM MakeT AOCTYIEeH Kak Ha pabouux CTaHIMIX
(Unix, Irix), Tak ¥ Ha MepCOHAABHOM KOMIIbIOTEpEe (Windows XP/2000 u Linux).
Takoe 3HAYUTEAbHOE [IPeMMyIecTBO obecredyuBaeT TI'MOKOe  HCIOAB30-
BaHHe MpOrpaMM, KakK Ha BHYTPeHHMX paboyMX CTaHIMAX, TaK M AUCTaHLM-
OHHO.

IMoAHOCTBIO MHTerpupoBaHHbiil Habop PetroMod 1D, 2D, 3D u makeToB
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Puc. 13.33. MopeAHpoBaHHe MHUIPALMH YIACBOAOPOAOE € MOMOLIBI0 FHOPHAHOM TexHoAormu Hy-
brid Darcy/Flowpath [Moanas 3D rubpuaHas MOASAb @BTOMAaTHYeCKH BHIOMPaeT ONTHMAaAbHBLIH Me-
TOA .\II‘JJ'[)(!I[I!H B COOTBETCTBHH CO CBOHCTBAMH TI'eOAOTHYECKOH MOASAH H ODecnevyHpaerT ;\}"[[1!}10
CXOAMMOCTB C H3BECTHBIMH 3arerKaMH

cHenUaAbHBEIX TexHoaoruM Special Technology B Hacrosiiee Bpemsi BKAKOYaeT
B cebs:

ID — PetroMod 1D Express — 3To CBODOAHOE IIPOrpaMMHOE CPEeACTBO,
MAEHTHYHOe NoAHOH BepcuH PetroMod 1D, ¢ HekoTopbiMH (DYyHKIIMOHAABHBIMH
OTPaHUYEeHHAMH;

PetroMod 1D — rmoaAHasi Bepcus NPOrpaMMHOrO MakeTa, IOAHOCTBIO MHTer-
puposaHHas ¢ 2D u 3D cucremamu. MiMmeeT MHOXKeCTBO (DyHKIIUM, BKAIOYAs, Ha-
MpyUMep, MPOCTPAHCTBEHHBIE ABHJKEHHS COASHBIX KYIOAOB M MOAEAMPOBAHHE
DOKOBOIro AABACHHH,

2D — PetroFlow 2D — HauboAee IIMPOKO MCIOAB3YeMBIH 2D nporpamm-
HBIM IIaKeT, KOTOPBLIM II03BOASIET BHIIOAHATE IIOAHOe AByxmepHoe PVT-
KOHTpOAHMpYeMoe, Tpexda3Hoe, MHOTOKOMIIOHEHTHOEe MOAEAHPOBaHHEe MpOoliec-
COB MHIpallMH YIAeBOAOPOAOB (MOAeAMpOBaHHMe TedyeHWH). Bce cnenuanbHBIE
HMHCTPYMEHTBI ITMPOTEHHOH MHTPY3HH, MOACAMPOBAHHSA ABHKEHUS COASHBIX KY-
MIOAOB U MPOYHME TaKKe BKAIOUEHDI;

3D — PetroCharge Express — 3TO MHCTPYMEHT AASl OBICTPOrO KapTorpa-
(hueckoro aHaAu3a, MO3BOASIIONIMN 3arpy’kKaTh eAMHUYHBIE KapThl (MAM KOAAEK-
TOPBI) M BBINOAHATHL OLIEHKY 3alacoB OOBEMHBIM METOAOM (3allOAHEHHEe) WU
OLIeHKY ApPeHa’kKHBIX 30H;

— PetroCharge — ocnHosHOH 3D nporpaMMHBIN HakeT, KOTOPBIH AAET BO3-
MOKHOCTb 00pabaThiBaTh TPEXMEPHBIE MOAEAM AGHHBIX C IIOMOILIBIO MyALTH-1D
MOAEAMPOBaHMA M3MEHEeHHH TeMIepaTyphl M Ipoliecca CO3peBaHus BMecTe C
MOAEAMPOBAHUEM MHOTONAACTOBONM MUTPAallMM YTAEBOAOPOAOB M MUTpPAllMH H3-

117



ARG TO0000 200000 ‘!l\'\mlj’m 0000 HO0000 * TN00N * F0O00 » oxxxn)
* sl k M T
S e R o * )
* e * 1N
R
* {0000

h=LLT
* pinn

* AN

L UL

* JiMn * Dm0y
North
v * L
Ll ) (111
e LLLLT
L = Toongty (]

* 1)
* lonn Ll "

*

* 3

E )

* 200000
* L0000
* =00

® whiny
0 yo00n— 20000 WM TI0m00 *Seenen = em00nn

Puc. 13.34. 3D mopeas HedTerazoHocHBIX cHcrem Mpaka

MHOXECTBEeHHBIX MCTOYHHMKOB C IOMOIIBIO HMHUTATOPOB MHIpallMM IOTOKa
Flowpath ard aHaAW3a UCTOPHU 3allOAHEHH,;

— PetroFlow 3D — nauGoAee MIMPOKO UCHOAB3yeMbli 3D maker c moAHO-
CTBHO P\rrT-K()Il']‘f)()hi/l[)}’l},\ll;]!f\l, MHOTI'OKOMITOHEHTHEIM, T})(‘X(ba;‘sl!bl_\] MOAEAHDOBA-
HUEeM TIPOLECCOB MHUTPAIHA YTAEBOAOPOAOB (MOAEAMPOBAHWE TEUYEHWH), BBIIOA-
HSIeMBIM MTOCPEACTBOM TPEXMEepHBIX MOAeAed. Bce MeToAbl MOAEAMPOBAHMS MU-
rpanuu (Flowpath, Darcy, Hybrid Darcy/Flowpath) u Bce cnenuarbHbie (DYHK-
UM (MIHPOreHHONW MHTPY3HUH, IMPOCTPAHCTBEHHBIE ABHJKEHHS COASHBIX KYIIOAOB
M T.A.) TAK)Ke BKAIOYEHBI B 3TOT MaKeT,

MoaeAb HedTerasoHOCHBIX CHUCTEM SBASIETCS TPeXMEpPHBIM IPEACTaBACHH-
€M TeOAOTHMUYEeCKHX AAHHBIX OOAACTH HMHTEpeca, OT 30HBLI 3allOAHEHWs HAH Ape-
Ha’kKHOM 30HBI AO LIeAOTO DacceiiHa. MOAEAb AQHHBIX AASI MOAEAUPOBaHUSA Hed-
Tera3oHOCHBIX CHUCTEM CTPOMTCSI C IOMOIIBIO CIeIHaAbHOTO MMHTATOpPa, KOTO-
PLIi TO3BOASIET ONPEAEAHTh MCTOPHMIO IeHepaliyd YrAeBOAOPOAOB, U3MEHEHHs
TeMIeparypbl, AABAGHHS M IyTeH MUIPalMM M B Pe3yAbTaTe CO3AaeT AMHAMHY-
HYIO MOAEAb 9BOAIOIIMOHHOTO Pa3BUTHsi AQHHOW 0OAACTH MHTepeca B Maciirade
reOAOTHUECKOTO BpeMeHH. TeXHOAOTMsI TpeXMepHOIro MOAEAHMPOBaHMSA CTaAad
IPUMEHSATHECS AASl OLIEHKM PEeCypcoB M 3aracoB AMIIb B IOCAGAHHE 4—35 AeT
OAaropaps psAY HEAABHUX TeXHHYECKHUX pa3paboTOK, TAKUMX KaK COBPEeMEHHBIH
MeToA PVI-KOHTPOAHPYEMOTO MOAEAMPOBAHHMS YTAEBOAOPOAHBIX (a3 (ocobeH-
HO Ba’keH AAS OIIeHKM HaAMUMsl HAaKOTAEHMH HedTH M rasa), crelHaAbHBIA THb-
PHAHBII MMHUTATOP (IIO3BOASIET BBINOAHATH KPYIMHOMACIITaAOHbIE MOAEAH BBICO-
KOrO paspelleHusi), a TakKe C MOSIBAGHHEM 3KOHOMMYHOM MapaiAeAbHOU obpa-
6orku. Ha puc. 13.34 pana 3D mMopeAb He(pTerasoHOCHBIX CHCTEM Mpaka.

Kommnanug Saudi Aramco ucnoabsyer 3D mopeaupoBaHHe HedTerasoHoC-
HBIX CHCTEM AAA H;l}"{(.‘}lIfl}i ra3oBoro IroTeHIiHanaa MaAre030HCKOH Il('.‘d)'I'OFEIBOHOC“
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Puc. 13.35. 3D mopeas HedTerazoHocHbIX cucTeM CaypoBCKoH ApaBun

HOH cucreMbl CayAOBCKOM ApaBMH IIYTeM BBIIOAHEHUSI TPEXMEPHBIX MOAeAel
reOAOTHYECKUX AGHHLIX BLICOKOIO pPa3pelleHusi, KOTOPhle BKAIOYAIOT MOYTH BCIO
Tepputopuio CayaoBckoit Apasum (puc. 13.35). B O0bepnHeHHbIX ApabOCcKux
Omuparax (OA3D) — oApHOM M3 BeAyIIMX HedTeraszopoObIBalOLIMX CTpaH Ha
Bamknem BocToke — oOlleHKa 3anacoB IIPOM3BOAMTCS HallMOHAALHOW HedyTera-
3opo0bIBatoeit komnanued ADCO, KoTopasi urpaeT pelalolyo poAb B paspa-
0oTke mnepcrnekTUBHBIX crpateruil. ADCO wucnoas3oBara 3D MopeAHpoOBaHUe
HedTera3oHOCHBIX CUCTEM B KadyeCTBe COCTABHOM 4YaCTHU OI[eHKH 3amacoB. B Ha-
cTosilllee BpeMsg OAMH K3 HauboAee KPYIHBIX TEKYIUX IPOEKTOB KOMIIaHM
LIIAnroMOepsKe BEIIIOAHSET COBMeCTHO ¢ Pemex, MEKCMKaHCKOW IroCyAapPCTBEHHOM
HedTera3oBol KOMMIaHWEeH, KOTopas OXBaThIiBaeT BeCch MEKCHMKaHCKHH 3aAuB
(puc. 13.36).

CHCTEeMHO-METOAMYECKHUI MMOAXO0A K H3Y4YeHUI0 He(TerasoHOCHBIX CH-
CTeM — IIPOBEPEeHHBIM CTpAaTerdyeCKMi WHCTPYMEHT CHHKEHHsA PUCKOB IOWC-
KOBO-Pa3BEAOUHBIX M 3KCIAYaTallMOHHBIX padoTr. 3a INocCAepAHee AeCATHAeTHEe
NNOABHAHMCE HOBBIE TeEXHOAOI'HH, KOTODEIE IMO3BOAANOT H3BAEKATE AONOAHHTEAL-
HYI0O MH(pOpMaLMIO HEIOCPEACTBEHHO M3 TreoH3HYECKHX AAHHBIX. DTO AAAO
BO3MOKHOCTE CAEAdThH Cyl_l_!.(-?C'I‘BE‘IiI-IIJIf:{ BKAGQA B COKpallleHHe TreOAOropasBepov-
HBIX PHUCKOB.

AHanu3 HedTerasoHOCHOM CHUCTEMBI, CUCTEMHO-METOAMYECKHMH MMOAXOA K
113)("1(‘[-1[4]0 I-l(?(i)’l'&?l-{()Cth_X CHCTEeM MOZKeT ORITh OolnpepeAcH KdK C'T'p()l”l-ﬂ\*i. C'I'pyK-
TYPUPOBAHHBIM ¥ KOMIAEKCHBLIM aHaAM3 BCeX MMEIOLIUXCS AAHHBIX, OTHOCSIIIHX-
Csl K MepcneKkTHUBaM HedTerasoHOCHOCTH NPOAYKTHBHBIX OTAOKEHHH M HedTe-
ra3oHOCHOTO KOMIIAEKCA.

MopaeAbr HeTErazoHOCHBIX CHCTEM SBASIETCA LH(MPOBON MOAEABIO BCeH
He()Tera3oHOCHOM CHCTeMbl, KOTOPass UCIOAB3YEeTCS AAS OOBACHEHHS U IIPOTHO-
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Puc. 13.36. OueHKa 3anacoB YrA€BoA0pPoAOB MeKCHKaHCKHI 3aAHB, KOMIIAHHA Pemex

3UPOBAHUsl MOAEAMPYEMBIX B3aMMOCBS3aHHBIX IMPOLECCOB M WX Pe3yALTaTOB.
Mopaeab HedTera3oHOCHBIX CHCTEM SBASAETCS AMHaAMHUUYHOH MOAEABIO. DTO O3Ha-
YyaeT, 4YTO MOAGAMpPOBaHHe HedTera3oHOCHBIX CHCTeM AJeT BO3MOJKHOCThH ITOA-
HOI 3aITMCH TeHepaluy, MUTPAliK, HAKOIAeHHUS U 1oTepu HedTH U ras3a B Hed-
Tera3oHOCHOM CHCTeMe B MacliuTade reoAOrHieckoro BpeMeHH.

HauGoAee CyleCTBEHHBIM yCOBEPIIEHCTBOBaHHEM B MOAEAMPOBAHHH Hed-
TerasoHOCHBIX CHCTEM 3a NOCAepHee Bpemsi ObiA BhIXopA B mup 3D. On compo-
BOKAAQACS HOBBLIMHM YCIELIHBIMKM pa3pabOoTKaMU B APYIMX OOAACTSAX, TAKHUX KaK
IPOrHO3MPOBAaHME CBOMCTB YTAEBOAOPOAOB, OOpabOTKa BBICOKOpa3pelaroumx
MOAEAEH AQHHBIX W MHTErpalusi CTPYKTYPHOTO MOAEAMpOBaHusi Hedreraso-
HOCHBIX cHcTeM. OAHOM M3 MOCAEAHHWX pas3paboTOK sIBASeTCs IOAHas WHTerpa-
M MeTOAOB aHaam3a pucka (Risk Analysis methods), ncrnoab3yemMbIx B KauecT-
Be PpEryAMpyIollero MexaHu3Ma IIpH MOAEAMPOBAaHMM He(dTerasoHOCHOM CH-
CTEMBIL.

[IporHo3MpoBaHUe CBOMCTB YIA€BOAOPOAOB. MopeanpoBanue HedTeraso-
HOCHBIX CHCTEM MOBAEKAO 3a COOOM YAyYIIEHHOe NMOHMMAHHe 3aKOHOMEePHOCTeH
pacrpeAeAeHusi MeCTOPOKACHHI HedTH M rasa ¥ UX CBOMCTB. Takue CBOMCTBA,
KaK ra3oBblil (akTop, MAOTHOCTH He(TenpoAykTa B rpapycax API (Amepukan-
CKOTO HedTAHOIO UHCTUTYTA) U Aa’Ke CMeCH ONPEAEACHHBIX COCTABAAIOIIUX MO-
ryT GBITH NPOAHAAM3HPOBaHbI, OOBACHEHBI U 3aTeM NPEACKa3aHEl C Bce Ooree
yBEeAMYMBAIOIIENCsI TOYHOCTEIO. Pacnipeaerenne HepTH U rasa OoAblIIe HE ABAS-
eTCH CAGACTBHEM IIPEAIIOAOKEHHI, OHO MOXKeT OBIThb IIOABEPrHYTO CTPOTOMY
HAYYHOMY aHAAM3y KaK 10 PETrMOHAABHOH IIKaAe, TaK U IO IIKaAe OOBEKTOB,
HarpuMep, KOTAQ MCCAEAYIOTCSI CITYTHHKOBBIE CTPYKTYPBL.
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ITO CTAAO BO3MOXKHBIM OAAropapsi BHEAPEHUIO TPOABHHYTEIX PVT-KOHTPO-
AUMDYEMBIX, MHOTO(MA3HEIX, MHOTOKOMIIOHEHTHBIX TEXHHK MOAEAMPOBAHHUS
{MTHOBEHHOT'O BEIYMCAEHMSI), KOTODHIE AO 3TOro OLIAU AOCTYIIHBEI TOABKO B UMH-
TaTOpax IMAACTOB, HO Temepb MOryT 3(P(MEKTHUBHO HCIIOAB30BATLCS B OOABLINX
BBICOKOPA3PELIAIOIINX TeOAOTHMYECKHX MOAEAdX. THIOHMYHLIE KpPYIHOMAC-
MTaOHEIe MOAGAM AQHHBIX HeTErasoHOCHBIX CHCTEM Telleph MOI'YT OXBATHIBATH
Takue OOAACTH, KaK OoAbllas YaCTh HOPBEXCKOro cekropa CeBepHOro Mops,
BeCb AAQTCKMHM cekTop CepepHoro mopsi, O6nepnHeHHBIe ApaGCcKue IMHUPATHL
AW AdJKe BCs IleHTpasbHas M BOCTO4YHas yacTu CaypAOBCKOM ApaBMH — U BCe
3TO B OAHOM IOAHOCTBIO MHTEIrPHPOBAHHOM 3D reorornyeckoi MOAEAU AGHHLIX.

Bo BCcex KpynHBIX He(TSHBEIX KOMIAHHUSX IO pa3BepKe M AOOBIYE CIIeIHa-
AM3HPOBAHHEIE TPYIIILEL He(PTErasoHOCHBIX CHUCTEM, CEeTEeBEIEe U OOCAYKUBAIOIIHE
KOMIIAaHHMM MPEAOCTABASIOT TEXHOAOTMHM AASL TPYHOI 10 TeOAOTOpa3BeAKe
U ymopaBAeHHIO pecypcaMH. C mnosBaeHHMeM 3D MOAEAMPOBAHHSI U IOCAEA-
HUMH AOCTMXKEHHSMU TEXHUKH CHCTEMHO-METOAMYECKUM NOAXOA K H3VYEHHIO
He(PTerasoOHOCHBIX CHCTEM UM MOAEAMPOBaHMe HedTerasoHOCHBIX CHCTEM CTaAHM
IIPOBEPEHHBIMH CTPATETUYECKUMU MHCTPyMEHTaMH B He(TSIHOH pa3BepKe U AO-
Oblue.

TpexmepHass MopeAb He(TErasoOHOCHBIX CHUCTEM SIBASIETCS E€AMHCTBEHHBIM
THIIOM T€OAOTHYECKOM MOAEAM AGHHBIX, KOTOpas BKAIOYAeT B cebsi Bce OCHOB-
Hble (PAaKTOPH I€OAOTOPa3BEAOYHOTO PHCKA: 3aNOAHEHMs], AOBVIUKH KU BpeMs
reHepalui yTA€BOAODPOAOB; MUIPAIIMIO U [TOTEPH.

[Toatomy ToabKO TexHOAOTHsi Risk Analyses mO3BOAsIET NMPOBOAUTL MCCAe-
AOBAHHsI PHUCKa B IIOAHOCTBIO HWHTETPUPOBAHHOM KM AWHAMHUYECKOM TIeOAOTHYe-
CKOHM MOAEAH AQHHEBEIX. OHa TapaHTHUPYeT MOCAEAOBATEABHEIN U KOAMYECTBEHHBIHN
aHAAHM3 TeOAOrOpa3sBeAOYHOro pucka. HoBele MeTOABI, Takue Kak OaiecoBcKas
CTATHUCTHKAE, MOAHOCTBHIO MHTErpPHPOBAHBEI B paboure MeXaHH3MBlI MOAEAMPOBa-
HUsI HeTerasoHOCHBIX CHCTEM C IIEABIO AAABHEHINEro COBEPIIeHCTBOBAHUS U
YCKOPEeHHs OLIEHKH PHCKOB.

MopaeAb He(DTSAHOM CUCTEMEI — EAMHCTBEHHAas MOAEAb FeOAOTHUECKHX AAH-
HBIX, COAEPIKAll[ass BCe OCHOBHBIE (DAKTOPHI F€OAOTOPA3BEAOYHBIX PUCKOB U IO-
3BOASIIOIIAS] YYECTh MX B3aMMOAEMCTBHE U, CAEAOBATEABHO, TPOCACAHUTh UX pa3-
BUTHE.

M3 BhIMIecKa3aHHOTO MOJKHO CAEAATh BBIBOA, YTO HCIIOAB3OBAHME TOABKO
OAHOTO M3 METOAOB, K IIPUMepY, CIEeIUaAbHOTO re0(Uu3NYeCKOro, TeOAOTHYeCKO-
TO AW TEOXMMHYECKOTO IIOAXOAQ, He INIpUBEAeT K 3HAUUTEABHOMY CHHXXKEHHIO
T€OAOTOPA3BEAOYHEIX PHCKOB. TOABKO IIOCAEAOBATEABHO IPUMEHSI IPUHIIHNI
[IOAHOW MHTErpaliiy, KOTOPBLIM HCIOAB3YeT BCe AOCTYIHBIe ['ul’ AaHHBIE, MOXKHO
HAAEATBCSI Ha YAy4YHIEHHEe IOHMMAaHMs U KOAUYECTBEHHOTO TPEACTaBAEHHs (hak-
TOPOB T€OAOTHMYECKOTO pHUCKa. CHCTEMHHIM IIOAXOA K M3y4YeHHI0 HedTera3oHOC-
HEIX CHCTEM — OTO KOMIIAEKCHBIM METOA, KOTODHIH HCIIOAB3YETCS AASL OIEHKHU
B&)XXHEHUIIUX TeOAOTHYECKHMX (DaKTOPOB OTAEABHEIX IIE€PCHIEKTHBHBIX CTPYKTYP,
He(DTEerasoHOCHBIX KOMIIAEKCOB U IeARIX 6acCcelHOB M TaKMM 00pa3oM CHHUKAeT
TeOAOTOPAa3BEAOYHLIE PUCKH M DHCKH B YIIpaBA€HUH pecypcamu. OH MIPEACTaB-
A€H B KayeCcTBe OCHOBHOIO MHCTPYMEHTa AASl IIPOBEAEHHST TTONUCKOBLIX M T'€OAO-
ropa3BeAOYHBIX paboT.

PHUCKH NOMCKOBO-pa3sBeAOYHBIX PaGoT Ha He(dTH M ras, CBA3aHHbIEe C He-
TOYHOCTSAMM AAQHHBIX. HamGonree BaKHOU IOCAepHelN pa3paboTKOM sIBAseTCs
BO3MOXXHOCTE BEHIITOAHEHHsI dHAAM3a PUCKOB B PaMKaxX IIOAHOM NPOABHHYTOM 3D
MOAEAU. AGHHEBIH aHAAHU3 IIO3BOASIET OIPEAEAUTH HETOYHOCTH MCXOAHBIX AQHHBIX
M TNpOaHAAM3WPOBATL MX BAMSIHHE HAa PEe3yAbTaTEl MOAeAupoBauus. QcobeH-
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HOCTb 3TO¥ IIPOIIEAYPHI COCTOUT B TOM, UTO OHA HE TOABKO OIIPEAEASIET YTAE€BO-
AOPOAHOE 3allOAHEHMe, HO M MOJKeT ObITh NIPUMEHEHa KO BCeM IPOIIeCCaM re-
Hepalvy, MUTPaI U IOTEPU YTA€BOAODPOAOB.

Kak u B AI0GOW Apyroil HayKe, IpobOAeMa HaAMYMsI HEONPEeAeAeHHOC-
Tell AAHHHIX M METOAOB HUX pa3pelIeHUs] SIBASETCS OCHOBHOM 3apaueM Bcex
CIIELIMAAMCTOB TI0 HaykKaM O 3eMaAe. XOTS IPABUABHO COCTaBACHHASI MOAEAb
TE€OAOTMYECKUX AAHHEBIX MMO3BOASIET ITPOM3BECTH OOpabOTKy M AHAAM3 HUHTepIipe-
TallUil C I1[EeABI0 U3BAGYEHMS AONOAHUTEABHON HMHQOPMAlMH M3 HMEIOUIUXCS
AGHHBIX, B AIOOOM CAydYae HeOOXOAUMO 3aAAThCsl BOIIPOCOM, HACKOABKO HaAEeX-
HBEIMH SBASIIOTCSL PE3YABTATHI TaKUX aHaAu30B. CAeAOBATEABHO, I[EABIO TeOAO-
rMYECKOro MOAEAHPOBAHHS AOAKHO SIBASITbCSI YCOBEPIIEHCTBOBaHKE HHTepIIpe-
TaQlJUU BAWSHHS HETOYHOCTEH BBOAMMBEIX AQHHBLIX Ha PE3YABTATBI MOAEAUPO-
BaHUs.

TIpu MOAEAMPOBAaHUU He(dTera3oHOCHBIX CUCTEM PEKOMEHAYETCS IMOAYIHTh
OTBETHI, HAPUMepP, Ha CAEAYIOUIMe BOIPOCHL HACKOABKO CHUABHO BAUSTHHE He-
TOYHOCTEH Ha [IOAYYEHHEIE AQHHEIE TEeMIIePaTyP W AABACHHH, HACKOABKO MOAEAB
YYBCTBUTEAbHA KO BDeMeHM IeHepaljid YTACBOAOPOAOB U HACKOABKO 3HAYMMBbI
PEe3YABTATEHl MOAEAMPOBAHMsI NIPOLIECCOB MHUTIDAIMH YTA€BOAOPOAOB. SIBASIIOTCS
AW pe3yAbTaThl XapaKTePHBIMU AASI PSIAG BO3MOXKHBIX 3HAUeHHH W IepeMeHHBIX
HAU Ke OHM SBASIIOTCS OAHMMM M3 IIMPOKOTO PsIAQ@ BO3MOJKHBIX PEe3YABTATOB?
Aaree MBI MOXEM HCIIOAL30BaTh TAKyI0 MH(OPMAIMIO AT GOoAee AOCTOBEPHOM
MHTepIpeTalud U PaHXXUPOBaHUS HEOOXOAMMEIX OGBEKTOB HE TOABKO B OTHO-
INeHUM PHUCKA 3alOAHEHUs, HO U IIPOYUX COOTBETCTBYIOIIMX TE€OAOTHYECKUX
¢$akTOpPOB PHCKA.

AAsl pellleHMs TakuX 3apad  Kommanusi LlIaromGepxke paspaboTara U BbI-
mycTuaa nporpamMmy Risk Management System (PetroRisk®), koTopasi ocyIiecT-
BASIET POABb PEeryAMPYIOIEro MexaHu3Ma Bcero psiaa PetroMod 1D/2D/3D mope-
AUDYIONIMX NAKeTOB, @ TAKXKe BCEX IaKeTOB CIeIMAAbHBIX TeXHOAOIMH, Kak,
"Hanpumep, TecLink.

ITporpamma PetroRisk® oGecrieunBaeT He TOABKO ONpEAEAeHHE DHUCKOB 3a-
IIOAHEHHUS, HO U, CA€AysI IIyTHU MUTpAalluH, BBIIIOAHSIET OL[EHKY BEepPOSTHOCTH Ha-
AWYUS 3aAEKEH.

AaHHasg IporpaMMa IIO3BOASIET OIl€HHMBaTh HETOYHOCTH BXOAHHIX T€OA@H-
HBEIX IIEPCIEKTUBHHIX CTPYKTYD U HedTera3oHOCHLIX KOMIIA€KCOB, HAaIPHUMep,
CBOMCTB M 3aKOHOMEPHOCTEHN pacClpeACA€HHsT AUTOMAlUM, YCAOBUM 3aAeTaHMs
MaTEPUHCKUX [OPOA M TPAHWYHBIX YCAOBHHM, TaKMX KaK 3PO3Usl U TEKTOHHYE-
CKHe BO3AECHCTBUS, AGAATh KOAWYECTBEHHYIO M CTAaTUCTHYECKYIO OLE€HKY BAUS-
HHUsI AQHHEIX HeOIIpeAeAeHHOCTEN Ha Pe3yALTaThl MOAEAHMPOBAHMs. DTO O3Haya-
€T, UTO OIIPeAEAeHHE PUCKOB TeOAOTOPa3BEAOYHEIX paGoT GOAbNIe He OrpaHuYe-
HO BO3MO’KHOCTBIO COCTAaBACHHS YIIPOIIEHHOTO AepeBa PEeIeHHM M CXOXKHUMH
KOHI[EIII[USIMH, & MOYXET BEITIOAHSITHCA B PAMKaX IOAHOCTBH) HHTerPHPOBAHHOM
AMHaMHYECKOM TeOAOTHYECKOM MOAEAH, B KOTOPOM BCe MepeMeHHHe, BAXSIoNINe
Ha 3allOAHEHHE, AOBYIIKU U BpeMsI TeHepalliy, ABASIOTCS YaCThl0 HEIPOTUBOPe-
yuBOH (PU3NYECKON MOAEAH 3€MAMN.

CoueTaHMe IEPeAOBOM TEXHOAOTHH MoAeAupoBaHusi PetroMod ¢ cucreMon
pHCK-MeHepXMeHTa PetroRisk IpeAOCTaBAsIeT YHHKAAbHblE TeXHUYECKHE (DYHK-
LHOHAALHEIE BO3MOJKHOCTH AASI OLIEHKH T€OAOTHYECKMX PHCKOB IIDH IIPOBEAe-
HHUU TIOUCKOBO-Pa3BEAOYHBIX U IKCIIAYATAIJMOHHBIX paboT. Kak ke HMCIIOAB3YeT-
cs cucTeMa puck-meHepkMeHTa PetroRisk? OHa MOAHOCTBIO MHTETPUPOBaHA CO
Bcel cucteMoit PetroMod M IpekpacHO BOMCEIBAETCS B CTAHAAPTHEIM pabouyui
MeXaHU3M U MOAYAM:
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2D

PetroFlow 2D — namboaee HIMPOKO MCIOAL3yeMEIH 2D nporpaMMHBIN ma-
KeT, KOTOPBIH TIO3BOASET BLIINOAHATBL IIOAHOe AByXMepHoe PVT-kourpo-
AHpyemoe, TpexdasHOoe, MHOTOKOMIIOHEHTHOEe MOACAHPOBAHHE IIPOLIeCCOB MH-
rpaliy YTA€BOAOPOAOB (MOAeAMpOBaHHe TedeHui). OCHOBHbIe YHUKAALHEIE Xa-
pakrepuctuku PetroFlow 2D Brkawouatot (puc. 13.37):

e 1OAHOCTBIO PVT-KOHTpOAMpyeMOe, MHOTOKOMIIOHEHTHOe, TpexdasHoe
MOAEAMPOBaHHE MUTPAlMU C IPHMEHEeHUeM MTHOBEHHBIX BBIUMCACHUH HapsAy C
IIpOCAEXKUBaHHEM HedTeMaTePHHCKUX TIOPOA;

® QHAAOTHUYHYIO cucTeMy KopauposaHust PetroFlow 2D wmuraropa u 3D na-
KeTa, 4To obecrneynBaeT UCIIOAb30BaHHE OAMHAKOBBIX METOAOB MOAEAMPOBAHMS
murpanuu (Darcy, Flowpath u Hybrid Darcy/Flowpath) n nmoanyio cosmecTn-
MocThk 2D/3D AaHHEIX;

® [IOAHYIO MHTErpalnMio ¥ COBMECTHMOCTb AQHHBIX Bcero psaa 1D/2D/3D
MOAEAMPYIOIIUX [1aKeTOB;

® AOCTYIIHOCTH AAS BCceX IaaTdopm padouux craHpui (Sun, SGI) u TIK
(Windows XP/2000, Linux). AGCOAIOTHO HAEHTHUHBIM HHTepdeiic, (yHKIHO-
HaABHOCTbL U (popMAT ABOMYHBLIX AAHHBIX IIO3BOASIIOT AEIKO HMCIIOAL30BaTh AQH-
HOE YCTPOMCTBO BBOAA/BLIBOAA B CMEIIaHHBIX 6a30BBIX CUCTEMAX;

® [IOAHBINA DPAA CHELUAABHBIX (PYHKIUHE, TAKUX KaK MOAEAHPOBAHUE COAS-
HOM U MUPOTEHHOW MHTPY3MH, a TaK)Ke IOAHYIO UHTErpanmio ¢ CUCTeMOM PUCK-
MeHepKMeHTa PetroRisk;

Pacuer 3aBHCHMOCTH MEXKTY KOMINOHEHTHBIMH H ¢a:«mun COCTABAMH C NOMOIUbH MIHOBEHHBIX |
BbIYHCACHHI. /1 KA&10r0 HAKOIICHHA NOKA3aHbl KOMIIOHEHTHI MATEPHHCKHX NMOpoa |

= Accumulation Info - Valumes for 1 km thick... kB Sa it
Filings | HC Balance | Geometry  Components | - o

wmnl’.w”w_l (% mass) T
%, 00.0% Dry Gas 'ra—_]. e
loouoom.um-no-m :
D0.1%. 99.1% Dry Gas_H5 -~
I 00.0%. 00.0% Madium Od_H2
B 00.0% DO.5% Dry Gas_H2

Flashed 1o surface conditions

F trom Liquid ™ trom Vapos PetroFlash |

Ligud 121  (Mbarrels) APb 2900 = o N £
Vapor 32,05 (mem) GoA sa7ss [mama ] T~ - = e

W 99.4%. 50.9% Medium OI_H9 2] : N - : ;
B 00.1%. 48.2% Dry Gas_HM9 : p e S, T
[ 00.5%. 00.2% Medium Od_HS | - 1

00.0%. 00.5% Dry Gas_HS
I 00.0%. 00.0% Medium Of_H2

mmm|mva phase (% mass) ’ \ -
b 0% DryGas HS 4 R PR Y ST e —
. 00.0%. 00 0% Medium Ol _H5
aanubie phazosoro/ . - 00.0% 97.1% Dry Gas_H5
KOMIOHEHTHOTD : 00.0%. 00.0°% Medium Oil_H2
cocTal / 00.0%. 02.9% Gas H2
“m;:e::w = QIES GmbH 92006

Puc. 13.37. Moaeas PetroFlow 2D — aHaAH3 BRIXOAHBIX AQHHBIX, MPOCAEKHBaHNE KOMIIOHEHTOR
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e AOTIOAHMTEABHBIM OOAAAQIONINY YVHUKAABHBEIMHM XapaKTEePUCTUKAMU IaKeT
2D TecLink (cM. HMXKe), IO3BOASIIOLIUM 3arpy’XaTh pa3pes3bl U Nare0paspes:l
HEMIOCPEACTBEHHO U3 CTPYKTYPHBEIX MOACAHPYIOUIMX MaKeTOB TakKMM 00pasoM,
9YTO BCEe BO3MOXKHOCTH PetroFlow 2D mmuTaTopa (BKArouas TpexdasHoe, MHOTO-
KOMIIOHEHTHOEe MOACAMPOBaHHE MHIPAIlUM) MOIyT OBITb NPUMEHEeHBl K CTPYK-
TYPHBIM KOMIAEKCHHIM MOAEASIM AQXKe B CaMOM CAOXKHOW TEKTOHMYECKOH 00-
CTAHOBKE HAABUTOBBIX CTPYKTYP.

3D

PetroFlow 3D — HaufoAee IIMPOKO HUCIOAB3yeMbId 3D IakeT ¢ MOAHOCTBIO
PVT-KOHTPOAMPYEMBIM, MHOTOKOMIIOHEHTHBIM, TPeX(a3HbIM MOAEAHPOBAHUEM
TIPOLIECCOB MUTPALUM yIAEBOAOPOAOB (MOAEAMPOBAHHE TeUYEHMIT), BBITOAHSE-
MBIM TIOCPEACTBOM TPEXMEPHBIX MOAeAel. OCHOBHBIMU YHHUKAALHBIMU XapaKTe-
puctukamu PetroFlow 3D siBASIIOTCS:

e TOAHOCTHIO PVT-KOHTpOAMpyeMOe, MHOTOKOMIIOHEHTHOe, TpexdasHoe
MOAEAMpOBAHUE MUIPALMU C IPUMEHEHHeM MIHOBEHHbIX BBIYMCACHHH HAPSAY C
IIpOCAEKUBaHUEM He(dTeMaTepUHCKUX IIOPOA;

e aHarorWyHasi cucreMa KopupoBanwusi PetroFlow 3D mmwurartopa u 2D ma-
Kera, 4To obecIleurBaeT MCIIOAB30BaHHE OAMHAKOBBIX METOAOB MOAEAMPOBAHMS
murpanuu (Darcy, Flowpath u Hybrid Darcy/Flowpath) ¥ IOAHYX COBMeCTH-
mocTb 2D/3D AaHHBIX;

e T[IOAHadg MHTerpalusi U COBMECTHMOCTH AAHHBIX BCETO psAa 1D/2D/3D
MOAEAMPYIOIIUX [1aKeTOB;

e AOCTYIHOCTb MM Bcex maatdopM paboumx crannui (Sun, SGI) u K
(Windows XP/2000/Vista/7, Linux). AGCOAIOTHO HAEHTUYHBIH HHTepdeuc,
(DYHKIIMOHAABHOCTE M (DOPMAaT ABOMYHBLIX AQHHBIX IIO3BOASIOT AETKO HCIOAB30-
BaTh AQHHOE YCTPOMCTBO BBOAQ/BBIBOAA B CMENIAHHBIX 0a30BBIX CHCTEMAX;

e TIOAHBIH DsIA CIIEHMAABHBIX (DYHKIUH, TaKUX KaK MOAESAUPOBAHHE COAsS-
HOIf ¥ NMPOTeHHON MHTPY3HH, a TaKKe IOAHAs MHTErpanusi ¢ CUCTEeMOH PHCK-
MeHepxMeHTa PetroRisk.

CrnenuarbHble TEXHOAOTMH PpPa3pabOoTaHbl B KavyeCTBE AOIOAHUTEABHBIX K
PetroMod nmporpammam.

PetroMod 2D Teclink cBs3yiolllee 3BE€HO IIPOTPaMM CTPYKTypPHOI'O MOAe-
aupoBanus (PetroMod 2D TecLink) — siBAsieTCsi yHUKaAAbLHOH B HedTera3oBOM
IIPOMEIIIACHHOCTH, TaK Kak OHa ob0eclieuyuBaeT IIPUMEHEHHe IOAHOTO PSAd Me-
TOAOB MOAEGAVUPOBAHUSI TeHepallMd Y MHUIPaluu YTA€BOAOPOAOB PetroMod
(BKAFOUass TpexdasHoe, MHOTOKOMIIOHEHTHOe MOAEAWPOBaHHEe MHUIpaluu C IpH-
MEHEHHEeM MTHOBEHHBIX BLIUMCACHUM) AAS ONMCAHHUS CAOKHBIX TEKTOHHYECKHUX
ycAoBHil. A@HHasi XapaKTepUCTHKA HEOOXOAMMAa AASL @HAAM3a CAOKHOHM TEKTO-
HMYEeCKOH OOCTAHOBKH, HATIPUMEP, COASHBIX KYIIOAOB M CAAHIIEBBIX AMAMMPOB,
CAOJKHEIX YCAOBHM TEKTOHHUYECKOTO PACKPBITHSI U OCOOEHHO TEKTOHMYECKOro
COKaTHs.

2D Teclink siBAsTeTCs AOHOAHeHHEM K Iakery PetroFlow 2D u mosBoasieT
AEAQTH KOMIIAEKCHYIO CTPYKTYPHYXO MHTEpPIpeTalyio, BKAIOYas HWMIIOPTHPOBA-
HHEe ¥ MOAEAMPOBAHWE KOMIIDECCHOHHBIX MOAEGACH AAS o6pabotku B PetroMod
2D makete. TechLink obecnieunBaeT eAMHCTBEHHYIO B CBOEM DOAEe TEXHOAOTHIO
BBIIIOAHECHUsI TTOAHOTO PVT-KOHTPOAUPYEMOTo, Tpex(das3Horo, MHOIOKOMIIOHEHT-
HOTO MOAGAMPOBAHHS MUTPALIMK B TAKOM TEKTOHHYECKH-CAOKHOMU cpepe. C mo-
MOIIIBIO AGHHOTO CBS3YIOIIEro 3BeHa o0eclieurBaeT eAMHCTBEHHYIO B CBOEM poO-
A€ TEXHOAOTHMIO BBIIOAHEHHMs] NOAHOTO PVT-KOHTpOAMpyeMOro, TpexdasHoro,
MHOTOKOMIIOHEHTHOTO MOAEAMPOBAHMSI MUTPALMU HedTHU U ra3a B TAKOU CAOXK-
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HOH TeKTOHMuUeCKoit o6craHoBke. PetroMod TecLink aocTynen B 2D BapuaHTe H
CBSI3aH CO BCEMH IIMPOKO HCIIOAb3YEMBIMH KOMMEpPUYECKHMH IIaKETaMH CTPYyK-
TYPHOTO MOACAMPOBaHHS.

PetroRisk sIBAsIeTCS YHHKAAbHOH CHUCTEMOW PHCK-MEHEAKMEHTA AAsl OIpe-
AEAEHHSI i CTAaTUCTHYECKOM OIeHKH 3(p@deKTa HeTOUHOCTEH BBOAMMBEIX I€OAOTH-
YeCKUX AAHHBIX. AaHHAs TEXHOAOTHS MOKET ObITh HCIOAB30BAHA CO BCeMH 1D,
2D u 3D nporpamMmHbIMH nakeTamu PetroRisk. CrcreMa pUCK-MeHEAKMEHTA
PetroRisk o6ecrneunBaeT yHHKAABHOE COUYETaHHE TeXHMYECKHX (PYHKIMOHAAB-
HBIX BO3MOJKHOCTEM M MHTErpaljii MeTOAOB aHaAM3a Hapsay C HaAHYHEM yCo-
BEpIIeHCTBOBAHHBIX XapPaKTePHUCTHK, KaK HAllpHMep, ONEeHKU BAHSHUA HETOYHO-
CTeli TAYOWH, MHCTPYMEHTOB KarMOpPOBKM (HampuMmep, KpUTEpHH XH-KBaAparT,
GaliecOBCKasi CTaTHCTHKA), aHAAM3a XapaKTepUCTHYECKUX MOBEepPXHOCTEN U MHO-
TUX APYTUX.

TakuM 06pa3oM, BHEAPEHHE B IeOAOrOpasBEAOYHBIM ITPOIECC MHHOBAIH-
OHHBIX TEXHOAOTHUI1 OAaCCeMHOBOTO MOAEAMPOBaHMs, B TOM YHCAe NPOrpaMM-
HOTO KOMIIAeKCa PetroMod, IPeAOCTABASIIOUIETO HMOAHYIO AWHENKY IePEAOBBIX
1D/2D/3D TexXHOAOTHH C TEeXHMYECKHMU XaPAaKTEPUCTUKAMH, SABAAIOIIMMUCIT B
' macTosilee BpeMs YHHMKAABHBIMM B He@TerasoBOd NPOMBIIIACHHOCTH, AeAdeT
BO3MOJKHBIM:

— OCBOEHHe HOBEHIINX T'eOTeXHOAOTHH IPOTHO3a, IIOUCKOB, PA3BEAKH U
ONTHMU3NPOBATh '€OAOTOPa3BEAOYHBIN IPOIECC;

— OIleHKy TeOAOTHYECKHX PHMCKOB IPH IPOBEACHUH ITOMCKOBO-Pa3BeAOHt-
HbIX U DSKCIAYATaIlMOHHBIX paboT, CBSI3AHHBIM C HEAOCTATOYHOCTBIO U HETOYHO-
CTAMH MHQOPMAaINL;

— aHAAM3, CUHTE3 W MHTEPIPETAI[HIO TeOAOro-TeopU3MIeCKUX AQHHBEIX 00
OCaAOYHLIX OaccelHax;

— MOAEAMPOBaHME IeOAOTHYECKHUX INPOIeCCOB C IPUMeHEHHeM COBpEeMEH-
HBIX KOMIBIOTEPHEIX TeXHOAOTHH;

— OpraHM3allMi0 COBMECTHOM HAay4yHOU paboTBl F€OAOTOB U reo(pu3uKOB B
BUAE €AMHON KOMAHABL,

— CHCTEeMaTH3aIlMIO TeOAOTMYEeCKUX 3HAaHUN M MH@OpMAUMM, a TAaKXe HX
Iepepayy HOBOMY IIOKOAEHHIO T€OAOTOB M CIEI[HAANCTOB.

— VKpeOAeHUe COTPYAHMYECTBa MeXAY BY3aMy, HWU u HedTera3oBLIMHU
KOMIIAHUSIMH B pellleHUM IPHKAGAHBIX 3aAau He@Tera3oBOM TeOAOTHH, NPeA-
CTABASIIOLIIUX HAy4HBIA M [PAKTHYECKHAM HHTEpec.

13.10. TPAOUYECKUE MOCTPOEHMSA KAK METOA OBOBLUEHMA
MPEACTABAEHMA O TEOAOTUYECKOM CTPOEHWM HEAP

HA3HAYEHUE M OCHOBHBIE BMAblI TPAOUHECKOM TEOAOTMHECKOM AOKYMEHTALIMA

3apaveil TeOAOTHMUYECKOM CAY>KOBI, TPOBOAALIECHA PEerMOHAABHEIE, ITOMCKOBBIE
M pa3BepOYHBIe paboOTHl Ha HeTH U ras, sSBASETCS IIOAyYeHMe, HaKoNAeHHe U
CHCTeMaTH3alMsl OOIIKpHeiiel reoaroro-reopusndeckoll nagopmanuu o6 u3y-
yaeMbIX 00beKTax. MICTOUHHMKOM HHPOPMAIUK SIBASIOTCSA PA3AUYHBIC BHABL I'€O-
AOTHYECKUX U reodU3MyecKUX UCCAepoBaHui. O6pabaTeiBast 3Ty MHMOPMAIHIO,
FeOAOTHM CO3AQIOT MOAEAM 3aAesKe, MeCTOPOXXACHHWH, 30H HedTera3oHaKOIAe-
Huii, HedTEra30HOCHHIX O0AacTed U OpoBUHIMHA. [TOA reOAOTHYECKOH MOAEABIO
[TOHUMAEeTCsl U300pa’keHHe (BOCIIPOU3BEAEHHE) AIOOBIM CIIOCOGOM PEaAbHO Cy-

125



IEeCTBYIOUIMX OOBEKTOB C IeABI0 M3YUeHUsI 3aKOHOMEPHOCTEeM HUX CTpoeHus. B
3aBUCUMOCTH OT pelllaeMOM 33AauM U THUIA HCIOAb3yeMOW HH(OPMAIUH, MO-
AEAb MOXeT OBITh OIMCATeABHOM, rpadrueckol, MaTeMaTHdecKoil u Ap. Ilo-
CKOABKY B T'€OAOTHH OOBIYHO ONEpUpPYIOT rpaduyecKuMH obpas’aMH, HAaUOOAB-
hmiee paclpoCcTpaHeHHe IMOAYYHMAM MEeTOABl reOMeTpH3alliM, T.e. CO3paHHe rpa-
(huyecKuX MOAeAeH M3yd4aeMBIX OOBEeKTOB, OTpaXkarolux (HOpMy M CBOMCTBa
3TUX OOBEKTOB, @ TaK)Ke IIPOTEKAaloNe B HUX MPOIECCEHI.

OO6s13aTeAbHBI KOMIIAEKT IeOAOTHYECKOH IpadUKH, COCTaBASIEMOU IO pe-
3yAbTaTaM TI'€OAOTOPa3BEeAOYHBIX pAabOT, BKAIOUAET: TeOAOro-reou3ndecKue
pa3pe3bl CKBa)XWH M HODMAABHBIM (IIAGCTOBEIM) pa3pe3, cxeMa KOppeAsiiiiuu
pa3spe3oB CKBa)XHUH (AeTAAbHBIE CXeMbl KOPPEASIUU IIPOAYKTHUBHBLIX IIAACTOB),
npoUAbHEIE T€OAOTHYECKHE Pa3pesbl, CTPYKTYPHblE KapThl 10 MapKUPYIOLIAM
U IIPOAYKTMBHBLIM T'OPU30HTAM, KapThl MOIIHOCTEH, ITOPUCTOCTU Y MPOHHUIIAEMO-
CTH IPOAYKTHBHBIX T'OPU30HTOB, KapThl [IOBEPXHOCTEH (PAFOMAAALHBIX KOHTAaK-
TOB, KapThl KO3(p(PUIMeHTOB IPOAYKTUBHOCTH M psip APyTuX. Huke paccmarpu-
BaeTCsI METOAMKA COCTABACHMSI OCHOBHEIX Tpa(pUueCKUX TeOAOTHMYECKHUX AOKY-
MEHTOB M CIIOCOO0B 0600IIeHUsI MaTepUAAOB IIPU UX COCTAaBAEHUH.

INpu npoBeA€HUH TeOAOTMYECKUX ITOCTPOEHUM HEOOGXOAMMO BBIMOAHATH OII-
peAereHHBIe TpeGoBaHUs. Besi mepBUYHast reoAornyeckast MH(OPMaALUs (pe3yAb-
TaQThl ONMCAHHWsI U U3Y4YEHHs] KepHa, AQHHBEIe ONMpPO6OBaHWs CKBa)XWH MU Aabopa-
TOPHBIX M3y4YeHUH (AIOHMAOB) (DUKCHUDPYIOTCSI B CIEIMAABHO pa3paboTaHHBIX
OaaHKax U opMax, a pe3yAbTUPYIONINEe AOKYMEHTBI OPOPMASIIOTCH C MCIIOAB30-
BaHHWEeM eAMHOM CHUCTeMBbI YCAOBHBIX 3HAKOB.

YCcAOBHBIE 3HAKU B COOTBETCTBHU C MX NMPOCTPAHCTBEHHOM AOKaAM3al[Mei
AEMSITCSI Ha TPU KAACCa: TOYeYHBbIe, AWHeMHHle U NAOMIaAHbIe (KOHTYpHEie). Yc-
AOBHBI€ 3HAKU TOYEYHOTO TUIIA MCIOAB3YIOT AASI O603HAUYEHHUSI MECTOMOAOKEHUS
0G'BEKTOB AOKAaAM30BaHHBIX B TOYKaX — HaIpUMep CKBa’XHUHbI. YCAOBHEIMM 3Ha-
KaMu AMHEHHOTO THIIa OTOOPa’kaloT TaKUe I'eOAOrMYeCcKUe OOBEKThl, KaK AMHUM
TeKTOHUYECKHUX HAPYIIEeHUH, BBIKAWHUBAHUH, 3aMenieHW#, TPAaHMI[k KOHTAKTOB
FOpHBIX IO0poa Hu  Ap. [IAOMIAAHBEIMM  YCAOBHBIMHM 3HaKaMu 0603HA4aloT
OTAE€ABHEIE YYACTKH U 30HBI C OAHOTUIIHBIMU CBOMCTBAMH — KOHTYPHI 3aAeKew,
Y4YaCTKM KaTerOpHM# 3amacoB, 30HHI OAHOTHUIIHOIO AMTOAOTHYECKOrO COCTaBa
MAACTOB.

Ha reorornyeckux paspesax IOKa3BIBAIOT MHTEPBAABI OTOOpa KepHa M pe-
3YABTaTHl €r0 MCCAGAOBAHHS, HMHTEPBAABI, YCAOBHUS IIPOBEACHHUsI U PE3YALTATHI
onpo6oBaHus. Ha CTPpYKTyYpPHBIX NA@HAX BBIHOCAT IIOAOKEHHE BCEX CKBa’kKMH,
BCKDBIBIIMX KAPTHPYEMBIM T'OPU30HT, C YKa3aHHeM OTMETOK KPOBAM M Pe3yAb-
TAaTOB MCIELITAHUW WAM XapaKTePUCTUKM HeTEHACHINEHHOCTH IO AAHHBIM Ka-
poTaxa.

B 3aBHCHMOCTH OT IIOCTaBAEHHOM 3aAayd, CAOXKHOCTU TE€OAOrHYECKOro
CTPOEHHUSI U3y4aeMOro OOBEKTa, IIOAHOTHI M KadeCTBa MPOBOAWMBIX HCCAEAOBa-
HUIA, MOAEAL OOBEKTa OyAeT XapaKTepU30BaThCS PA3AHMYHONH AOCTOBEPHOCTHIO.
FeoMeTpH3anus 3areXell U MeCTOPOJKAEHUH HeTH U ra3a MIPOU3BOAUTCS METO-
A@MH FOpHOH reomeTpuu. OAHAKO (DYHAGMEHTOM AAS IPOBEAECHHS] BCEX T'E€OAO-
rHYeCKHX IOCTPOEHUM CAYKHUT reoAorudeckasi Teopus. IMeHHO Teopernuyeckue
NPEACTABACHHS TO3BOASIIOT OOBEAWHSITH OTAEAbHBEIE TreoAormdeckue (aKThl B
€AMHYIO KapTUHY 3HAHWUU O CTPOEHHWH H3y4aeMoro OOBeKTa.



13.10.1. TEOAOTMYECKHNE KAPTHI

TeoArornyeckne KapThl — OCHOBHOM rpauUuecKHH AOKYMEHT Ha BCeX 3Ta-
IIaX IIOMCKOBO-Pa3BEAOYHEIX paboT Ha HedTh U ra3. Ha mx ocHoBe pasBopadu-
BAIOTCS ITOCAEAyIOIMe paboTH, CBA3aHHBIE KaK C OOLIMM TeOAOTHYeCKHM H3Y-
YeHHEeM TEePPUTOPHH, TaK U HEMOCPEACTBEHHO, C IOMCKAMH M PA3BEAKOM MeCTO-
poxaeHuil HedTH, rasa U APYTUX [OAE3HBIX UCKONaeMbIX. [IpM pernoHarbHBIX
IIOMCKaX COCTABASIOT MeAKOMacITabHBIe Teororudeckue Kaptel M 1:1000 000 —
1:500 000, eap KOTOPBEIX — H3y4YeHHEe OOIIUX 4epT reOAOrMYeCcKOro CTPOeHUs
KPYIHBIX TEPPUTOPHUH. IIpH AETAABHBIX MOMCKAX COCTABASIIOT [€OAOTHYECKHE
KapThl MOAyAeTarbHble M 1:200 000—1:100 000 u aertanpHEle M 1:50 000—
1:25 000, Ha3HaueHHe KOTOPBIX — H3y4YeHHe PACIPOCTPAHEHHUs AUTOAOrO-CTpa-
TUrpadUIEeCKUX KOMIIAEKCOB, B TOM YHCAe OGAAroNpHUATHHIX AAA HedTerazoobpa-
30BaHUs U HedTera3oHAaKOIAEHMS, a TaKXXe BBIIBAeHHEe OAaTONPUATHBIX AAS
HedTEera3oHaKOIACHUsI CTPYKTYyp. B palioHax €O CAOKHBIM TeOAOTHUYECKHM
CTpOEeHHEM U XOpolled OOHA’KEHHOCTBIO AAS ACTAAM3ALHUM CTPOEHMSI Pa3BeAye-
MBIX AOKAALHBIX CTPYKTYDP HMAM HUX OTAEABHBIX yY4aCTKOB COCTABASIIOT KPYIIHO-
MacIITabHble TeOAOTMYECKHEe UAM CTPYKTYpPHO-TeoArorndeckue npoduan. OHHU
MPEACTaBASIIOT CTPYKTYPHO-Teororuyeckre kapTel M 1:25 000 —1:10 000.

MeToaMKa COCTaBAEHHsI T€OAOTHUYECKUX KapT IIOAPOOHO HM3AOKEeHa B COOT-
BETCTBYIOILIUX ITIOCOOUAX U y4eOHMKAX U 3AeCh HE PACCMATPHUBAETCS.

B HacTosilllee BpeMsi reOAOTHUECKHE KapThl COCTaBASIIOTCS C MCIIOAB30Ba-
HUEeM MaTepHaroB aspodorockeMKH Macmraba 1:25 000 u Meawue. [ToayyeHHne
[I0 a3POCHHMMKAM TI'€OAOTHUYECKHX CBEAEHUH 0a3upyeTcs Ha ACTAABHOM U O0BeK-
TUBHOM OTOOPa’KEHUHM Ha CHHUMKAax ocoOeHHOCTel peabeda, rupporpaduieckomn
CeTH, PaCTUTEALHOTO MOKPOBA, CBA3AHHLIX C TEOAOTHYECKHUM CTPOEHHEM 3eMHOM
[IOBEPXHOCTH.
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Puc. 13.38. T'eororuyeckass KapTa €O CHAATHIM MTOKPOBOM NAHMOLEH-YEeTBEPTHYHBIX OTAOKEHHMH BaAa
KaprouHcKoro.
Heorenopas cucrema: 1 — capMarckuit apyc (N%s); 2 — Toprouckuit spyc (N’t); 3 — mMaitkonckas cBH-
ta (P3-N;'); 4 — nareoreHoBasi cHCTeMa HepacuaeHeHHas (P). MenoBas cucTema: 5 — AQTCKHH sIpyC
(K.d); 6 ~ maacTpuxtckuit sipyc (K.m); 7 — kamnanckusi sipyc {(K;cm); 8 — canronckus spyc (Ksst);
9 — CKBa’XHWHBI

127



AAsi palioOHOB, rAe YeTBepTUYHHIE OTAOJKEHMSI MMeIOT 3HAaYMTeAbHbLIEe MOII-
HOCTH, 11eAeCO00pa3HO COCTABASITH €OAOTHYECKHE KapThl CO CHATHIM YeTBep-
TUYHBIM TIOKPOBOM, CTPOSIT UX IO AGHHBIM KAPTUPOBOYHOIO HMAU CTPYKTYPHOTO
OypeHus. AAsl 9TOrO BO BCeX CKBAKMHAX HA MCCACAYEMOW TEPPUTOPHU OIpeAe-
ASIETCH CTPATUrpagUUeCKUM BO3PACT IIOPOA, 3AAETAIOLIMX IOA YeTBEPTUYHBIMHU
oTaokeHuaMHu. OIpeApeAeHUss BO3pacTa KOPEHHBIX OTAOKEHMI HAHOCATCS Ha
[IAGH, MOCAE Yero MPOBOASITCS IEeOAOTHYeCKHe TpaHMIlBl. TOYHOCTE COCTaBAsie-
MBIX KapT 3@8BUCUT OT KOAMYECTBA MCXOAHBIX AQHHEBIX (CKBA)XWH), PABHOMEPHO-
CTU UX pasMeIleHus MO MAOIIaAM, & TaKXe ACTAABHOCTH CTPATHUIPadUYecKoM
pa3buBKYM pa3pe30oB CKBaKUH.

Ha puc. 13.38 mokasaHa reoAoruyeckas KapTa Bara KapmuHCKOro co CHs-
TBIM MOKDPOBOM IIAHMOIIEH-UeTBEPTUYHBIX OTAOKeHMH. Ha Hel Xopollo BHAEH
BBIXOA B SIAPAX CTPYKTYp GOAee ADeBHUX KaMIIAHCAHTOHCKUX OTAOMKEHMH, TOTAQ
KAK Ha KPBIABSX BaAd Pa3BUTHI MIOPOABI CAPMATCKOTO U TOPTOHCKOIO SPYCOB U
MaMKOIICKON CBUTEL

[TpakTHKa MOMCKOBO-Pa3BEAOYHBEIX PAbOT MOKA3hIBAET, YTO T€OAOTHYECKHUE
KApThl CO CHATHIM YETBEPTHUYHBIM ITOKPOBOM AAIOT BO3MOJXHOCTH HM3y4YaTh OC-
HOBHBIE YEPThI TeOAOTUYECKOTO CTPOEHMS MCCAEAYEMBIX TePPUTOPHM, BHISBAATDH
CTPYKTYPHI, OAQroNpUsiTHEIE AAST TIOUCKOB HE(TH U rasa.

13.10.2. CTPYKTYPHO-TEOAOTUYHECKUE KAPTbI

FeonorMYecKHe KapThl AAsL PAOHOB C TIOAOTHM 3aA€TaHMEM OTAOKEeHHUH
OOBIYHO SIBASIOTCSI HEIMOKA3aTEAbHBEIMU. AAs [IPABUABHOTO INOHWMAHMSA TE€OAOTH-
YeCcKOro CTPOEHMS HM3y4deMOil TEepPUTOPUM dYacTO COCTABASIIOT CTPYKTYPHO-
FreOAOTHYECKHE KAPThl, Hd KOTOPBIX COBMEMIAIOTCA AOMOAHAIOUINE APYT ApPyTra
reOAOTUYEeCKasi U CTPYKTYPHAasl KapThl.

CTPyKTypPHO-T€OAOTMYECKHE KapThl COCTABASIIOT B MPOIECCe NPOBEACHUS
CTPYKTYPHO-TEOAOTMYECKOM CBEMKH, METOAMKA M TEXHUKA IPOBEACHUs] KOTOPOi
Y3AOKEHH B COOTBETCTBYIOIIMX yUeOHBIX Nocobusx. Ilpu mocrpoeHuu CTPYK-
TYPHO-T€OAOTMYECKOM KapThl HapsIAY C HaHeCeHHeM Ha OCHOBY IDAHHIL BEIXOAOB
Ha AHEBHYIO NMOBEPXHOCTb OTAEABHBIX AMTOAOTO-CTPATUIPAQUYECKUX KOMIIAEK-
COB BBIAGASIOT PsIA ONMOPHBIX (MapKUPYIONIMX) TOPU30HTOB, MO KOTOPBIM CTPOSIT
B MU30AMHMAX CTPYKTypHBIE KapThl. KOOPAMHATHI U aOCOAIOTHEIE OTMETKH TOYEK
BBIXOA@ KPOBAU HMAM TOAOIIBEI OMOPHOTO TOPH30HTA OIPEAEASIOTCS C MOMOUIBIO
reoAe3udecKux UHCTPYMEHTOB.

13.10.3. KAPTbl MOLWHOCTEN

AAsl M3YUEHUsT U TEOAOTMUYECKOTO PA3BUTHSA KaK KPYNHBLIX TEPPUTOPUM, TaK
U OTACABHBIX CTPYKTYPHBIX 3A€MEHTOB (B TOM 4YMCAE€ AOKAABHHIX CTPYKTYP) B
HacTodlllee BpeMsl MMPOKO TPUMEHSIETCS MeTOA aHaAu3a MoIHocTed. B ero oc-
HOBe AeXHT MNPEACTAaBACHUE O CBA3M MHTEHCHUBHOCTH IIPOIieCcCa OCAAKOHAKOII-
AEHHMA C pasMaxoM KOAeDaTeABHBIX ABH)KeHUH. MOIIHOCTHL OCAOYHBIX TOAIL
ABASIETCS TTIOKA3aTeAeM CKOPOCTH OTAOKEHMsS OCAAKOB, TaK Kak mporubaHue
OBGEIYHO KOMITEHCUPYeTCsl 0CaAKoHakomAeHueM (B.B. Beaoycos, A.B. Haanskun).
[To OTHOCHMTEABLHBEIM W3MEHEHUSM MOUIHOCTEH OCAAOYHBIX TOAI] MOKHO CYAUTH
AMOO O MPOSIBAGHUHU TOAOXKUTEABHBIX TEKTOHMYECKHMX ABWKEHMH MO y4acTKaM
OTHOCHTEABHOTO YMEeHBIIIeHUs] MOIIHOCTeH, Aub0 O MpeoOAaAdHUM OTPHUIATEAD-
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HBIX ABUJKEHUY NpPU HAaAWYUH Y4YaCTKOB, XapaKTepU3VIOUIUXCHA MOBHITeHHBIMU
MOIIIHOCTSIMH.

MeTtop aHarn3a MONIIHOCTEN AASI NIOAYYEHHUS OOAee TOYHBIX AAQHHBIX IIPUA
TEKTOHUYECKUX HCCAEAOBAHUSX HEOOXOAMMO AOIMOAHSTbL aHAAM30M AMTO(dAIIUH,
TaK KakK MOIIJHOCTH B 3HAUUTEABHOMN CTeINeHU 3aBUCAT OT ¢pusuko-reorpadu-
YeCKUX U TeOMOP(OAOTUUECKUX YCAOBHUIM HAKOIAEHUS OCAAKOB.

AHaAu3 MOIIHOCTEM CAEAYeT AOMOAHATE TAK’KEe AETAABHBIM U3YYeHUEM
pPa3pe30B CKBa’KUH U HUX KOpPpeAdllied, TaK KaK IIPH 3TOM OOBIYHO BBHISIBASIOT-
Cs1 IPUYUHBI U3MEHEHUS MOIIHOCTEN aHAAM3UPYEMBIX TOALL: Me P B U Y H HI €,
OOYCAOBAEHHBIE XapaKTepoM KOAeDaTeABHBIX ABWJKEHUMN, U BT O P U 4 H HI €,
CBA3a@HHbIe C HEPAaBHOMEPHBIM Pa3MEBEIBOM, Pe3KUMHU (hallMaAbHBIMH U3MEeHEeHUs-
MU ¥ HEPaBHOMEPHBIM YIIAOTHEHUEM Pa3AMYHBIX AUTOAOTUYECKUX THUIIOB MOPOA,
30HAABHBIM Pa3BUTHEM OTAEABHBIX HAadY€K U TOPU3OHTOB, HaAMUHEM norpebeH-
HOTO 3PO3HUOHHOTO peAbeda U Ap.

BAusHUST MHOTHUX U3 YKa3aHHBIX QaKTOPOB MOJKHO M30e>XaThb [IPU IIPAaBUAb-
HOM BEIOOpE MHTEPBAAOB pa3pe3oB. [Ipu BbIOOpe GOABUIMX UHTEPBAAOB OOBIUHO
HCKAIOYAETCsl BAUSSHUE (PAKTOPOB, OTPa’KalolUXCs Ha TOYHOCTU METOAA MOLII-
HOCTelN, HO B TO XK€ BpeMsi 3aTyNIEeBBIBAIOTCS ACTAAH U OCOOEHHOCTH (HOpMU-
POBAHUSI AOKAABHBIX CTPYKTYpP. [IpM HMCIOAB30BAaHHUM HEOOABIINX HMHTEPBAAOB
UCKakarolllee BAHUsAHUe (paKTopa HEpPaBHOMEDHOTO YIAOTHEHHMS MOJXKET Pe3KO
BO3pacTU. BcaepCcTBHe 3TOTO UHTEDBAABL pa3pe3d, XapaKTepU3YIOLIUeCs: HaAW-
YyueM 3PO3UOHHOTO peAbeda, pe3KUM (pallMaAbHBIM 3aMellleHUueM IIOPOA U AMH-
30BUAHBIM CTPOEHHEM, PEKOMEHAYeTCsI OOBEAUHATh C APYTHMU YacTsIMHU paspe-
38, HUBEAHUPVIOIUIUMU 3TH UCKa’KeHHUsi. [IpaKTUKOU MCCAEAOBAHHUM YCTAaHOBAECHO,
YTO AASl IAATPOPMEHHBIX TEPPUTOPHM HauboAee [eAeCOO0pasHO NPUHUMATh
uHTepBarn OT 20—30 ao 100—300 M. AAST CKAGAYATHEIX TEPPUTOPUM OHHU AOAIK-
HBI OBITh HECKOABKO YBEAUYEHHL.

KapTel MOIIHOCTeN B 3@aBUCUMOCTU OT MacluTaba AeATCd Ha PEeruoHaAb-
HBIE, COCTaBAsieMBIE€ AASI KPYIIHBIX TEPPUTOPUM, U AETAABHBIE — AASl TPYIIIBI
MIOAHSTUN UAHW OTAEABHBIX AOKAABHEIX CTPYKTYP.

Ilo ckBa>kMHaM ¥ TOYKAaM Ha KapThl HAHOCAT OIIPEAEAEHHbIe 3Ha4YeHUs
MOIJHOCTEN M Ha OCHOBE UHTEPIIOASLIUU HPOBOAAT U30AMHUU. CeyeHHe H30AU-
HUM HY’KHO BbIOMpATh TaK, YTOOBI OTPA3UTh HA KapTe BCe HEOOXOAUMLIE AETaAU
U3MEHEHMS MOIIHOCTEN U OAHOBPEMEHHO C 3TUM H30eXaTh Neperpy3ku. [Ipu
OTCYTCTBUU HA KAaKUX-AMOO y4aCTKaX U3Yy4aeMBIX OTAOKEHHH 0co00e BHUMaHUe
HeOoOXOAUMO YAEASITh NPOBEAEHUIO HYAEBBIX W30AWHUMN, OTPaHUYUBAIOUIUX y4a-
CTKU TIPOSIBA€HUS CTpaTUrpadHueCcKUX IMEePEPBIBOB UAU TIOAHBIX pa3MbIBOB. B
3TOM CAy4Yae IpaHMlla PacIpOCTPAaHEHHs OTAOKEHHUHM (HyAeBas W30IaxuTa) Mo-
JKeT MepecekaThbCcss C U30IaXUTaMH MOIIHOCTEH.

AAST M3y4eHUST UCTOPUU TE€OAOTHHYECKOTO Pa3BUTHUSA HCCAEAYEMOM TeppUTO-
pPUM OOBIYHO COCTABASIETCS CEepHUsl KapT MOILHOCTEH, B COBOKYIHOCTH IIO3BO-
AAIOIIUX IIPOCAGAUTH UCTOPHUIO BEDPTUKAABHBEIX ABUJKEHHIN BO BpeMeHM U IIPO-
CTpPAaHCTBe. ’

BecpMa nOAe3HO COBMellleHHEe MMAAEOTEeOAOTHUECKUX KapT X KapT MOIIHO-
crel. IlocrepHMe TIOKA3BIBAIOT pacCHpeAeA€HHEe MOILHOCTeH, OGYCAOBAEHHOE
CYMMapHBIM BAUSTHHEM KoAebaTeAbHBIX ABUJKEHUM BO BpeMsi OCAAKOHAKOIIAEHUS
U CACAVIOLIMMHU IIOCAe Hero IIpoileccaMy Pa3MBIBOB. [lareoreoaoruueckast Kapra
OAHOBPEMEHHO YKAa3bIBaeT Ha OTHOCUTEABHYIO BEAMYWHY IIPOILECCOB Pa3MEBEIBOB
H XapaKTep IMPOSBACHUS HX IO IAOIIAAU.

I'lpu nocTpoeHHH KapT MOLIHOCTH CA€AyeT IPUHUMAThL 3HaYeHHNe UCTHUHHOM
MOIIHOCTU. AAA NAAGTHOPMEHHHBIX O0AACTed IpH HEOOABIINX Yraax MNaAeHHUs
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M3y4aeMBbIX KOMIIAEKCOB {AO 1°) BEPTHKAABHBIE MOIIHOCTH, 3HAYEHUs KOTOPBIX
MOTYT OBITH HEIIOCPEACTBEHHO CHATHI C KAPOTaXHBIX AMArpaMM, OOBIYHO NIPAK-
THYECKHU He OTAWYAIOTCS OT MCTUHHEBEIX MOIIHOCTeM. [To3ToMy Npu COCTaBA€HHH
KapT W30MaXUT AASl TAKMX pANMOHOB MOJKHO HMCIOAB30BATH BEPTUKAABHBIE
3HAYEeHUsT MOIIHOCTU. HeoOGXOAMMO, OAHAKO, IIOMHHTB, YTO B DSAE CAYYaeB —
TP HEAOyYeTe HCKPUBAEHHS CKBA’KMH, KDPYTHIX YrAaX MaA€HHsI I[IOPOA, Ha-
AMYME  DAEKCYD, TEeKTOHHMYECKMX HapyIIeHWHM, A4aCUMMEeTPHUYHOM CTDPOCHUHU
TIOAHSTUM, YBEeAMYEHWM YTAOB IIAA€HHUSI C TAYOMHOM — BEPTHKAALHEIC MOII-
HOCTH MOTIYT CHUABHO OTAMYATHCSI OT MCTUHHBIX MOMIHOCTEM M MCIIOAL30BAHHE
IMIOCAEAHUX MOJKET NPUBECTH K OIIMOOYHBIM BHIBOAAM. K OmMMOOYHBIM BEIBO-
Aa@M MOJKET TaKKe IIPHUBECTH HeAOYUYeT YIAOTHEHUS M PA3AMYHBIX PaljMarbHBIX
0COOEHHOCTEN OCAAKOB, HAIpUMep IIpU HEKOMIIEHCHPOBAHHOM IIPOIlecce OCaA-
KOHAKOIAEHHSI U HAAWYUM MEPBUYHHIX YKAOHOB ADEBHHUX O€peroB He HX IIOA-
BOAHBIX CKAOHOB. MaKCHUMaAbHBIE MOIIHOCTH OC3AKOB B 3TOM CAy4ae MOIYT
OBLITHL IPUYPOYEHBl K NPUOPEXKHBLIM YacTAM OACCEMHOB C HEOOABIUIMM Iporuba-
HHMEM AHa, @ MHHUMAaAbHBIE MOLIHOCTM — K HMX TAYOOKOBOAHBIM YacCTsIM, TAe
MOJKeT MUMeTh MeCTO HaubOoablllee NpOrubaHue TeppUTOpUH. Takue B3aMMOOT-
HOILIEHHUST MOIIHOCTH OCAAKOB M IEPBHYHBEIX YKAOHOB AHa OacceilHa HMMEIOT
MeCTO B padoOHaX C IIMPOKHUM PAa3BUTHEM ApeBHUX pudos, O6uorepM, Gapos
U AEABT.

TakuM 00Opa3oM, AASI IIPAaBHABLHOTO NIPUMEHEHUS MeTOAd aHaAW3a MOIIHO-
CTel HeOOXOAMMO BBEAEHHE COOTBETCTBYIOIIMX IONPABOK, MCKAIOYAIOIIMX YKa-
3aHHLIE BO3MOJKHBIE OLUTUOKU.

KapThl TOAIIMH MIMPOKO UCIOAB3YIOTCS IIPU IIPOBEACHUH IIOACYEeTa 3aIacoB
IO OTAEABLHBIM 3aA€IKaM.

[MocTpoeHue 3THX KapT OCylIecTBAsieTcs 1o AaHHHIM [TMIC, orbopa KepHa u
MCCAEAOBAHHUS TTAACTOB Ha IIPOAYKTUBHOCTE B CKBAKMHAX.

Ha mepBoM 3Tame CTPOATCS KapThl 3(P(PEKTUBHBIX TOAHIUH II0 CyMMAapHBIM
3HAUYEHMSIM BCEX KOAAEKTOPOB, BEIAGAEHHHIX B KaXKAOHN NPOOYpPEeHHOM CKBAKH-
He. MHTeproasanusa 3HaueHUN 3(p(eKTUBHBIX TOAIIMH B MEXCKBa’XUHHOMN 30HE
OCYIIECTBASIETCS] IO TPEYTOABHOM CETKe, COCAMHSIONIeH OAMIKANIINE CKBA)KHUHEIL.
Mo NOAYYEHHEIM HHTEPIOASIIMOHHBIM 3HAYEHUSIM IIPOBOAATCS AMHHM PABHBIX
3¢ EeKTUBHEIX TOAIIMH Yepe3 2, 4, ... N MeTpa, B 3aBUCUMOCTH OT BBIOPAaHHOIO
CeyeHUs] ¥ TOAIIMHEI IIAACTa. BO BHECKBa)KMHHYIO 30HY 3Ha4eHUS IKCTPAIIOAH-
PYIOTCS TIO BHISIBAEHHBIM TEHACHIIUSAM.

3aTeM Ha TOAYYEHHVIO KapTy HAHOCSTCS BHEIIHHH W BHYTPEHHHH KOHTY-
pBl HedTETa30HOCHOCTH 3aA€’KH, NPOBEACHHBIE II0 H30THIICAM KPOBAM H IIO-
AOIIBHI MMAACTa Ha YpOBHe omnpeApereHHOro B ckBakuHax BHK (I'BK). B 3arexax
C AWTOAOTHYECKUM OTPaHUYEeHWEM IAACTOB 3Ta I'PaHUI, OOBIYHO, IIPOBOAUTCS
Ha IMOAOBHMHE DACCTOSIHUS MEXKAY CKBa)KUHOM BCKPBIBIICH KOAAEKTOP M CKBa-
>KMHOM, MOMNAaBIIeN B 30HY IIAOTHBIX IIOPOA.

B nmpeaerax BHYTPEHHETO KOHTYpa, B IIOAHO-TIAGCTOBOM YaCTH 3aAEXKH, AU-
HUM DPaBHBIX 3(@eKTUBHEIX U 3P (EeKTHBHBHIX He@TEeHACHIIEHHBIX TOALIMH
VACHTHYHBL, @ B MEXKOHTYDHOM, BOAOMAABYIOINEN YAaCTH 3areXH, 3HayeHUs
3¢ GeKTUBHBIX He(dTeHACHIIeHHBIX TOAIIMH HeOOXOAMMO MHTEPIOAMPOBATH OT
VX BEeAMYMH Ha BHYTPEHHEM KOHTYpE AO HYAS Ha BHEIIHEM.

Ha pesyAsTUpyIOLIEH KapTe HAHOCATCS AMHHH PABHHX 3(h(eKTHBHBEIX
He(dTeHaCHIIIeHHBIX TOAIIWH C OI[H(MPOBKON, BHENIHUN U BHYTPEHHUNW KOHTYPEI,
BC€ CKBA)XHHBI (B TOM YHCAE W 3aKOHTYPHEIE) CO 3HaUeHUSIMH 3((PeKTUBHEIX U
3¢pdeKTHBHBEIX He(PTeHACHIIIEHHBIX TOAIIMH, AMHEeWHBIM MacmTad (puc. 13.39).

3HAYNTEABHYIO [IOAL3y IIPU MOCTPOEHHMHU KapT 3P¢eKTHBHBEIX HedTeHACH-
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Puc. 13.39. Kapra 3¢ppeKTHBHBIX He(PTEHACHIIEHHBIX TOAIHH:
1 - scppexTuBHBIe HepTeHACHIIEHHEE TOAIMHEYL, 2 — BHEUIHMH KOHTYD; 3 — BHYTPEHHHHN KOHTYD

LIIeHHBIX TOAIIMH IIPUHOCST AQHHBIE OOBEeMHOM celicMopazBepakn MOIT 3A, mo-
3BOAAIOIINE YTOYHSATH PAaclipeA€AeHHe TOAIIMH B MEXXCKBa)KUHHOM IIPOCTPAHCT-
Be U, OCOOEHHO, OIIPEAEAATb AUTO(AIUAABHEIE TPAHHULIEL 3aAeXKeH.

OnucaHHBI aATOPHTM IIOCTPOEHHSI KapT B HAacCTOsIlee BPEeMs pearnu30BaH
B MHOTOYMCAEHHBIX IIPOTPAMMHBIX CPEACTBAaX, OT IPOCTEIX HHTEPIOASIITMOHHEIX
IIPOrpaMM, AO IPOTPaMM C PaH>XUPOBaHHEM IIPUOPUTETOB HMCXOAHON MHGpOpMa-
UM (CKB&KUHA, CEHMCMUKA U T.A.).

13.10.4. NOCTPOEHME TEOAOIO-TEOOU3IUNYECKOIO PA3PE3A

OCHOBHBEIM HCTOYHUKOM HUH(QOPMAIHUH O TeOAOTHYECKOM CTPOEHHH H3Y-
YaeMOro pa3pesa OCAAOYHEIX MOPOA SIBASIOTCS CKBa)KUHEL: [103TOMY OAHMM u3
TA@BHBIX B KOMIIAEKCE T€OAOTHUECKHX AOKYMEHTOB SIBASIETCS T€OAOro-reodusH-
JeCcKHIM pa3pe3 CKBaXuHH! (puc. 13.40). Ha reoaoro-reodusmuueckoM paspese
duKcupyeTcss Bca MHPOPMAIUS O BCKPHIBAEMOM CKBAKHHOM pa3pe3e — AUTO-
AOTHsI IIOPOA, TAYOMHEB! He(TEra3oHOCHHEIX TOPHU30HTOB, F€OAOTHYECKHE TI'PaHU-
LBl Pa3pesbl MPOAYKTHUBHBLIX TOPU30HTOB COCTABASIOTCS B MacliiTabe 1:500 uamn
1:200.

[To xoMIIAeKCYy NMPOMBICAOBO-TEOMU3HIECKUX HCCAEAOBAHUM, IO PE3yABLTa-
TaM HM3y4eHHsI KEPHA U AQHHBIM OIIpOOOBaHHUS M UCIBITAHUS pa3pe3bl CKBaXXHH
PACYAEHSAIOTCS Ha IAACTHI, PAa3AUYHBIE IIO0 AUTOAOTHYECKOMY COCTaBy M (pusuie-
CKHMM CBOHCTBAM. /AMTOAOTHYECKHH COCTAB BBIAEASEMEIX IIAQCTOB MOXHO YCTa-
HABAMBATE IO KepHY. OAHAKO AQHHBIM CIIOCOO TpeOyeT CIAOIIHOTO OTGOpa Kep-
Ha, ¥ Ha IIPAKTHKE OH UCIIOAB3YeTCs AOCTATOYHO PeAKO. B OCHOBHOM THI mTOPOA
OIIPEACAsIeTCST KOCBEHHBIMH METOAAMH, IIyTEM HU3MEpeHUus HX (PUINIECKUX
CBOMCTB IIPOMBICAOBO-T€O®U3NIECKUMH METOAAMU. ITa NMPOLEeAypa Ha3BIBAETCS
HHTepIpeTanyed AAHHBIX IeOHU3INUECKHUX HCCAEAOBAHHWM CKBaKHH. OGpasusl
KepHa, B3sThIe U3 PAa3sAMYHBIX HHTEPBAAOB pa3pe3a, CAY’KAT B KaUyeCTBE 3TAaAOHA
AAST MHTEPIIPETAIMM KAPOT@KHBIX KPUBBIX OIPEAEACHHST UCTHHHBLIX 3HAaYeHHH
du3nIecKuxX CBOMCTB BCKPLITHIX B CKBaXXHHEe IAACTOB. KpoMe Toro, cocrtas mno-
POA MOXXET ONPEAEAATHCS IO IIAaMY, KOTOPHIM BEIHOCHTCS C 3a00s1 IPOMBIBOY-
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Puc. 13.40. TeoAoro-reopu3nYeCKuil pa3pe3 CKBa)KHHbBI

HOM KUAKOCTBIO. OAHAKO TOYHOCTH NPHUBA3KU 06pasnoB IIraMa ObIBaeT HEeAOC-
TATOYHOM AASI PEIleHUsI 3aAa4 Pa3BEAKH.
Pe3yAbTaTHl AHTOAOTMYECKOTO DPAaCYAEHEHUS CKBaKHHLI H300pakaroTca B
BHAE AMTOAOTHYECKOM KOAOHKHM — MOAEAM Daspesa, B KOTOPOM IITKara I'AyOHH
BHIOAHEHA B ONpeAeAeHHOM Macirabe (o6eryro 1:200; 1:500). Anst n3obpa-
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SKeHHMST AUTOAOTMUECKOTO COCTaBa BCKPHITHIX IIAACTOB BAOABL IIKAABI TAYOWH BHI-
AeAsieTcss KOAOHKA, B KOTOPOM Ha COOTBETCTBYIOUIMX YPOBHSX MPOBOAATCSL AH-
HHUM MX KPOBAU M TIOAOIIBB], & MHTEPBAAEI MEXKAY IPAHHUIAMH 3AMOAHAIOTCH YC-
AOBHLIMM 3HaKaMH, OTBEYAIOLIMMH AGHHOMY THIy HOpoA. Ha AuTOAOrMuecKOn
KOAOHKE YCAOBHBIMHM 3HAKaMM HM300pa’karoTCsi BCTpedeHHBIe B paspe3e CKBa-
>KMHBI, Pa3MBIBE, PA3AOMBl U APyTHE OCOGEHHOCTH TOAIM, B&)KHBIE AASL IIOHW-
MaHHS €e CTpOoeHus. AUTOAOrMiecKass KOAOHKA — Pe3yAbTaT WHTepIpeTaluy
HeKOTOpOro HaGopa (aKTHUUEeCKMX AAHHBIX, IIOITOMY OHAa AOAKHA COIPOBOXK-
AQTHCSi OCHOBHBIMHM MaTepHAAaMHM, apIyMEHTHPYIOUMMH HOCTpoenus. B nepsyio
ouepeAb, 3TO KapOoTa’kHble AMarpaMMel. OOBIYHO, Ha HAQHIIET, UAAIOCTPUPYIO-
UM pa3pe3 CKBa’XUHBI, BBIHOCATCS TPU-YEThIPE BHAA KAPOT@KHBIX KPHBBIX,
Hauboree HHQPOPMATHBHBIX AASl XaPaKTEPUCTHKH OTAOKEHHH, Pa3BUTHIX Ha
AQHHOM TeppuTopuu. KpuBble H300pa’kalOTCsA B TOM >X€ BEDPTHKAABHOM Mac-
mrrabe, YTO U AUTOAOTHUYECKasi KOAOHKA. CAeBa OT KapOTa)KHBIX KPUBBIX PACIIO-
A@raloT KOAOHKY C M300pa’keHHeM BBIHOCA KepHa. 3AeCh OTMEYaloT HWHTEePBAAH
KOAOHKOBOTO GypeHHUsi MAM TOYKM O0TOopa 06pasiioB OOKOBBIM IDYHTOHOCOM H
AAMHY TIOAHSITOTO KepHa. MIHOrA@ 9Ta KOAOHKA COMPOBOXKAAETCSI H306paKeHHeM
B YCAOBHBIX 3HAKaX AMTOAOTHMH MOAHSITHIX 0OpasIoB.

AMTOAOTHUYECKAsT KOAOHKA MOJKET COIIDOBOXKAATBCS ONMCAHKEM IIOPOA H
NlepeyHeM BLISIBACHHBIX B KepHe BHUAOB (ayHBI M (pAaophl. [lareOHTOAOTHYIECKAS
undopMaIys, BEIBEAGHHass B COOTBETCTBYIOIIYIO rpady MOAEAM paspesa, CAY-
JKUT AAsi OG0CHOBaHUsI 6GuocTpaTurpadMiyeCckKrx BO3pacTHBIX paHUL,.

Ba)XHBIM aTpUOGYyT TreoAoro-reopu3mMyeckoro paspesa —  CTpaTHUrpa-
duyeckasi MOAEAb, KOTOpas IO3BOASET CPaBHMBATL pa3pe3bl OTAEABHBIX
CKBa)KMH MeXAy co0Ooil U AeAaTh 3aKAIOUeHHMs 00 H3MEeHYHBOCTH COCTaBa
KaKuX-AMb0 cTpaturpaduyecKux MOApPa3sAeAeHHUH (CTPaTOHOB) Ha TepPPUTO-
pun. CTpaToH — COBOKYIIHOCTb TODHBIX IIOPOA, COCTABASIIOIIMX OIPEACAeH-
HOe eAMHCTBO IIO KAKOMY-AMOO INPU3HAaKy, MO3BOASIONIEMY BBIAEAUTH €ro B
paspese M IPOCAEKMBATh IO TAOHIaAM. Paspes, B KOTOpOM BII€DPBBIC BHI-
AGACH KaKOM-AMG0 CTpaTOH, Ha3bIBA€TCs CTPATOTHIIMYECKMM, @ BBIAGACHHBIH
CTPATOH-CTPATOTHIOM. B OCTaABHBIX paspe3ax TIpaHHIbL CTpPATHUrpadHuIecKux
[IOAPa3AEAEHHY YCTAHABAMBAIOTCSA B PE3yAbTATe KOPPEASIUHN CO CTPATOTHHHYe-
CKMMHM pa3pe3aMHu HAW pa3pe3aMy, yKe IIPOKOPPEAMPOBAHHBIMHU CO CTPATOTH-
INYECKHUMH.

Crparurpacduueckasi MOAEAb pa3pes3a TOMeNIaeTCss CAeBa OT AMTOAOTHYe-
CKOI KOAOHKM. Ha Heil yKa3bIBalOT MECTOIIOAOKeHHe (TAyOHHY) rpaHul] MeXAy
CTpaTOHaMM U UX Ha3BaHHe.

Ha reoAormueckoil MOAGAM pa3pesa B COOTBETCTBYIOLeH rpade yCAOBHBIM
3HAaKOM YKa3bIBAaeTCs MHTEpBaA mepdopaluu MAM HHTEDPBAA HCHBITAHUA B OT-
KPHITOM CTBOAE U PE3YALTaThl MCCAEAOBAHUH: THUI (DAIOMAQ, €CAH OH IOAYHEH,
ero AeOWUT, YAEABHBIH BeC, IIAACTOBOE AABAGHHE M TeMIlepaType, AAMTEABHOCTH
UCHIIBITAHUS.

TakuM 06pa3oM, OAUH TE€OAOTHUECKMH 4YepTeX B COCTOSHUM HAarasia-
HO M IOAHO OTpa3uTh MHMOPMAaLMIO, COAECPXKAIIYIOCs Ha MHOIHX CTPaHMIAX
TeKCTa.



13.10.5. KOPPEASLIMA PA3PE3OB.
MOCTPOEHUE CXEM KOPPEASLIMA

Koppeasiius (comocraBreHHEe) pas3pe30oB — KAIOUeBas 3apada IpH MO-
CTPOEHUM TEeOAOTHYECKOM MOAeAd. NaTeparbHass M3MEHYMBOCTH MOIIHOCTH U
BeIleCTBEHHOTO COCTaBa I[IAACTOB IPUBOAUT K TOMY, YTO Ha HEKOTOPOM pac-
CTOSTHUM APYT OT ApyTa pa3pe3bl MOTYT CUABHO DPa3AUYaThCs.

IMpu Hn3yueHUU TOAIU [OPOA CKBAa)XMHAMU MBI AHIIEHHEI BO3MOXXHOCTH
HEMPEPBHIBHOTO BHU3YaAbHOTO IIPOCAEKHMBAHMs MAACTOB, KakK, HAIpuMep, B
' Kapbepe HAU B eCTeCTBEHHBIX BBEIXOAaX. [103TOMYy HaxOo)XAeHHMEe HASHTHYHBIX
IIAGCTOB (MHTEPBAAOB) B Pa3HBEIX CKBa)XWHaX CTAHOBUTCS HETPUBHUAABHOM 3a-
Aguem,

TMoa koppeasiyuell TeOAOTMYECKHUX pa3pe30B [IOHUMAETCs CONOCTABACHUE UX
MeXAy CcOGO# AAsI BEISICHEHHSI BO3DACTHBIX COOTHOILIEHWM, BBIAGACHHSI MapKH-
PYIOLUX TOPU3OHTOB M OAHOMMEHHBIX IIAQCTOB, BHIIBACHMSI U3MEHEHUN AUTOAO-
TUYEeCKOTO COCTaBa; @ TaK)Xe AASl YCTAHOBAEHUSI XapaKTepa KOHTAKTOB IAACTOB,
YTAOBBIX HECOTAACHUM U AP.

ITpy CONMOCTAaBAGHUM Pa3pe30B, PACMOAOKEHHHIX B IIPEAEAAX OAHOM CTPYK-
TYPBI, KOPPEeAsiius MOXKeT OBITh AOKQABHOU; TIPU COMOCTABAGHHM Pa3pesoB
CTPYKTYP, PACTIOAOKEHHBIX B He(pTerasoHOCHOM paloHe, — MeXpAaUoHHOU; NMpH
COIIOCTABA€HHMH Pa3pe30B B MpeAeAaX OOABIIOTO permoHa MAM OaccedHa Cepr-
MEHTAalUUU — pPEruOHAAbHOU.

AOKaAbHasi KOPPEAsIIUusA HeOOXOAUMAa AASI [TIOACYETa 3allacoB M IPOEKTUPO-
BaHMsI pa3pabOTKU MECTOPOKAEHHS, a MeXXpPAHOHHAasA U PETMOHAABHAs — AMS
M3yYEeHHs] OCHOBHEIX Y€PT r€OAOTHUECKOTO CTPOEHHMS U OLEHKU MEePCIEeKTHBHBIX
U TIPOTHO3HBIX PeCypCcoB HedTH U ra3a TOrO MAM MHOTO PerHOHa U BbIOOpa Ha-
MPaBAEHUN MOUCKOBO-Pa3BEAOYHBIX paboT.

CAeayeT pasAMYaTh KOPPEASIIUIO O0IYI0 U AeTarbHYIO. T1pu MexpationHou
U DEerucHaAbHOU KOppeAsyul CONOCTABASIIOT paspes3nl 0 OOAee HMAM MeHee
KPYIHBEIM CTpaTUrpaUYecKUM eAWHHUIIaM MAM IO HeCKOALKHM HMEIOIIHUMCS B
paspe3e ONMOPHBIM TOPU30HTAM HAM pelepaM, KOTOpBIE MO PSAY XapaKTepHBIX
IPU3HAKOB YEeTKO BHIAGASIIOTCS B pa3spe3ax CKBAXXMH M IPOCAEKHBAIOTCS IIO
BCell MAOILIAAM MECTOPOXRACHMUS. [IpH AOKQABHOU KOppeAsyuu IPOBOAAT MOCAOH-
HOe u3y4yeHHe He(@TEeHOCHBIX M Ta30HOCHBIX TOPHM30HTOB C LEABIO MOACHYeTa
3anacoB HedTH M rasa MO BHICOKHMM KaTeropusiM MPOEKTHPOBAHMA M aHaAHU3a
CHCTEMBI pPa3paboTKHM 3areXd. DTa KOPPeAsusi oCOOeHHO HeoOXopuMa AMs
MAACTOB, XapaKTEPHU3YIOIIUXCA AWTOAOTHMYECKOM M3MEeHYMBOCTBIO, pacCAau-
BAIOIIMXCSI HA OTACABHBIE TPOIAACTKH, BBIKAUHUBAIOIIAECS B PA3SAMYHBIX
HAIpaBAeHUAX. [IpM H3YYEHUH IIPOAYKTHBHOIO TODH30HTa €€ CAeAyeT BeCTHU
[I0 €ro KPOBA€, €CAU IPOAYKTUBHasi CBUTA He Pa3MHITa U HOPMAAbHO IEPEKpHI-
BAETCS BLIIICACKAIMMH TMAACTaMH, @ TakKXe [0 MapKHMpPYIOIIeMy IPOCAOIO
BHYTPH TOPH30HTa, €CAU €T0 KPOBASI pa3MbITa MAHM HEAOCTATOYHO YETKO BEHIpa-
JKeHa.

AeTaAbHasi KOPPEASIIIUs AGeT BO3MOJKHOCTh BBISCHUTHL PACIPOCTPaHEHHE TIO
MAOIIAAM Ka*XAOTO OTAEABHOTO IAACTa, HPEeACTaBAEHHOIO MeCYaHHKOM, M3BeCT-
HSKOM U APYTHMH IIOPDOAGMH, & TaK)Ke OIPEASAMThH 'PAHHULEI BHIKANHHUBAHHSA U
M3MEHYHMBOCTb UX KOAAEKTOPCKHAX CBOMCTB. JTO MMeeT OrPOMHOe 3HaYeHHe IpU
IIOACYETE 3aMacoB MPOMEIIAEHHEIX KaTerOpUH, a TakXKe IPH NMPOEeKTHPOBAaHUU
UM aHaAM3e CUCTeMHl pa3paboTKU TOPHU30HTA B I[EAOM.

Cpear XapaKTEepHBIX OCOOEHHOCTeHM IIAACTOB, KOTODhIE MOTYT OBITH HMC-
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IIOAB30BAHBI AAS MECTHOM HAHM PErpoHaAbHOM KOPPEASIVH, MO CTeleHH 3Ha49u-
MOCTH pa3AW4aloT:

1) HaA€OHTOAOTMYECKYIO XapPAKTEPUCTHKY TOAI MAW HaueK, BHIAGASIOMINX-
Cs1 O TPUCYTCTBHUIO OIPEAEACHHEIX DYKOBOASAIIMX (POPM HAM ONPEACACHHBIX
KOMIIAEKCOB (bayHHI;

2) AMTOAOTMYECKHE OCOOEHHOCTH IIAACTOB; CYMECTBEHHBIM IPENUMYINecT-
BOM AMTOAOTHYECKHX IIPU3HAKOB IIPU paboTe 10 KOPPEeAsINH Pa3pe30B ABASIET-
CsI IPOCTOTA WX BEISIBAGHHUSI, HOCKOABKY OHH MOTYT OHITH IIOAYYEHBI B De3yAbTa-
T€ BU3YaAbBHOTO ONMCAHMA KEPHA;

3) paHHBIE reo(PU3NIECKUX METOAOB M3yYeHUs! MTAACTOB; HauboAee WHPOKO
IpUMEeHsieMble METOABl UCCAEAOBAHMsI — IAEKTPOMETpHUYeCKHe, papAnOMeTpude-
CKHe, aKyCTHYecKHe, TepMOMeTPMYeCKhe — OCHOBaHbI Ha H3yYeHHH (U3MYe-
CKUX CBOMCTB He(TEHOCHBIX, Ta30HOCHEIX U BOAOHOCHHIX IIOPOA;

4) 0COGEHHOCTH XMMHYECKOro COCTaBa MOPOA, BEIABACHHE KOTOPBIX Tpeby-
eT AaGOPaTOPHLIX U APYTHX CIIEIMAALHBEIX METOAOB HCCAEAOBAHMM;

5) MexaHW4YeCKue METOABl KOPPEeAsiuH, OCHOBaHHbIE HA H3yUYeHUH CTEIIeHH
TBEPAOCTH TIOPOA. '

B cBA3M C BHINIEYKa3aHHEIM IIPUMEHSIOT CAEAYIOL[HEe METOABI KOPPEAANHI
pa3pe30B CKBAKHH:

AACOHTOAOTMYECKHE — II0 KOMIIAEKCY — MakpodayHa; ¢opaMUHUGEDEL;
OCTPaAKOABL;, AUATOMOBEIE BOAODPOCAM; PAAMOASIPUHM; CIIOPEBI U ITBIABIG;

AMTOAOTMUYECKHE — TII0 MAKPOCKOIMHUYECKOMY MCCACAOBAHHIO IOPOA; IIO
rpaHyAOMETPUYECKOH XapaKTepUCTHKE HMOPOA; II0 MHHEPAaAOTHYECKOMY COCTaBy
TepPUTeHHOM YacTH IIOPOA; [0 MHHEDAAbHOM IPHPOAE TAMHHMCTOTO BeLeCTBa;
0 XapaKTepy ¥ XMMHKO-MWHEPAAOTMYECKOMY COCTAaBY KOHKPEIMOHHHIX 00pa-
30BaHUM B IIOPOAE;

reodusuYeCKre — IO AQHHBIM 3A€KTPOMETPUH, PAAOMETpUH, TePMOMET-
.PHH CKBaXWH, KABEPHOMETPHUH H AD.;
reOXMMHYECKHe — IO YTA€POAHOMY KO3(pdHLIHeHTy; MO0 KapOOHATHOCTH

nopoa; o hOpMaM Cephl U JKeAe3a; II0 MaAkIM aaemeHTaM Va, Cu, Ni 1 ux Ko-
AMYECTBEHHEIM COOTHOIIEHMSIM (CIIEKTPAAbHBINA METOA); IO KOMIIOHEHTHOMY CO-
cTaBy GMTYyMUHO3HHX BEIIECTB; '

MEXaHWYECKUil — CBSI3BIBaeT CKOPOCTh IIPOXOAKH C Harpy3Ko# Ha AOAOTO,
ero pa3MepaMH M YaCTOTOM BpAII[eHHs] POTOP3, ¢ OOBEMHOM CKOPOCTBIO IIUPKY-
AAIAH TIPOMEBIBOYHOMN >KHAKOCTH MU AP.

Bce mepeuMCAeHHBIE METOABI B TOM HMAM MHOM CTEIIeHM, 3@ HCKAOYCHHEM
MEXaHUYEeCKOro, IIPEANIOAAraloT OTOOP KepHa IO COIOCTaBAfeMHEIM paspesam
ckBakuH. OAHAKO B MHTEpBaAax paspesa, FAe He NPeAyCMOTPeH OTOOp KepHa,
AAM, OTOMpaeMblil U3 IPOMBIBOYHOTO PACTBOPA, MOXKET OBITh MCIIOAB30BAH AAS
M3ydeHUsi MUKPOQAyHE], MHUKPONETPOrpauIeCcKUX U CHEKTPAABHBIX HCCAEAO-
BaHUM.

T1aAGCOHTOAOTHUYECKHE METOABI KOppeAsunn. 11areOHTOAOTMYECKHANM METOA
HCCAEAOBAHMI IIPEAYCMaTPUBAET AHAAW3 BCero (hayHHCTHYECKOro ¥ (AOpH-
CTUYEeCKOTO KOMIIAEKCA, COAepiKallerocssi B TeX HMAM HMHBIX YacCTAX paspesa.
Oco6eHHO 3P PEKTHBEH ITAACOHTOAOTMYECKHUN METOA AAS MODCKHX, B IIEPBYIO
odepeAb KAapOOHATHHIX, OTAOXKEHMHM, GOraThix (PayHHMCTHUYECKMMH OCTAaTKAMU.
I'pynnaMu MUKPOMAyHBI, AQIOLUTMMH BO3MOXXHOCTH ADOOHO PAaCUAEHUTD Kapbo-
HaTHEIE pa3pesbl, SBASIOTCS (opaMHHM@EDPH HU OCTPAKOABI, KOTOPBIE MOTYT
BCTPEYaThCsi B M300MAMH AaKe B HEGOABIIOM O6BeMe TOpHOW HOpOAHL. M3ayue-
HUEe MaKpo@dayHbl BO3MOKHO TOABKO IIPM HAAMYMM OOMABHOrO KePHOBOTO MaTe-
puana.
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ANTOAOrHYECKHE METOABI Koppeasiumu. OAHMM U3 HauGoAee IIPOCTHIX AU-
TOAOTHYECKHUX METOAOB, He TPeOYIOIINX TPYAOEMKHX HCCAEAOBAHMI, SIBASETCS
METOA COIIOCTABAEHHSI Pa3pe30B HAa OCHOBE MAKPOCKOIMHYECKOIO ONMUCAHHUSA MO-
poA. OAHAKO TIpY €ro MCIIOAB30BAHHHM OT HUCCAEAOBATEAS] TPEOYIOTCS GOABILIAs
HAOAFOAQTEABHOCTh, YMEHHe COCPEAOTOYHUTH BHUMAaHHWe Ha CIeln(pUYeCKHX OCO-
GEHHOCTSIX MOPOABI, 4TOOEI OOHAPYKUTH NPU3HAKH, KOTOPHIE MOTYT CAY}KI/ITsE;,
KOPpPeAsiTUBaMH. B HEKOTOpEIX CAy4Yasx AOBOABHO MHOIO AQIOT TEKCTYPHO-
CTPYKTypHEIE OCOOEHHOCTH.

Hanbonee NMIMPOKO NPHMEHSIETCSI METOA COINOCTaBAEHHS Pa3pe3oB Ha OC-
HOBE€ MHHEPAAOTHYECKOTO COCTaBa TEPPUreHHOM uacTu nopoa. OH ocoOeHHO
9 eKTUBEH B TeX CAydYasX, KOTAa HEOOXOAMMO BHIAGACHHME OOAee KPYIIHEIX
IIOAPA3AEACHMM HEMOro pa3pe3a — TOALI, CBUT HAM CPABHUTEABHO MOIIHBIX
mavyek. ECAM KOMIIAeKC TEePPHUTeHHBIX MUHEDAAOB MPEACTABACH AMIIL Hauboaee
YCTONYMBEIMM MHHEDaAaMH U SIBASIETCSI OAHOOOPA3HEIM AASL OUYeHB MOIITHBIX
TOALL, OTAEABHEIE TAYKH [IOCACAHMX MOFYT DPA3AMYaThCS MeKYy COGOM THIIO-
MOpP(HBIMU PA3HOBHAHOCTSAMU TOTO MAK HMHOTO NPHCYTCTBYIOILIETO B HUX MUHE-
para. OTOT MeTopA TpebyeT MPeABAPHUTEABHO TIATEABHOTO IIOCAOMHOTO H3yUeHHs
paspesa OAHOM M3 CKBaXHH, KOTOPHIM GYAET OMOPHBIM AAsI COIIOCTABACHHSI pas3-
Pe30B OCTAABHBIX CKBA’XMH HAa MHTEPECYIOLIEH MAOIIaAH.

B mocaepHMEe TOABI Pa3sAMYHBIMH aGBTOPAMHU AEAAAHMCH MOIBITKH HCIIOAB3O-
BaTb AASL ACTAaABHOI'O COIIOCTABAEHUSI Pa3pe30B PE3YABTATHI MCCACAOBAHUN MU-
HEPaAOTHYEeCKOr0 COCTaBa TAMHHCTOM 4YaCTH IIOPOA; NPUMEHSIIOTCS M PEeHTTeHO-
CTPYKTYPHBIE HCCACAOBAHMUSI,

OCHOBHBIMHU YCAOBHUSIMU AASI YCIIEITHOTO IIPUMEHEHHs] AMTOAOIHUECKHAX Me-
TOAOB SIBASIIOTCSI HAAMYHME KEepDHA BO BCEX CKBA’KMHAX, MOAAEKAIIUAX COIIOCTAB-
A€HHMIO, U CIIAOIIHOM OTOOpD ero Ino pa3pe3y OAHOM CKBa’XKHHEI, KOTOPHLIM B AaAb-
HeMiieM OyAeT CAYKHTBH OIOPHBIM. B 3TOM omopHOM paspese AOAKHEI OBITH
M3YYEHHl BCe CAOM MHTEPECYIOINEH TOAILH.

leopusnyeckne MeToABI KoppeAsuud. ['eodusnueckue METOABI HMCCAEAO-
BAHHUM SIBASIIOTCSI OCHOBHBIMU IIPK M3VYEHUHM PAa3pPe30B CKBAKHUH M UX COMOCTaB-
AeHus. M3 HUMX HauOGoAree IIMPOKO MCHOAB3YIOTCS METOABI JACKTPOMETPHHU
(obecrieynBaeT CHAOLIHYIO XapaKTEPUCTHKY BCKDBIBAEMBIX DPa3pe3oB), PaAHO-
MEeTPHH U KaBEPHOMETPHH. DOTH METOABLI ITO3BOASIIOT B KOPOTKHM CPOK pacyAe-
HHUTBb pa3pe3 CKBA’XHHBI U B COBOKYIIHOCTH C MMEIOUIMMUCS XapaKTepPHCTHKAMH
KepHA BBIAEAUTH AMTOAOTHYECKHME DPA3HOCTH, OIPEACAUTH MAYOHMHY 3aAeTaHusa U
MOIIIHOCTh Ka’XAOTO IIPOCAOS, OLIEHHMTH €ro KOAAEKTODPCKHE CBOMCTBa M ra3o-
He(TeHaCHIIeHHOCTS.

AuarpaMMbI reo@HU3NYECKHX METOAOB MCCACAOBAHMM SIBASIOTCSI OCHOBHEIM
MATEPHAAOM AASl KOPPEAsIIIMKA pa3pe30B CKBa)XXKVH U BCEX HEOOXOAMMEBIX I€OAO-
THYECKHUX MOCTPOEHHUMU: COCTABACHUs TI'EOAOTHMUYECKHX NpOoMHAel, CTPYKTYPHBIX
KapT, KapT PaBHBIX MOIIHOCTEH (KaK OTACABHBIX CTPATUIPadUIECKUAX MOAPA3AL-
ACHHH, TaK U OTACABHBIX NPOAYKTHBHBEIX CBHT, FOPH30HTOB, ITAACTOB), KapThI
[IOBEPXHOCTH II€PBOHAYAABHOIO M TEKYILETro IIOAOXKEHUS BOAOHE(TSHOTO KOH-
TAaKTa ¥ Ap.

Koppeasitinio paspe3oB CKBa)KHH HAUMHAIOT C CO3AAHHS HEKOTOPOrO Kap-
Kaca - YBSI3KHM MAACTOB HMAM TIDYNNbl NTAACTOB, CXOACTBO KOTOPHIX yOeKAaeT
HCCACAOBATEAEH B MX OAHOBO3DACTHOCTH. AASL HTOTO B pa3pese CKBAKHMH BHIAE-
ASIFOT peniep. Pemep — XapaKTepHHIM HMAQCT MAM XapakTepHoe HU3MeHeHHe (u-
3HYECKUX CBOHCTB MOPOA, (PUKCHpyeMOe Ha KapOTaKHBIX AHMArpaMMax, IO3BO-
ASTIONIHE COINOCTABASITh T€OAOTMYEeCKHEe pa3pe3bl AU NIPOCAEKHBATH T€OACTHYE-
CKHe TpaHUIIHL. Ba)XHOe CBOMCTBO penepa — BHIACDP/KAHHOCThL €ro Ha GOABIIOHN
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maoraau. Yem GOABIIE B TOAINE TAaKUX YHHUKAABLHBIX IIO CBOMM XapaKTEpPHCTH-
KaM MHTEPBAAOB, TeM AeTaAbHee NepPBOHAYAaABHBIM KODPPEASIMOHHEBIM KapKac.
DUKCHUpPYEMOE CXOACTBO pPeIlepHBIX MHTEDPBAAOB HE SIBASIETCS AOKA3aTEABCTBOM
UX OAHOBO3PACTHOCTH — 3TO AWUIIb apPTyMEHT B IIOAB3Yy TAaKOTO IIPEAIIOAOKEHUS.
OaHaKO, KOppeAsirusi pa3pe3oB 0e3 HCIIOAB30BAHUSI TAKOTO POAA INPEAIIOAOIKE-
HuM Obina OBl BOOOINle He BO3MOJKHA. [loAyYeHHBIE KOPpEAsiLIMOHHEIE AUHHU
pa3buBaOT pa3pe3bl Ha MHTEPBAABL AETaAn3aliusi CXeMbl KOPPEeAsiIUK BHYTDH
WHTEPBAAOB MOJKET NOTPeOOBaTh NPUBACYEHUS] AONMOAHUTEABHBIX IPEATIOAOKE-
HUU UAM npueMoB. OAWH M3 CaMBbIX PAclPOCTPAHEHHBIX NIPHUEMOB KOPPEAsLINHA
CBSI3aH C TIpEeABApPUTEABHBIM pa30MeHMeM HNHTEPBAAOB Ha PUTMEL TakoOH MeToa
KOppeAsililuM Ha3bIBaeTCsi PUTMOCTpaTUrpaduyecKuM. B KauecTBe PUTMOB BHIAE-
ASIFOTCSI CEpUM TAGCTOB, KaXAasli U3 KOTOPBIX OTBeYaeT HEKOTOPOM HAIlPaBAeH-
HOM CMeHe OOCTAaHOBOK OCaAKOHAKONAeHUs1. Hampumep, NOCAe€AOBATEABHOCTD,
MIpeACTaBA€HHAsE CHU3Y BBEPX TAMHON, aA€BPOAMTOM, MEAKO3e€pHHMCTBIM Ilecya-
HUKOM, Ipy0O3epHUCTHIM IIeCYaHUKOM — HHTEepIPeTHPYeTCs KakK peaAu3alius
nporecca obMenreHus: dacceriHa. Ecau Belllle rpyO03epHHUCTOrO IleCYaHMKa 3aAe-
raloT AMHBI, CYUTAETCS], YTO BHOBb NPOU3OUIAO yrAyOAeHue OaccenHa. Ilpu Ta-
KO MHTepIIpPeTalliid MOKHO CYHTAaTh, YTO CMEHa «OOMEeAeHMA» Ha «YyITAyOAeHHe»
6yAeT CBOeOOpa3HLIM penepoM, TaK KakK Ha HeOOABIION TEePPUTOPHH 3Ta CMeHa
(uEBepcuUs) AO/JKHA OBbIAQ IPOU30MTH OAHOBPEMEHHO.

Koppeasiniuss mAacTOB BHYTPH PUTMOB — KOHEYHBIM JTAIl CONOCTABACHMS
pa3pe3oB. DTa 3ajava peNIaeTcsi TeM INpolle, YeM OOINMPHEN 3HaHUA I'e0Aora B
0OAACTH CEAUMEHTOAOTHH — TEOPHHM OCAAKOHAKOINAEHUs. ['e0AOT AOMAKEH Ipea-
CTaBAsITh cebe GacCelH OCAAKOHAKONAEHHs, PacIpejpeAeHHe B HeM 30H C pas-
HBIMH THIIAMH YCAOBUM M THUIBI OTAOKEHUN, XapaKTepHBlE AAS Ka’KAOM 30HBIL
OTHU TeopeTHYeCKHe 3HAHUA MO3BOAAIOT PEKOHCTPYHPOBATEH Ha YPOBHE Ka’*KAOTO
MIAACTa 30HAABHOCTL HareobacceriHa Ha HUCCAEAYEMOM TeppHUTOPHH, OODBSACHSET
M3MEHYUBOCTDb AACTa OT CKBa’KHMHBI K CKBaKUHe, U OOOCHOBEIBATH U3MEHEHUe
AuTOAOTHH. ECAM B pes3yabTaTe KOPPeAlMHd Ha KakKoM-AHOO ypOBHeE IMOAyYeHa
30HAABHOCTD, TPOTUBOPEYAlllasi TEOPETHYECKOMN, OT 3TOr0 BapuaHTa CAeAyeT OT-
Ka3aThCsd U PacCMOTPETh APYTYIO BO3MOXXHOCTh B3aMMHOM VBSI3KM HHTEPBAAOB
(mracToB). TakuM 0Opa3oM, CEAUMEHTOAOTMYECKUE 3HAHUS SIBASIOTCS TeOpPeTH-
YeCKHM KPUTEePHEeM OII€HKHW KOPPEKTHOCTU TOTO MAM MHOIrO BapHUaHTa KOppeAsi-
nuu. CymecTByIOT U APyTHe AQHHBIE, KOTOPBIE UCIIOAB3YIOT AAA IIPOBEPKHU IIpa-
BHUABLHOCTU IIPOBEACHHOM KOPpPEeAsiliMU. B IepByro oudepeAb, 3TO ITAACOHTOAOTH-
YecKHe AQ@HHBIE — HWHTEPBaAbl PACIOAOKEHHEBIE BHIIIE IO pa3pe3dy, He AOAKHEI
COAEP’KaTh B HOPMAABHBEIX YCAOBHAX OCAAKOHAKOIAEHUs OOAee ApDeBHHE HCKO-
rnaeMble OPTaHH3MBI, YeM HWHTEepPBaAbl, PACIOAOKEHHBIE HUXKe. KpoMme Toro, mo-
AyYeHHBIE CXeMBl KOPPeAsilIUM He AOAKHBI NPOTHBOPEYUTH XapaKTepy pacrpe-
AereHus MAIOUAOB (HeTH, ra3a, BOABI) IO TUIICOMETPUYECKUM YPOBHSAM BHYTPH
pe3epByapa. MHOTA@ TOAIIIA MOJKET COAEpPKaThb «CAEABl» KAaKHX-AHUOO KaTaKAH3-
MOB, KaK AOKAALHOTO, TaK U INAaHeTapHOro Maciutaba. Mcnoab3oBaHMe TakUX
MapKepoB HOCHT Ha3BaHHUe COOBITMMHOM CTpaTurpadgmm. K uxX 4MCAy MOXKHO
OTHECTH CAeAbl Pa3MBIBOB, (PHKCHPYEMEIX 1O HAAMYHIO ODAOMKOB IOPOA, Xa-
PAKTEPHBIM HEPOBHOCTSIM KPOBAW Pa3MBIBABIIETOCS MMAACTA, OCTATKAM KOPHEBOM

4EVICTEMBI M CAEAAM BHIIIIEAQUMBAHKS B KPOBEABHOM €ro 4acTH. 110 NMOBHILIEHHBIM
COAEP’KaHUSM TSPKEABIX METAAAOB HAW XapPaKTEePHBIX MUHEPAAOB (DUKCHUPYIOT
KaTacTpoudecKkre HU3BEPKEHUsI BYAKAHOB M AA’K€ CTOAKHOBEHHE C KPYIIHBIM
KOCMHUYECKUM TeAOM, PacHbIA€HHe KOTOPOT'O OCTaBASIET CAep Ha OrPOMHOM Tep-

PUTODHH.
He caeayeT 3a6bIBaTh emje 00 OAHOM KPHUTEPDHUM OLIEHKH IOAYYEHHOM CXe-
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MBI KOppeasiuuu. HeM Ipolle MOAeAb, B KOTOPYIO BIMCHIBAIOTCH I/IMeI-OH_[I/IeCH
A@HHBIE, TeM OOABLIErO AOBEPHS OHAa 3aCAY)KHBAeT.

Koppeasiniua pa3pe3oB CKBa)XUH 6a3upyeTcss B OCHOBHOM Ha KapOTaK-
HBIX (IPOMBICAOBO-reo(pu3n4ecKux) Npu3Hakax. [TosToMy B paspesax Npéa-
BAPUTEABHO BRIAGASIIOTCS MHTEPBAABI C IIPEMMYIIECTBEHHLIM Pa3BUTUEM OAHO-
THUNHBEIX IIOPOA: TePpPUTeHHBIX, KapOOHATHBLIX, COAEHOCHBIX M T.A. AAST Kaxk-
AOTO TAaKOro MHTepBana Haubonee MHMOPMATUBHLIM SIBASIETCS CBOM KOMIIAEKC
KapOTaXKHLIX KPHBLIX, ¥ MMEHHO C HEro CAeAyeT HAUMHATL paboTy, IpUBAe-
Kasi OCTAaALHOM KapOTaXk AMIIb AAS AeTaAM3alMU M yTOYHeHUs. [lonbITKa OAHO-
BPEMEHHOIO y4YeTa BCeX KAapOTa’KHBIX XapPaKTePUCTHK MOJKET TOABKO 3allyTaThb
reoaora.

Koppeasnusi pas3pe3oB II0 KAapOTaXHBIM KPUBLIM HAauYWHAETCA C OIeHKU
CXOACTBA UX KOH(pHUTypaluu. 3pUTEAbHOE BOCIIPUSTHE IIO3BOASIET HAM OLIEHUTh
CXOACTBO A@a)Ke O4YeHb CAOXKHO IIOCTPOEHHBIX MHTEPBAAOB. UeM OOAbIIee YHCAO
AeTarel, OCAOKHAIOUIUX KpHUBbIE HA HEKOTOPOM MHTEPBAAE, CXOAHEI, TeM C
OOABIIINM OCHOBAHHEM HHTepBaAbl MOKHO CYHUTATh OAHOBO3pacTHhIMU. [Ipore-
Aypa KOPPeAsIlIMA KapOTa’KHBIX KPUBBIX IIPOXOAUT BCE BHILICONHUCAHHbIE 3TAlbI:
CO3AaHMe KODPPEeASIIMOHHOTO KapKaca, ero AeTaAW3alusi M, HaKOHell, KOppeAs-
LI¥sl Ha ypOBHe NAACTOB. [TocrepHMM 3Tan 6e3yCAOBHO TpPeOyeT YeTKOTO IIpeA-
CTaBAEHHUS O THUIIe IIOPOA, CAArarolUX KOPpPeAupyeMble MAACThl. Pa3pes3nl cKBa-
JKUH, BCKDBIBIIUX TOALy B PA3HBIX (PallMAAbHEIX (Manreorpacuueckux) 30HAaX,
MOTYT pe3KO OTAHMYATbCS APYT OT APyra II0 CBOEMy CTPOEHHIO, & 3HaYUT U IO
KOHOUIypaMK KapOTa’KHBIX KPUBLIX. B 3TOM CAy4ae pa3pesbl MpeABapUTEABHO
TPYNIIUPYIOT [0 CTEIeHU CXOACTBA (TO €CTh MO (pallMarbHOM IPUHAAAEKHOCTH)
KOppeAHpyeMBIX MHTepBaAOB. Koppeasinus pa3pe3oB B IIpeAeAax Ka’kAOHU Ipyn-
IIbl OOBIYHO He BBLI3LIBAET 3aTPYAHEHUH. YBsJ3Ka Pa3pe30B I'PYIN CKBa)KUH MeXK-
Ay Cco6oM TpebyeT NPUBACUEHUS] CEANMEHTOAOTHUECKUX 3HAHHH M IIPOBOAMTCS C
Y4eTOM TEeOPETHUYECKUX IIPEACTaBAEHHUM O XapaKTepe KOHTAKTOB MeXXAY dariu-
AABHEIMHM 30HaMH.

Peskue pasauuus B CTPOEHHUH COINOCTABASIEMBIX Pa3pe3oB MOTryT OHITL 00y-
CAOBAEHBEI M DA3pLIBHBIMK HapyuleHUAMHU. [Ipu3HakaMu pa3pbIBHOIO Hapylle-
HHUsl MOI'YT OBITh IIOBTOPEHHE KAaKOTO-AMOO MHTEpBaAa B pa3pese, BHIIaASHUE U3
pa3pes3a WMHTEepBaAd, IOSIBAGHHEe IIPUPA3AOMHON OpeKYuH, HaAuuue 30HBI BhIIIe-
AQUUBaHUA U Aake Kapcra. [lpucTynass K KOppeAsiiiuM pa3pe3oB, HeOOXOAMMO
yOeAUTbCA B OTCYTCTBHM TAKOTO POAA OCAO’KHEHHUM, a €CAM OHU BLISIBAEHEI, I10-
IILITATBCSI ONPEAEAUTH 3AE€MEHTHl 3aAeraHUs Pa3PHIBHBIX HAPYILIEHWH, aMIIAUTY-
Ay CMellleHHs OAOKOB, U BCe AAABHEWINIHE IOCTPOEHUSI TPOBOAUTH, YE€TKO 060-
3Haydas [IOAO’KeHHEe Pa3AOMOB.

PesyabTaTel KOppeAsiiMM DpPa3pe30B HAAIOCTPUPYIOTCSI COOTBETCTBYIOHIEH
cXeMoM KoppeAasanuu. Kak IIpaBHUAO, CXeMa OXBAaTHIBAET He BeCh pa3pe3 TOAIIH,
a HEKOTODHIX €€ HHTEePBaA, SIBASIOUIUMCS HMCKOMBIM IIPDEAMETOM TeOAOTrOpas-
BEAOYHEIX PAabOT. ACTAABHOCThL IIOCTPOEHUM 3aBUCHUT OT MacliiTada oOBeKTa (UH-
TepBard). Ha cxeMy BBEIHOCHUTCS AWIIb TOT KOMIIAEKC KapOTa’kKHBIX AWArpamm,
KOTOpEIH# HaHUOOAee YeTKO MAAIOCTPUPYET CTPOEHHE MHTepBaAa U 0OOCHOBLIBAET
IIpepraraeMbli BapUaHT KOppeAsnud. BepTHUKaAbHBIM MaciITab, eAUHLIA AAS
BCEX pa3pes30B, BLIOWPAETCs], UCXOASI U3 MOIJHOCTH KOPPEAUPYEMOTO UHTEPBAaAA.
OOGBYHO OH COOTBETCTBYET CTAHAAPTHOMY MAacIITa0y 3alMCH KapOTa’KHBIX AHa-
rpaMM — 1:200; 1:500. Arsa Gonee AeTaABHBEIX MAAIOCTPAIIAM HCIIOAB3YEeTCSI Mac-
mrrad 1:100.

B BepxHel 9acTu cxeMbl OOBIYHO IIPOBOAUWTCS FOPU3OHTAALHAasi AMHUS (AHM-
HHUSI BBEIDABHHBAHMUS), HA KOTOPYIO BEIBOASATCS AUDO KPOBAS, AMOO IOAOIIBA Ca-
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MOTO BEPXHEro pemnepHOro IAACTa, UMEIOUIerocss B MHTEePBaAe. AAsI KaPOTa>KHBIX
AMarpaMM Ka>XAOM CKBaXMHBI (pHUc. 13.41) OTBOAUTCSI KOAOHKQ, OTpaHMYeHHAas
BEePTUKAABHBIMU HPSIMEIMU AMHUSIMU (paMKa). CAaeBa OT Ka>kKAOM PaMKU BHIAe-
ASIOTCSI KOAOHKU TAYOHMH. MeXXAy KOAOHKaMM, OTBEACHHBIMM AAA K&KAOM CKBa-
JKUHBI, BEIAEASIOTCSI HHTEPBAABI AASI KOPPEAAIIMOHHBIX AWHUH.

PaMka KaXpOro paspes3a BEHYAeTCsl «IIanKoi» ¢ o0O3HaueHHWeM THIIA
KapoTa>kKHOM KpUBOM, ee YCAOBHBIM OOO3HaueHHeM, MacliTabaMH 3allHucH, a
a1 kpuBbeix KC TUIIaMHA 30HAOB. KODpEeAsiTMOHHEIE AMHMU B IIpepe-
Ad@X KOAOHOK IIPOBOASITCSI TOPDU3OHTAABHO AO IlepecedeHMsi ¢ paMKou. B orse-
AEHHEBIX MHTepBaAaX, 0003HAualolINX ME)XCKBAKMHHOE IIDOCTPAHCTBO, KOppe-
AAITMOHHBIE AMHUU MOTYT OBITH IPSIMBIMH, & MOTYT COOTBETCTBYIOLIMM YyCAOB-
HBIM 3HAKOM HM300pa’kaTh AUTOAOTMYECKOe 3aMellleHue MAM PaspbiB IIAACTa {CM.
puc. 13.41).

Paspes3rl Ha cxeMe KOPPEeASIIMU PaClOAaraloTCs B TOM IMOPSIAKE, KOTOPBIM
OTpa’kaeT UX B3aMMHOE pa3MellleHHe Ha TEePPUTOPHUU, HO OAHOBPEMEHHO y4M-
TEIBaeT HUX (palliarbHYIO IPHHAAAEIKHOCTB: CXOAHBIE IO CTPOEHMIO pa3pesbl Ha
CXeMe PAacIoAaraloTCs B OAHOM rpynie.

Kpatinuii AeBHIM pa3pe3 Ha CXeMe KOPPEeAslIUM COIIPOBOJKAAETCSI CTPaTH-
rpadpuyecKod KOAOHKOMW, KOTOpasi SIBAJETCst OOled CTPAaTUrpaduiyeckor Mope-
ABIO AGHHOT'O UHTEepBaAa BCeX pa3pesos.

Ecan cxeMa KOppeAdllMM OXBATHIBAeT pa3pesbl PAa3HOM CTpaTurpaduye-
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Puc. 13.41. Cxema KOppeAsiiHH pa3pe30oB cpepHero AepoHa CoBeTckoit maomapn, CapaToBcKas
obaacte (119 B.A. Aoannkomy):
1 — necuaMhk; 2 — meCYaHHUKH TAMHHCTHIE; 3 — QA€BDOAUTHL; 4 — aprAAAWTHL, 5 — Mepread; 6 — us-
BECTHSIKH TAMHHCTHIE; 7 — U3BECTHAKHA
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CKOM TIOAHOTHI (MMEIOTCSI Pa3pe3bl C MOAHOCTBIO PAa3MBITBIMUA IIAACTAMH), CTpa-
TUTpahuIeCcKre KOAOHKH ITOMENIAIOTCSl C ABYX €e CTOPOH: C OAHOM TOPOHBL —
HaubOAee TTOAHBIM pa3pe3 M ero KOAOHKE, C APYTOM CTODOHBI — HaWMeHee ITOA-
HBIN pa3pe3 CO CBOEM KOAOHKOM. ‘

CxXeMy KODPpeAsIlIMH COIPOBO’KAQIOT IIAQHOM PACIOAOKEHMs CKBa’XMH, UTO
IIO3BOASIET OIIPEAEASITH 3aKOHOMEPHOCTH HM3MEeHEHHs] XapaKTEepPUCTHUK pa3pe3a B
IIPOCTPAHCTBeE,

MeTOoAMKY COCTaBA€HHS KOPPEASIIMOHHBIX CXeM B 30HAX 3aMeIeHMs II0-
POA PacCMOTPUM Ha IIpUMepe, IPUBEACHHOM Ha pHuc. 13.42,

Ha KoppensifuOHHOM cXeMe AMarpaMMBbl CTAHAGPTHOTIO KapOTa’ka BBIUEDYH-
BAaIOTCSl TAKMM 0Opa3oM, YTOOBl MapKUPYIOIIMH IIAACT (B AGHHOM CAyYae IIOAO-
IIIBa MAACTa «BEPXHETO» U3BECTHsIKA) PacloAarancs Ha OAHOM TOPU30HTAABHOM
AMHHH, @ CaMU AMarpaMMbl pa3MelaAlch OAHA 3a APYTOM B IOPsAKE PACIIOAO-
JKeHHMs CKBa)XUH IIO OIIPEAEAECHHO OPUEHTHPOBAHHBLIM IPO(MUAAM HAU HAIIPaBAe-
uusM. Ha cxeMe BblYuepuMBaeTCs BTOPOM penep (CpeAHUM U3BECTHSK) K. BBISACHS-
eTCsl U3MeHeHHe OOIIeH MOIIHOCTH KOMIIAEKCA ITOPOA MeXAy penepamu. Kpos-
ASL M TIOAOIIBA IIAACTOB-KOAAEKTOPOB, DPACIOAATAIOMIUXCSI [NPUOAUIUTEABHO
Ha OAMHAKOBHIX YPOBHSIX OT BEPXHEr0 OCHOBHOIO pellepa, COeAMHSIOTCS AM-
HUSMH. B pe3yabTaTe Ha KOPPEASIIMOHHOM CXeMe BHSIBAAIOTCS YYAaCTKH 3aMe-
LIeHUs] IIeCYaHMKOB TAMHaMu. HallpuMmep, IeCYaHUKH A, BLIAGACHHBIE B CKB.
731, 732 u 893, OTCYTCTBYIOT U 3aMellleHbl TAMHaMu B cKB. 730, 733 u 889; nec-
YaHUKU B, BHIAGACHHBIE B CKB. 732, 733, 3aMellleHBl TAMHaMu B cKB. 893, 889.
OTMeyaroTCsi aHAaAOTUYHBIE 3aMelleHus1 TecuaHUuKoB B, A u ropmsonTa A, Bme-
CTe C TeM KOAAeKTOp [ HauboAaee BBLIAEP)KAH U BHIAGASIETCS B pa3pe3ax BCexX
CKBa’KUH.

Ha cxeMe BHUAHO, YTO TAMHUCTasl IEPEMBIUKA MEXAY KOAAGKTOpAaMH A u Ay,
B CKB. 731 OTCYTCTByeT. OTO OOCTOSITEABCTBO HEOOXOAMMO YYHUTHIBATE IIPH Pas-
paboTKe 3anreXXH, TaK KakK NPY W3MEeHeHUHU IIAaCTOBOTO AABAEHHsSI B OAHOM U3
FOPU3OHTOB HAYWHAETCS IIEPEeTOK JXUAKOCTH M3 Hero B Apyroi. I'AMHHCTOro
pa3AeAa HeET TakXKe MeXXAy necuaHukaMmu b u B B cks. 732,

Ha ocHOBe comocTaBA€HHsI KapOTa*KHBIX AHWAarpaMM COCTaBASIIOTCS Koppe-
ASIITHOHHBIE TTPOMUAH, Ha KOTOPBIX OTOOPaXkaloTCsl BCe XapaKTepHBIe 0COOeHHO-
CTH cTpoeHus HedTeHOCHOU ToAawu (puc. 13.43). Ha KOppeAassHMOHHBIX Ipodu-
ASTX OCHOBHOM MapKHUPYIOUIUM IIAGCT IIPEACTaBASIeTCsl, B BUA€ TOPH30HTAABHOM
AMHUH.

OTHUM KOPPEASIIMOHHBIN NMPO(UAL OTAMYAETCS OT OOBIYHBIX T€OAOTHYeC-
KHUX Tpoduaed, Ha KOTOPBIX BCE TOCTPOEHUS] BEAYTCS OTHOCUTEABHO YPOBHS
MODS.

Ecau B pazpese u3yyaeMOM IPOAYKTHBHOU CBUTHI MMEIOTCs YETKHE 3A€K-
TPHUYECKHE HMAU PAAHOMETPUYECKHE pelephl MAM XOPOLIO BBIACPKHBAOIIUECH
[0 MPOCTHPAHUIO OTAEABHBIE TAACTHI TAMH M TMEeCYaHHIX IIOpOA, IIpHYeM COXpa-
HSIeTCSI OINPEACAEHHast I[TOCAEAOBATEABHOCTH HANAACTOBAHUSL AUTOAOTHYECKH
Pa3AMYHBIX TIOPOA, TO MOXXHO 0e3 0coOO0ro TPyAa COIOCTaBASITE MeXAy COOOH
pa3pesbl PSIAR CKBA’KUH TOABKO T€M METOAOM, KOTODBIM Hanbonee sddexTuBen
AMAST KODPEASIHH.

EcAn MeXAy ABYMsl pemepaMu pe3Ko HM3MeHsieTcs1 o0lasi MOIHOCTB IIPO-
AVKTUBHBIX TOPU3OHTOB U CBUT, TO AETAAbHAsE KOPPEASIHWs Pa3pe3oB II0 Kapo-
Ta’KHLIM AWMarpamMMaM 3aTpYAHsEeTCs. B 3Tux caydyasx HenszOeXHO NPUXOAUTCSA
npuGeraTh K KOMIIAEKCHOMW AETAABHOM AHTOAOIO-CTPATHUrpaduuecKOr Koppeasi-
UM, T.e. ACTAALHOMY ITOCAOMHOMY H3Y4YEHMIO paspes3a C BBIIBA€HHEM KOPpeAsi-
THBOB. (ITAAEOHTOAOTMYECKHUX, AMTOAOTHMYECKHX, MHHEPAAOIeTporpapuiecKux,
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HM3BOAUTCS 110 COAEPIKAHHUIO OTASABHBIX 3AE€MEHTOB HAM WX OKCHUAOB MAH JKe TI0
COOTHOIIEHUSX MEXXAY HUMHU. AAsT KapOOHATHEIX IIOPOA TaKUMH 3AeMEHTaMU
MOTYT CAYKHTb KQAbIIMHA M MarHuii; AAsi TEDPUI€HHBIX OTAOXKEHUH HAWOOABIUINH
MHTEpeC NPEACTABASIIOT COOTHOLIEHHMs Pa3AMYHBIX (DOpM JKeAaesa (3aKHCHOe,
OKCHAHOE, IMPUTHOE) W Cephl (CyAbdHuAHas K CyAb(ATHAs), ABAAIOIIMXCA WHTE-
PECHBIMU C TOYKM 3PEHHs OTPa’XKeHHst (palllarbHON OGCTAHOBKH, UMeBIIed Me-
CTO Mpu 00pa30BaHUM OCaAKa.

Pe3yALTaThl ONPEAGACHHMI JAEMEHTOB HAHOCATCS B MacluTabe Ha COMOC-
TaBAseMble paspesbl. TOYKH, OTBedalollde OTAGABHBIM OIIPEACACHHsM, Coe-
AVIHAIOTCS [NPSMBIMA AMHHSIMH. B pesyabraTe IMOAYYaloTCs KPHBbIE COAEpKa-
HUS HCCAGAYEMBIX 3AEMEHTOB, IO KOTOPBIM K MPOBOAUTCS KOPPeAslUA pas-
pes3os.

Oco6bIH HHTEPEeC AASI COIIOCTABACHHS Pa3pe30oB UMEIOT MaAble 3AEMEHTHI, B
nepsyto ouepeAb Cu, Va, Ni, 3aKOHOMepHO pearupymrlie Ha (PU3UKO-XUMH-
YeCKMil pexuM GaccefiHa, B KOTOPOM OGpPa30BLIBAACS MEPBUYHBIA OCAAOK. BBu-
AY BeCcbMa HeGOABIUUX COAEP’XKAHWM ITUX 3AEMEHTOB OIPEAEACHHEe WX XUMHUYe-
CKAM METOAOM BeCbMa 3aTPYAHHTEALHO, MO3TOMY IPUMEHSETCsi CIEeKTPAABHbBIH
METOA, KOTOPOIi TIPH AOCTATOYHOM TOYHOCTH SIBASETCSI MeHee TPYAOeMKUM. Kak
[IOKa3aAru MCCAeAOBaHMSs, Gonee 3PEPEKTUBHO MPOBOAUTH KOPPEAALHIO He II0
a6COAIOTHOMY COAEP’KaHMIO 3THX 3AEMEHTOB, a IO MX KOAMYEeCTBEHHBIM COOT-
HOLIEHUSIM.

XuMHUuecKre MEeTOABl TpeGyioT oTOOopa KepHa II0 BCEeM COIIOCTaBASEMbBIM
paspesaM CKBaXMH ¥ OCOGEHHO [0 OIOPHOMY Pa3pe3y AAsi UCCAEAYeMOW Tep-
purtopun. Mzyyaembie o6pasiibl AOAJKHBEI PACIIOAATaThCsl B pasdpese He peXe 4eM
yepe3 3—5 M.

V13-3a GOABIIMX TPYAHOCTEH, CBSI3aHHBIX C NTOAyYeHHeM HeOGXOAMMOro Ko-
AMYeCTBa KePHA, MOXXHO HCIOAB30BaTh LIAAM, KYCOYKM KOTOPOIro CACAYeT pas-
APOOHMTL M PacTepeTb, KaK 3TO OOBIYHO AEAQEeTCSI AAST XMMHYEeCKOTO aHaAu3a, U
3areM OTOOpAaTh CPEAHIOK MpoOGy. AAsS MCCAGAOBAHHUS LIAAMa IeAecoobpas’Ho
IIPUMEHSTL CIIEKTPAABLHBIA UAU TePMHYECKHM aHAAU3.

13.10.6. MOCTPOEHME TMNOBOIO N HOPMAABLHOIO
ANTOAOTO-CTPATUTPAOUYECKOIO PA3PE3A

B pesyAbTaTe KOPPEASIIUM Pa3pe30B OTAEABHBIX CKBa’XMH OIIPEACASIOT
MOIIHOCTH BBIAGASIEMBIX IIAACTOB M XapaKTep WX M3MEHYMBOCTH HAa PacCMarpH-
BaeMOM TepPPUTOpUU. DTH AQHHBIE SIBASIOTCS OCHOBOW AAsi IIOCTPOEHHS TeHepa-
AM30BaHHOTO (0BOOOIIEHHOTO) AMTOAOTO-CTPATUrPapUYECKOro paspesa HM3ydae-
MBIX OTAOKeHHUI. Ha paspese [1OKa3bIBAIOT AUTOAOTMYECKYHO KOAOHKY, Ha KOTO-
pOM OTMEYarOT BLIIBA€HHBIE HECOTAACHsl, XapakTep He(dTerasoHOCHOCTH U APY-
rve XapaKTepPHCTUKW BCKPHITHIX OTAOKeHMH. CIpaBa OT KOAOHKH YKa3bLIBAIOT
MWHUMaAbHBIe M MaKCHMMAaAbHBIE 3HAQUEHMs MOIIHOCTH BBIA@ACHHBIX TIAACTOB, a
CAeBa — TAYOHHBI M CTPATUIPa(pUUeCKyI0 KOAOHKY.

Pa3Au4aloT munoBoli pa3pes, AAsL IIOCTPOEHHSI KOTOPOro GepyT BepTHKaAb-
Hble MOMIHOCTHU IIAGCTOB, U HOPMAAbHbIU pa3pes, AAsL IIOCTPOEHHUsI KOTOPOro Mc-
MOABL3YIOT 3HAUEHUs] UCTUHHON MOITHOCTH BCKPBLIBAEMBIX IAGCTOB.
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Puc. 13.43. KoppeasiyuoHHsie npoGHAH NPOAYKTHBHOHM TOAIH A€BOHA PoMaIIKMHCKOTO MECTOpPO-
JKACHHH:

| — eCYaHWKH U AAeBPOAMTHL C IOPHCTOCTBIO 16 % u BEINIE; 2 — U3BECTHAKH; 3 — T'AMHHUCTHIE
AAEBPOAMTHL C MOPHCTOCTBIO 10-15 %; 4 — TAWHBI, APTUAAMTEL A-A, An — IPOAYKTHBHBIE IIPOIIAQ-
CTKU

reOXUMUYECKUX HMAU IIPOMBICAOBO-TeOMU3UYECKUX) AAA IIeCYaHBIX MAKM paspe-
ASIOUIUX UX TAMHUCTBIX TTaYyek.

MeToa KaBepHOMeTpHH. KoMmaekc reodusnyeckux paboOT BKAIOYAET B ce-
Osi TaK)Xe MeTOA HCCAEAOBaHHUsI AMaMeTpa CTBOAA CKBa)XMH KaBepHOMEPOM.
MHOTOYNCACHHBIE U3MEPEHUST 3TUM IPUOOPOM ITOKAa3bIBAIOT 3HAYUTEABHBIE OT-
KAOHEHHSI AMaMeTpa CKBaKUH OT HOMHHAABHOTO Pa3Mepa AOAOTA, OOYCAOBAEH-
Hble BO3AEMCTBHEM TAMHUCTOTO PAacTBOpPa Ha IOPOABLI PA3AUYHOIO AMTOAOTHYE-
CKOrO COCTaBa. BO3AENUCTBUE MPOMBIBOYHOM JKUAKOCTH Ha CTEHKHU CKBAXKHMH
IPUBOAUT: K Pa3MbIBY TAMHMCTHIX M APTMAAMTOBBIX OTAOXKEHHH, YBEAHYEHMIO
ApaMeTpa CKBaKHH U OOPa3OBAHHUIO KaBePH; K 0OPa30BAHUIO TAMHUCTOH KOPKH
IPOTHB NPOHUIIAEMBIX MECYaHBIX IIAACTOB B pe3yAbTaTe (PMABTPALMM B HUX BO-
ABl H3 TAMHHCTOTO PAacTBOpa M YMEHBIIEHHIO AMaMeTpa U CY>XXeHHIO CTBOAA
CKBa)XMH, K PAaCTBOPEHMIO MOPOABI U PE3KOMY YBEAHYEHHIO AHAaMeTpa CTBOAA
TPOTHB IIAGCTOB U TOAILL, CAOXKEHHBIX KAMEHHOMN COABIO.

B YCAOBMSIX, KOTAA pa3pesbl HE(TSIHEIX U Ta30BBIX MECTOPOKACHUHN Xapak-
TEePU3YIOTCSI YePEAOBAaHMEM TAMHHMCTLIX MAM @PTUAAUTOBBIX IIAACTOB, ACTKO ITOA-
AQIOLIMXCS PA3MEIBY, M NIAOTHBIX KapPOOHATHBEIX W MECYaHBIX 0Opa3oBaHUH, I0Y-
TH COXPAHSIONIMX [IePBOHAYAABHBIA AAaMETP CTBOAQ, 3Ta OCOOEHHOCTh U3MEeHe-
HUSI AMaMeTpa CKB&KMH (B 3aBHCHMOCTH OT AMTOAOTMYECKHUX CBOMCTB TOPOA)
MOXXET GBITb C YCIIeXOM MCIIOAB30BAHA AASI PACYACHEHHMS] U IIOCACAYIOUIEH KOp-
PEAALIMH pa3pe30B CKBaXKUH.

HccaepOBaHME CKBaKMH KaBEPHOMEDPOM IO3BOASIET YTOUHUTE AUTOAOTHYE-
CKHUIP COCTaB CBUT U BBIAGAUTH IOPOABI, KOTODHIE MOTYT OBITE He(hTEeHOCHBIMH
HAU Ta30HOCHBIMU. KaBepHOMETpUs HMeeT Ba)KHOe 3HavyeHHe IIPH KadeCTBEeH-
HOHM HHTepHnpeTaliui reopru3ndecKuX MaTePHarOB K B KOMIIAGKCe ¢ MUKPOKAapo-
Ta’keM, MIO3BOASeT YTOUHUTH 3(@PEKTUBHYIO MOIHOCTH IIPOHMIAEMBIX ITAACTOB
U CIIOCOBCTBYET 6oAee TOYHOMY TIOACYETY 3amacoB HedbTH U rasa.

Heo6X0AMMO Y4YUTHIBATH, YTO OOPA30BaHME KaBePH 3aBUCUT HE TOABKO OT
AMTOAOTMYECKHMX CBOMCTB IAACTOB, HO M OT TEXHUYECKUX IIPUYMH, B 9ACTHOCTHU
OT KOAMYECTBa M KaueCTBa IIPOMBIBOYHOM JKHAKOCTH, INPOAOAKHUTEABHOCTH H
criocoba OypeHUsl CKBAa’KUH.

TeoXxMMHYECKHE METOABI Koppeasumm. MeTop KoOppeasivu [0 XUMHYe-
CKOMY COCTaBy TIOPOA, SIBASIETCSI CPaBHHTEABHO TPYAOeMKHUM. Koppeasiius mpo-

142



M3BOAMTCS TIO COAEPIKAHHIO OTAEABHBIX 3A€MEHTOB MAM MX OKCHAOB WIAU JKe IIO
COOTHOIIEHUIX MeXXAY HUMHU. A KAapOOHATHBIX IIOPOA TaKUMHU 3IAeMeHTaMu
MOTYT CAYKUTb KAABLWN M MarHui; AAsi TEPPUTeHHBIX OTAOKEHHH HAHOOABIIHH
HUHTepeC TPEACTABASIOT COOTHOIIEHHsT Pa3sAMYHBIX (POpM Keaesa (3aKUCHOe,
OKCHAHOE, IMPUTHOE) U Cepbl (CYAbPUAHAS U CYABQATHAsT), SIBASIOLUXCS UHTe-
PECHBEIMH C TOYKH 3PEHUs OTpaKeHMs (alHarbHONU OOCTAHOBKH, MMEBILIEH Me-
cTO IpU 0Opa3oBaHUM OCAAKaA.

Pe3yAbTaTel ONpeASAeHHI A€MEeHTOB HAHOCATCA B Maclurta0e Ha CONOC-
TaBAsieMble pa3pesbl. TOYKH, OTBedalolllue OTACABHBEIM OIPEAeAeHHUAM, Coe-
AMHSIFOTCS TPSMBIMH AMHHUSIMH. B pesyAbTaTe MOAY4YarOTCS KpPUBBIE COAEPXKa-
HUSI HUCCAEAYEMBIX OAE€MEHTOB, IO KOTOPBIM H IPOBOAMTCS KOPPEAS UM pas-
pesos.

OCOO6BIN HHTEPEC AASI COIIOCTABAEHUST Pa3pe30B UMEIOT MaAble 9AE€MEHTH], B
nepByto odepepab Cu, Va, Ni, 3aKOHOMepHO pearupymouiye Ha (PH3UKO-XUMH-
YeCKMUH peXuM GacceiiHa, B KOTOPOM OOpa30BBEIBAACA MEPBUYHBINA OCAAOK. BBU-
Ay BecbMa HeGOABIINX COAePYKAHUI 3TUX DAEMEHTOB ONpeAereHHe UX XHMude-
CKHM METOAOM BeChbMa 3aTPYAHUTEABHO, II03TOMY IPUMEHSETCS CHEKTPAAbHBIH
MeTOA, KOTOPOH TIpU AOCTATOYHOM TOYHOCTH SIBASETCSI MeHee TpyAOeMKUM. Kak
IIOKa3aAM MCCAeAOBaHus, Gonree 3(PEPEKTHUBHO MPOBOAUTHL KOPPEAALHIO He IO
abCOAIOTHOMY COAEP’KaHMIO 3THX IAEMEHTOB, d [0 MX KOAHYECTBEHHEIM COOT-
HOUIEHHUSAM.

XUMHUUYeCKue MeTOABl TpeOyloT OoTOOpa KepHa II0 BCEM CONOCTaBASEMBIM
paspe3aM CKBakMH M OCOGEHHO IIO OIIOPHOMY Pa3spesy AAs UCCAEAYEMOH Tep-
putopuu. Usyyaemele o6pa3ibl AOAKHEI PAaCllOAraThCsl B paspese He pexke 4eM
yepe3d 3—5 M.

U3-3a GOABIIMX TPYAHOCTEM, CBSI3aHHEBIX C ITOAY4YeHHeM HeoOXOAUMOIO KO-
AMUeCTBa KepHa, MOJXHO HMCIOAB30BaTh IIAAM, KYCOYKU KOTOPOTO CA€AyeT pas-
APOOHUTB M pacrepeTh, KaK 3TO OOLIYHO AEAQeTCS AASI XMMHYECKOro aHaAusa, U
3aTeM OTOOPAaTh CPeAHIO Ipoly. AAsT MCCAEAOBAHHS ILIAaMa ileArecoo0pasHo
[IPUMEHSTH CIIEKTPAABHBINA UAU TePMUYECKHMU aHAAUS.

13.10.6. NOCTPOEHME TMNOBOIO U HOPMAABHOIO
ANTOAOTO-CTPATUTPAOUYECKOIO PA3PE3A

B peayAnraTe KOPPEASIIUM Pa3pe30B OTACABHBIX CKBAaXKHH OIIPEAEASIOT
MOIITHOCTH BBIAGASIEMEIX TAGCTOB M XapakKTep UX M3MeHYMBOCTU Ha paccMaTpH-
BaeMOM TEePPUTOPUH. DTH AQHHBIE SIBASIOTCS OCHOBOM AAsI TIOCTPOEHUS reHepa-
AWM30BAHHOIO (OOOOIIEHHOTO) AWTOAOTO-CTpATUrpadHYecKoro paspesa usydae-
MBIX OTAOXeHHH. Ha paspese MOKa3blBalOT AMTOAOIMYECKYIO KOAOHKY, Ha KOTO-
POl OTMeUarOT BHIsIBAEHHEIE HECOTAACHs, XapaKTep HedTerazoHOCHOCTH M ADY-
rMe XapaKTEePUCTUKM BCKPHITBIX OTAOXKeHMH. CIpaBa OT KOAOHKM YKa3BIBAKOT
MUHUMAALHBIE YU MaKCHMaAbHBlE 3HAYEHMSI MOUJHOCTU BEIAGACHHBIX MAACTOB, a
CA€Ba — TAYOHMHBI U CTPATUIPpa(PUYECKyH0 KOAOHKY.

PaszanuarorT munoBoli pa3pes, AT HIOCTPOEHHs KOTOPOTrO O0epyT BepTUKaAb-
HBIE€ MONIHOCTH TIAGCTOB, U HOPMAAbHBIU pa3pe3, AAsi IIOCTPOeHHsI KOTOPOTO MC-
MOAL3YIOT -3HaYeHUsT UCTUHHON MOIIHOCTH BCKPBIBA€MBIX IIAACTOB.



PACHET 3HAYEHMNA MCTUHHOM MOLUHOCTU MAACTOB »

3HaHHe TAYOMHEI BCKPHITHSI CKBa)KHHOM KPOBAM M IIOAOIUBBL IIAGCTA €Ll
HA AOCTATOYHO AASI OIIPEACAEHHs] €r0 MCTUHHOM MOIIHOCTH. Bo-niepBhIX, IIAACTEI
MOTYT OBIThL HE FOPHU30HTAABHEl, U TOTA@ CKBA)KMHA IIPOXOAUT Ka>KABIH M3 HHUX
He 110 HOPMaAH, & II0A HEKOTOPEIM yrAoM (puc. 13.44).

Bo-BTOpBIX, CaMa CKBa)KMHA MOJKET GBITH HAKAOHHOM, YTO TOXKE IIPHUBOAHUT
K BCKPBITHIO IIAGCTA IIOA YTAOM K HOpMaAHM (cM. puc. 13.44). UctuHHas moul-
HOCTB F'OPM30HTA MAM IAACTA, IPOMACHHOTO BEPTHKAAB HOM CKBA)KWHOM BBIYHUC-
AsieTcCst Io (hOpMyAe:

H, = Hy," cos qa,

rAe H, — WCTHHHAs MONIHOCTB NAACTA; H,, — BepTHKaAbHAsi MOLIHOCTH MAACTa;
0. — YIOA IaAEHUs IIAACTa.

BeprukarbHass MOUTHOCTB ONPEAEASIETCSl [0 KapOTa)kKHOM AHMarpaMme, yroa
[IaAeHMS [IAACTa — IO OPUEHTHPOBAHHO OTOOPAHHOMY KEPHY, IO 3aMepaM IIAa-
CTOBBIM HAaKAOHOMEPOM HAM I10 CTPYKTYPHOU KapTe. MCTUHHYIO MOIIHOCTD IIAQ-
CTQ, BCKPBITOTO HAKAOHHOW (MCKPDUBACHHOM CKBAaKUHOM), OIIPEACAAETCS IO CAe-

Ayronien gopmyae:
H, = Hg, " cos B,

rae H, — WCTWHHasg MONTHOCTBH IAACTa; H,, — BUAMMAS MOLIHOCThb IIAACTA, T..
Pa3sHOCTh TAYOMHBI 3aA€TaHusl KPOBAU M ITOAOLIBEL IIAACT; B — BMAMMEIMN (OTHe-
CeHHBIN K [IAOCKOCTH, NePIeHAUKYASPHOM K OCH CKBa)KHHBI) YTOA MAACHHSA ITIAA-
CTa, 3aMepPeHHEIH 110 KEPHY.

Tunosoi paspes HCIIOAB3YIOT AAS COCTABACHHUSI MIPOEKTHBIX pa3pe30B HO-
BBIX CKB&)XHH, TaK K&K OH IO3BOAAET KOHTPOAMPOBATH Iipoljecc Gypenus. [Tpu
CHUABHOM U3MEHYMBOCTU Pa3pe3a COCTABASIIOT HECKOABKO THUIIOBEIX Pa3pe30B AAS
OTAEABHBIX TPYII CKBa)XUH. B 5TOM cAydyae CTPOUTCS CBOAHBIM reoAOro-reou-
3U4eCKUU pa3pes.

CBOAHBIN pa3pe3 BHEIIHE BBITASAUT TOYHO TaK K€, KaK THIIOBOII Te€OAOTO-
reopu3uUecKull paspes. Pa3saMums 3aKAIOUAOTCS B TOM, UTO Ha AMTOAOTHYECKON
KOAOHKEe ITOKA3BIBAIOTCSI ABE (peXXe — TPH) 30HBL, COOTBETCTBYIOIUE CTPOSHUIO
WHTEPBAAd Ha PA3HBIX YYaCTKAX TEPPUTOPHUH. YCAOBHLIM 3HAKOM I1OKAa3BIBAIOT

Hy, H,
HBP Puc. 13.44. OnpepeAreHHe MCTHHHOH MOLU-
HoctH naacra (), BCKpBITOro BepTHKanb-
/ Ho¥ (@) UAM HaKAOHHON (6) CKBa>KMHOI:
/ a — YrOA IMaAeHUA TIAACTa; B — YTOA HAaKAOHA

CKB&)XHUHEI; H,, — BEDTHKAAbHas MOIIHOCTE;
Hs, — BUAMMAST MOIITHOCTE IIAGCTA
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XapakTep KOHTAKTa MEXAY 30HaMU pa3HBIX THUIIOB. 3aMeIleHWe, pPasMLIB, BbI-
KAWHUBAHMAE U T.A. CBOAHBIM pa3pe3 CTPOUTCS HAa OCHOBE HCTHHHBIX MOILHO-
CTell UHTEepPBaAOB.

OcHoBHOe TpebGoBaHHEe K CBOAHOMY pa3pe3y — MaKCHMaAbHasg CTPaTUrpa-
(¢ryeckKas MOAHOTa. [To3TOMy IpPU ero IMOCTPOEHHU CBOAHOTO pa3spesa HCIIOAL-
3yeTcCs1 paspe3 CaMOW FAYOOKOM CKBa>KUHBI. ECAM Ha 9acTH TEPPUTOPHUU KaKOM-
AMOO CTPATOH MOAHOCTBIO MAM YACTHYHO PAa3MBIT, HA AUTOAOTHMYECKOU KOAOHKE
3Ta CUTyanus W300pakaeTcsi YCAOBHBIM 3HAKOM Pa3MBIBA A0 COOTBETCTBYIOIIErO
YPOBHSI.

Pa3pes CKBa)KUHBI COIPOBOKAAETCS KAPOTAXHBIMU AWAarpaMMaMM TOU Ke
CKB&)XHUHBI 6€3 MX MCKaXeHWH, B TO BpeMsI KaK KOHCTPYUPOBAHHE CBOAHOTO
paspe3a M3 HECKOAbKHMX CBs3aHO C KOHCTPYMPOBAHHEM HEIPEpBIBHBIX Kapo-
T@KHBIX KPUBBIX M3 UX OTPE3KOB.

CBOAHEIM pa3pe3 COIPOBOXKAAETCS1 OIIMCAHWEM IIOPOA, CYMMUPYIOLIUM
ONUCaHHe MO PA3HBIM CKBAKMHAM, U KOAOHKOH ITAaA€OHTOAOTHYECKOM XapaKTe-
PUCTHKHM HHTepBaAoB. CIpaBa OT AMTOAOTMYECKOM KOAOHKHA CTPOMUTCS KOAOHKA
MOLIHOCTEX WHTEPBAAOB (AOIYCKaeTCs ee pa3MelleHHe U CAeBa OT AUTOAOTHYE-
CKOM KOAOHKH). B Hel AQIOTCSI BepXHWU U HIKHHH IIPEAEALl U3MEeHeHMs MOII-
HOCTH KaXAOTO HHTEPBAAd, COOTBETCTBYIOIIEro AMGO CTpaTUrpaduyeckoMy
MOAPA3AeAeHUIO, AUOO0 OAHODOAHOM (B HEKOTOPOM CMBICAE) AUTOAOTHYECKOM
nauke. CAeBa OT AUTOAOTMYECKOH KOAOHKH pasMeIlaercs IKard TAYOGHH H CTpa-
TUrpadUdecKas IIKaAa.

CBOAHBIM pa3pe3 HE OTHOCHUTCSI K TOYHBIM T€OAOTMYECKHM MOAEASM,
HEIIOCPEACTBEHHO HCIOAB3YEMBIM AASL PACYETOB IIPH PEIIeHUX TeOAOTHMYEeCKUX
3apa4 (Kak, HampuMmep, KapTel HUAM mpocguan). OAHAKo, 0600611as OGOABIIOe
KOAWYECTBO TEOAOTHYECKOM MH(MODPMAIWM, 3Ta MOAEAL CAYXKHUT OUYEHBL HATASA-
HOM M AAQKOHWYHOM HAAIOCTPAIiMeN IIPEACTABACHHUM O CTPOEHHUH H3y4aeMOTO
OOBEKTa.

13.10.7. MOCTPOEHME MPOOUABHOIO NEOAOTUHECKOIO PA3PE3A

ITpOodUABHEIM TeOAOTHYECKHH pa3pe3 NPEeACTABASET BEPTUKAALHOE CeYeHue
Y4acTKa 3eMHOM KOPHI, HA KOTOPOM B OIPEAEAEHHOM MacIiTabe M306parkaroTcs
0COOEHHOCTH M3y4aeMOM TOAIU MOPOA HWAU KAaKOTO-AMGO reOACTHMYECKOTO TeAd
(3ane>Kb, IPOAYKTHBHBIN TOPU30HT U AD.).

B 3aBHCHMOCTH OT pa3MepOB U3y4aeMOTo OOBEKTa, CAOKHOCTHA CTPOSHUS U
peilaeMoM 3aAaYM BHIOMPAIOT COOTHOIIEHWE BePTUKAABHOIO M FOPU30HTAABHOTO
MaciuTaboB. BepTHKaABHBIM MacIITab TPOMUAsi BBIOMPAIOT C TAKHM PACUYETOM,
4TOOBI BCe ‘Ba)XHbIE ACTAAM CTPOEHUsI OBRIAM OTPa’keHbl C AOCTATOYHOM AETAAL-
HOCTBIO. B CKAAAYATHIX OOAACTAX, TA€ CTPYKTYyPHEIE (POPMBI XapaKTepPH3YIOTCS
KPYTBIMH YTAGMU [IAAEHUSA CAOEB, BePTUKAABHBLIN U FrOPU30HTAALHBEIM MaCIITAOL,
Kak NPAaBUAO, NMPUHHUMAIOT OAMHAKOBHIMM (IDOQUABHEIN pa3pe3 GYAST HEMCKa-
SKeHHBIM). B mAaT(OpMeHHBIX OOAACTSAX, TA€ YTABL TAACHUS CAOEB MAaAbl, BepTH-
KaAbHEIM M TOPM30HTAABHBIM MaCIITA0bl MPUHUMAIOT PAa3HLIMH (MCKa’KeHHBIH
IPOMUABHEIN pa3pe3). AONYyCTUMON CYMTAETCs CTelleHb UCKaXKeHUs He H6oaee 20
(puc. 13.45). s

HanpaBaenne npodmas BeIOMpaeTcss TakuM 06pasoM, UYTOOBI OCBETHTH
CTpOeHHe paspe3a B HauOoAee MH(POPMATUBHOM CEYEHHH — OOBLIYHO, BKDPECT
NPOCTHPAHUsA TEKTOHUYECKOM CTPYKTYDHI, BKPECT [IPOCTHPAHUs 30HBLI AM-
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Puc. 13.45. 3aBMCMMOCTb MCKa)keHHsI Ha NPOQHABHEIX pa3pe3ax or COOTHOMIEHHN TOPU3OHTAABHO-
ro M BepTHKAaAbHOrO MacmTa6os (cAaGoANCAONHMPOBAHHEIE caon).

TpoduABHEIE Pa3pessl: a — HeHCKaXKeHHBI (n = 1); 6 — HCKaXXxeHHe AOMyCTHMOe (n = 5); 8 — uc-
KaKeHue Bhilie pomycTumoro (n = 20)

YpoBenb Mops

150

100

50

TOAOTMUECKOTO 3aMelleHMsi WAM BBIKAUHMBAHWA  IIAGCTOB. TTpoUABHBIN
pa3pe3 OPHEHTHPOBAH Ha YepTeXe TAKUM 06pa3oM, YTOOB! AeBHH Kpall ero co-
OTBETCTBOBAA: 10Ty — IPHU OpPUEHTHPOBKE AMHMH npoduAsi Ha Kapre C 1ora Ha
ceBep; 3allady — TpU OpHEHTHPOBKE 3aMaA-BOCTOK; IOTO-3allapy HMAH  IOTO-
BOCTOKY — DNpU OPHEHTHUPOBKE Ha CeBepO-BOCTOK MAM ceBepo-3anap. I1lpodurb
BLIYEpYHMBAETCA B OIIPEAGACHHOH ITOCAEAOBATEABHOCTH Ppacrnoaaras CAeBa Ha-
[IpaBo: IOT-CeBeP; I0ro-3anap — CeBepOo-BOCTOK; 3aMmap-BOCTOK; CeBepo-3alap —
IOrO-BOCTOK.

Ha reonroryvdeckoM Ipo@dHAe ITOKa3BIBAIOT AUTOAOTHUYECKUHA COCTAB T'€OAO-
FM4ecKUX TeA YW IOoAOKeHHWe rpaHui. [loaToMy 3aApada [OCTPOEHMH npoduns
pacriapaetcsi Ha ABe: PEKOHCTPYKIHIO CTPYKTYPHBIX MOBEepXHOCTeN (KPOBAM H
MOAOLIBEI TEOAOTMYECKUX TeA) M PEeKOHCTPYKIHIO BeIleCTBEHHOTO COCTaBa B
MEXXCKBaKMHHOM 30He.
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CTpyKTypHBIe IIOCTPOEHHUs IIPOBOAST AMOO TOABKO IO OTMETKaM KapTH-
PYEeMBIX TOPH30HTOB B CKBA’KHUHAX, UCIOAB3yA OOBIYHBIE METOABI MHTEPIIOASIITUHA
3HAYEeHHUH MeXAY CKBa’KMHAMH, AMOO IIPUBAEKAIOT AASI IOCTPOEHHUS Pa3AHYHOTrO
pOA@ KOCBeHHYIO HH(pOpManuio — AaHHBIE CceMCMOpa3BEeAKH, PpPe3yAbTATHI
CTPYKTYpHOTO OypeHHs IO BHIIIEAEKAI[UM TOPU30HTaM. B COOTBETCTBUU C
KoH(purypanuen pellepHBIX TOPHU30HTOB, 3aKapPTHPOBAHHBIX CEHCMOpPA3BEAOU-
HBIMA paboTaMH HMAU CTPYKTYDHBIM OypeHHeM, COTAACYIOTCA BCE CTPYKTYPHEIE
IIOBEPXHOCTH.

OCHOBHBIE CAOKHOCTU INIPH IIOCTPOEHUU IpOUAEH CBS3aHBI C PEKOHCT-
PYKIHEeH XapaKTepa AaTepaAbHOM H3MEHYUBOCTH OTAOKEHMHM (BBIKAUHHBAaHUI,
3aMelleHus], Pe3KUX KOHTAKTOB, CB3aHHBIX C Bpe3aMH B IIOACTHAAQIONIUE OTAO-
JKeHUsI AU C OCTAHIIAMH NOrpeOeHHOro peaneda).

BeikAMHHMBaHHe OOBIYHO IIPOMCXOAMT BBEDX II0 CKAOHY IIOAQOJKHUTEAB-
HOM CTPYKTYPBl, COIIPOBOXKAQETCSI yMEHBbIIEHHEM MOIIHOCTH KpYIIHOM nadu-
KH IIOPOA U OTPYOACHHEM COCTABASIIOLIETO ee MaTepHasa. B ToM ke cayuae, ec-
AM ofOllas MOIIHOCTb HMHTEpBaAa IPAKTUYECKH He MEHSETCs, HO IOSBASIIOTCS
MIPU3HAKH PACCAOEHMS OTAEABHBIX IIAGCTOB (MOSIBASIFOTCSI IIPONIAACTKU BHYTPHU
€AMHBIX TIAACTOB) — 3TO CBHAETEABCTBYET O TOM, YTO AaTeparbHasi H3MeH-
YMBOCTH CBsA3@aHa C AHTOAOTHYECKHM 3aMellleHumeM. AAsi Bpe30OB XapaKTepHa
CHMMEeTpUYHas (OTHOCUTEABHO CaMOro Bpe3a) KapTHHAa AWTOAOTMYECKOM H3-
MEHUYMBOCTH M H3MeHEHMs MOIIHOCTH HHTepBara. [eonoruyeckue Teaa, CBs-
3aHHBI€ C Bpe3aMH, UMEKOT MAOCKYK KPOBAIO U YAIIeBUAHYIO B IOINEPEYHOM
CeYeHUU 3POAMPOBAHHYIO MOAOMIBY. AKKYMYASATHBHBEIE TeAa THIIA 0apoB, mecda-
HBIX BAAOB — HMMEIOT IPAKTHYECKHU ITAOCKYIO TOAOIIBY U BBITYKAYIO KPOBAIO.
AaTepaAbHBEI KOHTAKT C BMELIAIOH[MMH OTAOXKEHMSIMHM — TMIOCTEIIeHHBIM U B
[IeAOM He CHMMETPHUYHBIM: TakKue TeAa pas3TPaHHYUBAIOT pasHble (alluarbHble
30HHI,

[TocTpoenne npocuAsi 3aBeplUIaeTCss 3allOAHEHHEM YepTeXXa YCAOBHBIMHU
0003Ha4eHHUSIMH AUTOAOTHYECKUX TUIIOB IOPOA. B Tex cAyuasix, KOTAa yCAOBHBIE
000O3HAYEeHHs] OTPAXAlOT HapsiAy C AUTOAOTHEN M YCAOBHS OGpa3oBaHHs OTAO-
JKeHUHM HWHTepBaAd, TeOAOTMYeCKUH NIpOodUAb HOCHUT Ha3BaHHE AHTOAOTO-
danmarbLHOro MpoduAs.

T'eonroruyeckuil IpoUABL ITO3BOASIET AEMOHCTPHUPOBATE MOAEAD (PAIOMAAAD-
HOHM CHCTeMBl. YCAOBHBIMU ODO3HAUEHUSIMH, B TOM YHCAE, I[BETOBBIMH, yYKa3bI-
BAlOTCsI 4aCTH pa3pesa, 3allOAHeHHBIe Ta30oM, HeTbIO, BOAOU; MIPOBOASITCS AU-
HHH KOHTAKTOB MEXXAY 3TUMH (aoupamMu. VHOraa AMHMH KOHTAKTOB COIPOBO-
xparorca ux HassanueM (CHK, BHK, I'BK) u 3naueHHeM uMXx abOCOAIOTHOM TAY-
OUHBI (B CAy4ae TOPU3OHTAABHOTO IIOAOJKEHHsI KOHTaKTa). HenmpoTHBOpeuuBhIH,
OTBEYAIOIIMM COOTHOINEHUIO YAEABHBIX BECOB, XapaKTep pacIlpeAeAeHHUs] IO
rayOnHe Tas3a, He@TH U BOABL MOMKET CAYKUTh ellle OAHUM AOKAa3aTeAbCTBOM
KOPPEKTHOCTH IIPOBEAEHHBIX IIOCTPOEHUH.

T'eonornueckuit 1poUABb, TAaK)Ke Kak CXeMa KOPPEASITHH, COTTPOBOXAAETCS
CTpaTurparyecKOi MOAEABIO U CXeMOH PaCIOAOKEHMsI CKBa)KHH, Ha KOTOPOM
HaHeCceHa AMHUA ONpoduada. CTpaturpadudecKkas MOAEAB Pa3MelaeTcsl CAeBa OT
NpouAsL ¥ OTA€AEHa OT Hero IIKaAOM abCOAIOTHEIX OTMETOK (rAyOuH) ['paHuUIlbl
cTpaTUrpad@UIeCKUX IOADA3AEA€HUM B TaOAHIE IO I'AYOMHE COOTBETCTBYIOT HMX
IIOAOJKEHHIO B KpaliHe AeBOH 4aCTH NPOQUASL.



13.10.8. MOCTPOEHME KAPT B M3OAUHUAX N YCAOBHbBIX 3HAKAX

KapThl B M30AMHHUSX — HanboAee IIMPOKO PACIpPOCTPAHEHHBI MEeTOA rpa-
(hbUYECKOTO MOACAMUPOBAHHS H3MEHEHWs] KOAUYECTBEHHBIX TI'€OAOIMYeCKHX Xa-
PAKTEepHCTHK: OTMETOK [IOBEPXHOCTU IIPOAYKTHBHOTO FOPHM30HTa, CTPATUrpadu-
YeCKOT0 HEeCOTAACHsl, TEKTOHHYECKOrO HapyllIeHWsa, MOIMHOCTH MAACTa, TOPHUCTO-
CTH ¥ HACBHIINEHHOCTH IIPOAYKTMBHOIO TODM30HTA M AP. B YCAOBHBIX 3HAaKax
M306pa’kaloT M3MEHYMBOCTDL ITO MAOLAAM HEYHCAOBHIX XapaKTepUCTHK — pac-
IPOCTPaHeHHe 110 MAOIIAAM ITOPOA PA3AWYHOrO THUMA U AP.

CTpYKTypHBIE KapThl CTPOSIT AAST N306pakenust peabeda KapTHpyeMOou Mo-
BepxHocTH. OHM B M30TMICAX (AMHHAX PABHBIX BBICOT OT YPOBHSI MOPS) H30-
6pakaloT (POpMy 3areraHusi KapTHPYeMbIX IOBepXHOCTeH. M3orummcel mnposo-
ASITCA depe3 ONpeAeAeHHbIe BePTHKAAbHBIE MHTEPBAaABI — TAK Ha3kIBaeMasl BEI-
CcOTa CeyeHHUs] HM30TUIC. BbicoTa CcedyeHUsi U30AMHHUM BBIOMPAETCsl, HUCXOAT U3
KPYTH3HEI 3aA€TaHMs [TOPOA, MaciITaba NPOBOAMMBIX [IOCTPOEHMH U TpebyeMOom
AETaAbHOCTH H300pakeHusl. BbICOTa CEYEHHS H3OTMIC AOAKHA OBITH GOABIIE
CAYYAHHOM COCTAaBASIOLIEN M3MEHYMBOCTH KapTHPYeMOTo npu3HakKa. BricoTy ce-
yeHusi (Ah) MOXXHO NPHUOAMIKEHHO OLIEHHTH C [OMOHIBIO HEPAaBeHCTBA (Ky-
uun H.A., 1981):

Ah >t 6.,

rae 6., — BEAMYMHA CAyYalHOH COCTaBAAIOIIEH HU3MEHYMBOCTH; f — AOBEpH-
TeAbHBIM MHTEPBAaA, IpU IPHHATON AOBEPHUTEABHON BepoATHOCTH (P), (mpu P =
=95%, t = 2).

EcAM BeAMYHMHA CAYYalHOW COCTAaBASIIOIEH M3MEHYMBOCTH OOAbIIE 3aKO-
HOMEPHOM COCTABASIIOLEH, T.e. KOTAQ HEBO3MOJXXHO BBIAAMTL 3aKOHOMEPHYIO
COCTaBASIIOLIYIO, IIOCTPOEHHe KapT Hereaecoo6pasHo. [Topo0Has cuTyanus Obl-
BaeT TUIMYHA IPHA MOCTPOEHUH KapT MOPHMCTOCTH, HACHIIEHHOCTH, IPOHHUIae-
MOCTH KOAAEKTOPOB U APYTHX ITPU3HAKOB, KOTOPHE XapaKTePU3YIOTCs He TOAL-
KO GOADBIIION M3MEHYMBOCTBIO, HO ¥ OOABIION MOIPEIIHOCTBIO ONPeAeAeHUsd OTHX
IPU3HAKOB B OTAEABHBEIX CKBa)KMHAX. B CKAaAYaTHIX 00AACTAX, NpHU GOABIIINX
YrA@X NaACHHS IAACTOB, CEYEHHWs HM3OTUIIC NPHUHHMMAIOT PABHBIM 25—50 M, B
IAATOPMEHHBIX YCAOBHSIX, IPH IIOAOTOM 3aA€TaHMH KapTUPYeMBIX IIAACTOB,
ceyeHMe W3OTHIIC MOXKET COCTAaBASTL 5— 10, B pepAkux caydasx 20 .

CTpyKTypHBIE [OCTPOEHHs IPOBOAAT IO A3HHBIM OypeHHS C YYeTOM
pE3yABTaTOB CEMCMOpasBeAKM U CTPyKTypHOro Oypenwusi B reOAOrMYeCKOMN
IpPaKTHKe OOBIUHO HPHUMEHSIOT ABA OCHOBHBIX METOAA MOCTPOCHUsI CTPYKTYP-
HBIX KapT:

1. Cnoco6 TPEeyroAbHHKOB, KOTODBIM WCHOAB3YIOT AASL NNOCTPOEHHsi KapT
FEeOAOTHYECKHUX IIOBEPXHOCTEHM, He OCAOKHEHHBIX TEeKTOHWYEeCKHMMH Hapyuie-
HUAMU.

2. Crnoco6 npodwuaei, KOTOPBIHA MCIIOAB3YIOT AASI TIOCTPOEHHsI KapT TeOAO-
FMYeCKUX IMOBEPXHOCTEH, OCAOKHEHHBEIX TEKTOHHYECKIMH HAPYHICHHUIMHU.

[TocTpoeHHe CTPYKTYPHOM KapThl IPOBOAST CACAYIOLINM 0GPa3oM:

1. U3yuaioT paspesbl CKBa)XKMH ¥ BHIOMPAIOT PENEPHEIH TOPU3OHT, 110 KPOB-
Ae KOTOPOTO HaMeuyaeTCsi MOCTPOeHHe CTPYKTYPHOM KapThbl. BeiOpaHHBIM ropu-
30HT AOAKEH HAXOAWTHCS BOAM3HM KPOBAW IMPOAYKTHBHOTO TOPU30HTA, OBITH
BBIAGP’K@HHBIM 110 BCEH [AOLIGAM M KPOBAS €ro He AOAKHA OBITh Pa3MEBITA.

2. T1poBepsiIOT COOTBETCTBHE IIOAOXKEHHsI CKBaXHH Ha KapTe IOAOKEHHIO
WX Ha MECTHOCTH U 3HAUYEHUs UX AALTHUTYA.
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3. BeIOupatoT, B 3aBUCHMOCTU OT CAOKHOCTH KapTUPYEeMON MMOBEPXHOCTH U
TpeOGyeMoU TOYHOCTH, CeUeHUe H3OTUIIC.

[Tocae 3TOro IPHUCTYIAIOT K IOCTPOSHUIO CTPYKTYPHOM KapThl.

Cnoco6 TpeyroAbHHUKOB. CnoCOO TPEYTOABHHKOB COCTOUT B TOM, UTO
CKBa>XMHBI, PACIIOAOKEHHBIE Ha NAQHE, COEAMHSIOT AWHUSIMH Tak, 4TOOBI o6pa-
30BaAdCh CHUCTEMa TPEYTOABHUKOB. 3aTeM MeXAY BepHIMHaMHU (TOYKaMM CKBa-
>KUH) TPEYTOABHMKOB II0 A@HHBIM OTMETOK TAyOHUH 3aseraHusi KPOBAHU (pexe
IIOAOIIBEI) M36PAaHHOrO IIAACTa IIPOBOASAT HMHTEPIOASIIIHUIO U, COEAMHSIST OAHO-
HMeHHBIe OTMETKH, CTPOST CTPYKTYPHYIO KapTy B COOTBETCTBHU C BHIODAHHBIM
cedeHHeM H3oruIic. [Ipy MOCTPOEHUM CHCTEMBI TPEYIOABHUKOB CAEAYEeT DYKO-
BOACTBOBATLCA UMEIOIIUMUCA AQHHBEIMM O PETMOHAABHOM IIPOCTHUPAHHUH IIOPOA,
IIPOBOAA AAUHHEIE CTOPOHBl TPEYTOABHUKOB IIPUMEPHO MapaAAeABHO IIPOCTUpa-
HUIO U U30erasi HHTEPIIOAAIIUH MEeXXAY CKBa’KMHaMH, PACIOAOKEHHEIMH IO pas-
HEIE CTOPOHBI NPEATIOAATAaEMOMN OCH CKAAAKH. AAG 3TOr0 aHAAU3UDPYIOT UMeEIOo-
Iyecs M0 CKBa)XHHAM OTMETKH IIAACTa, KOTOPhle OYAyT UMEeTh IPUMEPHO CHUM-
MeTpHUYHBIe 3HQUEHUsI 110 OAHY B APYTYIO CTOPOHBI OT HAIIPAaBAE€HHUS OCHU CKAAA-
Ku (puc. 13.46).

EcAn npu mocTpoeHUU TPEYTOABHHKA IO COCEAHUM CKBa)kWHaM B €0 Bep-
muHe oOpa3yeTcs OYeHb TYIHOM YroA (KakK IIPU COepAMHEeHUU CKB. 9, 4, 8), To ero
AAVHHYIO CTOPOHY AydYlle He IIPOBOAUTH, TaK KaK HHTEPIIOASIIUA IIPUBEAECHHBIX
TAYOUH ME>XXAY TOUYKaMHM, HaXOASILIMMUCS Ha ero KoHIax (ckB. 9, 8), nmpakruye-
CKU IOBTOPAIOT, HO MeHee TOYHO HHTEPIIOASIUIO 10 KOPOTKHM CTOPOHAM AQH-
HOTO TPEYrOABHHUKA (MeXXAY CKB. 9 U 4 U MeXpy CKB. 4 U 8).

MeTtop npoduarei. Merop npodUAel NPUMEHSETCHE AAA IIOCTPOEHUS
CTPYKTYPHBIX KapT IIpU HAAUYHUU CTPYKTYP, XapaKTepU3VIOIUXCS CAOKHBIM
TeKTOHUYECKHUM CTpOeHHeM U Pa30UTBEIX Pa3pbIBHBIMH HapymleHUsAMH. VHoraa
ero IMpUMEHSIOT COBMECTHO CO CIIOCOOOM TPeyroAbHUKOB.

14
—626

Puc. 13.46. ITocTpoesine CTPYKTYPHOH KapThl 10 CIIOCO0Y TPEeYroABHHUKOB (1o ML.A. JKpaHoBY).
B uncauTere Apobu — HOMep CKBaKHHBI, B 3HAMEHaTeAe — abCOAIOTHAsE OTMETKA CKBAKHUHBI B MET-
pax
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Puc. 13.47. OcHOBa AASA [IOCTPOEHMSI CTPYKTYPHOM KapThl IO crioco0y npoguaeir:

1 — moaoxenue npoduael Ha TMAaHE MECTHOCTH; 2 — CA€A epecedeHHs MMOBEPXHOCTH HApPYIICHHS
[AOCKOCTBLIO TPOGHAS; 3 — KPOBASL (MOAOIIBA) OMOPHOTO FOPU30HTA; TIOAOKEHHE Ha AHHHH NPOMHAT
ToYyeK: 4 — mepecedeHns KPOBAM IAACTa C AMHUAMM Ce4eHus; 5 — IepeceieHHe KPOBAM IAACTa IO-
BEPXHOCTLIO HAPYIIEHHUs (B IAOCKOCTH HPOdUAs); 6 — nepern6a KPOBAK ONOPHOTrO TOPH3OHTA

Ha pwuc. 13.47 u puc. 13.48 nmoka3aHa ITOCAEAOBATEABHOCTH IIOCTPOCHUS
CTPYKTYPHOM KapTHl IO CIOCO0y MPOdUAEH.

INpexae BCEero mo CKBa’KUHAM COCTABASIETCSL PsiA MOMEPeYHHIX, 4 MHOTAQ
IIPOAOABHBIX T€OAOTHUECKHMX mpoduren (mpoduan I—1I, II—II, II-MI, IV—IV).
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Puc. 13.48. ITocTpoeHne CTPYKTYPHOH KapThl 1o croco6y npoduaeii:
1 — U30THIICH KPOBAH OINODHOTO IAAcCTa, M; 2 — TOPH3OHTaAbHbIE IIPOEKIHH CAEAOB IepecedeHHs

KPOBAM OIIOPHOTO TOPDHU30HTa I[IOBEPXHOCTSIMH HapylleHuH; 3 — OCH TeKTOHHYECKHX CTPYKTYp; 4 —
HallpaBAeHUe Npoduren

Ha npoduasax BEIAEASIOT KDOBAIO (MAU IIOAOLIBY) OIIOPHOI'O T'OPM30HTAE, IO KO-

TOPOMY HaMedaeTCsl IOCTPOUTE CTPYKTYPHYIO KapTy. Ha maaHe moKa3sbIBaeTcs
[IOAOKEHUEe AMHUM MMOCTPOEHHBIX NPOthUALi.
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B 3aBHCHMOCTH OT CAOXKHOCTH T@KTOHHYECKOTO CTPOEHHS IIAOLIAAM U JKe-
A@eMOIl CTelleHH AETAABHOCTU TOCTROeRHii BLIGMpAaeTCs CedyeHHe H3OTHUIIC (B
IIPUBEAEHHOM IIpuMepe 25 M).

3areM KpOBAS (IIOAOIIBA) OIOPHOTO TOPH30HTAa Ha KaXXAOM Ipoduae pac-
CEeKaeTCs1 TOPU3OHTAABHBIMH IIAOCKOCTSIMM COTAGCHO BBIODAHHOMY CEYEeHHIO H
MaciTaby yeprexa. CaeAbl NlepecedeHHUsi TAOCKOCTU NPO(UAS TOPU3OHTAABHBI-
MM IIAOCKOCTSIMH Ha 4epTeXKe OYAYT NPOXOAUTH NMAPAAAEABHO AMHHHU NPOMUAL.
Touky nepecedyeHUss KPOBAM NIAACTa AMHUSAMH BBICOTHOM CETKHM NPOEKTUDYIOTCS
Ha AMHHIO TPOUAS, TA€ YKA3BIBAIOTCS COOTBETCTBYIOIIME UM OTMETKH IAACTA.

Kpome Toro, Ha AMHHIO TPOPUASA TaK)Ke NPOEKTUPYIOT TOUYKU IIepecedyeHus
KPOBAY TOPHM30HTA IIOBEPXHOCTBIO HAPYIIEHUs U TOYKU ee Ieperntos. OKoOAO
MIPOEKITUHM 3TUX TOYEK MOAIMCHIBAIOTCS aOCOAIOTHBIE 3HaUeHUsl TAyOUMH UX 3ane-
TaHUsI,

IMTocTpoeHUe CTPYKTYpHOM KapThl (cM. pHC. 13.48) crepyeT HauvHATH C
IIPOBEAEHUSI TOPU30HTAABHBIX IPOEKIUKM CAEAOB IlepeCeYeHusi KDOBAU OIIOPHOTO
TOPU30HTa IIOBEPXHOCTSIMH HApylIeHUMW (AMHUM HapymeHus). Ha deprexe 3TO
AOCTHUTAETCs COEAWHEHHEM ITAABHOU AMHUNEHN TOYeK (KPeCTHKOB), OrpaHUYHUBAIO-
IUX COOTBeTCTByIolLHe O6A0KHU. [locae 3TOro, COEAUHsAA MPOEKIUM TOYEK Iepe-
ru6a KPOBAM TFOPU30HTQ, IIPOBOAAT OCU TEKTOHHYECKHX CTPYKTyp. AdrbHelHllee
IIOCTPOEHHE CTPYKTYPHBIX KapT MO0 KaXAOMY OAOKY BEAETCS Pa3jAeAbHO ITyTeM
COEAVWHEHUS NAABHBIMU AMHHUAMU (M30TUIICAMHM) OAHOMMEHHBIX OTMETOK IIAACTa
Ha IpodUASX.

AAsT OOABIIIEN TOYHOCTH IIOCTPOEHUH PEKOMEHAYeTCsI COYeTaTb NpOodUABL-
HBIH CIIOCOO C MHTEPIIOAATUEH MEXAY NPOUASIMU 3HaUYeHUN TAYOUH TOYeK Ha-
PYLIEHUN U TOYEK Ileperrnba KpOBAM FOPU3OHTA.

MeToa CXOXAeHUsI. MeTop CXOXASHUS UCIOAB3YETCSI B TeX CAyYasx,
KOTAQ BO3HHMKAaeT HeEOOXOAUMOCTh IMOCTPOEHUS CTPYKTYPHOM KapTHI IO ONOPHOM
MOBEPXHOCTH, BCKPBITOM AMIIBL €ANHUYHBIMU CKBAKMHAMU. OO0A3aTEABHBIM YyC-
AOBHMEM €r0 TPUMEeHEHUsI SBASIeTCS HaAW4yue Ha TOHM JKe IIAOILIaAU Kakoro-amubo
MapKUPYIOIIET0 TOPU30HTa, 3aAeraiolllero BHIIIE II0 pa3pe3y U NPOHAEHHOTO
3HAYUTEABHBIM YHCAOM CKBa’KUH, [TO3BOASIOIIUX YBEPEHHO COCTAaBUTh II0 HEMY
CTPYKTYPHYIO KapTy. CyIIHOCTb AQHHOTO MeTOAA 3aKAIOYaeTCsA B U3YYeHUH 3a-
KOHOMEPHOCTH U3MEHEHUs1 PaCCTOSTHUSI MEXAY ABYMsI IOBEDXHOCTAMU.

CyIIHOCTE METOAA CBOAUTCSI K CAepylomieMy. Ilpexae Bcero COCTaBASIETCS
CTPYKTYpHAsl KapTa [0 BepXHeMy MapKUPYIOIeMy TOPU30HTY (puc. 13.49) u y
CKB&)KMH, BCKPBIBIIUX HUKHUU NIPOAYKTHUBHEIN IIAGCT, HAAIIHMCBIBAIOTCS 3Haye-
HUsI Pa3HOCTU TAYOWH 3aAeraHusi NPOAYKTHUBHOTO IAACTa M MApKHUPYIOIIETO To-
PHU30HTA.

[TpOBOAUTCS MHTEPIIOASAIIUSI MEKAY 3HAUEHUSIMU 3TUX PACCTOSTHUM, HAAIU-
CAHHBIX ¥ CKB&>XWH, BCKDPBIBIIUX IIPOAYKTHUBHBIN IAACT. VIHTEpHNOAAIMIO PEeKo-
MEHAYeTCsI BeCTU IO UHTEPBAAaM, PaBHBIM CeUeHHUIO M30THIIC CTPYKTYPHOM Kap-
THl KPOBAW MapKUPYyMOmero ropu3oHTa. COepANHUB AWHHMSMU TOYKH, HMeIOIHe
paBHBIE 3HAYEHUsI PACCTOSIHUM, IIOAyYaeM H30XOPBl (AMHMU DAaBHBEIX DPAacCToOd-
Huit). TakuM 0Opa3oM OyAeT NMOCTpPOeHa KapTa CXOXAEHUH, T.e. Kapra Iepece-
YeHWsI U30THUIIC KPOBAY MapKUPYIOUIero ropu3oHTa usoxopamu (puc. 13.49). Bo
BCEX TOYKAX ITepecedyeHus 3TUX AMHHU NPEeACTaBAAETCA BO3MOJKHBIM DACCUUTATh
3Ha4YEeHUsI TAYyOHUH 3aneraHtsi KPOBAM IIPOAYKTHBHOTO IAACTA.

[ToMUMO CTPYKTYPHBIX KapT METOAOM H30AMHHHI CTPOAT KAPTHl U3MEHEHHs
MHOTHX APYTMX IIPH3HAKOB, UMEIOIIUX YHCAOBHIE 3HAYEHMs] — MOIIHOCTHU ITAQ-
cra (3¢pdekTuBHON WU HACHIILIEHHOW), NOPHUCTOCTH, HACHIIEHHOCTH. B CAyuae,
€CAM TIpH3HAK XapaKTepU3yeTCs KauyeCTBEHHO (AMTOAOTMYECKHM COCTaB, CTe-
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Puc. 13.49. [TocTrpoeHne CTPYKTYPHOM KapThl M0 METOAY CXOXACHHS:

@ — CTPYKTYPHas KapTa KPOBAHM MapKHUPYIOIIEro rOPU30HTa ¢ HAHECEHHLIMHM HA Hee H30XOpaMH; 6 —
CTPOEHHE KPOBAH ONODHOTO TOPH30OHTa M IMPOAYKTUBHOIO MAAacTa Ha npoduae I-I; ¢ — mpumep om-
peAereHHs] aDCOAIOTHOM TAYGHHBI 3aA€TaHHSA KPOBAHM IPOAYKTHBHOIO MAACTE, IOCTPOeHHas _MeropoM
CXOXAeHHMsI. | — M30TUIICEI KPOBAM ONOPHOTO FOPH30HTd, M; 2 — AWHMHM PAaBHEIX PACCTOSTHHH (M30X0-
PBI}, M; IIOAOKeHHe Ha npodure I-1 KpoBAM: 3 — ONOPHOrO rOpHU30HTE, 4 — MPOAYKTUBHOTO MAACTA;
5 — TOYKM CXOXKAEHHS; 6 — U30TUIICEL KDOBAM IPOAYKTHBHOTO IIAACTa, M

II€Hh TAMHUCTOCTH ¥ ApP.), TO BMECTO KapT B MU30AHHHUSX CTPOSIT KAPTHl B YCAOB-
HEIX 3HaKax.

TlocTpoeHune KapT B YyCAOBHHBIX 3HaKaX. KapTbl B YCAOBHEIX 3Ha-
KaX WHWPOKO HMCHOAL3YeTCA IIPHU MaAeoreorpauyecKUX HOCTPOEHUSIX (AAS 060-
3HAQYEHHUs1 30H PACIPOCTPAHEHHs OCAAKOB OTAQTABIIMXCS B PA3AHYHBLIX IIAAE0-
reorpa(puyecKux o6CTaHOBKAX) ¥ MPH IIPOBEACHUH IE€OAOTO-IIPOMBICAOBOTO aHa-
AM3a (AASI XapPAKTEePUCTHKM DacOPOCTPAHEHHsI KOAAEKTODPOB PA3AMYHOIO THIIA,
H3MEHEeHHE THAPOTPOBOAHOCTH U Ap.). OCHOBHEIM 3AEMEHTOM KapTHl (CXEeMbI)
TaKOT'O THIa SABASIETCA IIOA€ TOH MAM MHOM (POPMEI, B IIpeAeAaX KOTOPOTrO Kap-
THUPYEMEBIN TPU3HAK, OCTAeTCs CTAaTUCTHUYECKM HEHM3MEHHBIM. |'DaHHUIBl MeXAy
IIOASIMH C PA3AMYHBIMHA CBOMCTBAMH IMPOBOAATCS MO HUMEIOTUMCA (PAKTHICCKUM
AQHHBIM C Y4€TOM reHe3HCa M OOLIUX 3aKOHOMEePHOCTeH H3MEHEHHs KapTHUpye-
MOro npusHaka (puc. 13.50).
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Puc. 13.50. ITareoreoMopdorornyeckas Kapra (mo HK. doprynartogBoii):

1 — pudosoe naarto; 2 — pudOBLIE BOAHOAOM; 3 — PHMOBLI! CKAOH; 4 — KOHYC BHIHOCA € PHGOBOToO
MacCHBa (Ie€PeOTAOXKEHHas PAGOBast OCIIb); 5 — rPAHMIIEI TAACOT€OMOP(HOAOTHIECKHX 30H U THIOB
paspe3os; 6 — mpoguan OI'T;, 7 — H3OTHUICH OTPAXKAKI[ETO TOPU3OHTA Ts (HM)KHHE AHTHAPHUTHI
J:km+1t, mo C.X. CmupnoBoit u A.I'. UepkammHo#, 1985); 8§ — 30Ha peakoro OCACKHEHMs ceficMuye-
CKOI1 3aIMCH MO OTpaKamwuM ropusoHraM T4 u Ts; 9 — rpaHuna pacnpoCTpaHeHust puda 1no AaH-
HEIM CeCMOpa3BeAKH ¥ OypeHus; [0 — CKBaXXKHHA TAyGOKOro GypeHus (B uMCAUTEAE — HOMED CKBa-
JKHHB, B 3HaMeHaTeAe — aDCOAIOTHAsA OTMEeTKa ropusoHTa Ts); Il — peKOMEHAyeMas CKBaKMHa (3a-
MaAHBIN Y36ekucraH, TA. AnaH)

DTH aATOPUTMBI NIOCTPOEHHS KapT B HACTOsIllee PEeaAM30BaHBI B MHOTO-
YHCAEHHBIX IPOrPAMMHEIX CPEACTBAX OT IMPOCTHIX HHTEPIOASIHOHHBIX IIPO-
rPaMM, AO IPOTPaMM C PAH)KMPOBAHHEM IPUOPUTETOB HCXOAHOM MH(OPMAlMH
(ckBa)KMHE, CEHICMHUKA H T.A.).
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13.11. TEOAOTO-TEODOU3NYHECKME MCCAEAOBAHMA
B INMPOUECCE TNMPOBOAKWU CKBAXWUH .

OTBOP U NCCAEAOBAHUE KEPHA U WAAMA

AAS TIOAYyYeHUsT TIPAMOM TeOAOTHUYeCKOM HH(pOpMAaIUP O AHUTOAOTHYECKOM
cocTaBe, (PUABTPAIMOHHO-eMKOCTHEIX CBOMCTBAX U XapakKTepe HAaCHIeHUs
BCKPBIBAEMOI'O pa3pe3a B CKBA)XXMHAX OTOMparT oOpasnsl mopop. Haubonee
[IOAHYHO XapaKTepPUCTHUKY pa3pe3a AaeT OTOMpaeMbIM B Ipollecce OYpeHUsl KepH.
Ot60p 00pasuoB KepHa MPOBOAUTCS CIEIIMAABHEIMM KOAOHKOBBIMH AOAOTAMH.
O061BeMbl 1 UHTEPBAABI OTOOPa KEPHA OIPEAEASIFOTCS TeOAOTO-TeXHUYECKHUM Ha-
PsiAOM. B ONOpHBIX CKBa’KMHaX MPOU3BOAUTCS COAOHUIHOM OTGOD KepHa, B mapa-
MeTPpUYECKHUX OH NPOeKTHpyeTcss B oO0beMe A0 20 % oT rAyOMHBI CKBa>KHUHHI,
B IIOMCKOBHIX — OOBIYHO 10— 12 %. BeIHOC KepHa B cpepHeM cocraBasier 40—
50 % oT uHTepBana OypeHHUs: C OTOOPOM KepHa, IPHYEM B DEHIXAHIX [MOPOAAX OH
CHUXXaeTcs A0 5— 10 %.

Ha cTapuM NOATOTOBKM MeCTOPOXKAEHUH K pa3paboTKe AASL AETAABHOTO
M3y4YeHHs] CBOMCTB KOAAEKTOPOB U NOAy4YeHHs HH@OpMAaIuy, HeOOXOAUMOM AAS
[IOACYETa 3allacoB U COCTABAEHHMSI MPOeKTa pa3paboTKu OypsiTCs CIelMaAbHEIE
0a30BBEIe CKBA’XUHBI CO CIIAOHIHBIM OTOOPOM KepHa U3 NPOAYKTHBHBIX IIAACTOB.
Ha KaXpOM MeCTOpPOXXKAEHMHM PEKOMEHAyeTcsl OYpeHHe OAHOM MAU HEeCKOABKHX
CKBA’KUH (B 3aBUCHUMOCTH OT MacHITaba MeCTOPOKAEHHUS, CTEIIeHU HEOAHOPOA-
HOCTH IPHPOAHOTO pe3epByapa) C NpUMEHEHHeM Oe3BOAHOTO HAM He(HALT-
PYIOILIETO PAcTBOpa AASl TIPOBEACHUS MPSIMBIX OIPEACACHUHM BeAUUYMH KO3hdu-
[IMeHTa HederazoHacHIIEHHOCTH TOPOA-KOAAEKTOPOB.

ITpu pasBeake ra30BOM (Ta30KOHAEHCATHOM) 3aAeKU AASL OIpeAeAeHHsT Ha-
AMYMS OCTATOYHOH HedTH H OIleHKe ee BeAWYHHEl PEeKOMEHAYeTCsl PSAOM CO
CKBA>XUHOM Ha 6e3BOAHOM (He(pUABTPYIOIIEMCSI) pacTBOpe OYPUTH CKBa)KHUHY Ha
pacTBOpe C BOAHOM OCHOBOM CO CIIAOLIHBIM OTOOPOM KepHa GOABIIOro AMaMeTpa
(He Menee 60 MM). .

I'lpu HepOCTATOYHOM OCBEIIEHHOCTH pa3pe3a KEPHOM OTOMPAIOT U U3Y4YaloT
maaM. [Ilham — MeAKHe KyCOYKH IIOPOA, OOpasyroluXcsi Npu OypeHHH, KOTO-
pHIe BBIHOCSTCSI Ha MMOBEPXHOCTH IIPOMBIBOYHOM JXUAKOCTEIO. [IIaaM oTbupaioT ¢
TIOMOIMIBIO CIIeLMaArbHOTO Habopa CHUT 4Yepe3 paBHEBIE MHTEPBAALI pa3pe3a: B OA-
HOPOAHBIX TOAIlIaX yepe3 5— 10 M, B ©3MeHUUBOM pa3pese uepe3 1 —2 M. [Tocae
OypeHHusa CKBa’KMHBI ANl M3Y4YeHMSI HHTEPBAAOB pa3pesa, HEAOCTAaTOUYHO U3yuYeH-
HBIX Kak II0 AGHHBIM OYpeHHs], TaK U II0 AQHHHIM Teo(U3UYECKHX HUCCAEAOBa-
HHUH, [OPOU3BOAAT OTGOpP OOPasLOB CO CTEHOK IPOGYPEHHOM CKBAaXXMHBL AAS
3TOTO MPHUMEHSIOT CIEeNUaAbHBEIE YCTPOMCTBA — OGOKOBBIE IPYHTOHOCH. O6pa3s-
LI IIOPOA BBEIOYDEHHEIE CBEPAAIIUM TPYHTOHOCOM COXPAHSIOT eCTeCTBeHHEIe
du3uyecKrUe CBOMCTBA, [IO3TOMY MO HUM MOJKHO OIPEAEAMTH KaK AHTOAOTHYE-
CKHI COCTaB, TaK U KOAAEKTODCKUE CBOMCTBA.

HabaAropeHHe 1 KOHTPOAB 3a TEXHOAOTHEH OTOOpa U BEIHOCOM KepHa, HIAa-
Ma B OOKOBBIX IPYHTOB OCYIECTBASIETCSI TEOAOTHYECKON CAY>KOO0H OpraHu3aLuy,
BeAylell OypoBble pabOTHL. PaGOTHUKM TeOAOTMYECKOH CAYXOHI (reoAoT, Tex-
HHK-T€OAOT MAU KOAAEKTOP) AOAKHEI 00s13aTeABHO IIPUCYTCTBOBATH Ha CKBAXKH-
He IIPH Ka’XAOM IIOAbeMe KOAOHKOBOTO AOAOTa U U3BAEUEHUs KepHa, Ipu orbo-
pe OOKOBBIX I'DYHTOB.

ITpuBsizKka KepHa K pa3pe3y CKBa’KUHBI IPOU3BOAUTCS C MTOMOILLIO TIe-
PHOAMYECKUX IIPOMEPOB OypOBOrO HHCTPYMEHTa, pe3yAbTaThl KOTOPBIX 3aHO-

155



CATCSI B TEOAOTHYECKHH >XypHaA U OQOPMASIOTCA COOTBETCTBYIOLIMM aKTOM.
TMpuBsI3KYy K paspe3y, B CAydae OypeHUsI CO CIAOLIHBIM OTGOPOM, MPOBOAST IIy-
TeM COIIOCTAaBACHHsI AWArpaMMbI KaKOTO-AHOO IIPOMBICAOBO-TeOHU3UYECKOTO
METOAA C pe3yAbTaTaMHU «KapoTaXka II0 KepHy» (HampHuMep, AuarpaMM aKyCTH-
YEeCKOTO MEeTOAA C Pe3yAbTaTaMU HM3MepeHHs Ha o0pasilaX KepHa CKOpPOCTH pac-
MPOCTPaHEeHUsl YIPYTUX BOAH).

lepMeTru3anusi KepHa. KepH, OTOOpaHHBIN AASl NIPAMOU OIEHKHM OCTa-
TOYHOM BOAO- M He(pTEeHACHIIIEHHOCTH, AOAKEH OBITh TIIATEABHO M HEMEAAEHHO
[IOCAE M3BACUEHHS TepMeTU3NupoBaH. ['epMeTH3anusa o0ecrneYnBaeT COXPAHHOCTh
B KepHaxX COAEP’KaHus BOABI U HedTu. Obpasiel, oToOpaHHble MpU OypeHHH Ha
Ge3BOAHOM pacTBOpeE, MOrpy’KaloT IIOA YPOoBeHBL OypoBoro pactsopa. [Ipu sroM
OHM CHaOKaIOTCSI METAAAMYECKUMM 3TUKETKAMM, KOTOpHIe HTPHUKPENAsIOTCA C
MOMOIIBbI0 METAANYECKON IIPOBOAOKH.

OG6pa3snel, OTOOpaHHBIe C IPUMEHeHHeM pPACTBOPOB HAa BOAHOH OCHOBE,
repMeTU3UPYIOTCSI B CAEAYIOUIEH MOCAEAOBATEABHOCTH: IOAMITHAEHOBHIH Me-
IIOK, MapAsi, IPOTIUTAHHAs PACIIAABA€HHBIM NapauHOM, HapaduH.

Bce omepaliuu mpu repMeTU3aliyd KepHa HeOOXOAMMO BBIITOAHSTH OBICTPO;
AL KOHTPOASL BEAYT XPOHOMETpak, OTMeuas BpeMs Hadara M KOHIIA KaXkAOH
Ollepaluu.

PerucTpalnusi ¥ HyMepalusd KepHAa AOAKHEL IIPDOBOAUTHECS B CTPO-
TOM COOTBETCTBHHM C TIOPSAKOM M3BAEUEHUS €TO U3 KOAOHKOBOM TPYOHI.

KepH NAOTHO YKAGABIBAIOT B SIIUKH IO MOPSAKY HOMEpPOB, COOAIOAs ero
OpMEeHTAIMIO U OTMedasi CIEeIMAaALHLIMYU IIePeTOPOAKAMU HAavaAO U KOHel] AOAD-
AEHUS.

Pa3pylileHHbIM KePHOBHIM MaTepHaA COOMPAIOT B TIOAOTHSIHBIE (HAW IIOAH-
3TUACHOBBIE) MEIIOYKH, KOTOPhIE 3aBA3BIBAIOTCS M YKAAABIBAIOTCS B IIOCACAOBA-
TEeABHOCTH HU3BAEUYEHUSI BMECTe C Hepa3pyLIeHHBIM KepHOM.

VYRAGAKA KEepHa B SIIUKA AOAKHA OBITb BeCbMa IAOTHOM. Paz6ureiv
HerepMeTU3MPOBAHHLIM KepH INPU YKA3AKe COBMEI@eTcst MO IIAOCKOCTH pac-
KOAA. YRAGAKY IIPOU3BOAST B HAIpABAGHUM CAeBa HAIpPaBO, Ha ANIUKAX
06SI3aTEABHO AOAKHBEI OBITh HAHECEHBI CTPEAKH W HAIlMCAaHBl MHTEPBAABI AOAD-
AeHMsA. 3alpellaeTcss YKAaAKa KepHa B ABa M 0onee PsIAOB B OAHY CEKIIHIO
AIIVKA.

AUTOAOTHMUECKOE OIIMCaHHe KEPHOBOIO MaTepuasd, IIOAHMMAeMOro u3
CKBa)XKMH, SIBASIETCS OAHOM M3 OCHOBHBIX COCT@BASIONIUX TE€OAOTMUECKOM HH-
¢opmanmu 06 HccaepyeMOM paspese. PasanvaioT CpoYHOE, MAakpo- M MHKpPO-
CKOIMYeCKOe ONMCaHUS.

CpouHOe MAKPOCKONHMYECKOE& OINMCaHHe KepHAa BLIIOAHAETCS
Ha GypOBOM HEIOCPEACTBEHHO [IOCAE U3BAEUEHHUs] KepHA U3 KOAOHKOBOMU TPYOHI
MIPEACTABUTEAEM T'eOAOTHMYECKOHM CAYXKOBI, C ILIEABI0 OTHECEHHsl KepHa K TOMY
AW MHOMY AMTOTHUITY, (PUKCAI[UN HAAWYMS UAU OTCYTCTBUS KaBepH (M TpPeIIuH),
YCTaHOBAEHHMsl CTEIIeHH MaKPOHEOAHOPOAHOCTH, BU3YAABHOM OLIEHKH XapaKTepa
HACBIMIEHHOCTH M T.I. Pe3yAbpTaTbl CPOYHOIO MAKPOOIMCAHMS 3alUCHIBAIOT B
TeOAOTHYECKUM KYPHaA MAM B CIIEIIMAABHBEIM OAQHK yyeTa KepHa.

MakpoonucaHue KepPHAa BLHIIOAHSAETCSI B KEPHOXPAHHUAMIIE UAYM AaGo-
paropu#. [Ipu 3TOM YTOUHSETCA M AOIOAHSETCSI CPOYHOe MaKpPOOIHCAaHHe.
OnucaHue AOAKHO IMPOBOAUTBHCS B CAEAYIOIIEM IIOPSIAKE: HAa3BaHUE IIOPOABIL
IIBET, CTPYKTYPa, COCTaB U XapaKTep IeMeHTAallMH, KPenocTh IleMeHTaluH, Ha-
AMYMe BHAMMBIX NYCTOT (MX pa3Mepsbl, OdepTaHHe W PaclpepeAeHHe B MOPOAE),
TeKCTypa IOPOABI, OCOGEHHOCTH MHUHEPAAOTMYECKOro COCTaBad, COAEp)KaHHe
KaAbLIMTa M AOAOMMTA, HAAMYME BKAIOUEHUM U KOHKDEIUM, HaAWYMe U YCAOBUA
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3aAeraHusi OCTATKOB OPTaHM3MOB, MOIIHOCTB OTACABHLIX IPOCAOEB M XapaKTep
YyepeAOBaHUsSI UX, HaAWdMe OPTaHMYeCKMX U OMTYMHHO3HBIX BeLeCTB, HarUdHe,
OPUEHTUPOBKA, PACKPHITOCTb K BBIIIOAHEHHE TPeIlUH.

Makpoonucanue repMeTH3UpPOBaHHBIX 0OPa3slioB BBITIOAHAETCS B Aabopa-
TOPUM (PUIMKY TAACTA TOCAE OINPEeAACHHS COAEPXKAHHUsI OCTaTOYHOM BOAO- U
He(TeHACHIIEHHOCTH [IPSIMBIM CIIOCODOM.

IIpu BHITOAHEHWH MaKpPOONHCAHUS KEPHA MOAB3YIOTCS AYIOH, COASHOM KH-
CAOTOM M KAKUM-AMGO PaCTBOPUTEAEM (OEH3UHOM).

AeTarbHOe MHUKPOONHCaHHEe KepHAa IPOBOAUTCS IIyTEM HCCAEAO-
BAHMSI TPO3PAUYHBIX IIAUGDOB C IOMOLIBIO ITOASPH3ALMOHHHEIX MHKPOCKOIIOB.
Tpy MUKPOOIMCAHUM [0 PEe3yAbTaTaM MaKPOOIMCAHMsA BLIOMpAIOT Hauboaee
XapaKTepHble 00pa3nbl KepHa, OTpaXkarolllie OCHOBHBIE 3aKOHOMEPHOCTH HU3Me-
HEeHUsI AUTOAOTHH IIOPOA II0 paspesy.

[Tpo6nl IA@Ma HMPOMBIBAIOTCS, MPOCYLIMBAIOTCH, YKAAABIBAIOTCSI B IPO-
OUpPKK WAV OyMa’kKHble IaKeThl U 3TUKeTHPYROTCsa. OO0pasibl liAaMa MOAAEIKAT
XpaHEeHH!IO HapaBHe ¢ KePHOBBIM MAaTePHAAOM.

[lpu orGope o6pasioB IIAAMa CAEAYeT OTMETHUTh TAyOMHY, COOTBETCT-
BYIOIIYIO IIOAOXKEHUIO 3a00s1 CKBaXMHBIL. OOpasnbl IIAdMa OMMUCBIBAIOTCA B
TOM ’Xe TMOpsiAKe, 4TO B KepH. OmucaHue IIAaMa 3aHOCHUTCSI B T€OAOTHYECKHHU
SKyPHaA.

O6GpaboTka kepHa. Perucrpanus OpUHATOTO HA XpaHeHWE KEpHAa IIPo-
M3BOAMTCS B )XYpHanre. 'eoror ocMaTpUBaeT KepH, YTOYHsIs CPOYHOEe MaKpOOIu-
CcaHMe, BLIIIOAHEHHOe Ha OypoBOM, U OoTOMpaeT ero Ha pa3sAMYHBIE BUABLI aHa-
AM30B.

Ipu or6ope KepHa HAa aHAaAM3Bl (HeTpOo(MU3UUECKHUM, MUHEPAAOTHUYECKHUH,
AIOMMHECHEHTHBIN, KOAMEKTOPCKUX CBOHCTB U ApP.) oOpasnbl CHAaOXXarwTCsl 3THU-
KeTKOM U B JKYpHaAe DEerucTpaliid KepHa NPOH3BOAUTCS COOTBETCTBYIOIIAs
3aIUCH.

Ba>KHBIM YCAOBHEM AASI TIOAYYEHUS] COITOCTABUMBIX 3HAYEHHH HCCACAYEMEIX
IIapaMeTpPOB SIBASIETCST MPOBEACHHE Da3AMYHBIX QHAAM30B Ha OAHOM M TOM XKe
KyCKe KepHa. B CBsi3M C 3THM II0 KepHY, IOAHATOMY M3 KaKOTO-AM0O MHTepBara
[IPOAYKTMBHOIO IIAQCTa, OIPEAEASIIOT KOAAEKTOPCKHME CBOMCTBA M BBIITOAHSIIOT
KOMIIAEKC AUTOAOTMYECKUX UCCAEAOBAHHU.

[To KepHY CKBa)kHWH, IPOOYPEHHBIX Ha 0e3BOAHOM MAM MHBEPTHOM PAacTBO-
pe CO CHAOIIHHEIM OTOOPOM, AaGOPATOPHBIE OINPEACAEHHS BEHIIOAHSIOT B MaKCH-
MaABHOM OO0BeMe.

VisyueHun (UABTPAIIMOHHO-EMKOCTHBIX CBOMCTB IIOPOA, XapakTepusylo-
HIUXCSI CAOKHBIM CTPOEHHEM ITyCTOTHOTO IIPOCTPAHCTBA (KABEPHOBHIX, TPeIu-
HOBAaTHIX), HEOGXOAMMO MPOBOAUTEL Ha KPYIHBIX 00pa3nax KepHa (C COXpaHeHH-
eM AuaMeTpa).

[To xepHy HedTIHHIX 3arexell B Aa0OpPATOPHUH O0SA3aTEABHO OHMPEAEASIOT
K03(hPUNMEHT BHTECHEHUS HEDTU.

XpaneHue KepHa, IAaMa U OOKOBBEIX TPYHTOB. Bo BceX 3KcIe-
AULMSIX TAYOOKOro OYpeHHst AOAKHBI ObITh OPraHM30BAHBEI BPEeMEHHbIe KepHO-
XpaHUAUIA. B IeHTpaAbHOe KepDHOXPAaHUAUIE OOBeAMHEHHsI HAIPaBASIOTCS
OTAEGALHLIE HEOOGXOAMMBIE AASL MCCAEAOBAHUSI OOpaslbl, a TakXe BeCb KepH
OIOPHBIX, [IAaPaMETPUYECKUX U OTACABHBIX IIOMCKOBBIX CKBa>XHUH. OCTAALHOM
KepH OCTaeTcCsi BO BPEMEHHOM KePHOXPAaHUAMIIE A0 AMKBHAALMH padoT, MOCAe
Yero mepepaeTcsi B LEeHTPaAbHOe KepHOXpaHHAHIe. XpaHeHHe KepHa Ha Oypo-
BOY He paspelaeTcs.

KepHOBBINT MaTepHan MapKUPYeTCs 3MaAeBOM KpPAacKOM (MAM B KpaWHeM
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CAyYae IIyTeM HaKAEHKH 3THKeTOK). HU>KHUM KOHell KepHa OTMeYaeTcsl CTpeA-
KoM, nudpa Hap KOTOPOHM O3HAYaeT KOAMYECTBO KyCKOB KepHa B AQHHOM HH-
TEPBaAe.

Ha Kpoilike ¥ TOPLIOBOM CTOPOHE SI[MKa KpacHOH KpacKOM YKasbIBaeTcCs
Ha3BaHUE CTPYKTYPHI, YY4acTKa WAHM IAOIIAAM, TOA H Mecsll MpOBeAeHUs palor,
HOMep CKBa>XWHBI, UHTEpBaA OoT6Opa KepHa.

Amukym HyMepyloTcsl Mo NopsAKy. Homep simmuka ykasblBaeTcsl 4epHOU
KpackoH. Pa3melnieHre KepHa Ha CTEAAAKaX MPOM3BOAMTCS B IOPSIAKE BO3pac-
TaHUs HOMEPOB CKBAa’XHUH U SIIUKOB.

[ToMenieHre KepHOXpaHUAMINA 3alHUpaeTCss U OXpaHseTcs, KAIOY OT HEero
XPaHUTCSl Y OTBETCTBEHHOTO AMIIA.

Cpoku XpaHeHUsi U AUKBUgQUUU KepHa, WAaMma U OoxoBblX rpyHmos. Kepn
OIIOPHBIX M MTaPAMETPUYECKHUX CKBA’KUH, KaK IIPAaBHUAO, COKPAILLEHUIO U YHUYTO-
JKeHHIO He IOANEKUT M XPaHUTCS IOCTOSIHHO. B BHAe MCKAIOYEHHA ero KoAnde-
CTBO MOJKeT OBLITH COKpAIeHO II0 ONOPHOM CKB&)KHWHE IIPU HAAMYUM pelIeHUs
HAYYHO-TEXHHUYECKOr0 COBETAa BBICIIETO T'OCYAAPCTBEHHOTO T'€OAOTHYECKOro Op-
raHa CTpaHbl, a o napamerpuyeckol — HTC reonornueckoro ynpaBA€HUS UAU
0o0BLeArHEeHHs].

KepH NOUCKOBBIX CKBa)KUH ITOAEKHUT XPAHEHHUIO AO YTPAThl CBOETO 3Have-
HHUS B Pe3yAbTaTe NPOBEAEHHSI DOAee AETAABHBIX paloT.

Ilpu GOABIIIOM KOAMYECTBE HAa IMAOILIAAU (CTPYKTyp€) IOUCKOBBIX CKBa>KHWH
IIOCA€ PACCHLIAKM KepHa Ha BCe BHABI aHAAM30B XPaHHUTh BeCh OCTaBUIMHCS KEepH
Heobsi3aTeAbHO. B 3TOM cayyae oTOHMparoT 3TAaAOHHBIM pa3pe3 IO OAHOM HAHM
HECKOABKHUM CKBa’kMHaM, Hauboaee IMOAHO OCBeUJalolmIUM BCKPEHITBIE OTAOXKe-
Hus. O6paslbl, OTOMPAIOT TaKUM 00pa3oM, YTOOBI CBOAHBIM pa3pe3 MOAHOCTBHIO
OTpa’kaa €ro CTparurpauyeckue U AUTOAOTHYECKHE XapaKTEPUCTHUKU. XpaHe-
HHe 00pa3loB 3TAAOHHOTO pa3pe3a pPa3sAMYHBIX CKBAXHUH AOAKHO OBITH pas-
AEALHBIM.

OO6pa3ipl KepHa U IIAaMa, BXOAMIINE B 3TAaAOHHBIM HMAM CBOAHBIN paspes
TMOAAEIKAT TIOCTOSTHHOMY XPaHEHHUIO.

[TocAre KOPPEKTHPOBKH CPOYHOTO MaKpOOIHCaHWS U oTOOopa oOpas3lLoB Ha
BCE€ BHMALI @HAAW30B T'€OAOTOM TIPOM3BOAUTCS COKpallleHHe KepHa MMOMCKOBBIX
CKBa’>XHH C YYETOM 3TaAOHHOTO (CBOAHOTO) pa3pes3a AASL A@HHOM mnaomapu. Ot-
METKHM O COKpAIl[eHHH KepHa 3aHOCATCHA B JKYPHAA, M CTAaBUTCS MOANUCH AHIIQ,
TIOATOTOBUBIIIETO KEPHOBBIM MaTepUan K COKpAIleHHUIO. _

CoxpaHseMule o00pa3nbl  AOAKHBL  OHITH  AAMHOM He MeHee 15—
20 cm.

IToMuMo 06pa3LOB 3TaAOHHOTO MAW CBOAHOTO pa3pesa M3 APYIMX CKBa>XKHWH
HeOOXOAUMO OTOOpaTh U XPaHUTH!

e 06pa3nbl U3 MAapPKUPYIONUX (OIIOPHBIX) TOPU3OHTOB,;

® 00pa3Iibl, XapaKTepU3yIIie KOHTAKT MeXXAY OTAEABHBIMHU CTpaTurpadu-
YEeCKUMHU KOMNAEKCaMH;

® 06pa3IEl U3 30H TEKTOHWYECKHX HapyHIeHUH;
obpasusl ¢ dayHou;
0o0pa3upl C NpU3HAKaMU He(TEeHOCHOCTH;
0oOpas3IlEl C MOBBIIIEHHON MAHM BHICOKON PAAHMOAKTUBHOCTHIO,

e 06pas3ibl U3 CKBa’KWUH, BCKPHIBUIMX KAaKOM-AMOO TOPHU3O0HT, He BCTpedYeH-
HEIA B 3TAaAOHHOM pa3spe3se.

KepH pa3BepOYHBIX CKB&KUH O0SI3@TEABHO XPaHUTCA AO YTBEDPXKAEHUs
TIOACYETA 3aracoB 0 MECTOPOXXAECHHIO. A 10 MeCTOPORAEHHAM, IO KOTOPHIM
TIOACYET 3aIlaCOB He IPOM3BOAUTCS, — AO CAQYM OKOHYATEABHOTO OT4YeTa O pas-
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BEAKEe B IeoAOTHYecKHe (POHABI, TIOCAE Yero pemnaeTcsi BOIpoC O leaecoobpas3s-
HOCTH €T0 AAABLHEHIIIero XpaHeHUs.

AyGAephl 06pa3ioB, OTIIPABAEHHBIX Ha Pa3sAMYHBIE BHALI aHAAM30B, B CAY-
yae COMHHUTEABHBIX PE3yAbTATOB aHAAM3a OTIPABASIIOTCA B AAGOpPAaTOPHU II0-
BTOPHO.

Bo Bcex CAyYasix BOIPOC O AMKBHAAIMU KepHa MOMCKOBO-PA3BEAOYHBIX
CKBa)XHH peIlaeTcss HayYHO-TEXHHYECKUM COBETOM OpraHM3allud, Bepyllel Oy-
pOBBIE PaGOTH, C YTBEP)XKAEHUEM €ro reOAOTMYeCKHM OTAEAOM HAM TAABHEIM
reoOAOTOM OOBEAUHEHHUS.

AMKBUAALIMS KepHa MPOU3BOAWUTCS KOMUCCHEH I[I0A IIPEACEeAATEALCTBOM
TAABHOIO (CTapiiero) reoaora skcrmepuniuu. Komuccus obsizaHa MPOBEPHTH Ha-
AMYHE W KaUYeCTBO MeOAOIHYECKOM AOKYMEHTAllMU II0 AMKBUAUDYEMOMY KepHY U
MIPOCAEAUTD 3a THIATEALHBIM €ro YHHUYTOKEHUEM.

AMKBHUAALIUS KEPHA MO Ka>XAOM CKBa)kKMHe O(POPMASIETCS CIelMaAbHBIM aK-
TOM, KOTOPLIM NPUKAAABIBAETCS K JKYPHAaAy TeOAOTHYeCKOM AOKyMeHTaluu. B
KHUre PErdcTpaldyd KepHa 10 KePHOXPAaHMAMILY AEAAeTCss COOTBETCTBYIOLas
3aIIUCh.



[AaBa 14

KAACCMOUNKALNA 3ATNACOB N PECYPCOB HEDTU
N TIPMPOAHOIO TA3A

ITo pesyabTaTaM reoOAOrOpa3BEAOUYHEBIX pPaBOT OIEHMBAIOT KOAMYECTBO M
KaQ4eCTBO HAXOAALIMXCS B HEAPAX YTAEBOAOPOAOB U OIPEAEAAIOT BO3MOXKHOCTH
HX HU3BA€YEHHs. OTH OIIEHKU HCIIOAB3YIOT AASl IIAQHUPOBAHHS PETHMOHAALHEIX,
MIOHCKOBBIX, OI[EHOYHHIX ¥ Pa3BEAOYHEIX PaboT, a Takke AOOHIYM HedTH U rasa,
IIO3TOMY UM BCErAQ NPHUAAIOT OTPOMHOE 3HaueHHe.

[TepBas pycckasi paboTa IO MOACYETY 3aIacoB BEILIAG B CBET Goaee 100 AeT
Hazap — B 1888 r. ropubidi unxenep A.M. KOHIIHH OIyOAHKOBAA PE3YABTATHI
HMOACYETa 3a11aCcOB HeTU O6HLEMHBIM METOAOM IIO0 HEKOTOPHIM paiioHaM Ky6auwu.

VYXe Ha 3ape pPa3BUTHsI He(TAHOMN [IPOMBIIIACHHOCTH CTAAO MOHATHBIM, YTO
AASL TOTO, YTOOBI TMIOAYYATh COMOCTABUMBIE PE3YABTATHI, HEOOXOAUMO CTAaHAADPTH-
3UPOBATH [IOACYET U y4eT HedTH U ra3a B HeApaX. B KadecTBe Takoro craHpapTa
BoiCcTynaerT «KaaccudHKanua 3alacoB U PeCcypcoB», KOTOpash yCTaHABAHBAET
€AMHblE TPHUHIMIBL IOACYETa M y4yeTa KOAMYECTBa HedTU M rasa B HeApaXx,
OIleHHBAEeT HX DSKOHOMHYECKOe 3HaueHHe U CTeNMeHb I[IOATOTOBACHHOCTH AAS
MIPOMEILIAEHHOTO OCBOEHHUSI MECTOPOKAEHUH HedTH U rasa.

ITepBoit oduIMarLHON KAaCCHUKALUeH 3amacoB, KOTOPYIO MCIOAB30BaAU
B Poccuu B Hadane BeKa IIPM IIOACYETE 3aracoB, Obiaa KAaccudUKaIus AOHAOH-
CKOTO MHCTHUTYTa TOPHOTO Aead M MeTaarayprum (1907 r.). [To Mepe coBepiueHCT-
BOBaHHSI TeXHUKH M METOAMKM IIPOBEAEHUS reOAOTOPAa3BEAOYHBIX paboT M IOA-
CYeTa 3amacoB KAaccudHUKalus 3alacoB IepUOAUYECKU M3MeHsiAack. B Poccuu
nepBasi KaaccuduKaius 3anacos Hedgtu Obira TpuHATA B 1928 1, a AeiicTByto-
ulast Kaaccu@HUKalys 3alacoB, MPUHATas B 1983 1., ¥ ycoBepllleHCTBOBaHHas B
2001 1. yxe AeBsiTasg IO cueTy. OHA OTpa’kaeT HAKOIACHHEIM OIBIT BEASHHUS
reOAOTOPA3BEAOYHBIX PaboT M OLIEHKHM 3allacoB He@TH U rasa B YCAOBHSX IIAa-
HOBOM 3KOHOMUKH. M3MeHMBIIMecs IIpaBUAA [TOAB30OBAHHSI HEADAMH B YCAOBHUSX
PBIHOYHBIX OTHOLIEHHH, Ge3yCAOBHO, NOTPeOyIOT BHECEHHUsI B ACHCTBYIOUIYIO
KAQCCUQUKALUIO HOBBIX U3MEHEHUH 1 AOIIOAHEHHMI.

VYTAEBOAODOAB], HAaXOASIINECs B HEAPaX BMeCTe C COAEPKAIUMUCA B HHUX
[IOITyTHBIMU KOMIIOHEHTAMH, ITOAPA3ACASIOTCS HA 3allachl U pecypchl (puc. 14.1).

3anacel (reorornyeckue 3amacbl) — KOAMYECTBO HedTH, ra3a, KOHAEHCATA
U COAEpXaUlWXCsA B HUX ITONMYTHBIX KOMIIOHEHTOB B OTKPBITHIX 3aA€XaX, HaAH-
Yie KOTOPEIX B HEeADAX OOOCHOBBIBAETCS T'€OAOrO-reOu3UYeCKUMH HCCAEAOBa-
HUSIMH U AQHHBIMH OypeHHs, OIIpOOOBaHHEM CKBAXUH B KOAOHHE, ONBITHOM UAU
IIPOMBILIAEHHON 3KCIAyaTaluel.

N3BAekaemple 3amacel — 4YacTh FEOAOTHYECKHX 3alacoB, KOTOPAas MOJKeT
ObITb W3BAEYEHA W3 HEAP IPHU PAI[MOHAABHOM HCIIOAB30BAHMM COBPEMEHHBIX
TeXHUYECKUX CPEACTB U TEXHOAOTHH AOOBIYM C YYETOM AOIYCTHMOTO YPOBHS
3aTpar u coOArOAeHHs TpeOOBaHUM IO OXpaHe HEAD M OKPYKalolled CpeAbl.
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Cymmapuue HaYaJIbHbIC PECYPCHI PErHOHA

3amacel Pecypcni

A B C C; C3 D, D,

Puc. 14.1. AefictByromas B PQ Kaaccndnkanua 3anacoB # pecypcoB HedTH, rasa, KOHAeHcara H
CONYTCTBYIOIMNX KOMIIOHEHTOB

KoadpunrenTs u3BredeHUss HEPTH M KOHACHCATA OMPEAGASIOTCA HA OC-
HOBAHHH ITOBAPMAHTHHIX TEXHOAOTMYECKHX M TeXHHMKO-dKOHOMHUYECKHX pacue-
TOB M YTBEPXAAIOTCA B ['0OcypapCTBeHHOM KOMUCCHH 1o 3anacam (I'K3).

Pecypcel — KoAmYecTBO HedTH, ra3a, KOHAEHCATa U COAEpP)KAIMXCH B HUX
NOITyTHEIX KOMIIOHEHTOB B HEOTKPHITHIX 3aA€’KaX, HaAn4He KOTOPHIX B HEApPAaX C
Pa3HOM CTENeHBLI0 BEePOATHOCTH IIPEATIOAATaeTCs HA OCHOBE PE3YALTATOB Ie€OAO-
FHYECKHX, reOPU3NYECKUX U FreOXUMHYECKHUX HCCACAOBAHHUM.

3anacel MECTOPOKAGHMH M IIepPCHEeKTUBHHIE pecypch HedTH M rasa
YYHUTBIBAIOTC B TOCYAQPCTBEHHOM O0aAaqHCe 3amnacoB IOAE3HBIX HMCKOINAeMEIX
Poccuiickoit Qepepanuu 1o pe3yAbTaTaM reOAOrOPa3BEAOUHBLIX PaboT M pas-
pabOTKH MeCTOpPOXAeHMH. AaHHEIE O 3alacaXx MeCTOPOKACHMM U IEepPCIeKTHB-
HEIX pecypcax HedTH M rasa HUCIOAB3YIOTCS NPH pa3paboTKe KOHIENHUH KO-
HOMHYECKOrO M COLMAABHOrO pa3BHTHsA cyOBeKToB Poccuiickoii (Depepanuu,
pernoHoOB M Poccuiickoit Pepepallui B II€AOM, a AQHHBIE O 3aracax 1o Mec-
TOPORKAEHHMSIM — AAl NIPOEKTHPOBAaHHSI AOOBIYM M TPAHCIOPTHPOBKU HedTH
M ra3sa.

IIporHo3HEIe pecypchl HepTH M rasa, HaAHMYHE KOTOPHIX IIPEANIOAAraeTcs
Ha OCHOBe OGIIHX TeOAOTOPAa3BEAOYHHIX IPEACTABACHHUH, TEOPETHYECKHX IIPeA-
TIOCBIAOK, PE3YALTATOB T€OAOTMYeCKHX, reo(pH3UYeCKHX M TeOXHMMHYECKHX HC-
CAEAOBAHMH, OIEHHBAIOTCSA B NPEAEAaX KPYIHHIX PETHOHOB, He(TerazoHOCHHIX
NPOBMHIIMM, aKBaTOpPUH, OOAAcTeH, PErHoHOB, pallOHOB, MAOIaAei. AaHHEIE O
IIPOrHO3HEIX pecypcax HedTH M rasa HMCIOAB3YIOTCS IPH IAAHHPOBAHHHU IIOMC-
KOBHIX M Pa3BEAOYHHIX PaboT.

Ilpu ompepeAreHHHM 3amacoB MECTOPOKAGHHH IIOAAEXKAT O6S3aTEeALHOMY
TMOACYETY U yJYeTy 3amachkl He(pTH M rasa, KOHAEHCATa M COAEPIKAIUXCS B HHX
KOMIIOHEHTOB (9TaHa, NIpomnaHa, 6yTaHoB, CePHl, FeAHs1, METAaAAOB), lierecoobpas-
HOCTBb KOTOPBEIX O0OCHOBaHA TEXHOAOTHYECKHMH H TEeXHHMKO-3KOHOMHYECKHUMH
pacyeramu. TloacYeT M ydeT 3amacoB HedTH, ra3a, KOHAGHCATa M COAEpPKalluX-
Csl B HUX KOMIIOHEHTOB, HMEIOIUX NPOMEIIIACHHOE 3HAUeHHE, MPOU3BOAATCS 110
KQXAOH 3aA€XH PA3ACAbHO M MECTOPO’KACHHMIO B IIEAOM II0 HAAMYMIO HX B He-
Apax 6e3 ydeTa noTepb NpH pa3paboTKe MECTOPOXRACHUIL.

IlepcnieKTHBHEIE PeCyPCHl IIOACYHMTHIBAIOTCS U YYHUTHLIBAIOTCHA, d IPOTHO3-
HBIe DECYPCHI OLIEHUBAIOTCS PA3AE€ABRHO 10 HedTH, rasy H KOHAEHCATY.

3anackH MeCTOPOXACHHH M IePCIIeKTHBHHIE PeCYPCH HedTH M KOHAEHCATa,
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a TAK>Ke JTaHa, IIPOIaHa, OyTaHOB, CEPHl U METAAOB IOACYHUTEIBAIOTCS W YUH-
TBIBAIOTCsI, & IIPOTHO3HEIE PeCcypChl He(TH W KOHAEHCATa OLEHHWBAIOTCS B EAH-
HHIIaX MACCHI, 3alachl MeCTOPOXXAEHUM U IepCIeKTHBHLIE PEeCypCHI Tal3a U Te-
AMST TIOACYMTHIBAIOTCS M YYHUTBHIBAIOTCS, & IPOTHO3HEIE PECypCHI ra3a OIleHUBa-
IOTCA B epMHHUIIaX oO0beMa. ITopcueT, yueT U OIleHKa IIPOU3BOAATCS MPH YCAOBH-
fX, IPUBEAeHHHIX K CTaHAAPTHEIM (0,1 MIla npu 20 °C).

Or1leHKa KadecTBa HedTH, ra3a M KOHAEHCATA IIPOU3BOAUTCSI B COOTBETCT-
BUHM C TpeOOBAHUSIMU TOCYAAPCTBEHHBIX, OTPACAEBHIX CTAHAAPTOB U TeXHHYe-
CKHUX YCAOBHHM C YUETOM TEXHOAOTHUU AOOBLIYM U NepepaboTKu, obecnednBarole
WX KOMIIAEKCHO€ HCIIOAB30BaHHE.

INpy noaydeHUH U3 CKBA’KHWH Ha MECTOPOJKAEHHSIX HedTH U rasa IPUTOKOB
NIOA3E€MHEIX BOA AOAKHBI OBITH OIIPEAEAEHBI XMUMHYECKHM COCTaB IIOA3EMHBIX
BOA, COAep’XaHMe B HHX Moaa, 6poMa, 60pa U ApyTrHe IIOKa3aTeAu AAsl 0O0CHO-
BaHUs 11eAeCOOOPA3HOCTH INPOBEASHHs CIEIMAaAbHBEIX I€OAOrOpa3BEAOYHBIX pa-
60T C LIEeABIO OIIeHKM 3allacoB IIOA3E€MHBIX BOA U ONpEeAeA€HUs BO3MOJKHOCTHU
HCIIOAB30BAHUSI UX AAS U3BAEUEHUS IIOAE3HEIX KOMIIOHEHTOB MAM AASL TENAO-
SHEePreTUYECKNX, OAALHEOAOTHYECKUX U UHBIX HYXKA,

Ao 2001 r. kaaccuduranus 3anacoB MeCTOPOKACHUM, MEePCIEeKTHUBHBIX U
IIPOTHO3HBIX PEeCypCOB He(TH M rOpPIOYMX ra3oB OIpeAeAsirach «VIHCTpyRuuen
I'K3 CCCP no npuMeHeHHIO KAacCH(pHKAIUM 3allacOB MeCTODOXKACHHUM, mep-
CIIEKTUBHEBIX M IIPOTHO3HBLIX PeCypCOB HeTH U rOPIOYHMX I'a30B», YTBEPIKACHHOM
B 1983 r.

C 2001 r. pAelicTBYeT BpeMeHHAas KAACCH(}UKAIUA, KOTOpas MPaKTHYECKHU
AyOAMIDYET yTBEPXAEHHYIO ellle B 1983 r. KaaccudUKaIUIO 3allaCOB M PECYPCOB
HedTn 1 raza CCCP u He yYMTHIBa€T MHOTHX BOIIPOCOB OILI€HKH 3aMacOB B CO-
BpPEMEHHBIX YCAOBUSX HEAPOIIOAL30OBAHMUS.

B 2005 r. MUHUCTEPCTBO NPUPOAHLIX pecypcoB Poccuiickoit (Depepanuu
yTBEpAUAO HOBYIO Khaaccudukanumio 3anacoB HedTH U IPpUPOAHOTO rasa. (Kaac-
cucpuranus PO 2005) (cMm. puc. 11.3), oAHaKO B CBSI3U C AAUTEALHOM ampoGaiu-
ell oHa He BBEAEHA B AeMCTBUe. B CBA3M ¢ 3THM B HAcToAlleM yueOHHUKe Haps-
Ay ¢ Kaaccudurkanuein 2005 r. mpUBOASTCS HEOOXOAUMBIE CBEACHHS IIO AEHMCT-
BYIOIIIeM B HacTosllee BpeMs BpeMmenHol kaaccudukanuu 2001 r.

14.1. BPEMEHHAA KAACCMOUKAUNA 3ATTACOB
N PECYPCOB (2001)

BpeMmeHHass KaacCu@UKalysi 3amacoOB MECTOPOKAEHHUM, IIePCIEKTHUBHLIX U
IPOTHO3HEIX peCcypcoB He(dTH M TOPIOUMX ra3oB (paree — BpeMmeHHass Kaaccu-
(pbuKkamus) ycraHaBAMBaeT eAMHbIe Aas1 Poccuiickoit Deapepaliud TPUHIIUITEL TIOA-
cueTa M TOCYAAPCTBEHHOTO ydYeTa 3alacoOB MECTOPOXKAEHWM, IepPCIeKTHBHBIX
pecypcoB HedTH, TOPIOYUX Tra3oB (CBOOOAHLIM ra3, ra3 ra3oBLIX IIAllOK M Tas3,
PacTBOPEHHEIH B HeTH) B HEAPAaX IIO CTElleHW UX M3YUEHHOCTH, a TaKXKe yCAO-
BHUsI, OIIPEAEASIIOUINE IIOATOTOBAEHHOCTh pa3BEA@HHBIX MECTOPOJKAEHHUHM AAS
NIPOMBIIIAEHHOTO OCBOEHWsI M OCHOBHEIE IIPHHIIUILI OLIEHKM NPOTHO3HBIX pe-
cypcoB HedTH U rasa (BpemeHHas kaaccuduKalusa 3alacoB MeCTOPOKAEHUH,
NepCIeKTUBHEIX U MPOrHO3HBLIX PeCypCOB He(TH U roprodmux rasos, 2001).

3anacel HedTH, ra3a, KOHAEHCATa U COAEDPIKAIIHUXCS B HUX KOMIIOHEHTOB,
HMeIONIUX NIPOMEIIIAeHHOEe 3HaueHHe, 110 CTEIIEHN U3YUEeHHOCTH MOADPAa3ACASIOT-
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csl Ha pas3BepaHHble (Kateropuu A, B m C;) u npepBapuUTeAbHO OIeHEHHHIE (Ka-
teropus C,).

Pecypchl HedTH U rasa mo creneHu UX OOOCHOBAHHOCTH IIOAPA3AEASIIOTCA
Ha nepcrnekTuBHHIe (KaTteropus C;) u mporHo3HbIe (KaTteropuu D) u Ds).

KaTteropuss A — 3amachl 3aAeXH (ee YacTH), U3YUYEHHOM C AETAABHOCTBIO,
obecneunBarOIlel IIOAHOE ONPEAEAEHHEe ee TUIQ, (PopMBI U pa3MepoB, 3ddek-
TUBHON HedTe- U Ta30HACHIIEHHON TOAIIMHE], THIA KOAAEKTOpPAa, XapakTepa
U3MeHeHNsS KOAAEKTOPCKHX CBOMCTB, HedTe- U Ta30HACHIIIEHHOCTU IPOAYKTHUB-
HBIX IAQCTOB, COCTaBa M CBOMCTB HedTH, Ta3a M KOHACHCATQ, a TAKXXe OCHOBHEIX
OCOOEHHOCTEHN 3aAeKM, OT KOTOPBIX 3aBHUCAT YCAOBHUS ee pa3paboTKu (pekum
paboThl, TPOAYKTUBHOCTL CKBa’kKMH, IIAACTOBOE AaBAeHUe, AeOuThl HedTH, raza
U KOHAEHCATa, THAPOIIPOBOAHOCTE U B30I POBOAHOCTE U AD.).

3amnacel KaTeropuu A IOACUMTHIBAIOTCS IO 3aAeXM (ee dacTH), pa3bypeH-
HOM B COOTBETCTBUM C YTBEPKACHHBIM IIPOEKTOM pa3paboTKU MeCTOPOXAEHUH
HedTH U rasa.

Kareropnss B — 3anachl 3anexu (ee yacTu), HepTerazoHOCHOCTH KOTOPOH
YCTAaHOBAEHA Ha OCHOBAHUU IOAYYEHHBIX NPOMBIIIACHHBLIX IIPUTOKOB HedTHU U
rasa B CKBa)XMHaX Ha Pa3AWUYHBIX TMIICOMETPUYECKHX OTMeTKax. Tum, dopma u
pa3Mephl 3arexxy, 3pdekTruBHasA HedTe- ¥ Tra30HACHILEHHAs TOAIIIUHA, THUI KOA-
AEKTOpa, XapaKTep HM3MeHeHHsl KOAAEKTOPCKUX CBOMCTB, HedTe- U Ta30HACHI-
IIeHHOCTh NPOAYKTUBHBIX [AACTOB, COCTAaB U CBOMCTBA He(dTH, ra3a U KOHAEH-
cara B IIAACTOBBIX M CTAHAAPTHBIX YCAOBUSIX M APyTHE IlapaMeTphl, a TaKKe OC-
HOBHBIE OCOOEHHOCTH 3aAEJKH, OIPEAEASIOIINE YCAOBUS ee pa3paboTKH, U3yde-
HBI B CTEIIeHU, AOCTATOYHOU AAS COCTABAEHMS IPOeKTa pa3pabOTKU 3aAe K.

3anachl KaTeropuu B MOACYUTHIBAIOTCA MO 3aA€XU (ee 4acTu), pa3dypeH-
HOM B COOTBETCTBUU C YTBEPXACHHOM TEXHOAOTMYECKOM CXeMOM pa3paboTKu
MECTOPOXAEHUSA HedTU HAU IIPOEKTOM OIBLITHO-IIPOMEIIIAEHHOM pa3paboTku
MeCTOPOXKAEHUS rasa.

Kareropnsa C; — 3amachel 3areXd (ee 4acTu), HePTEra3oHOCHOCTh KOTOPOH
YCTaHOBA€HA HAa OCHOBAHUU IIOAYYEHHBIX M CKBA)KUHAX MMPOMBIIIAEHHBIX [IPUTO-
KOB He(pTH HAM rasa (4aCTb CKBa)XHH ONpOOOBaHA UCHBITATEAEM TAACTOB) M IIO-
AOKUTEALHBIX PE3yAbTaTOB T'E€OAOTHUUECKUX U TeOPU3UUYECKUX HCCAEAOBAHUH B
HeonIpoOOBaHHKIX CKBa)KUHAX.

Turm, dpopMa 1 pasMepHl 3aA€XH, YCAOBHS 3aA€TAHUS BMEIAIOUIUX HedTh 1
ra3 MAACTOB-KOAAEKTOPOB YCTAHOBAEHBI IO pe3yAbTaTaM OypeHUs pa3BeAOUYHBIX
U 3KCOAYATAIIMOHHBIX CKB&)KUH U IIPOBEPEHHEBIMU AASLI AQHHOTO paliOHa MeTOAA-
MU TeOAOTHUYECKHX M TeOPU3NYECKHUX HCCACAOBAHUN. AUTOAOTHYECKUN COCTAB,
TUI KOAAEKTOPA, KOAAEKTOPCKHE CBOMCTBA, He(dTe- U ra30HACHIIEHHOCTh, KO-
3@ PULUEHT - BLITeCHeHUs HedTH, 3PPeKTHBHasA HedTe- W Ta30HACBHIINEHHAA
TOAIIIMHA MPOAYKTHUBHBLIX NMAACTOB HW3y4YEHHBI II0 KEPHY U MaTepHaraMm reodusu-
4eCKHX HMCCAeAOBaHMY cKBa>kuH. CoCTaB M CBOMCTBa HedTH, raza U KOHAEHCATa
B IIAACTOBBIX M CTAaHAAPTHBIX YCAOBHAX HM3y4eHHl [0 AAHHBIM ONpPOOOBaHUA
ckBaXHuH. Ilo ra3oHedTAHBIM 3areXaM YCTAHOBA€HA IPOMBIIIIACHHANA IIEHHOCTD
He@PTAHONH OTOPOYKHU. [IpOAYKTUBHOCTH CKBa’KUH, THAPOIPOBOAHOCTH M IILE30-
IIPOBOAHOCTL IAACTa, IIAACTOBBIE AABA€HMA, TeMIlepaTypa, AeOUTH HedTH, rasa
M KOHAEHCATa M3y4eHBl IO pe3yAbTaTaM HCIBITAHUA U UCCAEAOBAHUA CKBAa’KUH.
I'mpporeoarormnuecKkve M reOKpHUOAOTHUYECKHE YCAOBHS YCTAHOBAEHBI IO pPE3yAb-
TaTaM OypeHHs CKB&KMH M 0 @HAAOTHU C COCEAHHMH Pa3BeAAHHBIMH MECTO-
PO>XAEHUSAMU.

3anacel kareropuu C; MOACYUTHIBAIOTCS HO PEe3yAbTaTaM IeOAOTOPA3BEAOY-
HBIX paboT M 3KCIAyaTallHOHHOTO OYPEeHHs U AOAKHBI OBITh M3yUEHHI B CTelle-
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HH, 00eCIieunBalollel TIOAyYeHHEe UCXOAHBIX AQHHBIX AASI COCTABACHHS TEXHOAO-
TMYECKOM CXeMBl pa3paboTKH MecCTOPOJKAEHHA HedTH HAM IPOEKTa OILITHO-
TIPOMBLINIA€HHOMN pa3paboTKHU MECTOPOKAEHHS rasa.

Kateropusa C, — 3amachl 3aAeXH (ee 4acTH), HaAMYMe KOTOPBIX O60CHOBA-
HO AQHHBIMM T€OAOTHYECKHX U reoH3N4eCKUX UCCACAOBAHHM!

B Hepa3BeAAHHLIX YaCTSAX 3aA€’KM, IPHMBIKAIOMIMX K YY4CTKaM C 3alacaMu
6GoAee BHICOKMX KaTerOpHH;

B NPOMEXYTOYHEIX M BHIIIE3aAETAIOIIMX HEONpPOOOBAHHHIX NMAACTAX pasBe-
AQHHEIX MECTODOKACHHH.

dopMa U pa3MepH 3aAe€KH, YCAOBUSA 3AAETaHMs, TOAIHHA, U KOAAEKTOD-
CKHe CBOMCTBA MAACTOB, COCTaB U CBOMCTBA He(TH, ra3a M KOHAEHCATa OIIPEAE-
A€HEI B OOIIMX YepTax MO pe3yAbTaTaM Te€OAOTHYECKHMX M IeOM3UYeCKHX HC-
CAGAOBAHHUI C yYETOM AAHHHIX IO 60nee M3YYeHHOM YaCTH MAM II0 aHAAOTHM C
pa3BeA@HHBIMM MECTOPOXKACHHUSAMH.

3amacel KaTteropun C, HCHOAB3YIOTCA AASl OIIPEACAEHHS IIEPCIEKTHB Me-
CTOPOXAEHUS], IAGHUPOBaHUS T[EOAOTOPA3BEAOYHEIX PAbOT IpH T'eOAOTO-IIPo-
MBICAOBBEIX MCCAEAOBAHUU IIPU NepeBOAe CKBAKHMH Ha BHINIEAEJKAIIHE IIAACTHL U
YaCTHYHO AASI IPOEKTHPOBaHUS pa3paboTKU 3aAeiKeH.

Kareropuss C; — ImepClIeKTUBHHIE PeCypChl HE(PTH M rasa, IIOATOTOBAEH-
HBIX AASI TAYOOKOro OypeHUs IAOIIaAeH, HaXOAAIIMXCA B IPeAerax Hedreraso-
HOCHOTO PalOHa M OKOHTYPEHHHIX IIPOBEPEHHEIMH AASI AQHHOTO ParloHa METo-
AAMHU TeOAOTMYECKHX U reo(PHU3MYeCKUX HUCCAEAOBAHUM, 4 TaKKe He BCKPHITHIX
6YpEeHHEM IIAACTOB pa3BEA@HHBIX MECTODOKAEHHM, €CAM MPOAYKTHBHOCTL HX
yCTAaHOBAECHA Ha APYTHMX MECTOPOXAECHUSX paioHa.

®opMa, pasMepsl U YCAOBHS 3aA€TaHUsI 3aAeKU ONpeAeAeHHl B OOIINX Yyep-
Tax MO pe3yAbTaTaM FeOAOTHYECKHX M reo(PU3HIecKMX HCCAGAOBAHHH, & TOAIM-
Ha U KOAAEKTODPCKHE CBOMCTBa IIAACTOB, COCTaB M CBOMCTBa He)TH MAM Tasa
[IPUHHUMAIOTCS 110 aHAAOTHH C Pa3BEAAHHBEIMH MECTOPOKACHUSAMM.

IMepcneKTUBHEIE PECYPCHl He(PTH U Ta3a HCIOAL3YIOTCS IIPH IIAAHUPOBAHHUK
ITOMCKOBBIX M Pa3BEAOYHHIX paboT U IpHpocTa 3anacos Kateropuil C; u C,.

Karteropnss D; — IpoOrHo3Hele pecypchl He(TH M ra3a AUTOAOIO-CTPATH-
rpacuyecKUX KOMIIAEKCOB, OlleHHBaeMble B NPEAEAdX KPYIHEIX PErHOHaAbHBIX
CTPYKTYP C AOKa3aHHOH IPOMBIINIACHHOM HedTerasoHOCHOCTBIO.

KoanuecTBeHHasi OlleHKa MPOTHO3HHIX PeCcypcoB HedTH U ra3a KaTeropuu
D; IpOU3BOAMTCS MO PE3yABTaTaM DPETHMOHAABHEIX I'€OAOTHYECKHX, reousude-
CKMX M FeOXUMHYECKHX HUCCAEAOBAHWUM U 10 AHAAOTMH C DAa3BEAAHHLIMH MECTO-
PORACHUSIMU B IIpeAeAaX OIeHHMBAeMOTO PEeTrHOHaA.

Kateropnss D; — mporHo3Hele pecypcbl HePTH M ra3a AMTOAOTO-CTpaTH-
rpapHIeCKUX KOMIIAEKCOB, Oll€eHHMBAeMbI€ B MPEAEAdX KPYIHEIX PErHOHaABHRIX
CTPYKTYp, IPOMHIIA€HHas He@Tera3oHOCHOCTh KOTODHIX ellle He AOKa3aHa.
[MepcneKTHBH HedTerasoOHOCHOCTH ITUX KOMIIAGKCOB NPOTHO3HPYIOTCA HA OC-
HOBe AAQHHEIX FeOAOTMYECKHX, reopU3NU4eCKUX U TeOXHUMUIEeCKUX UCCAEAOBAHHM.
KoaAnuecTBeHHas OIleHKa MPOTHO3HEIX PECYPCOB 3TOM KATErOPHUU IPOH3BOAUTCS
IO TIPEATIOAOKUTEABHHIM IIlapaMeTpaM Ha OCHOBe OOIIMX I€OAOTHYECKHUX IIPEeA-
CTaBACHHM U II0 aHAAOTHH C APYTHMH, OOAee HM3YUYeHHEIMHM pPErdoHamu, LAe
HMMEIOTCSl pa3BeAAHHEIE MECTOPOJKACHUA HedTH H rasa.

[Ipu moacdere 3amacoB U PECypCOB 3arekKed M MECTOPOXACHHH HedTH
A ra3a oOs3aTEABHOMY DAa3AEABHOMY VUETy IIOAAEKAT He TOABKO DPeCypCH
M 3amackl HedTH, ra3a, KOHAEHCATa, HO M IONYTHHIE KOMIIOHEHTH, COAEp-
Kamuecss B HedTH (cepa, TsSKeAble MeTaAABl M Ap.), B KOHAEHCaTe, CBOGOA-
HOM M PACTBOPEHHOM rase (3TaH, IpomaH, 6yTaH, cepa, TeAWH, a30T, YTAEKHC-
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ABIIl ra3, pTyTh W Ap.) X TONYTHHIX BoAaX (oA, O6poM, 60p, AerKue MeTaAAbl
H ApP.).

Pecypchl ¥ 3amacel He(TH M KOHAEHCaTa, a TakKe 3TaHa, IpomnaHa, Oyra-
HOB, CEphEl M METAAAOB YYMTHIBAIOTCS B €AMHMIIAX MAacChl (ThIC. T). Pecypcel U
3aMackl ra3oB YYHTHIBAIOTCS B €AMHHIAX 00BeMa, IPUBEAEHHHIX K CTAHAAPTHEIM
ycroBusiM (paBaenuio 0,1 MIla u Temmeparype 20 °C). Iloacuer cyxoro rasa
(MeTaHa), CePOBOAODOAR, AHOKCHAA YTAEPOAQ, a30Ta BEAETCs B MAH M°, TEAUS H
aproHa — B TEIC. M",

3amachkl UMEIOIIMX IIPOMHIIAEHHOE 3HaYeHHe KOMIIOHEHTOB, COAEPIKALIHX-
ca B HedpTH, raze U KOHAEHCATe, IMOACUMTEIBAIOTCS B KOHTYypax MOACYeTa 3ala-
coB He)TH U rasa IO TeM ’Xe KaTeropusiM.

14.2. HOBASA KAACCNMOUKALINA 3ANACOB U PECYPCOB
HE®TU U MPUPOAHOTO TA3A (KAACCUDOUKALINA PD 2005)

OpraHbl TOCyAQPCTBEHHOM 3KCIIEPTHU3BI U TOCYAAPCTBEHHOrO ydJeTa Ha OcC-
HOBe EAMHOTO TIOAXOAQ, OINMPEAEAEHHOTO AeHcTByomuMu KaaccuduKaluaMi,
NpHHSAAM Ha [OCyAApCTBeHHEIH GaraHC 3amachl Gonee 32 THICAY 3arexer u Go-
Aee yeM TpeM TEICAYaM MeCTOPO’KACHHIT HedTH U raza. OTO, 6€3yCAOBHO, YHH-
KaAbHas 0a3a AQHHBIX O He@Tera3oBOM IIOTEHIIMaAe CTPaHEI, HO OHa Tpebyer
IIOIIOAHEHHUsI HOBEIMH AAHHBIMH, COOTBETCTBYIOIIMMH COBPEMEHHBIM 3KOHOMH-
YECKHM YCAOBHSIM.

Kakpasi cTpaHa caMa pelllaeT, KaKue KPHUTepHH M CTaHAAPTHL € NPUHH-
MaTh IIPH KAACCHU(UKALHKA COOCTBEHHBIX PECYPCOB M 3allacOB YTAEBOAOPOAHOTO
CBHIPbsi, HO €CAH OOG'BEKTHUBHO IIPU3HATh, YTO HE(ThL M ra3 SBASIOTCA 3KCIIOPTHO-
MMIIOPTHEIM CHIPhEM, TO CTAHOBUTCS 6€CCMBICACHHEIM (DOPMAABHOE COXpaHeHHe
CTapol KAaccM(MKanuu, MOCTPOEHHON Ha OCHOBe TpeGOBaHWM IIAAHOBOM 3KO-
HOMHKH, HAU CO3AaHHME HOBOM KAACCHU@UKAIIWH, KOTODAs HE YYUTHIBAET COBpe-
MeHHLIE 3KOHOMHMYECKHE pPeaAuy U He NPEAIONAraeT FapMOHH3AIHI0 C MEeXAy-
HApPOAHBIMU CTaHAAPTaMHU.

Tlepexop pPOCCHUIMCKON 3KOHOMHUKHM Ha PBIHOYHLIE OTHOIIEHWS, U3MeHeHHe
VCAOBHH HEADOIIOAL30BAHWs, WHTErpallusi OTeYeCTBEHHOM He@TerasoBOH Mpo-
MBIIIAGHHOCTH B MEXXAYHAPOAHHIN OM3HeC, BOZHHKHOBEHHE HOBHIX CTAaHAAPTOB
M HOBBEIX CHCTEM ydYeTa He@TerasoBHIX 3aIlaCOB M PECYPCOB IPEAOIPEASAHAH
HEOOGXOAMMOCTE CO3AAHMA HOBOM KAaCCH(UKAINH 3allacoB M PECYPCOB HePTH U
rasa M OPHOAMIKEHHEe ee K TeM 3apyOesKHBIM CTaHAAPTaM, KOTOPLIMH cerdac
IMOAB3YIOTCSI B MHDpe.

Munnpupoasl PO 1 Hosibpsi 2005 ropa yTBEPAMAO HOBYIO KAACCH(HKALIMIO
3aIlacOB M PeCypcoB HedTH M TOPIOYHX Ta3oB (pHc. 14.2), KOTOpas IOCAe Ipo-
BEACHHs1 ONPEASAEHHOTO IIMKAA ITOATOTOBHUTEABHEIX PaloT H HeOOXOAMMOM aIl-
pofarnuu AOAKHA OBITH BBEAEHA B AEWCTBHE,

B ocHoBy HOBO¥M KhraccuduKanuu Hapsidy € XOPOIIO OTPabOTaHHBIMHU IPH-
3HaKaMH, OIPEAEASIONINMU TeOAOTO-IIPOMBICAOBYIO HM3Y4YE€HHOCTB KU AOCTOBEP-
HOCTBb 3aracoB, A€TAH TPHHIMIE 3KOHOMHUYECKOH 3(P(PeKTHBHOCTH OCBOEHUA
3alacoB M PecypcoB. AAsl BHIAGAEHHs IPYIII 3aIlaCcOB ¥ PECYpCOB IIO 3TOMY
IPHU3HAKYy BBEAGH KPHTEPHIl 3KOHOMHYECKOH 3ddeKTHMBHOCTH. Kpome TOrO,
BBEAEGH HOBBIM IPU3HAK — CTeleHb NPOMEIIIAEHHOTO OCBOEHHS 3aAeXH M 3a-
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HOBO C(OPMYAMPOBAHBEl TPeGOBaHUS K BBIAGACHHIO KaTeropuyl 3amacoB M pe-
CYpPCOB, IPUOAVIREHHEIE K AGHCTBYIOIIUM MHUPOBEIM CTAHAAPTAM.

[Mpu noctpoeHnH HOBOM KaacCH(UMKAIUN yUUTHIBAAKUCE:

e TpeGOBaHMS TOCYAAPCTBA, OIPEACASIIONIEr0 CTPATErwio HEAPOIOAL3O-
BaHUsA;

¢ UHTepechl IeOAOrOPa3sBEAOYHBIX M He(@TAHBIX KOMIIAHHM, OCYIIECTBASIO-
IUX U3yYyeHHe PeCypCHOTO MOTeHIMaAa HeAp, IMOATOTOBKY 3alacoB M IPOLecce
pa3paboTKy;

e WHTEpPECHl aKI[MOHEPOB U MHBECTOPOB, CTPEMSIIUXCSI K CO3AAHHMIO TAKHUX
CTAaHAAPTOB, KOTOPEIE MUHMUMHU3MPOBAAM Obl PUCK MHBECTHUIIMUA W OIPEAeAeHMe
CIIPaBEAAMBOM PBIHOYHOM II€HBI U3BAEKAEMBIX 3aIacoB.

Khraccudukanys 1 MeTopMUYecKHe yKa3aHUsS IO INPHMMEHEHHUIO KAaaccudu-
Kallyid MOATOTOBAGHBLI GOABIION TPYIIIOM Y4YeHBIX M IMPOM3BOACTBEHHHUKOB, CIIe-
[IMAAMCTOB B 00AACTH He@TSIHONM IeOAOTHH M IIOACYETAa 3allacoB.

B HOBOH KAacCH(UKAIMH C [IeABIO CHCTeMaTH3allMK MHpopManuy B obAac-
TH PeryAHpOBaHUS 3HAHMM O 3allacax M pecypcax, TPYINBl M KaTeropuH 3arma-
COB U PECYDPCOB BHIAGACHBI Ha OCHOBE CAEAYIOLIUX IPH3HAKOB!

e 3KoHOMHYUECKast 3PHEeKTUBHOCTD

e CTelleHb ITPOMBIIINEHHOTO OCBOEHHS

e CTelleHb F€OAOTHYECKOU M3YyUYeHHOCTH

[To cTemeHU SKOHOMHUECKOW 3(PGPEKTUBHOCTA U BO3MOXXHOCTH HX IIPO-
MBIIIACHHOTO OCBOEHHS M MCIOAL30BaHus (puc. 14.3) 3amachl HeTH, ra3a U Co-
AepsKal[iecss B HUX KOMIIOHEHTHI MOADPA3AEASIIOTCS Ha ABe TPYIIIHL, TIOAAEXKA-
II{e PasAeAbHOMY IIOACYETY M y4eTy — IIPOMBINIACHHO 3HaYMMble W HeIpo-
MBIIIAEHHBIE, [IPOMBIIIACHHO 3HaYMMBbIE 3aIlaChl IIOAPA3AEASIIOTCS Ha HODMOAL-
HO-peHmMAbeAbHble U YCAOBHO-DeHMAOEeAbHbIE.

BLIpeA€HME TPYII 3allacoB IO 9KOHOMMYECKOH 3G ¢eKTUBHOCTH OCYIIeCTB-
ASIeTCSI Ha OCHOBE pacyeTa BEAMYMHBI YHCTOTO AMCKOHTHPOBAHHOTO AOXOAQ, OI-
peAeAsieMOTo IO IPOTHO3UPYEMBIM ITOKa3aTeAssM Pa3paboTKy 1pu PUKCHPOBAH-
HBIX HOpMax AMCKOHTA. PacueThl OCYIIECTBASIOTCSI Ha OCHOBe IIporpaMMm U Tpe-
GOBaHMI, NPU3HAHHLIX MHPOBLIM HE(MTSAHBIM COOOIIECTBOM W IIHUPOKO BHeE-
ApeHHBIMH B PO.

KpuTepusimi BHIAGAEHUS] KaTETOPHUIl 3aIacoB II0 T@OAOTHYECKOW U3YUYEeHHO-
CTH SIBASIIOTCSI M3Yy4YEHHOCTH TEOAOTMYECKOTO CTPOeHMsI U HedTera3oHOCHOCTH
3anexu GypeHueM, reopU3sNIeCKUMH METOAAMH, IPOMBICAOBEIMM M aHAAUTHYE-
CKUMH HMCCAEAOBAHUSIMHU, MO3BOASIIOIIMMH OCYIIECTBUTH AOCTOBEDHBIM HOACYET
3aIlaCOB M COCTABUThL ITPOEKT pa3pabOTKU Ha OCHOBE TE€OAOTHYECKOM M (DUABT-
PAITOHHOM MOAEAEH 3aneXXH.

KpuTepueM BHIAGAEHHS 3allacoB I10 IPOMBIIIAEHHOW OCBOEHHOCTH SBASICT-
Csl CTelleHb OCBOEHHSI 0OLeKTa B COOTBETCTBHMM CO CTAAUSMHU pa3pabOTKH M 3Ta-
[aMH ¥ CTaAMSMH TeOAOTOPa3BEAOYHEIX paboT. 10 MPOMEBIIMAEGHHOW OCBOEHHO-
CTH BBIAGASIIOTCSI 3allachli U3BAEHEHHBbIE (goOblmble), pasOypeHHBle paspabambl-
Baemble, pa3bypeHHble Hepa3padamblBaemble, Hepa3OypeHHble, BbiABAEHHblE U
OUeHeHHble, 3AKOHCepBUPOBAHHbLE,

TTpOMLIIIIAGHHO 3HAYMMEIE HOPMaAbHO-PEeHTaGeAbHBEIE HM3BA€KaeMBIE 3ala-
CHI IO CyMMe KPDUTEpHUEB — 3KOHOMMYEeCKasl 3(P(EeKTUBHOCTh, CTENEHb IeOAOTH-
YECKOM M3yYeHHOCTH M IPOMBIIIAEHHOTO OCBOEHHUSI TIOAPA3AEASIOTCS Ha YeThl-
pe KareropHH 3amacoB — (oOCMOBepHble — KaTeropusi A; yCmAaQHOBAEHHble —
kaTeropusi B; ouenennble — Karteropusi Ci;; npegnoaaraembie — Kareropusi C.
TIpOMLIIIAGHHO 3HAYMMEBIE YCAOBHO PeHTaleAbHBIE H3BA€KaeMble 3aNachl IO
CTelleHN I'€OAOTHYECKOM M3YYEeHHOCTH IOAPA3AEASIIOTCS HA mpu Kameropuu 3a-
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Puc. 14.3. KaaccndnKanus 3anacoB W pecypcoB 1o CTeleHH NPOMBIIIAEHHOH 3HaYMMOCTH H 3KO-
HOMHYeCKOH 3()(eKTHBHOCTH

[1aCOB — yCTAHOBAGHHBle — Kareropusi B; omenennele — kareropusi C;; mpea-
noararaeMele — Karteropus Co,.

Ha MecTOpoXAeHHSIX M 3aAeKaX C HENPOMBIIIACHHBIMH 3allacaMy MOACUHU-
TBIBAIOTCA M YYHUTHIBAIOTCSH TOABKO F€OAOTHYECKHEe 3alachl.

BeipeAeHMe TIpynI M KaTeropuil M3BA€KAeMBIX 3allaCcOB 3aBUCHT TAABHBIM
00pa3oM OT 00beMa U CTeNeHH AOCTOBEPHOCTH 3KOHOMMYECKHX M CTOMMOCTHBIX
TIOKasaTeAeH, MEePBUYHBIX T€OAOTO-TIPOMBICAOBLIX AQHHBIX U AaGOPATOPHEIX HC-
CAGAOBaHMH, MMEIOIIMXCsl Ha AQTY MOACYETa, a TaKXKe OT KauecTBa MHTepIIpeTa-
LMK 3TUX AAHHBIX. OTHOCHTEeAbHAsl CTeleHb OCBOEHHOCTH 3aA€XKH, AOCTOBEp-
HOCTb KAACCU(DMKALMOHHEBIX IPU3HAKOB, BHITEKAIOIIAX M3 OO0BbeMa M KadecTBa
FE€OAOTO-TIPOMBICAOBOM ¥ AA0OPAaTOPHOM HMH(MOPMALUK MPEACIIPEACASIIOT OTHe-
CEeHHe K ONpPeAeAeHHON KaTeropuu 3aracos.

BeiaeAeHMe Ipynn pecypcoB 3aBHCHT AAGBHBIM 0Gpa3oM OT 06beMa U Kaue-
CTBA PErHOHAABHBIX M IIAOIIAAHBIX T'eO0AOTO-re0(PH3NIeCKUX MCCACAOBAHMUI,
OOOCHOBAHHOCTH NPHHATBIX @HAAOTMM C 3TAAOHHBEIMM Y4aCTKaMH, a TakKe OT
NPUHATHIX 3KOHOMHYECKHX M CTOMMOCTHEIX IOKa3aTeAeH,

Pecypcel HedTH, raza u copepkamiyecss B HUX KOMIIOHEHTHI 10 CTENEHH
9KOHOMHYECKOH 3((PeKTUBHOCTH M BO3MOKHOCTH UX MPOMBIIIAEHHOTO OCBOEe-
HUSL 1 MCIIOAB30BAHMS NMOAPA3AEASIOTCS Ha ABe TPYIIIB], MOAAEXKAI[UEe Pa3AeAb-
HOM OIIEHKE U y4eTy — peHTaGeAbHbIE U HEOlPEeAeAeHHO-peHTabeAbHbIe.

Kpurepuem BHIAGAEHHSI PECYPCOB 10 9KOHOMHYECKOH 3((EeKTHBHOCTH siB-
ASIeTCA TIOKa3aTeAb oxugaemas cmoumocmsb 3anacoB (OC3) — YHCTBIA AMCKOH-
TUPOBAHHBIM AOXOA, IPOTHO3UPYEeMBIH 110 pe3yAbTaTaM OyAyIIMX reOAOropasBe-
AOuHBIX pabor (I'PP) c yuerom 3arpar Ha I'PP M BeposiTHOCTH MX ycrexa.
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KpurepneMm BEHIAGAEHHST KATETOPU PECyPCOB IO TeOAOTHYECKOH U3y4eHHO-
CTH SABASIETC H3YYEHHOCTh TEOAOTMYECKOTO CTPOeHHUsI M He(dTerasoHOCHOCTHU
Y4acTKa HeAp IO IAOILIAAM M pa3pes3y IapaMeTPHYeCKUM UM MOUCKOBHIM OGYpeHHU-
eM, reoPU3NIeCKUMH, TeOXUMMYECKHMH H ADYTHMH BHAAMHM DPEerHOHAABHEIX U
ITIOMCKOBO-PAa3BEAOYHBIX PA0OT, AeTAABHOCTH IIOCTPOEHMSI TEOAOTMYEeCKOH MOAe-
AM IEPCIIeKTHBHOM AOBYUIKH M AOCTOBEDHOCTH OIIEHKHM PECYPCOB AAS IIPOEKTH-
POBAHNSA PETHOHAABHHIX, MOUCKOBEIX ¥ ACTAABHBEIX CEHCMOPA3BEAOYHEIX pPAboT B
COOTBETCTBHUH C ITAllaMHU U CTAAMAMH PETMOHAABHEIX M IIOMCKOBHIX paboT.

PenraGeabHble n3BA€KaeMBle PeCYPCH MOAPA3AEASIOTCS Ha TPH KaTerOpHH:
AOKaAM30BaHHBIe D, nepcnexkruBHble D;, nporHosusie — D,

Ko BceM KaTeropusiM M3BA€KaeMBIX 3allaCOB HPEABIBASIOTCH CAEAYIOIIHe
OCHOBHEIE TPeOOBaHUSA:

— KaTeropun MOTryT BBIAEASTBCSI TOABKO B NPEASAAX OTACABHOH 3aAexKy,
IIPOMBIIIAEHHASI IPOAYKTUBHOCTE KOTOPOH AOKa3aHa.

— 3areXb ¢ AOKA3aHHOM MPOMBIIIACHHON He(TerasHOCHOCTBIO, AOAYKHA
HaXOAMTBCSI B COCTOSIHUM PAa3pabOTKM Ha OCHOBE INPOEKTHOTO AOKYMEHTa HAM
Ha OCHOBE AOCTAaTOYHO OOOCHOBAHHON AQHAAOTHMHM U TNEPBHYHOM TeOAOTO-HH-
JKeHEpHOM HMH(MOPMALMH AOAKHO OHITh AOCTOBEPHO AOKAa3aHO, YTO OHA MO-
JKeT pa3pabarThlBaTbCs HA OCHOBAHMH OOINENPHUHSATHIX METOAOB JKCIAYa-
TauuMu.

— Ilo A@HHBIM HHTEpPIPETAlUH TeOAOro-reO(U3UYECKUX K ITPOMEICAOBEIX
AQHHBIX AOAKHO OBITb OOOCHOBAHO — TEOAOTMYECKOe CTPOEHHUe, HOACYETHEHIE
NapaMeTphl, MPOAYKTUBHOCTbL He(dTera3oHaCHIeHHBIX MAACTOB M CTEleHb He-
OAHOPOAHOCTH IIAACTa B HIPEAEAAX PACUYETHOIO IIOAS.

— Ha ocHoBaHMM OOIIENPUHSTHIX IKOHOMUYECKHX PACYETOB AOAKHA ORIThH
AOKa3aHa 3KOHOMUYECKasi peHTaO0eABLHOCTh N3BACUYECHHS 3aracoB.

— OO6oCHOBaHHE TeOAOTO-IIPOMBICAOBEIX XAPAKTEPHUCTHK, MOACUETHBIX IIa-
paMeTpoB B 3KOHOMHYECKHX IIOKa3aTeAeHM OCYIIEeCTBASIETCS Ha OCHOBAHHHU AQC-
TOBEPHEIX AGHHBIX, IIOAYYEHHBIX Ha AATy IOACYETaA.

— KaTeropum BBHIAGASIIOTCSI M YUHUTHIBAIOTCS TOABKO AAST M3BAEKAeMbIX 3a-
MacoB.

OOBeKTaMu MOACUETAa U BHIAGACHHsI TPYII U KaTeropuil 3alacoB MOTYT SIB-
ASTBCSI

— BHOBB OTKPHITHIE 3aA€XH, II0 KOTOPBIM YCTaHOBAE€H (PAKT OTKPEITHS;

— Pa3sBeAbIBa€Mble 3aA€XKH (YaCTH 3aAeXell), Ha KOTOPHIX B pe3yAbTaTe
AOTIOAHUTEABHBIX M€OAOr0-re0(pu3HueCKUX paboT, FeOAOTO-IPOMEICAOBRIX HCCAE-
AOBAaHWUM M 3SKOHOMHYECKHX DACUYETOB YCTAHOBACHO H3MEHEHHEe BEeAHWYHHHL,
TPYILI U KQTETOPUH 3allacoB;

— paspabaTeiBaeMble 3aAeXH, Ha KOTOPHIX B DE3YABTaTe MPOMBIIIACHHOTO
OCBOEHUS IIPOU3OIIAC U3MEHEeHHEe BeAWUYHNHEB], IPYINBI U KAaTerOpUM 3aracos.

OAeMeHTapHBIN YYaCTOK AAS BBIAGACHMsSI KaTErOPUM 3allacoB — KBAADAT CO
CTOPOHOM, PABHOM DPACCTOSTHUIO MEKAY CKB&)XHHAMH 3KCIIAYATAIlMOHHOH CETKH,
¥ OPHEeHTHUPOBAHHEIA [0 AMHHH CEBep-KIr (3amajp-BocTOK). Pasmep akcmayarta-
IIMOHHOM CETKU OIIPEAEASeTCsl NPOEKTHBIM AOKYMEHTOM Ha pa3paboTKy, a Ipu
€ro OTCyTCTBMM IPHHHUMAETCS MO aHAAOTHM C OAHM3AEKAIIUMU MECTOPORACHMS-
MU WAU YCAOBHO. COBOKYNIHOCTH JA€MEHTAPHBIX IAOMIAAOK OAMHAKOBEIX KaTe-
TOpUM OMNpeAeAsieT IPAHMILI YYAaCTKOB 3arlacoOB PA3HBLIX KATETOPHIA.

B OAHOpPOAHEIX TAQCTaX, TMOATBEP>KACHHEIX AQHHLIMH CEHCMOPAa3sBEAKH MU
ITPOMEICAOBBIX HMCCACAOBAHMI, Pa3Mephl 3A€MEHTapHHIX YYaCTKOB MOTYT OLITh
YBEAMUYEHBI A0 YABOEHHOTO PACCTOSIHMS MeXKAY CKBaXKMHAMU 3KCIAYATal[HOHHOM
ceTH. B MOAOGHEIX mAAcTax sAeMeHTapHBIE YYACTKU MOTYT OGBEAUHSATHCS, €CAH
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PACCTOAHUS MEKAY TDaHHMI[aMH y4acTKOB MeHBIIE pa3Mepa OJA€MEeHTapHOU
ST9eMKHU.

Ha 3anrexax pa3OypeHHHIX TOPU3OHTAABHBIMU CKBAKMHAMU pa3MepHl 3Ae-
MEHTApHOTO y4YacTKa IPUHUMAaeTCs] PaBHLIMM PasMepy 30HBI APEHWPOBAHMS 3a-
A€XH TOPU3OHTAABHHIM CTBOAOM.

OGBLEKTOM OLIEHKM PECYpPCOB M BHIAGAGHWS TDYNI M KAaTeropuu pecyp-
COB SIBASIFOTCSI IPOTHO3MPYEMble CKONAeHMsI HedTH, rasa B He(Tera3oHOCHBIX
¥ HedTerasonepcleKTUBHEIX KOMIAEKCAX, TOPU30HTaX, NAACTaX M AOBYIIKAX,
He BCKDPBITLIX OypeHHeM, HaAWdMe KOTODHIX B HEApax IIPOTHO3UpPYeTCs
[0 pe3yAbTaTaM TeOAOTHYECKHX, reOU3NYECKUX U TeOXUMHUYECKHUX HCCAEAO-
BaHUU.

DAeMeHTapHEIM YY4aCTOK AAsSI BHIAGAEHMsI KaTeropud pecypcoB D; — nro-
KaAbHas AOBYILIKAa HE(TH M rasza MOATOTOBAEHHAs AASl IOMCKOBOTO GypeHHMsT MAM
BEIIBAEHHAS AOBYIIKA, Ha KOTOPOM NAAHMPYeTCs NPOBEACHUE AETAAbHBIX CEeHC-
MOpa3BEAOYHHIX paborT.

DAeMeHTapHBIM YY4aCTOK AAsl BHIAGAEHHs KaTeropui pecypcoB D; u D3 —
eAMHHIE He(Tera3oreoAOruyecKoro palfoHHpOBaHMs. Aasd KaTeropuu Dy — 30-
HbI, paioH, 06AACThb, AT KaTeropuu D; — paitoH, obaacTb, mpoBuHuus (Gac-
CelH) MAY UX YaCTH.

BripeAeHHe KaTeTOpHM 3aracoB HEPTH U rada MPOM3BOAUTCS Pa3AEABHO IO
3arekaM. AAfl ABYX(DA3HBLIX 3aA€Keil BBIAGAEHHE KaTerOpuil IMPOBOAUTCSL OT-
AEABHO AAs He(PTSHOM M ra30BOM YaCTeH.

K xaTteropum A (puc. 14.4) oTHOCATC pa3pabaThHIBaeMEIE KCIIAYaTAIHOH-
HOM CETKOH B COOTBETCTBHM C IPOEKTHBIM AOKYMEHTOM Ha pa3paboTKy, HOp-
MaAbHO peHTabeAbHble M3BAEKaeMble 3allachl AOCTOBEDHO M3YYEHHOM 3aAeKU
HMAM €ee YacTH.

IMo skoHOMHYECKOM 3P(PEKTUBHOCTU K KaTeropuu A OTHOCATCS U3BAEKae-
MBle 3aIachl IPOMEIIACHHOE 3HaYeHHe ¥ SKOHOMMYecKas 3(P¢eKTHUBHOCTb KO-
TOPHLIX ONPEAEGACHHI HAa OCHOBE AQHHEIX Pa3pabOTKH OLIEHMBAEMOM 3aA€XHU U
[IOKAa3aTeAel YTBEP)KAEHHEIX IPOEKTHBIX TEXHOAOTHYECKHX AOKYMEHTOB Ha
pa3paboTKy.

[To cTelleHU NPOMBIIIAEHHOTO OCBOEHHUSI K KaTerOPUH A OTHOCSTCS:

— l3BAeKaeMble 3amachl IIPOMEIIIAEHHO OCBOEHHBIX 3aAeXed (HAM HX
yacrTelt), ApeHUpYeMEle 3KCIIAyaTallMOHHBIMU CKBa)KWUHAMU IIPH PeaAr30BaHHBIX
TeXHOAOTMAX pa3paboTKU B COOTBETCTBHMM C IPOEKTHHIM AOKYMEHTOM Ha pa3pa-
OOTKY.

— H3BAeKaeMEle 3alachl pa3pabaThiBaeMoil 3aAeKH, KOTOPEIE MOTYT OLITh
M3BACUEHBLI AOIOAHHTEALHO M3 TeOAOTHYECKUX 3aIlacoB 3TOH 3aneKH (HAM ee
4acTM) 3a C4YeT YIAOTHEHHSI HNEeDPBUYHON CETKM JKCIAYaTALIMOHHBIX CKBa’KMH,
©CAM HEAPOIIOAL30BaTeAb IPUCTYIMA K PEAAM3aIMM IIPOTPAMMEI YIIAOTHEHUS
CEeTKH 3KCIAYaTallMOHHEIX CKBaXKHH.

— H3BAekaeMble 3amachl pa3pabaTeiBaeMON 3aA€XH (MAM ee YacTH), KOTO-
phle MOryT OBITb 3KOHOMHMYECKH PEHTA0eABHO AOMOAHHUTEABHO HM3BA€YEHHL 3a
CueT NPUMeHEHMWsl MPOMEIIIACHHO OCBOEHHEIX METOAOB YBEAMYEHHs] He(TEeOTAd-
uu (MYH), npH ycAOBHH NOATBepXAeHHs 3@ dexTuBHOCTH MYH pesyabraTaMu
pa3pabOTKK OMBITHOTO YYaCTKa (y4acTKOB) M BKAIOYEHHs: BCEX HEOGXOAMMEIX
3AE€MEHTOB TeXHOAOTHH B PEAAM3YEMBIi BapHAHT pa3spabO0TKM Ha BCEH MAOLLAAH,
OTHOCUMOM K KaTeropuu A.

— li3BAeKaeMBle 3amachl pa3pabaTHIBAEMEBIX 3aAe)Xel B PaloHe CKBasKHH,
BPEMEHHO-IIPOCTAaUBAIOIINX Ha AATy MOACYETa IO Pa3sHbIM IPUYMHAM, HO BBOA
KOTOPBIX B pa3paboTKy 3KOHOMHYECKHM ODOCHOBAH COOTBETCTBYIOIIMM AOKYMEH-

170



Puc. 14.4. Beipenenue
3anacoB  pPa3sAHYHBIX
KaTeropui:
| - noucroBas CKBa-
JKHHA, AaBllasg 1po-
MBIIIAEHHBIH  [PHTOK;
—  MeXKOHTYpHasd
CKBa’XHHa, AdBIIas
0OBOAHEHHEIH TIPHTOK;
3 — pasBepouHas, AAB-
mas  POMBILIAEHHBIH
IIPUTOK; 4 — pa3Bepou-
Hasg HeonpoboBaHHas
CKBa@)XHHA C [OAOXKH-
TEABHOH  XapakTepu-
crukou mo THUC; 5 — 1
IKCNAyaTalMOHHad 3a-
KOHTYpPHAas CKBa)KHHa;
6 — pasBepouHasi, He-
onpoOoBaHHas; 7 -
TPaH3WTHadA 3KCHAya-
TAallMOHHass C  TIOAO-
JKHTeABHOH — Xapakre-
puctukoii mno TUC;
8 — sKcnAayaTalnMoHHas
CKBa)KHHa; 9 — BHel-
HHUI KOHTYpP Hedre-
HOCHOCTH; 10 — BHYyT-
PEHHHMH KOHTYp Hed-
TeHocHoctH; [l - 3a- Py
nacel Kareropum A;
12 - 3anacel Karero-
puu B; 13 - 3anach
Kareropun C;; 14 -
3anackl Kareropuu Co;
15 - pa3spepodHast
CKBaXuHa; 16 — wuH-
TepBaA nepdopanun

"]

L frl@fs[§ fs[o |7l NN+ |
[©2[ @[« ® |s] o |s|—~uofii]rz| frs[ B |16

TOM Ha pas3paboTKy M He NOTpedyeT CYIIeCTBEHHBIX AONOAHMTEABHBIX KallH-
TaAbHBIX 3aTpar.
I'paHHUIBI H3BAEKAEMBIX 3allaCOB KaTeropHy A BBIAGASIOTCS:
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— A pa3pabaThiBaeMOM 3aAe’XM, IOAHOCTBIO Pa3sOypeHHON Pa3BeAOYHLI-
MM ¥ 3KCIAYaTallMOHHBLIMH CKBa)XMHAaMH, IPAHHUIlA 3alacoB Kameropuu A 1mpo-
BOAUTCS II0 KOHTYPY 3aA€XKHU.

— Ilpu wwpuHe MEXKOHTYPHOH 30HBI 3HAUMTEABHO GOABIIEH, YeM papuycC
APEHHPOBaHUs, [paHUIA Kameropuu A IIPOBOAUTCS IIO 30HE APEHHPOBaHWS
KpalHUX 3KCIAYAaTalMOHHBIX CKBAa’KMH.

— Ha paspabaThiBaeMOM 4aCTH 3aAeXH, pa30ypeHHOHM 3KCIIAYaTallMOHHBI-
MM CKBa)XMHAMH, HM3BA€KaeMble 3amachl Kameropuu A OTPaHMYMBAIOTCSA 30HOM
APEHUPOBaHUS AOOBLIBAIOIIUX CKBAJKUH

— W3BrekaeMble 3amachl Kameropuu A B 30He ADEHUPOBAHUS €AMHHUYHOU
DKCIIAyaTallMOHHOM (MAM IIepeBEAEHHOW B 3KCIIAYATAl[MOHHYIO) CKBA)XUHBI BEHI-
AEMSIIOTCSI B CAy4ae, €CAM OHa 3KCIIAYaTHPYeTCs COTAACHO IIPOEKTHOMY AOKY-
MEHTY Ha pa3paboTKy, Ha PACCTOSTHMM IIara 3KCIAYaTal[MOHHON CETH.

— Ha paspa6aThiBaeMOM 3areKHU (4aCTU 3aAe€KH), KOHTYD MPOAYKTUBHOCTH
KOTOPO# He YCTaHOBAEH, I'DAHMIIA 3allacoB Kameropuu A MPOBOAUTCS IO AOKa-
3aHHOMY KOHTYPY NPOAYKTHBHOCTH (HMJKHMM ABIPAM HHTepBara nepopaunuu
M3 KOTOPOTO [TOAYYEH IIPOMEIIIAEHHBIN IIPUTOK HePTH).

K xareropuu B (puc. 14.4, a) oTHocsiTca pa3bypeHHEIe, Hepa3pabaTeiBae-
MEI€, [IPOMEIIIACHHO 3HAYMMBIE M3BA€KAeMbIe 3aIlachl IOATOTOBAEHHOM K pas-
paboTKe AOCTOBEDHO M3YYEHHOM YAaCTH 3aA€KHM, KOTOPHIE OXXHAAETCS H3BACYb
M3 IIAQCTOB BCKPBITHIX TIOUCKOBEIMH, PA3BEAOYHBIMH, ONEPEKAOIIUMH SKCIIAYa-
TAIIMOHHEIMUA CKBaKMHAMH, AABILIMMHU IIPOMBIIIAEHHEIe IPUTOKK He(TU U rasa B
pe3yAbTaTe UCILITAHUS MAM MPOOHOM 3KCIIAYaTAllMM OTACABHBIX CKBJKHH.

[To skoHOMMUYECKOM 3P (PEeKTUBHOCTU K KaTeropuu B OTHOCATCA H3BAEKae-
MBEIe 3amackl IIPOMLINIAGHHAs 3HAYMMOCTE U 3KOHOMHUYecKas 3¢@eKTHBHOCTD
KOTOPHIX OIPEAEAEHa C YYETOM AAHHBIX IO Pa3pabaThIBa€MOM YaCcTH OlleHHBae-
MOH 3aAeKM C KMCIIOAB30BaHHWEM MaTepHaAOB YTBEPJKAEHHOIO IIPOEKTHOTO AO-
KyMeHTa Ha pa3paboTKy, a AAf Pa3BeALIBAEMOM 3aAe’KM II0 aHAAOTMHM C paspa-
6aThIBAEMOM 3aA€XKbI0 CO CXOAHBIMU I'€OAOTO-IIPOMBICAOBEIMU XaPAaKTE€PHCTHKA-
MM OAMIKAMIIEro pa3paGaThIBaeMOTO MEeCTOPOKAE€HHA, PeHTabeAbHOe OCBOEHHE
KOTOPOH ITOATBEP>KAEHO AQHHBIMH 3KCIIAYaTallUH.

Ipanunsl 3anacos xameropuu B (puc 14.4, 6) IPOBOAATCS IO KBaAPATHOMY
3A€MEeHTAapPHOMY YYacTKy CO CTOPOHOM DPaBHOM INAry 3KCIAYATAaUMOHHOM CETKH
CO CKB&J)KHWHOM B IIEHTpE:

Ha paspabaThIBaeMBIX 3areKaX Iar dKCOAYaTAllMOHHBLIX CKBAXXKMH OTIpeAe-
AIETCS. B COOTBETCTBHU C IIPOEKTHHIM AOKYMEHTOM Ha pa3paboTKy MAM IIO aHa-
AOTHHM ¢ TOACOGHBIM pa3pabaThLIBaEMEIM MECTOPOKAEHHEM. B OAHOPOAHEIX TAa-
CTaX DAEMEHTApHEIE YYAaCTKM MOIYT OOBEAMHATHCS €CAM PAacCTOSHUE MEXRAY
rPaHHMIAMH YY4CTKOB MEHBIIe pa3sMepa 3KCIAYATallMOHHON CETKH.

K kateropuu C, (cM. puc. 14.4) oTHOCATCS Hepa3OypeHHEIe, IPOMBIIIIAEHHO
3HaUMMEIE M3BAEKAeMble 3allaChl 4acTeM 3aAeKd, IMPUMEBIKAIOIIAX K 3alacaM
BoAee BEICOKHMX Kareropuii (A, B), u B palioHE CKB&’KHH C IIOAOKHUTEABHOM Xa-
pakTepuctukoi no 'MC, Ho HeonpOOGOBAHHBIX B KOAOHHE, IPH YCAOBHM IIOA-
TBEP/KACHUSL BHIACP’KAHHOCTHU IIAACTa B MCCAEAYEMOM YaCTH 34A€XKH, a TaKkKe
M3BAEKaeMLle 3allachl pa3pabaThIBaeMOi MAM pPa3BEeABIBAEMOM 3aA€XH B ParOHE
HeoTIpOOOBAaHHOM CKB&)KUHE], IPOOYpPEeHHOM Ha YYaCTKe, He TPHUMHIKAIOUEM K
3amacaM OOAee BLICOKHMX KaTeropud (A, B), Ipu yCAOBMM, YTO MMEIOWIAACSA Teo-
Aoro-reousndeckas WHGOPMAIKs C BHICOKOH CTEIEHBIO BEPOSITHOCTU YKa3h-
BaeT Ha IPOMEINIACHHYIO IPOAYKTHMBHOCTE BCKDBITOTO NAACTa B AQHHOW YacCTH
3aAreXU. XapakTepucTuka mo AaHHEIM [MIC aHarorMyYHa C XapaKTEPHCTHKOHN
CKBAXKMH C AOK&@3aHHOM IPOAYKTUBHOCTBHIO B Pa3pabaTeIBaeMOM YaCTH 3AAEKH.
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I'panuner 3anacoB kareropuu C; (puc. 14.4, a, 6) mpoBoapsTca B Hepas3ody-
PEHHOM YaCTHU 3aAeXKH, HEIIOCPEACTBEHHO NPHUMEIKAIOIIEH K y4aCTKaM 3allacoB
BBHICIIIUX KaTeropu# (A m B) u B palioHe HeOnmpoOOOBAHHBLIX OAWHOYHEIX CKBa-
JKMH, Ha PACCTOSTHUM IIara 3KCIIAYaTAl[MOHHOM CETKH. DAeMeHTapHble y4acTKH
B OAHOPOAHHEIX TIAGCTaX, U3yYEHHBIX AQHHBIMH TPEXMEepHOM ceMCMOpa3BeAKH U
I'MC, moryT OGBITb YBEAUYEHBI AO YABOEHHOTO pPAaCCTOSTHHUSI MEKAY CKBa>XKMHAMH
3KCIAYATAllUOHHOM ceTKU (puc. 14.4, g, 2).

K karteropmm C, (puc. 14.4) oTHOCATCSA IpeplioAaraeMble Hepa3OypeHHEIE,
SKOHOMHYECKHU d(deKTUBHBIE U3BAEKaeMbIe 3allachbl BHIAEASIEMEBIE MeXKAY Tpa-
HUIlel 3aracoB KaTeropuu C; ¥ rpaHUIEN 3aAe’KH, a TaKXKe B MAACTaX C HEAO-
Ka3aHHOM MPOAYKTUBHOCTBIO, HO H3yYEHHHIX II0 MaTepuasaM IIPOMBICAOBO-
reou3UYEeCKUX UCCAEAOBAHUM B TPAH3UTHRIX JKCIIAyaTAllMOHHLIX CKB&JKHUHAX U
B Hepa3OypeHHBIX TEeKTOHUYECKHUX OAOKaxX Ha 3ane’kax C YCTAaHOBACHHOM IIpo-
AYKTHUBHOCTBIO, IIDH YCAOBHH, YTO HMeIOLleMcsa HHGPOPMALUU AOCTATOYHO AAA
AOKA3aTeABCTB BBIAGDP)KAHHOCTH IIAGCTa, MOCTPOEHHUSI NMPEABAPUTEABHOHN T'€OAO-
rHYeCKOM MOAEAM U TTOACYETa 3aIlacoB.

I'panniisl 3anacoB kateropuu C,; MPOBOAATCS:

— Ha Hepa30ypeHHBIX y4yacTKax pa3pabaTBIBaeMbBIX U pa3BeAbIBA€MEIX 3a-
Ae>Kell Me’KAy TPaHUIIAMHM 3areXH M TPAaHUIIAMM yYacTKOB 3amacoB 6oAee BBI-
COKHUX Kareropuil (puc. 14.4, a, 6, 8, 2).

— B nepaspabaTblBaeMEIX 3anre’kax pa3pabaTblBaeMoro MeCTOPOKASHUS
HU3yYEeHHBIX II0 MaTepHaraM IIPOMEICAOBO-TeO(U3UYECKUX HCCAEAOBAHUH B
TPaH3UTHBIX 9KCIIAYATAllMOHHBIX CKBaKMHAX, B IPAHUIIAX 3aAEKMU.

— B palioHe CKBa’XMH IO pe3yAbTaraM ONMpPOOOBAHUSA KOTOPLIX MPOAYKTHUB-
HOCTb H€ YCTAaHOBA€HQ, a Xapakrepuctuka 1o 'MC anHanornyHa CKBakMHAaM,
AABIIINM MTPOMEIIHAEHHEIE TPUTOKH.

— B mpeaenrax Hepa3OGypeHHBIX TEKTOHHYECKHX OAOKOB Ha 3aAe’Kax C yC-
TAHOBAEHHOM IIPOAYKTUBHOCTBIO. [IpM 3TOM HMMEIOLIAsiCsi TeOAQrHYecKas WH-
dopMalls yKa3hIBAET, YTO BO3MOXKHO IPOAYKTUBHBIE TIAQCTHI B TpeAerax GAo-
KOB IIO AMTOAOTO-(baIlMaAbHBIM XapaKTEPHUCTHKAM aHAAOTHYHEI M3yYEHHOW Yac-
TH 3aAeXKHU.

K xareropum D; (AOKarM30BaHHEBIE) OTHOCSATCSI PecypcCHl HedTH, FOPIOYUX
ra3oB M KOHAEHCATa BO3MOJKHO NPOAYKTHBHHIX IIAGCTOB B BEHISBAECHHBIX U IIOA-
TOTOBACHHHIX K OYpeHHIO AOBVIIKAX, PACIIOAOKEHHBIX B INPEAEAdX OAHOM
CTPYKTYpHO-(halliarbHOH 30HBI He(PTEra30HOCHOTO PaliOHa, B KOTOPOU UMEeIOTCS
BBEIABACHHLIE, pa3BeAaHHEIE 3anreXu HedTH U raza. Popma, pasMepH U YCAOBUA
3aA€TaHUAl IIPEAIOAATaeMBIX 3ane’Xel OIPEeAEAeHBI IO Pe3yABTaTaM TeOAOTO-
reodn3NUeCKUX HUCCAEAOBAHMM, TOAIIMHA U KOAAEKTOPCKHE CBOMCTBA IIAGCTOB,
COCTaB M CBOMCTBa He(TH U ra3a NMPUHUMAIOTCH 10 aHAAOTHM C 3aA€KaMH pas-
BEA@HHBIX MECTOPOXKAEHUMH.

K kareropuu D; OoTHOCATCS TakyXe pPeCcypChl IepCIeKTHUBHHIX IIAAGCTOB Me-
CTOPOXKAE€HHH, He BCKDBITHIX IIOMCKOBBIM OYPEHUEM, €CAH IIPOAYKTHBHOCTBH HX
YCTGHOBAEHA Ha APYTUX MECTOPO’KAEHUSX paliOHa.

K xaTteropum D, (IepCIEeKTHBHEIE) OTHOCSTCA Pecypchl He(pTH U TrOpHOYUX
ra3oB AHTOAOTO-CTPATHUrpaUUECKUX KOMIIAEKCOB M TOPHU30OHTOB € AOKa3aHHOU
MPOMBIIIAEHHONM He(Tera3oHOCHOCTLIO B IIPEAEAaX KPYNHBIX PerHOHaAbHBIX
CTPYKTYD. '

K xareropuu D; (IpOTrHO3HBIE) OTHOCSITCSI pecypchi HeTH U Ta3a AUTOAO-
ro-CTpaTUrpapuIeCKUX KOMIIAEKCOB, OIl€HMBAeMbIe B IPEAeAaX KPYIIHHIX pe-
THOHAABHBIX CTPYKTYP, IIPOMEIIIIA€HHAsA He@dTerasOHOCHOCThL KOTOPHIX €llfe He
AOKa3zaHa. ITepcrmekTyBEl He(TEera30HOCHOCTH 3ITHX KOMIIAEKCOB IIPOTHO3UPY-
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IOTCSI Ha OCHOBE AAHHEIX T€OAOTUYECKHX, reo(pu3ndyecKux, FeOXUMHUYEeCKUX HC-
CAEAOBaHUH.

OCHOBHbBIE U MOMYTHBIE NMOAE3HbBIE UCKOMAEMBIE

[Tpn omnpepeAeHUM 3allaCOB MECTOPOKACHHUM NOAAEKAT 0OOGsA3aTeABHOMY
Pa3sAEABHOMY HOACUYETY M Y4ETy BCe BHABI IIOAE3HBIX MUCKONAEMBIX, HAXOASAIINUX-
csl B 3aAeXkaX HedTH U rasa, HaAMYMe KOTOPBIX ITO3BOASET YCTAHOBUTH METOABI
HU3yJYeHUs] 3areXel YIAeBOAOPOAOB IIDHM YCAOBHH, 4TO 11eAeCO00pasHOCTh HX
pa3paboOTKU € KOMIIOHEHTaMH OOOCHOBaHa TEXHOAOTHYECKUMM M TEXHHKO-
3KOHOMUYECKUMH pAacUeTaMu.

[To ycAOBHSIM 3aneraHusi ¥ TEXHOAOTHM HU3BAEUYEHHsl IOAE3HbIe HCKoIlae-
MEIEe, COAEpIKAlllecs: B 3ane’kax HePTH M ras3a, MOAPA3ACASIIOTCS Ha OCHOBHEBIE U
MOITyTHEIE TIOAE3HBbIE MCKOIIaeMble U IIOAe3HbIe KOMIIOHEHTHI.

OcCHOBHBIE ITOAE3Hble HCKomaeMbie — HedTh HedTAHBIX, FA30BHIX U ra30-
HeTSHLIX 3are’Kel, CBOOOAHBIM ra3 ra3oBHIX 3aA€’KeH M ra3 rasoBBIX IIATIOK
ra3oHeTAHBIX 3aresKel.

IMonyTHBIE TOAE3HBIE HCKOMAaeMble — MHHEpaAbHBIE KOMIIAGKCHI (IIOA-
3eMHBIe BOABI, PACCOABL U Ap.), COAEp’Kallhecss B OAHHMX IIAACTaX ¢ He(ThIO H
ra3oM ¥ M3BA€UEHHE KOTOPHIX TEXHHUYECKH BO3MOKHO U 3KOHOMHYECKH DPEHTa-
OeABbHO.

IonyTHble NOA€3HBIe KOMIIOHEHTBI — KOMIIOHEHTHl, BBIAGASIEMBIE U3
OCHOBHBLIX M IOIYTHHIX ITOA€3HBIX HCKONAeMHIX IpH cenapauuu (I rpymma —
KOHAEHCAT, PAaCTBOPEHHEIM ra3) M KOMIIOHEHTH!, BBIAEAsieMBle M3 HedTH,
rasa, KOHAGHCATa, ITOA3EMHBIX IAGCTOBHEIX BOA B pe3yAbTraTe XMMUYECKOH mepe-
pabdotku (II rpynmna — B HeTH — cepa, BaHaAUM, HHUKEAL, TUTAaH W Apyrue
METAAABI, B IIAGCTOBHIX ITOITYTHHIX BOA@X MOTYT COAEDIKAThCSI COAM, MOHBI, KOA-
AOUIABI). ’

[TocTaHoBKa Ha ['0OCyAapCTBEHHBIN 0anaHC KOMIIOHEHTOB, COAEDIKAIIMXCS B
HedTH U raze HU)KEYKa3aHHRIX KOHAWULMMN, IIPOM3BOAUTCS TOABKO IO 3aKAMOUYE-
HUIO FOCYA@PCTBEHHOM 3KCIEPTHU3BI 3alIacoB.

MUHUMaAABHEIE TIPOMBINIA€HHEIE KOHIEHTPAIMU IIOIYTHHIX KOMIIOHEHTOB
IIPUBEAEHEI B TabA. 14.1.

OreHKa M yd4eT KauecTBa HedTH, rOpPIOYMX Ta30B, KOHACHCATOB W IMONYT-
HBIX MOAE3HEIX MCKONAeMEIX M KOMIIOHEHTOB IPOHU3BOAATCSI B COOTBETCTBHH C
TpeGOBaHUSIMHA TOCYAAPCTBEHHBIX CTAHAAPTOB PO M NPHUHATHIX TeXHUYECKUX
VCAOBHH, B KOTODHIX YYHUTBHIBAIOTCS TEXHOAOTHS AOOBIYM, CIOCOOBI TPAHCIIOPTH-
pOBaHUs ¥ IepepabOTKU CHIPhs, 00ecleurBarolie X KOMIIAEKCHOE HCIOAB30-
BaHUe. AASl 3TOTO HCIOAB3YIOT CACAYIOIINK KAaCCU(PHKALIMH:

ITo copep)XaHMIO Cephl He(TH IIOADA3AEASIOTCS Ha MAaAOCEDHHUCTHIE (A0
0,6 %), cepuuctrie (0,61 —1,8 %), Beicokocepuuctee (1,81 —3,5 %), ocobo BEICO-
KocepHHUCTHIE (Gonee 3,5 %).

I[To KoAuvecTBY mapaduHOB HeTH IIOAPA3AEASIOTCS Ha ManronapadpuHH-
creie (Menee 1,5 %), mapadunucreie (1,51 —6 %), BBICOKONApapUHUCTLIE (CBHI-
ure 6 %).

ITo copep>KaHHIO CMOA M achaAbTEeHOB He(TH NOAPA3AEASIOTCS Ha Mano-
cMoAuCTEIe (MeHee 5 %), cmoaucteie (5—15 %), BBICOKOCMOAUCTHIE (CBBI-
ute 15 %).

ITo nAoTHOCTH HedTH MOADPA3AEASIIOTCS Ha ISATH Ipynn (TabA. 14.2).

ITp Bsi3KOCTH HeTH MOAPA3AEASIOTCS Ha YeThIpe rPyNnHl (TabA. 14.3).
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Tabauna 14.1

MHHHAMaAbHbIE IIPOMBIIIACHHEIE KOHIEHTPAIHH MONMYTHRIX KOMIIOHEHTOB

OCHOBHEI€ HAU IIONyTHEIE IMpoMEIIAEHHASA
oAe3HEle UCKOIaeMEIe TlonyTsite xoMIOHEHTE! KOHIIeHTPAIUsI"
Hedtb Cepa, BaHaAUH 0,5% 120 v/T
OraH 3%
[Nponan-OyTan 0,9 %
CBOGOAHLII ras u ras CepoBOAOPOA 0,5%
ra30BEIX LIAMOK Teanit 0,005 %
Aszor 15 %
ABYOKHCE yTA€POAR 15 %
OtaH 3%
PacTBOpeHHEIN ra3 INponan-6yraH. CepoBOAOPOA 09%05%
Teann 0,035 %
Hop, 10 Mr/A
BpoM 200 Mr/A
Okuck 6opa 250 Mr/A
Aurui 10 Mr/a
Pyouauit 3 Mr/A
INomyTHEIE BOABI Lie3uu 0,5 Mr/a
CrpoHnuit 300 Mr/A
Fepmanuit 0,05 Mr/a
Boabgpam 0,03 Mr/a
MarHaui 100 r/A
Kaauit 1000 mMr/A

‘TIp¥ yTBep>XKACHUH COOTBETCTBYIOLINX DErAAMEHTHUPYIOLUIUX AOKYMEHTOB MHHHMAABHOE CO-
AEP’KaHHUe MOMYTHBIX KOMIIOHEHTOB MOXXET KOPPEKTHPOBAThCH.

TabGAauna 14.2

Kaaccupukanus HedTel Mo MAOTHOCTH

ThoTHOCTE HedTH npH 15 X, r/cM®

Ao 0,8345
0,8345—0,8544
0,8544—0,8744
0,8744—0,8993

Boaee 0,8993

TTroTHOCTE HedTH mpu 20 °C, v/cM® Tun nedptn
Ao 0,830 OcoBo Aerkas
0,830—0,850 Aerkas
0,850—0,870 Cpeanss
0,870—0,895 Tsaxenasn
Bonee 0,895 ButymuHO3HaA

MecTopoxaeHUs1 (3aAeKH) He(DTHU U Ta30B AAS ILleAell BeAeHMs ydeTa 3alla-
CcoB He(pTH M rasa [OAPA3AEASIOTCS 110 BEAWYHUHe 3aIlacoB, CAOKHOCTH FEQAOTH-
YECKOTO CTPOoeHUs1, (pa30BOMY COCTOSTHHMIO U AebuTraMm (Taba. 14.4).
MecTtoposkaeHHsl HehTH M rasa no BeAHYHHE M3BAEKaeMbIX 3allacoB IIOA-

PAa3ACASIOTCs HaA:

¢ yHuKarbHEIe — Goaee 300 MAH T HedTH uan 500 MApA M° Tasa;
¢ xpynHasie — oT 30 A0 300 MAH T HedTH HAK OT 30 A0 500 MApA M rasa;
¢ cpepare — oT 3 A0 30 MAH T HedTu MAK OT 3 A0 30 MApDA M” rasa;
¢ Mearkrue — oT 1 A0 3 MAH T He(pbTH UAM OT 1 A0 3 MApDA M° rasa;

¢ OYeHbL MeAKMe — MeHee | MAH T Hed)THM MAM MeHee 1 MApA M’ rasa.

Tabauna 14.3

Kaaccudukanus HedTeH M0 BA3KOCTH

BsskocTb HedTH, Mlla-c

Tun redTH

Ao 5

5—10

10—30
Bonaee 30

C He3HAYHUTEABHOH BSI3KOCTBIO
ManaoBasKkasa
C NOBRIIEHHOHN BSIZKOCTHIO
BricokoBsizkas
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Tabauna 14.4
Kaaccnobukanusa 3arexel mo 3HaYeHUIM pabounx Ae6uTOB

Khacc 3anrexs Aebut
HedTH, T/CYyT rasa, THIC. M°/ cyT
1 BricokopeGuTHAS 100 1000
2 CpeanepeburtHan 10—100 100—1000
3 ManopebuTtHast 2—10 20—100
4 Huskopebutnasn <2 <20

ITo CAOXHOCTH reOAOrHYECKOro CTPOEHMS BHIACASIIOTCH 3aAeKH:

¢ IIPOCTOTO CTPOEHUsI — OAHO(A3HEIE 3aA€XKH, CBSI3aHHEIE C HEHAPYIIEH-
HBIMU MAM CAAOOHAPYIIEHHBIMU CTPYKTYPaMH, IPOAYKTHBHEIE [IAACTHI XapaKTe-
PHU3YIOTCS BHIAEPXAaHHOCTBIO TOAIIUH U KOAAEKTOPCKHX CBOMCTB 110 NAOIIAAU U
paspesy;

¢ CAOXHOIO CTPOEHMsI — OAHO- U AByX(a3Hele 3areXKH, XapaKTepH3yio-
LI1eCsi HeBBIAEP)KAHHOCTBIO TOAUIMH UM KOAAEKTOPCKHUX CBOMCTB IIPOAYKTHBHBIX
TIAQCTOB TIO NAOIIAAM U Paspe3y UAM HAAMYHEM AHTOAOTHYECKHX 3aMeljeHUM
KOAAEKTOPOB HENIPOHUIIAEMEIMH [TIOPOAAMH, AMO0 TeKTOHHYECKUX HapVIIEHHUL;

¢ OYeHb CAOXKHOTO CTPOEHHUsI — OAHO- M AByX(asHbIe 3aA€KH, XapaKTepH-
3ylompecss KaK HAAWYMEM AMTOAOTHMYECKHUX 3aMeIleHUH MAM TeKTOHHYeCKUX
HapyUIeHWH, TaK ¥ HEBBIAEPKAHHOCTHIO TOAIUH M KOAAGKTOPCKHMX CBOMCTB
NPOAYKTHBHBIX IIAACTOB, & TAaK)Ke 3aAeXHM C TPYAHOU3BAEKAEMBLIMHM 3allacaMu
HedTH.

CTeneHb CAOKHOCTH I€OAOTHYECKOTO CTPOEHHUSI MECTOPOKAEHMsI YCTaHAaB-
AHBAETCS IO COOTBETCTBYIOIIUM XapaKTEPUCTHKAM OCHOBHLIX 3aAe’Kel, 3aKAIO-
JaloLUX npeobraparouyio (6oaee 70 %) 4acTh 3aacoB MECTOPOKAEHUSI.

B 3aBucnMocTH oT (pa30BOro COCTOSIHMS M COCTaBa OCHOBHBIX YTA€BOAO-
POAHBIX COEAMHEHHN B HEADAaX MECTODPOXKACHHS (3aAreku) HeTH U TOPHYMX
Tra30B IOAPA3AEASIOTCS Ha:

¢ Hedrsinule (H), copepikamyie TOABKO HE(Th, HACHIIEHHYIO B Pa3AMYHOM
CTeIleHU ra3oM;

¢ rasoHedrsinele (I'H), B KOTOPHIX OCHOBHAsi 4acTh 3aAeXu HedTsHas, a
raszoBasi MIAKa He IPeBhIaeT M0 06BLeMy YCAOBHOTO TOIIAMBA HE(PTSIHYIO YacThb
3aAeKH;

¢ He@rerasoseie (HI), K KOTOPBIM OTHOCSTCSI IA30BBIE 3aA€KU C He(PTIHOMN
OTOPOYKOH, B KOTOPOW He(dTsHAs YaCTh COCTABASIET [0 OGBEMY YCAOBHOTO TOIM-
AMBa MeHee 50 %;

¢ rasosele ('), coaeprkainye TOABKO ras;

¢ rasokoHaeHcaTtHHe (I'K), copepykaliye ras ¢ KOHACHCATOM;

¢ HedreraszokonpeHcatarle (HI'K), copepxamue HedTh, ra3 ¥ KOHAEHCAT.

B rasokoHAEHCATHBIX 3aAeXax II0 COAEepXaHuI0 Csi, BBIAEASIIOTCS CAe-
AYIOIIHe IPYIIILI Ta30KOHAEHCATHHIX 3aA€XKel:

¢ HH3KOKOHACHCATHHIE — C COAEpPXaHHMeM KOHAeHcaTa MeHee 25 r/m;

¢ CPEAHEKOHAESHCATHBEIE — C COAEP’KaHHeM KOHAeHcaTa oT 25 Ao 100 r/m;

¢ BLICOKOKOHACHCATHEIE — C COAEP’KaHMeM KoHAeHcaTa oT 100 a0 500 r/»;

4 YVHHKaABHOKOHACHCATHEIE — C COAEp’KaHHeM KOHAeHcaTa Goaee 500 r/m.

OtyeThl 10 MOACYeTYy M OOOCHOBAHWIO KAaTEropuil 3allacoB COCTABASIOT
B COOTBeTCTBUU C VIHCTpyKIMell O cOAepKaHUM, O(DOPMACHHHM M IIOpPSAKE
[IPEACTABACHHMSI MAaTepPHAAOB IO IIOACYETY 3aIacOB Ha TOCYAADPCTBEHHVIO HKC-
nepTuay.
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14.3. KAACCUOUNKALUNKN 3ATMACOB, NMPUMEHSAEMBDIE
HA OCHOBE MEXAYHAPOAHbLIX CTAHAAPTOB

3amnacel HehTH H ra3a SBAAIOTCSI OAHHUM M3 I'AABHBIX (DAKTOPOB, IO KOTO-
PBEIM HHBECTOPBl, O@HKH, A@KIIMOHEDPHI U IIPOYME OLIEHIIUKUA OIPEAEASIOT CTOH-
MOCTh KOMIIGaHWH. B 3TOM CBSI3M O4YeHb Ba)XHO, YTOOBI Oll€HKA 3allacOB OCYLIECT-
BASIAQCH HA OCHOBe OOIIENPHHATHIX MUPOBBIX CTAHAQPTOB U IO €AWHOM METOAH-
Ke U OAHOOOpa3HOMH (popMe OTYETHOCTH. J3alapHble M KPYIIHBEIE POCCHHCKHE
He(dTsAHBle KOMIIAHUHY, HAXOAACh Ha Tepputopun PO o6sa3aHbl, 6€3yYCAOBHO, BEHI-
MOAHATE TpeOOBaHUsL rOCYAAPCTBEHHBIX OPraHOB IIO ITOACYETY 3alacoB Ha OCHO-
Be POCCHUMCKOM rOCyAapCTBEHHOM KAaccupukanuu. OAHAKO AAST TIPEACTaBACHUS
MH(pOpPMaUK COOCTBEHHBIM aKllMOHepaM, 0aHKaM U MpPOYHM, KOMIIAHUM OCYylle-
CTBAAIOT KAGCCU(PUKALIUIO 3aIlacoOB U OLEHKY CTOMMOCTH Ha OCHOBe TpeGOoBaHUN
Me>KAYHApPOAHBIX CTaHAApTOB. Hanboaee pacmpocTpaHeHHBLIMU B Halllel CTpaHe
saBasioTcss Kaaccudukanuu KoMmuccuu no neHHeIM Oymaram u 6upsyxam CILIA
(SEC) u Ob1iectBa nH>XeHepoB HePTAHUKOB (SPE).

B cucremax SEC u SPE oAHUM U3 Ba’KHBIX KPDUTEPHUEB KAACCU(DUKAIIUU 5IB-
AsieTCsl DKOHOMHYecKass 3 PeKTUBHOCTh pa3paboOTKu AOKA3aHHBIX 3aIlacoB, T.e.
BO3MOJXHOCTb IOAYYEHHUS IIOAOXKUTEABHOFO YHCTOrO A€HEKHOTO MTOTOKAa B CyIIe-
CTBYIOIIUX 3KOHOMHYECKUX YCAOBUSX TepMUH «AOKa3aHHBIE» 3aMachl IO OIpe-
AereruaM SEC u SPE noppa3yMeBaeT HEKYIO CTEIE€Hb OIPEAEACHHOCTH MAAHOB
KOMIIaHUU M €e TOTOBHOCTHU IIPUCTYIIUTHL K pa3paboTKe 3TUX 3amacoB. B ¢Bs3u ¢
BLINIECKA3aHHBIM OII€HKA 3alacoB AIOOOI0 MECTOPOXKACHHS II0 POCCHHCKOM
KraccuUuKaluum OOBIYHO BEINIE OIeHKU MO Kaaccudukanuuum SEC u SPE. Ho
CAEAYyeT OTMETHUTh, YTO XOTsI B POCCHHCKONH KAACCHUQUKAIMH OCHOBHOE BHMMA-
HHe YAEASIeTCS TEeXHUYEeCKHM BO3MOKHOCTSIM HU3BAeUEeHHs YB, 95KOHOMHYeCKHe
dakTopHl TakXe, 0e3yCAOBHO, HaXxOAST B HeM CBoe OTpakeHHe, OCOOEHHO B
ONMCAHHON BHIMe HoBOM kraccudUKalum, YTBEPKACHHOM B Hosiope 2005 ropa
MHUHHCTEPCTBOM NPUPOAHBIX PECYPCOB, KOTOPAasi AOAKHA OBITH BHEAPEHA BCEMU
HedTeAOOBIBAIOIIMMY OPTraHU3aIUsIMH TOCAe anpobanuu. OHa BO MHOTOM OIIH-
paeTcsa Ha Kraccudukanumo 3anacoB OOH, 4To B 3HAYHMTEABHOM CTeleHH ofec-
IeyruBaeT €e COBMECTHMOCTD C 3allaAHBIMHM CHCTEMaMH.

14.3.1. KAACCMOMNKALIMA MEXAYHAPOAHOIO OBLUECTBA
MHXEHEPOB-HEDTAHUKOB (SPE)

[To rraccudukanun SPE BHIAGASIETCSI TPDH OCHOBHBIX KATEIOPUM 3aIIacoB:
AOKa3aHHEIe, BePOSTHLIE U BO3MOJKHEIE.

Aokaszanusie 3anacel (P1 mam TP — cyMMmapHBie AOKa3aHHBIE) — 3alackl
3aAeXH, pa3paboTKa KOTOPOM CUHUTAETCs PEHTAaGeABHOU C BepOsITHOCTHIO 90 %
NP MCIIOAB30BaHUM OIPOOOBAHHEIX (HA COOCTBEHHBIX MECTOPOKACHHUSX KOM-
MaHMUM) TEXHOAOTHH C yYEeTOM CYUIECTBYIOUIMX IieH Ha He(dTh U MPOU3BOACTBEH-
HBIX YCAOBMH. I'AaBHBIM TpeGOBAaHUEM SABASETCS AOCTATOYHBIN OIEIT 9KCIIAYaTa-
MM U O0BEM UCCAEAOBAHMU AAS OOOCHOBAHMS BBICOKOM AOCTOBEPHOCTH IIPO-
rHO3a. DTa KAaTerOpHs B CBOIO OYEPEAb AGAUTCS Ha ABE IIOAKATETrCPHH.

AokasanHsle pa3pabareiBaemrie (PD) — 3amachl yYaCTKOB 3aA€KHU, BCKPLI-
THIX CKBA)XMHAMHU U JKCIIAYaTUPYeMBIX Ha HaACTOAIIWN MOMEHT (AOKa3aHHEIe
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paspabaTbiBaeMEIe JKCIIAyaTHpyeMble — PDP), a Takke IAAHHUPYEMEIX K paspa-
OOTKe B KaueCTBe BO3BPATHEIX OOBLEKTOB (AOKazaHHEIE pa3pabaThkIBaeMEIE He-

skcrayatupyemele — PDNP), ecam paspaboTKa Bo3BpaTHOTO ¢oHAA Tpelyer
AHIIbL «HE3HAUYUTEABHBIX» KallMTaAO3aTpar.
AoKa3zanHple Hepa3spaOarsiBaempie (PUD) — 3amacel y4acTKOB 3aAeXKH,

[AGHHUpYEMEBIe K 3KCIAYATAllMOHHOMY pa30ypHBAHMIO, Ha KOTOPOe Y>Ke€ yTBep-
JKAEHO (UHAHCUPOBAHUE HAM UMEETCS AOATOCPDOYHBIM IIPOEKTHHIM AOKYMEHT
pas3paboTKU (IIpu OTCYTCTBUU CAydaeB HECOOAIOAEHMS KOMIIAHHEW YCAOBHM IIO-
AOOHBIX IIPOEKTHBIX AOKYMEHTOB B IIPOIIIAOM].

BepositHbie (P2) — 3amachl y4acTKOB 3aA€XH, Pa3paboTKa KOTOPHIX CUMTA-
ercsi peHTabeAbHOM C BepOATHOCTBIO 50 %. OHH IOAPA3AEASIFOTCS HA ABE IIOA-
TPYIIIBL:

BeposiTHBIe Hepa3OypeHHBle — 3amachbl Hepa3OypeHHBIX Y4aCTKOB MeCTO-
POKACHUI Ha YAQAEHHUU OT IIAOIIaAeH, KOTOphIe M3ydeHbl OypeHUeM HAHM Ceuc-
MOPA3BEAKOM, HUAM YYAaCTKOB, Ha KOTOPBIX IOAYYEHBI AOBOABHO HHU3KHE ACOHTHI
YB-dAI0UAO0B;

BEpPOSITHEIE AONOAHUTEABHBle — OOBEeMBl 3aldacoB, HU3BAE€UEHHE KOTOPBIX
obecneuynBaeTcss U3MEHEHHEeM CXeMHl 3aBOAHEHUsI MAW IIpUMeHeHHeM MeTOAOB
MOBLIIEHUsT HePTEOTAAYUH, TPeOYIOIUX AOIIOAHUTEABHOrO BPeMEHH, HCCAEAOBA-
HHUM MAM IPOGHOM B DKCIAYATallMU AAsI IIOBBIIIEHMUST AOCTOBEDHOCTHM IIPOrHO3a
20 90 %.

CyMMe AOKa3aHHBIX M BepOSTHHIX 3amnacoB (2P) nmo kaaccudumkranuu SPE
COOTBETCTBYET KaTeropus HauboAee BEPOATHHIX 3allacoB. »

Bo3MoxkHsle (P3) — 3amachl y4aCTKOB 3@A€XKH, AASI KOTOPBIX BePOSITHOCTB
penTabeAbHOM pa3paboTku cocTtaBaseT 10 %. K HMM OTHOCSATCS 3alachkl Ha y4a-
CTKax MECTOPOXXAeHMUs, pa3paboTKa KOTOPHIX Ha AQHHHEIM MOMEHT SABASIETCS He-
peHTabeAbHOM, 3aIllachl MECTOPO’KACHHUM, KOTODEIE DPACIOAOXKEHEI AAAEKO OT
MHQPACTPYKTYPHL U AAST KOTOPHIX B A@HHOE BpeM: He IIAAHUPYeTCSl CTPOUTEAD-
CTBO TPYOOIIPOBOAOB, MAHM 3arackl Ha Pa3GypPeHHBIX Y4acTKax, paspaboTKa Ko-
TOPBIX TpebyeT mpuMeHeHHs ellje He ONPOOOBAHHEIX TEeXHOAOTHH.

Takum 06pa3oM, CyMMa AOKA3aHHEIX, BEPOSITHHIX M BO3MOJKHBIX 3allacOB
(3P) cocTaBAsieT BCe HOTEHIIMAABHBIE 3allachl OTKPHITHIX MeCTOpOXAeHHH. Oa-
HAKO KOMITaHHSI HHUKOTAA He CTaHeT IIAQHHPOBATh pPa3paboTKy BCEro CyMMAapHO-
ro obbeMa 3THX 3alacoB, [MOCKOABKY BEPOSITHOCTL PeHTabeAbHOM pa3paboTKH
BO3MOXXHEIX 3amacoB cocTaBasieT Bcero 10 %. CaepyeT OTMETHTE, YTO B OTAHYHE
OT pOCCHMCKOM Kraaccupukranuu B cucreMe SPE 06neMBl YB ITOHCKOBBIX OOBHEK-
TOB A0 MX pa30ypUBaHMSI U OTKPBLITHS MECTOPOKACHUS He KAACCHPUIUPYIOTCS
HH KaK 3alachl, HU KaK peCypCHL

14.3.2. CUCTEMA KAACCHMOUKALIMMN 3AMACOB M MPABMAA NMOACHETA
3AMACOB KOMMCCHM TIO LEHHBIM BYMATAM M BUPXAM CILA (SEC)

B oTamune oT kaaccuduranuu OOlecTBa HUH)KeHepoB-HedTIHUKOB (SPE)
Kraccudukanus KoMuccuu no neHHBIM OyMmaraM u Oupxxam (SEC) yuyuThIBaer
TOABKO AOKA3aHHBIE 3allaChbl M MPEABSBASeT 3HAaUYUTEABHO OOAee KeCTKHe Tpe-
60BaHUAg K OOOCHOBAHUIO BEPOSITHOCTU IIPHPOCTa, KOTOPAsi AOAJKHA COCTABASTH
90 %. OmnpepereHHe AOKa3aHHEBEIX pa3pabaTbiBaeMEIX 3anacos (PD) MOAHOCTBIO
cosmapaeT ¢ omnpepenreHreM SPE. OCHOBHBIE pasAH4YMA KAaCalOTCS ONPEACACHHS
AOKAa3aHHBIX Hepa3pabaTbiBaeMbix (PUD) 3amacosB. AASl BKAIOUEHMS 3aIlacoB B
9Ty KaTeropuio HeO6XOAMMO COBAIOAEHHE CAEAYIOIIHMX YCAOBHM.
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MMoacuer nokasannbix 3anacos SEC na
ronen 2003 roaa

D Texymme JIP=2 x
. Texymmue JTHP = 16 x

B cn-=18x

1.5 mara ceTku paipadorku

—_—

HMM.AmIMr.

Jlokasanmubie Er'l";" sanncos SEC
azpabareiBaembie x
== B HP
2= CA
/ Jlokazannbie HepalpabaTbiBaembie
MpoexTuas cxn. B na 2004 1.
Yeranosacnnas HENAR : - Cokpamenns:
: 3 Mpupocr 3anacos SEC: >
Fpaniia HedpTeHoCHOCTH +1x JIP JIP — 1okazanubie paspadarbiBaemblie
| =lxOHP JIHP — nokaianubie HepaipabarsiBaeMbic
0xCH | CJ1- cymmapHsie 10Ka3aHHbIC

Moacuer nokazanneix 3anacoe SEC na
Koneu 2004 rona

Texymme /1P =4 x

I Texymne JJHP =23 x

E Cl=27x

Jokazannbie

pa3pabarbiBaeMble G
Jonosamures bbbl oobem J1HP

sanacoB no kaaccnpuxanun SPE,
000CHOBANHBIH BLLACPKAHOCTLIO
KOJIIEKTOpa.

/ Jloxkasannkie HepazpabarbiBaevble

YeranoBaeHHAR HIGKNAA
rpanHia IIL'(I) TEHOCHOCTH

Puc. 14.5. Ipumep npupocra 3anacoe SEC u SPE mo peayAbTaTtaMm passBep0YHOro OypeHHs

VAQAEHHOCTh OT CYIIECTBYIOUIMX CKBa)KMH TDAHMI| MOACYETHOrO ydacTKa
He AOAKHA TIpeBbINIaTh 1,5 miara CeTKH pa3paboTKu («IpaBMAO LIara CeTKH») B
CBSI3U C TpeGoBaHMEM IMAPOAMHAMHUYECKOH CBA3aHHOCTH KOAAEKTOpa (Mpuiyem
Ha 9TUX CKBa)KMHAX AO/AKHBI OBITH ITOAYYEHBI IPOMEBILIACHHBIE TIPUTOKK ¥YB uan
JKe IIAOLLIaAbL IOACUYeTa 3aIlacoB AOAKHA ObITh OOOCHOBaHa pe3yAbTaTaMH AAU-
TeABHBIX MCIBITAHUN CKBa’KUH, ITOATBEPIKAAIONIMX OXBAT 3TOM MAOLIAAM BBITEC-
HenueM). [To cucreme >xe SPE BO3MOJKHO HCIIOAB30BaHHE KOCBEHHBIX AQHHBIX, B
ocHOBHOM cercmopa3dBepkul U [MC, aasi BEIAGACHMS IIAOLIAAWM 3aAeXKH, paspa-
60TKa KOTOPON GyAeT S9KOHOMHUYECKH LieaecoobpasHa (puc. 14.5).

Haauuue yCTaHOBAEHHBIX BOAOHe@TSHBIX U ra30HedTAHBIX KOHTAKTOB —
npasBura SEC AomyckaioT onpepeAeHHe BhICOTHI He(DTAHOW 3aAeKH N0 HHUKHEeH
¥AM BepxHei rpanunam HedrenHocHoctd (BHK wmam THK), ycranosrenHbiM 110
AaHHBIM [MC, TOALKO eCAM MHTepBaA ObIA UCIBITAH U MTOAYUEH MPUTOK (DAIOHAQ.
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Paspes 3a;1e7xu yepe3 cKkBaKuHbI A u B

CKB. A ckB. B

JononHuTte/LHLIH 00LeM
JI0OKAa3aHHBIX 3anacos SPE

BHK (mo I'HC)

Bua cBepxy

Jlokazanubie
sanacel SEC

Jonycrumbiii npupocr B
cucreme SPE, no ne B SEC

Puc. 14.6. Tloacuer pokasauneix 3anacop SEC Ha OCHOBe HIDKHEN IDaHMIBl YCTAaHOBAEHHON Hed-
TeHOCHOCTH

IMpapuaa SPE AONyCKalOT SKCTPANOASILIMIO HA OCHOBE 3HAYeHWH IAACTOBOTO
AaBAeHHMS, U3MepeHHOoro onpobosareaeM naacta RFT (puc. 14.6).

O6ocHoBaHHe 3(h(eKTUBHOCTH METOAOB MOBBILIIEHHS HEeQTEOTAAYH — TI0
cucreme SEC 06BIYHO TpeOyeTcss NPOBEAEHHE OIBITHO-MIPOMBIIIACHHON paspa-
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OOTKH, TIOATBEDIKAQIOIIEH IIOBBIINIEHHE He(TEOTAQUM B TEUEHHE AAUTEALHOTO
Cpoka (moAyropa). VICKArOueHHe AeAdeTCs TOABKO AAS 3aAeKel, KOAAEKTOPCKHE
CBOMCTBA KOTOPHIX @HAAOTHYHHI COCEAHEMY MECTOPOJKAEHMIO C XOpolleM IIpo-
AVKTHUBHOCTBIO. Takasi 3aAeXb AOAKHA OBITH IPUYpOUEeHa K TOMY >Ke TOPHU3O0HTY
¢ aHaroruuHBIME UAM Goaee BeicokuMu OEC IlpaBuaa SPE B meaoM AONyCKawOT
0OOCHOBaHUE IO aQHAAOTHUM 0e3 OPOBEAEHUsI OIBLITHO-IPOMEIIIAEHHOM paspa-
60TKH.

B cBsI3M ¢ 3TUMH pa3An4YUsAMH OO0BEMHI 3amacoB Io Kaaccudpukanmum SEC
BCerpa MeHblle, yeM o rKaaccugukanuu SPE. TlepBoit OTAQIOT mpeplodYTeHHe
UHBECTUIIUOHHEIE OAHKM B KQYeCTBe KPUTEpPUsT WHBECTHIIMOHHOM IIpUBAEKa-
TEABHOCTH, MOCKOABKY AaHHAas KAaCcCU(UKAIUSA MPAKTHYECKU NOBCEMECTHO HC-
IMOAB3YeTCSl AKIMOHEPHBIMU KOMIIAaHUAMU U ofOecleurBaeT Goaee 0OBEKTHBHYIO
OLIeHKY 3aIlacoB.

Khraccuuranua SEC B 060011€eHHOM BHAE XapPaKTePU3yeTCsl CACAYIOIUMU
YCAOBUSIMHU:

® [IOACUMTHIBAIOTCS TOABKO AOKa3aHHEIE 3amackHl;

® TIOACYET BBIIIOAHSAETCSI Ha ONPeAeAeHHYIO AATY (31 pekabps);

® 110 TeKyIIUM lLleHaM 6e3 ydyeTa MHQAANMNHN, KPOME CAyYaeB, KOTAQ HHAA-
LHMOHHEIM KO3 (UIMEeHT OroBOpeH CYIeCTBYIOIIUM KOHTPAKTOM Ha COBIT IIPO-
AYKLHY; ,

® LICXOASl U3 TEKYyIero YpPOBHsA 3aTpaT Oe3 ydyeTa MH(MASILMH, KpOMe CAyYa-
eB, Korpa MHQAAIIMOHHEIN KO3(P@PUIHEHT OrOoBOpeH CYIeCTBYIOIIUM KOHTPaK-
TOM Ha COBIT IPOAYKIIUH;

e pa3paboTKa 3alacoB AOAXKHA o6eCneyMBaTh NMOAOKHUTEALHOE 3HAaueHHe
OYAYILETro YUCTOTO AOXOAQ;

® TIOACUUTHIBAIOTCS IO U3YUYEHHEIM GYpEeHHEM KOAAEKTOPCKUM HHTEpPBaAaM,
TAe BCKDHITH MeX(AIOMAHBEIE KOHTAKTEI HAM CAEAQH IIPOTHO3 BEPTHKAABHEIX
rpaHul] HeTera3oHOCHOCTH (HalpHUMep, IO HUD)KHEH IPDaHUIlEe YCTAHOBACHHOH
HeTEeHOCHOCTH);

® 3aMlachl HAXOAATCS B 3KCIIAYATAllMU MAU WX OXBAT BHITeCHEHHEM («THAPO-
AMHAMHAYECKas CBSA3aHHOCTb KOAAEKTODa») AOCTOBEDHO IOATBEPIKAQIOTCS pe-
3yABTaTaMH UCIIBITAHUMH;

® IIpepAaraeMble MeTOARI TIOBHIIIEHUsT He(PTEOTAQYH AOAXKHEI OHITH ONpo6o-
BaHHI B TOM K€ PalOHe U Ha TOM JKe l'OPHU30HTE;

® THAPOAMHaMHUYECKask CBSI3@HHOCTE KOAAEKTOPE;

® oIpeAeAeHHe CBSI3@aHHOCTH KOAAEKTOPAa AOAJKHO NPOU3BOAUTHCSI HE TOABL-
KO HAa OCHOBE BBHISIBA€HHSI OAArONPHUATHRIX CTPYKTYPHBEIX YCAOBHH (HalpUMED,
[0 CeMCMHUYECKUM AQHHEBIM).

JAoOKazaHHEBIe 3aNachl MTOACYHUTHIBAIOTCS TOABKO IO Y4aCTKaM APEHHPOBAHUSA
3aA€XHY, BHIAGAEHHERIMH B COOTBETCTBUH C 3@KOHOAATEALCTBOM M IPHUAETAIOIIN-
MH K CYHIeCTBYIOUIUM AOORIBAIOIIMM CKBa)XMHaM, KOTODHIE B THIICOMETpHYE-
CKOM OTHOIIEHHMHM DPAaCIOAOXKEHBI He HHJ)Ke HIDKHeN IDAHHIBI YCTaHOBASHHOM
HedTera3oHOCHOCTH. CBS3aHHOCTH KOAAEKTOpa AOAKHA OBITH ODOCHOBaHa pe-
3yABTATaMM IKCIIAYaTallMM MAM THAPDOAMHAMUYECKHX HCIBITAHWN CKBa’KHH.



14.3.3. KAACCUOUKAUMSA SHEPTETUHECKOM KOMMCCUMN OOH

Kaaccudukanuas PKOOH, koropas 6wvirna opobpena ESK OOH B mapre
1997 ropa u npunsaTa B 2009 roay, peKOMeHAOBaHa K NPUMEHEHHI0 BO BCEM MH-
pe. CTpouTcst 3Ta KAacCH(UKalus 110 TpeXMepHOH CeTKe, OCAMH KOTOPOH fAB-
ASIFOTCSI T@OAOTMYecKasi U3Y4eHHOCTb, 3KOHOMHYecKas 3(p(PeKTUBHOCTL U CTe-
MeHb ITPOMBILIAEHHOTO OCBOeHHus. AAd KraccuHKaIUK 3alacoB M PecypcoB IO
Ka’>kAOHM OCH, KOoTophle obo3HauatoTcst 6ykBamu G (geological), E (economic) u F
(feasibility) ucroab3ytorcss nudpsl (puc. 14.7).

3anacel (pecypchbl) KaXAOTO MECTOPOJKACHHUS OIPEAEASIOTCA Ha rpaduke
[IOAOJKEHHEM B [POCTPAHCTBe KyOUKa, KOOPAMHAThI KOTOPOTO — TpH MBI Ha
E u yerwipe Ha F u G, Hanpumep, karteropusi 111 coOTBeTCTBYeT HaWBBICIIEH

m
=1

r

IKOHOMHYECKHE KPHTEPHH

14
5 Be®

G

|

repun

ormueckne KPY

Puc. 14.7. Khraccudukanus PK OOH 2009 r.
182



CTeleHu 3KOHOMMYECKOM 3((PEeKTUBHOCTH MO ocu E ¥ HauBRHICHIYIO CTelleHb
onpeAeAeHHOCTH 1o ocsim F u G.

Takum o6pasoMm, dopmarbHO EDK o00600maer OAHOMEDHYIO COBETCKYIO
KraccudUKanuio, TAe HaKTUYeCKH eANHCTBEHHBIM KpDHUTepHeM OBbIAd T€OAOTrHYe-
CKasl U3y4eHHOCTh, U ABYMEDHYIO 3allapHyIO, TAe AODGABASIeTCA 3KOHOMMYECKAast
IIeAeco06PasHoOCTb. OTO, OAHAKO, CYIECTBEHHO YCAOKHSIET y4YeT IOAe3HEIX HC-
KOIlaeMLIX M CTaBUT TOA COMHEHHEe NPaKTHYeCKoe IIpUMeHeHHe HOBOM KAACCHU-
(bukaruu. B 4acTHOCTH, BOIIPOCHI BBI3HIBAET BBEACHHE AOIOAHMTEABLHOH OCH, a
TakyKe MHOJKECTBO HEHYKHBLIX KaTeTOPHH, KOTOPhIe OORIYHO HH IOCYAApCTBO, HH
HedTIHBIE KOMIIAHUM He OIeHHUBaroT. OAHMM M3 TAABHBEIX KadecTB KAAcCHQH-
KaIlli{ AOAJKHA OBITh MMPOCTOTA, @ BBEAEHHUE TPeX YHCEeA BMECTO OAHOrO CYIecT-
BEHHO 3aIyThbiBaeT CpaBHEHMe 3amnacoB. Hampumep, Kakasg KOMIAHMA IPH IIPO-
YUX PABHBIX YCAOBHSIX AOAKHA CTOMTB AOPO’Ke, Y KOTOPOH 3amachl OTHOCHTCH K
Kateropuu 121 uau 1127 Aanree, ecAu AAS TOCYAAPCTBA GoAee IpHEMAEMAa KAAC-
cuuKaIMs, KOTOpasi IO3BOASIET OIeHUTh OOBbEM M3BAEKAEMBIX 3allacoB U 3ama-
CHl B HEApPaX, TO AAsT He(QTSIHBIX KOMIAHUH B IIEPBYIO O4epeAb BaKHA MHBECTH-
[IMOHHAsI IIPUBAEKATEALHOCTh IPOEKTOB IO UX pa3paboTke. TakuM o6pa3soM,
IpPenMyIecTBa HOBOM KaaccuduKanuu nepep SPE/WPC cnopHBI U OHa BpSA AU
B OAMKalmeM OyAyIeM IMOAYYMT IIMPOKOE PaclpoCTpaHeHHe.



[AaBa 15

CTAAMMHOCTb TEOAOTOPA3BEAOYHbLIX PABOT
HA HEOTb UM TA3'

HemnpepriBHBIM NpOIlecC U3y4YeHHsI 3€MHEIX HEAD C I[@ALIO BRISBACHHsS Me-
CTOPOKACHHUHM He(TH M ra3a M WX MOATOTOBKHM K IIPOMBIIIAEHHOMY OCBOEHHIO
YCAOBHO AEAWTCSI Ha pPsIA 3TamoB U cTapui. CyThb CTAAMMHOCTHU TeOAOTOpa3Be-
AOYHEIX paboT COCTOMT B TOM, YTO HA4YaAO Ka*KAOrO 3Talla ¥ Ka)KAOM CTaAMH
HAXOAMTCSI B 3@BHCHMMOCTHU OT Pe3yAbTATOB NPEABIAYIIUX pabGoT. DTalbl U CTa-
AWM Pa3sAMYarOTCs IO MacTaby M XapaKTepy OoObeKTa U3y4YeHUs, II0 3apadaM U
BUAAM DaboOT M OXUAAeMBIM pe3dyabTaTaM. OCHOBHBIE I[EAH TAKOIO pacyAeHe-
HUSI — OIPEACACHHE PAllMOHAABHOM IMOCA€AOBATEABHOCTH DelleHUs 3aAa4 pas-
AMYHOTO YPOBHS, OIleHKa 3(pPEeKTUBHOCTU M KauecTBa paboT Ha Ka*KAOH Ipo-
MEKYTOYHOH CTAAUM U IAAHUPOBAHME NIPOBEAESHUS MMOCACAYIONUX paboT.

['eoAoropa3BepOUHBIM IIPOIECC HAYMHAETCS C M3Y4YeHHsl O6Ied reoAoruye-
CKOM XapaKTepPHCTUKHM KPYTHEIX TePPUTOPHH. Ha caeapyiomeM sTame BeIGHpAIOT
pPaloHBI C OAArONPUATHBIMHU AAST OOPA30BaHUsSI M COXPAHEHUs 3arexell HedTH U
rasa reOAOTHYECKHMM YCAOBUSMH, B KOTODBIX IPOBOAUTCSI IIOMCK AOBYIIEK pa3-
AMYHOro poaa. Ilocae BHISIBA€HUSI AOBYIIEK U IIOAYYEHHSI HPOMBIIIACHHEIX IIPU-
TOKOB He()TH M ra3a IPOBOAUTCS OIIEHKQ, a 3aTeM HauWHAeTCs pa3Beaka. Takum
00pa3oM BBEIACAAIOT TPU 3Talla — PETrMOHAABHBIM, IIOMCKOBO-OIIEHOUHKI U pas-
BEAOUYHBIH, KOTOPEIE TOAPA3AEASIOTCS Ha CTaAuH (puc. 15.1).

Llean, 3apauid U MeTOAB! PabOT Ha pPa3AWYHBIX 3TAllaX M CTAAMUSIX IMOHCKOB
M Ppa3sBeAKH OTPakeHbl B AEWUCTBYIOLUEN B HaCTOsIee BpeMs BPEMEHHOTO
TIOAOKEHHM 00 3Tallax M CTAAUSIX TeOAOTOpPa3BEAOYHLIX paboT Ha He(dTh M ras
(raba. 15.1).

1]eABIO PETHOHAABHEIX TeOAOrO-TeO(PU3NYECKUX PabOT SIBASETCS M3yYEeHHe
OCHOBHBEIX 3aKOHOMEPHOCTEH T'E€OAOTHYECKOr0 CTPOEHHsi MaAOMCCACAOBAHHBIX
OCAAOQYHBIX 6aCCeHOB M HMX Y4aCTKOB M OTAEABHBIX AWTOAOTO-CTpaTHrpadu-
YECKHX KOMIIAEKCOB, OIl€HKA IIepCIEeKTHB HX HedTerazoHOCHOCTH M OIpeAe-
AeHHe MEePBOOYEPEAHBIX PAMOHOB U AMTOAOTO-CTPATUTPadUIECKHX KOMIIAGKCOB
AAS TIOCTAHOBKHU MOHUCKOBBIX paboT Ha He(dTh U ra3 Ha KOHKPETHHX OOBEeKTax.

PernoHaAbHEBIN 3Tan M3y4YeHUs] HEAD IPEALIECTBYeT IIOHCKOBO-OI€HOYHOMY
9Tally W HMPOBOAUTCS AO TeX IIOp, MOKa CYLECTBYIOT OAArONMPUSITHEIE IIPEAIIO-
CBIAKH AASL OOHApY>KeHHUs HOBBIX IIePCHEKTUBHBIX KOMIIAEKCOB Ha HEOCBOEHHBIX
rAybHHAaX ¥ 30H He(PTera30HaKOIAEHUSI B MaAOHU3VUYEHHBIX palioHax. B mpeaerax
HedTerasoHOCHBIX PalfiOHOB PerHoHanbBHBEIE PAGOTBI MOIYT MPOBOAMTBCSA OAHO-
BPEMEHHO C IMOMCKOBO-OIIEHOYHEIMA M Pa3BeAOUYHBEIMH paboTaMu. Paspemienue
Ha IIpPOBEACHHE DEerdOHaABHBIX paboT BrIpaeT PocKoMHeaApa MAM ero TeppuTo-
pHaAbHOe MOAPA3AEA€HHE, & YCAOBHS MX IIPOBEAEHUSI COTAACOBBLIBAIOTCSH MCIIOA-
HHATEASAMH 3THX paboT ¢ OpraHaMy MeCTHOTO CaMOYIIPaBAEHUS.

‘'AaBa MOATOTOBACGHA MPH ydacTuu npodeccopa 5. IlTuroza.
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Puc. 15.1. HedrerazoHocHble TePPUTOPHH H 0GBEKTHI, HCCAEAYeMBble Ha JTanax M CTapAuAaX reoAo-
ropasBeAOYHOro npomecca

B cooTBeTcTBMM € 3apauaMu PErHOHAABHBIM OTall PA3AEASIOT Ha ABE CTa-
AMH: IDOTHO3a He(TerasoHOCHOCTH U OLEHKU 30H HedTera3oHaKOIASHUSI.

LleAbro TOMCKOBO-OIIEHOYHEIX PAaGOT SIBASETCS OOHAapy)KeHHe HOBBIX Me-
CTOPOXKACHMI HeTH M ra3a MAM HOBBHIX 3aA€Kel Ha paHee OTKPBITHIX MeCTO-
POXXAEHHMAX M OLEHKa HX NPOMBILIAEHHOH 3HaYMMOCTH. ['€0AOropa3BeAOYHEIE
paGoTbl Ha AQHHOM 3Tale MPOBOAATCS AMGO MO AMIIEH3UM Ha TEOAOTHUECKOe
H3y4YyeHHe HEeAp, YAOCTOBepsitolllell NMpaBO Ha BeAEHUEe TIOMCKOB U OI[EHKH Mec-
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TOPOXXAEHUH (Ha CPOK A0 5 AeT), Aub0 II0 COBMEeNleHHOM AUIeH3UH, BKAIOYAIO-
1Ie# HEeCKOABKO BHAOB IIOAB30BaHUsSI HEAPAMH (IIOMCKH, pa3BeAKa, Aobnrda). Co-
BMEIIeHHBIE AWIIEH3UM MOTYT IIPEAOCTABAATHCSI HAa YCAOBHAX IPEAINDPHHHMA-
TEABCKOTO PHUCKA.

[TouCKOBO-OLIEHOYHBIH 3TAll Pa3AEAsIETCS Ha CTAAUU BEISIBAEHUS MU IIOATO-
TOBKM OOBEKTOB K IIOMCKOBOMY OYpPEHHIO M CT@AMIO TIOMCKA U OLIEHKU MeCTO-
POJKAEHHH (3aAerKel).

LieAbio pa3BeAQYHOrO 3Talla SIBASETCS M3ydeHHe XapaKTePHCTHK MeCTOpo-
KAGHUM (3aAerkel), obeclieyuBarolllee COCTaBACHHE TEXHOAOTMYECKOM CXEeMEI
pa3paboTKu MECTOPOXKAEHHUSI He(TH UAHM IIPOEKTa ONBITHO-IIPOMBIIIAEHHONU HAU
npoOHOM 3KCIAyaTallUM MEeCTOPOXKASHMM rasa. AMIIeH3UsI Ha PA3BEeAKY (AeTaAb-
HOe M3yYeHUE) MECTOPOXKACHHM OTACABHO He IPEACTaBASEeTCs, IPABO PA3BEAKH
MpeAyCMaTpUBAeTCsl B AMIIEH3UM Ha AOOBIYY ITOA€3HOTO MCKOIIaeMoro. AuWIleH-
3us1 Ha AOOBIYY TOAE3HOTO MCKOIIAaeMOTo, BEIAaBaeMas Ha CPoOK A0 20 AeT, paeT
IpaBO Ha Pa3BEAKY U pa3paboTKy MeCTOPOXAECHUHU.

MHOrOAETHHH ONBIT ITOKa3bIBAET, YTO I'€OAOrOpa3BeAOUYHBIEe PAabOTHI, IIPO-
BOAMMEIE B YKA3aHHOM IIOCAEAOBATEABHOCTH, IIO3BOASIIOT CBOEBPEMEHHO M C
HAaMMEHBIINMH 3aTPAaTaMU BBLISIBUTH IIePCIEKTHBHBIE OOBEKTHI M IIOATOTOBUTHL UX
K IPOMEBIIIAEHHOMY OCBOEHHIO. PellleHue 3apa4 HEKOTODBIX CTAaAMM MOJKHO CO-
BMelaTh. Tak, Ha CTaAMM PETHOHAABHBIX MCCAEAOBAHHUM Ha OTAEABLHBIX IIAOIIA-
AAX MOTYT IIDOBOAMUTBCS IIOMCKOBHIE paboTHl. B palioHaX aKTHBHOIO BEACHHS
IOMCKOBO-OIIEHOYHLIX U PAa3BEAOYHBIX PaboT BO3MOKHO BO30OHOBAEHME DErmuo-
HAABLHBIX MCCAEAOBAHUU AAS U3YUEHHSI MPUHIUIMAABHO HOBHIX THIIOB 3aAe’KeH
C npuMeHeHHeM GoAee COBEpLIEHHBEIX TeXHHYECKUX CPeACTB. IToucku, oleHKa u
pasBeApka MOTYT COBMeEIIAThbCSl IIPU BEACHHWUW PabOT Ha KOHKPETHOM IAOIIAAM.
[TocAe OTKPBITHS OAHOM M3 3aAe’KeM MOJKHO IIPOAOAYRAThH IOMCKH B APYTHX
MPOAYKTHUBHLIX I'OPH30HTax. [Tochre BBeAEHMs B DKCIIAyaTalUIO OAHOM M3 3aAe-
JKei pa3BepAOUHEIE U AdKe MOUCKOBBIE PabOTHI MOTYT NPOBOAMTECS HA APYTMX
3aAekax AQHHOrO MECTOpPOXKAeHMsl. ['AaBHOe IpHM 3TOM — COXpaHeHHe 4eTKOH
IMOCAEAOBATEALHOCTH BHITTOAHSIEMBIX HCCAeAOBaHWM. HapyllleHHMe TaKoH IOCAe-
AOBATEABLHOCTH TIPUBOAWUT K CHIDKEHUIO 3(Q@EKTHBHOCTH IIOHCKOBO-pa3Be-
AOUHHIX paboT. HanbGoaee 4acTo 3TO MPOHUCXOAUT NPU HU3KOH 3(pPEeKTUBHOCTH
paboT MO BBIIBAEGHUIO U IOATOTOBKE CTPYKTYP K IOUCKOBOMY OypeHuio. Ecam
HEIMTOATOTOBAEHHEIE CTPYKTYPBI BBOAATCSI B IOHCKOBOe OypeHHe, TO B CAydYae
OTKDBITHS 3aAeKH KapTHPOBaHUE TaKUX AOBYIIEK HPHUXOAUTCS OCYIIECTBASTH
60Aee AOPOTHMM, B CPaBHEHHHU C reopU3MKOH, FAyOOKHUM pPa3BeAOYHEIM OypeHH-
eM. Kak MpaBHAO, 3TO IPUBOAUT K OYPEHUIO OOABIIETO YHUCAA ITYCTBIX U MaAo-
MH@OPMATHUBHBIX CKBa’XKUH. BEICOKasi cTelleHb U3Y4eHHOCTH MHOTMX PETHMOHOB U
HOBBIE 3KOHOMHYECKHE peaAnd IPEAONPEAEAUAU B DPSAE CAyYaeB OTKa3 OT
KAACCHYECKOM CXeMBI CTAAUMHOCTH U CAEAAAU NOUYTHU 00s13aTeABHEIM B PalOHaX
C pa3sBHUTON HHOPACTPYKTYPOH ONEPEe’KaMoUil BBOA B IPOOHYIO SKCIIAYaTALIHIO
OTAGABHEIX 3aAeKed Ha paHHeHd CTapAud H3YUEHHOCTH AO IOAYYeHHUsI Heob-
XOAMMOM MHGPOPMAIIMHA O PEAABHOH MOAEAU MECTOPOXKAEHHA. ITO, O€3yCAOBHO,
YCKOPpSIET MOAYYeHHE «OBICTPBEIX ACHEr» U AdeT OIPeAeAeHHYIO0 MH(POpMaluio 06
OKCTIAyaTallMOHHBIX XapaKTepUCTHKaX Ha OTAEABHO B3SITOM AOKAAbHOM YYacCTKe,
HO B TO K€ BpeMsi CAEpP’KHBAET Pa3BUTHE Pa3BEAOYHOTO IIPOIECCa, IIO3BOASAIO-
1Iero KBaAM(pUIIMPOBAHHO MMOATOTOBUTH MECTOPOKAEHHE K pa3paboTke.

INMpoBeapeHMEe reoAOropa3BeAOYHBIX pPadOT B COOTBETCTBHUU C PEKOMEHAye-
MOM CXEeMOM CTapAUMHOCTU IIO3BOASIET, C OAHON CTOPOHBI, CBO€BPEMEHHO OTKa-
3LIBAThCSI OT HENEepPCIIEKTUBHEIX OOBEKTOB, & C APYrOM — IPHMEHSAThL YCKOPEH-
HBI€ TIOUCKHU U Pa3BeAKY.
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[TpepnraraemMast cxeMa CTaAMHHOCTH '€OAOIOPa3BEAOYHHIX paboOT ONMUCHIBAET
HAKOIA€HHBHIA Be€CbMa IPOTrPECCHUBHEIN ONLIT WX B YCAOBHSIX I'OCYAAPCTBEHHOTO
(bHUHAHCHPOBAHUSA M NMAGHOBOTO BeAeHHsT paboT. MIMeHHO 3Ta cxeMa HO3BOAMAAQ
OTKPHITH B Halllei cTpaHe 6oaee 3 ThIC. MECTOPOKAeHNN HedTH U raza. OpAHAKO
HAAO OHITH TOTOBBIM K TOMY, YTO C IEPEXOAOM Ha PEIHOYHEIE OTHOIIEHHs, N3Me-
HeHHeM 3aKOHOAATEABLCTBA M HOPMATHBHOM 0a3bl, C PA3BUTHUEM TeOAOTHYECKOM
HayKH M COBEpUIEHCTBOBAHHEM TEXHHWYECKHUX CPEACTB B 0OOAAQCTH MOUCKOB H
Pa3BEAKH CXeMa CTaAMWHOCTH OyAeT MOAEPHU3UPOBATHCS.

YXe celfyac B Halllell CTpaHe XOTsI U poOKO, HO CTaAW NPUMEHATCS paspa-
OGoTaHHBIE U BIEpBLIe IPUMeHeHHble B KaHape MeToAw! maest (Play) ¢ HECKOAB-
KO OTAMYHOM IOCA€AOBATEABHOCTBIO NPOBEAEHHUs paboT U MeTOAAMHU HCCAEAO-
BaHUU.

15.1. NIPUMEHEHME METOAOB NMOAEBOWN TEO®U3UNKA
HA PA3AUYHDLIX 3TAMAX U CTAAUAX
FEOAOTOPA3BEAOYHOIO MPOLIECCA*

PETMOHAAbHbBIA 3TAN FPP

Crapaus nporHosza HeQTEera3oHOCHOCTH perHoHaabHoOro s3rama IPP. Ha
CTAAMIA NPOTHO3WPOBAHMS MPOMU3BOAAT HAYHHOE 0000ljeHue Pe3yAbTATOB IIPEXK-
HUX TE€OAOTMYECKUX, reopu3nyecKuX M reOXMMHUYECKUX HMCCAEAOBAHUI, HAKOII-
AEHHEIX K HayaAy perdoHaAAbHBEIX paboT B U3y4aeMOM DEeruoHe C IIEABIO ITOAY-
YeHUsI IIPEABADHUTEABHOHN (IPEANlOAAaraeMoM) MOAEAU T'e€OAOIHYECKOTO CTPOeHHsI
U He(pTerasOHOCHOCTH HEAD U COCTaBA€HME IAQHA 3TUX paboT Ha IMepCIeKTHBY.

Ha paccMaTpuBaeMON CTAAMU PETMOHAABHOIO 3Tala MOHMCKOBO-Pa3Bep0d-
HBEIM OOBEKTOM M3YUeHUs SIBAAIOTCSI OCapO4YHBIe OacCeMHBI M HX YaCTH, B TOM
YHUCAe BO3MOXKHEIE HehTera30HOCHbIe IPOBUHIINK U HedTera3oHOCHEIe 0OAACTH.

AASl yTOUHEHUSI IIOAYYEHHOH MOAEAU MOIYT OBITh IIPOBEAEHEI eAMHUYHEIe
peruoHanbHEIE IIOAEBBIEe Teo(U3NYECKUe UCCAEAOBAHUs MAU AaKe OypeHHe Ia-
pPaMeTpU4YeCcKoi CKBa>KUHHL.

CTaAHsa OHEeHKH 30H Heprera3oHaKoINEHHH perHoHaisHoro s3rama IPP.
Ha aTo#1 cTapum nmoaeBhie reodusndeckue pabOTHI MPOBOAST C I[EABIO OCBellle-
HHS BOIPOCOB PETHMOHAABHOIO CTPOEHUSI HEeApP, ANTOAOro-hanmarbHOTO COCTaBa
U ero HM3MeHeHHs, Iareoreorpa@uiecKUx M IIareoreoMOp(OAOTHMYECKHX OCO-
OeHHOCTel M3y4YeHHBIX 30H U KOMIIAEKCOB.

[Ipy pernoHAABHBIX MCCAEAOBAHUSIX C IOMOINBIO CEHMCMOpPA3BEAKH IIPOBO-
AUTCs U3y4eHHe OOIIMX 4ePT reOAOTMYeCKOro CTPOEHUSl UCCACAYEMBIX TEPPUTO-
PHI AASl BRISIBAGHUSI U U3YYEHUS KPYNHBIX CTPYKTYPHBIX SA€MEHTOB, OIpeAeAe-
HusI TAYOMH 3areraHHUsI U XapaKTepa peAbeda yHAAMEHTa, MOITHOCTH OCaA04-
HOM TOAIIIM, BEIAGACHHUS 30H HapYIIeHUH U Ap.

AAsl pellleHHsi 3THX 3aAa4 BHIIOAHSIIOTCA CBbeMKH MacinTtaba 1:1000000-
1:500000, KoTOphHle BKAIOYAIOT IAOIIAAHBIE HMCCAEGAOBAHHS TI'PABHUTAIIMOHHOTO W
MarHUTHOTO IIOAelH, OTAeABbHBIE DermOoHanbHEIE cencMmudeckue mnpocguan I'C3,
KMIIB, MOB, pernoHanbHEIE 3A€KTPOPAa3BEAOYHEIE NPO(HUAY, U3YYCHHUE TEIAO-
BOro MOTOKa. AAsl M3YYeHHsI GoAee TAYGOKHMX CAOEB IPUMEHSIETCS METOA, TAY-
OUHHOTO CeHCMHYECKOTr0 30HAMpOBaHus (MI'C3).
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Ha paHHOW CTaAMM AOAJKHA OBITH BLIpAOOTaHa CXeMa pacyA€HEeHUs M KOp-
PeAsILIUY [IePCIEKTUBHEIX OTAOJKEHUH, YCTAHOBACHEI OAArONPUSITHEIE 30HLI BO3-
MO>KHOTO Pa3BUTHSI AOBYIIEK, PETHOHAABHEIX He(TEra3oymnopoB U AaHa OIlEHKa
pecypcoB HedTH U rasa kateropui D; u D,.

IMpu BLIGOPE MecTONOAOKeHUs1 Impodurert KMIIB MCIOAB3YIOTCS AAHHEIE
MAarHUTHOM M TPaBUMETPUYECKOM CHEMOK, IO3BOASIONIME BHIOMpaTh Hauboree
MHTEPECHBIE B TEOAOTMUECKUM OTHOUIEHUH PAHOHHI.

PeruoHaAbHBIE CEMCMHUYECKUE HADAIOACHUS IIPOBOAATCA II0 METOAMKE MHO-
rokpartHoro npoduaupoBanusi MOB, MOI'T u MIIB OITI na ONOpPHBIX IIPOTS-
SKeHHBIX TPOPUASIX.

IMoroXKeHMe ¥ OPHUEHTHPOBKA ONOPHHIX NPOMUAEH ONPEACASIOTCS AAHHEI-
MH IIPEABIAYIIUX TEOAOTHYECKMX M Teo(M3NYeCKHMX HCCAeAOBaHHM. OIOpHEE
POGUAM AOAJKHEI IIepeceKaTb OCHOBHBIE KPYIIHbIE CTPYKTYpPHBIE JAE€MEHTHI U
VBSI3HIBATHCA CO CKB&)XKMHAMM TAyOOKOro Oypenwusi. PEKOMEHAyeTCs COBMENATh
celicMuueckue TpodUAM C APyTUMH TreOPU3NIeCKUMH IPOQUAIMHU (TPaBHpas-
BEAOYHLIMH, MaTHUTOPa3BEAOUYHBIMH, JAEKTPOPa3BEAOYHLIMH M Ap.) C LIEABIO
obAerdeHHsi COBMECTHOM KOMIIA€KCHOM HHTEpIIPETalluy BCeX reodUu3MYecKHX
MaTEePHUAAOB.

NOWNCKOBO-OUEHO4HbIA 3TAM PP

CTraAnH BBISIBACHHS H IIOATOTOBKH AOBYLIEK K IIOHCKOBOMY OYpDEHHIO HO-
HCKOBo-ogeHo4Horo srana I'PP. Ha crapuu BBISIBAEHUSI OOBEKTOB reodusmye-
CKHe HMCCAEAOBAHUS IEPCIEeKTUBHEIX B He(PTEerasoHOCHOM OTHOIIEHWH 0OAacTel
MIPOBOAATCSA C LIEABIO BLISIBAEHUSI T€OAOTHUECKOTO CTPOSHUS OCAAOUHOM TOAIIM H
dyHAaMeHTa, KAPTUPOBAHHUS CTPYKTYP 2-TO NMOPSAKA (BaAbl, IPOTMOEI pPa3MepoM
B AGCATKU M COTHH KHAOMETPOB), TPACCHUPOBAHUS PETMOHAABHEIX HADPYIICHHM U
B KOHEYHOM CYeTe ONPEACACHUS AOKAABHBIX CTPYKTYD HAM AOBYIIEK, OAQromnpu-
STHEIX AAA AKKyMyAsuuum HedTm U rasa. ViTak, Ha paccMaTpuMBaeMOM CTaAHMH
TIOMCKOBOTO 3Tana I'PP IMOMCKOBHIH OOBLEKT U3yYeHUsT — PANOHEI C YCTAHOBAEH-
HOM M BO3MOXXHOM He(dTerasoHOCHOCTbIO, He(TerasoHOCHBIE KOMIIAGKCEHI, a
TaK>Xe BLISBACHHLIE IIEPCIIEKTHBHBLIE AOBYIIKH (BO3MOXXHEBIE MECTOPOXXACHUS)
HedTH M ra3a U KOHTPOAMPYIOIIHE UX AOKAAbHBIE CTPYKTYPHEIE, AUTOAOTHYE-
CKHe U CTpaTUTpaduYecKrue 3AE€MeHTHI.

KoMmaeKke paGoT, BEIIOAHSIEMEIX Ha CTAAWM BHISIBACHUSI OOBEKTOB, AOAKEH
BKAIOYAThL BUABI HCCACAOBAHMIM, KOTOPEIE TO3BOASIIOT AOKAAM30BaTh OOBEKTHI
AETAABHBIX MCCACAOBAHMI M BLISIBASITL II€PCIIEKTUBHLIE OOBEKTHI.

B 3aBHCHMOCTH OT CTPOEHUs palioHa U pa3MepoOB CTPYKTYP HUCCACAOBAHUA
npoBoasaT B Macinrate 1:500 000 u 1:100 000 KOMIIAEKCOM METOAOB, BKAIOYAIO-
UM MAOIMaAHYI0 ckeMKy MOI'T, KMIB 1o eAMHUYIHBEIM TPOQHUAAM, ACTAABHYIO
rPaBH- M MAarHUTOPa3BeAKy. [loAeBEle reoH3nIeCKHe METOAHI, IIPH HeOoOXOAU-
MOCTH, AOHIOAHSIIOT F€OAOTUYECKOM M CTPYKTYPHO-TEOAOTHYECKOM CHEMKOH, Ieo-
XUMHYECKHUMH H MOP(POMETPUYECKUMH HCCACAOBAHUSAMH, ITO3BOASIOIIMMU Ha-
METHTb YYaCTKHA PA3BUTHS AOKAABHEIX MOAHSATHM. YCAOBHSI H METOAMKA MPOBE-
ACHUSI TAaKMX HCCAEAOBAHHWU H3A0KEHBLI B COOTBETCTBYIOUIHMX DPYKOBOACTBAX H
yKa3aHMAX.

OcHOBHas IIeAb CEHMCMOPa3BEAOUYHHIX paboT HAa 3TOM CTaAMH IOATOTOBKH
OOBEKTOB — CO3paHKe (POHAA AOBYIIEK M OI[eHKa UX PECypPCOB AAS ONPEACACHUS
OYEPEAHOCTH MX BBOAA B FAyOOKOe NMOHUCKOBOe Oypenue. ONpeAeAsioTCs pecyp-
chl o Kareropusim D; u Cs.
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CTasnsa MOHCKOB MECTOPOXACHHH He@TH H ra3a HOHCKOBO-OLEHOYHOIO
srama I'PP. Ha paccMaTpuBaeMoOM CTapAUHd OCHOBHEBIM BHAOM AESTEALHOCTH SIB-
AsieTcsl TOUCKOBoe OypeHme. OOBEKTOM H3yYeHHUsI CAYIKAT MOATOTOBAGHHEIE K
OYpeHUIO AOBYIIKH.

T'AaBHEIA MeTOA M3yYeHHUsI IIOATOTOBACHHBIX K OYpPEeHHIO AOByIEK HedTH U
raza — cercmopasBeaka MOIT 2A, PeayabTaThl 3THX paboT 6yAyT Goaee MOA-
HEIMH, €CAH HUX AONOAHSATH BLICOKOTOYHBIMU MAarHUTO- U T'PaBHpPA3BEAKON, HEKO-
TOPBEIMH BHAAMH 3AEKTPOPa3BEAKH, TEPMOMETPHUM W papuoMeTpuH. Maciiutab
TaKUX ChEMOK B 3aBHCHMOCTH OT Pa3MepPOB U CTPOEHHUS] AOKAABLHBIX CTPYKTYP
usMensiercst or 1:100000 apo 1:25 000.

PA3BEAOYHbLIA STAM PP

PaszBeAoYHad cTaAHa pa3BepoyHoro srarna I'PP. Ha pa3BepAOUYHOH CTapun
OCHOBHOE MeCTO 3aHMMAIOT I'AABHBIM O0pa30M reo(pu3UYECKHe MCCACAOBaAHMA
(ceticmmyeckue meToABl — MOI'T B CTaHAQPTHOM M BBICOKOpAa3pellarolein Mo-
AMQHUKAIIMK C IPUMEHEeHHEM METOAUKH INpPSMBIX MOUCKOB I1I1 u mporHosupoBa-
HWsT reoAoruyeckoro paspesa [II'P; saekTpopasBepounnie — HIT — menpepnis-
Hoe mnpogurupoBanue, HAO3 — HenpephIBHOE AWUMOALHO-OCEBOE 30HAHUPOBA-
Hue, 3CB3 — MeToA CTAaHOBAEHUS IIOASI B OAMJKHEH 30HE; rpaBUpa3BeAKa; Mar-
HHUTOPA3BEeAKA; TEPMOPA3BEAKa; KOMIIAEKCHPOBAHUE METOAOB, & TAKKe CeNlCMHU-
yecKHux uccaepoBaHunt meropamu BCIT u oTpaskennoro roporpaga MOTIT). Ilo
pe3yAbTaTaM BHIIIOAHEHHBIX pPaboT 6ypeHUs U reo(PU3UKU YTOUHSIIOTCS MOpGo-
AOTHSI CKONIAEHHHN YTA€BOAOPOAOB, HX IIDOCTPAHCTBEHHBIE OYEPTaHMs, U3Y4aeTCs
MAOLIaAHAsT U3MEHYUBOCTH IPOAYKTUBHBIX OTAOXKEHHWH, CTPOATCS KAapThl H3Me-
HEHMsI MOITHOCTENH M AHTOAOTO-(PU3MYECKUX CBOWCTB IIPOAYKTHUBHEIX KOAAEKTO-
POB, reopornyeckre NpoUAM M CTPYKTypHBEIE KapThl. Ha 3TO# cTapuum mo cy-
LIeCTBY IIPOM3BOAUTCS IIOATOTOBKa 3arerXell Hed)TH M rasa K pas3paboTke, MpH
3TOM BO3MOJKHA OIleHKa 3allacoB He(dTHU U rasa Kareropuit B, C, u C,.

Ha paHHOW cTapuM OGBEKTOM HU3yYeHHS reO(DHU3NYECKUMH METOAAMHU CAY-
JKAT NPOMbBILAEHHbIe MECMOPOXKGEeHUS (3aAeXU) YTAEBOGOPOGOB.

Anaa BeIOOpa CHUCTEM pa3MeINeHUs] CKBaXKWH NAAHUPOBAHUSL U KOHTPOAS
MMPOMBICAOBHIX pPa6oT, 0CO6eHHO B NepUoA IpoBepeHUss OI13 (ONBITHO-MPOMBIIII-
AGHHOM D3KCIAyaTanuu) TpebyeTcsi AeTarbHOe 3HaHHe MOAEAH cpeAbl. CAOXK-
HOCTb MeCTOPO’KAEHUSI YaCTO CBsI3aHa CO 3HAYMTEABHOW IPOCTPAHCTBEHHOMN He-
OAHOPOAHOCTBIO ITOPUCTOCTH, TAWHUCTOCTH, TPEUIMHOBATOCTH U T.A. O6 3THX
NPOCTPAHCTBEHHBIX U3MEHEHUSAX B MEXXCKB&XKHHHOM IPOCTPAHCTBE HEAb3S IO-
AYUMTE CKOABKO-HUOYAB AETAABHOTO IIPEACTABAEHHSI TOABKO M3 OMpOOOBaHUSA
CKBa)XMH, KapOTa’ka MAW aHAAM3a KepHa. MOKHO HaAeAThCS UX HOAYIUTH AHIID
C IOMOIIBIO IOAHOIO KOMIIAEKCa reoM3WYeCKUX H3MEepeHUN, TAaBHBEIM obpa-
30M cencMuyeckux. B pesyavTaTe H3yueHUs1 [lapaMeTPOB M XapaKTEPHUCTHK,
CBSI3aHHHEIX CO CKOPOCTSIMH M 3aTyXaHHUEM CEHCMHYECKHX BOAH, B IOPHUCTHIX IO-
poapax OBIAM yCTAHOBAEHBI TECHEIE CBSI3M C TMOPUCTOCTBIO, T'AMHHCTOCTBIO,
HANPSXEHHOCTELIO, TeMIIepaTypod, (MAIOMAOHACHIIIIEHWEM M HUX (PAasoOBLIM CO-
CTOSIHUEM.

CoBpeMeHHass METOAMKA KOMIIA€KCHPOBAHHSI HA3€MHOM CEMCMOpa3BeAKH
MEeTOAOM MHOTOKPATHOTO MEepPEeKpBITHs, CKBAXXUHHOM celicMopasBepAku BCII-
HBCTI B mOAsIpH3allMOHHON MOAMMDHKANNUKU U OYPEHHs MO3BOASIET PEIIMTH PHA
38784 MO AETAALHOMY H3YYEHMIO OKOAO CKBA’KMHHOTO MPOCTPAHCTBA HA 3Tame
Pa3BeAKH U 3KCIAYATallMM MECTOPOKACHUH.
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OCHOBOM AASI PEIeHUsI CAOKHEIX 3aA@4 CAYIKAT: PACIIMPeHHe U3MepsAeMbIX
napamMeTpoB (TPEXKOMIIOHEHTHAasi PervucTpalys); MOASPH3alMOHHBIA aHAAHM3 U
COBMECTHasi MHTepIpeTanusi BOAH pa3HbIX Tunos (PP, PS, SS), mmrerpuposas-
Has MHTepPIIpeTalus PasHOPOAHOM reoaoro-reogusmdeckor nadopmanuu (FMC,
MOIT, MIIB, BCIT-HBCII, TAU u ap.). VICIOAB3YIOTCA aMIAKWTYAHO-(pa30BEIE
XapaKTEPUCTHKHU TIOAHOTO BEKTOpa CeMCMHYECKUX KOAeOaHUN YIPYTUX BOAH AAS
[IPOTHO3UPOBAHHUsI NEeTPOPU3UYECKUX M EMKOCTHBIX CBOMCTB DPe3epByapoB —
IIOPUCTOCTH, MPOHUIIAEMOCTH, IIeCYaHUCTOCTH, TPEIUHOBATOCTH, XapakTepa Ha-
CEHILICHMsI, HATPSKEHHOTO COCTOSHUSI CPEAbl M ONTHMMHU3AILUM pPa3paboTKu Me-
CTOPO’XA€HUN U MHTEHCU(PHUKAIIMKU IIPUTOKOB,

Pe3yAbTaTOM paboOT SIBASIETCS AETanbHasi COTAAQCOBAHHAS MOAEAB OKOAO-
CKBa)XMHHOIO MAM MEXCKBA)XHMHHOTO IPOCTPAHCTBA B BUAE €AWHOM COBOKYIIHO-
CTH CTPYKTYPHBIX, CTPaTUrpadUYeCcKUX, CTPYKTyPHO-(POPMAIIMOHHEIX, AUTO(dA-
IIMAABHEIX, eMKOCTHEIX ¥ (PHUABTPAlMOHHBIX Mopenel. Haamune noaxHoro xHabo-
pa Takux MopeAel (6e3 IIPOIyCKOB) IIO3BOASIET pellaTh NPAaKTHUYeCKH BCe
KOHKpETHbIe IIPUKAGAHBIE 38AQ4U: T€OAOTHYECKHEe, METOANYECKHE M TEeXHOAOIH-
yecKue,

OAHO M3 TAABHEIX HalpaBACHUM MOBBINIEHHUs KadeCTBAa Pa3sBEAKH, MPOEK-
THPOBaHMsI, YIIPABACHHUSI ¥ KOHTPOASI 3@ pa3paboTKOM MEeCTOPOXACHUH — CO3A4-
HHE KOMNbIOMEPHBIX NOCMOSAHHO gelcmBYIOWUX Ie0AOro-MeXHOAOTUYeCKUX Moge-
Aell, B TOM UKMCA€ Ha OCHOBE HCIIOAB30BaHHUs celicMopasBeAKu 3D.

TPYAHOCTH NPOEKTUPOBAHUSI CUCTEMEI Pa3pabOTKH AIOGOro HOBOTO MECTO-
POKAEHHUSI CBSI3aHBI C OTCYTCTBHEM B HEOGXOAUMOM OObeMe HHGOPMAIUU O
paclpepeAeHuHd 1Mo mAaowaAu u paspe3dy OEC M DAOTHOCTHM 3amacoB. 3apaduu
AETAaALHOM Pa3sBEAKH MECTOPOKAEHUsI PellaloTCsl Ha CTAAMM pa30ypHBaHMs €ro
SKCIIAyaTalMOHHLIMY CKBaKHWHaMH. [ToAydeHHEIe pPe3yABTaTEl KOMIIAEKCHOU 06-
paboOTKK M MHTepIpeTanuu ceificMopasBepAKd 3D IpH3BaHEI BHIIBUTE OCOOEHHO-
CTH TeOAOTHMYECKOTO CTPOeHHs 3arerkel HedTH pa3pabaTeiBaeéMOro MeCTODOXK-
ACHHUS U UCIIOAB30BaTh 3Ty MH(MOPMAIMIO AASL IIPUHSTHS PELIeHUH ellle Ha 3Ta-
e dKCIAyaTallMOHHOTO OypeHwus.

AAsl CDAaBHHUTEABLHOTO aHaAM3a C IIPOEKTHHIMH PeIIeHUsMH TeXHOAOrHYe-
CKOM CxXeMbl pa3pabOTKH MECTOPOKAEHUSI HUCIIOAB3VIOT KapTy IPOTHO3HOTIO pac-
npeaenrennsi KoHAUINMEU OEC DPOAYKTUBHEIX OTAOKEHHMH, IIOAy4aeMOM IIO
CelCMMUYEeCKUM AQHHEIM. AaHHasi KapTa IO3BOAsieT Ha KadeCTBEHHOM YPOBHE
BLIIIOAHHUTEL PAH)KHPOBaHUE MECTOPOXXACHUS Ha Pa3sAMYHBIE II0 KOHAMIIUSIM y4a-
cTKU. PeKOMeHAyeTCsl B AAABbHEMINeM MepeHTH Ha PAaHXHPOBAHHE C HCIOAB30-
BaHHEM KapTEl YAGABHBIX 3allacoB, TaK KaK pPeHTaGeAbHOCTh OYpeHHsi HOBBIX
CKB&XWH B 3HAYHTEABHOM Mepe OIPEAEAseTCs MHUHMMAALHO peHTabeABHBIMH
3amacaMu HedTH.

DKoHOMHYecKass 3¢ (PeKTHBHOCTL CeHCMOpa3BeAOYHHIX pabor 3D Oyaer
CKAGABLIBATECSA HA 3Talle IKCIAYaTallHOHHOTO OYypeHHsA MECTOPOXAEHHS 3a CYET
6oree 060CHOBAaHHOrO pa3GypHUBaHUs SKOHOMHYECKH DeHTAOEeABHEIX AAf paspa-
OOTKH Y4YaCTKOB MECTODPOXXAEHHS U BBIOGOpa M30HMpaTeABHOW CHCTEMEI paspa-
60TKU B IepClIeKTHBE.

B Hacrosiiiiee BpeMsi OUYeHb MHOTHE reopH3ndecKHe KOMIIAHWHM CTAAW IIH-
POKO HCIIOAB30BaTh CEHCMHUYECKHe AAHHBEIE, «OOy4eHHBIE» Ha CKBAKHHAX, AA
[IPOTHO3a IOACYETHEIX [1apaMETPOB B MEXCKBAXMHHOM IPOCTPaHCTBE. VICIOAB-
3YIOTCSI CaMble Pa3sAMYHEIE aATOPHTMEL, OCTaeTcs He COBCEM YPEeryAMPOBaHHBIM
BOIIPOC O COIIOCTABUMOCTH TAaKMX AAQHHBIX. BeAb CEHCMHUYECKHH AMAIa30H C
npeobaaparomuMu yactotaMu B 30-40 1] He MOXXeT 06eCIeYnTh BEPTHKAABHYIO
paspelieHHOCTs B AOAY MeTpa U A@Ke B IIepBhI€ MEeTPEI, KOTOpasi IPHCYTCTBYET
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B «CKBa)XUHHBIX» pa30uBKax. AAs TOro, YTOOEI XOTsI OBl YaCTHYHO CHSATH 9TH
MPOTUBOPEYUsT YaCTO OCpeAHsIOT pAaHHEIe 'VIC B uHTepBasax npuMepHo 10 M,
YTO IPU AAGHHBEIX CKOPOCTSIX IIOYTH 3KBHUBaAeHTHO 10 Mc. AaabHeHINHMe COIOC-
TaBACHMSI CKBa)KUHHHIX AGHHEIX U CEMCMUYECKHX aTpuOyTOB M MOAy4YEHHE KOp-
PEASIIIUOHHEIX YW PErpeCCHOHHBIX 3aBUCHUMOCTEH OCYIIECTBASAOCHL Ha 3TOM
YPOBHE AETAaABHOCTH.

[Tpu nporHO3MpPOBaHUM KOAAEKTOPCKHX CBOMCTB MECTOPOXACHUS CTaBUTCA
3apava noayyenusi o6reMHoro pacupeaeresuit OEC kak mo maoniapy, Tak U 1o
rayouHe. C 3TOH IIEABIO IIPOBOASIT COTNIOCTABA€HHE AQHHBIX CEMCMOPAsBEAKH M
I'MC ¢ meAbro moMCKa Kak opHOMepHOU (Single attribute) Tak u MHOTOMEpHOH
(Multi attributes) cBazm.

AASL TIporHO3a HCMOAB3yIOTCsT MaTepuarbl PEC (MOpPUCTOCTh, IPOHHIIae-
MOCTb M T.A.) BAOABL CTBOAA Ka’XAOM CKBa’XMHBI, NIOAYYEHHBEIE B De3yAbTare
cTaHpapTHoOM uHTrepnpetauuu I'MIC u BCeBO3MOKHBIE AMHAMHUYECKHe IlapaMeT-
PEL CeHCMO3allUCH, pacCUNTaHHEIE KaK II0 CyMMOTpaccaM, Tak U II0 celcMuie-
CKOMY aKyCTH4eCKOMY HMIIeAQHCY (aTpubyThl ['MALOepTa, MX NPOM3BOAHEIE, He-
AMHEHHble (QYHKIIMM aTpUOYTOB: KOPHH, AOTaPU@MHI U T.I1.). ITonbITKa AOGUTBCS
IIeAH TPAAUIIMOHHEIM CHOCOOOM, KOrA@ MeTOAAMM CTAaTUCTHUKHM IIOAOMpaeTcs
OAMH Hauboaee MOAXOAAIIMH aTpUOYT M C €ro MOMOIBIO OCYIEeCTBASETCA IIPO-
rHO3 LIEAEBOTO IapaMeTpa, Kak NpPaBUAO, He IPUBOAMT K ycnexy. Hamboaee
BEICOKHH KO3(M(DHIIMEHT KOPPEASIINY He IPEBBICUA 43 % AAS MOPUCTOCTH. DTOT
PE3YALTAT HUKAK HEAb3s1 Ha3BaTb YAOBACTBOPUTEALHKIM.

B cBsism C 3TUM MOXHO OOHAPY)KUTb MHOTOMEPHYIO CBSI3b KOAAEKTOP-
CKMX CBOWMCTB U celcMudecKux aTpubyToB. CTOUT OTMETUTH, YTO AATOPUTM
aBTOMATHYECKH HAXOAUWT CBSI3b U3 KOAMYECTBA aTPUOYTOB, YKA3aHHBIX IIOAB3O-
BaTereM. B AaAbHeHIIeM, MCXOAS M3 HAMASHHOM CBSI3H, MCXOAHLIE cercMuue-
CKUe aTpubOyTH IIePeCYUTHLIBAIOTCS B NporHosupyeMble panHble ['MIC. B KauecT-
Be TECHOTHI CBSI3M OII€HHUBAETCA KO3 (UIIUEHT KOPPEAsiINU MeXAY akThde-
ckuMu AaHHBIMU [VIC u nmpeacka3aHHBIMU. I1py yBEeAMYEHHMH KOAMYECTBA aTpU-
OyTOB, YY4aCTBYIOLIMX B IIOMCKE CBf3H, KO3(MMUIHEHT KOPPEASIHH yBeAWYH-
BaeTCs. ‘

KasxyIieecsi TMOBHIIIIEHHE YHCAOBLIX IIOKa3aTeA€H BCe PAaBHO He MOXKET
VAOBAETBOPUTH HMHTEPIIPETaTOpa AdXKe BAOAL CTBOAA CKBA)KMH B IIPEAEAAX IIPO-
AYKTHBHOM TOAIIY, He TOBOPA YK€ O MEKCKBA)XHHHOM IIPDOCTPAHCTRE.

AAST AAABHEHIIIETO YAYYIIEHWsI Pe3yAbTAaTOB NPOTHO3a HCIIOAB3YeTCA METO-
AMKA, OCHOBaHHAsi Ha NMPUMEHEHHH aArTOPUTMOB HedpoceTei. EcTeCTBeHHO, 4TO
MpUeMAEMblE pPEe3yABTATHl IIOAYYAIOT B OrPAHMYEHHOM IIPOCTPAHCTBEHHO-
BpeMEHHOM HHTEPBAAE, A€ BOAHOBOE IIOA€ HE MEHSETCSI KAPAMHAABHO (HAIpH-
Mep, B IIpeAeAax pesepByapa). B ocTaAbHOM IPOCTPaHCTBe MOIYT OBITH IOAyYe-
HBI AOJKHEIE aHOMAAWHM MCKOMOTO IlapaMeTpa, CB3aHHble C U3MEeHEHHEM Xapak-
TEPUCTHK BOAHOBOI'O IIOAS IIO MHBEIM IIPUYMHAM.

BuisiBaennble cBasu PEC u ceficMuyYecKuX aTpUOyTOB  UCIHOAB3YIOTCS
AT pacueTa OOBEMHBIX pacCHPEAEA€HHH KOAAEKTOPCKHX CBOHCTB BO BCEM
npocTpaHcTBe HCXOAHOM 3D celicMopa3BepkH. OKOHYATEABHBIM pE3YABTATOM
nepecyeTa SABASIIOTCS «KyOBLI» IOPHUCTOCTH, T'A30HACBHIIIEHHOCTH U IPOHUIlaeMO-
CTH, KOTOPEIE CAY>KAT OCHOBOM CO3AaHUSI OO'BEMHOM I'€OAOTMYECKON MOAEAHU 3a-
AEXKMU.



15.2. OBA3ATEAbHbIE KOMIMAEKCbI
FEOAOTO-TEO®U3NHECKMX UCCAEAOBAHWIA CKBAXHMH
AAA PEWLEHUA TEOAOTUHECKUX 3AAAY

HA PA3AUYHLIX 3TAIMAX U CTAAUAX TPP

PETMOHAAbHbBIA 3TAN PP

Crapnsg nporHo3a He@rera3oHocHOcTH., Kak W3BEeCTHO, Ha CTAaAUHM  IIPO-
rHO3UPOBAHUS peruoHarbHoro jsrana [PP Ha Oasze Bcell HMeromleWcs reo-
Aoro-reopusndeckor MHGOPMAIUU CO3AA€TCs NPEABAPUTEABHAs (IPOTHO3Has)
reoAOTHYEeCKass MOAEAb CTPOEHUSI HEAD HCCAEAYEMOM TEPPUTOPHUU U ODOCHO-
BBIBAIOTCSI KPUTEPUH IIPOTHO3a He(PTEerasOHOCHOCTH. 3AeCh HHQOPMAIUs
o6obmiaeTcss ¥ aHAAM3UPYETCSI Ha CHUCTEMHOM OCHOBe. TO eCTh HMeloluecs
pauHbIe MeToAOB ['MPC x0T ¥ MOI'yT MAAIOCTPAIUMU II€PEUHTEPIPETUPOBATHCS,
HO O0SI3aTEABHO B KOMIIAEKCE C AQHHBIMH APYTHX MeTOAOB. OO0s3aTeABbHBIN
KOMIIAEKC HCCAEAOBAHMU B AQHHOM CAyYae TPYAHO IIA@HHMPOBATBH, TaK KaK HC-
IIOAB3yeTCs BCsl HAKOIMBUIASICS reoAoro-reodusndeckas MHGpopManus A0 INpo-
BEAEHHUS DernoHaAbHBEIX HccaepoBaHur I'PP. CaepyeT OTMETHTh, YTO Ha 3TOH
CTAAMM BaKHA TaK)Xe TreOxXuMHyeckas HHQPOPMAIUS AAS IIPEABAPUTEABHOrO
000CHOBaHHUSI BO3MOXXHBIX YTA€BOAOPOAHEIX CHUCTEM Ha paccMaTpUBaeMOl Tep-
PUTOPUHU.

CrajHsa oLeHKH 30H HegrerazoHaxkomieHuH. Ha panHou crapuu I'PP o6s-
3aTEeABHO IIPOBOAAT ONOPHOE U IllapaMeTpHueckoe OypeHue, CocraB 00s3aTeAb-
Hord kommaekca T'MMPC B 3TUX CKBa’XHWHaX IIPUBEAEH B TabA. 15.2,

Komnaekc TUPC aas pelieHHsI TeOAOTHYECKUX 38A84 OAMHAKOB (IIO COCTa-
BY METOAOB) AASI ONOPHBIX M IlapaMeTPH4YeCKHX CKBa)XHH. [JOCTOSHHYIO 4acTb
00513aTEALHBIX UCCACAOBAaHUM COCTaBASIIOT:

e O6IIIMe NCCAEAOBAHUSA 110 BCEMY CTBOAY CKBAa’XUHBEI;

® AeTaAbHBLIE MCCAEAOBAHHUS B HEM3YYEHHOM 4YaCTH pa3pes3a U B MHTEPBaAaX
TIIpeAloAaTaeMOM ITPOAYKTHUBHOCTH.

H3MeHsieMasi 4aCTb OOSI3aTEABLHBIX HMCCAEGAOBAHUM ONpPEAEASieTCS KOHKpeT-
HOM I'e0AOTO-TEXHOAOTHYECKOU CUTyaIHe.

AOTIOANHUTEABHEIE HCCAEAOBAHUS AAS pelLIeHHs TeOAOTHMYEeCKHX 3aAad IIAa-
HUDYIOT U BERIIOAHSIOT II0 MHAMBHAYAABHBIM IIDOTpaMMaM U IO CHeIUarbHBIM
TEXHOAOTHSIM AASI BBIAGACHHSI M U3YUE€HUSI CAOJKHO IIOCTPOEHHBIX KOAAEKTOPOB B
OTAEALHLEIX HanubOoAee NepCHIeKTUBHBIX HMHTEPBaAaX. OTHU MCCAEAOBAHUS BKAIO-
4yaloT B cebsl TpUMeHeHHe UCKYCCTBEHHBIX KOPOTKOKHUBYIIIUX U30TOIOB (PapHoO-
HYKAMAOB) U 4acCTh OOSI3aTEABHHIX MCCAEAOBAHUM IIPU CMEHE CKBa)KMHHHIX yC-
AOBUM (Ha ‘ABYX IIPOMEIBOYHHIX JXMAKOCTSAX — [TJK, IOBTOpHBEIe M3MepeHUs BO
BpeMeHU 10 Mepe (POpMUPOBaAHUA UAM pPacPOPMHPOBAHUS 30HBI IPOHUKHOBE-
HUSA U AD.).

ITpu u3yyeHHN ONOPHBIM U IlapaMeTpHuYeCKUM OypeHHeM CAOJKHBIX THUIIOB
pa3pes3oB C NPSAMBIMH IIPHU3HaKaMu HedTerazoHOCHOCTH B COCTaBe AOIOAHU-
TEeABHEIX HCCA€AOBAHUM IIPOBOASITCA IIOBTOPHEIe u3MepeHuss Meropom UMK —
npu Oyperun Ha npecHbix [DK, meropom BK — npum Gypennnm Ha MHHepa-
ansoBaHHEX [1JK. TIpM BCKpPHITUM Ta30HOCHOrO pa3pe3a IPOBOAUTCS IIOBTOPD-
Heli HK B TedeHMe HECKOABKWX MECSAIIEB II0 Mepe HCIBITAaHUS OOBLEKTOB B KO-
AOHHE,

O6si3ateasHblt kKoMInaeke [MIC aas M3ydeHHsI TE@XHHYECKOIO COCTOSIHUS
OTKPBITOTO CTBOAA OypSIIIMXCSI CKB&)KUH COCTOUT U3 HMHKAMHOMETDHUH, IIPO-
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Tabaunma 15.2

OO0s13aTeABHBII KOMNAEKC HccaepoBaHuA THPC AAf penieHHst TeOAOTHYECKHX 3aAa4 B ONOPHBIX
H NapaMeTPHYeCKHX CKBa)KHHaX

CTpyKTypa KOMIIAEKCA

Metoas: TUPC

TTocTosiHHAas
4acTb 06s3a-
TEABHRIX UCCAE-
AOBaHMI

Hamensemasn
4acTh 0Os3a-
TEABHRIX Ae-
TAABHBIX UCCAE-

O6ie HCCAGAOBaHUA (IO BceMy
paspe3y CKBa’kKHH)

AeTarbHEIE HMCCAEAOBAHUsS (B He-
HM3yYeHHOH paHee 4aCTH pa3pe3a H
B HHTEpBaAaX IIPEANIOAAraeMOM
NIPOAYKTHBHOCTH)

IMpr HaAMYMM B MEpPCHEKTUBHBIX
WHTEepBaAaX paspe3a CAOXKHBIX
KOAAEKTOPOB (TPELIUHHEIX, TAMHU-
CTBIX, GUTYMWHO3HBIX)

I'TH, TIC, KC (1-2 30Hpa us cocraBa BK3),
BK, T'K, HK, AK, ITK-I1, npocduremerpus,
3aMep eCTeCTBEHHOH TeMIIeparyphsl IOPOA,
BCI1

T1C, BK3, BK, MK (3MK)}, MK, BMK,
npoduremerpus, I'K-C, HK, HHK, AK,
ITK-I1, ITTK-A, rpaBUTallMOHHEIA KapOTa)kx
(AO AOCTYNIHHIX TAyOHH), HaKAOHOMETDHS,
MK, KMB

AK, TAK, OIIK, HWIIT, aaeKTpuueckoe
(akycTHYeCKOe) CKAHMpOBaHKE

AOBaHHUH
Ana onpeperenusi  moaoxenws | TAK, OIK, UTTT, UHK
MeR(AIOMAHBIX KOHTAKTOB M H3y-
YeHUs] TIAQCTOBBIX AABA€HHH B
NIepCHEeKTHBHBIX HHTEPBaAaX
Ilpn HM3KOM BBIHOCE KEepHa OT60p KepHa M3 CTEHOK CKBaKHHBI IIPH-
Oopamu Ha Kabeae (KO)
Ipu  HeoapHO3HayHOM  reoaoru- | TAK, OIIK, MUIIT, KO, wuccaepoBaHusi B
YEeCKOW MHTEepNpeTalyd MaTepua- | HLOOXOAUMBIX HHTEPBAAaX I[10 CHeIHaAb-
A0B 'MIC B mepCrneKTHBHBIX HH- | HEIM TEXHOAOTHSM CO CMEHOM TeXHHYECKHX
TepBaAaX pa3pesa YCAOBHH B CKBa)XHHE
dUAEMETPpUH, DPEe3UCTUBHMETPUM U TepMOMETPUH (IO BCEMY CTBOAY CKBa-
XKUHBI).

Ob6sa3areabHbIl KoMIAeKC [VIC B uHTepBanax, HaMeUaeMbIX AASI MCIILITAHUA
B OTKPHITOM CTBOAE B IIponecce OypeHHsi CKBaXUHBI, BKAwouaeT B cebs: T1C
(mpu saekTpudeckoM conpoTuBaeHun DK Brime 0,2 Om-M), BK (mam UK), TK,
HK, npoduaeMeTpuio, IPOBOAUMEIE HEIIOCPEACTBEHHO Nepep HUcnbiTaHueM. Ec-
AM B palioHe paboT poKasaHa 3dPeKTUBHOCTL [VIC, BEIMOAHAEMEIX IO METOAH-
Ke «KapOTaXX — UCIILITaAHWE — KapOTaXk», TO IOCAE€ IPOBEACHUsI WCIBLITAHUHM I10-
BTOpHO peructpupyioT BK, I'K, HK.

[Tpy HeoO6XOAUMOCTH HCHHITAHHUA OOBHEKTOB B KOAOHHE OMOPHEIX WAM IIa-
paMeTpUUYeCKUX CKBAXHH TIPOBOAAT AOIOAHUTEABHO OOS3aTEABHBIM KOMIIAEKC
T'C (Tabda. 15.3).

Tabaunma 153

O06s3aTeABHbIH KOMIIAEKC

I'IC npH HCNBITAHHRX B KOAOHHE

3aAa4YM KOHTPOASA
3a MCHBITaHUSIMHA

YCAOBUA IPDOBEAEHUST HCCACAOBAHUM

MeTtoan!

pesy

Jikzace

Yrounenne BhIOOpa 06B-
eKTa M IpHUBA3Ka K pas-

KonTpoas nponecca
NPUTOK& U MEPONPUSATHH
110 ero UHTeHCH(HKa-

Kpenaenasa cKBaXXHHa

dopanun

dopanuu

Oe3
IAGCT Hemep(OPUPOBAHHHM M mep-
(OpHPOBaHHEIN A0 BLI30Ba IIPUTOKA

HKT pepekpheIBaloT HHTEpBan Iep-

HKT He nepekprIBaloT UHTEDBaA Iep-

HKT, | AM, TK, HK (MHK), T

AM, T, HK (MHK}, BM, I'K
BM, T, AM, T'K, HK (MHK),

PaCXOAOMETpHA  (TepMOaHeMo-
MeTpHsA), BAAroMeTpus, pe3u-
CTHBHMETDHS

195



[Tpy BBIIOAHEHHHM KHCAOTHBIX 06paboOTOK M MEepOIpPHATHH 1O MHTEHCU(HU-
Karuu npuToKOoB kKomnaekc [MIC BBIIOAHSIETCS A0 U IIOCA€ BO3AEHCTBHUS Ha
ITAQCT. ' )

[Mpu pemeHUU APYTHUX 3aAa4, CBSI3@HHBIX C UCIBITAHUSMU CKBa)KUHEI (KOH-
TPOAB 3a TUAPOPA3pBIBOM HAACTa, 0O0paboTKOM Npu3aboNHOM 30HBI METAHOAOM,
[TABamu u Ap., ycraHoBAaeHne Mecrta npmxBaTta HKT, noaokeHuss makepoB nu
T.A.), MCCAEAOBAHUS BBIIOAHSIOTCA [0 CHEIUAAbHEIM IIporpamMMaM, COTAacOBaH-
HBIM C 3aKa34uKOM.

MOMNCKOBO-OLIEHOYHbBIA 3TAIM

AAS pelIeHHts] TeOAOTHYECKUX M TEXHMUECKUX 3aAa4 B CTPYKTYPHBIX, IIO-
KMCKOBBIX U OLIEHOUYHBIX CKBa’XMHAX IIPEAYCMOTPEH eAUHBIH 0053aTeAbHBIH KOM-
naekc TYIPC (taba. 15.4) u epunsiii kommaekce ['THU (taba. 15.5). Aast 'TU kom-
[IA@KC MCCAEAOBAHUM PEKOMEHAYETCS M AASL ONOPHBIX M IlapaMeTpHYeCKUX
CKBa)XMH permoHanbHoOro aramna ['PP.

Tabauna 154

O6s3aTeABHBIN KOMIAEKC nccaepoBannit THPC B OTKPBITOM CTBOAE
AASL DELIeHHs TeOAOrMYEeCKHX M TeXHHMYECKHX 3aAay B CTPYKTYDHBIX, IOMCKOBEBIX, OL[€HOYHBIX
M Pa3BeAOYHBIX CKBa>KHHaxX

CTpyKTypa KOMIIAEKCa Meropst THPC

TTocrosinHast
Y4acTb 00s3aTeAb-
HBIX HMCCAEAOBa-
HHUU

HM3mensemast
4acTh 00s3a-
TeABHRIX HCCAe-
AOBaHHH

celicMoNpo@HAEH.

Ofwue HMCCAEAOBAHHSA
BCEMY pa3pes3y CKBa)KUH)

(o

AeTaArbHBlE HMCCAEAOBaHUSA (B
NEePCIEKTUBHLIX UHTEPBAAaXx)

[lpy HaAHYUH B IEPCIEKTHB-
HEIX HMHTEpPBaAaX paspe3sa
CAOKHBIX KOAAEKTOPOB (Tpe-
IIMHHEIX, TAMHHCTHX, OHTYy-
MHUHO3HBIX)

AASL  OIIpeAeAeHHUS] TIOAOKe-
HUSI MEX@AIOHMAHBIX KOHTaK-
TOB U IIAGCTOBHIX AQBA€HMH B
[IepCIeKTUBHHX MHTEePBaAax
Ilpy1 HU3KOM BHIHOCE KepHa

Ilpy HEOAHO3HAYHOM Ieo-
AOTHUYECKOH HHTEpPIpeTaliu
marepuaroB TMC B mepcnek-
TUBHBEIX MHTEPBaAax pa3pesa

! B HeCKOABKHMX CKB@XHHAX Ha IAOILIAAH.
2Bo BCeX MOUCKOBHIX H OICHOYHHIX CKBAXXHMHAX, B PAa3BEAOYHLIX CKBAXKHMHAX — MPH OAH30CTH

’B pa3pe3ax ¢ KapOOHATHEIMH KOAAEKTOPaMHU.
* Bo BceX NOMCKOBEIX M OIIEHOYHRIX CKBaKMHAX, B Pa3BEAOYHHIX CKBAKMHAX IIPH HaKAOHE
nAacToB Honree 5° K OCH CKBa>KMHHI.

I'TH, TIC, KC (1-2 30oHAa u3 cocraBa bK3), BK,
TK, HK, AK, ITK-I1, npoduremMeTrpusi, UHKAU-
HOMETDHS, PEe3UCTHBUMETPUs, TepPMOMETpHUS,
3aMep eCTeCTBEHHOH TeMIepaTypsl MOPOA',
BCIT

TIC, BK3, BK, UK (OMK), MK, BMK, mnpo-
duremerpus, TK-C, HK, AK, TTK-TI, TTK-A%,
HaKAOHOMeTpHUs®

AK, TAK, OIIK, UIIT, 3AeKTpUYeCKUH CKa-
Hep, AMK

TAK, OIIK, UIIT, MHK; AMK

OT6op KepHa M3 CTEHOK CKBa’KMHEI IPHUGO-
pamu Ha KaGeae (KO)

TAK, OIIK, WUITT, KO, uccaepoBaHUsI B Heo6-
XOAUMEIX HHTEPBAAaX MO CIENHAALHBIM TeX-
HOAOTHSIM CO CMEHOH TeXHUUYECKHUX YCAOBHH B
CKBa’KHHEe
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Ta6aunma 155

Komnaekc I'TH npn GypeHHH ONOPHBIX, MapaMeTPHYECKHX, CTPYKTYPHBIX, IIOMCKOBLIX, OLIEHOYHBIX
M pPa3BeAOYHBIX CKBaXKHH

O6si3aTeABHBIE HCCAECAOBAHUS
U U3MEpEeHUs

AOHOJ\HI/ITEA.BHLIE HCCACAOBAHUA

Permraem
€IIaeMhule 3aAa4H M U3MepeHus

HccnaepoBaHMe IIAaMa,
B6ypoOBOro pacTBOpa:

Teorormueckue 3apayvu:
® ONTHMH3AIUA [OAYICHUS

KepHa, I/IaMepeHHe OKHCAHTEABLHO-BOC-

CTAHOBUTEABHOTI'O MOTEHIIHAAQ:

reOAOro-reopu3ndecKon ® Makpo- M MHMKDOCKOIMA ® [IMPOAU3 TOPDHEIX ITOPOA;
uHpOpManuy; LIAAMA; * (POTOKOAOPUMETDHS;

®  AMTOAOTO-CTpaTurpadu- * (PpaKIMOHHBEIM GHAAM3 IIAA- ® OIpejpeAeHHe BA3KOCTH H
YeCKOe pacuAreHeHHe pa3pe- Ma; BOAOOTA@UM OypoBoro pac-
3a; e omnpepereHHe KapOOHAaTHO- TBOPA;

¢ BBIAGACHHE IIAACTOB-KOA- CTH IOPOA, ® YAEABHOE 3AeKTpHUYEeCcKoe

AEKTOPOB;

® ONpepeAeHHe XapakTepa
HAaCBIIIEHHOCTH IIAACTOB-
KOAAEKTOPOB;

¢ OlEeHKa (UABTPALIMOHHO-
€MKOCTHRIX CBOUCTB ((DEC)
[IAACTOB-KOAAEKTOPOB;

¢ KOHTDOAB IIpollecca WcC-
NBITAaHUSI K ONpPOOOBaHUS
06BEKTOB;

® BBHISIBAGHHE DeNepHBIX ro-
PU30HTOB

TexHOAOTHYECKHE 3aAa4H:
® paHHee OOHapyXeHHe ra-
30- He@TeROAOIPOSBACHHH
4 ITOTAOLIeHMM mnpu Oype-
HHM H CIYCKO-TIOABEMHBIX
onepauusx;
e ONTHUMH3alMA INpolecca
YTAYOA€HUS CKBa>KHHEI,
® pacno3HaBaHHME U OIpeAe-
AeHre TIPOAOAKUTEABHOCTH
TEXHOAOTHYECKHX omnepa-
LUK,
e BLHIOOp M TNOAAeD’KaHHE
PAIlMOHAABLHOTO pe’XuMa Oy-
PeHHMs: C KOHTDOAEM OTpa-
BOTKH AOAOT;
e ONTHMH3ALWs  CIYCKO-
TIOABEMHEBIX ONepaIui;
® KOHTPOAb THAPOAMHAMHU-
4JeCKMX A3BAEHHH B CKBa-
JKHHE;
® onpepeAeHHE M IIPOTHO3
TTAACTOBOTO M IOPOBOTO AAB-
AeHUH;
¢ KOHTPOAL CIlyCKa H Ife-
MeHTUPOBaHUSA obcapHOM
KOAOHHEI;
® AMAaTHOCTHMKA IIpeAaBapHii-
HBIX CHTyallu#fi B PEAALHOM
Maciutabe BpeMeHH!

. AIOMHHQCILQHTHLIﬂ AHAAM3
rAaMa 1 6y'pOBOI‘O PacTBoOpa,
® OLl€HKAa IIAOTHOCTH H#U IIO-
PHCTOCTH LIAAMAQ,

® omnpepereHHe OOBEMHOrO M
CYMMapHOTO Ta30COAEpP’KaHUsA
OypOBOTO pacTBOpA;

e HeNpephIBHOE H3MEepeHHe
KOMIIOHEHTHOrO COCTaBa yT-
AEBOAODOAHOrO rasa, H3BAe-
YeHHOro u3 OypoBoro pac-
TBOPA;

® MepuoprdecKasli TepMOBAaKy-
YyMHasi Aera3alus Npod® pac-
TBOpAa M LIAAMa

I/IsmepeHne " OIIpEAEAeHHEe TeX-
HOAOTWUYECKUX IIapaMeTpoOB;

e rAyOMHA CKBaXHMHEI U Me-
XaHuyecKkasg CKOpDOCTb IIpO-
XOAKH;

e BeC Ha KpIOKe M Harpyska
Ha AOAOTO;

e AaBAeHMEe OYpOBOTO pacTBO-
pa Ha CTOosIKe MaHU(MOABAA H
B 3arpyOne;

® YHCAO XOAOB HAcoCa;

¢ DACXOA HAHM NOTOK OYpOBOTO
PacTBOpPA Ha BRIXOAE M3 CKBa-
>KUHE;

® YpOBEHL U 00BeM OYpOBOro
pacTBOpa B €MKOCTHX;

® CKOPOCTBh CIyCKa M MOABEMA
OYPHABHOrO HHCTPYMEHTQ;

®* IIAOTHOCTb OypOBOTO pac-
TBOpa Ha BXOAE U Ha BHIXOAE
13 CKBaKHHE;

¢ CKOPOCTH BpallleHHsi POTO-
pa; .

¢ KpyTAIMH MOMEHT Ha po-
TOpE;

® TeMIepaTypa pacTBopa Ha
BXOA€ ¥ Ha BBIXOAE M3 CKBa-
>KUHEI

COIIPOTHMBACHHE PAacTBOpa Ha
BXOA€ M BEIXOAE;

¢ BUOpPOAKyCTHUeCKHe XapakK-
TEPUCTHKH, NTIOAyYaeMule B
npouecce 6ypeHUs

YaAeAbHOe 3AeKTpHYecKoe Co-
TNIPOTHMBA€HHWE pacTBOpa Ha
BXOAE ¥ BBIXOAE;

* BUOpPOAKyCTHYECKHE XapaK-
TEePUCTUKH, I[IOAyYaeMble B
npollecce OypeHus

Ha ocHOBe 06513aTEABHOTO U AOMOAHUTEABLHOTO KOMIIAEKCOB AAS Ka’KAOTO
KOHKDPETHOrO paloHa, IAOLIAAM, MECTODOKAECHHS KOHKPETHOM CKBa’KMHEI HAU
TPYHINBEl CKBaXWH, NPOEKTUPYEMEIX B AAHHOM paMoOHe, Ha AAHHOM TIAOLIAAU
(AQHHOM MECTODPOXXKAEHHH), B COOTBETCTBHH C IIPOEKTHHIMHU YCAOBHUSIMU OypeHUs
M IIPOTHO3HUPYEMBIM T€OAOTHYECKUM Pa3pe3oM, B COCTaBE IeOAOTO-TEXHUYECKOTIO
IIPOEKTA IIOMCKOBO-OLIEHOYHEIX, PA3BEAOYHEIX PabOT M 3KCIIAYATallHOHHOTO Oy-
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peHUsi COCTaBASIETCSI NPOEKTHEIM KOMIIAEKC, IOAAeXKAIIUM Ge3yCAOBHOMY BHI-
TIOAHEHHIO.

TTpOeRTHEBIM KOMIIAEKC AOAKEH 0OeClIeYuBaTh pellleHHe 3apad U KOHKPeTH-
3UpoBaTh cocTaB MeTOAOB I'MPC u3MeHsieMOHN HacTU OOs3aTEABHBIX MCCAEAO-
BaHUU ¥ AOMMOAHUTEABHHIX MCCAEAOBaHUM, UX 0O0BEM M OXBAT CKBAKHMH Ha IAO-
maau.

TTpoeKTHBIE KOMIIAEKCHEI YTBEPIKAAIOTCS PYKOBOAHUTEAEM OpraHU3aluu-
HEApPOTIOAB30BaTeAst (3akasurka ['MPC) mocAe cOraacoBaHUs C OpPraHU3aluen-
ucmorHutereM T'MPC, opraHoM, BBIAGBIIMM HEADOIIOAB30BATEAIO AHUIIEH3HUIO, U
OpraHoM ropHOTro Hap30pa.

EcAm oAHA M3 OI@HOYHBIX CKBa>XUH IIPU U3Y4E€HUM HOBBIX U CAOXKHBIX TH-
OB IPOAYKTHBHEIX pa3pe3oB NMPOEKTHPYyeTcsl Kak 0a3oBasi, TO B HeH B MHTep-
BaAe IPOAYKTUBHEIX [AACTOB INIPOBOAMTCS HaMbOOAee MOAHBIA OTOOpP KepHa U
BLIITIOAHSIFOTCSI Teo(pU3ndecKue HCCAEAOBAHUA II0 CIEIMAaAbHBIM TEXHOAOTUSIM,
BKRAIOUamone MeTopul [MIC, obecrieunBarolye ACTAALHYIO IPUBSI3KYy KepHa II0
rAyOMHE K AQHHBIM KapoTa)ka. BCKpEITHE HPOAYKTHBHOTO paspesa B 0a3oBOH
CKBa)XMHE PEKOMEHAYETCsI IPOBOAUTEH Ha IIPOMBIBOYHOM KHUAKOCTH C YTA€BOAO-
POAHOM OCHOBOM. B 6a30BBIX CKBa)KMHAX, OYPSILIMXCA Ha HENPOBOAALIEH Npo-
MBIBOYHOM KMAKOCTH, BMECTO dAeKTpudeckux kaporaxed (I1C, BK3, BK, BMK,
MK) npu O6IIUX U AETAABHRIX MCCACAOBAHMSX BBIMOAHSIOT 9A€KTPOMAarHUTHbIE
(UK, BUKM3, AK), a B pa3pe3ax C BBLICOKOH MHUHEDAAKU3allMeM IAACTOBBIX BOA
(cBrime 50 T/A) IpU ACTAABHEIX MCCAEAOBAHHUSX BHINOAHSIOT Takxe MHK.

ViccAepOBaHUMSI B CKB&)KHMHAX C YTAOM HaKAOHa Oonaee 45° M CKBaKHMHaX C
rOPU3OHTAABLHEIM OKOHUAHHUEM CTBOAA IAGHUPYIOT M BHIIIOAHSIIOT C NIPUMEHEHU-
€M CIIeLIUAABHEIX TEXHOAOTHH.

PA3BEAOYHbLIA 3TAM

CrapHst pa3BeAKH H HpoOHo# 3kcnayaragun. Komnnrekcel [MIPC aps pas-
BEAOUHLIX CKBA)XHWH Ha paccMaTpuBaeMoN cTapud I'PP ImpakTHYeCKH Takue JKe,
KaK ¥ AAS IOMCKOBBIX CKBaXUH (CM. Taba. 154 m 15.5), a AOIOAHHUTEALHBIA
Komrreke T'MIC npu UCHOLITAHUSAX B KOAOHHE ITOKa3aH B TabA. 15.3.

3aapauu TMPC Ha 2TOH CTaAMM JKCIAYATAllIM PA3AEASIOTCS Ha 2 GOAblIve
TPYTIBL

1) moAydeHHe M yTOYHeHHe UH(OPMAIHUHU O 3aA€KH, MPOAYKTHBHBIX IIAG-
CTaxX ¥ CKBa)KMHAX, HEOOXOAMMOHN AAA COCTABA€HHS IIPOEKTHBIX TEXHOAQOTHYE-
CKHX AOKYMEHTOB Ha pa3paboTKy MeCTODPOKACHUH;

2) moayuenne uHPOpPMAaUUN, HEOOXOAUMOMN AASL OCYIIECTBACHUS KOHTPOAS
3a pa3paboTKON MeCTOPOXRACHUS.

OcHOBHEIMH 3apauamy, croamumu nepep [MIPC Ha 2TON CTapMH, SIBASI-
IOTCS:

— yTOYHEHHe THIA KOAAEKTOPa U TeOAOTO-TUAPOAMHAMMYECKOW MOAEAU
3aAeXd. AAsT TPEIIMHOBATO — IIOPOBOro KOAAEKTOPA — OLlEHKa CTeneH! yda-
CTHsI MaTPHUILI TOPOAKI B pa3paboTKe;

— OlleHKa TMAPOAMHAMHWYECKON CBS3U IO I[IAACTy U BLHISIBA€HHWE HEIPOHU-
IlaeMEIX TPaHUII;

— ompepereHHe (PUABTPALIMOHHO-€MKOCTHBIX — IPOAYKTHUBHOTO KOAAEK-
TOpa 1 OIleHKAa MX U3MEHEHHUs IO IIAOIIaAM U BO BpEeMeHM B Ipollecce paspa-
6oTKY;

— moayueHne uHGPOPMAIMH O THAPOAWHAMHYECKOM OOCTAaHOBKE B CHUCTe-
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Tab6auna 156

O6s13aTeABHBIN U AOMOAHHTEABHbIN KOMNAEKCHI HCCA€AOBAHHH B OTKPBITOM CTBOAE
AAS PELIEHHS T€OAOTHYECKHX H TeXHHYECKHX 3aAa4 B 3KCNAYATAIHOHHBIX CKBa’XHMHAX

CTpyKTypa KOMIIAEKCa MeTtoael TUPC
O6s3aTeAbHble | O6UIMEe MCCAGAOBaHHMA (o BceMmy pas- | [TU!, TIC, KC (1-2 30HA@ M3 cocTaBa
HCCAGAOBAHHUSA | pe3y CKBaXKHH) BK3), BK!, TK, HK, AK', [TK-IT', npo-

¢prureMeTpus, HHKAUHOMETDHUS, PE3UCTH-
BuMerpust MK3, I'M

AeTaapHble mccaepoBaHus (B mpoayk- [IIC, BK3, BK, MK (OMK), TI'K, MK
THUBHLIX MHTEPBAAaX) (BMK), npoguAeMeTpHs, TK-C’,
HK.AK.ITK-[T4.ITKIT

AOIOAHUTEAD- [Ipr Hanmumu B OpPOAYKTHUBHEIX MH- | AK, TAK, OIIK, WIIT, saekTpuuecKui
HBIE HCCAEAO- | TepBaAax pa3pes3a CAOXKHBIX KOAAeK- | cKaHep, SIMK

BaHHA TOPOB (TPElMHHEIX, TAMHHCTHX, OH-
TYMHHO3HBIX)

Aasi yrouHeHMs: moAaoXeHus Mex- [TAK, OIIK, MIIT, AMK, MHK, AKLI-
(bAIOMAHBEIX KOHTAaKTOB, TeKyuled Ha- | AKTAIIT

CBHINIEHHOCTH M TAGCTOBBIX AAGBAEHHUH
B IPOAYKTUBHBIX MHTEPBaAax

Ipu HeopHo3HauHOM reoaorndeckod | FAK, OINK, UIT, KO, uccaepoBaHUs B
uHTepnperanuu MarepuaroB I'MC B | HeOOXOAMMHIX HMHTEPBAaAdX IO CIELH-
NPOAYKTHBHBIX MHTEpBaAaxX paspesa AABHBIM TEXHOAOTMAM CO CMEHOH Tex-
HHUYECKHUX YCAOBHUM B CKBa)KHHe

Ansi oGecrieueHns MopeAMpPOBaHMs 3a- | BCTI, HakAOHOMeTpHS

AeXel M IIpU IPOBEACHMH CelCMOo-
pa3Beaku 3D

! TIpu KycTOBOM GypeHUM — B OAHOM M3 CKBaXXHMH KYCTa.

Me «CKBa’kHHAa—IIAACT», HeoOXOAUMOM AAg BHIOOpa crmocofa 3KCIAyaTalluu
CKBa’kUH;

— OlleHKa TeXHHUYECKOTO COCTOSIHUS CKBa>KUH M TE€XHOAOTHUECKOTO PEeXU-
Ma UX paboThI;

— H3y4YeHHe 3HEepPreTUYECKOrO COCTOSIHUS CKBAKWH U OCHOBHHIX (pUABTpPA-
ITUOHHEIX ITOTOKOB;

— OlleHKa TPEHMHOBATOCTH IIAAQCTa; ‘

— u3y4YeHHEe XapakTepa (PUABTPALIUU >KUAKOCTH, BEIIBA€HHE U OIl€HKa
CTemeHu NMPOSBAEHHS HEHBIOTOHOBCKUX CBOMCTB (PAIOHAA U AD.;

— OlleHKa AMHAMUKHU TeKylleld HedTeHACHIIIEHHOCTH;

— YyCTaHOBAEHHEe XapaKTepa 3aBHCUMOCTH (DUABTPALIMOHHBIX CBOMCTB OT
3a00MHBIX A@BACHHH B AOOBLIBAIOIIINX M HarHeTaTEABHBIX CKBa’KMHaX; OIpPEeAEAe-
HHUe 3aBUCHUMOCTU KO3(PUIIUEHTA IPOAYKTUBHOCTH OT AECIIPECCHU Ha IMAACT NPH
3a00MHBIX AABACHUSX BBIIIE U HU)KE AABAEHHS HACHIIIEHUSI;

— oIpejpereHHe 3aOOWHOTO AABAEHUSA, HUJKE KOTOPOTO HAYMHAETCS CHHU-
XeHne KodddunmeHTa TPOAYKTHUBHOCTH; OIPEAEAEHME AdBA€HHEe HACHIIEHUA
no pAaHHBEIM [TUPC;

— OIIpeAeAeHVe KPUTUYECKOTO AQBACHUSI PACKPHITUS TPelUIWH B HaTHETa-
TEeAbHBIX CKBa’kKHHaX;

— oIpepeAreHUe pa3AeAbHOU AOOBIYM IO IIAACTaM, BCKPBITBIX COBMECTHO;

— TOWHTEepBaAbHOEe OIpeAeAeHHe KOAMYEeCTBA M COCTaBa IIPOTEKAloIero
bArOUAZ;

— NOWHTepBaAbHOE OIllpeAereHre PUABTPAIIMOHHEBIX XapaKTePUCTHUK;

— OILIEHKAa COCTOSAHMSA NpPU3abOMHON 30HEI CKBa)XKHWH C IIeABI0 BEIOOpa
CKBa’XKMH AAs NIPOBEAEHHs paboT IO BO3ASMCTBUIO Ha NPU3abONMHYIO 30HY H
TIAACT;

— OIl€HKa TeXHOAOTrM4YeCKOM 3(pPeKTUBHOCTH O BO3AECHCTBUIO.
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Tabauma 15.7

KoMnaexc I'TH npn 6ypeHHH 3KCNIAYaTAHOHHBIX CKBa)KHH

PemniaeMeie 3apauu

O6s13aTeABHBIE UCCACAOBAHUS
H U3MEepeHUs

AOTIOAHHTEeALHEIE
HCCAEAOBAHUSA
U U3MEepeHns

l'eorormueckue 3apayu:
¢ AMTOAOTMYECKOE PpacCyA€HeHHe pas-
pesa;
¢ BEIAGAGHHE [TAGCTOB-KOAAEKTOPOB;
® onpejpeAeHHMe XapaKTepa HacHIeH-
HOCTH ITAACTOB-KOAAEKTOPOB;
¢ BLIIBAGHHE pPellepHBIX FOPH30HTOB

TexHOAOTMYECKHE 3aAaUM:
e paHee OoOHapyXeHHe ra3o-, Hedre-,
BOAO- IIPOABACHUH M IOTAOLIEHUM IIpU
OypeHHH U CIyCKO-TIOABEMHBIX OIepa-
IHAX;
® pacro3HaBaHHe U OIIPEAEAE€HHe IpOo-
AOAKHTEABHOCTH TeXHOAOTHYECKHX
olepanui;
* BRHIOOD M HOAAEpPIKaHHE PallMOHAAbL-
HOTO peXuMa OypeHHss C KOHTPOAeM
oTpabOTKH AOAOT;
® ONTHMH3AHUA CIYCKO-IOABEMHEIX
priepauui;
® KOHTPOAb CITyCKa U eMEHTHPOBaHMS
06CaAHOM KOAOHHBI;
¢ AMAarHOCTMKA IpeAaBapMMHBIX CHUTya-
HUH O peaAbHOM MacmTabe BpeMeHu

HccaepoBanue 6ypoBoro pacTBopa:
e omnpejpereHMe O00BbeMHOTO H
CYMMapHOTO ra3ocopepXaHus oy-
POBOTO pacTBOpa;
® AMCKDETHOE HAH HellpephiBHOe
H3MepeHHe KOMIIOHEHTHOro Co-
CTaBa YTA€BOAOPOAHOTO rasa, H3-
BAGUEHHOr0 M3 OypoBOro pac-
TBOD&;

e TlepHoAuYecKas TepMOBaKyyM-
Has Aerasanus npo6 pacTBopa

HsMepenne u onpeaereHHe TeXHO-

AOTHYECKHX ITapaMeTpOB:

e rAyOMHAa CKBaKHMHBI U MeXaHH-
YecKasi CKOPOCTb ITPOXOAKH;

® BEC Ha KpIOKe M Harpyska Ha
AOAOTO;

® AaBAeHMe OypoBOrO pacTBopa
Ha CTOsIKe MAaHH(POABAA U B 3a-
TpyO6be;

® YHUCAO XOAOB HAcoCa;

® pacxop HAHM. MOTOK OypoOBOTO
pacTBOpa Ha BBIXOAE M3 CKBAXKH-
HEI;

¢ YpoBeHb U 00BeM OypoBOTO B
€MKOCTSX;

® CKOpDOCTb CIIyCKa M HOABEMa
GYPUABHOTO MHCTPYMEHTS,;

® TAOTHOCTH GYpOBOTO pacTBOpa
Ha BXOAe M Ha BEIXOAe M3 CKBa-
JKVHBI;

® CKOPOCTEL BPallleHHsA POTOPa;

® KPYTALIUE MOMEHT Ha POTOpE;
® TeMIepaTypa pacTBOpa Ha BXO-
Ae M Ha BEIXOAe U3 CKBaKMHEI

Onpeaerenue
BA3KOCTH U BOAO-
OTAQYH OYpOBOTO
pacTBopa

Komnaekcer THMPC B OTKDBEITOM CTBOAE 3KCIAYATAIlMOHHBIX CKBaKHH
npHuBeAeH B TabA. 15.6, komnaekc I'TU npu 6ypeHUM 3KCIAyaTallMOHHBIX CKBA-
XUH — B TabA. 15.7. U AASI TODM30OHTAABHEIX CKBa’KHH — B TabAa. 15.8.

B O1IeHOYHBIX HAHM pa3BEAOYHBIX CKB&)KMHAX, 3alyHIeHHHEIX B MNPOOHYIO
SKCIIAYATaMIO, AOAKHBI BBIIOAHSITHCSI HCCAEAOBAHHUS METOAAMH PacXOAOMeT-
pHH, TEepMOMETPHH, BAArOMETPHH, pe3ucTUBUMeTpuH, Oapomerpuu, ['K, AM,
AOTIOAHMTEABHO — IIIYMOMETPHU AASI ONIPEAEAEHHsI NMPO(UASI MPUTOKA M KOH-
TPOASI MHTEHCHU(HUKAUWUU NPUTOKA. DTH HCCAEAOBAHUA BLIITOAHSIOT IIO CITEIIH-
AABHBIM NPOTpPaMMaM, COTAACOBAHHEIM C 3aKa3UMKOM.

Tabauma 158

O0s3aTeAbHBII H AOMOAHATEABHBI KOMMAEKCH re0H3n4ecKHX HCCAEAOBaHHH

B TOPH3IOHTAABHBIX YYaCTKaX CTBOAA 3KCHAYATAIlHOHHEBIX CKBA)XHMH

CTpyKTypa KOMIIAEKCa

Metoaul THUC

ITpuMeyanue

BdAHHUA

CrnenuantHbie HccaepoBanus | Asumyraasunie BK, BMK, AK u I'K; SMK

O6Gasateasnsle  HccaepoBa- [ ['TH, TK, MK (OMK), HK, TIC (rpaauent [IIC), | TeppureHHRIH
HHs MHKAMHOMeTpUs, pe3ucTuBuMeTpus BUKHU3
I'TY, UK (OMK]), T'K, BK (ncesaobokosoit), HK, TIC | Kap6onaTHuri
(rpaauent [1C), MHKAMHOMeTpHS, Pe3UCTUBUMETDHs | paszpe3

AonoauuTteabHnie  uccaepo- | AKITK, TK-C

paspes
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KOMTIAEKCHI TUPC AAS M3YYEHUSA TEXHUYECKOTO COCTOSIHUA OBCAXEHHbIX CKBAXKMH

AAsL M3YYEHHUs] COCTOSTHHS OOC3AHBIX KOAOHH IIPUMEHSIOTCSA aKyCTHYeCKast
[eMeHTOMeTpUsi U Ae(PEKTOMETPHUS, TePMOMETPHs, raMMa-Ae(PeKTOMEeTPHsI-TOA-
LI[MHOMETpHS, SAeKTPOMArHUTHAsI AOKAaIUs My(QT, 3AeKTPOMarHuTHasA Aedekro-
CKOIMS, AaKyCTHYECKHH BHMAEOKApOTAX, MeXaHWdYecKas TpyOHas npodunae-
MEeTpHSL.

AAst M3yYEHHs] COCTOSIHMSI [IEMEHTHOTO KOABIA 33 KOAOHHOW HCIIOAB3YIOT-
cd raMMa-raMMa-pe(eKTOMeTpHs, aKyCTHYeCKas LIeMeHTOMeTpHs, TepMOMeT-
pus, HK.

AAsi BHISIBA@HMsI 3aTPYOHOTO ABMKEHHMsSI JKMAKOCTH M Ta3a HMCIIOAB3YIOTCS
HK, BHICOKOYYBCTBHTEABHAsh TEPMOMETPHSsI, aKyCTHYeCKas LIyMOMETpUsl, TeXHO-
AOTHM 3aKauyKH JKMAKOCTH C A00ABKOM BelljeCTB-UHAHMKATOPOB, KOPOTKOXHBY-
IIHX PAAUOHYKAHMAOB.

O6s3aTeabHbll KoMmaeke MC aAaa M3y4eHMsT TEXHUYECKOTO COCTOSTHHs
0GCapHBIX KOAOHH (KOHAYKTOPA, TEXHHYECKHX M 3KCIAYAaTaLMOHHOM KOAOHH) H
KayecTBa IeMeHTHpoBaHHUs KOAOHH BKatouaeT: 'K, AKL], ITK-Li, TepMoMeTpHIO,
AM. AONOAHHTeABHEIM KOMIAeKC BKArodaeT: AKLI-ckaHMpOBaHHe, 3A€KTpOMar-
HUTHYIO (MarHUTOMMITYABCHYIO) A€(DEKTOCKOIHNIO, MEXaHUYECKYIO TPYOHYIO PO~
dureMeTpHIO.

HccaepoBauns B AeQEKTHBIX KOAOHHAX BBITOAHSIIOTCS 110 HHAMBHAYAABHBIM
porpaMmam.

OCHOBHBIE TPEBOBAHMA K TEXHOAOTUWN BLIMOAHEHNSA OBA3ATEAbHBIX
M AOMOAHMUTEABHbBIX KOMIMAEKCOB TMPC AASl PEWEHMA TEOAOTHMHECKMX 3AAAYH

Texuoaorus BointorHeHusi TMPC onpepeAneTcsi CAOKHOCTBIO CTPOEHHUs Me-
CTOPOXRACHUS M TEXHOAOTHEH GypeHusl.

B OAHOIAGCTOBHIX 3aAeXaX pelleHHe TeOAOTMYECKHMX 3apay obecrnevuBa-
eTcsi BHITOAHEHHEM OOS3aTEeAbHBIX HMCCACAOBAHUMN M, IPH HeOOXOAMMOCTH (Ha-
IpPUMep, BHIAGA€HMHM HHU3KOIOPOBBLIX TPELIMHHHX KOAAEKTOPOB, PAacCIIOAOXKEH-
HBIX PSAOM C TIOPOBBIMH), IPOBEACHHEM AOTIOAHHTEABHBIX HCCAEAOBaHMH.

B MHOTromAacTOBEIX M MAaCCHBHHIX 3aAe€’KaxX BeAylllee 3HaYeHHE MOTyT IIpH-
ob6peTaTh AOIIOAHHTEABHBIE MCCAEAOBAHMsI, OCHOBaHHBEIE HA MOBTOPHREIX HU3Mepe-
Husx Temu xe supaMu [MIC BO BpeMeHH 6e3 HM3MEHEHHsl CBOMCTB IPOMBLIBOY-
HOM >KHMAKOCTH, KOTAQ IPH HM3YYEeHHH IPU3a0OMHEIX HUHTEPBAAOB HCCACAOBAHMS
[ePeKPHIBAIOT BLIIIe3aAeraiolye MPOAYKTUBHEE HHTEPBAARIL.

DTamHOCTb, HHTEPBAABHOCTb M OYEPEAHOCTH IPOBEACHUA THUPC AOAKHEL
OLITH OIPEACAEHEl B IPOEKTAaX Ha CTPOUTEABCTBO CKBAXKHH.

O6Ie UCCACAOBAHHS BHINOAHSIOT IO 3aBepIlieHHIO GypeHus HHTEPBAAOB,
HaMEYeHHEBIX AASl IIepeKPHITHST KOHAYKTOPDOM, TEXHUYECKO! M SKCIAYaTallHOH-
HOH KOAOHHAaMM. B rAy6OKUX CKB@WKUHAX UCCAEGOBAHUS BBUIOAHAIOM B UHMeEpPBA-
Aax, He npepriarowux 1000 M.

AeTaAbHBIe HCCAGAOBAHMS BBIIIOAHSIOT IO 3aBEepIUICHUIO OYypeHHUs mepCcrek-
THBHOTO HAM IPOAYKTHBHOrO HMHTepBaAa. IIpu 6oapwiol mMoAujuHe NpogyKmus-
HbIX (NEepPCNeKMUuBHALIX) NOPOg UHMEPBAA UCCAeJOBAHUU He gO/KeH NpeBrulamb
400 m.

OuepeAHOCTb MPOBeAeHHsS OTAeABHEIX BUAOB I'MPC ompeaeasercs Tpebo-
BAaHUAMH KOAMUECTBEHHOM MHTepIpeTailud UX AQHHEIX M YCAOBUSAMHU B CKBaXKU-
He. TIpekae BCEro BHIMOAHSIIOT JAEKTPUYECKHME BHMABI HMCCACAOBAHUIM, 3aTeM
nposopsat AK, T'K, HK, ITK, npogureMeTpHIO, HHKAHHOMETPHIO, U 3aBEPILAIOT
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I'MPC ompo6oBaHHEM, THAPOAMHAMHYECKHUMHU uccaepoBanuamMu (FAK, WIIT,
OTIK) u oT60poM 06pasIoB IOPOA KEPHOOTGOPHHKOM Ha Kabeae.

I'MPC B OTKDEITOM CTBOA€ BBHIIIOAHSIIOT IIPU 3AMOAHEHMH €0 TOM JKHAKO-
CTbIO, HA KOTOPOH NMPOBOAMAOCH Gypenue. [pu usmenenuun cpoiicts ITXK (oco-
GeHHO MHUHEPaAM3alliM) IO TEXHOAOTMYECKMM IPHUUMHAM OTACABHEIE BHUABI
SAeKTpuieckoro kaporaxa (BMK, BK, TIC) BHIIOAHSIIOT A0 M TIOCAE M3MEHEHUS
cBorcTs [TOK.

B ckBakuHax, OypAmMXCS Ha HU3BECTKOBO-OMTYMHOM IIPOMBIBOYHOMN JKHA-
kKoctu (MBP), MCCAeAOBAHUS BRHITOAHSIOT ABaXAB — MpU 3amoAHeHHH VBP u
nocae 3ameHsl IBP (¢ paciiMpKo# CTBOAA) Ha JXKHAKOCTL C BOAHOM OCHOBOIA,

HccnrepoBanysi 10 KOHTPOAIO MHTEPBaAOB nep@opallui IIPOBOAATCS HEIO-
CPEACTBEHHO IIOCAE €€ 3aBepIIeHH.

TPEBOBAHMA K OBbEMAM UM KAYECTBY TMPC HEDTAHBIX M FA3OBbIX CKBAXWH

O6wbembl u KauectBO THMPC AOAKHEI rapaHTUPOBATh MAKCHMAABHOE IIOAY-
4eHHe HHGoOpManuu, obecrneyHBalOLied IOAHOTY TeOAOTHYECKOTO H3y4YeHus,
AOCTOBEPHYIO OLIeHKY M y4eT 3arnacoB HeTH H rasa B COOTBETCTBHH C TpeGoBa-
HUSIMU TOCYAQPCTBEHHOM 3KCIEPTHU3bI 3aMlacOB MOAE3HBIX MCKOMAaeMBbIX.

OTaeAbHBIE BHABI MCCAEAOBAHHM, KOTOPBIE MO COTAACOBAHHOMY PELICHUIO
OpraHN3aluU-BAGAEABIla DAa3pellleHus] UAM AWIEH3UM, UCIoAHuTeas [MPC u
KOHTPOAMPYIOIel OpraHW3alMy HeBO3MOJKHO BHIIIOAHUTL BCAEGACTBHE HEYAOB-
AETBOPDHUTEABHOTO COCTOSIHMSI OTKPHITOTO CTBOAA CKBA’KWHEI, BHIIOAHSIOT B 00-
Ca’kKeHHOW CKBakKuHe. IIpu TeXHHYeCKOM HEeBO3MOKHOCTH TaKHUX HUCCACAOBAHUE
B 00Ca)keHHOM CKBaXHHE BBINOAHSIOT UCCAGAOBAHUS, TPEAOCTABASIOIIME aHa-
AOTHYHYIO HHPOPMAIIHIO.

Perucrpanus aanubeix TUC u I'TU ocymmecTBAsIETCS B OU(PPOBOM BHAE, IOA
KOMIIBIOTEPHBIM YIIPABAEHHEM M KOHTPOAEM, B OpMaTax U CTAHAAPTAX PErMCT-
Pauyy, TPUHATEIX COOTBETCTBYIOIIMMHU «TeXHUYECKUMH WHCTPYKUHUSIMUY, obec-
[TeYUBAIOIIMX BO3MOJKHOCThL II€PeAdYM IIEPBUYHOM HHGOPMAaIUH IO KaHaAaM
CBS3M U €e apXWBAlM¥ B JAEKTPOHHBIX 6azax u GaHKax AQHHBIX. KoMmbioTep-
HEI€ IIPOTPAMMBI DETHCTPAILUA AOAKHBI O0ECIeYUBATH METPOAOTHYECKHI KOH-
TPOABL ¥ KOHTPOAb K@YeCTBa B XOA€ PErMCTpalUu. AHAAOTOBasi pPErMCTPAIUs
MEePBUYHEIX AAHHBIX He AOIyCKAaeTCs.

Koneunrnie pesyabraTel [MUPC AOAKHEBI BKAIOYATH:

¢ AQHHBIE DA3AMYHBIX BHAOB MCCAEGAOBAHWH, 3apETHCTPUPOBAHHBIE B IH(-
POBOM BHAe B YCTAaHOBAGHHBIX «TeXHHYeCKONW HHCTpyKUMed» (opmarax Ha
MArHUTHBIX HOCHUTEASIX (MAY HHBIX AOATOBDEMEHHBIX HOCHUTEASX) U MX BU3YaAH-
3UPOBAHHEIE TBEPALIE KOIIHH;

¢ MaTepHaAbHEIE HOCUTEAH MHQOpMaUUHU (OpoOBbI >RMAKOCTEH, ra3oB, IO-
poa, oToGpaHHEIe Ipu6OpaMu Ha KabGeae);

® 33KAIOYEHHS II0 HUTOTaM BBIIOAHEHHOTO KOMIIAEKCA HMCCAEAOBAHHUM B
CKBa’KHHE;

® OTYETHI O PEe3yAbTaTaX CBOAHOW HMHTEpPIPeTallyd IIOAHOIO KOMIIAEKCA HC-
CAE€AOBAHUU B CKBa)kKHMHAX.

Aannpie I'TU AOAKHBI COAEPIRATE!

¢ PEe3yABTATBl 3KCIPECC-aHAAM30B, MNPOBOAMMBIX HEMOCPEACTBEHHO Ha
CKB&XHWHaX IO mpoGaM minaMa, KepHAa, IPOMEBIBOYHOMN JKHAKOCTH, IIAACTOBOIO
rronpa (B cAydae ux oT60pa ONPOGOBaTEASMHM Ha KabeAe MAM UCIBITATeASMH
Ha Tpy0ax);
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e CBEAEGHUS O AHMTOAOTHYECKOM COCTaBeé M KOAAEKTOPCKMX CBOUCTBaX
TIOPOA,

® CBEAEHMs O IIPOrHO3UPYEMOM NIAACTOBOM (IOPOBOM) AABACHUY;

o cBepeHHsA 06 MHTEPBAAAX C AIOMHHHCLEHIIMeH M HOBBIIIEHHLIMH [a30Ilo-
Ka3aHWSAMH, C YKa3aHHeM IIPOLIEHTHOTO COAEPIXaHUs X KOMIIOHEHTHOTO COCTaBa
YTA€BOAOPOAOB;

* DEKOMEHAQAIIMH OIIepPaTopa C OTMETKON 00 X BHIIIOAHEHHH.

3aKAI0YeHHS 110 Pe3YABTATAM HCCAEAOBAaHHH OTAEABHBIX HHTEPBaAOB Oy-
PAIIAXCsS CKBa’KUH AOAKHBEI BKAIOYATh PEKOMEHAAIUU Ha IIPOBEAEHHE IOCAe-
AYIOIIMX TEXHOAOTMYECKHMX Ollepalui (IPOAOAKeHHEe OypeHHs, WMCIHbITaHHe B
OTKDBITOM CTBOAe, OTGOD TPYHTOB M HPOO NAACTOBHIX (DAIOHAOB, CIYyCK 00CaA-
HOM KOAOHHBI U T.A.).

OKOHYaTeABHOE 3aKAI0YeHHe NONKHO COAep>RaThb MH(pOpMAIHiO O 3apadax
HCCAEAOBaHHUH, O6hLeMe BHIMOAHEHHBIX UCCACAOBAHUH, METOAMKAX UCCAEAOBAHUH
n o6pa6oTku AaHHBIX [VIPC, pe3yApTaTax reOAOrHMYeCKON MHTEPIPeTAlluy AQH-
HeiX T'IPC, BKAIOUAsi CBEAEHUS O:

e AUTOAOTMYECKOM pacYAeHeHHH pa3pe3a HAM OTAEABHBIX €ro WHTepPBAAOB,

BLIAGAEHUNHU B pa3pe3e pelepos;

BLIAGACHHHU B pa3pese IIAACTOB-KOAAEKTOPOB;

XapaKTepe HaCHITNEeHHOCTH MAACTOB-KOAAEKTOPOB;

TIPOMBIIIIAEHHOM OIl€HKe IIAACTOB-KOAAEKTOPDOB,

BeAHYMHE MAACTOBBEIX A@BACHMH;

IIOAOXKEHUM MEK(PAIOMAHBIX KOHTAKTOB;

XapakTepe W CBOMCTBaxX (PAIOMAA B CTBOAE CKBAKMHBL,

® TEXHUYECKOM COCTOSHHUU CKBAKMHBI M IIPOBEAGHHWUM B HEH TEXHO-
AOTMYECKUX OIlepaliui.

PeKOMEHARIIMKM OKOHYATEABHOTO 3aKAIOUEHUS AOAKHBI COAepXaTb 000CHO-
BaHMe IPOTrPaMMEI MCIHITAHUM B OTKPHITOM CTBOAE, IIeA€COO0PAa3HOCTE Kpellae-
HUs CKBA)XHHBI, OOOCHOBaHUE IIPOrPAMMHE MCIBITAHUN B OOCaKEHHOM CKBaXKH-
He, mporpaMMbi ['VIPC 1IpH IOCAEAYIOUIMX TEXHOAOTMYECKHX Olepanusax B
CKBa>kuHe.

3aAayH reoAOrH4eCKOH CAYXObI IIDH IMOATOTOBKE CKBAaXKHHBI K TIPOBeAe-
HHI0 TeoPU3NIECKHUX UCCAEAOBAHUM!

e IpopaGoTaTh CTBOA CKBAKHMHEI AOAOTOM HOMHHAABHOTO AMaMeTpa, C ne-
ABIO AMKBHAAQUUM YCTYIOB, Pe3KUX IIEPEXOAOB OT OAHOTO AMaMeTpa K APYTOMy,
MeCT CYy’KeHHUs1 U NPOOOK;

e NIPMBECTH B COOTBETCTBHE C TPeGOBAHMSIMU TE€OAOrO-TEXHUYECKOTO Haps-
Ad TlapaMeTpnl GypOBOTO pacTBOpa (BKAIOYAasi M YAEABHOe COMPOTUBAEHHUE);
06eCIIeuuTh OAHOPOAHOCTEL DACTBOPA IO BCEMY CTBOAY CKBA’KMHBI, AAA YEr0 He-
00XOAHMMO MPOBECTH HEe MeHee ABYX IMKAOB IIMPKYASIITUH.

He aomyckaeTcsi IPOBEACHHE TeoPU3NIECKUX UCCACAOBAHUH B CKBaXXUHAX,
3allOAHEHHBIX OYpOBLIM DacTBOPOM C BS3KOCThIO O6oaee 90 ¢ u copepiKaluM
6onree 5 % IleCcKa MAM OOAOMKOB TBEPABIX IIODPOA, MAHM B CKBA)KMHAX IIOTAOIIAO-
IIMX (C MOHWKEHWEM YPOBHs Gonee 15 M/4), MEPEAUBAIONIUX MAN Ia3UPYONTUX.

0O6BeMbr TMIC HeOOGXOAMMO YBEAWYUBATH C LIEABIO pAaCIIMpEeHus Kpyra pe-
[MIaeMbIX 38234, IOBLINIEHUs] KAYeCTBa U AOCTOBEPHOCTH IIOAYYaE€MBIX Pe3yAbTa-
TOoB. B MakCMMaAbHOM oOOBeMe reo(uU3mdecKHUe UCCACAOBAHHs AOAXKHBI IIPOBO-
AMMTBCS B IIEPBLIX Pa3BEAOYHBIX CKBa’KMHAaX. Boawiioe 3naveHwe, HAUYMHASA C
IepBHIX 3TAallOB PA3BEAKM, MMeeT OINEePaTHBHOCTh OGPAGOTKU TreoU3HMYecKomn
uH(MOPMALKUK, KOTOpasi AOAKHa AABaTh BO3MOXKHOCTb B AEHUCTBUTEABHOCTH
VIIPABASTL Pa3BEAOYHAKIM IIPOLIECCOM.
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B cBasu ¢ pocrom 3nHauumocTtu I'MC B pasBepke 3anrexeil HeddTH W rasa
TpebyeTcsi H3MEHEHHe CTPATeruy Pa3BeAKHU. [IpH [OAOKHTEABHOM 3aBEpILICHHH
IIOMCKOBOI'O 3Talla PEKOMEHAYeTCs OypeHHe Ga30BEIX CKBAKHH CO CHAOLIHELIM
O0TOOPOM KepPHA B HPOAYKTHBHOM 4YacCTH, C MOWHTEPBAABHLIMH WCIHITAHHSAMHU W
cnequarbHEME [TMIC, BKAIOYAIOIUMH B ce0si HCCAGAOBAHMSA IO CIELUAALHLIM
METOAMKAM (HalpuMep, «KapoTaX — HCIBITAHHE — KapOTak» C NPHHYAMTEAD-
HOH 3aKaYKOH B IAACTHL (DAIOMAOB C 3aAQHHBIMH CBOMCTBaMM). [IpOBepeHHEIE
HCCACAOBAHHMSA ITOCAYIKAT OCHOBOM AAsI BEIBEACHHSI HEOGXOAUMEIX MeTpodU3Mde-
CKHX 3aBHCHUMOCTEH M Pa3pabOTKH aArOPHTMOB HHTepIIpeTanud AaHHEX [MC.

AMsT KOHTPOAS KaueCTBa reo(dM3MYeCKUX M3MEDEHHH B MHTEpBaAaxX He Me-
Hee 50 M, XapaKTepHM3YIOUIMXCS MaKCHMaAbHOM AMddepeHUanuen usMmepse-
MEIX IIapaMeTPOB, IIPOBOAAT IIOBTOPHEIE (KOHTPOABHEIE) 3aMEpEL

Caegyem ommemums, umo Ha cmaguu NPOGHOU IKCIAYAMAyuU MeCmopoX-
genuli cpegu memogoB I'PC Bce yauje UCnoAb3ylOm Memogbl CKBAXUHHOU reo-
¢dhusuueckot passegku (CI'P).

OBLWME CBEAEHMA MO MHTEPTIPETALIMWM PE3YALTATOB I'MC

WHTepnperaynsi pe3yAbTaTOB reoAOro-reo(pM3MYeCKHX MCCAEAOBaHMUI
CKBAQ)XMH UMW «OHEHKa IIAacToB» IIOHMMAeTCsi KaK YIPaBASIEMEIH IIpollecc ¢
y4acTHEeM 4YeAOBeKa (MHTepIIpeTaTopa), 3aKAIOYAOIIMHCS B MCIOAB30OBAHHH
BCeX PpEe3yAbTATOB CKBKHHHBLIX M3MEDPEHMM C NPHUBACYEHHEM allpUOPHOM Treo-
AOTO-TeO(hHU3UYECKOH HH(MOPMAIlMM O CBOMCTBAX MCCAEAYEMOTO OOBEeKTa, a
TAaK)K€ PAa3AWYHHIX TEOPETHYECKHUX CBEACHUU AAS OIPEAEACHHUS IeOAOTHYECKHX
CBOMCTB IIOPOA, OKDPYXAIOIIUX CKBa)XKHHY, B HMX IPUPOAHOM COCTOSIHHM («in
situ»).

Kak ©3BeCTHO, OAHMM U3 TAAaBHHX TpeGOBaHMI NP 060CHOBAHUM TOTO
HAM HHOTO METOA@ HHTEpIpeTalud SBASIeTCA pa3pafoTKa ero MoAeAu. Aas
TeOPEeTHYeCKOro obecHeyeHUs: NIPol[ecca WHTEePNpPEeTAliH K HACTOSILIEMy BpeMe-
HH NIPEAAOKEHO GOABLIOE KOAMYECTBO Pa3sHOOOpAa3HLIX MOAeAei. Boobie nmpu
uHTepnperauuud AaHHEIX TMIC npuMeHSIOTCsi caMble pa3AWYHEIE MOAEAU B 3aBH-
CHMOCTH OT IleAed 0OpabOTKH, KOMIIAEKCAa KaPOTaKHLIX METOAOB U AMTOAOTHYEC-
CKOro THIla HCCAEAYEMOTO pa3spesa.

3AeCh B&KHEl MAMEMAMUYecKue MOgeAl, KOTODHIe SBASIOTCA TEM HAU
HHBEIM MaTeMaTHYeCKHUM OIMCAHUEM MaKpO- H MHUKPOCKOIHYECKHX IPOIeCcCOB,
[MPOMCXOAAIINX B TEOAOTHYECKMX OOBeKTax (CHCTeMax) IpPH HX TeOAOro-
reopU3UIeCKOM HCCACAOBAHMHU B CKB&)KHHAX. BCAEGACTBHME TOTO, UTO IPH OIeH-
Kax nAacToB o AAHHEIM ['MIC ucnoab3yeTcst GOABLIOE YMCAO DPAa3AMYHBIX MOAE-
Ael, aKTyaABHO pelleHHe 33AAYM UX KAACCH(HKALUM, YTO MO3BOAUT HAHMAY-
MM 06pPa30oM Pa3AEAUTh MHOXKECTBO MOAeAell Ha GOAee MeAKHe TPYIIIEI Olpe-
ACAEHHOro Ha3HaYeHHs.

Ha puc. 15.2 npuBepeHa KAacCHDUKAIUA MOAEAEH, HMCIIOAB3YEeMEIX IpH
uHTeprpeTanuu AQHHHX ['VIC, paspa6orannas I'.SI. LIIMAOBBIM, TAGBHLIM IIPHH-
LMIOM KOTOPOH SIBASIETCsI COOAIOAGHHE ITOCAEAOBATEABHOCTH 3TAllOB MHTEpIIpe-
TAIIMOHHOTO MpoIecca.

Kak BuAHO u3 puc. 15.2, MareMaTHyYeCcKHe MOAEAH, IIpHUMEeHAEeMEIe NIPU
MHTepnpeTanuu MatepuaroB I'MIC, cocToaT M3 7 KAGCCOB MOAEAEH: KOPPEKTH-
POBOYHBIX, NETPOPU3NYECKUX, CTPYKTYPHEIX, HHTEPIPETAalMOHHbIX, IIPOCTPaH-
CTBEHHLIX, TeHeTUYECKHX U AMHAMHUYECKHX.

B Havare WHTepNpeTaly UCIOAB3YIOTCA KOPPEKTHPOBOYHBIE MOAEAH, B
KauecTBe KOTOPEIX CAYJKAT DPA3HOTO pPOAA TIAA€TKU AAST BHECEHHUs IIOIPABOK
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Puc. 15.2. Kraccudpnkanna MaTeMaTHYECKHX MOAEAEH H MOCAEAOBATEAbBHOCTh HHTEPIIPeTALMOHHO-
ro npouecca paHabix TUC

B HCXOAHYIO KApPOT&XHYIO MOAEAb (KapOTa)KHBIe AMarpaMMbl, LU(POBHE 3a-
NMCH HAa MAarHUTHOM A€HTe) 3a BAWUSHME YCAOBHUM H3MepPeHHs AU YCTpPaHeHUs
annaparypHEX MOTPelIHOCTed. VX LeABIO sIBASIeTCsl NOAyYeHHe MCTHHHEIX Teo-
dU3MIECKUX [apaMeTpOB HCCAEAYEMBIX NAAcTOB. HeoOGXOAWMBIM NareTOYHBIHM
MaTepuas IOAYYaIOT HU3BECTHRIMH MaTeMaTHYeCKHMHM METOAAMH B DPe3yAbTaTe
pellleHUs IPAMEIX reo(pU3WUeCKUX 33Aa4, HAllpUMep, IIyTeM pellleHus1 ypaBHe-
HHUS TENAOIIPOBOAHOCTH, BOAHOBOTO YPaBHEHHs U APYTHUX NPU OIPEACAeHHBIX
HQYaABHBIX M TPAHUYHBIX YCAOBHUSAX.

IerpoghuznyeckHe MOAEAH SBASIIOTCSI MOACASIMU NeTPO(HU3UYECKUX CBs3el
TUIIa «KepH—KepH» HWAH «KepH-—reodusura». OHU MOryT OBITE AByXMeD-
HBEIMH ¥ MHoOroMepHbLIMU. Ha3HaueHUe neTpopU3UUeCKUX MOAEAEH COCTOUT B
obeclieyeHUN TEpexXoAa@ OT reodpHU3MUecKUX NapaMeTpoB (HAaIpHUMeD, YACABHEIX
SAEKTPHUYECKHUX COIIDOTHBACHHHM IIAACTOB, MX raMMa-aKTHBHOCTEH U ApP.) K Teo-
AOTHYECKUX TapaMeTpaM (BOAOHACHIIIEHHOCTH, TAUHHUCTOCTH U AP.).

CTpyKTYpHBIE MOAEAH ONPEAEASIIOT BHIOOD TEXHOAOTHH Mpollecca HHTep-
nperanuu. Ha HavaabHOM 3Tane o6pabOTKM OHHU, KaK IIPABHUAO, SIBASIIOTCS allpH-
OPHBIMH, MOTYT OHITh rpaUYeCKMMH M aHAAUTHYECKHUMH. Aaaee B Ipolecce
06paboTKH TreoAoro-reodu3nYecKor HHGoOpManuu anpuopHas CTPYKTypHas
MOAEAL YTOUHSIETCSI B COOTBETCTBHH C PEaAbHBIMH eOAOTMYECKHMMHM CBOMCTBAMH
CpeABlL.

HurepnnperagHoHHEIe MOpeAd (TpadHyecKHe M aHaAUTHYeCKHe) MOTYT
OTpa)KaTh MeTpoU3NYeCKHe CBA3M MeXXAYy reodmu3UYeCKHMH I1apaMeTpaMy
M TEOAOTHMYECKHMH CBOMCTBAMH CPEABl HAHW CAYXKHTb I[eAiM CaMoOro HH-
TepNpPeTalluOHHOIO (BEIYMCAHTEABHOTO) mpoliecca. B CBf3M ¢ 3TUM OHH Ae-
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AATCSI Ha IJKCnepumeHmaAbHble (OOOCHOBAHHEIE CBA3SIMH «TreodU3nKa-reodu-
3UKa») U meopemuieckue (OCHOBAHHEIE Ha IPUBACYEHHH PaA3AMYHEIX MaTeMa-
TUYECKUX METOAOB IIPU pelIeHUH 3apad obpaboTkuj.

OKCIlepUMEHTaAbBHBIe HHTEpIpPEeTAllMOHHBEIE MOAEAM IIOAPA3AEASIIOTCS B
33aBUCMMOCTH OT HX HA3HAQYeHHs, TO €CTb TeX TIeOAOTMYeCKHX CBOMWCTB, KO-
TOpPEle HeOOXOAMMO OIPEAEAUTH B Ipoliecce oOpaboTku paHHBIX [VIC (061ieH,
3¢ PeKTUBHOM, BTOPUYHON ITOPUCTOCTH, BOAOHACHIIIEHHOCTH U AD.).

K TeopeTnmyeCcKMM HHTepPIPETAallUOHHEIM MOAEASM IIpeXAe BCEro CAeAyeT
OTHEeCTH MOAEAM IIDUHSTHUSI PEIIeHHN B YCAOBUSIX HEOIIPEASACHHOCTH, a TaKKe
pa3AMYHBIE CTOXACTHUYECKHE MOAEAM, NOAyUaeMble C IIOMOINBIO METOAOB CTaTH-
CTHYEeCKOTO MOAeAMpOBaHUsi (MeTopa MoHTe-Kapao). KpoMe Toro, K HHM
MOJKHO OTHECTH MOAEAHM BEIOOpA, OCHOBAHHEIE HA HEKOTOPHIX METOAAX TEOPUHU
NPUHATUSA PeLIeHuN B 3apaYaX CO MHOTHMMHU IIeA€BBIMHU (PYHKIUSIMHU.

IIpocTpaHcTBeHHbIe MOAeAM (Tpaduyueckue U aHAaAUMTHYECKHEe) HCIIOAb3Y-
IOT, KaK IIPaBUAO, Ha 3Talle IAOIAAHOM HMHTepIIPeTAllUM U OHHU CAY’KAT U3yue-
HHMIO IPOCTPAHCTBEHHOI'O PACIPOCTPAHEHUsI KOAAEKTOPOB (MOKPHIIEK, danui
U T.A.), @ TaKXe omnpepereHUro MecronoaoxkeHus BHK. B 3ToM cayuae crposT
KapThl U NPOMUABHEIE pa3pe3bl Pa3AWYHOIO Ha3HAYEHUS.

BaxxHO npu 3TOM, YTOOBI KOPPEASiIUS M3y4aeMBIX Pa3pe3oB Oblra NpOBe-
AeHa HaAe>XHO.

lenernyecKkne KapoTaKHbIE MOACAH QanuH cAyXam gas BblgeAeHus B
paspe3ax CKBWKUH DPA3AUYHOrO poga ¢ayul C uyeAblo nocaegyrouied pexoHcm-
PYKUuu ycAoBull OCQGKOHAKONAeHUs B u3yuaemom paloHe. OHU, MOgeAu, MOrym
6plmb KQueCMBEHHbIMU U KOAUYeCMBEHHbIMU, Q@ Makke rpaguieckumMu U aHAAU-
muuecKuMu.

KauecmBeHnHble reHemuueckue KapoTakKHbIe MOAEAU (PalUi IIPEeACTABASIOT
cobo KapoTa)KHble KpUBEIE OIPEAEAEHHOM (pOpMEI. YcTaHOBA€HHe BHAA danuit
IIPOU3BOAUTCA IIyTeM cpaBHeHUsI GopMBI (PAKTUUYECKONM KapOTa*XKHOM KPHUBOU
HAIpPOTHUB MU3yYaeMOTO MAACTa C TUNOBHIMH (pOpMaMM KapOTa*KHbIX KPUBHIX AASL
Pa3AMYHOTO poAa (auui.

KoauuecmBenHble reHemuueckue KapoOTaXKHble MOAeAr daluil OTpa’karoT
XapaKTepHEIe (KOAMYECTBEHHBIE) H3MEHEHUs1 ONPEAEACHHBIX T'eOAOTHYeCKUX
rapaMeTpoB (HampuMmep, TAMHUCTOCTH, IIOPUCTOCTH U AD.) IO BEPTUKAAM IIAACTA,
onleHUBaeMuix o AGHHBIM [MIC AAg pasAMYHBIX THIOB (pallui.

AHHAMHYEeCKHEe MOAEAH WCIOAL3VIOT IIPU TeO(U3NYEeCKOM KOHTPOAE 3a
pa3paboTKoM MeCcTOpOXAeHUM HedTH U raza. OHH, B OCHOBHOM, OTHOCATCS K
OAHOMY M3 THUIIOB MOAEAeN AMHAaMHUUYECKHX CTOXaCTHUYECKHUX TeOAOTHYEeCKHX CHUC-
TEM U CAYXAT AAs TeKylleH OueHKU Koa(duiueHToB He(dTeBBITECHEHHUS IIAQ-
cToB 110 AaHHEIM [HC.

Kak u3BecTHO, AumoAaoro-gpauuarbhblll GHAAU3, HAPSIAY C APYTUMHU METOAA-
MH (AMTOAOrO-TIaaeoreorpaUiIecKuM, NAAEO-TeOMOP(OAOrHYECKHUM, CEUCMOCT-
paturpad@uyeCcKuM U Ap.) SBASIETCSI COCTABHOM 4YacCTbIO HCCACAOBAHHUN IIpU
[IOUCKAX HEaHTUKAWHAABHBIX AOBYIIEK. B To >Xe Bpemsl, IpUMeHsIeMBIM B Ha-
crosiiilee BpeMsi Kommaekce ['MIC u paspaboTaHHEIe cOOCOOBI HMHTEPIPETALUHA
KapOTa’XHBIX AGHHEIX AQIOT BO3MOJKHOCTEH MCIIOAB30BaTh ['MIC B kKauecTBe caMmo-
CTOSITEABHOT'O MEeTOA@ AWTOAOTO-(hallMaAbHOTO AaHAAM3a M IIPOTHO3UPOBAHUA
AVUTOAOTHYECKUX AOBVIIEK HedTH U rasa. [Ipu atom nepea meropamu 'MC cra-
BATCA OOBIYHO CAEAYIOIIHE 33AaYU:

1) onpeaeAWTh IpaHUIIEl BEIKAMHUBAHUSI FTOPU30HTOB U IIEPEPHIBOB B OCAA-
KOHAKOIIA€HHUH, B TOM YHCAe U3yYUTb OCOOEHHOCTH CTPOEHUs APEBHUX aKKyMYy-
AATHBHHIX 1MIeABROB Ha KPAeBHIX YaCTSX BIAAHUH;
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2) BEIAGAWUTH YYaCTKH pPa3BUTUS AEABT, IIareopycen, 6apOB, AKKyMYASATHB-
HBIX 06pa30BaHWM, PacIlOAAQTaloOUINXCsl BAOAL IPUOPEKHEBIX YacTel IIaAeOMOpel,
a TaK>Xe 30H pa3BUTHsSI KOAAEKTOPOB B pU(OreHHBIX U 3P(y3UBHBIX TOAIAX;

3) YCTaHOBUTL HaAMYMEe Hap IEePeYHCA€HHBIMH CTPYKTYPHEIMU (hopMaMu
TIOPOA-TIOKPHIIIEK, & TAK)Ke OLEHUTH UX KauyecTBO;

4) BBIAGAUTH B YCTQHOBAEHHBIX AOBYIIKAX IAACTBI-KOAAEKTOPLI M IOAYYUTH
KOAMYECTBEHHYIO OIIEHKY WX KOAAEKTOPCKHX CBOMCTB, a TakKXe IPOCAEAUTH
BapHUAIM¥ KOAAEKTOPCKHUX CBOMCTB IIO A@TE€paAul M BEPTUKAAH, C yueToM dalu-
AABHBIX U3MEHEHUH;

5) onpeaeAMTh XapaKTep HACHIIIEHHUST BBIAGAGHHBIX KOAAEKTOPOB M IIO-
AYYHUTb KOAMYECTBEHHBIE OIIEHKU HX KO3P@PUIUEHTOB HedTeraso(BOAO)HACKI-
LIEHHOCTH.

Kpome Toro, metropbl ['MMIC MOIyT HMCIOAB30BAThCA M IIPU PELICHUU CEAU-
MEHTOAOTMYECKHUX 3aAay¥ PEerMOHAABHOrO XapakKTepa. Tak, HalpuMep, AeTAAbHO
H3y4yasi pa3pe3bl CKB&)KUH IO KapOTa)Xy, HAKAOHOMETPHH, CKBa’KMHHELIM CKa-
HepaM, BBIAEASIIOT PETMOHAABHYIO COCTABASIIOLIYIO OCAAKOHAKOIIACHMS, KOTOpas
06yCAOBAEHAa TeOTEKTOHUYECKUM DEKMMOM.

B 3aBHCHMOCTH OT pellaeMoN 3apaud U obbeMa HCXOAHOM TIeOAOTO-
reoprsnyecKkor MHPOPMAIIUU PA3AMYaIOT ONEPAaTHBHYIO U CBOAHYIO MHTepIipe-
TAI[UIO IIPOMBICAOBO-TE€O(PHU3NYECKUX UCCAEAOBAHUM.

[lpu onepamuBHOU uhHmepnpemauyuu Ha OCHOBAHUU AQHHHIX IIO HUCCAEAye-
MOI CKBa’kKMHe, Cpa3y IIOCAe BBIIIOAHEHUs B HelMl KommaeKca [MC, parorcs 3a-
KAIOUEHHEe O HaAMYWM B pa3pe3e HedTera3oHOCHHBIX MAACTOB M PEeKOMeHAAIIUHU
110 UX ONPOGOBAHMIO. )

CBoAHAsl WHTEPNPETALMs IIPOBOAUTCS AASL IIPOAYKTUBHOTO TOPH30HTa B
LIEAOM [0 MECTOPOJKAECHMIO. AAS HUHTEpPIpeTalluy HCIOAB3YIOT BCE€ T'€OAOTO-
reo(pu3MYeCKHUE AGHHEIE O IIAACTE IO BCEM CKBAKUHAM (pPe3yABTATH UCCAEAOBA-
HHUSI KepHQ, Pe3yAbTaThHl ONPOOOBaHUS U UCCACAOBAHUS CKBa’kuH). ITo pe3yabTa-
TaM CBOAHOM HHTEPIPETAIUM OIPEAEASIIOT Fe€OAOTHUYECKOe CTpPOeHHe IMPOAYK-
TUBHOTO TOPHU30HT4, CTPOEHUE 3areXH, MOACUETHBIE IIapaMeTPhl U IIPOBOAAT
TIOACUET 3anacoB HedTH U rasa.

AMTOAOMMNHECKOE PACHAEHEHME PA3PE3A

AHTOAOTHUECKOe pacUAeHEeHUEe pa3pes3a CKBaKMH OCYIIEeCTBASIETCS IO KOM-
MAEKCY reoU3UYeCKUX HCCAEAOBAaHUN C IIPUBAEYEHUEM AAHHEIX H3Y4YeHUs
KepHa H IAaMa. PacuaeHeHUe pa3pe3a CKBa’KMH OCHOBAHO Ha pa3AudyuH PU3U-
YEeCKUX CBOUCTB FOPHHIX IIOPOA, KOTOPHIE U3MEHSIIOTCS y KaXAOM AUTOAOTHYe-
CKOM pPa3HOBHAHOCTH B OIPEACACHHOM AHMala3oHe 3HadueHHN. Haanuwe mepe-
KPBLITHSI AMANIA30HOB YKa3BIBAET Ha TO, YTO HU OAHA U3 IIOPOA He MOJKeT OBITh
OmO3HaHa [0 OAHOMY KaKOMY-TO reo(pH3NYecKOMYy IapaMeTpy, AAA ee OIpeAe-
AeHUsA HY)XHa KOMIIAE€KCHas reodusideckas XapakTepUCTUKa. ['eodusndeckue
XapaKTepPUCTUKU HanboAee TUNIMYHBIX AUTOAOIMYECKHUX Pa3HOCTEM NIPUBEAECHBI
Ha puc. 15.3.

OnpepereHNe MOACYETHBIX IlapaMeTpoB HedTera3OHACHIIIEHHBEIX KOAAEK-
TOpoB — 3 EKTUBHEIX TOAWUH (hyg) HedTe- (hyg.) U ra30HACHINEHHBX (hyg.0)
MHTEePBaAOB, KO3 dunmenToB ux nopucroctu (Kg), nporunaeMoctu (Ky,), Hed-
Te- (Ky) M ra3s’oHacHIEHHOCTH (K;) — IIpPOM3BOAUTCS IIO MaTepHaraM Teo-
dusuyeckux uccaepoBaHuil ckBaXuH (['VIC) ¢ ncnoap3oBaHueM pe3yALTATOB
U3ydeHUs1 oOpa3loB KepHa U WCHBITAHUN IIAACTOB B OTKPHITOM CTBOAE HAHM B
06ca’KeHHOM CKBaKHHE.
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Puc. 15.3. TunuyHbIe KpHBBIE Treo(H3NYECKHX NapaMeTPOB AAS TEPPHTeHHBIX (a) M KapGOHATHBIX
(6) mopoa (B.H. AaxHos, 1985):

I — TAMHEL; 2 — mecKH; 3 — NeCcYaHWKH PHXABIE; 4 — TO JKe, NIAOTHHIE; 5, 6, 7 — MU3BECTHIKHM KaBep-
HO3HBIE M 3aKapCTOBaHHEIE (5), TPemMHOBATHE (6), NMAOTHEIE (7); 8 — KOAAEKTOPH], BBIAEASIEMEIE IIO
XapaKTEPHEIM OCOOEHHOCTAM reo@U3WYeCKHX KPUBHIX; | — AHarpaMma p,, 3alMCAHHAsT MAALIM IIO-
TeHIMaA-30HAOM; I — To )Ke, CpepAHHMM rpapueHT-30HAOM; [l — TO Ke, MOTeHIMAA-MUKPO30HAOM; [V —
TO Xe, TPAAMEHT-MHKPO30HAOM; V — AMarpamMma p,, 3aperMCTPHpOBaHHasg SKPAHHMPOBAHHBIM 30HAOM;
VI — 10 Xe, c oxycupoBkoH Toka; VII — amarpamMma Unc 1pH pg > ps, VIII - TO Xe, TIPH Py < Ps;
IX — anarpaMMa MOTEHIIHAAOB BEI3BaHHOM IMOAsipH3aluu; X — AHarpaMMa MHTEHCHBHOCTH €CTEeCT-
BEHHOTO y-M3Ay4eHHs; XI — TO ’Ke, HHTEHCHMBHOCTH PacCESHHOTO Y-M3AyYeHHs (IYHKTHPOM IIOKa3aH
CAyYal BAMSIHHMS YBEAHYEHHMs AMaMeTpa CKBaXKMHHI); XII — pMarpaMMa HHTEHCHMBHOCTH y-W3AyYeHUS
usoronos; XI[[I-XVII — puarpaMMel HEWTPOHHOTO W HEHWTPOHHOTO raMMa-METOAOB AASL 30HAOB pas-
AMYHBEIX pa3mepos; XVIII - puarpaMMa SIAePHO-MarHMTHOTO MeToAd; XIX — amarpaMma AT, YAbTpa-
3BYKOBOrO MeToAd; XX — Tepmorpamma; XXI — kaBepHorpamma; XXII — aparpaMma IIPOAOAKHTEAL-
HOCTH GypeHus
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Marepuaasl 'MC cay>RaT OCHOBHBIM HMCTOYHHUKOM HH(OPMAIIUU AASL OIpe-
AeAeHHsT O0beMHBIM METOAOM 3amacoB HedTu u rasa kKareropuii A, B, C, u C,
II0 pe3yAbTaTaM OypeHHsi IIOMCKOBBIX, PAa3BEAOUYHEIX M JKCIIAyaTallHOHHBIX
CKBaXMH. OTH MaTepPHaAbl HCIOAB3YIOTCSI AAS AMTOAOTHYECKOrO M CTPaTHIpa-
¢hU4eCcKOro pacyaeHeHHs1 U KOPPeAsIIUM pa3pe30B NPOOYPEeHHBIX CKBa’XHH, BbI-
AEACHUS B pa3pe3e KAKAON CKBAKUHBI KOAAEKTOPOB, ONPEASACHHS TOAOKEHUN
razoHedTaHoro (FCHK), soponedTsanoro (BHK) uau razosopsHoro (I'BK) koHTaxk-
TOB MEXXAY IIAACTOBBIMH (DAIOMAAMHM U OIIPEAEAEHHs] MOACUYETHBIX IIJapaMeTpoB
IPOAYKTUBHEIX KOAAEKTOPOB: Ny, Nogur Ropre Ky Kuy Kr

BLIAEAEHME KOAAEKTOPOB, OINMPEAEAEHNE S®®EKTUBHBLIX HEDTE- N TA3OHACBILEHHbBIX
TOAILMNH

KOAAEKTOPHl YCAOBHO Pa3AEASIFOTCSI Ha NIPOCTBHIE U CAOXHEIE. [IpocThiMu
CUHUTAIOTCSA KOAAEKTOPHI C MEX3ePHOBBIM THIIOM IIOD, CAOKEHHBIE IIPEeUMYIeCT-
BEHHO OAHHUM IIOPOAOOOPA3yIOIMM MHHEPAAOM M COAEepIKalllde OAUH THII IIOA-
BHJKHOTO AIOMAA (HedTh, Ta3 UAU BOAY).

K CAOXHBIM OTHOCSITCSI KOAAEKTODHI, 00AAAQIOIIMEe CAOKHBIM MHUHEPAAOTU-
YeCKMM COCTAaBOM MOPOAOCOOPA3YIONIUX BellleCTB, CAOXKHOM CTPYKTypoOl IIOpOBO-
ro IPOCTPAHCTBA (TpEILlIUHHBIe, KABePHOBLIE U CMeIlIaHHbIe [I0OPOBO-TPEIIUHHEIE,
[IOPOBO-KaBEPHOBLIE KU IIOPOBO-TPEIIMHHO-KaBEPHOBBIE), MHOroga3HOW HaCHI-
LI[eHHOCTBIO B IIPEAeAaX OAHOIO IIAACTA.

OddeKTUBHEIE TOAUIUHEB], KO3(@dHUIMEHTH MOPUCTOCTH U HedTerasoHa-
CEHIIIIEHHOCTH OIPEAEASIOTCSI [0 Teo(PU3UYeCKHM MaTepHaAaM C Y4eTOM paspe-
maroe cnoco6HOCTH OTAeABHBIX MeTopOB 'MC. PesyapsraTtel THC — ocHOB-
HOHM MeTOpA BBIAGAEHHUSI KOAAEKTOPOB B pa3pe3e. K KOoAAreKTOpaM OTHOCAT IIAA-
CTHI, AASI KOTOPHIX IO A@HHBIM [MIC 3HayeHWs] IMOPUCTOCTH U IIPOHHUIIAEMOCTH
BHIIIIE TPAHUYHBIX, YCTAHOBAEHHKIX AASI KOAMEKTOPOB 3TOrO THUIIA PA3AEABHO AAS
HedTe-, Ta30- U BOAOHACHIIIEHHBIX.

'paHUYHEIEe 3HAYEHUSI KOAWYECTBEHHEIX KDUTEPHEB AOAKHEI OBITH IIOA-
TBEP>KAEHH Pe3yAbTaTaMH ONPOOOBAHUHU U UCIIBLITAHUN IIAACTOB.

Onpepenrenne 3hdEKTUBHBIX TOAIIMH HedTe- (h,pn) M ra30HACHIIIEHHBIX
(hopr) TIAQCTOB BKAIOY@ET BBIAGAGHHE KOAAEKTODOB, OIIeHKY XapaKTepa HMX Ha-
CHIMIEHHOCTH U MOAOKEHUIM KOHTAKTOB MEJKAY MMAACTOBHIMU (DAIOMAAMU.

C 11eABI0 BHIAEAEHHSI KOAAEKTODOB AAST KQ’KAOTO OOBEeKTa (3arekH, MecCTo-
PO’KAEHUsI) Ha OCHOBe aHaAM3a uMeromuxcsa mMatrepuaros I'MC, peayasTaToB HC-
CACAOBAHUM KepHa, ONMPOOOBAHMS U MCIBLITAHWM [AACTOB YCTAaHABAMBAETCS KOM-
IIAEKC IIPSMBIX ¥ KOCBEHHBIX NPU3HAKOB MAM KOAWYECTBEHHBIX KPUTEPHEB BHI-
AEACHUsI IPOHUIJAEMBIX MHTEPBAAOB, IIPOABASIONINXCS B KOHKPETHBIX AASL 3TOTO
OOBEKTa TeOAOTO-TEXHUUECKHUX YCAOBHUSIX Pa30ypUBAHUSA.

[IpsiMBIM KayeCTBEHHBIM INIPH3HAKOM ABIJKEHHs (DAIOMAOB, yCTaHaBAUBae-
MBIM B IIpOIleCCe Pa3BEeAKH, sIBASIETCs IPOHHMKHOBeHHe (DHUABTpaTa MPOMBIBOY-
HOM XppKocTH (ITDK) B mAacThI, perHCTPHUPYeEMOe MO A@HHBEIM CTAHAAPTHBIX U
CIIEIIMAABHBIX METOAMK BHINOAHeHHUss ['VMIC, a Takoke IO pe3yAbTaTaM CIIeI[HaAb-
HBIX MCCAEAOBAHUMN KepHa.

B MopoBBIX TeppUTreHHBIX W KapOOHATHBIX KOAAEKTOPAaX IpHU3HAKaMHU IIpo-
HUKHOBeHUs uabpTpaTa 1o AauebM [MIC siBAsiroTCS:

— CyXXeHHe AMaMeTpa CKBA’KMH, 3a(pUKCHpOBaHHOe Ha KPHBOHN KaBEPHO-
MeTPHH, BCACACTBHE OOpa30BaHUs TAMHUCTOM MAH IIIAAMOBOU KOPKH;

— PaAMAABLHBIM PAAMEHT CONIPOTHBACHHUH, U3MePeHHBIX 30HAAMU C Pa3HOM
TAYyOMHHOCTBIO HMCCACAOBAHUM IIPH HMCIOAB30BAHHUM METOAOB MHKDPOKApOTa’ka
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(MK) ¢ yCcAOBHEM, YTO CONPOTHBACHHS, U3MEPEHHBIE 30HAAMH, IIPEBBIIIAIOT He
GoAee ueM B 5 pa3 yAeAbHOe conpoTuBAeHHe (p.) [IDK, O0KOBOro KapoTa>kKHOro
soupupoBanms (BK3), xommaekca 60koBoro (BK) u 60KOBOro MHUKpOKapoTaXka
(BMK);

— u3MeHeHUe nokKaszaHuiM saekTpuueckux (OK) u papmoakTuBHBEIX (PK)
BHAOB MCCAGAOBAHMUM, BRITOAHEHHHIX IO CIEIIMAaABHBIM METOAMKAM M (PUKCH-
pyoiux opMUPOBaHHE MAM pacOpMUPOBAHHE 30HEI IPOHUKHOBEHMUS.

B KOAAEKTOpaxX CO CAOXXHOM CTPYKTYPOM IIOPOBOTO IIPOCTPAHCTBA IIPSMBIE
KayeCTBeHHLIe MMPU3HAKM YCTAHABAWBAIOTCS 4Yallle BCEro TOABKO IO MarepuasaM
T'YIC, BLIIOAHEHHBIM IO CIEIMAaAbHBIM METOAUMKAM. K HMM OTHOCATCS U3MEHe-
HUsI TIOKa3aHUM JAEKTPUYECKMX BHAOB KapoTaka, IpeuMyllecTBeHHO BK u
BMK, dukcupyommux ¢opMUpOBaHYE 30HBl TPOHUKHOBEHUS:

— IpU IOBTOPHEIX WM3MEPEHUsIX BO BPEMEHM IIPH COXPAHEHWM CBOUCTB
12K B CTBOA€ CKBa’KHUHHI,

— mpu usMepenusix Ha [IDK ¢ pasAHMYHOM MHHepaAH3aluend (MeTOAUKA
Asyx [TK); 5

— NpU HANpPaBACHHOM BO3AEWCTBUU Ha IAACTHI IIyTeM CO3AQHHST AOIIOAHU-
TEABHOH penpeccuy (METOAMKA «KapOTaK — PelPecCHs —KapoTax») HAH Ae-
IpecCHuy («KapoTa’k — UCIIBITAHHE — KAPOTaXK»).

B o6ca)keHHBIX CKBa)KMHAaX IPsSMBI€ KaueCTBEHHEIE IIPU3HAKKA YCTaHABAM-
BAIOTCS NPY IMOBTOPHEIX W3MEPEHUsIX CTAlMOHAPHBIMHM M UMIIYALCHBIMU BUAAMU
Helitponnoro kKaporaxa (HK), cBupeTeAbCTByIOLIMMU O pacGOpMMPOBAHUK BO
BpeMeHM 30HBLI IIPOHUKHOBEHUS.

KocBeHHBIe KaueCTBEHHBIE ITPU3HAKU KOAAEKTOPOB XapPAKTEPHU3YIOT MOPO-
ABI, KOTOpEIE TI0 CBOMM €MKOCTHEIM CBONCTBAM M YMCTOTE MUHEPAABHOT'O CKeAe-
Ta MOTYT IPUHAAAEKATH K KOAAeKTOpaM. K 3TMM mpusHakaM OTHOCSTCS: aHOMa-
AWM Ha KPMBOM CaMOIIPOM3BOALHOM moaspusauuu IIC (oTpunarerbHBIE, €CAHM
yAeAbHOE conpoTtuBAeHMe TIDK GOABIle CONMPOTHBACHUS TIAGCTOBOM BOABL M TMA-
POCTAaTUYECKOE AABACHME IIPEBHINIAET IIAACTOBOE, U MOAOKHUTEAbHBle IIPU HX
06paTHOM COOTHOUICHUH); HU3KHe IIOKAa3aHUs Ha KpUBOM ramma-kapotaxa (['K);
[IOKa3aHusl SACPHO-MarHMTHOro kKaportaxka (SIMK), mpesrimaromue (poOHOBHIE;
3aTyXaHre yIPYyTUX BOAH, CO3A@BaeMOe TPel[UHAMU U KaBepPHaMH, IIPH aKyCTHU-
yeCcKoM KapoTaxe (AK).

C HCIOAB30BaHMEM KOAHWYECTBEHHBIX KPUTEPUEB KOAAEKTODBI B CKBaXU-
Hax, mpobypeHHex Ha [1JK A1060ro cocTaBa, BRIAGASIIOTCSI B CAydYae IIpeBBHIIIe-
HHUSI 3HA4YeHUM TOPUCTOCTH W IIPOHUIIAEMOCTU HaA TPAHMYHBIMM 3HAYEHUSIMU
Kup ¥ Kpprp, YCTAHOBAGHHBIMHM AAsSl KOAAEKTOPOB 3TOTO THIIA PA3ACABHO AAA
HedTe-, Ta30- ¥ BOAOHACHIUIEHHBIX pasHocTell. V3MepenHEle 3HaueHus reodu-
3HYEeCKUX XapaKTEPUCTUK OYAyT B 3TOM CAydYae OOABUIUMHU (Ogerp; Al W} nam
MeHBIIUMH (8; Aly) COOTBETCTBYIOIINX TPAHUYHBIX Oncrpr Afep, Orpr Wipe Aly,.

I'paHnuHble 3HaYeHWsT (PUABTPAI[MOHHO-eMKOCTHEIX M {(UAM) Treodusude-
CKHMX XapaKTEPUCTUK OIPEAEASIIOTCS CTaTUCTHUYECKH IO pe3yAbTaTaM:

neTpopU3NIEeCKUX UCCAEAOBAHUM O0OPa3I[OB KEPHa;

OnpoGOBaHUM U UCHBITAHUH, B TOM YHCAe MpHOOpaMu Ha Kabeae, MHTEpBa-
AOB C OAHO3HAYHBIMU re0(pU3NUeCKUMH XaPaKTePUCTUKAMU;

YCTAaHOBACHUs IPOHHKHOBeHHUs1 QUAbTpaTa [IDK 1o AQHHBIM CTAaHAQPTHEIX
¥ crenuarbHbix [VIC.

[paHWYHbIE 3HAYEHWsI KOAWYECTBEHHBIX KDUTEDPHEB AOAKHBI OBITH IIOA-
TBEP>KACHBI Pe3yAbTaTaMU ONPOOOBAHUM M MCIBITAHUM HAACTOB.

B cAyuae moAyYeHHsI IPOTHBOPEUYHBEIX Pe3yABTATOB 0Cc000e BHUMaHHe 00-
palllaeTcs Ha KaveCTBO KPENACHUsI CKBaXMH 1 COBEPIIEHCTBO BCKPHITHUS MIAACTA.
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BriaeAreHHE KOAAEKTOPOB B 3@aBUCHMOCTHU OT I'€OAOTO-TEXHUYECKHUX YCAOBUUN
nposepeHuss 'MC u HaamuWs Ha IIOAYYEHHBIX MaTepHaAaX NPSMBIX NPU3HAKOB
IIPOHUKHOBEHHSI PEaAu3yeTCsi AByMsI cllocobaMu.

B ckBakuHAX, IpOHHUKHOBeHHe [1DK B KOTOPBIX YCTAHABAMBAETCS IO MarTe-
puaram ['MC, BLIIOAHEHHBIX IO OOBIYHON TEXHOAOTHH, IPsIMBIE KadeCTBEHHBIE
IIpU3HAKU SBASIOTCS AOCTAaTOUYHBIMU AASl BHIAGAEHHUS KOAAEKTOPOB IIPU IIOA-
TBEP>KAEHUY UX AQHHBIMHU HUCOBITaHUM.

Ecam IpOHMKHOBeHHE YCTaHaBAMBAETCs TOABKO mo MaTepuasaMm ['MIC, BBI-
TIIOAHEHHBIM [0 CIENUAABHBIM METOAWKAM B OTAEABHEIX CKBa’KHHAX, BLHIAEAEHHUE
KOAMNEKTOPOB B OCTAABLHHEIX CKBa’KMHAaX HAa MECTOPOKACHHU HPOU3BOAHTCSA C HC-
IIOAB30BaHHEM KOAMYECTBEHHBIX KPUTEPHUEB.

OS¢ dexTuBHAsA TOAIIMHA He(Te- UAM ra30HACHIEHHOTO KOAAEKTOpa oIpe-
AeAsieTcsl KaK NpuBeAeHHass K BePTUKAABHON CKBAa’KMHE PA3HOCTb MEKAY 0Ollen
TOALUTMHOM KOAAEKTOPa M CYMMAapHOM TOAIIMHOW YIIAOTHEHHBIX IIPOCAOEB-HEKOA-
AEKTOPOB.

OFMPEAEAEHUE KOSOOULIMEHTA MTOPUCTOCTU

Metoauka onpeapereHus Koadduruenta nopuctocta (K;) mo pauasiM 'MIC
BbIOMpAETCs B 3@8BUCHMOCTH OT THIAa KOAAEKTOpPA U XapaKTEePUCTHUK IIPOMBIBOY-
HOM >XHAKOCTH. KoaddunueHTs TOPpUCTOCTH (K;;) KOANEKTOPOB ONPEAEASIOTCS
nmo MarepuaraM ['MIC u Ha obpa3siax mopop, oToOpaHHBIX M3 KepHa Npu Oype-
HUU CKBA’XUHEI, AMOO U3 €e CTEHKH CBEDASILIUM KEPHOOTOOPHUKOM Ha Kabeae.

B HETAMHUCTBIX TEPPUTE€HHBIX U KapOOHATHEIX KOAAEKTOPax, pa30ypeHHHIX
Ha TIDK pasauyHoro cocrtaBa, K, ompepeAsieTcsi OTAEABHO o MaTepHaraM AK,
HK, ramma-ramma-naoTHOcTHoro KapoTtaxa (I'TKII) mam B Arob6oM codeTaHUM
IIepeYnCAeHHBIX MEeTOAOB. B CKBa)kuHaX, NpOOYpeHHEIX Ha BOAHBIX 12K, opu-
€HTUPOBOYHLIE CBeA€HHs O K MOAyYalOT TakXe II0 MaTepuaraM DK Mo yAeAb-
HOMY COHNPOTUBAEHHIO IIPOMBITOM 30HBI (pPn;) MAM B BOAOHACHIIIEHHBEIX YacCTAX
naactoB HUXKe BHK man 'BK 1 3a KOHTYpoOM 3arexu.

B TAMHHCTBIX TEpPHUreHHBIX M KapOOHATHBIX KOAAEKTOpaX, pa3OypeHHEIX
Ha ImpecHod BopHOU IDDK (yaeanrHoe comporuBAaeHue p. IIDK mnpesrliaer
0,2 OM'M, a oTHoLIeHUEe p./pPy > 5), MOPHUCTOCTEL OIIPEAEASIETCS 10 KOMIAEKCY
matepuaroB AK, HK, I'TKII, I'K, I'IC. OpueHTHpPOBOYHEIE CBEAEHHS O MMOPUCTO-
CTH IIOPOA IIOAYYAlOT TakKXKe IIo MaTepuasraM OK. Ilpu 6ypeHuMHM CKBa>XwiH Ha
MUHepaAu30BaHHOH (p. < 0,2 OM-M, p./p: > 5) uAM ToKoHempoBopsimen [TDK
3HaueHUs K, onpepeAsiioTcs o KoMmnaekcy matepuaroB AK, HK, I'TKII, I'K.

B KOAAEKTOpax €O CAOKHOM CTPYKTypOM IOPOBOTO MPOCTPAHCTBA IO MaTe-
puaraMm [MIC AOAKHEI OIpeAeAsiTbCs 00Lasi MOPUuCTOCTh (K,) u, Ipu Heo6XOoAH-
MOCTH, HOPUCTOCTb MaTpUIH (K ).

B moaMMHHeEpaABHBIX TOPOBO-KaBEPHOBEIX KOAAeKTopax K u K, ompeae-
asroTcs o Kommnaekcy mMatepuaros HK, ITKIT, AK uam HK, TTKII, 3K.

B nmoAMMHHEpaAABHEIX IIOPOBO-TPEUIUHHEIX KOAAEKTOPAaxX [0 KOMIIAEKCY Ma-
TepuanroB AK, HK, ITKII onpepeasieTcsi obujas nopuctoctsk (K;). OpueHTupo-
BOYHAs OLIEHKA TPEIUMHHOMN IOPHUCTOCTH MO’KeT OBITh BHIIIOAHEHA IT0 MaTepua-
AaM OK, nmoayueHHEIM Ha AByx 1K pa3AnyHON MHHEepaAH3alvH,

B cxkBaxuHax, NpOOYpEHHBIX Ha TOKOHEIIPOBOAAIIUX pacTBopax, Ko3ddu-
[MeHT [IOPHCTOCTH olpeAeAsieTcs Mo MarepuaraM MK u AUSAEKTpUYECKOro Ka-
potaxa (AK).

[Terpodusuyeckoe OOOCHOBAHUE AASL ONpeAeAeHHUst K, AOAKHO yCTaHaBAH-
BaThb 3aBUCHMOCTb reOPHU3NIEeCKUX XapaKTePUCTHK (o, At, §, W, Aly, p,) oT Be-
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AWMYHMH OOLIeH ¥ MEeX3epHOBOM MOPHUCTOCTEN, MHHEPAABHOTO COCTdBa CKEeAeTa
HOPOABI, THIIOB M OGBHEMOB IEMEHTHDYIOUINX MHHEPAAOB U OT 3aMOAHSIOMINX
IOpHl  (DAIOMAOB (MMHEpPAaAH30BaHHas BOAA, HedTb, ras). Ilerpodusuieckoe
0BOCHOBAHME BKAIOUAeT 3aBHCHUMOCTH «KEpH—KEepH» U «KepH—TreO(U3HKa», B
TOM YMCA€ MMOAYYEeHHBIE B YCAOBMSX, MOACAHDYIOUIUX IIAGCTOBEIE.

3HaueHusi IMOPHCTOCTH, HaBAEHHBIE IO MaTepHaraM TUC, pOAXHEI OBITH
OGOCHOBAHE PE3yALTAaTAMHM €e H3MEpeHHs Ha MPEeACTaBUTEABHBIX 00pasnax
KepHa M3 MHTEPBAAOB C BHICOKUM (Goaee 80 %) ero BEIHOCOM.

B cayuasix, KOTAQ OIIpEAEAEHHE K, He peaamsyeTcsi IO AAHHBIM T'1cC,
KO3 (PHIHIEHTE MOPHCTOCTH OHPEACASIOTCS Ha MPEACTaBUTEABHBIX 00pasuax
KepHa.

OLIEHKA XAPAKTEPA HACBILWEHWA

OmnpeaeAeHNe XapaKTepa HACHIIIEHUS TOPOA KOAEKTOPOB He0OXOAUMO AAS
pelieHusl 3apa4 O LEeAeCOOOpPa3sHOCTH CITyCKA KOAOHHB! H onpoboOBaHUs IPO-
MBIIIACHHO-He(TEera30HOCHEIX OOBEKTOB. AOCTOBEPHOCTh ONMPEAEAEHHsT Xapak-
Tepa HACHIIIEHUS CYUIECTBEHHO DA3AWYHA AAS IOPOBBIX KOAAEKTOPOB, COACP-
JKAIIMX OAMH THII HACHIIIAOUIero (AroHMAa (ras, HeTh, BOAY) U AAS KOAAEKTO-
POB CO CAOKHOM CTPYKTYpOM IIOPOBOTO IMPOCTPAHCTBA, AMOO HACBIIIEHHBIX ABY-
MsI-TpeMst (DAXOUAAMH.

B o6imeM cAydyae MOpOBEIE HedTera3oHaChIeHHbBIE KOAMEKTOPH! BBIABASIOT
COMOCTaBACHHEM M3MEPEHHBIX B CKBAXMHE COIPOTHUBAEHMH IIAACTOB (py) C rpa-
HUYHBLIM 3HauyeHHEM S5THUX COIPOTHUBACHHH (Pg rp). [TAACT CYHUTAETCSI MPOAYKTHB-
HBEIM (T.e. COAEPXUT HedTh MAM Ta3), €CAM Pp > Pnrpr HPH Py ~ Pnr OH BOAOHA-
coimied. AonoaHuTeAbHbBIMH MeTopaMu [MIC AAsi ompepeAeHHsl XapakTepa Ha-
CHINIEHHs] IBASIIOTCSI ONIPOGOBaHME KOAAEKTOPOB MpuGOpaMu Ha Kabere (TAK u
OIlK) ¥ NOBTOpHBIE H3MEPEHWS CTalMOHAPHBIMH (HK) u HMIOyABCHBIMH
(MHHK) HeHTPOHHLIMH METOAAMMU.

ONMPEAEAEHME KO3OOULIMEHTOB HEDTE- M TASOHACBILLEHHOCTH

Kospdunuent HedrerazoHackeHHOCTH (Ky, Ki) OIpeAeAsercs mo Koad-
(pUIMEHTy YBEANYEHHs] SAKTPHUYECKOTO CONPOTHUBAECHMS TIAACTOB

P, = 1/(1—Ky)"

A€ N — MOKa3aTeAb, 3HadeHHe KOTOPOTO OHPeAEAseTCs CMauuBaeMOCTBIO M
TAMHUCTOCTBIO ITOPOA.

Ko3(pHIIHEHT YBEAHYEHUsI COMPOTUBACHUSI Py OIpeAeAseTcst OTHOLIEHUEM
YAEABHOTO COIPOTHBAEHHS IIPOAYKTHBHOTO KOAAEKTOPA Pn K YASABHOMY COIpO-
THBACHMIO 33 €r0 KOHTYPOM pPg; B CKBA)XHHAX, IPOGYPEHHBIX Ha BOAHOH DX,
OCHOBHOM MeTOA, KapoTa)ka, NPHUMEHSEMBIH AASl OleHKH He(TerasOHaCHIIeH-
HOCTH KOAAEKTOPOB C TPAHYASIDHOHM (MeXX3epHHMCTOM) MOPHUCTOCTBIO — METOA
conporusaennit (BK3, VK, BK). PeayabraThl MHTepIpeTallil MaTepHarOB rc
0(pOPMASIIOTCSI B BHAE MAQHUIETOR.

K, u K, onpepeasitorcst o MarepuaraM MK u AMSA€KTPHICCKOTO KapoTaka
(AK) mpm 3amoAHEHHH CKBaXXHHEI TokoHenpoBoasulern [TDK. B oTAeABHBIX
ckBaxkuHax Ky u K, HaxopsaT no panueiM HK u MHHK.

B KOAAEKTOpPAaX CO CAOKHOW CTPYKTYPOM MOPOBOTO MPOCTPAHCTBA KO3(-
durueHTs Ky 1 K; MOTYT ONPEAEASTECS C MCIIOAB30BAHNEM neTpoduU3nIECKON
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3aBUCHMOCTH MEXKAY KO3Q@HIMEHTaMHM HaCLIIEHHOCTH H MOPHUCTOCTH (B CAY-
4yae, ecAu 110 AaHHEIM TMC 5TH mapaMeTpEl HE ONPEeAEASIOTCS).

[Mpy HaAMYMKM Ha MeCTOPO’KAEHHM CKBa’kKHMH, NIPOGYPEHHHIX Ha 6e3BOAHOM
IDXK, ycraHaBAMBaeTcst 3aBMCHMOCTL MeXKAY OCTAQTOYHOM BOAOH IO KEpHY W
reodU3NIECKUMHU XapaKTEPUCTUKAMH, KOTOPas MOKET OLITh MCIIOAL30OBaHA AAS
onpepenrenus Ky u K; Ipu yCAOBHH OLIEHKH IIOTEPHL BOAHI B Ipoliecce oTéopa U
aHAAM3a KepHa. ’

3Hauenus: KoapdunuenToB K, u K;, ycTaHOBAeHHBIE IO MaTepHaraM ['HC,
AOAKHEL OHITh OGOCHOBaHBEI pe3yAbTaTaMu H3MepeHusi K, u K,, Ha obpasnax
KepHa, OTOOPaHHBIX Ha Ge3BOAHOM M BOAHOM DK, M IO AQHHBIM KamHAASIPH-
METPHUYECKUX HUCCACAOBAHHU. AAS MIPEAEABHO He(pTeHaCHIIEHHHX KOAAEKTODPOB
K, = 1 — K, A rasoHacwimeHHRIX K, = 1 — K, — Ko uau 1 — K.

AMST TA30KOHAEHCATHHIX MECTOPOKAEHMI C COAepKaHHWeM KOHAeHcaTa 6o-
ree 100 r/m? Ipu onpepereHHH Ky, AOAKHA OBITH yYTEHa AOASI KOHACHCATA, BEI-
NaBIIEro B IMYCTOTHOM MPOCTPAHCTBE HPH IOABEME KEpHa Ha AHEBHYIO IOBEpX-
HOCTb.

OneHka XapakTepa HACHIIIEHHOCTH NPOU3BOAMTCSI C LEABIO YCTAHOBAEHUS
IIOAOKEHHMM KOHTAaKTOB MeKAY dAronpaMu — BopoHedTsHoro (BHK), razoBoas-
Horo (I'BK) u razonedrsuoro (THK).

[Toroxxenne BHK nau I'BK ycTaHaBAMBAETCSI ¢ yYETOM TOAIIMHEI BOAOHED-
TAIHOM WAM Ta30BOASHOM 30HBI, BEAMYHHA KOTOPOM MOMKET MEHSTBHCS OT AOAeM
MeTpa A0 HECKOABKHX AECSTKOB MeTpPOB. 10 yCAOBHAM (DHUABTPAIIMM IIAGCTOBBIX
(DAIOMAOB 3Ta 30Ha AGAUTCS Ha TPH 4YaCTH:

1) HIXHIO, ¢ 0AHOMA3HOM PUABTPALIMEH BOADL,

2) cpeaHIo0, ¢ AByX(a3Ho# (pUABTpaLIMe BOALI M HeTH MAM rasa;

3) BEpXHIOW, B KOTOPOH BO3MOJXHA TOABKO OAHOGa3Hasi (PUALTpanus Hed-
TH UAH rasa.

[Toroxkenuss BHK u I'BK ycTaHaBAMBAIOT IO TPaHUIE MEKAY BEpXHeM U
CpepHel 4acTsAMM 30HBI C M3MEHSIIOIIENCS HaCHIIEHHOCTHIO. [Ipu AQHHOM IIO-
rokenuu BHK u I'BK mpou3BOASITCS OIl@HKa 3allacoB YacTH 3aAexu, obecrneun-
Barollell 6e3BOAHBIE IPUTOKU HEe(TH MAU rasa.

Ecau 3amacul HebTH MAM rasa B 30He ABYX(hasHOM (PHABTPAIlUU COCTABAS-
I0T 60Aee 5 % CyMMapHBIX 3aIlacOB MECTOPOKACHHUS (3aA€KH), TO IO IpaHHUIle
MEXAY CpeAHEM M HUJKHeM 4YaCTSAMHU 30HH C HU3MEHSIOUIENCS HACBHIIEeHHOCTBIO
YCTaHABAMBAETCsI IIOAOJKEHHE Apyroro koHTakTa — BHK uau I'BK. B unTepBane
rAy6us mexay BHK (I'BK) u BHK! (I'BK) IPOHU3BOAUTCS OLLEHKA 3alacoOB YaCTH
3aAeXH, 00ecleyrnBaloIIel IPUTOKH HedTH (rasa) C BOAOH.

Omnpeperenre monroxenudt BHK u T'BK mpousBopAMTCS 1O MaTepHaraM
aneKkTpuieckux MeTopoB 'MIC cpaBHeHHEM YAEABHOTO COIPOTHUBACHMSA IIAACTOB
(Pn) uAM KO3(DGUINEHTOB YBEAWYEHHUsI CONPOTUBAEHUH (P,) C TIPaHMYHBIMU
(KPUTUYECKUMHM) 3HAYCHUSAMHU Pprp MAU P, .. KOAAEGKTODPH OTHOCAT K HedTera-
30HACHIIIEHHBIM, €CAH Py > Prrp UAU Py > Py o

Onpeaenenne noroxennit BHK' u T'BK MMPOM3BOAAT AHAAOTUYHO — CpaB-

HEHHEM pn M Py C TPAHUYHBEIMH (KDHTHYECKHMH) 3HAYEHUAMH P, = U Prorp-

I'panuyHbIe 3HA4YEHHUS py U P, yCTAaHaBAHMBAIOT ABYMs crocob6aMu — IO pe-
3yABTaTaM HCHEITAHHWHE HedTera3OHACLIEHHLIX M BOAOHACHIIIEHHLIX IIAACTOB U
(MAM) O pe3yAbTaTaM ONPEAEACHHUH OTHOCHTEABHOM (ha30BOM IMTPOHHIAEMOCTH
A HedTH (rasa) ¥ BOARI Ha 06pasiax KepHa.

AonoarnnterrHEIME MetopaaMu TMIC aaa ompepenrenms BHK, TBK u THK
CAYXaT MOBTOPHEIe M3MepeHHst cTanuoHapHBIM (HK) m umnyabcaeiMm (MHHK)
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HEeHTPOHHEIM KAapOT&XeM, BBHIIOAHEHHBIe B OOCa)KeHHBIX CKB&KUHAX B XOAe
pacdopMHpOBaHMs 30HBI IPOHUKHOBeHHMs. 10 pe3syAbTaTaM MCCAGAOBAHMH Kep-
Ha moaoxeune BHK 060CHOBBIBaeTCS IO M3MEPEHHBIM 3HAYEeHUsIM OCTATOYHOMH
He(TeHaCHIIeHHOCTH.

Toroxkennss BHK u I'BK B TeppureHHBIX KOAAEKTOpPax ¢ HeGoAbION (1—
2 M) 30HOM N3MEHSIOIIEHCs HACHIIEHHOCTH HAW IIPU ee OTCYTCTBHM MOTYT OIl-
PEAEAITBCSI TakKe IO MaTepHaraM THAPOAMHAMHMYECKOTO KapoTaXka (TAK) u ¢
HOMOIIEIO ollpo6GoBaTeaeil naacToB Ha Kabeae (OIIK).

[Moroxeune F'HK ycTaHaBAMBAaeTCsi, KaK IIPABUAO, IIO AQHHBIM r'AK u OTIK,
[OAYYEHHEIM B OTKPBITOM CTBOAE, W II0 MaTepPHaraM MOBTOPHBIX nameperutt HK
u MHHK, BHIIOAHEHHHIX B OOCaKeHHBIX CKBa)KHMHaX B XOAe pac(PopMHPOBAHUS
30HBI TPOHUKHOBEHHUS,

TToroxeuus BHK, 'BK m T'HK, ycraHOBA€HHBIE IIO MaTepHAaAdM TUC,
AOAKHBI OBITH IIOATBEDKAEHBI pe3yAbTaTaMH HCHIbITAaHMHM He MeHee deM 3—
5 MHTEpPBaAOB B 30HaX OAHO(A3HOTrO IIPUTOKS,

B CAOXHO IIOCTPOEHHBIX 3aneXaX, IPEACTABACHHBIX YePeAOBAaHHEM IIPOHU-
[AeMBIX ¥ HEeIPOHMI[aeMBIX IIPOCAOEB MAAOHM TOAIMHBL (h < 0,5 M) C pe3Ko u3-
MEHSIOIUMUCS (PUABTPALMOHHO-EMKOCTHBIMH CBOMCTBAMH, KOTAA IIOAOXKEHMs
KOHTAKTOB He OIpepeAsioTcs o MaTepuaraM 'MC, umx yCTaHaBAMBAIOT IIO pe-
3yAbTaTaM HCIBITAHUH [IAACTOB.



[AaBa 16

PEFTMOHAAbHbBIA 3TAIM TEEOAOTOPA3BEAOYHbIX
PABOT

16.1. 3AAAYM U METOAbI PETMOHAABHbIX
HEDTETA3OMNMOUNCKOBbBIX PABOT

PernonarbHble paGOTEl MMEIOT Ba)KHOE 3HAYEHHUE AN DA3BUTHS MHHEDAAb-
HO-CHIpBeBOM 6asbl. BBICOKHME ypOBEHB NPHUPOCTOB 3amacoB HeTH U rasza B
Poccun u B rpaHMYamux ¢ Hel CTpaHaX B 3HAYUTEABHOHM Mepe GhIA ofecreden
PErHOHAALHBEIMU T€OAOTrO-re0pU3UYeCKUMHU HCCACAOBaHUAMU. Passute HedTs-
HOM M rasoBOM NPOMBIMIAEHHOCTH Ha AGABHIOIO IEPCIIEKTHBY BO MHOIOM OIIpe-
Aensiercss 3(PeKTUBHOCTBIO PErMOHAABHBIX PABOT, IPOBOAMMBIX B HACTOSIIEE
BpeMs.

PervoHaabHEIe reoAOro-reopu3HYecKUe HUCCAGAOBAHUS SBASIOTCS COCTAB-
HOM 4YaCTBIO €AMHOTO T€OAOTOPA3BEAOYHOrO MpoLecca Ha HeTh H ras, Ipealie-
CTBYIOT APYTHM 3TanaM paGoT B perHoHe U SIBASIIOTCS CaMOCTOSITEABHBIM 3TalloM
TeOAOTOpPa3BeAOYHEBIX paGor. CBOeBpeMeHHOE M OIlepe’karollee H3ydeHHe OCO-
GEeHHOCTEeH T'eOAOTHYECKOro CTPOEHHS], FEOAOTHYECKON HCTOPHM M HedTeraso-
HOCHOCTH oGecneunBaeT 3(p(eKTUBHOE BeAeHUEe MOUCKOBEIX pPaboT Ha HedTh U
ras Ha MCCAEAYEMOI TeppUTOpUHU. (BpemeHHOe noroxeHue 06 smanax u cmagu-
AX reoAOropasBegoynbix pabom Ha Hegmsb u ras, 2001).

LleAbIO PETMOHAABHEIX TEOAOTO-reOpH3UIECKUX PAGOT SBASETCH H3ydIeHHe
U BBHISAICHEHHE OCHOBHEIX 3aKOHOMEPHOCTEeH IeOAOTHYECKOTO CTPOEHUs HeH3y-
YEeHHBIX MAM HEAOCTAaTOYHO H3YYEeHHBIX OCAAOYHBIX OaCCEHMHOB M OTAEABHBIX
TAYGOKOIOTPYKeHHHX AUTOAOTO-CTPATUTPa(hPUYIeCKUX KOMIIAGKCOB: BHIAGACHUE
BO3MOJKHO TIPOAYKTMBHBLIX TOAILl, OI[eHKA IE€PCHeKTHB HedTerazoHOCHOCTH
KPDYITHHIX TEPPUTOPHUH C OOOCHOBAHMEM IIPOTHO3HEIX 3aIacoB HedTHU M raza 1o
noprpynnaM D; u Dy, BelA@AeHHe U OKOHTYpPHBAHHE BO3MOKHEIX 30H HedTera-
30HAKONAEHUSI U OGOCHOBAHME HA 3TOH OCHOBE NIEPBOOYEPEAHBIX PaliOHOB AAS
MTOCTAHOBKH IOMCKOBHIX paboT Ha HedTh U ras.

[TocreAOBaTEABHOCTE TIPOBEAEHHS! PErHOHAABHBEIX paboT IOKasaHa Ha
puc. 16.1. B 3aBHCHMOCTH OT M3y4YEHHOCTH IEPCIEKTUBOH TEPPUTOPHE PErHo-
HaABHBIE PAOOTHI PA3AEASIIOTCSl Ha ABE CTAAHU: IIPOTHO3a He)TerasoHOCHOCTH U
OUEHKM 30H He@TerasoHaKolAeHus. Ha mepBoii CTaAMM IIPOBOAWTCS H3ydeHMe
BCEro perroHa M AaeTcsi oOLMi NPOrHO3 HedTerazoHOCHOCTH, Ha BTOPOM IIO-
CAEAOBATEABHO — AA€TCs OLeHKa 30H He(dTerazoHaKOIAEHUS.

Ha crapnn nporHo3a He@rera3oHOCHOCTH OCHOBHBEIM OOG'BEKTOM HCCAEAO-
BaHUS ABASIOTCA OCApOYHEIe 6acCerHbl U UX YaCTH.

Pelrarotcst caepyrolyie reoAOrHYeCKUe 3aAa49U:
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U3yyeHHe IeOAOTHYEeCKOro CTPOeHUsl U oOmias OleHKA NepCreKTHB HedTe-
ra30HOCHOCTH KPYITHEIX TEPPHUTOPUH;

BBIIBA@HHE OCHOBHEIX MEepPCIeKTUBHBIX AMTOAOTO-CTPATUIrpaduIecKuX KOM-
[IAeKCOB, KPYIIHBIX 30H FeHepalii U aKKyMyAsiIMHA YTAEBOAOPOAOB;

pOBEACHHE KAayeCTBEHHOH OLIeHKHM ¥ PaMOHMPOBaHWs TEPPUTOPUH MO
CTeNeHH TepCneKTUB He(Tera3oHOCHOCTH B NMpeAeAaX re0CTPYKTYPHBIX SAeMeH-
TOB 1-ro mopsiAKa (CBOAOB, BIIAAWH M AP.):

BBISIBACHHE TT€PBOOUEPEAHBIX PAHOHOB AASI CAEAYIOIEH CTaAHU pabor.

PaBoThl 3TOI CTAAMM TIPOBOASATCSI B PETHOHAX CO CAAOOM3YyYeHHBIM TAYOUH-

| BriGop obbekta |

!

| O0ocHOBAHKE LEJIH |
| OGocHoBaHue 3a.uan
3auem? IpoeKkTHPOBAHHE KOMILIEKCA ObocHoBanue
Ine? u o6Lema pabor AONOJIBATENLHOIO
Kak? KOMILJIeKca
C o H ofbema
BONEKO: l / PernoHANbLHBIX
pabot
| Peanusauus Meponpustuii |
r OueHKa cTeneHy pelienus 3aaa4 l
| PeliieHbl MOIHOCTBIO | ‘ Pelmienbl 4ACTHYHO | [ Hepewenst |
/ \
Ob0bexT He Ob6bexT
nepcnexTHBeH nepcneKTHBeH
BoisicHeHHe NPHYHH: BoisicHeHHE MPHYHH: BoisicHeHHe NPHYHH:
0TCYTCTBHE HeA0CTATOYHbIH HenHpOpMATHBHBI
MATEPHHCKHX TOJIII, obbem paboT, Komiexe pabor,
OTCYTCTBHE NOKPbILIEK, HenHpoOpMaTHBHBIN HeKA4YeCTBeHHbIE
OTCYTCTBHE JIOBYIIEK Komiiexe paor reoJioro-reopu3nyeckne
M T.A. HCC/IeI0BAHHSA
Oxonuanue pabor OueHKa pecypcoB Kouncepeauus | | Illpexparuts
kareropuii D; u D, || paGor paboThl
IMpononxxuts |
paboTnl

DTan NnoHCKOB

Puc. 16.1. TTocaep0BaTeAbBHOCTh PEIIEHHA 3ajad (omepannonHas MOAEAB) Ha 3Tamne perHoHaAbHBIX
pabort
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HEIM CTPOEGHHEM M C HEOAHO3HAYHOM OIIEHKOH NepCIeKTHB HedTera3soHOCHOCTH
BCETO OCAAQOYHOTO YeXAa HMAM OTAEABHBEIX CTPYKTyPHO-(QOPMAIIMOHHBIX KOMII-
AEKCOB.

Ha crapuy mporHosa He(dTerazoHOCHOCTH IO pe3yabTaTaM paboT H 06006-
IIeHUs] MATEPHAAOB COCTABASIIOTCSI OTUETH! (TOAOBBHIE M OKOHYaTeALHLIE) O reo-
AOTHYECKHMX PEe3yAbTaTaX U OIeHKe IPOTHO3HBLIX PecypCoB KaTeropuu D, u 4dac-
THyHO D;. B OKOHYaTEeABLHOM OT4YeTe OOOCHOBBEIBAETCS] BEIOOP OCHOBHEIX HaIlPaB-
AeHMI U IepBOOYEPEAHEIX OOBEKTOB AAAbHEHMINMX HccaepoBaHMM. K oTueram
MIPHAQTaiOTCS CAEAYIOIVE OCHOBHBIE TpadpUyecKUue AOKYMEHTHL:

0630pHas KapTa;

cxeMa pacIoAoKeHus mpoduaedi, GU3NIECKUX TOYeK HAOAIOAGHMH M CKBa-
JKMH Ha MCXOAHOM T€OAOTHYECKOM M TEKTOHMYECKOM OCHOBE;

CBOAHLIE HOPMaAbHEIE T€OAOTO-Teo(U3NYecKUue pas3pesbl OTAOXKEHUH, U3y-
YEHHBIX KPYIHEIX TeOCTPYKTYPHEIX SA€MEHTOB OCapA04HOro HaccenHa;

reoAOro-reousnyecKue paspesbl ONOPHHIX U apaMeTPUYEeCKHX CKBAJKUH
C BLHIAGACHHBLIMH OIIOPHBIMU U MAPKUPYIOIIMMH TOPHU30HTAMHU U C pe3yAbTaTaMU
HUCIBITAHUSA;

CXeMEI MeXPaMOHHOM KOPPEeAsUH Pa3pe30B H3y4eHHBIX OTAOKEHHM,;

OIIOpHBLIE TeOAOTHYECKHe M reodu3nyecKkue pa3pesbl, XapaKTepHusylollue
cTpoeHHe OacceHa U KPYIHBIX CTPYKTYD;

cXeMa TeKTOHMYeCKOTO palioHMpOBaHus OacceifHa B LIEAOM HMAH OTAEABHOM
HU3Yy4eHHOU ero 4acTH,;

AHUTOAOTO-allMaAbHEIE CXEeMBl M IlareoCcXeMbl HedTerasonepcrneKTUBHBIX
KOMIIAEKCOB pa3pe3a;

cxeMBbl HedTera3oreoAOrH4eCcKoro palioHupoBaHUA ¢ AudPepeHUpOBaHN-
€M TEepPUTOPHH (aKBAaTOPHIl) 110 IEepPCIeKTHBAM He(dTera30HOCHOCTH M BBIAGAE-
HHEM IIePBOOYEPEAHEIX 30H AASI TIDOBEASHUS PAGOT CAEAYIOLIEH CTapHM.

Ha crapnH OoHeHKH 30H He@Tera3oHaKOMAEHHs OCHOBHHIMH OOBEKTaMU
HCCAEAOBAHMUA SIBAAIOTCS HedTerasolnepCleKTUBHBIE 30HEI M 30HEI Hedreraso-
HAKOIAEHHUS.

Pernrarorcst 3apavuu:

BRIIBAGHKE II0 TMEPCIEKTHBHEIM KOMIIAeKCaM 30H Hed)Teras’oHAKOIAESHUS,
CBA3AHHBIX C BaAaMHM, 30HaMHM aHTUKAMHAABHBIX CKAGAOK MAM y4aCTKaMH Peruo-
HAABLHOTO BHIKAWHHBAHUSI ITOPOA KOMIIAeKca (Taba. 16.1) u Ap.;

YTOUYHEHWME PErHOHAALHEBIX CTPYKTYPHBIX COOTHOLICHMH MEXAY PasAW4YHEL-
MM MEPCIEeKTUBHBLIMH CTPYKTYPHO-(POPMAaIlMOHHBIMH KOMIIACKCAMU;

MPOTHO3 THUIIOB AOBYIIEK, 3aKOHOMEDHOCTEH PaCIpOCTPAHEHUs W HU3MEHe-
HHSI CBOHCTB TIOPOA-KOAAEKTOPOB U (DAIOMAOYIIOPOB;

BLISICHEeHHE (Pa30BOTO COCTOSIHUSI YTA€BOAOPOAOB M KOAMYECTBEHHAs OIeH-
Ka UX MPOTHO3HBLIX PeCcypcoB Mo moArpynnam D, u Dy;

BLISIBAGHHE HOBBIX 30H He(Tera3oHaKOIAEHUs], CBS3AHHEIX C AOBYIIIKAMH
HEeaHTUKAMHAALHOTO THIIA B pafOHaX M KOMIIAEKCAX C YCTAHOBACHHOM IMPOMEIII-
AeHHOHM HedTera3zoHOCHOCTBIO;

BHIAGACHHE HamboAee TEepCIeKTUBHBIX yYaCTKOB M AOKAABHHIX OOBEKTOB
AASL TIOCTAHOBKH AETAABLHEIX T€OAOTO-IIOUCKOBBIX PaboT.

PermonannHbie paGOTRI 3TOM CTaAWM MPOBOAATCS B IIpeperax Hamboasee
[EPCIIeKTUBHEIX TeOCTPYKTYPHHIX SA€MEHTOB, a TaK)Xe B OTACABHBIX OOAACTAX H
paiioHax HPOBMHIWHA C Pa3BUTON HedTerasopo6wrdei, obeclieynBas CBOeBpe-
MEHHYIO TIOAFOTOBKY HOBHIX OOBEKTOB AASl IIOMCKOBO-PA3BEAOYHEIX PaGoT B HO-
BBIX TIEPCIIEKTHUBHHIX PaliOHaX, TAYOOKONOIPYKeHHBIX KOMIIA@KCAX HMAM B 30HAX
HedTera3oHaKONAeHUs1 HEaHTUKAMHAABHOTO THIIA.
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Tabauma 16.1

OCHOBHBIE BHABI pa60'r H MAaT€pHaAbl, COCTABALIOIIHE HCCAEAOBAHHA

baza apaHHEIX H A0-
KyMeHTalus

Crparurpadus

TTAutOoTEKTOHHYE-
CKUe PpEeKOHCTPYK-
Jiizi%e

PernoHaabHbIe

CeNCMo-, TpaBU- ¥
MarHuTOpa3BeA0Y-
Hble HCCACAOBaHHUS

Baza AQHHBIX IPOEKTa!

0630p reOAOTHYeCKON AHTePaTypPhl ¥ AOKYMEHTalluH;

opraHusanus 6a3el AGHHBIX;

c60p MaTepHUaAOB reOAOro-reodU3UIeCKUX UCCAEAOBAHUM MPOLIAKIX AET
C6op, cTaHAApPTHU3AIUsA U KOHTPOAB KauyeCTBa AGHHEIX:
CKBaKMHHEIE AQHHEIE (cTpaTurpadus, 6uoctpaTurpadus, reOXUMHsI)
AAHHEIE OOH®KEHUM (DpDH HEOOXOAUMOCTH IIPOBEAEHHE TeOAOTMYEeCKOM
CBbE€MKH HAH IIOBTOPHOI'O dHAAW34d CYLIECTBYROIIHNX AaHHI:IX)
C6op, cTaHAApTU3AIUsA U KOHTPOAb KauyeCTBAa AAHHBIX
[TocTpoeHUe MoAeAel AASL PA3AMYHBIX II€PUOAOB F€OAOTUYECKOro BpeMeHH
MHTerpauusi ¢ AAQHHBIMM HMCCA€AOBAHHMH IOTEHIIMAABHBIX TeOo(hU3HUYeCKHX
moAeH
OnpeapereHHe OCHOBHBIX TEKTOHUYECKUX COOBITHH
PersoHaAbHasi KapTa TENAOBBIX MOTOKOB (AHA MOAEAMPOBAHHUA HedTerasoBon
CHCTEMHI)
KapTe MakCHMaABHOTO MOTPYKeHHs OaccelHa (AASL MOAEAMpPOBAaHHA HedrTe-
ra30BOM CHCTEMEI) :
PeKOHCTPYKLIMM AASI IOCTPOEHHS MMareoreorpaUyecKuX KapT
Co6op, CTaHAAPTU3AlMA ¥ KOHTPOAb KaueCTBa AAQHHBIX
VIHTerpanua ceCMHUYECKHX, IPABU- ¥ MAarHUTOMETPUYECKUX ABHHBIX
ITpuBsi3Ka OCHOBHBEIX CKB&)KHH K DETMOHAABHEIM CEHCMHYECKHUM paspes3am
Obuee crpaTurpaduyeckoe pacireHEHHE pa3pesa Ha CHKBEHCH

CoBpeMeHHEEe TeOAOTHYECKHe MPOMUAKN (CEHCMOTeOAOTHYECKHe H  (HMAM)
TAYOMHHBIE)

ITareoTeKTOHHYECKHE NPODUANA

XpoHocTpaTurpaguyeckas cxeMa

TekToHOCTpaTUrpacduyecKas cxemMa

CxemMaTHYeCKMH MAM MacIITaGHpPOBAHHBIN pa3pe3 HedTerazoHOCHOTO KOM-
IAEKCa

Tomnorpathuyeckie U reOAOTHYECKHE KapThl HHMPACTPYKTYPHL

CTpYKTypHEIE KapThl (BpEMEeHHHE U (MAH) TAyOMHHEBIE) IO KaKAOHU rpaHule
KapTa H30X0p M (HAM) H30MAXUT KaXKAOIO KPYIHOIO CHKBEHCa
ITareoreorpatuyeckue KapThl KaKAOTO KPYIIHOTO CHKBeHCa

OCHOBHBIE KapTh

Ha crapum oumeHKH 30H HedTera3oHaKONAEHUs IIO pe3yAbTaTaM IIPOBeAe-
HUsi paboT U OOOOIIEHUS MATEPHUAAOB COCTABASIIOTCS OTUYETHI (TOAOBHIE U OKOH-
yaTeAbHBIE) O F€OAOTHUECKUX PEe3yAbTaTax U OIleHKe pecypcoB Kareropuil D; u
yacTUYHO D,. B OKOHYaTEeALHOM OTYeTe OOOCHOBHIBAIOTCS BHIOOD PallOHOB U yC-
TAHOBAEHUE OYEPEAHOCTH IIPOBEAEHHUs Ha HUX IIOUCKOBBIX pabdoT. K oTueTam
TIPHAATraroTCH CAEAYIOIINE OCHOBHBEIE TpaduiecKue AOKYMEHTHI:

0030pHas Kapra;

KapTa reoAoro-reo(pu3nyeckom U3y4eHHOCTH;

KapTa TEeKTOHUYEeCKOr0o palloOHUPOBAHUS;

CXeMa pacCIIOAO’KeHUsi NPOdUAEH U CKBa)KUH (KapTa (paKTUYeCKOro MaTe-
pHUana) Ha TEOAOTHYEeCKOM U CTPYKTYPHOM OCHOBE;

reonoro-reou3ndecKye pa3pesbl CKBa)XMH C BblpeAeHHEeM HedTerasomnep-
CHeKTUBHBIX U He(PTEera3oHOCHBIX KOMIIAEKCOB U C PE3yAbBTaTaMH UCIBLITAHUS;

KOPPEeASIIIMOHHBIE CXEMBI Pa3pe30B CKBa)KUH, He(Tera3oHOCHBIX M IIep-
CHEKTUBHEIX KOMIIAGKCOB, TOPM30HTOB U IIAACTOB C pe3yAbTAaTaMHM HX HCIIHI-
TaHUs;

OIIOpHBIE TEOAOTHMYEeCKHe pa3pe3bl, CeHMCMOTeOAOTHYEeCKHe, BPEMEHHHE H
APYTHe pa3pe3ssl, IPOXOAAlHe Yepe3 IapaMeTpUYeCKHUe CKBAKUHEI,

CTPYKTYpPHBIE KapThl IO OCHOBHBLIM CTPYKTYPHEIM 3T&)KaM M sApyCaM;

AUTOAOTrO-(hariManbHEIe KAPTH M IIAA€OCXEeMEl IIePCIIEeKTUBHBIX KOMIIAEKCOB
U T'OPU30HTOB;

KapTa Ba)XHEHNIINX KPpUTePHeB He(TEera30HOCHOCTH OCHOBHEIX KOMIIAEKCOB;
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KapTa He(hTerazoreOAOrHyeCKoro paioHMpPOBaHUS;

MIOACYETHEIC IAAHBEI He(TEra3oHOCHBIX KOMIIA@KCOB C BHIAGAGHHMEM 3TAAOH-
HEIX M PacCyeTHbIX YYacTKOB M TPAHMIIAMU DPa3BUTHsI HedTerasoHOCHBIX KOM-
TIAEKCOB;

KapThl [IEPCIIeKTUB He(pTerazoHOCHOCTA M PACIIPEAECAEHHsT IIAOTHOCTH IIPO-
FHO3HLIX pecypcoB HedTH U rasa Kareropui Dy u D,.

3¢ HeKTUBHOCTL PErHOHAALHEIX paGOT B 3HAUWTEABHOM CTENeHH 3aBUCHUT
OT KayeCTBa HAYYHBEIX HMCCAEAOBAHUM, IPOBOAMMBIX KOMIIAGKCHO 1O aHAAU3Yy U
OBOOIIEHHIO TTIOAYYEHHBIX (PAaKTHYECKUX MaTepuanroB. B pesyabTaTe CTpaTHUrpa-
(puyecKux HMCCAEAOBAHMI AOMKEH OBITh M3yYeH IEOAOTHYECKHUH paspes, CAa-
ralolUii MCCAEAYEMBI OCAAOYHBIM OacceiH, 0O0CHOBAHHO INPOWU3BEAEHO CTpa-
TArpaUIecKoe pacuYreHeHHUe, YCTaHOBACHEI IEPEPBIBEL U HECOTAACHS, BHIAGAE-
HBI CTPYKTYPHEIE 3TaXU U IPOU3BEACHO COIIOCTaBA€HHE Pa3pe30B, HAXOAANINX-
Csl B Pa3HBIX YaCTAX M3y4aeMO# TeppPUTOPHUM.

B pesyAbTaTe TEKTOHUYECKHX, CTPYKTYPHO-(QOPMALMOHHEIX, IAA€OTeKTO-
HHUYECKUX MCCAEAOBAHMM AOAKHO OBITH IPOBEAEHO I€OTEKTOHUYECKOEe PAMOHU-
pOBaHHWE C y4eToM MOP(OAOTHH, Pa3MepOB U OCOOEHHOCTEN TI'eOAOTMYEeCKOro
Pa3BUTUSI CTPYKTYPHBIX SAEMEHTOB Pa3AMYHBIX THUMOB., MITOroM 3THX HCCAEAO-
BaHHUI SIBASIIOTCSI TEKTOHWYECKasi CXeMa C BHIAGACHUHEM TeHETUYECKM pPasand-
HEIX KPYTIHBIX CTPYKTYp, @ TakKXe PerdOHAAbLHEIE TeOAOro-reodusnveckue u
CTPYKTYypHBIE KapThl W NpPOdUAN. BakHOe 3HaUeHHE AASL M3y4eHHs] OCOOeH-
HOCTell HCTOPMM Pa3BUTHsA HMMEIOT IIaA€OTEeKTOHWYeCKHe IPO(HUAX M KapThl
MOIITHOCTEH.

Ha 0OCHOBe AMTOAOTO-(PAIMAABHBEIX M [TareoreorpapuuecKux MCCACAOBAHMM
AOAKEH OBITh M3YYEH AMTOAOTMYECKHM COCTaB BCEX CTPATUIpauyuecKHX IIOA-
paspeAeHMit pa3pe3a W BLIACHEHBI Mareoreorpaduyeckre yCAOBUs UX obpaso-
BAaHMA, U3YYEHO HAAUYHME KOAAEKTODCKUX TOAIL M IOKPEHIIIEK M pacHpocTpaHe-
HHe MX IO paspe3y ¥ B mnAaHe. C 3TOM LIEABIO IO OTAGABHBIM CTparurpaguye-
CKUM IOAPa3AEACHHUSM COCTaBASIIOTCA AMTOAOrO-(paliarbHBIE KapTHI C ITOKa30M
pasBUTHUSL KOAAEKTOPOB, UX CBOMCTB, MOIIHOCTEN M IIOKPHIIIEK, & TAKXKE Mareo-
reorpadryeckue CXeMsol.

He MmeHee Ba)xHOe 3HaueHHWE HMEIOT reOXMMHYECKHEe MCCAEAOBaHWs, Ha-
IpaBACHHEIE Ha M3ydYeHHe OUTYMHUHO3HOCTH pa3pe3a M IeOXUMHYECKOH obcTa-
HOBKHU OCAAKOHAKOIIACHUS, BEIAGAEHNE He@Tera3onpOoAYLIMPYIOIINX KOMIIAEKCORB
M MPOCAEXUBAaHME WX Ha PacCMaTPHUBaeMOM TEPPUTOPHM. B pesyapTare 3THX
HCCACAOBAHHM COCTABASIIOTCSI F€OXVMHMYECKHe KapThl U pa3peshl, Ha KOTOPBIX
CAeAyeT HaMedaTh HauboAee GAArONpHUSTHHIE 30HBI AAsl HedTerazoo6pasoBaHUs
n HedTera3oHaKOIIAEHUS.

TUAPOreoAOTHYECKHEe HCCAEAOBAHMS HA OCHOBE BLIAGACHUS BOAOHOCHBIX
KOMIIAEKCOB, M3y4YeHUsI PACIpOCTPAHEHUs PA3AHYHEIX TUIIOB BOA, UX MHHepa-
AM3AlMH, Ta30HACHIINEHHOCTH, CTAaTUYECKUX YPOBHEH, YCTAHOBACHMS DPAUOHOB
[IATaHUS U PasTPY3KH MO3BOASIIOT OIIEHUBATh MEePCIEKTUBE HE(PTEra30HOCHOCTH
U CTelleHb COXPAHHOCTHM BO3MOHEIX CKOIAEHUHN HedTH M rasa. PesyAbTarel
YKAa3aHHBIX UCCAEAOBAHMM NMPEACTABAAIOTCS B BUAE T'MADOTEOAOTUYECKUX U THA-
POXVMMMWYECKHUX KapT.

OLeHKa MEepCIeKTUB HedTerasoHOCHOCTA 0a3supyercss Ha COBOKYIHOCTH
BCeX YKa3aHHBIX MCCAEAOBAHMI IO KPYIHBIM CTPATUIPA(PMIECKUM KOMIIAEKCaM,
AT KOTOPBIX OINPEAEASIIOTCS Pa3AMYHBIE ITO CTElleHH MePCHeKTHBHOCTH PAaWOHBL
¥ HaMe4aloTCA IePBOOYEDPEAHEIE 30HBI ¥ IIAOIIAANA AAS TOCTAHOBKU AAABHEHIINX
MOMCKOBBIX paboT. KOMIAEKC yKa3aHHBEIX KapT SABASIETCA OCHOBOM AAsI COCTaB-
AeHHUSA OOIIel KapTH MPOrHo3a HedTera3oHOCHOCTH M3y4aeMOIo panoHa.
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PernoHaabHEIe PabOTEI TPOBOAATCSI AO TeX IIOP, MOKa CYIECTBYIOT GAaro-
NPUATHEIE [IPEATIOCHIAKH AAS OOHApPY’KeHUsI HOBBIX He(TerasoHOCHBIX KOMIIAEK-
COB, He)Tera30HOCHEIX PAliOHOB U 30H He(pTera3soHaKOIASHHA.

Ilpr mpoBeAGHMH DErHOHAABHBIX DPaGOT OOBEKTAMHM H3YYEHUS SBASIOTCS
dyHAAGMEHT U KOMIIAEKC IIOPOA OCAAOYHOTO YeXAa.

DyHAGMEHT NAATQOPMBI U3YYaeTCsI AASL OLPEACACHHMSI AYOUHBI 3aAeTaHHUsT
HIDKHEH TPaHuUIlbl PACIPOCTPAHEHHUs TOAINM OCAAOYHEIX ITOPOA, AAS BHIAGAEHHS
KPYIHBIX TEKTOHHYECKHUX CTPYKTYPHBIX 3A€MEHTOB, PErMOHAABHBIX TEKTOHHUE-
CKHMX HapyLUIeHUH H AASl BBISIBAGHHS OCOOEHHOCTEH CTPOEHMsI HHUKHHMX CTPYK-
TYPHBIX 3TaKeH OCAAOYHOIO YeXAa, KOTOPEIE, KaK IIPAaBHAO, YHACAEAYIOT CTPYK-
TYypy dyHAAMEHTa.

Boablioe BAusiHMe Ha pa3BUTHE CTPYKTYPHI OCAAOYHOIO YeXAd OKA3BIBAIOT
TAyOMHHBLIE PA3AOMEI, KOTOPHIE IIPEACTABASIIOT COG0M AMHEMHBLIE HAM 30HAALHBIE
HapyureHus1 B (DyHAAMEHTE W BepXHeM MaHTHH, O6pasyloliie 3aKOHOMEPHO
pa3BUBAIOLIHECs: CUCTeMbl. [AyOHMHHBIE Pa3AOMBI SIBASIOTCA PAHUIIAMH OTAEAB-
HEIX OAOKOB (DyHAGMEHTA M OIPEAESASIOT OCOBGEHHOCTH (POPMUPOBAHHUS H
CTPOEHHUsI OC3AOYHOTrO 4YexAda. [AyOWHHEBIE pPa3AOMBI BO MHOTHX pPernoHax
KOHTPOAUDYIOT MPpOLecChl HedTerasooOpa3oBaHUS K He(TerasoHaKONAEHUS,
[IOSTOMY WX BBISIBA€HHE U HM3y4YeHHe SBASETCS OAHOM M3 33Aa4Y PErMOHAABHBIX
pabor.

B oTAeABHBIX He(dTerasoHOCHBIX PErHOHAX MHPA Ha AOKAABHEIX BBICTYIIaX
dyHAaMeHTa GAAroAapsi 30HAABHOM TPEIHHOBATOCTH, MAM BTOPHYHOM IyCTOT-
HoCTH, 06pasyeMOd 3a CYeT IPOIECCOB BHIBETPUBAHUs, (POPMHPYIOTCS HETH-
OUYHBIE KOAAEKTOPHL, KOTODEIe, KOHTAKTHUPYA C HedTEeCOAEP)KAIUMU OCAAOY-
HBIMH OOPA30BaHUSAMHU, MOTYT OBITh TaKXKe He(TEeHACHIEHBI. [IpH coYeTaHUM
OAQroIpUATHBEIX YCAOBHUH He(Tera3oHaKONAEHHUsI Ha OTAEABHBIX AOKAABHEIX BBI-
CTynax (pyHAaMeHTa MOTYT 0Opa30BaThCsI 3aA€KH HEe(TH, CBA3aHHBIE C TPeIllu-
HOBaATHIMM HEOAHODPOAHBIMU KOAAEKTOpaMHU. Hepeapko AAsT TakKMX 3arexel Xa-
PaKkTepHBI BLHICOKHE AeOHUTHI — 6oaee 100 T/cyT. 3amackl MeCcTOpoRAeHus Beabrit
Turp, oTkphITOro B Ileabte BoherHama, npessimaror 100 MAH T. YKasaHHOe 06-
CTOSITEABCTBO IIPEAOIIPEAEAsIET HeOOXOAUMOCTb Ha CTAAMM PETHOHAABHEIX paboT
0co00e BHHUMAaHHE IIPM MHTEPIPETalid MAaTEePUAAOB YAEAATh OOBEKTaM, KOTO-
pBIE OTBEYAIOT BHIIEYKA3aHHBLIM IIPU3HaKaM. OYeBHAHO, YTO TOABKO METOAAMH
PErHOHAABHOW CBEMKM HEAB3sl YCTAHOBHUTH 3areXU HeTH B (PyHAAMEHTe, HO
BBISIBUTL OAQrONpPUSTHBIE OOBEKTHI AASl ITOCTAHOBKH OOAEe AETAABHEIX PaboT
BIIOAHE DEaAbHO.

IlepeyeHb OCHOBHBEIX BHAOB paGOT W MAarTePHMAAOB, COCTABASIONIMX 0606-
LmIaromie HCCACAOBAHUS, IPUBOAUTCS B TaOA. 16.1.

IMopaBasitoee GOABIIMHCTBO OTKPHITHIX B HACTOSINEE BPEMSI MECTOPOIKAE-
HUU He(PTU M rasa CBA3EHO C Pa3pe3OM OCAAOYHBLIX TMOPOA HAAT(OPMEHHHX U
CKAQAYATHIX O0AacTed. IT03TOMYy OCHOBHOM 3apauell PerMOHAABHBIX PaGOT GBIAO
U OCTaeTCsi U3yYeHHe COCTaBa U CTPOEHUsI KOMIIAEKCA MOPOA OCAAOYHOTO YeXAa.
MoOmHOCTE 0CAAOYHOTO YeXAa B He(DTEra3oHOCHBIX IIPOBUHIMAX M3MEHSIETCH B
IIMPOKHUX TpeAeAdx, oT 1,5-2 KM Ao 10-15 KM, a B HEKOTOPHIX CAyYasX AOCTHUTa-
et 20 km (Ilpukacnuiickas BHapMHa M Ap.). [AaBHas 3apaya PEerMOHAALHEIX pa-
60T [IpM MCCACAOBAHMM OCAAOYHOrO [OKPOBA HE(TEra3oHOCHHIX IIPOBHUHIMH —
YCTaHOBA€HHE CTPYKTYPHEIX IINGHOB U OIIPEACACHHE THNa Ae(OpPMAllUM TOALLI,
KOHTPOAUPYIOIIUX CKOIAeHHUsI He(THU U rasa (puc. 16.2). B cocraBe ocap0uHOro
4exAa, KaK IIPaBUAO, BBEIACASIOTCS HECKOABKO CTPYKTYPHEIX 3Ta’kKel He TOABKO C
HECOBIIAAQIOIIMH CTPYKTYPHBIMU MAGHAMH, HO U A@XKe C PAa3AMYHLIMU TUIIAMU
TEKTOHUYECKUX CTPYKTYyp. OCOOEHHO YeTKO 3TO (DUKCHPYETCS B PETMOHAX, TAe

220



a §¢, § g é’i Ag ez o3 ‘ge
EE ;“ f\ gic E’ ge Eg P g
T BAEE H—in B\ o
3 ] ~ EE 5§ & — 5& A 4] g
—— HE ~—>28 Mggt - N~ _ATa ’:U"‘\EE 28 mSE_,—*B
(1) T
2
3
4
5
; #
H,km
N
£ \g 'I‘I : AT g
v e g @ 3: —_ H g
3 £ gz ’\Eﬁa - Rt NP e Eg E% [ 4
6 3 /EE \Q’EE Eé%i i ‘o ’%E ~ES
0 EH =g 3355 Ag - §§ éé ES
LT 7 - g TGq 7 —
1 vu = 2,2 KM/C
SN AN NN LY T p
2B ARSRANEE: P.gz ‘ zg; SN FRr 5]
Ef— B R— ) o 2 = I
— P— 2 S E— R o 1T I 2 E7
4p S —— D LAyl 55
5 7 II",{;' I/? 6 v 7703 E8
g 7 [ ///// /A
H, xm

Puc. 16.2. I'eororo-reopH3nyecKkne paspesnl 0 PErHOHAABHBIM CeHCMHYECKMM mpoduaaMm I (a) u
I-FOHbI# (6), nepecekaiomuM Boapuresemeasnyio TyHApy (mo MLII. 3enuenko, I.B. 3axapoBoit
AIL Tonopckoit):

| — BepxHss TeppUreHHas TOAIA; 2 — KapOOHAaTHas TOAW; 3 — HUXKHsIA TeppPUreHHO-KapboHaTHAs U
KapOOHATHAsT TOAIY; 4 — TOPU30HT, BeIAeAeHHBIH MTII n MT3; 5 — HapyluleHue, BhIABACHHOE CeMiC-
MOpasBeAKoH; 6 — TO e, ycTaHOBAeHHOe MTII; 7 — oTpaKaroluue OPHU3OHTH; 8§ — HEKOppPeAupye-
MEIe OTPa’KeHUs

PAa3BUTHl COACHOCHLIe TOAM (AHempoBo-AoHenKas, IIpukacnuiickas, AMyAapb-
UWHCKAasl BIAAMHEL U Ap.). B 3TuUX palloHax BBIAEASIIOTCSI TPH CTPYKTYPHBIX dTa)Kka:
MMOACOAEBOM CTPYKTYPHBIM 3Ta’K, COAEBOM CTPYKTYPHBIN 3TaXX (C MHTEHCUBHEIMU
AUCAOKAIIUSIMM — COASIHOKYIIOABHASI TEKTOHHKA) M HAACOACBOM CTPYKTYDPHBIH
9TaXX — IMOKPOBHEIH 3Ta)K C IIOAOTHMH CTPYKTYpPaMH.

16.2. OBWME TPEBOBAHWMA K MPOBEAEHUIO PETMMIOHAAbHbIX
FTEOAOTO-TEOOU3UNYHECKMX PABOT

IlpoBepeBMEe DPErHOHANABHBIX T'€OAOrO-reodHU3NYecKUX paboT peraraMeHTH-
PYeT CAeAyIOl[He TeOAOTHYEeCKHUEe U SKOHOMUYECKHe TpeGoBaHMsI.

\. HanpaBaeHHOCTHP H3y4eHHS. IIpu NMPOBEACHUH PETrHOHAABHLIX HCCAEAO-
BaHUHI H3y4YaeTCsl BeCh KOMIAEKC 3apa4 IIPY AOMUHUDYIONEM U HAlPaBASIION[EM
3HQUEeHWH H3YYEHUs] TEeKTOHWYECKOH CTPYKTYpPhl W HCTOpUH (QOPMUPOBAHHUS
TEPPUTOPHUY, B 3HAYHUTEALHOM CTEIIEHU OIPEAEASIONIUX pa3Mephl OCAAOYHOTO
0accelHa, pa3BUTHE B HEM NPOAYKTHBHHIX OTAOKEHHMH U PACIPEACACHHE 30H
Hed)Tera30HaKOIAEHUS.

2. IhryOHHHOCTh H3yYeHHA. Bbxop He(dTerazonoucKoOBHX PaboT B PAMOHEI
CAOKHOTO TE€OAOTHYECKOTrO CTPOEeHHs OKPaWH TeOCHHKAWHAALHBIX OOAACTEH U
INAQTQOPM, & TAKXKe MOPCKHX AKBATOPUM M HEOGXOAMMOCTB M3YUeHHST TAyGOKO-
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3aA€TalolInX KOMIIAEKCOB OTAOXKEHHH TpeOyIOT NMPOBEAEHMNS TAYOUHHHBIX Oypo-
BBIX U reoPU3NIECKUX NCCAeAOBaHWN. Ha mepBoM CTapAUMM pernoHaAbHBIX paboT
H“3y4yaeTcs 3eMHasi Kopa Ha BCIO ee MOIIHOCTb II0 OTAEABHBIM OIOPHBEIM IIPO-
(PUABHBIM IIE€pECEYEHUsIM B KOMIIAEKCE C ONOpHEIM OypeHueM. Ha BTOpo# cTa-
AWMU MPEHMMYIIECTBEHHO M3y4aeTCsl OCAAOYHBIN YeXOA Ha BCIO €ro MOUIHOCTh IIO
CTYIIEHHON CEeTH NMPOPUABHEIX HAOAIOACHUHN B KOMIIAEKCe C IapaMeTpHYeCcKUM
U, B MeHbiIeM O00beMe, ONMOPHLIM OypeHHeM. bypeHue ONOpHBIX U NapaMeTpH-
YeCKUX CKBa’KHH IIPOBOAMTCS HAa TEXHUYECKU AOCTHKHUMYIO TAYOHHY.

3. CpokH paborsl. IlepClIeKTHBHOE U eXeropHoe MAAHUPOBAHKE POCTa AO-
ObIYM W 3aMacoOB MPOMLIIIAEHHEIX KaTeropuii HedpTu u rasza tpedbyeT IpOBeAe-
HHsI PErMOHAABHEIX MCCAEAOBAHUI B CPOKH, OIlepeXXalolllie pa3BUTHEe IIOUCKO-
BBIX M PaA3BEAQUYHBLIX paboT Ha 2-3 ropa, C IeAbI0 KOHI[EeHTpPAllMd UX Ha FAABHBIX
HAIIPABAEHUSX, 00eCIeyUBalOUIUX BHICOKYIO 3G@dEKTUBHOCTL IIOMCKOB M Dpas-
BEAKH.

4. OrpaHwnyeHHe 00beM0oB H3y4eHHA. OILIT perdOHAABHBIX paboT B pas-
AHMYHBIX He(dTera3oHOCHBIX IPOBUHIIUAX, OOAACTAX M paHoOHax IIOKasaan, 4To
pPeHTabeABHBIM SBASIETCSI BEACHUE HX B 00beMaX, COCTABASIOIINX AASL OIIOPHOrO,
mapamerpudyeckoro 6ypenus 10-40 % oT obuero o6beMa rAybokKoro OypeHHs U
AASI DPEeTMOHAABHBIX reodusmueckux padot 15-25 % oT obmero ux odbema B 3a-
BUCHMOCTHU OT CAOKHOCTH IeOAOro-reou3UudYeCKuX yCAOBUH M CTENEHU TeOAo-
ro-reou3nYeCKOl U3y4eHHOCTH.

5. KoMIAEeKCHOCTh HCCAEAOBaHHH, NOCTUTaeMasi COeAUHeHUeM AHUCTaHIU-
OHHEIX (KOCMHYECKHX) F€OAOTHYECKHX, re0O(PU3NIEeCKUX, FeOXUMUYECKUX U TUA-
POTEOAOTMYECKUX METOAOB M3y4eHUs] 3eMAM (TSKeABIX U AerKuX, IpPSIMBIX U
KOCBEHHBIX, PEKOTHOCIIMPOBOYHLIX U AETAAM3MDYIOIIMX) IIPH NOCTOSIHHOM HX
COBEpIIEHCTBOBAHUM M BBEAEHHEM B KOMIIAEKC HOBBHIX 3G eKTUBHBIX BHAOB
PErHOHAABHBIX HCCAEAOBaHMNA. KOMIIAEKC AOAKEH INIpeAycMaTpuBaTh BO3MOXK-
HOCTH AOIOAHEHMs U B3aWMHOM IIpOBepKU MH(oOpManuy, NOAyJIaeMOM Pa3HBIMHU
BHAAMH paboT. OH AOAKEH BKAIOYAThH I'€OAOTHYECKHe U reo(pu3nvYecKue MeTOo-
ABI, 0G€eCIIeYnBaOIIe BCECTOPOHHEEe U3yYeHHE BCEX HEeOOXOAWMEIX IeOAOrHde-
CKMX OCOOEHHOCTeH CTpOoeHUsi U HedTerasoHOCHOCTHU OCAAOYHOHN TOAIIU. OTH
METOABLI AOAXKHBI OOBEAMHSATH KaK CIOCOOBl HEITOCPEACTBEHHOIO M3y4eHUsI Oca-
AOUYHOM TOAIIM (reOoAOTHMYecKasi CheMKa), TaKk U CIOCOOLI IMIPOTHO3UPOBAHUA ee
CTPOEHUST «CBEPXy» (AUCTAHLIMOHHAsI CheMKa, a3POMETOARI, CTPYKTYPHAasA reo-
MOP@QOAOTHSI U HEOTEKTOHUKA) M «CHH3Y» (HCIOAL3Ys BeCh apCeHaA reodusnye-
ckux uccaepoBanuii — 'C3, KMIIB, MOI'T, rpaBupa3BeAKy, 3A€KTPOPA3BEAKY U
MAarHUTOPa3BeAKY). PallmOHAABLHEIN KOMIIAEKC IIPUMEHeHUsI 3TUX MEeTOAOB, IIpe-
KAE BCEro reOAOTHUYECKMX U reodusndeckux, obecneuumBaeT 3¢pEGeKTHBHOCTH
PEeruOHaABLHBIX HCCAEAOBAHUH.

6. Obsa3areApHOEe CoYeTaHHE CHCTEMBEI ONOPHBIX H OOAerveHHBIX Ha0AI0-
AeHuH. PernoHarbHBIe pabOTH BKAIOUYAIOT: TOYeYHBIe (OypeHHe, reoU3nIecKUe
30HAWPOBAHWsI), NMYHKTHUPHBIE (KOPOTKME NPOMUALHEIE IepecedyeHHUs1), NpPO-
duAbHBIE (peTHOHAaABHBEIEe IlepecedeHUs] OYPOBBIMH CKBaKMHAMM MAU reodHusu-
YeCKUMH U FeOXUMHUYECKUMU UCCAEAOBAHUSIMU) U TIAOIIaAHBIE (AMCTAaHIIMOHHASA,
TeOAOTHYECKas, CTPYKTYPHO-reoMOpdoAOTHYeCKass U Treodusmdeckass ChEMKH)
HabatopeHuss. [Ipu 3ToM Ha 4acTH OOBEKTOB MCCAEAOBAHUSI BEAYTCA PSIAOM Me-
TOAOB IO PACHIMPEHHOM INPOTrpaMMe AASL CO3A3HHUsI OINIOPHOM CeTH (CKBayKHH,
npoduAel), a Ha OCTAaABHOM YaCTH — CETH Pa3BUTHUSI HMAU CIyIleHUs — C oOaer-
YeHHLIMU HaOAIOAEHUSIMU IO OTAEABHBIM METOAAM, CO 3HAUUTEABHO CY>KeHHBLIMHU
o0beMaMy AOCTaBAAeMOM HHGOpMaIUM, KOHTPOAHMPYEMOM AQHHBIMH OIIOPHOM
cetu. TInOTHOCTE HAOAIOACHUN (KOHAMIHSA) Ha ONOPHOM U 3aIlOAHSIOLIEHN CeTax
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YCTaHaBAMBAETCS B 3aBUCHMOCTU OT OCOOEHHOCTEH UM CAOXKHOCTH TeOAOTHUECKO-
rO CTPOEHWsI PErrMOHa M 3KOHOMHYECKHX HPEANOCHIAOK. Hauboaee cosepiien-
HBIMH BHAAGMH DETHOHAABHBIX PAOOT SABASIOTCS IIAOIIAAHBIE CHCTEMATHUYCCKHUE
CBheMKH (AMCTaHIIMOHHEIE, TeOAOTHYECKHE, Teopu3NUYecKHe) U OmopHoe Gype-
HH€, KOTOpBIe BEAYTCSI BO BCeX OCAAOYHEBIX OaccedHax IO OOIEerocyAapCTBeH-
HBIM TpeOOBaHUAM, OOeCIIeUMBAIOT TPUMEPHO pPABHEBIM ONTHMAABLHEIM 0OO0BLEM
AOCTOBEPHOM MH(OPMAILIUU U UMEIOT UTOTOBBIE AOKYMEHTE!, YHH(DHUIIMPOBAHHEBIE
1o csoeMmy odopmaeHHIO. LlerecooGpa3HBIM SIBASIETCS KOMOMHMpOBaHHe GoAee
peako# (oOIel — AAA BBISIBA€HUSI I€PCIIEKTUBHBIX OOBEKTOB) M CTYIEHHOMN ce-
Tel HAaOAIOA€HUM Ha IepPCIeKTHBHBEIX OOBEKTaX — IOAHATHAX, 30HaX Pa3Ar0OMOB
U T.A.

7. Hay4Hoe o6ob6IjeHHe pe3yAbTaTOB PETHOHAABLHLIX ME€OAOrO-Teopusndec-
KUX paboT U COCTaBAEHME IIAGHA 3THX paboT Ha IEpPCIEKTHUBY.

THIIOBOM KOMIIAEKC DPETHMOHAABHBIX T'€OAOTO-TeOHU3UYECKHX paboT Ha
HedTb U ra3 BKAIOYAET:

AUCTAHI[MOHHYIO (KOCMHYECKYIO), TE€OAOTHYECKYI0 U CTPYKTypPHO-TeOMOPp-
POAOTHYECKYIO CHEMKH;

reOXUMHYECKHUE, THAPOTE€OAOTHYECKHE U APYTHE MCCAEAOBAHUS;

SAEKTPOPAa3BEAKY, a9POMATHUTHYIO H I'PaBUMETPUYECKYIO CHEMKH;

CeNCMOpPa3BeAKY B Pa3sAMYHBIX MOAUMDHUKAIMAX B 3aBUCHMOCTH OT OCOOEH-
HOCTEH TreOAOTHYECKOTO CTPOEHHsI PETMOHA IO CHCTEME OIOPHBIX MPOMHUALHEIX
IepecevyeHu;

OypeHUe ONIOPHHIX, ITapaMETPUYECKHX M CTPYKTYPHO-IPOMHUABHEIX CKBa-
KUH Ha OIOPHBIX NPO(MHASX B Pa3AHYHBIX CTPYKTYPHO-(AI[MAABHEIX YCAOBHAX
C IpoBeAeHHeM reo@HU3NIeCKUX MCCAEAOBAHUIM B HUX U OTOOPOM KEpPHa;

HaYYHO-UCCAEAOBATeALCKHE DPAbOTEl IO OOGOOLIEHUIO0 pPe3yALTAaTOB PErHo-
HAaABLHOIO M3yYeHHsI C OLEHKOM NepCHeKTUB HedTerazsoHOCHOCTH, 0O0CHOBAHHU-
€M TPOrHO3HLIX PeCcypcoB HedTH M rasa NoArpynn D, u D, u BeipereHueM mep-
BOOYEPEAHBIX PAMOHOB AAS IIOCTAHOBKH IIOMCKOBBIX PadoT.

B 3aBHCHMOCTH OT Ir€OAOTHYECKHX YCAOBHH KOMIIAEKC PErMOHAABLHHIX pa-
00T ¥ MX TIOCA€AOBATEABHOCTb MOI'YT OBITH CKOPPEKTHPOBAHEL

16.3. OPTAHU3ALIMNA PETMOHAAbHbIX
FTEEOAOTO-TEO®MN3NYECKUX PABOT

'eHeparbHEIE M MHOTOAETHHME HAyYHO U 3KOHOMHMYECKM OBOCHOBAHHEIE
IIAGHBEI PETHOHAABHBIX TEOAOTO-TeoU3NYeCKuX PabOoT COCTABASIIOTCS AAS KaK-
AOTO KPYIHOTO PErrMoHa (0Cap0YHOro 6accelHa, ero YacTH UAM TPYIIBI MEAKHMX
6acceMHOB) U OTPA’kalT 3aAa4M, TAYOMHHOCTB, AETAABHOCTb W3ydYeHMs B 3aBH-
CUMOCTHU OT T€OAOTO-3KOHOMHYECKHX OCOOEHHOCTEH TEPPHUTOPUH M COCTOSIHHS
€e M3YYEeHHOCTH, PeKOMEHAYEMBIN PalliOHAABHBIM KOMIIAGKC METOAOB HCCAEAO-
BaHWi, OYEPEAHOCTh M 00BeM paboT, HeOOXOAUMEIE TEXHUYECKHE CPEACTBa U
ACCUTHOBAHUs HA DPETrHOHAABHBIE PabOTel, HAOOp UTOTOBHIX AOKYMEHTOB, pac-
npeaereHre paboT MeKAY OTACABHBIMHU OPraHU3al[UsMHU-UCIIOAHUTEASIMH U IPH-
MEPHEIE CPOKHU BHITOAHSIEMBIX HCCAEAOBAHUM, O’KUAAEMBIE PE3YALTATEL

Bce BHMABI perMOHAABHEIX PAbOT NPOU3BOAATCS 10 MHAMBMAYAABHLIM HAH
TPYIIOBBIM IIPOEKTaM MO IPUKA3aM OPraHM3allui, YTBEP>KAQIOIIHUX IIPOEKTHI
Tr€OAOTOPAa3BEAOYHRIX paboT Ha HedTh U ras.
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ITpoekTsl Ha GypOBEIE DETMOHAABHEIE PAGOTHI COCTABASIOTCA U YTBEPXKAQ-
IOTCH AO Hadaaa OOyCTPOMCTBa IAOIIGAM B COOTBETCTBHHM C «MHCTPyKLHEH IO
COCTaBAEHHMIO IIPOEKTHO-CMETHOM AOKYMEHTAIIMU Ha CTPOUTEALCTBO HeQTSHBIX
U ra30BBIX CKBa’KHUH».

Ilepep COCT@aBAGHMEM TEXHMYECKOrO IIPOEKTa AQIOTCS TIeOAOTHYeCKHe
060CHOBaHMS, pa3pabaTeIBa€MbIe C YIETOM AEHCTBYIOMIMX MHCTpyKuuM («MHCT-
PYKIMsl [0 IPOBOAKE ONOPHBIX CKBa)XMH U KaMePAAbHOM 0OpaboTke MaTepua-
AOB OmOpHOro Oypenusi», «VHCTpyKIMs II0 NPOBOAKE M HAy4HOM oOpaboTke
MaTepMaAOB [TApAMETPUYECKUX CKBAKHHY).

PermvoHaAbLHEIE TeOAOTO-TeO(hHU3NdeCcKre UCCAEAOBAHUA PUHAHCHUPYIOTCS 3a
CueT aCCUTHOBaHMM Ha TeOAOTOPa3BeAOYHBIe PAGOTHI HA HEedTh U ras.

[ThaHMpoBaHWe M OTYETHOCTb IO PETMOHAABHBIM €OAOTO-reoH3NYeCKHM
HWCCAEAOBAHHUSM, OMOPHOMY, [ApPaMETPHYECKOMY H CTPYKTYPHO-IPO(]HUABHOMY
OypeHMIO BEAYTCSI Pa3AeAbHO OT paboT APYTMX CTaAUM IIOMCKOBOTO M Pa3BeAOY-
HOTO IIpoliecca Ha HedTh U ras. ,

ITo BceM BHAaM paboT, MPOBOAMMBIX Ha 3Talleé PEruOHAABHBIX MCCAEAOBA-
HUM, COCTABASIIOTCSI TOAOBHIE M OKOHUYATEABHBIE OTUEThI, KOTOPble OYOPMASIOTCS
U CARIOTCSI B (DOHABI B COOTBETCTBUM C TpeGoBaHMAMM «MHCTpyKUHH O coAep-
JKaHWH U NOPSIAKE COCTaBAEHMSI T€OAOTUYECKUX OTYETOBY.

16.3.1. ONTUMAAbHBIA OBbEM PETMIOHAABbHbIX
FEOAOTO-TEO®U3NYECKNX PABOT B PETMMIOHAX, PA3AMYHbBIX
MO CTENEHU M3YYEHHOCTU N CAOXHOCTW CTPOEHWA

CeororopasBepouHble PaGOTH Ha HE(TH W ra3 IPOBOAATCSA B PErMOHAX Pas-
AWMYHOM CTEeIIeHN M3YYEHHOCTH U CAOJKHOCTH T€OAOTMYECKOro cTpoeHus. B 3aBu-
CUMOCTH OT 3THX IIOKa3aTeAed HM3MEeHSIOTCS 3aAaYM PEerMOHAABHBIX HMCCAEAOBA-
HUHM U WX TUIIOBOM KOMIIAEKC.

[To cTeneHH M3yYEHHOCTH Ha MEPCIEKTHBHOM B OTHOLIEHHUs! HedTeraso-
HOCHOCTH TepPUTOPHH B YKPYITHEHHOM BHAE BLIAGASIIOTCSI TPU THIIA PETHOHOB.

[eppriii mun. PernoHEl HeU3y4YeHHbIE (I@HTPaAbHas 4acTh TYHIYCCKOH CH-
HEeKAM3Hl, BocTouHas SIKYTHsI, aKBATOPHUH CEBEPHHIX MopeH), 6e3 OAHO3HATHOH
OIleHKHU MePCIIeKTUB HedTera3oHOCHOCTH.

Bmopoii mun. Perionsl co cAaGod M3y4eHHOCTBIO TAYOMHHOTO CTPOEHMs
(6OABIIMHCTBO HeTera3oHOCHBIX U He(dTera3onepCreKTUBHBIX PaiOHOB, B TOM
yncae TuMmano-ITeyopckasi He(pTerasoHOCHAas MPOBUHITHSA).

Tpemuii mun. PerHoHE XOpOIIO H3ydyeHHble (BaaTuiickas cuHekAu3sa, Ipu-
IAITCKasi BIIAAWHA, OTAEABHEIC PAliOHBI BOATO-YparbCKOM OGAACTH U AD.}.

B pernoHax IIepBOTO THIIa IIPOBOAUTCH BeCh KOMIIAEKC PaboT, HEOOXOAU-
MBIM AAA pellleHHsi 3aAa4 IEPBOM KU BTOPOM CTaAM¥W PErHMOHAABHOTO H3yUeHHs
TEPPUTOPHH.

B peruoHax BTOPOTO THIIA 3aBEPLIAIOTCA B OTAGABHBIX PaHOHAX PaGOTHI
IIEPBOI CTAAMM PETMOHAALHOTO M3y4eHMsl, @ OCHOBHblE OOBEMBI MCCAEAOBAHHH
3aKAGABIBAIOTCS HA PElIeHHe reOAOTHYECKHX 3aAad BTOPOM CTaAHH.

B peroHax TPeTLETO THIIA PerMOHaAbHBIE PAOOTEI HE IPOBOAATCS MAM BhI-
DOAHSIIOTCSI B HEBOABIIOM O0OBbeMe Ha OTACABHBIX Y4YacCTKaX, pellas 4acTHBIe
reoAOrHYecKHe 3aAauH (M3yYeHWe MEPCIeKTHB He(TerasoHOCHOCTH Ha TAyOH-
Hax CBBHIIE 5—6 KM MAHM TAYOOKMX TOPM3OHTOB, paHee CYHTABIINXCS MAAOIep-
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CIeKTHUBHEIMH, BBEISIBAGHHE U OKOHTYpPUBaHUe 30H He)TETa30HAKONACHWSI HeaH-
TUKAMHAABHOTO TUIA U T.A.).

B yKpymHeHHOM BHAE IO CAOXKHOCTH T€OAOTHYECKOTO CTPOEHHsI BCe
He(pTera3oHOCHbIe W HedTelepCIeKTUBHBEIE PErHOHBI PA3AEASIIOTCA Ha TpH
TPYIIEL

PErHOHBl MPOCTOTO CTpoeHMs (BaaTmiickas um Bualoickas CHHEKAM3H).
[To BceMy pa3pe3y OTMeYaeTC yAOBAETBOPHUTEABHOE COBIGACHHE CTPYKTYPHEIX
nnraHoB. MMeeTcsi xopollasi BBIAEP’KAHHOCTb CEHMCMHYECKMX TOPHU3OHTOB, 4TO
obecleynBaeT HAAEKHOE HX IIPOCAEKHUBAHUE U IIOCTPOEHHEe CTPYKTYPHEIX KapT
C HeOOXOAUMOMN TOYHOCTRIO;

PeruoHEI CAOKHOTO cTpoeHus ([Ipukacmuiickasd ¥ MOCKOBCKasi CHHEK-
AM3BI, AHenpoBO-AOHeI[Kasi BilapAMHa, AHrapo-AeHcKas U Hencko-BoryoGuHcKas
QHTEKAM3EI, OTAEAbHBIE pPaloOHB BOATO-YpaAbCKOM aHTeKAu3bl). B paspese Ha-
BOAIOAAIOTCS HECOOTBETCTBHE CTPYKTYPHBIX MAGHOB ABYX M 0oAee CTPYKTYPHBIX
KOMIIA@KCOB, IPOSIBAEHHE COASIHOM TEKTOHHMKH, MAALIe aMIAUTYABl CTPYKTYP.
Paspe3 XapaKTepU3yeTCsi BBICOKMMH M HEBLIACP’KaHHBIMH 3HAYEHUSIMU CKOPO-
CTell CeMCMHYECKHX BOAH, HAAWYHMEM H3MEHYMBOM IO MOIIHOCTH M CKOPOCTSIM
30HBl TOHMXeHHOU cKopoctu (3I1C). IToBepXHOCTHEIE YCAOBHSL SIBASIOTCS
CAOKHBIMH. VIMeIOTCs1 BOAHEI-TIOMEXH;

— peTrHOHBI BEChbMa CAOKHOTO cTpoeHusi (TyHrycckas CHHEKAM3d, PalOHEI
3akaBKa3bsgd U Ap.). Pa3pe3 xapaKTepH3yeTCs HECOOTBETCTBHEM CTPYKTYPHBIX
maaHOB. Cpear 0CaAOYHEIX TOAIL Pa3BUTHL TPammoBble hOpMaliiH, 0Opas3yrolue
CIHAOIIHEIE TOKPOBBEI 3HAYUTEABHOH MOIIHOCTH. AOKaAbHBIE CTPYKTYPHI HUMEIOT
CAOXXHOEe cTpoeHHe. AuddepeHnnanus paspesa IO (PHUIMYECKHUM CBOWCTBAM
crabasi. CelicMHUecKHe TOPHM3OHTHI B paspe3e He BBIAED)KaHBI, HaOAIOAQIOTCS
WHTEeHCHBHEIE BOAHBI-IIOMEXH. [IOBEPXHOCTH (YHAAMEHTa XapaKTepu3yeTcs
cAabom 3¢pPeKTUBHON MAOTHOCTBIO.

[MrardopMeHHbIe PaiioHbl THMaHO-ITe4OpCKON MPOBHHIMHK W BHEIHSS 30-
Ha [IpeAyparbCKOTO KpaeBOro Iporrba OTHOCATCS KO BTOPOH Tpymme — CAOX-
HOTO CTpoeHHusl. PalioHBI BHYTPEHHEH 30HEI [IpepAyparbCKOTO KpaeBoro mporuba
OTHOCSITCS K TpeThbel Ipylnile — OYeHb CAOJKHOTO CTPOEHHS.

B nepcnekmuBHbIX pAliOHAX NPOCMOTO T€OAOTUYECKOr0 CIMPOEHUs BBIBAE-
HHe U OKOHTYpHBaHHE OCHOBHBIX 30H He(TEra3OHaKOIAGHHs B AOBYIIKAX aH-
THKAMHAALHOTO THIIa MIPOBOAMTCSI TEOAOTUYECKON CHEMKOH, 3AKTPO- U CEeHCMO-
pPa3sBeAOYHEIMH paGoTaMu u OypeHHeM CeTH OIODHHEIX M IlapaMeTPU4eCKHX
CKBaXKMH, [IpM 3TOM pelleHMe 3aA84Y AOCTHUTAeTCs IIPY MHHUMAABHOM O0beMe
peruoHaABHBIX pa60T IIPH TIAOTHOCTH CETH CEKYIUIUX CEHCMHYeCKHX MpodureHr
Ao 10 kM (0,1 KM/KM?), or[opHoro ¥ TMapaMeTpU4YecKoro OypeHusi — OAHA CKBa-
XuHa Ha 800 — 1000 kM,

B nepcnekmuBHbLIX DPAliOHAX CAOKHOIO U BeChbMU CAOKHOIO I'eOAOTu4eCKoro
CmMpOeHUs AONYCKAeTCs 3TaKHOCTh DErMOHAABHOTO H3Y4YeHMs OCHOBHEIX 30H
He(TerasOHAaKOIAEHUSI 1O OTAEABHBIM IPDOAYKTHMBHEIM KOMIIAEKCAM, pellleHue
38AdY OCYIIECTBASIETCS BCeM KOMIIAEKCOM BHMAOB PErHOHAABHBIX TEOAOTO-
reousuyeckux paboT IpU pe3KOM BO3PacTaHUU OOBEMOB TPYAOEMKHX AOPOTO-
cTosmmux ceiicMopasBepounnix pador (MOIT, KMIIB) u 6ypeHHsi ONOPHEIX U
mapaMeTpUYeCKUX CKBa)KMH. BoAblIOe 3HaYeHHe NpHOOPETaroT ONBITHO-METOAU-
YeCcKHEe HCCACACBAHMS MO OIMTHMAABHOMY KOMIAEKCHPOBAHHIO DA3AMYHEIX Teo-
(pHU3NUECKUX METOAOB M OYDEHHs AAS MOAYYEHHs HeOOXOAMMOM IeOAOTHYECKOH
UH(POPMAIMM O CTPOEHUM OTAEABHBIX NPOAYKTHMBHAEIX KOMIIAEKCOB. [TAOTHOCTB
PEeruoHaAbLHOM CETH CEeKYIUIUX CeHMCMUYeCKHX IpOodHAed Ha OCHOBHBIX 30HAX
He(pTera3oHaKOIA€HHUSI Bo3pacTtaeT A0 5 KM (0,5-1,0 KM/KM?), a Hmapamerpuye-
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CKOTO GypeHHsi — A0 OAHOM CKBa)XHMHH Ha 500 km?, a MecTamMu Ha 100 — 200 xM>
(1,5-5,0 KM Ha KM?).

PernonarbHbie pabOTHI IO BBEIIBA€HHIO K OKOHTYDHBAHHUIO 30H HedTeraso-
HAKONIA€HHUA HECTPYKTYPHOTO THIIG, KaK IIPABHAO, AOAKHBI BECTHCH OAHOBPe-
MEHHO C HCCACAOBAHMAMH IO OOHapy’KeHWUIO aHTHKAMHAALHBIX 3aiexeii. Mc-
KAIOYeHHE MOTYT COCTaBASITH PANOHEL, TAe (POHA AOKAABHEIX CTPYKTYP IIPaKTH-
9eCKH HCYepIaH. B 3TOM cAy4ae perdoHaAbHEIE PAGOTHL HA BBISBAGHHE 30H pas-
BUTHS HECTPYKTYDPHBIX AOBYIIEK IIPOBOAATCSA [IOCAE€ ITOMCKOBO-Pa3BEAOYHBIX pa-
60T Ha aHTUKAMHAABHBIX CTPYKTypax. IIpH 3TOM BCsI FeOAOTHMYeCKas MHPOpMa-
Ous, MOAYYE€HHAasi B Pe3yAbTaTe IIOMCKOBO-Pa3BEAOYHEIX paboT (0co6eHHO IO
H3MEHEHHIO AWTOAOrO-(DAlHAABHBEIX M IIAACOTEKTOHHYECKHX XapaKTEPHUCTHK),
TIaTEeABHO oOpabaTsiBaeTcst U 006061aeTCH.

16.4. TEOAOIO-25KOHOMMYECKAS OLEHKA PE3YAbBTATOB
PETMOHAABHbBIX TEOAOTO-TEO®UN3NYECKUX PABOT

OCHOBHBIMU pPE3yAbTATAMH PETHOHAABHBIX T'€OAOrO-TeO(PU3NYECKUX paboT
[IePBOM CTaAMH (TPOTHO3a HehTera3OHOCHOCTH) SIBASIIOTCS KadyeCTBEHHAas OIleH-
Ka HedTerasoHOCHOCTH, KOTOpasi OTPa’kaeTCsl Ha KapTaxX IIepPCIeKTHB HedTera-
30HOCHOCTH, TA€ BBIAGASIIOTCS 3€MAM PAa3AMYHOM CTEIeHHU IIePCIeKTUBHOCTH, U
060CHOBaHME PAaMOHOB AAA ITPOBEAEHHUsS] PETMOHAABHEIX paBboOT BTOPOH CTAAHH.

O hEKT OT NPOBEAEHUSA PETHOHAABHBEIX PabOT MEepBOM CTAAMK OIIPEAEAs-
€TCs 110 BeAWYNHE IIPUPAIIeHHON IIAOIIAAM MTePCIEKTUBHBIX 3€MEAb U YACALHBIM
3aTparaM Ha M3ydeHHe | KM’ [EepPCIEKTHBHBIX 3€MEAb.

[To uTOraM peruoHaABHBIX paBoOT BTOPOM CTapAUH (OI[eHKHU 30H HedTeraso-
HAKONACHHSA), C YIeTOM AQHHHIX IIOMCKOBBIX M PA3BEAOYHEIX PAbOT, AQETCS UAHM
YTOUHSIETCA KOAMYECTBEHHAsi OLIEHKA IIePCIeKTUB He(Tera3oHOCHOCTH PEeruo-
HOB OTAEABHBIX OOAACTeM M PAMOHOB B UX IIPEAEAAX C BHIAGACHHEM MPOTHO3HBIX
PecypCOB YTA€BOAOPOAOB IpymIE! D.

AHaAU3 Pe3yAbTATOB AGHHOH CTEAMM PErHMOHAABHBIX PabOT OCyUIecTBAseET-
Cs1 IO CAEAYIOIUM ITOKa3aTeAsIM:

BEAMYHHA NPUPALIEHHEIX IIPOTHO3HBIX PECYPCOB YTAEBOAOPOAOB IpymmEl D;

M3MeHeHUe COOTHOILIEHHs IIPOTHO3HEBIX PECYPCOB YTAEBOAOPOAOB MOATPYIII
D1 51 Dz;

YAeABHBIE 3aTPAThl Ha NpHUpalleHue 1 MAH T NPOTHO3HEIX PECYPCOB yTAe-
BOAOPOAOB HOArpynn Dy u Do.

ITokasaTreareM KOCBEHHOM oIleHKU 3(hGPeKTUBHOCTA paboT 3TOH CTAAMM MO-
I'YT CAYKHTb 3aTPaThl Ha 1 KM’ H3yYeHHOH TEePPUTOPUH.

16.5. KOAMYECTBEHHbI NMPOTHO3 HEDTETA3OHOCHOCTMU

16.5.1. TIPUHLIMNIMBI U METOAbI KOAMHYECTBEHHOIO MPOTHO3A
HEDTEFTA3SOHOCHOCTH

LleAb KOAMYECTBEHHOTO IIPOTHO3a He(Tera3soHOCHOCTH — 3TO OINpPeAeAeHUe
00Illell BeAMYMHE], IPOCTPAHCTBEHHOIO PacIpPeAEAeHUsi PecypcoB YB, a Takke

226



WX BHYTpeHHel CTPYKTYpH — (ha30BOro M arperaTHOro COCTOSIHHSI CKOIA€HHH
VB, pacnpeaenreHUsi MECTODOKACHUN IO KPYITHOCTU M TAyOMHAM 3aAeraHusd, co-
Aep>KaHHS TOMYTHBIX KOMIIOHEHTOB, I€OAOTO-IIPOMBICAOBBIX XAPAKTEPUCTHK H
T.A. (Memoguueckoe pyKOBOGCMBO NO KOAUYECMBEHHOU U 3KOHOMUYECKOU OUeHKe
pecypcoB Hegmu, ra3a u Kongencama Poccuu. — M.: BHUTHH, 2000.)

MeToaRI POTHO3a — 3TO COBOKYIHOCTHL IPOLIEAYP, BKAIOYAIOIINX BHIOOD
KPUTEePHUEB U OO'BEKTOB IIPOTHO3a, CHOCOOBI ONEPHUPOBAHUS C KPUTEPHUAMH (IKC-
nepTHHe, rpaduyeckre, MaTeMaTHdeCKUue U Ap.), IPUBOAAIINE K peLIeHUIO IO-
CTAaBAEHHOM 3apauyu. MeTOABI TIPOTHO3a B OOABIION CTENeHU 3aBUCAT OT Mac-
mraba (pa3MepoB) NPOTHO3UPYEMOTO OOBEKTa U AOAKHEI OOeCIIeYMBATh Pa3pe-
AeHHe OOAACTH TPOTHO3a Ha OTAEABHBIE YYACTKH, CYILIeCTBEHHO OTAMYAIOIHeCs
APYT OT APyTa IO IIAOTHOCTH PeCypCOB YTAEBOAOPOAOB. CyMMapHas KOAMYECT-
BEHHAsi OIleHKA pecypCoB BCeM OOAACTH NPOTHO3a IIPH 3TOM CKAAABIBAETCS U3
OLIEHOK BXOAAIIUX B Hee y4acTKOB. MeTOABI MAM CIOCOOBI NPOTHO3a PeCcypCoB,
He ofarapalolne AuddepeHIUPYIOIIUM CBOMCTBOM, a AAlOllHe TOALKO MX HMHTe-
TPaABHYIO OLIEHKY, MOTYT MCIIOAB30BAThCsA KaK BCIIOMOraTeAbHBle. BMecTe ¢ Tem
Ha paHHHUX J3TANaX M3y4EeHHOCTH PeruoHa OHHU SIBASIIOTCS €AMHCTBEHHO BO3MOXK-
HBIMH.

3ajAava BCeX BUAOB IIPOTHO3a He(TEera3oHOCHOCTH — C IIOMOILILIO anmnapara
TIPOTHO3a PAcIPOCTPAHUThL AQHHBIE O He(dTera3oHOCHOCTH, YCTAHOBACHHBIE Ha
OTHOCHUTEABHO XOPOIIO M3y4eHHBIX 3TAAOHHBIX Y4YacTKaX, Ha MeHee H3yUeHHBIE
(pacueTHEBIE). AAd KOAMYECTBEHHOM XapAaKTEPUCTUKHU AeNCTBEHHOCTH TIPOTHO3U-
pyIolllero amnmnapaTa (MOAeAeH, 3aBUCHUMOCTelM, YHKIUM U T.A.) YaCThb 3TAAOHOB
B IIPOIlECCe €r0 KOHCTPYUPOBaHUs («0OyUeHHUsI») He y4aCTBYET, & OCTAETCS AAA
KOHTPOAS («dK3aMeHa»).

CocTosiHHe TreoAOoro-reo(PU3nYecKOM H3y4eHHOCTH palioHa ¥ BO3MOJKHOCTH
IIPOrHO3a PeCcypCOB YTAEBOAOPOAHOTO CHIPbS TECHO B3aMMOCBSI3aHBI. [lpu HuU3-
KOM HM3y4eHHOCTH palioHa B pe3yAbTaTe DelleHHsi OCHOBHOM 3apadd IIPOTHO3a
OIIeHUBAIOTCS YAEAbHEIe (Ha NAOIIaAb MAH OOBEM) pecypchl BCEM CYMMBI yTAe-
BOAOPOAOB. IlpHu Bo3pacTaHWUM CTelleHH M3YYEHHOCTHU YAEABHEIE pecypchl HedhTH
M ra3a AOAKHBI OIIEHHUBATHCS PA3AEABHO y’Ke NPH pelleHUN OCHOBHOW 3apadH.

Tpe6GoBaHusA NPAKTUKH K OOABIION AETAABHOCTH PEe3yALTAaTOB — PA3AEAb-
HBIM y4eT 3aracoB HedTH, ra3a, KOHACHCATA, y4eT HU3KOAEOUTHHIX M BBEICOKO-
AEOHUTHBIX PEeCcypCcoB, yU4eT pecypCcOB B 3aAe’Kax PasAMYHOTO pasmepa W T.OI. —
OCYINECTBASIFOTCS pellleHHeM AOIOAHUTEABHBEIX 33Aa4 MPOrHO3a, TaKHX, KaK IIpo-
rHO3 (PAa30BEIX COCTOSIHHMM, IIPOTHO3 pAa3MeEpOB 3aA€KeM U APYIMX, TO €CTb OIl-
pPeAEAeHHEeM CTPYKTYPH pecypCoB.

C.A. BUHHHUKOBCKUM BRIAGAWA ABA IIPUHIIMIA pelleHUs1 3apa4 KOAUYeCT-
BEHHOT'0O IPOTHO3a He(Tera3oHOCHOCTH:

A. TlporHos Ha OCHOBe YCTAHOBAEHHSI 3aBHUCHUMOCTEH Me’KAY KOHIIeHTPAallu-
el pecypcoB M T€OAOTHMYECKHMH, IeOU3NYEeCKMMHU U TeOXMMHYECKHMMH Iapa-
MeTpaMu.

b. I[IporHo3 Ha OCHOBE YCTAHOBACHHSA 3aBHCHMOCTEN MEXXAY ITOKA3aTeAsIMHU
AMHAMHKH U XapaKTEepPUCTHUKAMU IIpollecca OCBOEHHUSI PeCypCoB.

3apaud THUMA «A» PEmaroTCsl C UCIIOAB30BaHMEM IMPHUHIINIIG T€OAOTHYECKON
AQHAAOTHH, IIPeAyCMaTPHBAIONIETO BBIYUCAEHHE KOAUYECTBEHHLIX Mep CXOACTBA
MeXKAY 3TAaAOHHOM BBIOODKOM M OO'BEKTOM pacdera. [1o 0COBEHHOCTAM HCIOAB-
30BaHHUsA OOIIeNH TEeOPEeTHYECKOU MOAEAU He(dTera3oHAKOIAEHHs CIOCOOBI pe-
IIeHWsI 3aAQ4M IIPOTHO3a MEepPBOro TUMa OOBEAUHSIOTCS B METOA CPABHUTEABHEIX
TeOAOTHYECKHUX aHaAOTHH, a TaKKe OOBeMHO-CTaTUCTHYeCKUM, oO0beMHO-DanraH-
COBBIM, OO BEMHO-TEHETUUYECKUY METOAHI.
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MeToA CpaBHHTEABHBIX reOAOTMYeCKMX aHaaormii (MI'A) moapaspensiercs
Ha ABe I'DYyHIIBI CIIOCOOOB IIPOTHO3UpOBaHUsA. [lepBasg M3 HUX — rpymnia reoAoru-
yecKux cnoco0oB. OHH OTAWMYAIOTCA TeM, YTO B HUX KOAMYECTBEHHO aHAAU3H-
PYIOT OIpaHHYEHHOE UYHCAO (4-6) reonoro-reod@u3nyecKUx NepeMeHHEX. OTH
CIIOCOOBI AQIOT YaCTUYHO 3aBHCHUMBIE ADYT OT ApPyTa pe3yAbTaThl. OCOOEHHOCTH
Ka’XKAOTO OTPa’keHHl B UX HA3BAHUAX!

a) YAeABHBIX MAOTHOCTEH 3allacoB Ha EAHHHIY MAOIJaAH;

0) yAeAbHBIX NAOTHOCTEH 3aMacoB Ha EAHHHIY 00BeMa.

OOUIHOCTE T€OAOTHYECKUX CIIOCOO0OB METOAA CPABHHUTEALHBIX @HAAOTHHU CO-
CTOUT B IIPUMEHEHUU €AUHOM MephI CXOACTBA 3TAAOHHOTO M PaCYETHOTO y4acT-
KOB — TaK Ha3bIBAaeMOro Ko3dduuueHTa aHaAOTHHU, KOTOPHIM YYUTHIBAeT U3Me-
HeHUsT HauboAee CYUIECTBEHHHIX AASI Ka’KAOro crocoba TIOACYETHHIX Ha-
pPaMeTpoB.

K rpymme reoaornyeckux crnoco6oB MI'A ¢ HEKOTOPOM YCAOBHOCTBIO MOXK-
HO OTHECTH 00beMHO-CTATHCTHYEeCKHH M 00beMHO-0aAaHCOBBIM METOABI IIPO-
THO3HOM OII€HKU CAAOOM3y4YeHHBIX TepPUTOPHM. OHH OCHOBAHBI Ha MOAOKEHUU
O TOM, 4YTO pecypcCH He(TH M rasa He TOABKO I€HeTHYECKH, HO M IIPOCTPAHCT-
BEHHO CBSI3@HBI C OCAAOYHBIMHM IIOPOAAMHU. [IpHHIIMI reOAOTHMYeCKON aHaAOTHH
peaansyeTcs B IlepeHOoce OOBEeMHOM IIAOTHOCTH PeCypCOB YTA€BOAOPOAOB Ha
o0beM HeMeTaMOP(PU3OBAHHOI'O OCAAOYHOI'O BHIIIOAHEHH:A, YCTAHOBAECHHOTO B
M3y4eHHOM OaccelHe, KOTOPHN IIPUHUMAETCA 3a BHENTHMW 3TanOH, Ha HeEUsy-
YEHHYIO, HO T€OAOTHUYECKH CXOAHYIO TeppUTOpHI0. KakK IIpaBUAO, 3TH METOABL
HMCIIOAB3YIOTCS Ha PAQHHUX CTAAUSAX F€OAOTHYECKOro IIPOTHO3a.

Bropas rpymmna peaamsanmu npuHnuna MIA — cmoco6sl MHOroMepHOro
MaTeMaTUYEeCKOro MoperupoBansi. OHHM HCIIOAB3YIOT BO3MOKHOCTH MaTeMaTH-
YeCKOro annapaTa ¥ KOMIBIOTEPHBIX TEXHOAOTHM AAsL OOPAabOTKH OOABIINX O0D-
€MOB TeOAOTO-TeO(PU3NIEeCKON MH(MOPMALN U BBHIBEACHUS 3aBUCHUMOCTEN MerK-
Ay KOHIIEHTpAIie¥ peCypCOB M IIapaMeTpaMl TE€OAOTHYECKOM cpearl. IlpmHnun
aHAAOTHUM 3A€Ch PEAAM3YeTCsl B OIfeHKe Ha 3TAAOHHOM BEIOODKe CTEIleHH AOAe-
BOT'O YYaCTHsI Pa3AMYHEIX [TepEeMeHHHIX B (JOPMHUPOBAHUM IAOTHOCTH PECYpPCOB
¥ mepeHeCeHUHU er0o Ha OOBEKTH IPOTHO3a B BUAE KO3(@MUIIMEHTOB ypaBHEHUN
perpeccud, akKTOPHBIX HAarpy30K U T.II. C HCIIOAB30BAHUEM OLIEHKU MEPHI CXOA-
CTBa YCAOBUI He(TEra3oHOCHOCTH 3TAAOHOB B OOBEKTOB IMPOTHO3a PA3AUYHBIMU
METOAAMH (perpeCCHOHHBIN aHaAu3, METOA PacllO3HABaHUsL 00Pa30oB U AD.).

O00ocobAeHHOE IIOAOKEHWe II0 OTHOIIEHWIO K MEeTOAAM I'e€OAOTHYeCKON
QHAAOTHH 3aHHUMaeT 00'bEMHO-reHeTH4YeCKHi MeTop (OT'M), 3aKAIOYArOIIUNiCa B
oreHkKe odiiero oorsemMa YB, 3MUTrpHPOBABIINX U3 HeTera3oMaTePUHCKUX TOAIIL
HWCTOYHUKA I'eHepalnyy, U II0oTepb YB B Iporecce WX MUTPAlMU U AKKYMYAALINH.
MeTtop, uCOAB3yeT GAaraHCOBYIO MOAEAB HedTerasdoHaKonmAaeHUs. OlpepereHHe
KOAMYEeCTBa 3MHUIPDHpPOBaBIINX YB — HauboAee TOuHasi U OOBEKTHUBHasi 4acThb
00 BEMHO-TeHETUYECKON OlleHKH. OnpepeAeHUE JKe NOTePh HA IYTSX MUTPAlAN
OT odara reHepali A0 OOBbEKTa MEPBUYHON aKKYMYAAIIMHU U IIPH TPAH3HUTe ue-
pe3 30HHE aKKYMYAAIIIUM, & TaK)Xe B pe3yAbTaTe Iepe@OpMHUPOBAHHA H Pa3py-
HIEHWsI 3ane’Kel, BHOCHUT OIpeAeAeHHBIe TorpelHocTu. Hanboaee 3¢ deKTUBHO
npumeHeHre OI'M AAst OI[EHKH KPYUHBEIX TEePPUTOPUM CO cAabo pa3BepAaHHBIMHU
pecypcamMu. OneHKU ¢ nomoubio OI'M 00BEKTOB, KOTOPBIM CBOMCTBEHHA 3HA-
yuTeAbHass M3MEHUYHMBOCTb CHCTEMHEIX XapaKTePHUCTUK, 00yCAOBAMBAaeT He00XOo-
AUMOCTDL IIDUMEHeHUs CHelu@UUeckKuX MeTOANYeCKHX IPDHEMOB, B TOM 4HCA€ H
BBIAGAEHHUS PACYETHHIX M 3TAAOHHBIX YYaCTKOB, TO €CTb COAMIKEHHsi C METOAOM
CPaBHUTEABHEIX aHAAOTUU. JTO BCe OOAee IIOAHO NPOSBASETCS [0 Mepe CHuXKe-
HHUSI PaHra OLlEHWBAaeMOr'o 0O'BEKTA.
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3apauM  IporHo3a TUma «b» pelnlaroTcss MCTOPHUKO-CTATHCTUYECKHM MeTOo-
AOM, KOTODPEIM OCHOBAH Ha IPUHIUIAX PETPOCIEKTUBHOTIO aHaAM3a U 3KCTpalo-
AAIIMH TOKa3aTeAed AWHaMHKHU OCBOEHUsSI IPUPOAHBIX PecypcoB YB. 3TOT MeTop
AaeT MHTeTPaAbHBIE OIIEHKH PEeCypPCOB KPYIIHHIX XOPOIIO M3y4eHHBIX OOBLEKTOB.
HcnoAb3yIOTCSI TIapHBEIe 3aBUCHMOCTH BHAA: «3allachl — BpeMsi», «A00BIYa —
BpeMsI», IIPUPOCT 3amacoB — 00BeM OypeHus», «A00BIYa— 3aIlacChbl» U T.A. OTH
38BUCHMOCTH aNNPOKCUMUPYIOTCA AWHEMHBIMU HAM HEAMHEHHBEIMH MOAEAAMH,
COOTBEeTCTBEHHO PAa3AMYalOTCSI AMHEHMHEIE W HEAWHEHWHEIe CIIOCOOBI MCTOPHKO-
CTaTUCTUYECKOTO IIPOTHO3UPOBAHUs. B 000MX CAy4YasiX 3TAAOHAMH CAYXKAT yCTa-
HOBAEHHBIE K MOMEHTY IIPOTHO3a DPsABI AMHAMHKHU ITOKa3aTeAel OCBOeHHs pe-
CypCOB.

CoBpeMeHHBIM KOAWYECTBEHHEIN MPOTrHO3 He(TEera3oHOCHOCTH AOAJKEH OC-
HOBBIBATLCSI Ha OAHOBPEMEHHOM HCIIOAL30BAHUM KOMIIAEKCa METOAOB M CIIOCO-
00B oueHkHU. llernecoOOpa3HOCTHL NMPUMEHEHUSI PA3AMYHEIX METOAOB CBsI3daHa
IIpeXAe BCEro CO CIenuUKON UX Pe3yAbTaTOB. Ka’XABIM M3 ONMCAHHHIX MeTO-
AOB U CIIOCOOOB IIPOTHO3a C Pa3HOM AETAaABHOCTBIO AaHAAM3UPYET OTAEABHEIE
CTOPOHEI 0011Iero nponecca HedTera3oHaKOIIAEHUSI UAM OCBOEHHUSI pecypcoB YB.
Tak, 06beMHO-TeHEeTUYEeCKUN MeTOA IIOAUEPKHBAeT IeHepallMOHHBIM M KOHCep-
BAIlHOHHBIM IIOTEHIIMAABl PACUETHHIX yYaCTKOB, HCTOPHKO-CTATUCTHYECKHH —
BEPOSITHOCTHBIM XapaKTep BBLISIBAGHUSI M MCXOAHOTO PacCIpPEAEACHUsT CKOIASHHH
VB B 06'beKTax NMPOTHO3a # T.I.

OLleHKH IIPOTHO3HEIX PeCcypcoB YB OAHOTO M TOTO >Xe TeOAOTHUYECKOTrO
0OBbEKTa pa3HBIMH METOAAMH, OE3yYCAOBHO, 3aBUCAT APYT OT ApPYyra B CBSI3H C
HUCIIOAB30BAaHUEM OAHHMX H TeX JKe 3TaAOHOB, HEKOTOPHIX OOIIUX MOACYETHHIX
ImapaMeTpPOB, CXOJXHUX MOAEAeM IPOrHo3a W T.II. OTH 3aBUCMMOCTU HUMEIOT KOC-
BEeHHBIM HMAM OIIOCPEAOBAHHHIM XapakTep. B TO ke BpeMs KauyeCTBEHHEIE U KO-
AMYEeCTBEHHBIE Pa3AWYNs HCIOAB3yEMBIX AGHHBIX M allllapaTa CPaBHHUTEABHON
TE€OAOTHYECKON aHaAOTHMH OOBIUYHO ORIBAIOT CTOAb BEAUMKH, UTO OTHOCHTEABLHO
OOBEKTUBHBIM PEe3yABTAT IPOrHO3a MOXKeT 0a3upOBaThCSI TOABKO Ha COBOKYIIHO-
CTH OLIEHOK, IIOAYYeHHBIX pa3HBIMU MeTOAAMHU. BO3MOIXKHOCTL IIPUMEHEHUs TOro
UAM MHOTO MeTOA@ OIIPEAEASIETCS UCXOAHOW MHGOpMalOHHOM 0a30M IIPOrHO-
3UPOBAHUSA,

Ha ocHOBaHMU BEINIEM3A0KEHHOTO Nnpu Bhlbope obuleli mogeAu, cnocoba u
napamempoB NPOTrHO3UPOBAHUSL PEeKOMeHgyemcs CoOAI0gamb CAEgYHuue OCHOB-
Hble NPUHYUNBKL,

1) ucoab30BaHNE MAaKCHMAABHOTO oO0'beMa HMelolelicss HHPOpMaluH;

2) cooTBeTcTBHE HabOpa MOAeAeH U MEeTOAOB 3Tally M3ydeHHs], B KOTOPOM
HaXOAUTCSI UCCAEAYEMEIM PETHOH;

3) AOKa3aTeAbCTBO AEHWCTBEHHOCTH MOAEAHW Ha MaTepHasax «oO0ydYeHHus» H
«3K3aMeHay;

4) ONTMMU3AIUSA MOAEAH IO YHCAY U XapaKTePy BKAKOYaEeMBIX ITapaMeTpoB;

5) BEpPOSITHOCTHOE NPEACTABACHHE PE3yABTATOB IIPOTHO3a.

CoraacHO meppoMy HPHHIHITY BO BCEX CAyYasiX CAEAYET OTAABaTh IIPEeA-
TIOYTeHNe TeM METOAAM HMAM CIIOCOOaM NMPOrHO3WPOBAHHUS, KOTOPHIE IMO3BOASIIOT
HUCIOAB30BATh MAKCUMaABHBIN 00BbeM HMEIoINeNcss Ha MOMEHT IIPOTHO3a (TeoAOo-
TUYeCKOM, TeOXMMHUYECKOM, reO(HU3NUecKOol, a TaKKe peCypCHO-CTaTUCTHUUeC-
Koi1) MH(OPMALMH.

CoraacHo BropomMy HPHHOHIY TIO Mepe IOBHIIEHUSI AeTAABHOCTH IIOMCKO-
BO-pPa3BEAOYHBIX pabOT CAeAyeT NPHUMEHSITHL BCe OOAee pa3BHUTHE MOAEAH W Me-
TOABl KOAMYeCTBEHHOTO NPOTHO3a He(DTera3soHOCHOCTH. TaK, HallpuMep, eCAW Ha
3Talle PeTMOHAABLHOIO M3y4YeHMs OOBEeKTa, KaK IIPABHAO, UCIOAB3YIOTCS METOAB
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YAEABRHEIX IIAOTHOCTEH 3aIlacOB Ha EAMHHITY HAOIIAAM HMAM 00BbeMa, 0GLEeMHO-
CTATUCTHUYECKHHM METOA, IIPOCTEHIlNe MaTeMaTH4ecKue MOAYAH C «BHEIIHHMH»
9TAAOHAMHU H T.A., TO Ha 3Talle ITOMCKA M AETAAW3AIMH BO3MOXXKHO IIPUMeHeHHe
TaK)Xe YCAOKHEHHBIX MaTeMaTU4YeCKHMX MeTOAOB. Ha 3aBeplaloniux CTapuax
OCBOEHWsI DEeCypCOB «I€HTP TSDKECTH» IIPOTHO3a CMeIlaeTcsl K HCTOPHMKO-
CTaTUCTUYECKUM MeTOAAM. BO3MOKHOCTL MCIIOAL30BAHHUSA BCe OOAEE CAOKHBIX
METOAOB HE€ HCKAIOYAEeTCH, da, HaoOODPOT, NMpPEeAOIpeAeAsieT HeOOXOAMMOCTh KOH-
TPOASL U IIONIOAHEHHSI UX Pe3yALTaTOB GOAEE MPOCTBIMHU CIIOCOGAMMU.

CoraacHO TperseMy HPHHOHITY NeHCTBEHHOCTH AIOGOM BLIODAHHONU MOAEAH
AOMKHA OBITH AOKa3aHa Ha MaTepuarax 3TaAOHHOM BRIBOPKH. B reorornueckux
cnocobax MeTOAA AHAAOTHH U B OOBEMHO-TEHETHYECKOM METOAE, KOIAA UYHCAO
9TAAOHHBIX YYACTKOB OTPAHHUYEHO, AAL AOKA3aTeALCTBA ACHCTBEHHOCTH MoAeAei
MOXXeT IIPUMEHATLCSI «BHYTPEHHUM» MPOTHO3 C 3TaAOHA Ha 3TaAOH. B crocofax
MHOTOMEPHOTO MOAEAWPOBAHUS M MCTOPUKO-CTATUCTHYECKOM METOAE AelMCTBEH-
HOCTb MOAeAed OGOCHOBBIBAETCS OLIEHKAMHM AOCTUTHYTOM TeCHOTHI CBSI3H
HU3yyaeMbIX IIePeMeHHBIX Ha ofOyuarmollel BHIGOPKe, & TakKe OIMOKaMHU Ha KOH-
TPOAeE.

CoraacHO werTBeproMy MPHHEHIY B CIOCOOaX MHOTOMEDHOTO MaTeMaTHye-
CKOTO MOAGAMPOBAHHSA ONTHMAABHOM CYHUTAETCS TAKas MOAEAL, KOTOpas COAep-
KAT HAaWMeHBIIee YHCAO CAA00 3aBUCAINUX APYT OT APyra mapamMeTpoB M AQeT
AOTIyCTUMBIE IIOTPELTHOCTH IIPOTHO3da HA BCEX 3A€MeHTAaX 3TAAOHHOM BBHIOOPKHU.
OnTUMH3AIINA MOAEAEH AOCTHUTAeTCSI 3a CYET: a) UCKAIOYEHHSI IapaMeTpPOB, IAO-
X0 o0eCHeYeHHBIX Pe3yAbTaTaMH HaOAIOAEHMIA; 6) yd4eTa mapHBIX KOPPEASIIHOH-
HBIX 3aBUCHMOCTEM MeXXAY IlapaMeTpPaMH; B) OLIEHKH CTaTUCTUYECKON 3HAYKMMO-
CTH Ka>XAOTO IIePEeMEHHOTO B MOAEAM M BKAIOYEHHs TOABKO HauGoaee HHGOp-
MAaTUBHBIX M3 HHUX; I) (PAKTOPHU3AllMM IIePEMEHHBIX, a TaKXe psiAd APYTHX
IIPUEMOB.

CorracHO mATOMY HNPHHIHITY PEe3YABTATH PAa3AeAeHHUsT OGAACTH TIPOTHO3a
Ha OTAeARHBIE 30HH], Pa3AMYAIOUIHMECS 10 MAOTHOCTH HPOTHO3HBIX (MAM HadaAb-
HBIX) PECYPCOB YyTA€BOAOPOAOB, AQIOTCSI B BHAE€ MHTEPBAABHBIX OI[€HOK. AAst Ka-
XKAOH TAKOW 30HBEI C BBIODAHHOM AOBEPUTEABHOMN BEPOSTHOCTBIO YCTaHABAHBA-
IOTCsI MUHHMAABHAsI, CPEAHsIA (MAM MeAMaHHasi) 1 MaKCUMAAbHasa OLIEHKH.

16.5.2. TIPUHLIMIbI BBIAEAEHUA N TPEBOBAHUS K 3TAAOHHbIM
M PACHETHbBIM YYACTKAM

Kak oTMeYeHO BHINIE, IIPUHIMN CPABHUTEABLHOH T'€OAOTMYECKON aHaAOTHH
SIBASIOTCS I'AGBEHCTBYIOIIMM B OIIGHKE DECYPCOB YIACBOAOPOAOB HEHCCAEAOBAH-
HEIX TeppuTopui. CyTb 3TOM YHUBEPCAABHON METOAOAOTHUH 3aKAIOYAETCS B ABYX
olepanusx:

a) BHIAGAEGHHWH XOPONIO H3Y4YEeHHOTO HedTEerasoHOCHOTO OODLeKTa, HpHUHHU-
MaeMoro 3a 3TaAOH;

0) mepeHoce yCTaHOBAGHHOH HAOTHOCTH pecypcoB YB ¢ 3TaroHa Ha npo-
THO3UPYEeMEIH (PAcYeTHEIN) y4aCTOK Ha OCHOBAHUHU Pa3paGOTAHHON MPOIEAYPHI
U C y4yeTOM HEOOXOAHMBIX TONPABOK (KO3()(UIMEHTOB) HA Mepy T'eOAOTH-
4eCKOTO CXOACTBA (@HAAOTHMHM) 3TAAOHHOTO U IPOrHO3HPYEMOTO Y4aCTKOB.

IraroHHbIH yvacTok (3Y) — OOBEKT B TEOAOTHYECKOM HPOCTPAHCTBE, BHI-
AeAsieMBIY B o0beMe HedTerasoHOCHBEIX NOPOA M COAEDKAIUMI (HAM He copep-
JKAIMI) 3aAeKH YTAEBOAOPOAOB. Heo6XOAMMEIM YCAOBHEM BBIAEAEHUS 3TAAOH-
HOTr0 OOBEKTa $BASIETCS OTHOCHTEABHO XOPOLIas er0 M3yYeHHOCTDb, B IIePBYIO
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ouepepb OypeHHEM, U, CAEAOBAaTEeABHO, HaAWuYMe KoMIIAeKca HHGOpMaTHs-
HBIX KapTHUPyeMHIX TeOAOTO-Teo(U3NYEeCKUX U T€OXUMHUYECKHX XapaKTepPHUCTHK
oOBeKTa.

'paHuIa 3TAAOHHOIO y4yacTKa IIPOBOAUTCS MEeKAY MECTOPOXRAEHHSAMU HMAH
TMocepeArHe MeXAY CTPYKTYPOHM M MeCTOPOXKAeHHeM TaKuM 00pa3oM, 4TOOBI B
3TAaAOH BOIIAM TOABKO HM3yYeHHBIEe TEPPUTOPHU (MECTODPOKAEHHs, IIYCTBIE IIAO-
IIaAW U CTPYKTYPHI), @ CO CTOPOHEI MeHee HM3y4YeHHEIX TEPPUTOPHUHM — Ha CpeA-
HEeM PACCTOSIHUU OT MECTOPOXKAECHUH U CTPYKTYP, BKAIOUEHHHIX B 3TaAOH. [lo-
3TOMY IAOILaAb 3TAAOHA CYILECTBEHHO 3aBUCHT OT PACCTOSAHHUS MEXAY OOBek-
TaM¥, @ 3HAYUT, U OT U3yYEeHHOCTU TEPPUTOPHUU reo(pU3NIEeCKUMU METOAAMH.

B peanbHBIX YCAOBUAX 3a4aCTyI0 HEBO3MOXKHO AOOUTHCS, YTOOBI 3TAACH IIO
BCEMy IIepUMeTPy KOHTPOAHMPOBAACS MApaMHU «CTPYKTypa —MeCTOPOKACHHE».
OTaeAbHBIE YYACTKU IIPUMBIKQIOIIUX TEPPUTOPHUNM HEAOCTATOYHO KMCCAEAOBAHHI,
U Ha HUX IPAHHUIA MOXKeT OBITH IIPOU3BOABHO CABUHYTA B Ty HMAM APYTYIO CTO-
poHy. ITOCKOABKY HHKAaKHe XapaKTePUCTUKU I3TAAOHd, KPOMe IAOLIAAH, IIPH
3TOM He U3MEHSIOTCS, OAHUM U TeM JKe IapaMeTpaM MOrYT OBITh IIOCTABA€HBI B
COOTBETCTBUE PA3AMYHBIE NAOTHOCTH 3aIlacoB, UTO OOYCAOBAEHO TOABKO HEOA-
HO3HAYHOCTBLIO TOAOXKEHUSI paHull. AAs TeX y4yacTKOB, I'DAHUIIEL KOTOPBIX He
KOHTPOAMPYIOTCSI IIapOM «CTPYKTypa — MECTOPO’KAECHHEe», HYXHO IIPOBOAMTD
IPAHUIy Ha TAKOM PACCTOSTHUM OT BOUIEALINX B 3TAAOH OOBEKTOB, KOTOPOe CO-
OTBETCTBOBAAO OBl CpepHeMYy 3HA4YeHMIO JTOrO PACcCTOSTHHS MeXKAY COCEAHUMH
CTPYKTypaM{ UAU MECTOPOKACHUSAMU.

COBOKYIIHOCTb 3TAAOHHBIX OOBEKTOB AOAKHA HauboAee IIOAHO OTpPaXKaTh
pa3sHoobpa3re reoAOTHYECKUX YCAOBHM B OIleHMBAeMOM peruoHe, BBHIPaKeHHOe
B IeOAOTO-TeO(PHU3NIECKUX ¥ FeOXHUMUYECKUX ITapaMeTpax 3TAaAOHOB. [locaepHUe
AOMAKHBI OIMMCHIBATh MaKCHMAALHBIM AMAMA30H UX H3MEHUYHMBOCTH B IIPeAeAax
OLIEHBAEeMOTO PEeruoHa, a 06AaCTh ONpeAeA€HHs] OI€HOK NAOTHOCTEN 3aIllacoB
AONKHA OBITh MAaKCHMAABLHOM, YTOOBI OXBATUTH BCE YCAOBUS, BCTpeUarolllecs Ha
TIOACUYETHBIX (OIleHUBAEMBIX) yYaCTKaX.

OTaroHHEIE OOBEKTH B pa3pe3e AOAKHEI BHIAGAATHCH AASL Ka’KAOTO OOBEK-
Ta OIEHKHU INPOTHO3HBIX pecypcoB. K TAaKOBBIM OTHOCATCS HedTera3oHOCHEIe
KOMIIAEKCBEI U KpYIIHBIE pe3epByaphl. I'DaHHUIIEI 3TAAOHHEIX YYaCTKOB AASL pas-
HBIX KOMIIA€KCOB MOTYT COBIIAAATH UAW HE COBIIQAAThH B IIAQHE.

HM3yueHHOCTH 3TAAOHHOTO y4YaCTKa AOAKHA oO0ecIeunBaTh BO3MOKHOCTD
HaAEKHOTO OIPEAEAEHUsI TIAOTHOCTU 3allaCoOB Ha 3TAAOHE, AASL ONPEAEACHHUS KO-
TOPHIX HCIIOAB3YIOTCS: HAaKOIIA€HHas AOObIYa (CyMMAapHBIX YB, HedTH, KHAKHUX
VB, rasa u T.A. — B 3aBHCHMOCTH OT TOTO, YTO ONEHUBAETCS), TEKyIqHe 3aHachl
kareropuit ABC, u C, mMecTropo>KAeHHH.

Heo6Xx0AMMO y4HUTHIBATE, YTO aOCOAIOTHO PAa3BEAAHHEIX M H3YyYEHHHIX JTa-
AOHOB HET, BCAEACTBUe Uero OOABIIMHCTBO PEAABHBIX 3TAAOHOB, KaK IPABHAO,
COXpPaHSIIOT Ty WAM HUHYIO 4acTh HEPEAAM30BAHHBIX IIDOTHO3HBIX HMAU IEePCIeK-
THUBHBEIX PecypcoB. Bo-TepBBIX, 3amachl OTKPBITEHIX MECTODPOKAEHHM BCETAa OIl-
PEAEAEHEI C OOABITEN UAM MEHBIIENU NOTPEITHOCTBIO, BO-BTOPHIX, Pa3BEAKa Tep-
PUTOPUH TPOU3BOAUTCH BCETAQ KAKOM-TO ONPEAEAEHHOW CeThI0 Npoduaed,
CKBa’XHH, METOAAMU C KOHEYHOM paspemaiolledl CIoCOOHOCTBIO, BCAEACTBHE
4Yero MEeCTOPOKAEHUS, MEHBIIHE OINPEAEACHHOTO pa3Mepa, OKa3BIBAIOTCS IIPO-
oylleHHBIMU. [103TOMy HEOOXOAMMO OLE€HUTH BO3MOJKHBIE De3yABTaTHl AOpas-
BEAKHM M OTKDHEITHS HOBBIX 3aA€XKeH, TO eCTh A0OABUTH pecypchl KaTeropuu C; u
D;. BennunHa p06aBA€HHBIX ([0 CpPaBHEHHIO ¢ 6@AGHCOM) Ha 3TAAOHE PeCcypCoB
He AOAKHA npeshIIaTh 30 % BCceX 3amacoB 3Tar0OHA, a pecypcoB D; He AOAKHA
npesblaTh 15 %.
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Pacyernsidi (mopcyernsidi) yvacrok (PY) — saeMeHTapHBIH OGBLEKT OLCHKH
HEePa3BEAAHHBIX DECYDPCOB, BHIAEASIEMBIN B IIA@HE TEPPHUTOPHUH B COOTBETCTBHH C
MAacCIITaOHOCTBIO (YPOBHEM) IPOTHO3a.

PacueTHBIN y4aCTOK, KaK W 3TAAOHHBIM, MOJKET 3aHUMAaTh PA3AHYHOE Treo-
CTPYKTYPHOE MOAO’KeHHUEe (PaCIIOAATaThCs Ha BEpIINHE CBOAE, Ha CKAOHE U T.A.),
[IO-PA3HOMY PAaCIIOAATaTbCs OTHOCUTEABHO HeINpOHHIaeMbix GapwepoB. IToao-
JKeHHe IMOACYETHOrO YYacTKa NMpepOlpeAeAseT U XapaKTep IlepepaclpeAeAeHUst
YIAeBOAOPOAOB. [IAOI@Ab 3TAaAOHHOTO ydacTKa AOAKHa OBITH copasMepHa C
MAOMIAABIO PACUETHOTO y4acCTKa.

YHCAO THUIIOB IIOACUETHBHIX YYaCTKOB OIPEAEASIeTCs UCXOAA U3 TpeOGOoBaHui
NIPAKTUKH, IIOAHOTBI HUCIOAB30BAHHBIX MOAEAeH, 0XapaKTepHU30BaHHOCTLIO pas-
AMYHBIX YCAOBHUM 3TarOHAMH.

CyijecTBeHHbIe OTPaHUYEHUsI Ha pa3Mep U HOPMYy MOACUYETHBIX YIaCTKOB
HAKAGABIBAIOTCSI B 3aBUCHUMOCTH OT XapaKTepa paclpejpeAeHHUsl B ero MpejAeAax
MMOACYETHBIX IapaMeTpoB. OOBIYHO, yeM OOABIIE II0 MAOIMIAAM MOACYETHBIN yda-
CTOK, TeM OoAbllle pa3bpoc mapameTrpoB. EcCAu HcIOAb3yeMble B KOAUYECTBEH-
HOU (POpMyAe IapaMeTphl He3aBUCHMBI M PACIpPEeAeAeHBl HOPMAABHO, TO YBEAU-
YeHUe TAOLIAAM He BeAeT K MCKa)kKeHUIO MoAcueTa. OAHAKO B OOABIIMHCTBE pe-
AABHHEIX CAYYa€B 3TO AAA€KO He TaK: OOAbBIIAs MAHW MEHBIIass KOPPEAUPYEMOCTD
rnapaMeTpoB Henszbe>kHa.

16.5.3. TEOAOTMYECKUE CMOCOBbl METOAA CPABHMTEAbHbIX
FTEOAOTMYECKMX AHAAOTIMA

CVIIHOCTb METOAOAOTHHM 3aKAIOUAETCSI B ONPEASACHHWH Ha 3TarOHe CpepHel
YAEABHON NMAOTHOCTHU PECYPCOB YTAEBOAOPOAOB, IPDUXOASIIENCS Ha:

a) eAMHHUILY TIAOIIAAH; :

0) epAMHUITy 0OBEMA C IMMOCAEAYIOIIMM ee IIepeHOCOM Ha IIOACUYETHEBIe y4acT-
KHA C TIOMOLIBIO KO3(dHUIlMeHTa reoAOTHUYeCKON aHaroruu. [TocaepHUE ompepe-
ASIeTCSl 4aCTHBIMU KO3(dHUIlHeHTaMM aHAAOTHH, KOTOPBIe BLIOMPAIOTCS, MCXOASA
U3 OCODEHHOCTEM TeOAOTHYECKOTrO CTPOEeHUs perHoHa M HabGopa MHGOpPMATHB-
HBIX I[IapaMeTPOB B COOTBETCTBUU C IPHUHIUNAMU, M3AOKEHHBIMU B IIPEABIAY-
meM pazpere. KosdppuiueHTH aHaAOrHH B 00LIeM BHAE AOAKHEI HMETh 3Hade-
HHUA B nipeaperax 0,5 < K, < 2.

CMOCOB OLEHKWU PECYPCOB MO YAEABHOM MAOTHOCTKM HA EAMHMLY TAOLWAAM

Crenuduka crnocoba onpepeAsieTcss ero Ha3dBaHMeM. PacueTHwle (pOPMYABL
HMEIOT BUA!

g, =Q,/S., Op= qa-Sp-KaH,

rae Q, Qp — pecypchl 3TaAOHHOTO M PacyeTHOTO Y4aCTKOB; ¢, — IAOTHOCTB
PecypcoB Ha eAMHHIY IIAOMIAAU IOPOA 3TAAOHHOTO Y4aCTKa; S, S, — IAOIIAAN
IIOPOA, 3TAAOHHOIO M PACYETHOrO YYAaCTKOB COOTBETCTBEHHO; K,; — CBOAHBIN

KO03(pPHUIMEeHT aHaAOTHH.

[Ipr OTCYTCTBHH OTKPBITEIX MECTOPOXKA€HHMM Ha PacyeTHHIX y4acTKaX CAe-
AYeT HCIIOAL30BaTh NPEAIIOAAraeMoe OTHOIIeHHe IAOLIAAM 3ane’Xel K IAOIAAH
BCEX CTPYKTYP C YYeTOM IPUHATOro KO3 PHUIHeHTa YCIeUIHOCTH UAKN KO3dhhu-
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OHEeHTa 3alOAHEHHs] AOBYIHEK MO TAOIIAAM, PaBHOTO YaCTHOMY OT AEA€HMS
CYMMBI ITAOIIAACH 3are’XeH Ha CyMMY HIAOINAAeM BCeX AOBYLIEK Ha ydyacTKe.

Ilpu oneHKe IpPHUYPOYEHHBIX K pPAa3AOMaM 30H, XapaKTepHU3YIOIIUXCS
pacnpocTpaHeHUeM IIAQCTOBHIX 3aAeyXed TAQBHHIM 00pa30M TEKTOHUYECKH IK-
PaHUPOBAHHOTO THUIIA, HE BCETAd YAQeTCS HAAEKHO OIPEAEAUTH NIMPHHY, a CAe-
AOBATEABHO, U IIAOINAAb MIPUMBIKAIOMHUX K PAa3AOMY NMEPCHEeKTHBHBIX PaCYeTHHIX
y4yacTKoB. Cyasi IO pe3yAbTaTaM IIOHUCKOBO-Pa3BEAOYHHIX paboT B Pa3AMYHBIX
palioHax CTpaHBl, HIMPDHHA 3aAeXXKel 3TOro THUIA, KaK IIPaBHAO, KOAEOAETCS B
HeDOOABIIUX Npeperax. [ToaToMy ee yCAOBHO MOJKHO INPHUHSTH OAMHAKOBOHA Ha
5TAAOHHOM M PAcYeTHOM y4acCTKaxX.

OCHOBHEIM (PAKTOPOM, OIIPEAEASIIOIIMM BEIOOD TOTO HMAM HHOTO METOAA
oneHku HCP VB, sBasieTcss ucxopHast uH@opMaruoHHas 0asa IIPOTrHO3HPOBA-
HUS, T.e. CTeIeHb U3YYeHHOCTU TeppPUTOpUH. PaccMOTpUM B KavecTBe mpuMepa
Tumano-Ileyopckyro HeprerazoHocHyro nposuayrro (TIII1). Ilo crenenu usy-
YEeHHOCTH, B COOTBETCTBUU C «MeTOAMYECKUMHU yKaszaHusmu» (1983 r.), ara apo-
BHHIHA HaxopuTcs1 Ha [V 3Tame: GOAbIIAs 4acThb KPYIHEIX AOKAABHBIX CTPYKTYP
B IIpepAeAdX PerMOHAABLHO IPHIOAHATHEIX 30H AeTAaAM3MpOBaHa M pa3bypeHa, Bce
OOABIIIe BBOAMTCSI B OypeHHe CAOKHO IMOCTPOCHHBIX HETPAAUIIMOHHEIX O0'beKTOB
(rOoBYLIIKM KOMOMHUPOBAHHOIO THUIIA, HA OOABIIMX TAYOHMHAX U T.A.), OTKPHIBAIOT-
Csl B OCHOBHOM MeAKHe U perke KPYIHEIe MeCTOPOXXAEHUsI, B OOABIIIUX MacHITa-
6ax BeAyTcs reodusndeckve paboTel U TAyboKoe 6ypeHue, 3¢p(peKTHBHOCTE IO-
HCKOBO-Pa3BeAOYHHIX PAbOT PEe3KO yIaAa.

Hcxoass U3 CyllecTBYIONEH CTENEeHU H3YyYEHHOCTH PEruoHa, OIPEAEASIO-
IIUM METOAOM AASl KOAWYECTBEHHOMN OI€HKH IIePCHEeKTHB HedTerazoHOCHOCTH
TIIIT BEIOpAH METOA CPABHHTEABHBIX I'€OAOTHYECKHMX aHAAOTHH (CrOcob cpea-
HUX YAEABHHIX TAOTHOCTEM 3allacOB HAa E€AWHUILY MEepPCHeKTUBHOM IIAOILAAH).
BrIOOp 3TAAOHHBIX YYaCTKOB IPOU3BOAUTCS B COOTBETCTBUH C «MeETOAMYECKUMU
YKa3aHUSIMU».

Q5 — CyMMa BCeX HayaAbHBIX CYMMAapHHIX PeCypCcOB Ha 3TAAOHHOM YYacT-
Ke BKAIOYAeT:

3arnacel He®TH, ra3a (CBOOOAHOTO U PaCTBOPEHHOr0) M KOHAEHCATa KaTero-
putt ABC, u C,, yureHHHX rocb6araHcoM 1o cocrosiuio Ha 01.01.01 r,;

AOKaAM30BaHHLEIE pecypchl YB kareropuit C; 1 D; Ha HNOArOTOBA€HHEIX K
OypeHHIo 00beKTax. OHU NPUHHUMAIOTCA C yU4eTOM KO3 (PHUITUEeHTa AOCTOBEPHO-
CTH pPeCypCOB Ha MOATOTOBAEHHHIX CTPYKTypax, B cpeaHem o TIIIT 0,596;

AOK@AWU30BaHHBIE PeCYPCH KaTeropuu D; Ha BHIABA€HHBIX O0BbeKTax. OHH
NPUHUMAIOTCS C y4eTOM Ko3(d(pHUIMeHTa AOCTOBEPHOCTH PECYPCOB Ha MOATO-
TOBAEHHEIX CTPYKTypax M YMHOXeHus ero Ha 0,8;

3a0araHCOBHIE 3amackl He(PTH U raza (IpH UX HaAWYHHU).

B cayuae HepAOCTAaTOYHONM H3y4eHHOCTH 3TAAOHOB B MOAYYEHHYIO BEAHMYHHY
ero HCP (Q,;) BBOAUTCSI IONIPABKa 3a HEAOPa3BEAAHHOCTD.

ITporHo3Hasi OIleHKa PeCcypCOB pacYeTHOro y4yacTKa (Qpy OINpeAeAseTcs IO

dopmyae:
Goy = Por Spy - Kaw

rae Spy — HAOIAAB PACYETHOrO y4YacTKa; Ky — Ko3dhOdUIMEeHT aHaAOTHUH.

B OOABHIIMHCTBe CAyYaeB BHIODAHHHIE 5TAAOHHEIE YYACTKU SIBASIOTCS
BHYTPDEHHUMH, T.e. IPDHHAAAEKAT K OAHOMY U TOMY Xe C PAaCYeTHHIMHU yYacTKa-
MU HedTerasoHOCHOMY PAalOHy HMAU TEKTOHHYECKOMY SAEMEHTY 2-TO TOpPSAKA.
OpHAKO B OTAEABHBIX CAYYasiX AAS OLEHKH PeCypPCOB MCIIOAL3YIOTCS M BHEIIHHE
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3TaAOHEI, 0COOEHHO Ha TeppuTopuHu [IpeAyparbCKOro Kpaeporo nporuba, a Tak-
JKe JKCIIepTHHIEe OIEeHKHM (B 3TOM CAydYae y4yHMTHIBAIOTCA Kak HCP-3amacer ao-
KaabHOro ()OHAQ pacyeTHOTro ydyacTKa C MONPaBKOM HA HEAOPA3BEAAHHOCTE).

Aasi pacueta Ko3((HUIMEHTOB aHAAOTHH HCHOAB3YIOTCS IOIPABOYHBIE KO-
93¢ pHUIIMEHTE], YYUTRIBAIONINE pa3AWdKe II0 CPABHEHHIO C 3TAAOHOM KOAAEKTOD-
CKHX CBOMCTB IIOPOA (K;), MOIITHOCTH KOMIIAEKCA M AOAU KOAAEKTOPOB B pa3spese
(K»), xauecTBa (haronpoynopa (Ks) ¥ CTPYKTYPOHOCHOCTH (Kjy).

Beanunna K,y ONpeAeAsieTcsi KaK IIpOU3BEAeHHe BHIIIEYKa3aHHBIX KOo3(-
dumeHTOB. AAST OIIpEAEAEHHUST BEAUUMHEl ITIOCAEAHHUX Ha KaKAOM M3 PAaCYETHBIX
Y4aCTKOB HCIOABL3YIOTCH KapThl He(@Tera3oreoAOrM4eCKOro M TEKTOHHYECKOTO
pafiOHUpPOBaHMsA, KapThl BaKHEMIINX KpUTepHeB HedTerasoHOCHOCTH, OTpa-
RAIOIIHe KavyeCTBO KOAAEKTOPOB M NOKPHILIEK, CTPYKTYPHEIE KAPThHI M KAPTHI
palioHUPOBaHUs Mo (a30BOMy COCTaBY YB M HMX KAYeCTBY AASL Ka’KAOTO H3 BHI-
AeAsIeMBIX HeTera3OHOCHBIX KOMIIA€KCOB.

CMOCOB OLIEHKM PECYPCOB MO YAEABHOM MAOTHOCTM HA EAVHMLLYY OBbEMA

Crioco6 INpUMEHSIETCSI B YCAOBHAX CpeAHeM M3y4eHHOCTH PAaCYeTHBIX
YY4aCTKOB, IPH KOTOPOH H3BeCTHHEI OOIHe OO0BeMBl OCAAOYHOIO BHIIOAHEHHS
M PA3AMYHBLIX €r0 COCTaBASIIOIINX, & TaKXKe OOBEeKTUBHEIE T'€OAOro-reodusu-
YyeCKHe TMapaMeTphl, HEOOXOAMMBIE AASl TIOACUYETa CBOAHBIX KO3(M(HUIUEHTOB
AHaAOTHH.

OlleHHUBaeMEIe 3THM CIIOCOO0OM He(Tera3OHOCHBIE KOMIIAGKCH AOAJKHHI Xa-
PaKTepH30BaTLCsE B OOAACTH NPOTHO3a OTHOCHTEABHO OAHOPOAHEIM CTPOEHHEM H
TIOYTH ITIOBCEMECTHBLIM PACIPOCTPAHEHHEM.

PacueTsl TpOU3BOAATCA 110 (hopMyAaM:

q, = Q./V,, Op= qs'Vp'Kam

rae Q, Qp — pecypchl 3TAAOHHOTO H PACYETHOTO YYACTKOB; ¢, — IAOTHOCTb
pecypcoB Ha €AMHHIy oOBeMa IOpOA 3TAAOHHOTO ydacTka; Vi, V, — oObeMul
[IOPOA 3TAAOHHOTO M PACUYeTHOTO Y4YacCTKOB; K., — CBOAHBIM KO3(dHUUIMEHT aHa-
AOTHH.

B OTHOCHTEABHO XOPOIIIO H3YYEHHLIX FAyOOKHM OypeHHMeM paloOHaX, TAe Ha
3TAAOHHEIX M [IPOTHO3HWPYEMBIX y4aCTKaX MCCAEAOBAHBI IIAPAMETPHI KOAACKTOD-
CKMX TOAILl, MOXeT ORITh HMCIIOAB30BaH CIIOCOO pacyeTa MO YAEABHBIM IIAOTHO-
CTSIM 3allacoB, MPUXOAANIAMCS Ha €AMHUIY oObeMa MOPOA-KOAAEKTOpOoB. OpHA-
KO BO MHOTHX CAYYasiX COXPAHSETCS OHNACHOCTh NMPHUHIMIIMAABHOW OIMOKH. Ec-
AM, HAllpHMep, OT KPHABEB K CBOAGM AOK3ABHBIX CTPYKTYP MOIIHOCTH KOAAEK-
TOPCKHX TOAIl YMEHBIIAIOTCS, @ AOASl CKBA’KMH, NPOOYDEHHBIX HA CBOAAX
CTPYKTYp PacueTHOTO Y4aCTKa, 3HAYMTEABHO OOABINE, YeM Ha ITAAOHE, TO CPeA-
Hsisl MOIIIHOCTb ITOPOA-KOAAEKTOPOB Ha pacueTHOM y4acTKe OyaeT 3aHmXeHa. B
3TOM CAydYae PEKOMEHAYEeTCS NpPEABAPHTEABHO DA3AeAHTh BCe CKBa’KHMHBI pac-
YEeTHOTO Y4aCTKa Ha OAHOPOAHEIE B CTPYKTYPHOM OTHOIIEHWHM TPYNIEL («CBOAO-
BEIE», KKPLIABEBBEIE», «MEXCTPYKTYPHHIE» U T.IL) M B3BEIIMBATL CPEAHHE MOIII-
HOCTH KaXAOW TPYNNEl Ha Ty 4YacTh IIAOIIAAHM, KOTOPYIO OHA XapaKTepHu3yerT.
OCHOBHEIE 3aKOHOMEPHOCTH H3MEHEHHs] MOIIHOCTHU M Beca I'PYII OINPEAEASIOT-
cs 1o HanbGoAee XOPOIIO W3YYEHHKIM 3TaroHaM. KoadduiuenT aHarorun GyaeT
VYMTHIBATL U3MEHEHUsI CPeAHEeH B3BellleHHOM MOIHOCTH KOAAEKTOPOB, HX IIO-
PHUCTOCTH U APYTHX IIapaMeTpOB.
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16.5.4. OBbEMHO-TEHETUHECKMI1 METOA

O61beMHO-reHeTHYeCKHH MeTOA (OI'M) KOAMYECTBEHHON OIleHKH pecypCcoB
HedTH, rasza M KOHAeHcaTa pa3paboTaH Ha OCHOBE OCAAOYHO-MUIPALlMOHHOM
TEOpHH reHesnca HedTu U rasa.

TTporHo3Hble pecypChl YTA€BOAOPOAOB ONPEAEASIOTCS Ha OCHOBE KOAHYECT-
BEHHOTO MOAEAMPOBAHMSI BCErO KOMILAEKCA IPHPOAHBIX IIPOIECCOB, OOYCAOBAH-
Balomux obpa3oBanue He(dTH U ra3a U3 OPraHUYECKOro BelecTBa MaTePHHCKHX
IIOpPOA, 3MHUIPALMIO YTAEBOAOPOAOB M3 MAaTEePHHCKHX IIOPOA B pe3epByapHI,
AQABHEHIIYI0 MHUIpalMio He(dTH MU rasa B KOAAGKTOPAX H aKKyMYASUHMIO HX B
AOBYIIIKaX.

TIporHosHble pecypchl He(PTH U ra3a ONPEAEASIIOTCA C y4eTOM KOAMYECTBa
reHepUpOBAHHBLIX U 3MUTPHPOBABIIMX M3 MATEPUHCKUX IOPOA RUAKHX U raso-
06pa3HBIX YTA€BOAOPOAOB 3a BHEIYETOM IIOTEph He(TH U ra3a Npu UX MUTpaIUU
B KOAAEKTOPAX U aKKYMYASIIIUH B AOBYIIIKAX.

I1ocAeA0BATEeABHOCTP HCCAEAOBAHHH IHPH HCHOAB30BAHHH OOBEMHO-
TeHEeTHYEeCKOIo M€TOAd BKAIOYAEeT:

1. V3yuyeHHe paclpeAeAeHHs KOHIIEHTpallMii OpraHM4ecKoro BellecTBa
(OB) u ero reHeTMYEeCKHX THUNOB B OCHOBHBIX AMTOAOrO-CTpaTUrpauyecKux
KOMIIA@KCAX OCAAOYHOTO 4eXAd M3yd4aeMoro obobeKTa. 3aBepliaeTcs IOCTPOeHH-
€M KapT pacupeApeAeHHs KOHIEHTpalui U reHerudeckoro tuna OB (C,y,) B Oc-
HOBHHIX KOMIIAEKCAaX.

2. Vi3yyeHue KaTareHeTH4eCKOH 3peArocTH OB MaTepHHCKHX HOPOA B OC-
HOBHHIX KOMIIAEKCAX OTAOKEHHH OCAAOYHOTO YEeXAA HCCAEAYEeMOro oOLeKTa.
3aBepiaeTcsa MOCTPOeHUEM KapT KaTareHeTH4ecKoM 3peaocTH OB MaTepHHCKUX
IIOPOA.

3. M3yueHne 3aKOHOMepHOCTEM IIpeBpallleHHs HepacTBopeHHoOH uyactu OB
(keporeHa) M ero CHHI€HETHYHLIX OHUTYMOMAHBIX ¥ Ta30BBIX KOMIOHEH-
TOB MATEPHHCKHX IIOPOA Ha IIOCAEAOBATEABHEIX IJTalldX KaTareHesa. 3aBep-
IAeTCA CO3AAHHEM OJOMIHPHYEeCKHMX MOAeAed IIpeBpallleHHsA KeporeHa, Gury-
MOMAHBIX M ra3oBEIX KOMIOHeHTOB OB Ha HOCAeAOBaTeABHBIX 3Talax KaTa-
reHesa. ‘

4. BripeaeHHEe H3ydaeMOro O6BbeKTa Ha OCHOBE MOCTPOEHHBLIX 3MIIHpHYe-
CKMX MOAeAed HedTeMaTepHHCKHX OTAOKEHHH, B KOTODHIX Ha OIIPEAEAECHHBIX
rpapanusax KaTareHe3a M TAyOMHAX MOTPY’KeHHSI IPOSBHUAOCH OBGYCAOBAEHHOE
reHepanueli He(TH 3HAYHTEABHOE BO3pacCTaHHe KOHIleHTpalMH OHTYMOHAA H
He(@TAHBIX YTA€BOAOPOAOB B OB, a 3aTeM 06yCAOBAEHHOE HapacTaHWeM 3MUT-
paiuu HedTH NaAeHHe KOHI[eHTpanuu 6uryMouAa U HedTdHeX YB B OB, T.e.
MMEeAO MeCTO MpOsiBA€HHE TAaBHOM (pa3nl HedTeoOpa3oBaHuUA.

5. Co3paHue Ha OCHOBe 3MIUPUYECKUX MOAeAel npespauieEua OB u npo-
BEAEHHUS TEOPETHYECKHX PacyeToB GAAAHCOBEIX MOAEAEH, KOAWYECTBEHHO ONH-
CBHIBAIOIIIMX TeHepaluio U 3MHrpanuio HedTH U YB rasza Ha NOCA€AOBATEABHBIX
JTanax karareHe3a OB MaTepHHCKHX HODOA.

6. INocTpoeHne c y4eTOM KOAMYECTBEHHBIX MOAEAel reHepaiuu HedTH U
ra3a M HeoOXOAMMEIX IapaMeTPOB He(dTera3oMaTEpHMHCKHUX IIOPOA, (TIAOTHOCTH,
MOIIHOCTB, THII, KOHIIEHTPallksA, KaTareHeTudeckas 3peaocts OB) KapT naoTHO-
CTeH reHepaliy W SMHUTpAIYH HedTH U raza.

7. BelpeAeHHe Ha HAA€OCTPYKTYPHBIX KapTaX, HOCTPOEHHHIX Ha TeOAOTHYe-
CKOe BpeMsd, IPOsABAEHHSI aKTHBHOTO He@dTe- U razooOpa3oBaHMs, 30H NPOSIBAE-
HHS TAABHEIX (Pa3 Hedre- U ra3oobpa3oBaHusi, HedTe- U ra3ocOOPHBIX IIAOLIA-
A€l M CBSI3aHHBIX C HHMH 30H aKKyMYASILUH YTA€BOAOPOAOB, T.€. BBIAGAEHHE
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ABTOHOMHBLIX T€HEepAIlMOHHO-aKKYMYASIJUOHHEIX CHUCTEM, AAS KOTOPHIX LieAeco-
06pa3Ho OlleHUBATH IPOTHO3HEIE pecypCchl HePTH U rasa.

8. MoapeAMpoBaHHMe MUTpPAlMKM U pacyeT MUIPALIMOHHEIX NMOTepb HedTH H
rasa Ha IyTAX MHUTPalMH OT MaTePUHCKUX IIOPOA AO 30H AaKKYMYAALIMH M OT-
AGABHBIX AOBYIIEK, CYLIeCTBOBABHIMX Ha BPeMs IPOSBACHHUSA aKTMBHOIO HedTe-
# (1MAM) ra3o06pa30BaHUS.

9. KOAMYECTBEHHVIO OILIEHKY IPOTHO3HHIX pecypcoB HedTH U rasa IO
Pa3sHOCTH MeXAY KOAMYECTBOM 3>MHUTPUPOBABHIMX He@TAHHIX W Ta30BBIX yTAe-
BOAOPOAOB UM WX IIOTEPSIMH Ha HyTSAX MUTPAlMM W NPU aKKYMYASIIIUH B AO-
BYIIIKaX.

B ApPEBHHX OTAOKEHHSX M B 30HaX CHUABHOM TEKTOHHYECKOM HApPYyIIEHHO-
CTH Ba’XHOM SIBAsIETCSI XOTS Obl MPUOAMIKEHHasi OlleHKa IIoTeph YB M3 3arexen
3a BpeMst HX CYI[eCTBOBAHHSA IOCAe (POPMHPOBAHHUS MECTOPOKACHUM,

INpu HaAMyMM HeOOXOAUMBIX M€OXMMHYECKHX AAHHBIX IO COCTaBy Kepore-
Ha, OGUTYMOHAR, He(TAHHIX YB M ra3oBeIX KOMIOHEHTOB 0B pns Ka>XAOH BBIAE-
AEHHOM B pa3pese OCAAOYHOTO Yexnra HedTerasoMaTepPHHCKOM CBUTHI M3y4aeMoO-
ro o6LEKTa CO3AAETCSI CBOSI KOAMYECTBEHHAsI MOAEADL IeHepallMu HedTH M rasa.
OTH MOAEAM 3aTeM MCIOAB3VIOTCS AASL PAacyeTOB M IMOCTPOEHMS KapT IAOTHO-
CTel reHepaliy U 3MHUIPalUM HedTH U rasa.

IMpu HEAOCTATKE TeOXUMHUYECKHUX AAHHBIX M HEBO3MOXKHOCTH CO3AAHHS KO-
AMYECTBEHHOH MOAEAM TeHepalluu HedTH M ra3a AAA MATEPUHCKHX IIOPOA U3Y-
yaeMoro o6beKTa MOXKHO MCIIOAL30BaTL OOOOINEHHBIE MOAEAH, pasdpaboTaHHEIE
AMST TUIIMYHEIX Pa3HOCTEM campoleAeBoro u rymycosoro OB.

IMpu Harwuuu B HedTEeMATEePHUHCKUX OTAOXKEHHAX H3Yy4aeMOro OOBLeKTa
cMemaHnHEX opM OB reHepanuoHHble Ko3(pUIMEHTB A HeTH M rasa Mo-
IyT GRITH PACCYUTAHBI C MCIOAB30BAHUEM 3THUX TabAML IPOIOPLXOHAABHO COOT-
HOIIIEHHUSIM I'YMYCOBHIX M CallpOIIEA€BHIX KOMIOHeHTOB B OB mopoa u3ydaeMbix
OTAOKEHUH.

I1py IPOBEACHUH OLIEHKH IOTEHIJMAABHBIX PECYPCOB YTAEBOAOPOAOB PEKO-
MeHAYETC1 MCIOAB30BaTh OT ABYX AO HIECTH METOAOB M CIIOCOGOB OLIEHKHU. BHI-
60p KOHKPETHEIX METOAOB OIIEHKH OIIPEAEASeTCsl CTEIeHBIO M3YyYeHHOCTH Me-
CTOPOXAEHMS U 06'beMa UCXOAHOM MH(OPMAIIUH.

OueHka cmpyKmypsl NPOTHO3HbIX pecypcoB. OAHOU U3 38AaY KOAMYECTBEH-
HOM OIIeHKH TMEPCIIEKTUB HedTEra3sOHOCHOCTH SBASETCS ONpPEAGACHWEe BHYTDEH-
Hell CTPYKTYpH PecypcoB — (pa30BOe COCTOSIHME YTA€BOAOPOAOB, pacripeaeae-
HHEe PeCypCoOB IO TAYOHMHaM U IO MECTOPOXAEHHSIM Pa3HOW KDPYMHOCTH, COAEP-
KaHue KOMIIOHEHTOB U AD.

TpornozupoBatue pasMepoB OMKPbLIBAEMBIX MecmopoXxgenull He¢pmu u ra-
3a. 3apaya IMPOTHO3UPOBAHUSL Pa3MEPOB OTKPBIBAEMHEIX MECTOPOXAEHHM — OAHA
Y3 BaJKHEHIINX IIPH KOAMYECTBEHHOM IPOrHO3e HedTeTra30HOCHOCTU U I'€OAOTO-
SKOHOMMYECKOHM OIleHKe pecypcoB. OJXHAAeMEIe pa3Mephl MECTOPOXAECHMS He-
0B6XOAMMO 3HaTh AASL BHIGOpAa METOAMKH IIOMCKOBEIX W Pa3dBeAOYHBIX paboT. C
pa3MepaMy MECTODOXKAEHUSI CBA3aHBI 3aTpaThl Ha ero ocpoenue. C yMeHBbIe-
HHMEM Pa3MepPOB MECTOPOKAEHUs YBEAMUYMBAIOTCS 3aTpaThkl Ha reo@U3UYeCKHe
KMCCAEAOBAHMSL U TAyOOKOe MOMUCKOBoe OypeHue. [TosToMy mpu NPOTHO3UPOBA-
HUM HedTera3soHOCHOCTH OYeHb B&KHO 3HATh CKOABKO M KaKUX IO pa3sMepy Me-
CTOPOXAEHUHM He(dTH U ra3a MOXHO OTKDHITbL B U3y4a€MOM DErHoHe.

MeTopuKa MPOTHO3UPOBAHUS Pa3MEpPOB HEOTKPHITEIX MECTOPOXKAGHHH 6a-
3UpYeTCcA Ha CACAYVIOLIHX IMOAOKEHHSX.

1. PacmpeaenreHre MeCTOPOXAEHHH HedTH M Trasa II0 BEAMYHHE 3aracoB
KpaliHe HepaBHOMEPHO. MeAKHe MeCTOPOKACHHSI BCTPEUAlOTCsA B IPUPOAE 3HA-
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Puc. 16.3. 3aBHCHMOCTP pasMepoB OT- 60

KPBITOr0 MECTOPOXAEHHUS OT IIOCA€A0Ba-
TEABHOCTH €ro OTKPBITHS # 50
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MocnenoBareibHOCTL OTKPBLITHS

YHUTEeABHO Yallle KPYIIHBIX, HO OCHOBHBIE 3aIachl YTA€BOAOPOAOB COCPEAOTOYEHDI
B KPYIIHBIX MECTOPDOJKAEHHUAX.

2. TlocrepOBaATEABHOCTh OTKPBITUS MECTOPOKACHHMNM HeTH U rasa TaKoBa,
YTO KPYIIHBEIE MECTOPOXKACHUA OTKPBIBAIOTCS OOBIYHO Ha paHHeM CTapAuHd padoT
B PeruoHe IIPU CPABHUTEABHO HEOOABIIOHN CTElleHU ero u3y4yeHHOCTH. C pocTOM
HU3y4EeHHOCTH peruoHa CpeAHHe pa3Mephl OTKPHIBAEMBIX MEeCTOPOKACHUM
YMEHBIIAIOTCSI CO BpeMeHeM (C yBeAHueHHeM oObeMa IIOHMCKOBO-pa3BEAOYHBIX
pabor). 3TO CBSA3@HO C OCOGEHHOCTSIMH IIPOBEAEHUSI IeOAOrOpa3BeAOYHHIX pa-
60T. Ilpu mouckax paHblIe BRISBASIOTCS U BBOAATCS B IIOMCKOBOe OypeHue 60-
Aee KpYyIIHble AOBVIIKHM, C KOTOPBIMH Yalle CBsI3aHBI KpYIIHBIEe 3arexu. [locae
TOro, KaK BCe KPYyIHble CTPYKTYpPH! OBIBAIOT OHOMCKOBAHBL, 0OBHEKTOM T'€OAOro-
pa3BeAOYHBIX pPaboT CTaHOBATCSA OoAee MeAKMe AOBYIUKM. [losTomy cpean OT-
KpbIBAEMBIX MECTOPOKAEHUM HAYMHAIOT IPeoOAaAaTh GOAee MEAKHE.

HauGoaee mpoCTBIM U HarAsiAHEIM CIIOCOOOM IMPOTrHO3UPOBAHMUA MOCAEAOBA-
TEABHOCTH OTKPBITHA MECTOPOKASHUM PAa3AUYHOTO pasMepa SABASIETCS IOCTpoe-
HMe rpagUKa 3aBHCUMOCTH Pa3MEpPOB OTKPBITOTO MECTOPOKAEHHS OT IIOCAEAO-
BaTEABHOCTH WX OTKDPBITUsL. THUNWYHAs 3aBUCUMOCTH MMeeT CAEAYIOLIUM BHA —
IIOCAe KPYTOro MOABEMa MAET Pe3KUM CHajA, a 3aTeM 3aBUCHMOCTH BEHIITOAA’KHMBa-
ercs (puc. 16.3). OKcTpanoAupysl NpaByr BETBbL rpaduKa MOKHO IIDOTHO3HPO-
BaTh BEAUYHHY OTKPBITHM B U3y4YaeMOM DPEruoHe.



haBa 17

MOMNCKOBO-OUEHO4YHbIA 3TAMN
TEOAOIOPA3BEAOYHBIX PABOT

TTOMCKOBO-OII€HOYHBIM 3TAll — KAIOYEBOM B OOIIEeM IJUKAE TeOAOropas3Be-
AOUYHEIX paboT Ha HedTh U ras. LleAbio IONUCKOBEIX paboT AABASIETCS1 BhIABACHHE
U IIOATOTOBKA K IIOMCKOBOMY OYPEHMIO NTEPCIEKTUBHEIX OOBEKTOB M OTKPEITHE U
OIleHKa IPOMBIIACHHOM 3HAYMMOCTH HOBBIX MECTOPOXXAEHHH M 3arexei. Co-
OTBETCTBEHHO IOMCKOBHIM 3Tall ACAUTCA Ha TPU CTAAUH:

e BEISIBA€HUE OOBEKTOB K IIOMCKOBOMY OYPEHHUIO;

® IOATOTOBKA OOBLEKTOB K IIOMCKOBOMY GYPEHHIO;

® IIOMCK M OIIEHKA 3aAeXXeH U MeCTOPOKAEHUMH.

17.1. CTAAUN BbLIABAEHUA U TNMOATOTOBKU OBbEKTOB
K NMONCKOBOMY BYPEHUIO

Ha cTapusix BRISIBACHUS U IOATOTOBKU OOBEKTOB K IIOMCKOBOMY OGYypeHHIO
co3paercsi (pOHA INMEpPCHEKTHUBHEIX AOKAABLHBIX OOBEKTOB, OLIEHHBAIOTCA HX pe-
CYPCHI 1 ONIPEAEASIETCSI OYEPEAHOCTh MX BBOAA B rAyOOKOoe OypeHHe. Pasau4aioT
paGoTHL IO BHISBA€HHMIO AOBYIIIEK M IOATOTOBKE BEISBACHHEIX OOBEKTOB K IIOMC-
KOBOMYy OypeHHIO. BEIsIBA€HMe NepCrneKTHUBHEIX Ha He(ThH M ra3 AOBYIIEK IIPO-
BOAMTCSI, BO-TIEPBLIX, B IIPOLIECCE PETHOHAALHBIX I'€0AOTO-Te0(PH3NIeCKUX padboT
M [PH NPOBEACHHUH CIELMAABHBIX PAaGOT IO BHIIBACHHIO M IIOATOTOBKE OOBEK-
ToB. BO-BTOpEIX, B pe3yAbTaTe DEBU3UM M MEepPEHHTEPIIPETAallMHd MPOBEAECHHEIX
paHee reoAoro-reo(pU3NIeCKUX MCCAEAOBAHMH 1O HOBBIM 0OoA€e COBEpUICHHBIM
MeToAuKaM., [IpHHIIMIHaALHAs CcXeMa NMPOBeAeHUs paboT 0 BBHISIBACHHIO AOBY-
IeK IpUBEAEHA Ha puc. 17.1.

TToucku AOByIIEK B HedTera3onepCleKTHBHHIX PaloOHAX IepBOHAYAABHO
OPUEHTHPYIOT Ha HauGOAee AOCTYNHEIE M KPYNHBE CTPYKTYypHL Ilo Mepe uc-
yepraHusa POHAA KPYIHBIX KOHTPACTHHIX CTPYKTYpP PaboThl IepeOPUEeHTHPYIOT-
Csl Ha MaAOAMIIAMTYAHBIE CTPYKTYPBI M PA3AMYHOTO POA@ HEAHTUKAWHAABHEIE
AOBYHIIKH (pH(HI, 30HBI AUTOAOTMYECKOTO 3aMellleHUsI U BBIKAMHHUBAHHA, ITOrpe-
GeHHEBIE SPO3NOHHBIE BRICTYIEI U Ap.). OAHOBPEMEHHO MOTYT HAYMHATLCA paGo-
THI 10 TOMCKY AOBYIIEK B ADYTHX CTPYKTYPHBEIX 3Ta)kaX. TUIOBOM KOMIIAEKC
paboOT IO BEISIBAEHHUIO AOBYIIEK BKAIOUYJeT:

o AemndpUpPOBaHKUe MaTepUarOB a’po-, POTO- U KOCMHUYECKUX CHEMOK, AO-
KaABHOI'O M A€TAaABHOI'O YPOBHEH reHepaAu3alliy,

® CTPYKTYPHO-TEOAOTHMYECKYIO U CTPYKTYPHO-reOMOPQOAOIrHYECKYH) CheM-
k1 Macmrabos 1:100 000 i 1:50 000;
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BriGop yuactka pabor |
'

| ObocHoBaHHe HeJH |

]
| ObocnoBanne 3a1a4 ]
'
OdocHoBanue
e? Hpockrapemamse kouizcaca JONOIHHTEILHOIO
Kak? B ofzcaa pabor KOMILIEKCa M 00bema
Cronbko? et s reoJioro-reoH3nIecKnx
i HeCIeI0BaHMi
| Peann3auus MeponpusTHii |..—_.—
!
Ouenka cTenenH pemieHus 3aaa4
3apaun pement: 3anaum He pemieHbl
NOJHOCTRI0
OTCYTCTBYIOT BhIsIBJICHBI (HenngopMATHBHBIH KOMILIEKC,
He0CTATO4HBIH 00beM pabor)
l ! H NPHHATHE PelieHus
P pe
OxoHuanHe Ouenka pecypcos 0 NpoaoKEeHHH pabor
paﬁﬂ‘l' D’ H Dz
MonroToBka cTpykTYp Mpexpamenne Konceprauun IIpononxenne
K NOHCKOBOMY OypeHHio pabor pabor pabor

Puc. 17.1. ITocaep0BaTeABHOCTH pellleHHs 3apay (onepalHoOHHAs MOAEAB) M0 BhISBAEHHIO 00BEKTOB

® rpaBHpPa3BEeAKY, MAarHUTOPA3BEAKY U HAEKTPOPA3BEAKY B PasAHYHBIX MO-
AMdukanusax mMacmrrador 1:100 000 u 1:50 000;

® CelCMOPa3BeAKY;

® CrelMaAu3HpoBaHHbIe pabOThl U MCCACAOBAHMS II0 IIPOTHO3Y I'eOAOTHYe-
CKOro paspesa W IpPSAMBIM ITOMCKAM AASl BBISIBA@HHS OOBEKTOB aHOMaAHW THIIA
3anexb (AT3).

PesyabTaroM paboT SIBASIIOTCS BBISBAEHHBEIE U IIOATOTOBAEHHBIE K ITOMCKO-
BOMY OYPEHMIO CTPYKTYpPhl. ITOArOTOBKA AOBYIIKH K IIOMCKOBOMY OYpPEHHIO 3a-
KAIOYAeTCsl B KAPTHPOBAHUM €e I10 MOBEPXHOCTH IepCIeKTHBHOro HedTeraso-
HOCHOTO KOMIIAEKCAa MAM TOPH30HTa Hauboaee OAM3KOro Kk Hemy. [locaepoBa-
TEABHOCTB PelleHMsI 3aAay IIPHU TMOAIOTOBKE OOBEKTOB (CTPYKTYP) K IIOMCKOBOMY
OypeHMIO IpUBeAeHa Ha puc. 17.2.

THUIOBOM KOMIIAEKC IO IIOATOTOBKE CTPYKTYP K IIOMCKOBOMY OYpPEHHIO
BKAIOYaeT:

® TAaBHBIM 00pa3soM AeTaAbHYIO celcMopa3sBeApKy Macirrabos 1:50000 wu
1:25 000 1 B cAy4ae HeOOXOAMMOCTH AETAABHYIO SAEKTPOPA3BEAKY, BEICOKOTOY-
HYIO rpaBupasBeApKy macitadbos 1:50 000 u 1:25 000;
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Bribop BLIsSBIEHHOMN

'
[ OfocroBanune neimn |
1
[ O6ocuosamme 3amau |
)
e? IlpoexTHpOBaHHE KOMILIEKCA O6ocHoBanmne
Kw’ u ofbema pabot no JONOJHHTEIBHOI0 KOMILIeKca
Cmm‘; NoAroToBKe 00beKTa H o0bema
" (cTpyxTypHBI) reoJ10ro-reopH3INUYECKuX
K NOHCKOBOMY OypeHuio HCCJIeT0BAHMI
'
| Peannzanus MeponpHsTHi I i
t
| Onemu CTENECHH pelleHns 3a1a4 |
L N
3anaun pemienbl NOJIHOCTHIO 3ajaun He penIeHbI
! i
JloBynika noJAroToBjieHa K BrisicHenHe npHYHH
NoHCKOBOMY Gypenuio (neundopmaTHBHLIH KommIeke paor,
He/I0CTATO4HbIH 06beM Hec/1e10BaHHiT)
l H NPHHATHE pelleHns
[ Onenxka pecypcos D, ] / \
‘ Ipexpamenne Koncepsauus Mpono.kenne
I TMomcK MecTopoAIeH il I pabor pabor paGor

Puc. 17.2. TTocAeAOBaTEABHOCTh PelleHns 3aAa4 Mo MOATOTOBKE 00BEKTOB K MOMCKOBOMY OypeHHI0

® CrelMaAHM3MpPOBaHHBIe PAaboThl U MCCACAOBAHUSA IO ITPOTHO3Y reoAorHye-
CKOTrO paspes3a M NPSAMBIM IIOMCKaM AAS OATOTOBKH AT3;

® CTPYKTypHOe OypeHmue;

® B HCKAIOUMTEABHBIX CAydYasix OypeHHe TAyOOKMX IapaMeTpU4YecKHX
CKBa’kXHMH,

CucremMa celCMHMYECKHUX IPOgUAEH AOAKHA COCTABAATH CHCTEMY 3aMKHY-
TBIX IMOAMTOHOB. [ToCcAepHSsIsI 3aMKHyTass M30TUIICA AOAJKHA IIPOBOAUTBECS BHYTPH
noAauroHa npoduaser (puc. 17.3). I'ycrota ceTm AoAKHA obOecrneydBaTh ONTH-
MAaABHYIO MHTEPIpPeTalnuio TAYOHMH IIeA€BBIX OTPa’KaloIUX TOPHM30HTOB MEXAY
NpoMUAAMH U BO3MOJKHOCTHL KOPpPEAsIIMH B CAy4Yae IepepbiBa Ha OTAEABHBIX
NpoMUAAX AW MX yYaCTKax.

HedrerazonepcnektuBHas cTpykTrypa HAM oObekT AT3 (aHomarus TUna
3aAeXb) MOTYT HAXOAUTHCS B OAHOM M3 CAEAYIOIIMX IATH CTaAWM:
— BBISIBA€HHAs,
— IIOATOTOBAGHHAasA K TAYOOKOMY OYpeHHIO,
— HaxoAfIlascs B IOMCKOBO-Pa3BeAOYHOM OypeHuH,
— BBIBEAEHHAs M3 MIOMCKOBO-Pa3BEAOYHOr0 OypeHus,
— BBIBEAEHHas M3 POHAA NOATOTOBAEHHBIX K OypeHHIO.

CTpyKTYpa — 3TO TEOAOTMYECKHH OOBEeKT (IAeMeHTapHas AOBYIIKa HAM
rpymnna COAMMKeHHBIX SAeMEeHTapHbIX AOBYIIIEK), OrpaHWYeHHBIN 10 BLICOTE IIpe-
AEAAMH CTPYKTYPHOI'O 3Ta)ka, a 10 TAOLIGAM 3aMKHYTOM M30TMIICOM HAM 3aM-
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Puc. 17.3. TunuuHble NMPHMEPH CeTel IpodHAel H CTPYKTYDHBIX KapT MAOIaA€Hd, TOATOTOBAEH-
HBIX K TAYOOKOMY OypeHHio B ocapounoM uexae (F V7N Typauckoi nantel (H.A. Kyuun, 1981).
Maomaan: I ~ Beitneyckasa (Jo); II - Paxumorckas (Kinc)); [II - Baitrymiauuckas (); IV — Arysarun-
ckas (K,); V - Kupmuuamuckas (K;); VI — bymkyaykckas (J;); VII - Manaiickas (Ja); I — celicMuue-
CKHe IpOgUAY; 2 — U3OTHIICH OTPAKAIOLUIUX TOPH30HTOB, M; 3 — Pa3AOMEI

KHYTBIM KOHTypPOM, OOpAa30BaHHBIM U30TUIICOM M COPOCOM, M3OTHIICOM W IDaHH-
el BLIKAMHHBAHUS (3aMellleHus) IPOHUIIAEMBIX MOPOA, BHYTPH KOTOPOrO MO-
JKeT chOopMUPOBATHCS 3aA€Kb YTAEBOAOPOAOB.
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AHoMaAnH THIIa 3arexH (AT3) — 3To aHOMaAHK B re0(pH3UYEeCKUX U reo-
XUMHUYECKHUX TOASIX, CO3AaBaeMbIe 3aAe’KbIO0 YTAEBOAOPOAOB (HedTH, rasa, raso-
KOHAEHCAaTa), ee OpPeOAOM W BAMSIHMEM H3MeHEeHHHIX IOA AEHCTBHEM 3aAeXHU
BMelnatomux mopoa. AT3 MoryT OHITH 3aperMCTPUPOBAHBI Ha AHEBHOM IOBEDX-
HOCTH, B CKB&)XHHAX U B BO3AyXe.

O6sexrsr AT3 — 3TO TIIpepllonaraeMasi 3areXb M (MAM) ee OpeoA, Ipo-
CTPAaHCTBEHHOE IIOAO’KE€HHEe KOTOPOrO YCTAaHABAMBAETCA B De3yAbTaTe HHTEp-
MpeTaluy reOAOTHYECKUX, TeOPU3NIeCKUX U FTeOXMMHYECKHX MAaTEPHAAOB.

[Npu aHaAM3e HAAUYUSL AOBYLIKH HEOOXOAUMO:

e OL[eHUTH CTelleHb U3YYEHHOCTH MAOIIAAM, KaYeCTBO MOAYYEHHEIX AAHHBIX
U BO3MOXHOCTh AOCTOBEPHOTO BHIAGACHMSI AOBYIIKHM Ha UX OCHOBe. ONPeAeAUTh
CTPYKTYpHEIE M AMTOAOTO-CTpaTUrpaHyeCKyre TPAHHUIBl AOBYIIKU M TOYHOCTh
UX BBIAGAEHUS 110 UMEIOIIUMCS AQHHBIM.

e OIIeHUTEL CTelleHb AOCTOBEPHOCTU CTPYKTYPHOH HHTEPIIPETAlMH B TAY-
OMHAX C y4eTOM HEOIPEAEAeHHOCTH IAyOMHHEBIX NPeoOpa3OBaHUM.

¢ YUWTLIBaTh COOTHOIIEeHUe BpeMeHU (POPMHPOBAHUSA AOBYIIKH H BpEeMEHH
MUTPAINY YTAEBOAOPOAOB (MAM NepedOPMUPOBAHMS 3aAEKH).

e ITonmITaThCsT HAWTH BHAMMBIE HNPU3HAKKW YTAEBOAODOAOB B AOBYILIKe (Ha-
mpuMep, CelicMHYecKue NPU3HAKU YB) U OIeHHUTh, HACKOABKO HMX IOAOKEHHEe
COOTBETCTBYET IIPEAAATAEMOM MOAEAU AOBYIIKH.

e VYuTEHIBaTH CTeNeHb OGOCHOBAHHOCTH MHTepIpeTaruy (aKTUYeCKUMU
AAHHBIMH B IIPOTHBOBEC TEOPETHYECKUM IIOCTPOEHUSIM.,

[Moa BHISBAGHHOi He(TErasonepcreKTHBHON CTPYKTYPOH HAM OOBEKTOM
AT3 moHMMaeTcsi TeOAOTHUYECKHH OOBEKT B HedTerazonepCleKTUBHEIX OTAOXKeE-
HHUAX, HAAMYKME U KOHTYDPHI KOTOPOTO IIOATBEPIKAAIOTCSI KAK MUHHUMYM OAHUM K3
CAEAYIONTUX BUAOB MAM KOMIIAEKCOB PaborT:

1. CelicMOpa3BeAKOM 10 IIepeceKaroUMcs IPOMUASIM.

2. BypeHueM CTPYKTYPHBIX CKBaKHH IO MEPeCeKarIIUMCS MPOQUAIM MAU
COYETAHUSM OTAEABHBLIX CKBa)KHUH C CEMCMUYECKHUMH IIPOQPUAIMH.

3. Teorornyeckoi MAM T€OMOPQOAOTHUECKON CHLEMKOM, AGHHBIE KOTOPOU
TIOATBEP)XAEHBI CEeHCMHUUYECKUMU IIPOMUASIMHU 110 NEePCIEKTUBHEIM OTAOXEHUSIM.

4. TIroLIaAHOM TPaBHUMETPHYECKOM, MAarHUTHOW CBEMKAMH HAHU 3AEKTDO-
pPa3sBEAKOM, BBISIBUBIIMMH aHOMAAHMH, CBA3b KOTODBIX B PalOHEe C AOKAALHEIMHU
CTPYKTypaMH uAM HedTera3oHOCHBIMU 33aA€KAMM IIOATBEP)KAEHA CelcMopas-
BEAKOH mAM OypeHHeM.

5. ApyruMH KOMIIA€KCAMM TeOAOTHMYEeCKUX, reOdU3NYECKUX U TeOXuMude-
CKuX paboT, €CAM OHU IO3BOASIIOT OKOHTYPHUTB CTPYKTYPY HUAH 06BeKT AT3 mo
HedTera3onepcrneKTUBHEIM OTAOKEHUSIM.

HedrerazonepcrnekTuBHasi CTPYKTypa MAM 00BeKT AT3 BKAIO4aeTcss B ro-
AOBOH cTaTucTHYeCKHH «OTueT 0 POHAE CTPYKTYD AAA IIOMCKOB HedTH U rasa»
no dopme 03-I'P opranu3zanmeli, IpOBOAUBIIEH ee U3y4eHHE, IOCAE 3AIIOAHEHUS
nHGOpPMAIMOHHOM KapThl. CTPYKTYpPH K 00beKTH AT3 yumTHIBAalOTCS pas-
AEABHO.

[Top HedTera3onepCneKTUBHBIMM CTPYKTYPaMH HAH 00BbeKTOM AT3, moA-
TOTOBAEHHBIMHA K TAYOOKOMY OYPeHHIO, TIOHHMAIOTCSI TeOAOTHYECKHe OGBEKTHI,
A KOTOPBIX COCTAaBA€HBI KapTHl M30THIIC II0 MapKUPYIOUIUM (OIOPHBEIM) TOPH-
30HTaM, a A1 06beKTa AT3, KpoMe TOTO, KapThl OTAEABHEIX MAM KOMIIA@KCHBIX
[IapaMeTpOB, ITO3BOASIONINE IIPOTHO3MPOBATE MPOCTPAHCTBEHHOE IOAOXKEHHE
3aneXU U (MAM) €€ apeana. YKa3aHHHIE MaTepPHUaABl AOAKHBEI 00eCreyuTh BO3-
MOJXHOCTh BEIOOpa TOYEK 3aA0’KeHUsI ITOMCKOBBIX CKBAKUH M OIIPEAGAHUTH HX
TAyOHHEL
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HeoGxopnuMasi A€TaABHOCTh U TOYHOCTH IIPOBEAEHUSI TeOo(pU3HYeCKUX, reo-
XAMHYECKUX M FEOAOTHYECKUX paboT AAsI IOATOTOBKUM CTPYKTYPEI AWM OOBLEKTa
AT3 u ray6orkoMy GypeHHIO DerraMeHTUPYeTCsI TEXHOAOTHYECKUMHU WHCTPYK-
IIUSIMH ¥ YKa3aHHUAMHU [0 METOAAM U IIPOeKTaMu palbor.

CTpPyKTypHEIE KapTHl, KapTH M30AMHHN OTACABHBLIX MAM KOMIIAEKCHBIX TI1a-
paMeTpPoOB U ApP. Ha CTPYKTYPYy HMAK O0OBEKT AT3, MOATOTOBAEHHBIE K TAYOOKOMY
OypEeHMIO, CAEAYET NPEACTaBASTE B 3aBUCHMOCTH OT pasMepa OGBeKTa M CAOXK-
HOCTH €Tr0 CTPOeHWs B macmrabax 1:25 000 mam 1:50 000. KapTbl H30AMHUH OT-
ACGABHLIX HWAU KOMIIAGKCHBIX IlapaMeTpoB AT3 AOAKHBI IIPEACTABASITHCA B
TOM ke Maciiurabe, 4TO ¥ CTPYKTypHBEIE KapTH. Ha KapTe AOAKHEI OBITH HaHe-
CeHLI BCE CKBa)XWMHEI, UCIIOAb30BaHHEIE IIDH NOCTPOeHUsX. OTMeTKH TAyOMH
(BpeMeH) Ha CeMCMOIPOMUASIX AOAKHEI OBITh IIOKA3aHLI HA KapTe He peke yeM
yepe3 1 cm.

TTOATOTOBKAa CTPYKTYpP IIO YCAOBHBIM CEHCMUYECKHUM TOPH3OHTAM MOXKET
TIPOBOAUTLCS B MCKAIOUUTEABHBIX CAyYasX.

MaTepuannl IO CTPYKType U 00BbeKTy AT3, lepepaBaeMule AAsi IIPOEKTHPO-
BaHMsI CKBA)XUH TI'AYOOKOro OypeHMsl, AOAKHBI COCTABASITBCS IO PE3yAbTaTaM
OKOHYATEeABHOH 00paboTKH reodU3NIeCKUX, eOXUMHUUYECKUX M FeOAOTHMYECKHUX
HaOAIOAEHUM.

IMAromaAb MOATOTOBAEHHBIX K TAYOOKOMYy OGypeHHI0 OOBEKTOB SBAACTCS
OAHMM K3 OCHOBHEIX IOKa3aTeAeH HX XapaKTEePUCTHUKH U IOACUMTHIBAETCS CAe-
AyIOIIMM 0o6pasoM:

IMAOIIAAL AHTHKAMHAABLHOM CTPYKTYPHI ONIPEAEASIETCS IO HM3OTHIICE C OT-
MEeTKOH

H = Hy + 1/2C,

rae H — oTMeTKa M3O0THIICE], MCIOABL3YEeMOM AAsT MOACYeTa NMAaoaau; Hy — or-
MeTKa MpPeAeAbHO TAYOOKOM 3aMKHYTOM M30ruICh; C — CeyeHHe H3OTHUIIC, IPH-
HsITOE Ha CTPYKTYPHOM KapTe M COOTBETCTBYIOILIee TOUHOCTH paborT.

TromIaAL CTPYKTYP U3MepsieTCsI KBAAPATHEIX KMAOMETPAX.

AASL CAy4a€eB, KOTAa CTPYKTypa OrpaHMYMBAEeTCsA KOHTYPOM, OOPa3OBaHHBIM
M30THUIICOM U COPOCOM MAHM HM3OTHIICOM U I'PAHUIIEN BEIKAMHUBAHUA (3aMelleHHs)
MIPOHMUIIAEMBIX TOPOA, TAOMIAAL CTPYKTYPHl IOACYMUTHIBAETCS IO KOHTYPY, Orpa-
HUYEHHOMY H3OTHUIICOM ¢ oTMeTKoM H = Hy + 1/2C u c6pocom MAM I'pPaHULIEN
BLIKAMHUBAHUSA (3aMellleHUs).

AAsL CAyYaeB, KOTAQ CTPYKTypa IO BCeMY IepUMETPY OTpaHM4YeHa BBIKAU-
HMBaHKWEM (3aMellleHneM) NPOHULIAEMBIX IIOPOA, MAOIIAAL OOBEKTA MOACYUTHIBA-
eTcsl 0 KOHTYPY BHIKAMHUBAHUSA (3aMEIICHUST).

TTAOIIaAL TIOATOTOBAEHHOTO K FAyOOKoMy GypeHmio o6wekTa AT3 moacuu-
TRIBAETCSI [0 KOHTYPY NPEATIOAAGTaeMOM 3aAeXKHU.

AMIANTYAQ TMOATOTOBAEHHOM CTPYKTYPbI OINPEAEASIETCS HO IIPEBHIIIEHUIO
aBGCOAIOTHOM OTMETKH 3KCTPEMAABHON TOYKU ee CBOAA Hap abCOAIOTHOHM OTMeT-
KOM 3aMKHYTOM H30THIICH, HUCIOAB3YeMOM AASl HMOACYETa IAOLIAAM. AMIAMTYAA
M3MePSETCS B MeTpax.

ITAOTHOCTD HAaGAIOA€HHH Ha IIOATOTOBACHHEIX CTPYKTYPaX ONPEAECAAETCS:

a) AL CTPYKTYP, MOATOTOBAEHHEIX CEHMCMOPA3BEAKOHM, — IIO OTHOIIEHMIO
MPOTSI>KEHHOCTH IIpodHAel (B KM) B KOHTY}Z)e IIOATOTOBAEHHOM CTPYKTYPHI K ee
TAOILIAAM (B KM2) — U U3MepsieTcs B KM/KM';

6) AAL CTPYKTYP, IIOATOTOBA€HHBIX CTPYKTYPHEIM OypeHHEM, — IO OTHO-
IIIEHHUIO KOAMYECTBa CKBa’XUH, BCKPHIBIINX MaPKprIomnﬁ TOPHU30HT, K IIAOIIA-
AU CTPYKTYPH (B KM?) U U3MepseTCs B CKB/KM",
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AAfl CTPYKTYP, IOATOTOBAEHHBIX CEHCMOPa3BEAKOM, UCIIOAB3YETCsI IMOHSTHE
HH(OpMATHBHas HMAOTHOCTh HabGaroAeHMH. [Ipu ee ompepeAeHUH YYUTBHIBAETCH
IIPOTSKEHHOCThL AMINL TeX Y4YacTKOB CeHUCMHYEeCKHX NpodHuAed B IMpepeAax
CTPYKTYPEIL, Ha KOTOPBIX YAOBAETBOPUTEALHO 3apPETUCTPUPOBAHEI OTPaAKEHUsT OT
HU3y4aeMoro (I[eAeBOT0) TOPU30HTA.

I'ryOnHa ocBemeHHsI pa3pe3a XapaKTepU3YeTCsi 3aMHEIKAIOLed M30THIICOMN
HHMJKHEro (LeAeBOrc) TOPHU30HTa, IO KOTOPOMY IOCTPOE€HA CTPYKTypHash KapTa.
Bce BHIIIeyKa3aHHBIE CBEACHUST ONPEAEASIIOTCSI B Pe3yALTATe aHaAn3a MaclopTa
Ha CTPYKTYPY U rpadH4ecKUX MPUAOKEHUH K HeMY.

BeAanyrHa cAy4YaMHOM OINMOKM IOCTPOEHHUsI KapTHI NIPU MTOATOTOBKE CTPYK-
TypPBl CEMCMOPAa3BEAKOM YCTaHAaBAMBAETCA TIeoU3NMUYECKOM OpraHM3anuer u
YKAa3bIBAETCsI B COOTBETCTBYIOLIEM OTYETE.

KayecTBO TOArOTOBKH CTPYKTYPBI II0 AQHHBIM CeHCMOpa3BeAku 0OycAoB-
AEHO ABYMs1 (DAKTOPAMH: BEAWYHMHOM BEPOSITHOCTH P (HaAEKHOCTBHIO) CYIIeCTBO-
BaHWSI CTPYKTYPBI, IMOATOTOBA€HHOM CEMCMOPA3BEAKOM («CEMCMHMYECKOM CTPYK-
TypPbI»), ¥ KOH(MOPMHOCTBIO TOPHU30HTOB, IO KOTOPHEIM IIOCTPOEHBI COOTBET-
CTByIOIIME CTPYKTyPHBIE KApTHI, IePCIeKTUBHBIM Ha HedTh U ra3 ropu3oHTaM.

3HaueHus P, OoTpa’kaloliyie BEPOSTHOCTHLIN XapaKTep AAHHHIX celicMopas-
BEAKH, olpepeasioTcsa Aubo Ha OBM no nporpammam OAJIK (omeHKa aocto-
BEPHOCTU IOCTPOEHUs KapT), pa3paboTaHHBIM LleHTpaArbHOU reoduU3MYECKOMH
sKCIeprnperi MunHedTenpoMa, AUGO aHAAMTHYECKHMM CIOCOOOM, pa3paboTaH-
HelM BHUUreodbusukoii.

CTpyKTypa CYMTAEeTCSI KOHAMIIMOHHO ITOATOTOBACHHOM TOABKO B TOM CAY-
yae, eCAn

P> KHOATBI

rAe Kuops — KO3MDPUIIMEHT IIOATBEPIKAAEMOCTU CTPYKTYP T'AyOOKMM OypeHHeM
B HUCCAEAYEMOM paroHe.

KHOATB = NHOATB‘ CTp/NOl'IOPICKA CTpr

rAe Nuopms. cp — KOAMYECTBO TOATBEPKAEHHEIX TAYGOKMM OypeHueM CTPYKTYD;
Nononcx, erpp — KOAMYECTBO OIIOMCKOBAHHBIX TAYOOKUM OypeHHeM CTPYKTYP.

Ecam paccmaTpuBaeMasi CTPYKTypa XapakKTepusyeTcsi P < Kpoam, HO OHa
DPACIIOAOKE€HA Ha IePCIeKTHBHBIX 3€MASIX, TO HeOOXOAMMO PEKOMEHAOBAaTh ee
nepeBoA M3 POHAA NTOATOTOBAEHHEIX B (DOHA BHIIBAEHHLIX (Taba. 17.1).

ITo 3rHageHnsaM P BrIAeATIOTCH YeThIpe KaTeropHH MOArOTOBKH:

I kateropusa: P — 0,91 —1,0, cTpyKTypa BecbMa Hape KHast;

II kareropusi: P — 0,71 —0,90, cTpyKTypa HaAeXHasA;

III kateropusi: P — 0,55—0,70, cTpyKTypa BeposTHasA;

1V kareropust: P < 0,55, CTpyKTypa MaAOBEpPOSITHas.

Ilo cooTHOWIEHUIO TOPU30OHTOB, IO KOTOPHIM TIOAIOTOBA€HA CTPYKTYpPa, C
HedTerasonepcneKTUBHBIMY TOPU30HTAaMHU BHIAGASIIOTCA TPH IPYIIILI CTPYKTYP:

Tabauma 17.1

Kareropus I'pynna (CTPYKTypa IOATOTOBACHA)
A b B
I OTANYHO Xopoulo HeyaAOBAETBOPHUTEABHO
1I Xopo1o YAOBAETBOPHTEABHO HeyaOBAETBOPHUTEABHO
111 YAOBAETBOPUTEALHO YAOBACTBODUTEABLHO HeyaoBAeTBOpUTEABHO
v HeyaoBaeTBOpUTEABHO Heya0OBAETBOPHUTEABHO HeyaoBAETBOPUTEABHO

244



rpynna A — CTPYKTypa IOATOTOBA€Ha II0 OAHOMY (€CAH B paspese OAUH)
HWAM HECKOABKHM I€PCIEKTHBHEIM FOPU30HTaM (BHYTPH IEePCIIEKTUBHOM TOAIIIH);

rpynna b — cTpykrypa NOATOTOBA€HA& IIO OAHOMY UAM HECKOABKUM BGLIIIIE-
U (MAM) HUPKEAEIKAIUM FOPU30HTaM OTHOCHTEABHO IIEPCIEKTHUBHBIX B YCAOBHAX
NPUHIUIIHAABHOTO COXPaHEeHUsA CTPYKTYPHHIX IIAQHOB;

rpynna B — cTpykTypa IOATOTOBA€Ha IO BEIIIe- H(HMAM) HUKEAeXKalluM
TOPH30HTAaM OTHOCHUTEABHO II€PCIEeKTHUBHBIX IIPH OTCYTCTBHYM COBIIAACHHUSI U He-
U3BECTHOM COOTHOIIEHHUH CTPYKTYyPHEIX IAGHOB NEPCIEKTHUBHOIO U KapTHpYye-
MOT'O TOPHU30HTOB.

ITpuBepeHHEBIe KaTeropuM IIOATOTOBKM IIO NOKa3aTeAld P U BHIAGA€HHEIE
ITPYIIEL ONIPEAEASIOT Ka4yeCTBO IMOATOTOBKH CTPYKTYPHL.

IMoaroToBAeHHBIE CTPYKTYPBI NMOAYYAIOT OTAMYHYIO, XOPOIIYIO AW YAOBAE-
TBOPHTEABLHYIO OLIeHKY IOATOTOBKH TOABKO NP YCAOBHMH P > Kjopm.

CTpyKTYypEI, IOATOTOBACHHBEIE HEYAOBAETBOPUTEABHO U BXOAMAINME B IPYIITY
B, peKOMEHBAYIOTCSI K MCKAIOUEHHIO U3 (DOHAA NMOATOTOBACHHEIX HE3aBUCHUMO OT
NepCIeKTUBHOCTU pEerruoHa.

CTpPYKTYpHBI, PaCIIOAOKEHHEIEe Ha IIePCIEeKTUBHEBIX 3€MASIX, IIOATOTOBACHHEIE
HEYAOBAETBOPUTEABHO U BXOAAIIHEe B KaTeropuio IV, peKOMeHAYIOTCS K Iepe-
BOAY U3 (POHAA MOATOTOBAEHHEIX B (DOHA BBISIBAEHHEBIX.

B KaXAOM HedTerasoHOCHOM paliOHe YCTaHaBAMBAIOTCSI MHHHMaAbHEIE
pa3Mep CTPYKTyp U o6BbeKToB AT3, NPEACTaBASIOIINX MUHTEPEC AAS [OATOTOBKH
HUX K TAYyOOKOMy OYpeHHIO Ha AQHHOM CTapAMU M3YYeHHOCTH PanoOHa.

B pailioHax €O CAOXHBIM TeOAOTHYECKUM CTPOEHHEM B MPEAEAaX OAHOM
TIAOIIaAM MOTYT OBITh YCTAQHOBAEHBI HECKOABKO CTPYKTYp HAau 0OBeKTOB AT3,
OTHOCSIIIUXCSL K PA3HEIM CTPYKTYPHBIM 3Ta’kaM, KaXkApas M3 KOTOPLIX, KaK Ipa-
BUAO, TpebyeT CIelMarbHOTO M3y4eHUsi UM BhIOOpa MecTa 3aA0KEHUS TAYOOKHUX
CKB&KMH. YUeT TaKUX CTPYKTYpP U 00bekTOB AT3 ocyliecTBASIETCSI Pa3AEABHO.
[lepeueHb CTPYKTYPHBIX 3Ta’KeH AASL KaXXAOTO He(dTerazoHOCHOIO paliOHa ycCTa-
HABAMBAETCSI MECTHBIMU '€OAOTHYECKUMH U TreO(PU3NIEeCKUMH OPraHM3aIusiMu U
YTBEPIKAQETCSI.

Ha KaXXapyio NOATOTOBAEHHYIO K T'AyOOKOMY GYpPEHMIO CTPYKTYpPy UAU OOB-
eKT AT3 cocTaBAAIOT NacnopT M MHPOPMAIMOHHYIO KapTy.

B macmopT KauyecTBa MOATOTOBAEHHOTO OOBEKTA BKAIOYAIOTCS CAEAYIOIIHE
IIOKa3aTeAHn:

HauMeHOBaHMe HedreradoHocHoro pario”a (HI'P);
HaMMeHOBaHMe OOBEeKTa, OTPa’KaoIIUN FOPHU30HT;
TOA, IOATOTOBKY;

cTpaturpaduyeckas IpUypPOYEeHHOCT: TOPHU30HTa, TAyOHUHA, M;
TIIAOIIAAL OOTBLEKTa;

AMIIAUTYAQ OOBEKTa;

pa3Mepsl 06BEKTa, KM/KM;

IIAOTHOCTB CeTH IpoduAeit, KM/KM;

KO3 PUIMEHT IPOCAEKNBAEMOCTY;

TOYHOCTE IIOCTPOEHUM;

PaARyC KOPPEeASIIMOHHOM IIOTPEeNIHOCTH;
alIpHOPHAs BEPOATHOCTb CTPYKTYPHI;
BEPOSITHOCTE CYIECTBOBAHUS CTPYKTYDHI;
[IOTPEIIHOCTE TIOAOKEHUsSI CBOAQ;

[OTPENIHOCTE ONPEAEAEHUSI AMIAUTYARL.

[lo mepe npoBeAeHHsT AOIOAHUTEABHEIX PAbOT IIOKa3aTeAU MO BBISBAEHHOM
U MOATOTOBACHHOM CTPYKType UAM 06BbeKTy AT3 M3MeHSIOTCST OAWH pa3 B TOA
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npu cocTaBAeHMH oTdeTta 1o ¢dopme 03-I'P. IlepuopryHOCTE OGHOBAEHUS HWH-
GPOPMAITUOHHOMU KAPTHI 5 A€T.

[lepepaya CTPYKTYpH MAHM 0O0BbeKTa AT3 AAS 3aM0)KeHHsI Ha HUX CKBAKHUH
rAy6oKoro OypeHHusi O(DOPMASIETCSI aKTOM, KOTOPHIM COCTaBASIETCSI OpraHU3aliu-
el, IOArOTOBHUBIIEN CTPYKTYPy UAU O0OBeKT AT3.

[TacmopT, mHGOPMAaMOHHAsA KapTa M aKT MIepepddd SBASIIOTCS AOKYMEHTa-
MH, IIOATBED)XAQIOIIUMUA IIOATOTOBA€HHOCTb CTPYKTYPH HAHM 06BbekTa AT3 aasa
IMOCTAHOBKHU rAyOOKOro OypeHust. AOKyMeHTEl Ha IIOATOTOBAEHHYIO K TAYOOKOMY
OypeHHuIO CTPYKTYPy HMAHM OOBeKT AT3 HANpaBASIOTCA B BBLIIIECTOAIIYIO Opra-
HHU3ALUI0 HEMEAACHHO IIOCAe MX IIOAIMCAHUS, IK3EMIASID OCTAETCs Y OpraHu-
3a1yy, IOATOTOBUBIIEH HedTera3onepCcrneKTUBHEIN OOBHEKT.

AO cocraBAeHMsA NACHOpPTa, WH(POPMAIMOHHONM KapThHl M aKTa IIepeAadu
BKAIOYATh CTPYKTYPy HAM OOBEeKT AT3 B (DOHA MHOATOTOBACHHBIX K IAyOOKOMY
OypeHuto (dpopma Ne 03-rp) 3ampemaercs.

IMoaroroBAeHHBIe CTPYKTYPH B OOBeKTH AT3 yYUTHIBAIOTCS PasjAEABHO.

BHOBBL TTOATOTOBAEHHBIE CTPYKTYPH M O0BeKTH AT3 COCTaBASIOT peseps-
HbIM (OHA HedTerazonepcneKTUBHEIX OOBEKTOB, KOTOPBHIM HAXOAUTCS Ha CTPO-
roM yuere.

l'eonoropasBepoYHBbIe OPraHM3AIMM NIPH COCTABACHMHM IIPOEKTOB Ha IAy6o-
Koe OypeHHe AOAKHBI YYMUTBHIBATb PEKOMEHAAIWM, HM3AOXKEHHLIe B IacIopTe
CTPYKTYpbl HMAH oOBeKTa AT3. B cayuyae CyIIeCTBEHHEIX DPACXOXKAEHHUN TOYEK
3pEeHUs IO pa3MellleHUI0 CKBKHUH U UX XaPaKTEePUCTUKE, PYKOBOAUTEAb T'€OAO-
rOpPa3BEAOYHOM OpPraHMU3anuu 00s3aH CIIEIUAABHO PAaCCMOTPETh AAHHEIM BOIIPOC
C ydYacTHeM IIPeACTaBUTEAEH OpPraHU3alWH, IOAFOTOBHUBIIEH CTPYKTYPY HAH
06BekT AT3 K 6ypeHUIO U OPOPMHUTEL €TI0 IIPOTOKOAOM.

B cAayuae HEMOATBEP)KAECHHSI HAAHYHSA CTPYKTYpPhl MAHM oO0beKkTa AT3 ray-
0okuM OypeHMeM opraHu3alnuel, IOATOTOBUBIIEH CTPYKTYPy HUAH OOBeKkT AT3,
IIPOBOAHUTCSA @HAAM3 MATEPHAAOB, C IEAbI0 YCTAHOBAEHHs NPUYHUH HEIOATBEp-
JKAEHUSI CTPYKTYPHBEIX IOCTPOEHHM HMAM OTCYTCTBHs 3aAe’XKU MO AQHHEIM AT3.
Ha HenoATBepAMBIIYIOCSA CTPYKTYPY MAHM 06BeKT AT3 cocTaBasieTCs akT O BHI-
BOAe HMX M3 (DOHAA TNOArOTOBAEHHHIX. (DAakT HENOATBEDIKACHHUS YKa3bIBAeTCS
TaK)Ke B TFOAOBOM oTdeTe O (POHAE CTPYKTyp mo ¢opme 03-rp, Ha OCHOBaHHM
KOTOpPOM pellIdeTcss BONPOC O CIHCAHHUM AQHHOTO OOBEeKTa M3 YHUCAA IIOATOTOB-
A€HHBIX U COOTBETCTBYIOIIEM YMEHBIIEHUH O0beMa BEIIOAHEHHUs IIAGHA IIOATO-
TOBKH He(pTera3onepCHeKTHBHREIX OOBEKTOB 3a IIPOIIEAHIHE TOA,.

BriBop u3 $OHAA IOATOTOBAEHHBIX CTPYKTYP HMAM 00BbekToB AT3 6e3 mo-
CTaHOBKH TAyOOKOro OypeHHUsi OQOPMASIETCSI aKTOM. AKTHI ITOAIIUCHIBAIOT PYKO-
BOANTEAW M TAABHBIE TE€OAOTH OpraHM3allul, IIOATOTOBHUBIIMX HedTerasomep-
CIIeKTUBHEIC OOBEKTHl, @& TaK)Ke NPUHSBIIMX 3TU OOBEKTHl AASI TAYOOKOTO OY-
peHus.

B pesyAbTaTe MOAFOTOBKM IOHCKOBHX OOBEKTOB (CTPYKTYP) IIOA TAYOOKOe
OypeHHe co3paeTcsi (HPOHA ITOAFOTOBACHHEIX AOKAABHEIX OOBEKTOB, KaXKABIH M3
KOTOPBIX OTAMYAETCSA PA3AWYHOM CTelleHbI0 KOHITEHTPAIlMH PeCYPCOB KAaTerOpHH
C;, IpUypOYEeHHOCTBIO K Pa3HBIM HedTEera3oHOCHBIM 30HaM U T.A. B ycaoBusx
OTPAaHHUYEHHOCTH PECYPCOB AAS AAABHEUIIETO OCBOEHHUSI OOBEKTOB BO3HHKAET
337344 UX PAH)KUPOBAHMS, T.€. OIIPEAEAEHHUsI OYEPEAHOCTH BBOAA B IIOMCKOBOE
OypeHHe B 3@aBUCHMOCTH OT BEAHYHHEI peCypcoB KaTeropuu Cj;, [epCIEKTUBHO-
CTH 30H, TAYOMHBI 3aAeraHdsi BO3MOJXXHO IPOAYKTHBHEIX TOPHM3OHTOB, MAOITAAH
M aMIIAUTYABI MIOAHSATHN, UX YAQAEHHOCTH OT CYLIECTBYIOIIMX 0a3 IIOMCKOBO-
Pa3BeAOYHBIX PAabOT, MOTPEOUTEAESH U T.A.

BrissBA€HME TIpEeUMYIIIeCTBEHHON IIeHHOCTH TOTO MAHM MHOTO OO'beKTa IO Be-
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AMYMHE ero pecypcoB KaTeropuum C; mo3BoasieT 60Aee PAIMOHAABHO PACIIpeAe-
MTb OOBbEMEI TAyOOKOTO OYpeHHs M BECTH MOMCK HOBHIX MECTOPOXAEHHM C
MaKCHMAaABHOM 3 (PEKTUBHOCTEIO AASI AQHHOTO PETHOHA.

17.1.1. OUEHKA NOATBEPXAAEMOCTU N AOCTOBEPHOCTW PECYPCOB
MNOATOTOBAEHHBIX OBLEKTOB

HOATBep)KAaEMOCTBIO OIl€HKH PpeCcypCOB HA3BIBAETCA OTHOLIECHHE €€ IIO-
CACAHETO 3HaYeHHsI K IE€PBOHAYAABHOMY, HCCACAYEMOMY.

Iogmaepxxgaemocmb = OueHka nocaegHss/ OUeHKA HAUAALHASA.

I'lpn MOATBEP)KAGEMOCTH, PAaBHOM €AMHHITE, UCCAEAYEMast OLleHKa PeCypcOB
HMCTHHHA, NIPU IIPEBBIIIAIOIIEeN eANHUIy — 3aBBIIIE€HAa, IPU INOATBEP’KAQEMOCTH,
MeHbUIEN €AWHMIbI — 3aHHXKEHa.

AGCOAIOTHOM OLIMOKOM (As6.) OIIEHKH PECypCOB HA3BIBAETCS Pa3HUIla MeXK-
Ay €e IIOCA€AHUM 3HaueHHeM U Ha4aAbHBIM:

Assc = OIIEHKa MOCAEAHSII — OIleHKa HayaAbHasl.

OTHOCHUTEABHOH OMIMOKOH (Ayy;) HAYaABHOM OITEHKHM DPECYPCOB HA3bIBA€TCS
OTHOILIIEHUE ee aOCOAIOTHOM OMIMOKH K BEAWYHHE ITOCACAHEH OIleHKH:

Aory = abCOAIOTHAS OHIMOKA/TIOCACAHSASA OLIeHKA.

AnanusupyeMele BEIOODKM OOBEKTOB MCCAEAYEMOM HAYaALHOM OLIEHKHU pe-
CYPCOB MOTYT KaK BKAIOYaTb TOABKO Te OOBEKTHI (CTPYKTYpPHI), Ha KOTODBIX
MPOBOAMAMCH pPAbOTHI, IPUBEAIINE K W3MEHEHWIO YPOBHSA Pa3BEAGHHOCTH pe-
CYPCOB B HMX (OTpaHMYEHHAas BBIOODKA), TAK U IIPEACTABASITH COGOM BCIO CO-
BOKYIIHOCTb MCCAEAYEMEIX OOBLEKTOB (CTPYKTYP) (MOAHasi BEIOOPKA).

KauecTBO OIleHKH, 3aBHCHAIIEE AWIIL OT IIPABUABHOCTH OIPEACACHHUS TIOA-
CUETHBEIX [APAMETPOB, ONPEAEASIETCS ITOATBEPIKAAEMOCTBIO HAYAABLHOU OIleHKH
10 OTPAaHUYEHHON BBIOODKE, a 3aBHCHIIEE U OT CTEeleHW BOBACUEHHS OOBLEKTOB
(CTPYKTYpP) B pa3BeAKYy HMAM OT IIPDOBEAEHUS Ha HUX AOIOAHMTEABLHEIX T'€OAOTO-
IIOMCKOBBIX pabOT — C AOCTOBEPHOCTBIO HaYaAbHON OIIEHKH PeCypcOB BCel CO-
BOKYITHOCTH OO'BEKTOB.

AOCTOBEDHOCTB OIIEHKH DECYPCOB CTPYKTYD 3aBHCHUT He TOABLKO OT IIpa-
BHABLHOCTH OIIPEASACHHs IIOACYETHHIX IIapaMeTpOB, HO M OT Pe3yAbTaTHMBHOCTH
OIIOMCKOBAHUsI M IOATBEP)XAAEMOCTH CAMHUX CTPYKTYyp. TakuM ofpa3oM, AOCTO-
BEDHOCTb HCCAEAYEMOM OIEHKH pPeCypCOB — 3TO MOATBEPKAAGEMOCTH €e IO
BCEH HA4YaAbHOM COBOKYIIHOCTH OO'BEKTOB.

HavyanrbHbIE pecypchl CTPYKTYp IIOCAe€ IPOBEACHHS IOCAEAYIOIuX paboT
IpUOOPeTarOT Pa3sAUYHYIO CTelleHb Pa3BeAGHHOCTH, COOTBETCTBYIOILYIO YPOBHIM
HAKOMNAEHHUST AOOBIYHM, NPOMBIIMIAEHHBIX M INPEAIIOAATaeMbIX 3alacoB OTKPBITHIX
3aanekel, AMOO COXPaAHSIOTCS B HEBCKDBITBIX TOPH30HTAX, AMOO He ITOATBEp-
XparoTca. OTHOIIeHHe MOCAeAHeH OlleHKH OOAee BEICOKOTO YPOBHSA pa3BeAaH-
HOCTH PeCypCOB K HaYaAbHOM HCCAEAYEeMOM UX OlleHKe Ha3nlBaeTcs Kodddwuiu-
€HTOM IIepeBOAA.

IIpy nepeBoAe HAaYaABHOMN OIIEHKH PECYPCOB BCEX TOPH30HTOB CTPYKTYD Ha
OoAee BBICOKHMH YpOBEHb Da3BEAAHHOCTH (B GoAee BBICOKHME KAaTeropuM) Koad-
QUIIMEHTEl IIOATBEP’KAGEMOCTH U AOCTOBEPHOCTH (AASI BCEIM HAYaABbHOM COBO-
KYIIHOCTH CTPYKTYD) PaBHBI KOIPPHUITUEHTY INEPEBOAA.
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KayecTBO INOACYETa MEePCIEeKTUBHBIX pecypcoB KaTeropuu Cjz 3aBHUCHT OT
[IPaBUABLHOCTH OIPEAEAEHHS IOACYETHBHIX IapaMeTpoB. OHO OmpepeAsieTcs KO-
3¢ PUILHEHTOM MOATBEPIKAAEMOCTH (Kypr) — OTHOIIEHMEM IIOCA€AHEH OLeHKH
HaYaAbHBIX 3alldCOB 3aAe’KeM OTKPHITHIX MEeCTOpPOXAeHHM (Mt) (CyMMHI 3amacoB
BCEX KaTeropui) K OI[eHKE WX PeCypCOB Ha AATy BBOAA CTPYKTYPHI B TAyOOKOe
OypeHue (2Ca):

KinCs = 2(Q + A + B + C, + C))Mt/2Cs.

AOCTOBEpHOCTh OLIEHKH pecypcoB KaTeropuu C; Bcel BRIOOPDKH IIOATOTOB-
AGHHLIX CTPYKTYP 3aBHCHT HE TOABKO OT HPABUABHOCTH OIIPEASACHMS ITOACYET-
HEIX [IapaMeTpOB, HO M OT Pe3yABTAaTMBHOCTH OMOMCKOBaHMs KX, OHa ompeae-
AsieTcst KO3((PHUIMEHTOM AOCTOBEPHOCTH 3amacoB (K,oer) — OTHOIIEHHEM IIO-
CAepHEH OIIEHKM HAYaAbHBIX 3allacoB 3aAeKel OTKPHITHIX MEeCTOPOKASHHH
(CyMMBI 3aI1acOB BCEX KaTeropuii) K OIleHKe PeCypCOB IIOAHOM BBIOOPKH IIPOBe-
PEHHBIX CTPYKTYP (BBIBEAGHHBIX M3 (POHAQ) Ha AQTy BBOAA KX B OypeHue (MAU
IIPOBEPKH) §(C3,,HB

KyoeC3= 2(Q + A + B + C; + Ca)Mt /2 Cuun-

AGcCoAIOTHass omnOKa OLEHKH pecypcoB Karteropum C;, 3aBHcsias OT IIpa-
BUABLHOCTH OIIDEAGAEHHMsSI MOACYETHBHIX IIapaMeTpoB, T.e. abCOAIOTHAs OLIMOKa
OIIeHKH 0 OIpPaHUYEHHOM BBIGOPKE (Aqse. orpCa), ONIPEAEASIETCSI KK PA3HHMIIA MEXK-
AY CYyMMOM IOCAEAHMX OLIEHOK HAYaABbHBIX 3aMacOB 3aA€XKEH OTKDHITHIX MeCTO-
POKAGHMM M CYMMOM OIIEHOK pecypcoB Kareropuu Ci; B MOAIOTOBAEHHBIX
CTPYKTypax Ha AQTy BBOAA MX B ITIOMCKOBOe OypeHHe:

AwscopC3 = 2(Q + A + B + C; + C)Mt — 2.C,.

OTHOCUTeABbHasi oIIMOKa OIeHKM pecypcoB KaTeropum C; orpaHMYeHHOM
BLIGODKU OIIPEAEASIETCSI KaK OTHOIIEHHEe abCOAIOTHOM OLIMOKM MX OLEHKH K
CyMMe MOCAEAHHMX OIeHOK HAYaAbHBIX 3aMacOB 3aA€KeH OTKPHITHIX MEeCTOPOX-
ACHHIL;

C _Z(O+A+B+C1+C2)Mt—-ZC3:1_ 1

ororpT3 TS Q + A+ B+ Cy + CyMt CaKopr

A

B oTAMuYMe OT BBILIEHM3AOKEHHOrO abCOAIOTHAsI OMIMOKAa OI€HKM pecypCcoOB
KaTeropuu Ci, 3aBUCSINAA He TOABKO OT IPABHABHOCTH OINPEACAEHUs IMOACYET-
HBIX [TJapaMEeTPOB, HO M OT CTENEHU IMOATBEDKAAEMOCTH CTPYKTYP M PEe3YABTa-
THUBHOCTH HMX OIIOMCKOBAHUS, T.e. aBCOAIOTHASI OIIMOKAa OIEHKH IO IOAHOM BEHI-
60pKe (Ausc. nonr C3)r OIPEAEASETCS KaK Pa3HUIA MEXAY CYMMOM [IOCAEAHHX OlLe-
HOK HAYaABHEIX 3allaCcOB 3aA€KeM OTKPHITBIX MECTOPOKAEHMH M CyMMOH oOlie-
HOK IIEPCIIEKTUBHEIX pecypcoB KaTeropuu C3 BCeM BHIGOPKH CTPYKTYP, BKAIOYAs
Y HEIIOATBEPAUMBIINECS U MyCTHle CTPYKTYPHL.

OTHOCHTeAbHasi OIINOKa OIeHKH pecypcoB Kareropuu C; HOAHOHN BeIGOpD-
KH OIIPEAEASIEeTCST KaK OTHOIIEHME abCOAIOTHOM OIMOKU HUX OLEHKH K CyMMe
IIOCAEAHHMX OLIEHOK HAYaABHEIX 3aIlaCOB 3aA€KeH OTKPHITEIX MeCTOPORKACHUM:

Z AHOAH = 1

A Cy= )
OTH.OAH 3 — Z(Q +A+B+C+ CZ}MI CSKAocT

ChaepayeT MMeTH B BHAY, UTO B CAyYae HENMOATBEPIKACHHS PeCypCOB KaTero-
pur C3, OHM HE IIEPEXOASAT B IPYIIIBI HEAOKAAM30BAHHBIX PECYPCOB GoAee HH3-
KHMX KaTeropui.
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HenoaHass NOATBep>XAaeMOCTh pecypcoB Kareropunm C; OOBSCHSETCS
PSIAOM IIDUYMH: OTCYTCTBHEM IPOAYKTHBHOTO IIAGCTa; HAAMYMEM BOAOHOCHBIX
TOPU30HTOB; MYyCTOM HENPOAYKTHBHOM AOBYIIKOM; HETOUYHHIM OIIpEAEAEHUEM
MMOACYETHBLIX I1apaMeTpOB, 3HAYEHUS KOTOPHIX IPUHUMAIOTCS IO QHAAOTHH C
HM3BECTHBIMU (HaIpUMep, IO KapTaM IIAOTHOCTeM); HENOATBEP>KACHHEM CTPYK-
Typ U Ap.

IIpupocr MOpoOMBIIAEHHBIX 3aldcOB He(TH H rasa B IEPBYI0O O0YepPEAbD
AONKeH obecmeYHBaTsCse COOTBETCTBYIOU[HMH O00BeMaMu IIOATOTOBKH pecyp-
coB kareropau C;. PeCcypcCbl 3TON KaTeropuH, SBASIOIIUECS Pe3e€PBOM AAA TIOA-
TOTOBKHM 3alacoB IIPOMHIIIAEHHBIX KaTeropui, HEOOXOAUMO PAaCCUYHUTHIBATHL C
yuyeToM KO3(P@DHUIIMEHTa IMOATBEPXAAEMOCTH (IepeBOAA) PeCypCOB KaTeTOPHH
Cj, ompepeAeHHOTO Ha 3aAaBaeMBIM OTPe30K BpeMeHH.

Ilpu npoBepeHHU TAyOOKOro OypeHHsS Ha KOHAWIIMOHHBIX AOKAABHEIX O0B-
€KTax B NpeAeAaX BBICOKOIEPCIEKTHUBHEBEIX He(TerasoHOCHBIX 30H, TAe BCe AO-
BYIIKHA IIDOAYKTHBHBEI M CPDeAHHMe pecypchl KaTreropu C; Ha CTPYKTypy H3Me-
HAIOTCS HE3HAaUYUTEABHO, KO3(P(}pHIHMEeHT 00eCle4yeHHOCTH MOXem BapbupoBamb
om 1,2 go 1,4, T.e. B TaKUX palOHax IOATOTOBKa pecypcoB Kareropuu C; U HO-
HCKOBBEIX O0BEKTOB MOXXET AO3HMPOBATHCSI OOBEMAMHU FAyOOKOTO MOHUCKOBOIO Oy-
peHus C IpeBHIIIeHUEM, AOCTATOYHBIM AAsI MX BO3MOJKHOTO pocTa. B caydae
yBeAHYeHHsI Koo dUIUeHTa 00eCIIeYUeHHOCTH Pe3KO BO3pacTeT (PoHA HEOIIOUC-
KOBAHHBIX OO'BEKTOB, 3aMEAAMTCS 0O0OPOT A€HEXHBIX CPEACTB H, CAEAOBATEABHO,
CHU3UTCA 3(PPEeKTUBHOCTH T'€OAOTO-IIOMCKOBBIX pabOT M IMOBBICUTCS HX CTOH-
MocThb. ITpu HopMaabHOM, COAAGHCHPOBAHHOM COOTHOIIEHHWH T'€OAOTO-IIOMCKO-
BHIX W HOHMCKOBO-Pa3BEAOYHEIX paboT KO3((PHUIMEHT BOCHOAHEHHS HE AOAKEH
OLITL HHXe 1,2, HOCKOABRKY IIPH MEHBIIeM ero 3HauYeHWH B TAyOoKoe OypeHue
BBIHY’>KAEHHO BBOASITCSI HEIIOATOTOBAEHHEIE OO'BEKTEL.

17.1.2. OUEHKA 3OOEKTMBHOCTU TNMOAIFOTOBKU CTPYKTYP
M MOKNCKOBOIO BbYPEHWA

OapHHM U3 TnoKa3saTerel 3(P@PEeKTUBHOCTU SABASIIOTCS KO3(M(PUIUEHTHl IIOA-
TBEP)XAAEMOCTH CTPYKTYpP TAYOOKUM OypeHueM Ko, KOIPUIIHEHT yClelHo-
CTH TIOMCKOBHIX pAaGOT Ha pa3GypeHHHEIX CTPYKTYpPax Ky ¥ KO3(pPHUIHEHT yC-
HEeITHOCTH MOUCKOBBIX CKBaXUH Kycq, cxa!

Kycn = NMeCT/NoueH. crp = NMeCT/NMeCT + NOTp. cTpr

TAe Nyecr — KOAWUYECTBO CTPYKTYP, Ha KOTOPHIX OTKPEITHI MECTOPO’KAECHUS, Y4-
TeHHBIE B TOCyAGPCTBEHHOM 0OanaHCe 3alacoB MOAE3HBIX HCKONaeMHX (HedTb,
rasel rOprOYHe, KOHAEHCAT); Nogen. crp — KOAUYECTBO OLEHEHHEIX TAyOOKHM Oy-
peHNeM CTPYKTYP, COCTABAAIOIIAX CYMMY CTPYKTYDP, Ha KOTOPBIX OTKPHITHL Me-
CTOPOXXAEHHA U KOTOpPble BHIBEAEHHI U3 OypeHHs C OTPHIlaTeAbHHIMH pe3yAbTa-
TaMH; Nyrp, crp — KOAHYECTBO CTPYKTYP, YKA3aHHBIX B HOSCHUTEABHON 3allICKe K
dopme 03-I'P.

KyCH. CKB = NHpOAyKT. CKB/anoﬁypeH. CKB = NHpOAyKT. CKB/NHPOAYKT. CKB + NHerOAyKT. CKBr

TA€ Nupoayxr. cxs B Nuenpoayxr. cks — KOANYECTBO MPOAYKTHBHEIX W HENIPOAYKTHBHBIX
CKB&)KHH.

BrinieykazaHnHele KO3PMULMEHTH ONPEAEASIOTCS AASL HeTerasoHOCHBIX
palioHOB, OOAACTel M IPOBUHIIMHA 3a OIPEAEACHHBLINM aHAAM3HUPYEMBIN IIepHOA,
HMAU C Hayaaa MOCTAHOBKU IIOMCKOBEIE palorT.
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3a aHAAU3HPYEMBIN TOA;

— omnpepeasieTcsi AMHaMHKa KO3QGUIMeHTOB Kionm: Kyecn Kyen cxs M TIOA-
TBEPKAAEMOCTH PecypcoB B HedTEera3oHOCHBIX PAMOHAX M OOAACTAX CO CXOA-
HBIM TEOAOTHYECKHUM CTPOEHHMEM C yUeTOM U 6e3 ydyeTa Pe3yAbTATOB IIOMCKOBBIX
paboT Ha BEISIBAEHHHIX CTPYKTYypax;

— OIIEHUBAIOTCSI BEAMYHUHEI AUCIIEPCHM CAYYaWHBIX OHIMOOK CEeMCMHYEeCKHUX
IIOCTPOEHUU IIPU KapTHPOBAHUHU IeA€BHIX TOPU30HTOB B CXOAHBIX T€OAOQTO-
reou3U4eCKUX YCAOBUAX;

— OmpeAeAsieTCs TPOAOAKHUTEABHOCTL IIOUCKOBBIX PaboT IPH MOArOTOBKE
CTPYKTYP M HX OIIOMCKOBaHMH, CPepHee KOAMYECTBO IIOMCKOBHIX CKBa’KMH Ha
MECTOPOKACHHUSX U HENPOAYKTUBHBIX CTPYKTYypaX;

— BHIAQIOTCSI PEKOMEHAAQUUMU IO COBEPIIEHCTBOBAHMIO METOAHUKH IIOATO-
TOBKHM CTPYKTYp M PasMeIleHHIO IIOMCKOBHIX CKBAXHH Ha HHUX, & TaKXe BO300-
HOBACHHMIO ITOMCKOBBHIX PA0OT Ha IAOLIAAAIX, HEOOOCHOBAHHO BBIBEACHHLIX H3
OypeHHUs C OTPULIATEABHBIMH Pe3YAbTaTaMHU.

BrICOKasi yCHeHIHOCTh B ITOMCKOBOM OypeHHMH OOeCIIeUMBAETCsI BEICOKOM
AOCTOBEPHOCTBIO MPOTHO3a He(dTera3oHOCHOCTH IIPH BHIOOPE IMEPBOOYEPEAHBIX
OG'BEKTOB T'AYOOKOro OypeHHsl; BBICOKOM Pe3yABTATUBHOCTBIO T€OAOr0-IIOUCKO-
BHIX paBoT M, KaK CAEACTBHE, AOCTATOYHO TOYHBIMM CBEACHHMSIMH O CTPOEHHH
[IOATOTOBA€HHBIX CTPYKTYp IO IEpPCHEeKTMBHBIM OTAOKEHMAM (KOHAUIIMOHHO-
CTBIO IIOATOTOBKH OO'BEKTOB). B pacuerax IpHpOCTa 3amacoB HedTH (rasa) u
MMOATOTOBKH CTPYKTYP K 'AyDOKOMY OYpeHHI0O HEOOXOAUMO YYMTHIBATL HE TOAb-
KO YCIELIHOCTh IIOMCKOBO-PAa3BEAOYHBIX DPAOOT, AOCTHTHYTYIO B IIPEABIAYyLIHE
TOABI, HO M TEHAEHIIMU ee HU3MeHeHUs. KoI@@HUHEHT yCIIeIIHOCTH ITOHCKOB
HEeQMTAHBIX MECTOPOXAEHHH B HACTOSL[e€ BPeMs HAXOAHTCA B HHTEPBAAE
0,25—0,30.

OAHAKO BBHICOKasl YCIENTHOCTb OTKPHITHs ellle He IMPEAOIPEAeAsieT aAeK-
BaTHO BLICOKOH 3(p¢GeKTUBHOCTH paboT IIO IPHPOCTY 3aIACcOB, HOCKOABKY OHA
He CBSI3aHa IIPAMO C BEAMYHHOM OTKPLIBAEMBIX MeCTOPOXKAeHuM. [Ipu BBICOKOM
YCIENIHOCTH HE HUCKAIOYEHAa OTHOCHUTEABHO HHU3Kas 3(PdeKTHBHOCTH pabor Mo
[IPUPOCTY 3allacoB, €CAM OHU BEAYTCS Ha HeOOAbIIMX OOBEKTaX C HHU3KHUMU
(PUABTPAIIMOHHO-€MKOCTHEIMU CBOMCTBAMH IIPOAYKTHBHEIX IIAACTOB.

OnpepereHre HAlPaBACHHH B 0OBEMOB reOAOTO-IIOMCKOBEIX PAGOT AOAJKHO
5asupoOBaTLCS Ha aHaAM3e X PEe3YABTATOB He MeHee UeM 3a O MPEABIAYIIHMX AET,
IMOCKOABKY 3@ 3TO BpeMsi, KaK IIPaBUAO, OOHOBASIETCS BeCh (DOHA CTPYKTYD. [lpu
3TOM YUHUTBHIBAETCH:

cocTossHre o01ero (poHAa BBISIBA€HHBIX NTEPCIEKTHBHBEIX CTPYKTYP Ha KO-
Hell aHAAM3UPYEMOTrO IIEPHOAQ;

cocTossure ofIero (poHAa ITOATOTOBAEHHBIX CTPYKTYP Ha Ty e AQTy C
pasAeAeHHeM UX [0 METOAAM IMOATOTOBKH, FAyOMHAM 3aAeraHus ONOPHBIX TOPH-
30HTOB, MAOIIAAHEIM pasMepaM U aMIAUTYyAaM OOBEKTOB;

00'bEM HMEIOUIHUXCS PecypcoB KaTeropuu C; CyMMapHO M B CpepHeM Ha
CTPYKTYPY, CTEIeHb 3allOAHEHHsI AOBYIIKY;

COOTHOIIEHVE YHCAA CTPYKTYDP, HCKAIOUEHHBIX M3 (POHAA M BKAIOYEHHEIX B
Hero B pe3yAbTaTe [IEPeCMOTPa reoAOr0-Te0(pU3HIeCKIUX MATEPHAAOB;

YHUCAO CTPYKTYD, BBIBEACHHBIX M3 OIIOMCKOBAHHMSI II0 OTPHIIATEABHOMY Dpe-
3yAbTaTy U C €ro 00OCHOBAHUEM;

[IOATBEPKAAEMOCTDb CTPYKTYP TAyOOKMM OypeHHeM, IOAIOTOBAEHHEBIX Pas-
AMYHBIMH METOAAMH IO KOHKPETHHIM TEKTOHHMYECKMM JA€MEHTaM M CTpaTUrpa-
pryecKuM KOMIAEKCaM;

AMHaMuKa (POHAA ITOATOTOBAEHHHIX CTPYKTYP M pecypcos Kareropuu Csg;
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€XETOAHBIA IIPAPOCT IIOATOTOBAEHHBIX II€DPCIEKTUBHBIX IAOLIAAEH U pe-
cypcoB kateropuu Cj.

17.1.3. OUEHKA PECYPCOB HA CTAAUAX BbIABAEHUA U MOATOTOBKU
CTPYKTYP K BYPEHUIO

ITporHo3Hble AOKaAM30BaHHBIE PECypChl AOBYNIEK, BBIIBAEHHBIX IIO pe-
3yAbTaTaM IOUCKOBBIX I€OAOTHYECKUX U reopU3MdYeCKUX HCCA€AOBaHUM, Haxo-
AALIUXCSA B NIPeAeAaX PAaliOHOB C YCTAHOBAEHHOM HMAU BO3MOJKHOM HedTeraso-
HOCHOCTBI), OI€HMBAIOTCS M0 KaTeropuu Dy, ..

KoanyecTBeHHas1 OlleHKa IIPOTHO3HBIX AOKAAM30BAaHHBIX PECypCOB peanH-
3yeTcs C y4eTOM INAOTHOCTH IPOTHO3HHBIX PECypCcoOB Kareropuu D; u ycTaHOB-
AE€HHOU IAOIIAAH BBIABA€HHOTO OO'BEKTA.

/AOKaAM30BaHHBIE INIPOTHO3HEIE PECYPCH AOAKHBEI OTBEYATh CAEAYIOLIUM
TpeOOBaHUAM:

a) CTPyKTypHasi, CTpaTUrpaduyecKas HUAM AWTOAOTHYECKas AOBYIIKAa HU3Y-
YeHa C AETAABHOCTBIO, TIO3BOASIIOLIEN COCTAaBUTH TeXHUYECKHM OOOCHOBAHHEBIE
KapTHl M30rHIC OlIeHMBAeMOro HedTera3olepCleKTUBHOTO HMAM HedTera3oHOC-
HOTO KOMIIAEKCa (TOPHU30HTa) C HaAeKHOCTBIO, OTBeYalollell KOHAUIMAM CTPYK-
Typ (0O6'BEKTOB), IOATOTOBAEHHBIX K IIOMCKOBOMY OypeHHUIO;

0) HPOAYKTHBHOCTL Ka>XAOTO OI[€HHBAaeMOro He(TerasolnepcrueKTUBHOTO
KOMIIA€KCa (TOPM30HTA) AOKaszaHa B IIpeAeAax paccMaTpUBaeMoN CTPYKTYpPHI
I mopsaka (aast Kareropuum D;) mAM ycTaHOBA€HA Ha CTPYKTypax [ mopsaka,
CXOAHBIX C pacCMaTpUBAeMOMN IO F€OAOTHYECKOMY CTPOEHHUIO M XapaKTepy KpH-
TepueB He@Tera30HOCHOCTH (AAS Kateropuu Do).

OlleHKa pecypcoB CIDYKTYp 10 YAEABHOH IAOTHOCTH PECcypCcoB TIPOU3BO-
AUTCS TIO Ka’XKAOMY He(dTera3olepCIIEKTUBHOMY HAHW HedTerazoHOCHOMY KOM-
naekcy. Ilpu aToM mcnoas3yercst HaOOp KapT, COCTABAGHHBIX IIpU IOCAEAHEH
OILleHKe IIePCHeKTHB HedTera3oHOCHOCTH: ITIOACYETHEIE IIAGHEI Ka’KAOTO M3 KOM-
NIAEKCOB C YKa3aHHEeM OI[eHKH PeCypPCOB AASl KaKAOTO IOACUYETHOTO U 3TAAOHHO-
ro yYacTKa M MX OAOTHOCTH Ha HHUX (B THIC. T MAH M°) M KapThl HAYaALHBIX pe-
CYpPCOB, OTpaXallllyie pacClIPeAeAeHNe YAEABHBIX NAOTHOCTeH pecypcoB. Beaea-
CTBHE TOrO, YTO HA 3THUX KApTaxX U IOACUYETHHIX IIA@HAX YAEAbHBIE IIAOTHOCTHU
PeCypCOB pacIpejAeAeHBl Ha BCIO IMAOIIAAL, KaK 3aHATYIO AOBYIIKaMH, TaK U
PacIOAOKEHHYIO MEeXAY HUMHU, 3TO AOASKHO OBITH YUTEHO IIPH HCIOAB30BaHUH
MIAOIIAAM OLIeHHBAEMOM AOBYILIKH B Ka4eCTBE PACYETHOM.

OrnjeHKa AOKa\H30BaHHbIX IIPOTHO3HBIX PECYPCOB C IMOMOMBIO 00BEMHOI0
crrocoba nojpcyeTa BO3MOJKHA AMINE AAA KaTeropuu D; ¥ TOABKO B TEX CAydYasX,
KOTAQ 3HAYeHUsI NOACYETHBIX ITapaMeTPOB MOFYT OBITH IOAYYEHBI WHTEPIIOASIIH-
ell M SKCTpaIloAsuel U3 0OAaCTH YAOBAETBOPUTEABHOTO KapTHPOBAHUSA UX 3Ha-
YeHWH B DAMOH IOATOTOBA€HHOM AOBYIIKH. Tak KaK AASI peCypCcOB Kareropuu D,
XapaKTepHa HEIIOAHOTA MHQODPMAIIUM O CTelleHU 3allOAHEHHUs OLIEHUBAEMEIX AO-
BYIIIEK, OlleHKa OOBEeMHBIM METOAOM SIBASIETCSI BEDXHHUM IPEAEGAOM IIPOTHO3M-
pyeMoro B HUX KOAMYECTBA peCcypcoB HedTH U rasa. boaee TouHoe pelreHue 3a-
AAQYH O CTeIlleHM 3AlOAHEHUsI BO3MOJKHO IIyTeM PerpecCUOHHOrO aHaAM3a ITOoKa-
3aTeAel yCAoBHM (DOPMHDOBAHHUSA 3aAerXel 3TarOHHOM BHIOOPKYM MAM COBOKYII-
HOCTH OSTAAOHHBIX BHIOOPOK, OTBEYAIOIIWX TeOAOTMYECKHM YCAOBUAM pPaHOHA
OLIEHMBAeMOM CTPYKTYPHEI (OOBEKTa).

B Tex cayyasx, KOTA@ AAS OIleHKHM AOKAAM30BAHHBIX IIPDOTHO3HEBIX PECypCoB
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00BEMHEIM CITIOCOOOM HMH(OpPMAIUU O NOACUYETHHIX IIapaMeTpaX HeAOCTaTOYHO,
HUCIIOAB3YIOTCS 3aBHCHMOCTH MEJXKAY II0Ka3aTeAsIMH YCAOBUHM (popMHUPOBaHUS
3aae’kell 3TAAOHHBIX BBHIOOPOK M pecypcaMHu B HUX. B KauecTBe BepyIHX IIOKa-
3aTeAell aKKYMYASIIMU 3aAe’XKel BBICTYIAIOT 0OBLEeM AOBYIIIKH, OTBeYalOIIUi oC-
HOBHBLIM IIapaMeTPaM INOATOTOBA€HHHIX CTPYKTYP (MX NAOIIAAM U AMIAUTYAE),
IIOPUCTOCTh, IIPOHUIIAEMOCTh, MOIIHOCTbL KOAAEKTOpa U INAOLIaAb HedTecbopa
olleHMBaeMOU AOBYIIKH. COXPaHHOCTL 3areskel OIpeAeAseTCs 3KPaHUPYIOLIU-
MU CIIOCOOHOCTSIMH ITOKPBIIIKY, 3aBUCSIIUMU OT ee MOIJHOCTH, IPOHUIIAeMOCTH
U peruOHaAbHOTO HAaKAOHA. B KauecTBe HanOoAee MH(MOPMATHUBHBIX IIPHU3HAKOB,
ONPEAEASIONINX YCAOBHUSI TeHepallH, HCIOAB3YIOTCS MOIIHOCTH pe3epByapa,
copepranue Cepr, CTelleHb ero IpeoOpa3oBaHHOCTH. B 3aBMCHMOCTH OT CIenH-
¢uku palioHa, B KOTOPOM pPacIlOAOKeHa OIleHHBaeMas AOBYIIKa, Habop Ipwu-
3HAKOB, OINPEAeAsieMBIX C IIOMONILIO PErpecCHMOHHOIO aHAAM3a, MOXKeT H3Me-
HSATBCS.

[lpu ompepereHUM BEAMYHHBI IIPOTHO3HBIX PECypPCOB C IIOMOILBLIO METOAA
reOAOrMYeCKHX aHAAOTHH Ha pacyeTHhIE YYACTKHU [IePEeHOCATCA XapaKTePUCTHUKHU
STAAOHHBIX YYaCTKOB. VICXOASl U3 3TOr0O Ha 3TAAOHHOM y4acTKe HeOOXOAMMO yC-
TAHOBUTL CTPYKTYPHYIO HAIPSI’KeHHOCTb, PaclIpepeAeHHe CTPYKTYp IO MX IIAO-
I[aAM U BEeAWYHHE 3allaCoB M, IIePEHOCsI 3TH 3aKOHOMEPHOCTH Ha pacCyeTHBIN
Y4aCTOK, ONPEAEAUThb PeCypChl OlleHMBaeMOM AOBYIIKH. PacyeTsl IPOM3BOAATCA
T OEAYIONER TIOTASADBATEABROTTV.

a) ompepeAeHHe 3HayeHUs Ko3(duiueHTa CTPYKTYPHOH HaNpPS>KEHHOCTH
STAaAOHHOTO y4YaCTKa KaK YaCTHOTO OT AE€ACHHUsI CyMMEI IIAOILIAAeH CTPYKTYp Ha
0oOLIYIO TTAOIIAAL 3TAAOHHOTO YYaCTKa;

0) ompepereHHE CpepHEH MAOUIaAM CTPYKTYPBI 3TAAOHHOIO YYaCTKa;

B) yCTAHOBAEHUE paclpeAeAeHUs CTPYKTYp 3TaAOHHOTO YYaCTKa IO BeAM-
YMHEe WX IAOIIAAH;

I) YCTAHOBAEHME pacIPEAEAEHUs] PeCypCOB CTPYKTYP 3TAAOHHOIO y4YacTKa
B 3aBUCHMOCTH OT UX IAOILIAAH;

A) OIpeAeAeHre C TIOMOIIBI0 Ko3duIeHTa CTPYKTypPHOU HAIIPAKEHHOCTH
o011elt MAOLIaAM CTPYKTYP HA PAaCYeTHOM Y4YacTKe,;

e) OoIpeAeAeHHe C TIOMOIIBIO CPeAHEM INAOIIGAM CTPYKTYPHL Ha 3TAaAOHE
YHUCAA CTPYKTYP HA pacyeTHOM Yy4acTKe;

JK) paclipepeAreHre CTPYKTYP PacdeTHOro yYacTKa IO MX IIAOLIAAM C IIpH-
BA€UEHHMEM 3aBHCHUMOCTH, YCTAHOBAEHHOM Ha 3TaAOHE;

3) oIpepeAeHHe C TPUBACUYEHHMEM 3aBHCHMOCTH, YCTAaHOBAGHHOM Ha 3JTa-
AOHHOM YYacCTKe, peCypCOB OIeHHMBAae€MON CTPYKTYDEI II0 BEAUUYHMHE €€ IAOLIAAH.

B cBSi3u ¢ TeM, YTO B OTAWMYHE OT PeCypcoB KaTeropuu D;, mpu olleHKe pe-
CypCOB KaTeropuu D, UCIIOAB3YIOTCSI BHEIIHHE 3TAAOHEL, D0OAee AAAEGKHE U AdXKe
ofOlI[e aHAAOTHH TeOAOTHYEeCKOTO CTPOEHHUs, a PAHr 3TAaAOHOB 3a4acTyiOo OTBe-
YaeT CTPYKTypaM | NopsiAka, XapaKTEPHUCTHKH CTPYKTyPHOM HAIPSXKEHHOCTH,
paclpepeAeHe CTPYKTYD II0 BEAMYHMHE HX I[IAOIIAAM H OTBEYAIOLINX €M pecyp-
COB HOCAT 60Aee OOUIMI XapaKTep.

TIpu oleHKe AOKAAM30BAHHHIX pecypcoB Kareropuu D; m D, copepkaHue
CTaOMABHOTO KOHAEHCATa B CBOOOAHOM ra3e OIIPEAEASTIOT HCXOAS M3 €ro Cpea-
Hero IIOTEHIIUAABHOTO COAEP’KaHHUsI B OIeHWBAE€MOM DeruOHe HMAM YCTaHABAW-
BAIOT METOAOM QHAAOTHH.

Beanunna HedTEOTAQUM TPUHUMAETCS PaBHOM YTBEDPXAEHHOM IIPH IPO-
FHO3HOM OIleHKe pecypcoB HedTH pacCMaTPHUBAEMOrO KOMIIA€KCd, Koddduim-
eHT M3BAeUeHHsT CBOOOAHOrO rasa npuHMMaeTcst paBHbIM 0,85,

IlepCreKTUBHbBIE PECYPChI He(TH M ra3a NMOATOTOBAEHHBIX AASI TAYGOKOro
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OypeHHNs AOBYHIeK, HaXOAAIWUXCS B HIpeAeAax HedTerasoHOCHOTO padoHa U
OKOHTYDEHHBIX NPOBEPEHHBIMU AASI AQHHOTO paliOHa METOAAMU TEOAOTHUYECKUX
M Teo(PU3UYECKHX HCCAEAOBAHUM, a TakXe He BCKDHITBIX OypeHueM IIAACTOB
pPa3BeAAHHBIX MECTOPOKAEHHUH, €CAM IPOAYKTHUBHOCTE X YCTA@HOBAEHA Ha ApPY-
TUX MECTOPOJKACHUSIX PAaViOHA, OHEHHBAIOTCSI Mo Kareropawu C;.

INepcnekTuBHEIE pecypChl KaTeropuu Cj; BEIAGASIIOTCS TaK’Ke Ha pa3BeAaH-
HBEIX MECTOPOXAEHHSIX B He BCKPBITHIX OypeHHeM IIAACTaX, IPOAYKTUBHOCTE KO-
TOPBIX YCTAHOBAEHA Ha APYTHX MeCTOPOXKAEHUSIX.

OlleHKa pecypcoB CTPYKTYPEHI, IOATOTOBAGHHOU K OYPEHHIO, SIBASIETCSI CyM-
MOH OII€HOK BCEX CAAralolluX ee MepCIeKTUBHBLIX TOPU30HTOB, W AAS OIIpeAene-
HHSI PECYPCOB 3TOM CTPYKTYPHI HEOOXOAUMO IIPOU3BECTH OIeHKY PecypcoB Ka-
JKAOTO IMEePCIEeKTHBHOTO HeTera3oHOCHOTO FOPHU30HTA.

IMoacueT nepCHneKTUBHBIX PeCypcoB He(TH U ra3a Ha MAOMIAAIX, TTOATOTOB-
AGHHEIX AAST TAYOOKOro OypeHUsi B IIpeperax HedTera3oHOCHHIX PaMoOHOB, a
TAKXe B IIPeAeAaX He BCKPHITBIX OypeHHeM IIAACTOB Pa3BEAAHHBIX MECTOPOIK-
AEHUU IHPOBOAHTCH TOABKO OOBEMHBIM METOAOM.

Ilpu mopcyere pecypcoB He(dTH HCIOAB3yeTCsI POpMyAa

OH Gar — S'h'kn'kH'YCT'Knepv

rAe Qx can — GAAAHCOBHIE PeCYpCHl HeDTH, T; S — MAOMAAb, THIC. M5 h — a3-
(pexTHBHas HedTeHaCHILEHHAsT MOILIHOCTL, M; k;, — KO3(Q@PHUIMEHT OTKPHITOM
IMOPUCTOCTH He(pTeCcOoAepIKalUX IIOPOoA, eA.; ky — Ko3(dduiueHT HedTeHACH-
I[EHHOCTH, €A.; Yu cr — IAOTHOCTH He(PTH Ha MOBEPXHOCTH, T/M; Kuep — mepe-
CUeTHBIM KO3 (UIMEHT, YUUTHIBAIOIAN YCaAKY HedTH, €A.:

Kuep = 1/B> 1,0,
B = VHA/VCT!

rAe€ B — 0OBeMHHIM KO3((dULHEHT NAOTHOCTH HedTH, ep.; V,, — obbeM HedTH
B IIAQCTOBBIX YCAOBUAX, V., — 00BeM He(TU B CTAHAAPTHBIX YCAOBHSIX.
H3BaeKkaeMble pecypchl HepTH

OH uap OﬁaA'KHEL HY

rae Kys y — KO3duumeHT HeTEOTAQUH.
IIpn mopcyeTe pecypcoB ra3a UCIOAB3YeTCs POpMyAa

Or us = S'h'kn'kr'PnA'l/Z'f'Kus. I

rae ; — H3BAEKaeMble pecypchI ra3a, M3; S — maomapb, TEIC. Mm% h,y — 20-
(exTHBHAs ra3oHAacCHIIIeHHass TOAIIMHA, M; k;, — KO3(DODHUIUEHT TOPHCTOCTH,
ep.; k; — xoadduUIlMeHT ra30HACLIIIIEHHHOCTH, €A.; Py, — HauyaAbHOe IIAaCTOBOE
AaBaenne, atM (MIla-10,197); z — K03 PUIHEHT CBEPXCKUMAEMOCTH Ta3a, €A.;
f — mompaBKa Ha TeMIeparypy, eA.; Ku.; — Ko3bUIHMEHT U3BACUEHHS Ta3a, eA,.

f= (T + t)/T + tw),

tae T — 273° KeawBHHQ; t; — 20°C; t;,, — mAacToBas teMuepartypa, °C.
H3BAeKaeMbie pecypchl PacTBOPEHHOIO ras3a IIOACUMTHIBAIOTCA 1O op-
MYyAe€;

Vp.r = OH u3s” Tp. o
TA€ NMpr — Ta30BHIN (PAKTOD, M/T.
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HN3BAeKkaeMbie pPecypcCbl KOHA€HCATA [TIOACYUTHIBAIOTCA MO (bOpMYAe
OKHB = OrﬁaA' Mk * Yrer® Kna.xv

rae Qx us — H3BAEKAeMble PeCypChl KOHAEHCAT], T; gy — OAAAHCOBBIE peCyp-
CBl ra3a, M, Mx — CpeAHee HAYaAbHOe COAEpKaHHWe B rase CTaGHABHOTO KOH-
A€HCATa, CM"/M”; Yx ¢ — IAOTHOCTH CTAOMABHOTO KOHAEHCATa Ha IIOBEPXHOCTH,
T/M; Kysx — KO3 PUITUEHT U3BACUEHUsT KOHACHCATA, €A,

[MepcrekTuBHBIE pecypch Kareropuu C; AOAKHBEI OTBEYATH CAEAYIOIINM
TpeOOBAHUAM:

Ha IIOATOTOBACHHBIX AASI TAYOOKOTO OypeHHs MAOLIaAAX (hopMa, pasMmep #
YCAOBHsI 3aA€TaHMsi MPEATIOAATaeMON 3aA€RKH AOAKHBI OLITH OLPEAEAEHEL B 06-
IIMX YepTaxX IO pPe3yAbTaTaM AOCTOBEPHBEIX AAS AQHHOTO PavOHA €OAOTHYECKUX
1 reopU3NIECKUX UCCAGAOBAHHMH; B IIPEAEAAX PAMOHA CTelleHb IIOATBEPIKAAEMO-
CTH pa3MepoB U (POPM 3THX CTPYKTYP YCTAHOBAEHEI IO AQHHBIM TAyGoKoro 6y-
peHusd; -

TOAIIMHA ¥ KOAAEKTOPCKHE CBOMCTBA IIAGCTOB, NEPEKPBITHIX HEIpOHHUIae-
MBIMH ITOPOAAMH, MPOTHO3UPYIOTCS IO AGHHBIM CTPYKTYPHO-(DAI[MAABHOTO aHa-
AM33a, ONMHPAIOILErocss Ha AaHHble OypeHHs;

BO3MOJKHOCTb NPOMBIIIAEHHON He(dTe- MAM Ta30HACBIILEHHOCTH KOAAEKTO-
POB — IIO @HAAOTMU C U3YyYEeHHBIMH MECTOPOXXACHHSIMHU U IO pe3yAbTaTaM aHa-
AM3a YCAOBHM (pOpMHUPOBAHUS HeTSHHIX U Ta30BBIX MECTOPOXKACHUN B IIpeAe-
A8X M3YYEHHOH CTPYKTYPHO-(pallHaAbHOM 30HHBL;

COCTaB M CBOMCTBa He(TH HAHM Ta3a NPUHUMAIOTCSA IIO aHAAOTHHU C pasBe-
AAHHEIMU MECTOPOKACHUSIMH;

HOACYET PECYPCOB IPOM3BEAEH II0 OTAEABHBIM IAACTaM, IPOMBIIIACHHAs
MPOAYKTHBHOCTh KOTOPBIX YCTAHOBAEHA Ha PsAE APYTHX y)Xe H3Y4YEHHBHIX, aHa-
AOTHYHBIX IO T€OAOTHMYECKOMY CTPOEHHIO MeCTOPOXAEHHIM, HAXOAALIUXCS B
[IpeAeAax 3TOM XKe CTPYKTYpHO-(balllarbHOM 30HBI (padioHa HedTerasoHaKOIl-
AeHUs);

BeAnYHHA KO3(Q@HUIIHEHTa 3allOAHEHHUs AOBYIIKH NPHUHHUMAETCs MO aHaAo-
THH C MeCTOPOXXACHHSIMHU, Pa3BeAQHHBIMU B AQHHOH CTPYKTYpPHO-(hAlMAABHON
30He.

B He BCKpHITHIX 6ypeHHeM IIAACTaX Pa3BEAAHHEIX MECTODPOXKACHHH WX na-
paMeTpLl MOTYT OBITh IPHUHSATHL 10 @HAAOTHHM C HM3YYEHHBIMH IPOAYKTHBHBIMU
NIAQCTAMH B IPEAEAdX AQHHOU CTPYKTYPHO-(PAllMaAbHOHM 30HBI C YYETOM BHISAB-
AEHHBIX 3aKOHOMEPHOCTeM TEeKTOHHWKH ¥ H3MEHEHUs AUTOAOTHYeCKHX OCOOeH-
HOCTeH IMOPOA.

OO6OCHOB3HHIO HOAAEKAT BCE IMapaMeTphl IMOACYeTd. AAsl TOACYeTa HC-
IIOAB3YIOTCSI CTPYKTYDHEIE IIOCTPOCHMUS, BBITOAHEHHBIE 10 KaXAOMY I€PCIeK-
TABHOMY He(TEra30HOCHOMY TOPH30HTY. B yCAOBUSAX BEPOSTHOTO COBIIAAEHHS
CTPYKTYPHBIX IIAGHOB MapKHUPYIOIIEro (OTpaXkarollero) u He(Tera3soHOCHOTO
TOPH30HTOB MOTYT MCIIOAB30BaThLCSl OTYETHEIE (Pe3yALTAaTUBHBIE) CTPYKTYyPHEIE
IIOCTPOEHHsI [0 AGHHEIM CEHCMOPa3BEAKH HAH CTPYKTypHOro OypeHwus. B ycao-
BHUAX HECOBIIAAEHHUsI CTPYKTYPHEIX ITAGHOB MapKHUPYIOIIero u HedTera3oHOCHOTO
TOPU3OHTOB (IAGHOBOE WAM aMIAHTYAHOE HECOOTBETCTBHE) BBHIIOAHAIOTCS
CTPYKTypPHBEIE IOCTPOEHHUS C YIETOM 3TOTO HECOBMAAECHHUS.

[Monroxenue BHK, I'BK, 'HK, KOHTPOAHPYIOIIUX IAOLLaAb Hed)TerasoHoC-
HOCTH, OIIPEAEASIETCSI MyTeM aHAAM3a IeOAOTO-CTPYKTYDPHBIX YCAOBHI, 3a8KOHO-
MEPHOCTEH U3MeHEeHUs IMOAOKeHHUA KOHTAKTOB TOrO JKe FOPU30HTa UAU IIAACTA B
OAM3PACIIOAOKEHHBIX 3aA€KaX (II0 KapTaM M30KOHTAKTOB) UAM KO3((PULIMEHTOB
3aMI0AHEHHS 3THUX 3aAeKel C y4eTOM HM3BECTHBIX 3aKOHOMepHOCTel (OpMHpPO-
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17.1.4. OCOBEHHOCTM MOMUCKOB CKOMAEHUA HEDTU U TA3A
B PA3SAUYHBIX TEOAOTUYECKNX YCAOBUAX

BuIsIBAGHHE U IIOATOTOBKY OOBEKTOB K IOHCKOBOMY OYPEHHIO IIPOBOASAT B
CaMBIX pPa3HOOOPA3HEIX TEOAOTHYECKHX YCAOBHAX — B NIPEAEAAX APEBHUX U MO-
AOABIX IAGTOpPM, B KpaeBBIX NpOruGax M TeOCHHKAMHAABHBIX OOAQCTAX, B 30-
HaX PAa3BUTHUS COASTHO-KYTIOABHOM TEKTOHHMKH M TPAamNIOBOTO BYAKAHM3Ma, B IIO-
pOAaX IPOMEXYTOYHOTO CTPYKTYPHOTO 3Taka U Ap. OCOOEHHOCTH reoAoruye-
CKOTO CTPOEHHS PErnoHa, B KOTOPOM MPOBOAATCS MOMCKOBEIE PabOTHI, CyllecT-
BEHHEIM 00pa30M BAMSIOT Ha METOAHMKY paloT IO BEISIBACHHIO U IMOATOTOBKE
0O'BEKTOB K IMIOMCKOBOMY OypeHHIO.

B 0CapOYHOM paspe3e COASTHO-KYTIOABHBIX PAMOHOB BBEIAGASIOTCS TP
CTPYKTYPHBIX 3Ta)ka: IIOACOAEBOH, COACHOCHBIH, HapconreBor. OTAOKEHHS BepX-
Hero, HAACOAEBOTO 3Ta)ka OCAOKHEHBI MHTEHCHUBHBIMU AMCAOKAIWAMH, CBA3aH-
HEIMH C Pa3BUTHEM COASIHBIX KYIIOAOB.

TToACOAEBOM CTPYKTYPHBIM 3TaK XapakTEepPU3YeTCHd, KaK MPaBHAO, CIIOKOM-
HBEIM 3aAeraHHeM ITOPOA M HAAWYMEM CTPYKTYP IAQTGOPMEHHOTO THIA.

AOKAABHBIME OOBEKTaMH IOMCKOBBIX PaboOT B HAACOAEBOM pa3pese SIBAf-
JOTCSI QHTHKAMHAABHEIE CTPYKTYDBI Pa3sAMYHEIX PasMepoB, OOAEKaloIue COAs-
Hble KYTIOAQ, CTPYKTYPhI IPMMBIKAHHMs K KPYTBIM CTEHKAM COAH, SKPaHMPOBAH-
Hble KO3BIPbKaMH, @ TaK)Xe CBA3aHHEIE C KApHMU3aMH COASIHBIX KYIIOAOB; 4 B
ITOACOAEBOM — AHTHKAWHAAHM U PUQBL.

CKOPOCTH M TIAOTHOCTH B TaAOTE@HHBIX OOpa30BaHHUAX CYIIECTBEHHO 3aBH-
CAT OT MX COCTaBa: MaKCHMaAbHEIE cKOpocTH — 5200—6000 M/c M IAOTHOCTH
2,6 1/cM° UMEIOT CyAb(aTHO-KaPOOHATHEIE PA3HOCTH, CPEAHHE 3HAYeHUS 4200 —
4700 mM/c u 2,12—2,20 r/cM — KaMeHHasi COAb (IIPeUMYINECTBEHHO FaAHT), a
MHUHMMaAbHBIe 3HadeHHMss —. 4000—4600 m/c, 2,12—2,15 r/cM® — KaaMeBo-
MarHHeBHEe Pa3HOCTH. BUIIOMHUTH KM X KAPHAAAUTOBBIE OTOPOYKH XapakTepu-
3ytorcsi ckopocTsaMu A0 3000 M/c. OAHAKO B IIeAOM COAsIHBIE TeAda XapaKrepH-
3YIOTCs CYIIECTBEHHO MOHVDKEHHOM IAOTHOCTBIO H YBEAWYEHHOW CKOPOCTEIO
PacIpOCTPAHEHHs! YIPYTHX KOAeOaHHUH IO CPaBHEHHIO C OTAOKEHHUSMH HAACO-
AeBoM ToAamm. OCoBGeHHO pe3Ko, Ha 2—3 IOpSAKAa, OTAHYAIOTCA OHH IO JAEK-
TPUUECKOMY COIIPOTUBAECHHIO.

TIOMCKH ¥ TIOATOTOBKA OOBEKTOB K TAYOOKOMY OypeHHIO KaK B HaA-
COAEBHIX, TaK M B IIOACOAEBBHIX OTAOXKEHHSX TPOBOAATCS KOMIIAEKCOM IeO-
(PU3NIECKUX METOAOB, OCHOBHBIM CPEAM KOTODBIX SIBASETCS celicMopa3BeAKa
MOIT.

AAA BHISIBAGHHS OOBEKTOB IIPUMBIKAHUS K COASHEIM AUANPaM HeoOX0AUMO
IPOCAEXKBaHKe TPAHUI] B HAACOAEBBIX OC3AKaX M M3ydeHWE TIDaHMIBL, OTBe-
yaromell TOBEPXHOCTH CoAM. VX mepecedeHue (MPH YCAOBUM BO3ABIMAHMSA KOA-
AEKTOpa, TEePeKPHITOTO MOKPHIIIKOW, K CTEHKE COAH) OIPEeAeAseT HCKOMYIO
CTPYKTYypy UpHMEIKaHHS. ['DaHMIIBI B HAACOAEBBIX OTAOXKEHHAX H3ydaroTCA
ceitcmopasBeakoit MOT'T; peabed COAM — 3AEKTPOPA3BEAKOH TT u MT3, rpa-
BUPa3BEAKOH, a Takxe ceicMopasBeakorn KMIIB. I'paBUpa3BepKa UCHOAB3YETCH
AL OOHAPY)KEHUsT IOTPY’KEHHEIX COASIHBIX KYIOAOB, KOTOPBIM COOTBETCTBYIOT
HAAKYTIOABHBIE CTPYKTYPEL

3apaya BBIABACHUSI IIOACOAEBHIX CTPYKTYp pellaeTcs ceHCMOpPa3BeAKOHR
MOIT, a Tak)Xe B KOMIIAeKCe ¢ 3rekTpopasbepkon 3CB3.

CeiltcMuueckue uccreposauuss MOI'T Ha cTapuy BBISBACHUS HAACOAEBHIX U
[OACOAEBEIX OOBEKTOB IPOBOAATCSI [0 OPTOTOHAABHOM IO OTHOIIEHHUIO K COAsi-
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BaHHUs 3aAeXKel AQHHOTO HedTerasoHOCHOTO pakioHa. Ha cTelleHb 3amOAHeHHs
AOBYIIIKH BAUSIIOT AUTOAOTHYECKHE OCOOEHHOCTH NMAACTa, BO3MOJKHOCTH H3MeHe-
HHSI KOAAEKTODCKHX CBOMCTB, IIO3TOMY K aHAAM3y HEOOXOAUMO TPHBAEKATH
KapTel, OTPAa’kamwllyue paclpeAEA€HHEe AUTOAOTHYECKOTO COCTaBa M KOAAEKTOP-
CKHUX CBOMCTB.

Ilpu ompepeAreHUU CTelleHHW 3allOAHEHUSI AOBYIIEK YYHUTHIBAIOTCS BO3MOXK-
HOCTH HAAWYUS «AOXKHBIX TOKPBIIIEK», BBOASTCSI MOMPABKH HA MX MOIIHOCTS.
CrelneHs 3aIIOAHEHHUsI AOBYIIKHM M (Da30BOE COCTOSIHHE COAEPIKAIIMXCS B HeM
YTA€BOAODPOAOB B 3HAYUTEABHOH Mepe OIPEAEASIOTCH TepMOOapHYECKUMH YCAO-
BHSIMH, II03TOMY HeOOXOAMMO HCHOAB30BaHHE KapT u300ap (TMADOAMHAMU-
YeCKHUX HalNopOB) U U30TEPM.

B cayvasix mpHypOYeHHOCTH K He(TerasonepCHeKTHBHOMY OOBEKTY T€OXH-
MHYECKOH HUAU reo(pu3NUYeCKOM aHOMAAHH, OTOXAECTBASIEMOH C 3aA€KbI0 He(pTH
HMAH Ta3a (aHoMaAaus TUHa 3arexb — AT3), mpu yCAOBHH MOATBEPXAAEMOCTH
AT3 B uccrepyeMoM padiOHe NAOIIGAL He(TErasOHOCHOCTH OIPEAEAETCS HAO-
LI3ABIO MPEANIOAGTaeMOM 3aAEKHU.

OddexTuBHAA MOIUMHOCTHL (TOAIMHA) He(dTeHaCHIHMIEHHOM YacTH IIAACTa
OIPEAEAsIEeTCS C INPUBACYEHHEM CBEACHHH O ee 3HAaYeHUsIX B OAM3Kopac-
TMIOAOKEHHBIX 3aAekaX, PEerMOHAAbHOM U3MEHEHUHW MOIIHOCTH OIeHHBAEMOrO
KOMIIA€KC3, OCHOBHBIX XapaKTEePHUCTHKAX HEOAHOPOAHOCTH M 3aBUCHUMOCTH
MEXAY aMIIAUTYAOM AOBYIIKM M 3((EeKTHUBHOH MOIHOCTBIO, YCTAHOBACHHOM
B patioHe.

AAra ONpepeAeHHs] 3HAYEHHUs MOPUCTOCTH U HedTera3oHaCHILIEHHOCTH MC-
MOAB3YIOTCS CBEAEHHUS 110 OAM3AEIKAIUM 3are)kKaM M 3aKOHOMEPHOCTH HX H3Me-
HEHUSI.

IMroTHOCTE HedTH, €e ra30HACHIIIEHHOCTD, IePeCYETHRIH KO3dPHUIUEeHT Ha
ycapKy HedTH ONDPEAEASIOTCS C NMPHUBACUYEHHEM 3aKOHOMEpPHOCTEM H3MeHEeHWSs
dHU3NKO-XMMHYECKHUX CBOMCTB HedTel, YCTaHOBAECHHBIX B palioHe,

Ilpu oneHKe 06BEMa CBOOOAHOTO rasa TeMIepaTypHasi MOMNpPAaBKa AASL IIPH-
BEAEHMsI K CTAHAAPTHOM TeMIIePaType ONpEeAEeAseTCs IO IAACTOBOM TeMIepaTy-
pe, YCTAHOBAGHHOM IO KapTe M30TePM, AHGO IO OTHOUIEHHIO CPEAHEH TAYOGHUHEI
3aAeraHusl OLIEHWBAEMOI'O TOPHU30HTA K CPEAHEMY reOTePMHYECKOMY IPajHEeHTY,
a CpepHee IIAACTOBOe AABAEHHE HPHHUMAETCS 110 KapTe M300ap AUGO (AAS paii-
OHOB C HOPMAABHBIM TMADOAMHAMHUYECKHM TDApAUEHTOM) HPHUPABHMBAETCS YC-
AOBHOMY T'HAPOCTATUYECKOMY A@BAEHHIO.

CopeprkaHHe CTaBUALHOTO KOHAEHCATa B CBOGOAHOM ra3e OLPEASASIOT HC-
XOASl M3 Ta30KOHAEHCATHEIX XapaKTePHUCTHUK, YCTAHOBACHHBIX AAS palioHa, W 3a-
KOHOMEPHOCTEeH WX U3MeHEeHWUs.

And OLleHKY BeAUYNHH HeTEOTAQYW HEeOOXOAUMBI CBEACHHUSI O AMTOAOTUH
KOAAEKTOPA, OXKMAAEMBIX 3HAUYEHHUAX BA3KOCTH He(PTH B IMAACTOBBIX YCAOBHSIX U
MPOHUIIAEMOCTH IAACTA, KOTOPHIE OHNPEAEASIOTCS MO OAM3AEKAIINM 3are’KaM
AMOO MO PperHOHAaAbHEIM 3aKOHOMEDHOCTSM H3MEHEHMS (PH3UKO-XHMHYeCKHX
CBOMCTB He(Tell M KOANEKTOPCKHX CBOMUCTB MAACTOB. 3aTeM IO 3aBUCHMOCTSIM
OT THAPOIPOBOAMMOCTH M HAOTHOCTH CETKH, YCTA@HOBAGHHBIM B PAHOHe AAS
KapOOHATHBIX U TePPUTEeHHHIX IIAACTOB, OIpeAeAseTcss HepTeoTAdYA.

KosdduurenT n3paredeHnss CBOGOAHOrO raza IPHHUMAaeTCs paBHEIM 0,85,

KosdduureHT u3BAreueHHss CTAaOMABHOTO KOHAEHCATa NPUHHMAETCH II0
@HAAOTHH C M3YYEHHBIMH MECTODOKACHUSMU AQHHOIO paioHa.

YyeT IepCleKTUBHBIX PEeCYPCOB He(dTH, ra3a M KOHAECHCATa OOLEKTOB, HOA-
TOTOBAEHHHEIX K TAYOOKOMy OYpeHMIO, OCYIIEeCTBASIETCsE B IOCYAAPCTBEHHOM 0a-
AQHCe 3amacos.

255



HBIM TeAaM ceTd npoduAed (OHa MOXKeT OBITh PAAMAABHOM) C MACTHOCTBIO 0,6 —
0,8 xM/KM%

OTpa>keHHbIE BOAHB HAACOAEBOI'O KOMIIAEKCA XOPOIIO BHIAEAAIOTCS B IIpe-
AEAAX MYABA. B IPDHUCBOAOBHIX 30HAaX KYIIOAOB KODPEeASIIAs BOAH HapyllaeTcs W
KpPyTble CTEHKHU KYIIOAOB CEMCMOPa3BEAKOM He IIPOCAEXHMBAIOTCHA, HO HaAM4YHe
WX YCTAHABAMBAETCS KaUeCTBEHHO IO IMPEKpAlleHMIO MPOCACXKHBAHUA HAACOAE-
BhIX TpaHWL,. Ilpu HMHTepIpeTanluy CeMCMOPAa3BEAOYHHIX MATEePHAAOB I'DAHUIIBL
HAACOAEBOTO KOMIIAEKCA CTPOST C UCIIOAb30BaHHEM OOOOIIEeHHBIX 3aBUCUMOCTEN
WHTEePBAABHOM CKOPOCTHU OT IAYOMHEL.

AAS KapTHPOBaHUs NOBEPXHOCTH COAM MCIIOAB3YIOTCSI JA€KTPO-, I'PaBH-,
ceticMopa3sBepka KMIIB.

OAEKTPOpa3BeAKa BBIMOAHSIETCST KOMIAeKcoM MeTopoB TT u MT3. Mero-
AoM TT AeTaABHO MCCAEAYIOTCSI CBOAOBBIE HACTH COASIHBIX KYIIOAOB IIyTE€M CIy-
IIeHUsI CeTH PEervoHaAbHBIX CHEMOK Ha 3THX y4acTKax A0 1 30HAUpOBAHHs Ha
1 KM, a B MEKKYTIOABHBIX MYABAGX BBIIOAHSIOTCS IAOIIAAHEIE PAGOTEI METOAOM
MT3 co cpeapHel AOTHOCTBIO | 30HAMpOBaHHE Ha 4 KM.

[TorpellHOCTL OIpPeAEAEHHUsI TAYOUMHBL AO KPOBAM COAM cocTaBafgeT 5— 10 %
mpu rayb6uHax noBepxHocTH coau 0,5—1,5 kM u 10—20 % npu ray6uHax 2—
3 kM u Goaee.

'paBuMeTpHYeCKasi CheMKa BBIMOAHseTCs1 B MacmTabe 1:50 000 mo certm
npoduAeil ¢ pacCTOTHUSAMH MEXXAY HMMHM | KM M IIaroM II'YHKTOB HaOAIOACHUM
o npoduaio 200 —300 M, ¢ IOrpelIHOCTLI0 onmpeAeAeHus: aHoMaauu 0,1-10 m/c.

To4YHOCTh HU3yUeHHUs peAbeda IMOBEPXHOCTH COACHOCHOM TOAIIM METOAAMH
SAEKTPOPA3BEAKH UM IPaBUPAa3BEAKU IIPHMMEPHO CAMHAKOBA, XOTS PACXOKAECHHUS B
OIpEACACHUH UMK TAYOMH Ha CKAOHAX COASIHBIX TeA MOTYT AOCTHIaTh HECKOABL-
KHX COTE€H MeTPOB. AaHHEIE SAEKTPOPAa3BEAKU IPEAIIOYTUTEABHEe DU IAyOHMHax
H3y4yaeMOM IOBEPXHOCTU A0 1,5 KM.

IMpu moHCKax HAAKYIOABHBIX CTPYKTYP M U3y4YeHUH CBOAOB KYIIOAOB IIPH-
MEHSIIOTCSI TaKJKe rpaBUH- U ceticMopa3Beaka KMIIB B caydasx, Koraa HCCAEAO-
BaHuss MOI'T ne o6ecneunBalOT YCTOMYMBOrO IIPOCAECKUBAHHUS 3TOM I'PAHUIIEL

KoMmaekcupoBaHHEe METOAOB IO3BOASET CYIIeCTBEHHO AOIOAHHTHL AQHHEIE
CeMCMOpa3BeAKH Ha y4acTKaX Pa3pheIBOB KOPPEeASIMK TOPU30HTOB Ha IAyOMHax
A0 6—7 KM. AAsl M3y4eHUs] TaKWX T'AyOMH HeoOXOAMMO IPHMEHEeHWe MCTOYHH-
KOB TOKa OOABIIOI MOIIHOCTU (cuAa Toka A0 200 —400 A), mpoBopuTcs onpobo-
BaHUe AN 3TUX paboT MI'A-reHepaTopos.

[TOATOTOBKA CTPYKTYP K OYDEHHMIO B IIOACOAEBBIX OTAOJKEHMAX SBAAETCH
HaunboAee TPYAHOM 3apaueil. AOCTAaTOYHO CAOKHO KAaK IIOAYYeHHe BpeMEeHHBIX
pa3pe3oB, Ha KOTOPHEIX BO3MOJXHA HeIPepPBLIBHASI KOPPeAANHUsl MOACOAEBBIX TO-
PU30HTOB, TaK U MOCTpPOEHMe II0 HUM CTPYKTYPHBIX KapT. IIpoBepka rAyGOKHUM
OypeHHeM CBHAETEABCTBYET O HeOOXOAMMOCTHM VUMTBHIBATH INIPEAOMAEHHE IIa-
AAIOIHUX U OTPaXEHHBIX BOAH Ha IIPOME’KYTOUHHIX I'DAHHIIEX DU HAAUYHH Cy-
II[€CTBEHHLIX AAT€PAAbHEIX H3MeHEHHUHM IAACTOBHIX CKOPOCTEH MeXAy HHMH.
3apayy MOJKHO peUIuTh IIyTeM NPHMEHEHMsI OCOOBIX METOAMYECKUX IIPHEeMOB
TP TOAEBEIX paboTax, o6paboTKe MaTepHarOB, KOMIIAEKCHPOBAHHUA C ADYTHUMU
reoU3NYECKUMM METOAAMH, a B HaubOAee CAOKHEIX CAYYasX — C IlapaMeTpH-
4ecKHUM OypeHHeM.

Ipu TOATOTOBKE CTPYKTYP CeTb Ipoduael crymaercs A0 1—2 rm/ kM’ C
IIeABIO OTIpEeAEAEHUs 3HaueHUN U HallpaBA€HHsI DOKOBOro CHOCa U OTOpPAKOBKHU
BOAH, PacCIpOCTPAHSIONIUXCSI B HEBEPTUKAABHBIX IIAOCKOCTAX, IPUMEHseTCs Me-
ToAMKa muMpoKoro mpoduasa (IIIT). McnoAb3yroTcss HECKOABKO AMHHMU BO30YyK-
AE€HUS U AMHHU IpHeMa, o0pa3yromuX IPOCTEUIIYIO IPOCTPAHCTBEHHYIO CHUCTe-
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My HaOAroAeHHUH. [lomepeyHast Gaza cucreMbl cocTaBaseT 800—200 m. Crenu-
arpHass oOpaboTKa, BKAIOYAIONIAs MUTPAIMIO U APYTHE MPHEME], HeOOXOAMMEIE
AN YyYeTa OTKAOHEHMSI Ay4eBOH IIAOCKOCTH OT BEPTHKAAH, IO3BOASIET BOCCTa-
HaBAMBATH UCTUHHBIE (POPMBI OTPa’KAIOIIMX I'PAHUI] KaK B MAOCKOCTH MPOdHAS,
TaK U B €0 OKPECTHOCTSIX.

OCOBEHHOCTW MOUCKOB AOBYLIEK YB, CBA3AHHbLIX CTPYKTYPAMMU
PA3AMHHOIO TEHE3MCA N MOP®OAOTMA

O MeTOAMKe MOHCKOB AOBymeK YB (POHTAaABHBIX AHTHKAHHAABHBIX
CKAAAOK. AMHEWHBIe aHTUKAMHAAH, IPUYPOYEHHBIe K )POHTAALHBIM 30HAM pe-
THOHAALHBIX HAABUIOB, XapaKTEpPU3YIOTCSI aCUMMETPUYHBLIM CTPOeHHEeM ¢ Goaee
KPYTHIMH BHEIIHUMH KPEIABSIMH, HEPEAKO OOABIION MPOTSAXEHHOCTBIO (A0 CTa U
foAree KMAOMETDOB), YaCTO XOPOUIO IPOSIBAEHH B peabede B BHAE IPsp, Xpeb-
TOB M BO3BBIIIEHHOCTeH. [TOMCK TaKMX CTPYKTYP MOJKHO OCYILECTBASITH I'€OAO-
TMYECKON CBEMKOM, NOAEBOM TeO(U3UKON (CEMCMO-, rpaBh- M IAEKTPOPA3BEA-
Ka), AMCTAaHIIMOHHBIMH METOAAMHU U OypeHHeM CKBaXkKHH.

ITo MopdoAOTHY aHTHKAMHAAM MOXKHO HAMETHTH MECTOIOACKEHUE MOPOXK-
AQIOLIETO €€ HAABWIra, KOTOPEIM 3aKOHOMEDPHO PACIOAAraeTCsi CO CTOPOHEl Kpy-
Toro Kpbira. CocepHne MO MPOCTHPAHMIO CKAAAKH, MPOAOASKAIOIIKME AQHHYIO
AMHEMHYIO 30HY B 00e CTODOHEI, OOBIYHO BBITSIHYTHI B TOM JXK€ HAIpaBACHUU H
HMeIOT aHAAOTHYHBIE Pa3MepHl.

OTMeyeHHBIE IIPEANIOCBIAKHM IIO3BOASIOT IPOTHO3MPOBAThH XapakTep pac-
IpeAeACHHsT Ha MECTHOCTH APYTHX CKAAAOK AAHHON HaABHUTOBOHM 30HBL CAepyeT
MMEeTb B BHAY, YTO OOHApy>KeHHEe OAHOU AHTHUKAMHAABHOM CKAAGAKM O3HA4aeT
OTKPHITAE CTPYKTYPHOTO BaAd, TaK KaK CKAAAKH HE MOTYT CYIIEeCTBOBATHL IIO-
OAMHOUYKE, IIOPO3Hb, & TPYNIHUPYIOTCS B AMHEHHO-BBITSIHYTLIE 30HEI, COCTOSILIHAE
U3 ACCSATKOB AOKAABHBIX CTPYKTYpP. MeXaAy TeM M ceiyac, HepepAKO OGHapyKUB
CKAQAKY, NMPUYPOYEHHYIO K TOMY HAM HHOMY AQHTHUKAWHAALHOMY BaAy, IOMCKH
HOBEIX CTPYKTYp BEAYyT, He IIDMHHMasi BO BHMMaHUe YKA3aHHLIX 3aKOHOMEPHO-
CTeH UX IIPOCTPAHCTBEHHOTO pa3MeleHusl.

KapTupoBaHre aHTHMKAMHAABHBIX CKAGAOK CAEAYET OCYIIECTBAATH HA BHCS-
4eM (AAAOXTOHHOM) KPEIA€ HAABHUTA BAOAB BCEH AAMHEL PA3PBIBHOIO HAPYIIEHHs.
B CBA3u C 3THUM reoHu3HYeCcKHe NCCAEAOBAHHSA C 3aAa4el TOUCKOB H TPACCHPO-
BaHUsI AMHUM CKAAAOK L€A€COOOpPa3HO HAIleAUBATh HA Y3KYIO IOAOCY, IIPEACTAB-
ASIIOIIYIO IIPOAOASKEHHE IIO IPOCTHUPAHHUIO IIPEANIOAATaeMOM 30HLI AMCAOKALIUU.
JTO panHOHaAbBHee, 4eM NPOBOAUTH NAOIHIAAHYIO CHEMKY Ha BCEH TEPPHTOPHH,
KaK IIPaKTHUKYeTCsl Cerldac.

Heo6X0AMMO MMETh B BHAY, YTO CBOABI QCHMMETPHYHEIX CKAGAOK C TAYOH-
HOM CMeIlal0TCs B CTOPOHY IIAA€HUS NOBEPXHOCTH HAABHIA, a MHOTAA BBIIOAA-
JKABAIOTCSI AO IIOAHOTO HCYe3HOBeHHs. CAeAyeT TaKKe VUYWUTHIBATL Pa3BUTHE
MONIEPEYHEIX CABHIOB, HAPYILUAIOIUX AMHEHWHOE pa3MelleHhe aHTHKAMHAALHEIX
CKAGAOK B IIAAHE.

3anexxu He(PTH U ra3a BO (DPOHTAABHBEIX AHTHKAWHAASNX MOTYT OBLITL CBS-
3a@HbI KaK C MOPHUCTBHIMH II€CUYAHEIMHM, TakK M C TPENIMHOBATHIMH KapOGOHATHEI-
MU KOAMEKTOpaMH. CKONAEHHSI YyTA€BOAOPOAOB OOBIYHO HPHYPOUYEHRI K CBOAAM
CTPYKTYP, @ HMHOIAA HENMOCPEACTBEeHHO K 30HaM HAABMIOB. B CBOAOBEHIX dYac-
TSIX AHTHKAMHAALHBEIX CKAGAOK HEDEAKO DPa3BHUBAKOTCS PAa3AWYHOM MOIHOCTH
OuorepMHbIE TOCTPOMKH, COAEpJKAlllie CAMOCTOSITeABHEIE 3aAeXM HepTH
# raza.
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ChaeayeT IOMHUTBH, 9TO (DPOHTAABHEIE CKAGAKH, KaK MPABHUAO, PacIpoCTpa-
HEeHBI B 0OAACTAX, MMEIOIUIUX CAOKHOE IIOKPDOBHOE CTPOEHHE C MHOTOSIDYCHBIM
pasMenienueM HedTEra3oHOCHBIX CTPYKTYP. AAS TIOMCKOB ITOAHAABUTOBBIX aH-
THKAMHAALHBIX 30H B TAaKHUX OBOAACTAX I[eAecoo0pa3Ho GypeHHue TAyOOKHX OIop-
HEIX UM IIapaMeTPHYECKUX CKBa)XXVH B KOMIIAEKCE C CeMCMHUYECKHUMH HCCAEAOBa-
HUSMU. VI3 IpAMBIX DOUCKOBBIX METOAOB MOXKET OBITb PEKOMEHAOBAaHAa ra3oBafd
CBeMKa 10 AVHUM HaABHTA.

O MeToAMKE TOHMCKOB AOBYIIEK YB TBIAOBBIX QHTHKAMHAABHEIX CKA3AOK.
TToMCKM TAaKUX GHTHKAWHAAEH AOAKHBI OCYIIECTBAATHCS B 30HE, IIPOCTUPAIo-
HeliCs TapaAreAbHO (PPOHTAABHBIM CKAAAKaM. ITIOCKOABKY THIAOBBIE CTPYKTYDEL
PAacCIIOAGTAIOTCS TaM, TAe TOAIIMHA TeKTOHMYECKOW MAACTHHBL CYI[€CTBEHHO BO3-
pacTaeT, OHM XapAaKTEPU3YIOTCS OTHOCUTEABHO HEGOABIION BEICOTOM M M30MeT-
pUYHOCTBIO (popMbl B IAaHe. [T0o3TOMYy MX OGHAapy’kKeHHe MPEACTaBAsieT Gonee
CAOKHYIO 33Aauy, YeM BEISIBACHHE AMHEHHBIX CKAAAOK. [Ipu MOMCKax TRIAOBBIX
CTPYKTYP AWUCTAHIMOHHHIMH METOAGMHU HEOOXOAUMO IIOMHHTH TO, YTO OHM CAd-
6ee MposIBAEHBI B peAbede, HO PacIOAAraloTCs BAOAL KOHTPACTHO BBIP&KEHHBIX
(PpOHTAABHBIX AHTUKAMHAAEH CO CTOPOHBI OPOTE€HHOM 30HBL

Ha KOCMMYeCKMX CHUMKAaX 3TU CKAGAKU MOTYT MMeTh BHMA TaK Ha3bIBAeMBIX
KOABIIEBBIX CTPYKTYP.

KpoMe AMCTAaHUMOHHBIX METOAOB IIOMCKOBHI KOMIIAEKC MOJKET BKAIOUATH
FEOAOTHUYECKYIO U TeOMOP(POAOTHUECKYIO CBEMKHM, MOAEBYIO reopusnky U Gype-
HHE CKBa’>KVH.

O MeTOAHKe IIOMCKOB AOBYIIeK YB OeCKOpHeBbIX H AHCTapMOHHMYHBIX aH-
THKAHHAABHBIX CKAAAOK. OAHOHM M3 Ba)KHBIX IIPOOAeM, BO3HHUKAIOIIUX IMPHU OC-
BOEHHMH HOBBHIX He(TerasoHOCHHKIX MAOIIAAEH, SIBAsIeTCs IIpobaeMa COOTHOLIEHUS
CTPYKTYP Pa3AMUYHBIX CTPATUrpaduyeCKUX ropu3oHTOB. OGHIYHO COOTHOIIEHHE
CTPYKTYPHHIX TIAGHOB BEISCHSETCS B TeUEeHUE AAMTEABHOTO BPeMeHM, HEPEAKO B
3aBeplIaIlMe 3Talbl ITOMCKOBO-PA3BEAOYHBIX pPAbOT IIpH aHAAW3€ AAHHBIX
OOABIIIOTO KOANYECTBA CKBAKUH.

B BoAro-Ypaabcko# 0OAaCTH BBIAEASETCS HECKOABKO TOPU3OHTOB IAACTHY-
HEIX IIOPOA (TAMHBI, @PTUAAMTEI, COAM), PACCAAMBAIOIIUX OCAAOYHYIO TOALLY Ta-
A€030s1: KBIHOBCKMII TOPH3OHT (PPAHCKOTO fPYyCa, 3aACHCKO-eAellKHe CAOM (a-
MEHCKOTO $IpyCa BEPXHEro AeBOHA, BEPeMCKMH TOPM3OHT CpeAHero KapGoHa U
KYHIYPCKUH sIpyC HIDKHeM mepMu. [1o BceM 3TUM rOPHU3OHTaM OCYIIECTBASIAMCH
AdTepaAbHble TEKTOHMYECKHE CKOABKEHHS BBHIIIEAEKAIIMX OTAOKEHUH, BBI3HI-
Bas (pOPMHpPOBaHME HABELIEHHBIX AUCTADMOHMYHBIX CKA3AOK (MLA. KaMareTau-
HoB, FO.B. Kazanues, T.T. Kazaumena, 1979, 1981).

3HaHMe POAM IAGCTHMYHEIX IIOPOA IIO3BOASIET IIPOTHO3UPOBAaTH B HOBBIX
palioHaX 3TakKM AMCTaPMOHMYHO CMATHIX TOALL Takod IPOTHO3 OYeHb BaKeH
AAST BHIDABOTKHM PallMOHAABHOM METOAMKHM OGYPOBBIX PaboT, TaK KaK OH ITO3BOAS-
eT BLIOpaTh MAapKHUPYIOUUN TOPH30HT, Hanbonee IIeAeCOOOPA3HBIA AAS CTPYK-
TYpHO-TIOUCKOBOTO OypeHHs, M, CACAOBATEALHO, COKPaTUTh MaTePHAABHBIC 3a-
TpaThl ¥ BpeMsi Ha OTKPHITHEe MeCTOPOXAESHHMH HeTH U rasa.

CyIeCcTBYIOT AOCTATOUYHO YETKHEe 3aKOHOMEDHOCTH Pa3BUTHUS ANCTapMo-
HUYHOM CTPYKTYPHl OC3AOYHOTO Y€XAa, 3HAHHE KOTOPHIX OCOGEHHO BakKHO B
HavaAbHBIE 3Tallbl OCBOeHUs HedTera3oHOCHBIX IMAOLIGAEH.

Bo-IlepBLIX, YeM [AACTHYHEEe IIOPOABI M 4YeM OOAbllle WX MOLJHOCTH,
TeM HHTEHCHBHEee MPOSIBASIIOTCS TOPU30HTAABHEIE ABHJKEHHS M AHCTapMOHHS
CTPYKTYPEI B TIOPOAAX AAAOXTOHA U TeM OOABIIe BEICOTA HaBEIIeHHHIX aHTUKAM-
HaAel.

Bo-BTOpBIX, YeM GOABIIE MOIIHOCTB JKECTKUX ITOPOA, IOKPBLIBAIOIINX TOPHU-
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30HT MNAQCTUYHBIX CAOEB, TeM MEHbIlle BLICOTA HAHOIIEHHBIX CTPYKTYP, Pa3BU-
TBHIX B 3THX IOPOAAX U TeM chrabee MPOSIBACHA B HUX AMHEHHOCTE.

O MeroanKe MOHMCKOB AOBYIIeK YB HOAHAapABHMIroBBIX (OATIOKPOBHBIX)
CTPYKTYP. IIOMCKH TaKUX CTPYKTYp HPEACTABASIIOT COGOMl HauGoree TPYAHYIO
3apavy. [TopAHaABUIOBEIE CKAGAKHM OOGEIYHO He OTPAaXKaloTCs B peAbede M, CAEAO-
BaTeAbHO, He MOTYT OBITb OOHApPY)XEHBI AUCTAHIIMOHHLIMU METOAAMHM, OHU He
KapTUPYIOTCSI T€OAOTHYECKOM CHLEMKOM M He BBISBASIOTCSA reoMOPQOACTHYECKU-
MH HCCAEAOBaHUSIMH. B AQHHBLIX YCAOBHAX OCOOEHHO BA’XHO BOOPYKHUTHCS IIpa-
BUABHBIMH TE€OPETUYECKHUMU MPEACTAaBACHHUSIMY, IOMOraloIIMMH pacuindpoBaTh
TAyOHHHYIO CTPYKTYPY HO CKYAHBIM H, Ka3aAOCh Obl, IDOTUBOPEUYUBLIM T€OAOTO-
reopU3nIeCKUM AAHHBIM. IIlapps>KHO-HAABHIOBasi KOHIIENIUS TeHe3Hca CKAaA-
4aTOCTH AOAKHA CAYXHTb DPYKOBOACTBOM IIDM HHTEPIPETalud MaTepHaAoB
reo(pu3nYeCKUX HCCAEAOBAHHM U TAYOOKOro OypeHHs, IPOBOAMMEBEIX B TakUX
30HaX., Heo0X0AMMO yYUTHIBaTh, YTO BCe MOATIOKPOBHBIE CKAAAKH B CBOIO Oue-
PeAb TIOAYMHEHBI HAABHUIOBHIM HAPYIIEHUAM OOABIION IPOTSIKEHHOCTHU H, CAe-
AOBAQTEABHO, AASI MX MOMCKOB MOTYT OLITH MCIOAB30BAHBEI T€ XK€ METOAUYECKHE
IIpUEMBl, YTO U IIPH IIOMCKAX CTPYKTYpP ((PPOHTAALHEIX, TBIAOBEIX, CKBO3HBIX H
HaBellleHHBEIX) BEPXHEro 3Taxka.

HanboAee pe3yAbTaTHBHBIMM TOKA SBASIIOTCS CEMCMOPA3BEAKa U TAYOOKOe
OypeHue.

Heo6X0AMMO NMOAYEPKHYTB, YTO BBHISIBACHHE [TOAHAABHUTOBBEIX (IIOAITOKDOB-
HEIX) CTPYKTYP NPEACTABAsieT GOABIIOH Pe3epB AASL OTKDBITHSI HOBEIX ITPOAYK-
TUBHBIX @HTHKAMHAABHBIX 30H, AASI IPUPAIIEHHUs K [IEPCIEKTUBHEIM Ha HedTh U
ra3 3eMASIM HOBBEIX OOIIUPHEIX TEPPUTOPHIL.

OCOBEHHOCTH TMOMCKOB AOBYLIEK YB,
CBA3AHHbLIX C MOTrPEBEHHLIMKM PUDAMMU

Co6cTBeHHO pUQIOBBIE TEAA [TOAPA3AEASIIOTCS Ha TPHM OCHOBHEIX THIIA.

1. baprephble pugoBble cucmembl — 3TO 30HAALHBIE TeAa NPOTIKEHHO-
CTBIO B AECATKH H COTHH KHAOMETPOB, LUMPUHOM 1,5—2,5 KM, MOIIHOCTBIO OT
150 a0 2000 M, KOHTaKTUDYIOLIHE BO BHEINIHEH YaCTH C TOAIAMH KOMIICHCAIIWH.
BapeepHEle pudbI aCUMMETPUYHEL, ¢ KPYTHIMH (15— 45°) BEICOKOAMIAMTYAHBIMHE
TAyOOKOBOAHEIMH U IIOAOTMMHM MAaAOaMIAMTYAHBIMU IIEAb(POBLIMH CKAOHAMH.
ITo mpoctupanuio puGOBEIX rpebHEN AOKAAM3YIOTCSA AOKAABbHLIE BEPIIMHEI aM-
IAUTYAOU OT eauHHUL A0 200 M u pa3mepamu (0,5—1)x(1 —4) kM. [ToppudoBHe
OTAOXEHHsI 3aA€TAIOT YaCTO MOHOKAMHAABHO MAM (paekcypoobpasto. Haapudo-
BBI€ OTAOXKEHHsi OOpasyloT BBINOAAXKMBAIOIIUECS BBEePX IO Pa3pe3dy MOAOTHE
IOAHATHS, «HOCED», (DAEKCYDEl, OCAOXXHEHHBIE AOKAABHHIMHM KymoaaMH. Ha
[lepecevyeHUsAX C QHTUKAMHaASIMU OapbepHble PUMH 00pa3ylOT KOMOMHHPOBAH-
HBIe AOBYIIKY, OOBIYHO §OA€e IMEepCIeKTHBHBIE, YeM BHECTPYKTYPHBIE YYaCTKU
pudoOB.

2. Ogunounbie BHeulHue pugbl OKPYXeHBI CO BCEX CTOPOH KOMIIEHCHUPYIO-
el TOAIIeH, TOAPA3AEASIOTCS Ha: a) KOHYCOBUAHBIE H IIOAKOBOOOPa3HEIE PU-
(b1 («IMHHAKABIY) OOABIION MOIMHOCTH (A0 350 M), C MAAOH MAOIMAALIO OCHOBA-
Husl (1 —2)x(2—8) KM U KPYTEIMH CKAOHAMHM OT €AMHHI] A0 HECKOALKHX AECST-
KOB rpapycoB. OHHM 9acTo 06pa3yloT HEelOYKH U CBS3KH; 6) MAOCKOBEpPIIMHHEIe
U aTOAAOBHAHBIE (KOABLIEBEIE) DH(ME — OKPYTAbIe MacCHUBBI YAaCTO OOABIIOH
MAOIIAAU U C IIEHTPAABHOU AATYHOM, OKPYKEHHOHN AOKAABHBIMH OpPraHOTeHHBIMH
mOoCTpoUKaMu. OAMHOYHBIE DUMEI, KaK MPaBHUAO, CONPOBOKAAIOTCS a30HAABHBI-
MU AOKQALHLIMHU CTPYKTYPaMU OOAeKaHUs (YIAOTHEHUs).
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3. OguHouHble WeAbghOBble OPraHOreHHble NOCMPOUKU, PACIOACKEHHEIE
CpepA MEeAKOBOAHBIX KAapOOHATHHIX W KapOOHATHO-XEMOTEHHBIX OTAOKEHHUH,
HIPeACTABASIOT AMH30BHAHBIE M XOAMOBHAHEBIE TeAd HeOOABIINX pasmepos (0,5—
—1)x(1—4) kM u aMoAuTyAsl (10—80 M), 4acTO CBSI3aHEI C AHTHKAUHAAAMH,
FOPCTOBHAHBIMM OAOKaMH, (DAEKCYPaMU U COHPOBOKAGIOTCA MAAOAMIIAUTYAHBI-
MH CTPYKTypaMu OOAEKaHHS, BO MHOTHX CAy4YasixX GoAee MEepCHeKTUBHBIMU, YeM
CaM# OpraHOreHHble MOCTPOUKHU.

dusuyeckre CBOMCTBa PU(OBBEIX TEA CYLIECTBEHHO OTAMYAKOTCS OT OKPY-
SKAIOLIMX UX OTAOKEHHM, YTO CO3AAET OAQroNpHSITHHIE IIPEAIIOCHIAKUA AASI (hpOp-
MHMPOBAHUSI aHOMAAUHN B reo(pU3NYEeCKHUX MOASX.

YaAeALHOEe DAGKTPHUYECKOe COMPOTHBA€HHE pPHQOreHHBIX OOPa30BaHUU B
2—4 pa3sa BhilIe, yeM 6acCEeMHOBOr0 KOMIIAEKCA, HO COM3MEPHUMO C COINpPOTUB-
AeHHeM MIeAL(OBOro ¥ 3BAllOPUTOBOTO KOMIEHCHUDYIOIIEr0 KOMIAEKCOB. Tep-
pUreHHBIE WM TEpPPUreHHO-KapOOHATHBIE OTAOKEHHs KOMIIEHCHPYIOUIEro KOM-
IAEKCa UMEIOT MOHUKEHHOE COIPOTHBAECHHE.

TAoTHOCTE pudoOreHHBIX 00pa30BaHUM U3MeHsdeTcsi OT 2,4 Ao 2,77 r/cm® B
3@8BUCHMOCTH OT ITOPUCTOCTU U AOAOMUTHU3aUMHU. IIpy MMOAHOM AOAOMUTH3ALUU
IIAOTHOCTH CKeAeTa IOPOAEBI BO3pacTaeT ¢ 2,72 po 2,83 r/cM°. YBeAuueHUe TAOT-
HOCTH MOPOA Ha 1—4 % oTMedaeTcs U AT HaAPUQOBEIX CTPYKTYP YHAOTHEHHS.
FAMHMUCTO-KapOOHATHRINA ©6acCeMHOBLIE U KapOOHATHHIA MeA.KOBOAHO meAbgo-
BBEI KOMIAEKCHI HMEIOT NOHWKeHHylo (Ha 0,02—0,18 r/cM’) HAOTHOCTB MO
CpaBHEHUIO ¢ pudaMu (B CAydae UX AoaroMuTu3anuu). [[AOTHOCTH CylIeCTBEHHO
U3MEHSIeTCS: MPU TEPPUIeHHOM COCTaBe KOMIIEHCHUPYIOIIMM KOMIIAEKC HMEET
[IAOTHOCTb MeHee 2,5 T/cM’; IpU SBAOPUTOBOM COCTABE TOT K€ KOMIAEKC MO-
JKeT HMMeTh KaK IIOBHILIEHHYIO, TaK M IMOHM)XEHHYIO II0 OTHOIIEHHIO K pn(py
TAOTHOCTb B 3aBHCUMOCTH OT COOTHOIIIEHUS B pa3pe3e aHMAPUTOB (2,8 r/cM ) u
coneit (2,15 r/cm).

CKOpOCThb pacIpOCTpaHeHHsI CEMCMHYECKHUX BOAH B PUGOTeHHBIX 00pa3o-
BaHHUSX 3aBHCHUT OT psidd (pakTOpPOB, B TOM UYUCAE€ OT IOPUCTOCTH, IAOTHOCTH U
AOAOMHUTH3AIINK. B CUABHO AOAOMHTU3VMPOBAHHBIX U3BECTHSAKAX MAACTOBBIE CKO-
poctu paocturaior 6,1 —6,5 KM/c. YCTaHOBAGHEI 3HAYMTEALHEIE KOA€OAHUSI CKO-
poctu 3,5—6,1 KM/C B U3BECTHSIKAX PA3AMYHEBIX THUIIOB.

B OTAOKeHHSIX 6acCeHOBOrO KOMIIAEKCA MAACTOBEIE CKOPOCTHU B PUOBEIX
OTAOXKEHUsX OOHYHO Goree Hu3Kue 3,8—5,0 KM/c, a B TeppPUIreHHREIX, TEPpH-
reHHO-KapOOHATHEIX M COASHBEIX KOMIIEHCUPYVIOIIUX KOMIIAeKCax HuXe Ha 0,5—
1,5 kM/c, yueM B pucgoreHHoM. OAHaAKO NPU IpeobAapaHMM B 3BAMOPHUTAX aH-
TUAPHUTOB CKOPOCTH B pUGOreHHOM M KOMIEHCHDPYIOIIEM KOMIIAEKCaX MOTYT
OBITE OAM3KMMU HAM AdKe OOAee BBLICOKMMH B IocAaepHeM. IIoBHIIIeHHE CKOpO-
CcTH Ha 3—9 % OoTMedaeTcsi AASI HAADHU(QOBHIX CTPYKTYD YHAOTHEHMS.

MarauropasBeAKa He SIBASIETCSI IIOMCKOBBIM METOAOM IIPU BLISIBA€HHUU pU-
¢oB, Tak Kak pUQPOBLIE MACCUBLI HEMArHUTHHI U He (POPMHUPYIOT aHOMAAMU B
MAarHMTHOM TIOAE, OAHAKO €€ Pe3yABbTaTHl CAE€AyeT NPHBACKATH AASI IIPOTHO3UPO-
BaHusi pUQOBHIX OOBLEKTOB. B psiae paliOHOB OTMeYaeTCs IMPUYyPOYEeHHOCTh PH-
(oBHIX TeA K ouyaram NAATOPMEHHOTO MarHeTU3Ma MAM K 30HaM TAYOHMHHRIX
PAa3AOMOB, OTPA’KAOIUMCS AMHEUHBIMU MarHUTHBIMHM MaKCHUMyMaMH; YCTaHOB-
AeHa IPUYPOYEHHOCTH OAMHOYHBIX QTOAAOB K OTHOCHUTEALHBIM AOKAABHBIM Mak-
CHUMYMaM MarHUTHOTO IIOASL.

DAEKTPOpPa3BeAKA UCIIOAB3YETCSI B KOMIIAEKCE C APDYTHMH METOAAMM AASA
BBISIBAGHHUSI OOPTOBBIX 30H ITAA€ONPOTHOOB U B HEKOTOPHIX CAyYasaX AASl MTOMCKOB
AOKaABHEIX pU(OB U MPSIMOM OIEeHKH uX HedrerazoHOCHOCTH. B BaccelHax c
TeppUTeHHBIM BhITOAHeHHeM (KaMcko-KuHeAbCKasi cucrema) HeHTPaAbHBIE Yac-
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TH IporuGoB OTOOpaXkaroTcs MO pe3yabraTaM MeTopoB TT, MT3, B33, 3CB3
anomaausmu 100 —450 CM, a GOPTOBEIE YCTYIIBI — 30HAMH HAHOOABIIUX TPaAU-
€HTOB M3MeHeHUs I1apaMeTpOB.

B oONpeAeAeHHBIX TEOAOTHMYECKUX YCAOBHSIX IOAOXKHTEALHEIE Pe3YABTATHI
[p¥ TIOMCKax pudoB AaeT rpaBupasBeaka. Hauboablas U30EITOYHAsE IAOTHOCTh
0,34 r/cM’ M MaKCHMAABHBI AHOMAAbHEIH 3(@eKT HaOAIOARIOTCS, KOTAA
BMeNIAouil pud IIOPOAAMH SIBASIIOTCSI COAM. AHOMAABHBEIH 3((EeKT MOoXKeT
pocturath 0,5x10 M/c Ha Kaxkawte 100 M BBICOTEI puda (B 3aBUCUMOCTH OT TAY-
OMHEBEI €ro 3aneraHus W MAOIMIaAuM). EcAM BMemamliye IOPOABI IIPEACTaBAEHBL
TeppUreHHBIMU 00pa30BaHUAMH, U3OBITOYHAsA IIAOTHOCTh PU(POB HE NpPEBLIIIaeT
0,15—0,2 r/cM’® 1 pudOBBIE MACCHBEI CO3AAIOT HE3HAYUTEABHEHI AHOMAAHH AO
0,7x10 M/c., Hanboaee yeTko 0TOOPA>KAIOTCA CEAMMEHTAIIMOHHLIE PU(OBHIE yC-
TYIBI, KOTOPBIM COOTBETCTBYIOT AMHEHMHEIE 30HBI BBLICOKMX IDAAMEHTOB yOBIBa-
HMs AHOMAAMM CHARI TSKECTH UAM UX NIPOM3BOAHHEIX. TakK, CeAMMEHTAIITMOHHOMY
ycryny IlpUKacnuicKof BIIAAMHBI OTBEYAeT IPABHUTALMOHHAs CTYNEHb aMIIAM-
TypoM oKoAao 40x10 M/c. OAHAKO AAST OAHO3HAYHOM HHTEPIPETallMU TeOAO-
THYEeCKON IOPOARI TPABHUTAIIMOHHHIX CTyNeHel HeOOXOAMMO HX IepecevyeHne
PEeruoHAABHBIMM CEWCMHUYECKHMMH NPOQUAAMH M IIapaMeTpUYEeCKUMH CKBa-
>KUHaMH.

AASL BHIAGAGHHSI PU(QOBBIX TEA NPUMEHSIeTCs U TepMOMeTpus. B TemroBoM
moare pudy, 3areramolleMy B TEPPUIe€HHBIX IIOPOAAX, MOXET COOTBETCTBOBATh
[IOAOKUTEABHASI aHOMAAMSI BCAEACTBHE OOAee BBICOKOM TEIAOIPOBOAHOCTH M3-
BECTHAKOB. YMEHLIIIEHHeM TeMIIEPpATypHOrO TI'PAaAMEHTa OTMEYaeTCs aTOAA
Xopcmy B [TepmckoM Gaccetine, 6aprepHEIH pud SaBapac B Texace.

HaunGoree nHPOPMATUBHEIM METOAOM IIPDU IOMCKAX M KAPTHUPOBAHWUU PH-
doB B Gacceiimax Aroforo Tuma siBasercsi celicMopasBepka MOIT u ee KoM-
IIAeKC €O CKB&XXMHHEIMH Meropamu (MOT, BCII, akycTuuecKHH KapoTax).
Arsi BeipeAeHUs1 pUQOB HCIOAB3YIOTCSI CEMCMHYeCKHe DPa3pe3kl U KapThL IO
HapApPH(QOBBIM IDAaHMIIAM, KAPTH BpeMeH ({) IPEATIOAOXHUTEALHO DPUGOTEeHHEIX,
KOMIIEHCHUDYIOIIUX M IePeKPHIBAIOIINX KX TOAI, KAPTEl IIAACTOBBIX U HHTEP-
BAALHEIX CKODPOCTeM, rpad)MKu M KAPTH PA3AUYHBIX [IapaMeTpPOB, OTOOpaXkaro-
I[UX AHOMAAMM AMHAMHYECKHUX XapaKTEPUCTUK KOAeOaHHMM, CHHTeTHYECKHEe
CeMCMOrpaMMEl UM TpadUKU CKOpOCTeU. BeIpeasieMBEIe AHOMAAMM TIO3BOASIIOT
MIPOrHO3UPOBATh MECTOIOAOXKeHHe DHUda, peabed ero KpOBAM, HHOTAG MOII-
HOCTb, XapaKTep BLIKAWHHBaHWs KOMIIEHCHDYIOIIMX TOAIN ¥ IePeKpPHIBAOITUI
pud OTAOKEHHM, OAHAKO AAIOT HEAOCTATOYHYIO MHGOPMAIMIO O IPAaHHIAX 3a-
Melenuss pudoBbIX danuii Ha HepUQOBHBIE, T.e. O AMTOAOTMYECKHX TIPAaHUIIAX
AOByIUeK. Paspeniaromasi CIOCOGHOCTh CEMCMOPAa3BEAKM IMOHHKAETCsI B BEICO-
KOCKOPOCTHOM paspese, TaK KakK IPH Vigr 5,5 KM/C BO BPEMEHHOM HWHTEpPBaAe
0,05 ¢ yKAGABIBAETCsI KapGOHATHOE TeAO MOITHOCTEIO 130 M.

[NoBrilIeHHe WHPOPMATUBHOCTH CEMCMOpPAa3BeAKM BO3MOJKHO IIyTeM KOM-
naekcupoBanus moaeBeix (MOT'T) u ckBaXuHHBEIX (MOI) MeToAOB M HCIIOAB30-
BaHHA MPOCTPAHCTBEHHEIX HabGaopeHU MOT. Aasi BEIAeAeHHs DHQOB B psae
CAy4YaeB, B YACTHOCTH IIPHU UX 3areTaHHM IIOA MOIIHBIMHU COASIHBIMH, aHTHADPHTO-
BLIMU U TAMHSIHBIMHM TeAaMu, MOKeT OrITh addekTuBern KMIIB.

Aasi ommo3HaBaHMS PUGOB HEOOXOAHMMO HCIOAB30BATH KOMIIAEKC TIpHU3Ha-
KOB, TaK KaK psiA OCOOEHHOCTeH BOAHOBOTO IIOAS MOJKET OBITh IPHUCYI U ADY-
MM T€OAOTMYECKHM TEAaM — TAMHHUCTBIM U COASHBIM AMAIMpaM, 3PO3HUOHHBIM
BBICTyIaM, HHTPY3HSAM H T.IL

[TouCKM ¥ TIOATOTOBKA PU(GOB K TAYOOKOMY OYPEHMIO AOAKHEI IIPOBOAUTh-
Cs1 TIO3TAITHO.
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Ha mepBoM 3Tame TpPacCHUPYHOTCSI OOPTOBEIE 30HBI HEKOMIEHCHDOBAHHEIX
Mporu6oB ¥ UX PUQOBHIX TPEHAOB, BEIABASIIOTCS AOKAABHEIE QHOMAAUMHU (bU3MTe-
CKMX IIOAeM, BO3MOXKHO CBSI3aHHBIX C pudaMH, IPOBEPSAETCS WX IIPHUPOAR, BBI-
pabaTeIBalOTCs KpUTEPHH ono3HaBaHHs pHGoB. [Toucku pudoB OCyIecTBAAIOT-
csl TIPEMMYTIEeCTBeHHO CeiicMopa3Beakoil MOI'T B KOMIAEKCe C BEICOKOTOYHOM
rPaBH-, IAEKTPO- U CENCMOPa3BEAKOHN C IapaMeTpuieckuM OypenueM. CencMu-
yeckHre IPodUAN 33AAIOTCSA [0 PEe3yAbTaTaM IPABHPA3BEAKU U S3AEKTPOPA3BEAKH
BKPECT NPOCTHPAHHS QHOMAABHBIX 30H, IIPEATIOAOKUTEABHO CBSI3AHHHIX C 6Op-
TaMH HEKOMIIEHCHPOBAHHBLIX MPOTHOOB ¥ pHU(OBEIMU TeraMHu. PaccrosiHue Mex-
Ay TIPODUMASIMUA OIIPEAEASIETCSI BO3MOKHBIMU pasMepaMi OOBEKTOB M COCTABASIET
OT 2 A0 5 KM, IleAeco0Bpa3Ho IIPUMEHEHHEe MIPOAOABHO-HEIIPOAOABHOTO mpodu-
AnposaHus MOI'T.

Ha BTOpPOM 3Talle NOATOTABAMBAIOTCS K TAYOOKOMy OypeHHIO pudbl, HaA-
pudoBEIe CTPYKTYpHl OOA€KaHHs, OLIEHMBAETCs DPEAAbHOCTH CYIIeCTBOBAHMS
0APHUQOBBIX MOAHSATHIN M IPOBOAUTCS UX MOAIOTOBKA K OypeHHIO. IPOTHO3UPY-
ercsa TUI pudOBOro Tera U ero HedTeras’oHOCHOCTb. OCHOBHOM METOA IIOATO-
TOBKMA PUQOBLIX AOBYIIEK K OYPEeHUIO — CeHMCMOpPa3BeAKa, IPUMEHSETCS TaKXe
KOMIIAGKC C OypeHHeM, CKBaXHHHOU ceiicMopa3BeaKo MOT U CKBa’KMHHOHM -
rpaBuMeTpuei. [TAOTHOCTE ceTH CeHCMUYECKUX npodunreit ot 1,5 po 2,5 KM/KM>
u Goaee, paccTossHUS MexkAy npoduasmu Ao 300—500 m. CucteMbl nmpodusei
(B 3aBHCMMOCTH OT (pOpPMEI pH(OBON AHOMAAWM) MOTYT MMEThb DA3AMYHBLINA Xa-
paKTep, T.e. OHH MOIYT GBLITH OPTOrOHAABHEIE MAM papHasbHble. KOHIE npodu-
Aelf AOAJKHBI BBIXOAUTH B pasHodalnarbHBIE 30HBI U YBA3KOW KOHTYPOB OT-
AEABHO B IIPEACAAX OPraHOTeHHOrO TeAd U B CMEXKHEIX (paljuarbHEBIX 30HAX.

OCOBEHHOCTM NMOUCKOB AOBYWEK YB HEAHTUKAMHAABHOTO TUIMA

B mocaepHHe TOABL BCe GOABUIYIO POAb B IIOMCKOBEIX M Pa3BeAOYHEHIX paGo-
Tax Ha HedTh M ra3 CTAaAM UIPATh 3aAreXM B HEAHTUKAMHAABHEIX AOBYIIKaX.
PaszHoo6pasue OOGCTAHOBOK TEPPUTEHHOIO OCAAKOHAKONAEHUs OIpeAeAsieT
CAOKHOCTD BBISIBAGHMSI M TIOATOTOBKU K IIOMCKOBOMY OYPEHMIO HEaHTUKAWHAAD-
HEIX AOBYIIEK.

OTH 33pa4YM PEIAlOTCST KOMIIAEKCOM reo(PU3HYEeCKMX METOAOB, BEAYIINM
CpeaH KOTODHIX sIBAsIeTCsi ceiicMopasBeaka MOIT c yuerom AK, CK, BCIIL, ITK
U APYTHX METOAOB Teo(bM3NYeCKHUX MCCAGAOBAHUM B MPOGYPEHHBIX CKBaXHH. B
psAe CAydaeB CeMCcMopa3sBeAKa KOMIIAEKCHPYeTCsl C 3AeKTPOPA3BEAKOH B pas-
AMYHBIX MOAUMUKAIIMASAX U C BHICOKOTOYHOH IPaBHPAa3BEeAKOM.

CeiicMopasBeakoin MOI'T pemaroTcss CTPYKTypHBIE 38A849U KaPTHUPOBAHHUS
KPOBAHM M IIOAOILBBI AOBYIUKM (IIDH €€ AOCTATOYHOM MOILIHOCTH) U 3aAa4H OIpe-
AEGAGHHS COCTaBa TEPPUIeHHBIX OTAOJKEHHH M €Tr0 AATePAAbHBEIX HW3MEHEHHU B
IpeAeAdX W B OKPECTHOCTH HPEATIOAaTaeMBIX AOByIIeK. CTPYKTYPHEIE 3apaui
PelIAKTCSA TPAAMLIMOHHEIMU METOAAMH, AMTOAOTHYECKHE — METOAOM IIPOTHO3M-
pOBaHMsI TEOAOTMYeCKOro paspesa. [1op HOpPOTHO3HMPOBAHHWEM T'E€OAOTHYECKOTO
paspesa (IIT'P) moHMMaeTcsi KOMIIAGKC IPUEMOB YTAYOAeHHOM 0OpaboTKU MaTe-
puaroB cericMopasBepku MOIT u rayGoKOro OypeHusi C LEABIO MOAy4YeHHs
vHGOPMAIlMA O BeIeCTBEHHOM cOCTaBe H (AIOMAOHACHIILEHHN H3y4aeMEBIX
OOBEKTOB.

dopMupoBaHre HEAaHTHKAMHAABHHIX AOBYIIEK YaCTO CB3aHO C BBIKAMHU-
BaHMEM KOAAeKTOpOB. Haumbonree yCIiemHO IO AQHHBIM CeHCMOPA3BEAKH IpO-
CAEXHMBAIOTCSA 30HLI BHIKAWHHUBAHUS AMTOAOTO-CTPATUTPaduyeCKUX KOMIIAEKCOB
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Ha CKAOHAX KPYIIHBIX CBOAOB M B GOPTOBEIX YacCTAX IPOrMGOB W BapAuH. OAHA-
KO AOCTUTHYTasl pas3peliatoias CIloCoOGHOCTL CEACMOPa3BeAKH He 06ecieunBaeT
BO MHOTMX CAyYasiX BRIIBAGHHSI B TPEAEAdX 3THX 30H AOKAABHBIX OGBEKTOB,
OCOGEHHO B CAOKHBIX CEMCMOAOTMYECKHX YCAOBHSIX H MIPH MAABIX YTAQX CXOXK-
A€HUST BEIKAMHHUBAIOIINXCSI TPAHMII.

Pazpemaromias cnioco6HOCTE cericMopa3BepAkd MOTT MOBHIIIaeTCs 3a cUeT
PacCIIMPpeHUsA AMAIla30Ha YaCTOT CEeMCMHYECKHX KOAeGaHHUH U 3a cUeT GoAree
TIOAHOTO MCIIOAB30BAHWS AMHAMHYECKHX [IapaMeTPOB 3aIHCH. AASI MHTepIIpeTa-
UMM MCIOAB3YIOTCS aMIAMTYAHBIE IIapaMETPEl (M3MEeHeHHe aMIIAMTYA, WX OTH-
Oaromux, U3MEeHeHHe CPEeAHHX aMIAMTYA WAM SHEpPIUH B MHTepPBaAe perucTpa-’
UMK BEIKAMHUBAIOIMXCSI TOPU30HTOB U AD.) M CIIEKTPAABHEIE XaPaKTePUCTHKH
OTPaKEHHBEIX BOAH. CHOCOGHI OCHOBAHHBIE HAa MCIIOAB30BAHMHU CHEKTPAABHBIX
XapaKTEepPUCTHUK, 0becreynBaroT 6oaee BBICOKYIO Pa3pellaroiyio CIOCOGHOCTD U
AOCTATOYHO MIHPOKO NMPUMEHSIIOTCS HA MIPAKTHKE.

AAsi OlpeAereHUS! BEIIeCTBEHHOTO COCTaBA U (PAIOMAOHACHIIEHHUS HCCAE-
AYeMBIX OOBEKTOB NPUMEHSIETCSI 9AeKTPOPa3BeAKa. AHaAU3 TEOPETHYECKUX
KPHMBBIX KAaXXyIerocsi CONPOTHBAEHHs [TOKA3BIBAET, YTO IOSIBAGHHE B paspese
TIPOBOASIIIETO CAOSI UAM CAOS BEICOKOTO CONPOTHBAEHMSI, KOTOPHIE CYIECTBEHHO
OTAHYAIOTCS OT CONPOTHUBACHUST BMEIIAOIIEH CPEABl, BEI3EIBAET 3aMETHOE H3Me-
HeHWe POPMBI KPUBOIA.

Pasanynble METOABI 9A€KTPOPA3BEAKH IPHUMEHSIOTCS AAS pPelLIeHUusT TeOAO-
TMYEeCKUX 38Aa4Y, CBA3AHHBIX C BEIAGA€HUEM AUTO(AIMAABHBIX KOMIIAEKCOB OT-
Aroxenurt. Ha Ceseprom Caxaaune uccaepoBanusi MT3 HO3BOAMAK BBIAEAUTH
TI0 3HAYEHHSIM CONPOTUBACHHUH PaClpeAereHHe TAMHMCTBIX, TeCYaHUCTEIX OPOA
B paspese HHXXHETO — CPeAHEero MHUOLIeHa U HaMEeTUTh AOKAAbHBIE OOLEKTHI IIO-
HCKOB.

Metoabr OCM u U3 DpHMEHSIIOTCS B Boaro-Ypaansckoit HedTerazoHocHoOH
IPOBUHIMM C LEABIO NPOCAEKMBAHUS 30H PE3KOT0 M3MEHEHHs] MOLIHOCTH Tep-
PUTEHHBIX OTAOXKEHMH M, B YaCTHOCTH, BBISIBAGHHsI 3PO3HOHHEIX BPE3OB, BBI-
HOAHEHHBIX TEPPUTeHHBIMH IIOPOAAMH, K KOTODHIM IPUYPOYEHHl HEAHTHKAHU-
HaAbHbIE AOBYIIKH. Pe3KHe M3MEHEHHs MOILIHOCTH HU3KOOMHBIX TE€PPHICHHBIX
OTAOKEHMH B KapOOHATHOM pa3pese BHI3BIBAIOT 3HAYUTEALHOE YBeANYeHUe
IPOAOABHOM IIPOBOAMMOCTH BCEro paspesa. B mpeaerax KaMcKo-KHHEABCKOM
CHCTeMBbI IPOruGOB 3TO AQeT BO3MOKHOCTh KapTHPOBAThb AOKAALHEIE TYpHeH-
CKUe BPE3kl, 3aIOAHEHHbIe MeCYaHBIMU OTAOXKEHHUSIMH, K KOTOPBIM MPUYPOYEHE
3arexu HedTH.

AAsl BHISIBAGHHSI U OCOGEHHO AAS ITOATOTOBKH «HETPAAULUOHHEIX» OOBLEeK-
TOB MAH OOBLEKTOB B CAOKHOM I€OAOTHYECKON O6CTAaHOBKE HeOOX0AMMO KOM-
[IAEKCHPOBaHHE reo(U3NIECKUX METOAOB M IAYGOKOTO GYpeHHs, HCIOAL30OBa-
HHE BEICOKOpa3pelIarolled CeMCMOPAa3BEAKH ¢ yueToM AaHHBIX AK, CK, BCII u
ITK B CnelMaAbHBEIX [apaMETPHYECKHX CKBaKMHAX, PesyapraToM Takux paGor
SIBASIETCSI KaPTHPOBaHUEe O0BLEKTa, MPOrHO3UPOBAHHE AMTOAOTHYECKOIO COCTaBa
(@ B HEKOTODPEIX CAYYasiX M €ro MPOAYKTHBHOCTH) H MOAEAMPOBaHUE YCAOBUM
OCAAKOHAKONAEHHs IIPH (POPMHUPOBAHMU AOBYIIEK He(TH U rasa.

OCOBEHHOCTM MOWMCKOB AOBYLIEK YB B CKAAAYATO-HAABMIOBBLIX 30OHAX

BLISIBAATE HaABUTH, GAAropAapsi UX GOABIION TPOTSI)KEHHOCTHU (COTHH U ThI-
CsTYA KUAOMETPOB), 3HAYUTEABHO Aerde, YeM AOKAABHEIE CKAGAKH, pas3MepHl KO-
TOPBIX OOBIYHO He MPEBHINAIT 7— 15 KM 10 AAMHHOH OCH. DTO AQeT BO3MOXK-
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HOCTb OTKPHIBATE Hed)TEera30HOCHEIE CTPYKTYPHI IO MPHUHITUITY: OT OOILIero — K
4aCTHOMY. MeTOAHMKa BKAIOYAeT B ceOs BRIIBAGHHE U TPACCHPOBAHHE B MEPBYIO
ouepeAb PETrHOHAABHBIX HAABHUIOB, a 3aTe€M KapTHPOBAHUE OCAOXKHSIOLIHX HX
QHTUKAVHAABHBIX AOBYIIEK. [TOMCKH CTPYKTYpHOM Iaphl: HAABHUT-CKAQAKA MOTYT
MPOU3BOAUTBCS C MOMOIIBIO IIOA€BOH reOdHU3HKH, TeOAOTHYECKOM U reomopdo-
AOTHYECKOM CHeMOK, H3y4eHHs 0COOeHHOCTENH HEOTEKTOHHUKH, AUCTAHITMOHHEIMHA
METOAAMH, a TaKXe OypeHHeM KAapTHPOBOYHEIX M IOMCKOBHIX CKBaXuH (Kama-
aetpuHOB MLA., Kazannes O.B., Kazannesa T.T., 1983).

W3 reodu3myecKux METOAOB MOTYT OHITH DEKOMEHAOBAHEI CEACMOpPa3BeAKa
MeToAOM o0me#li rAyOnHHONH Toukn (MOIT) B KOMIAEKCe C FpaBUMeTpHEH, a B
00AaCTAX pPAa3BUTHA COASHOM TEKTOHMKH H C 3AEKTpopasBeakoit. CeiicMopas-
Bepaka MOTIT nossoasgeT oOHapy’>KMBaTh 30HBI HAABHIOBHIX HAapYIIEHHH B TeX
paNoHax, TAe pa3pe3 IPEACTABAEH AWTOAOTHYECKH Pa3HOPOAHBIMH TOAII[AMH,
HaIlpyuMep, MePeCAAUBAIOIIMMHUCA I[Ia4KAaMHU KApOOHATHHIX M TEPPHUreHHEBIX IIO-
poA. B ycaoBHsIX 0AHOOOpPasHOro paspes3a OCAAOYHBEIX OOpa30BaHHUi IOAOKH-
TEABHBLIE PE3yABTATH MOT'YT OHITh NMOAYYEHBI C IIOMOLIBIO KOMIIAEKCA CeHCMOo-
pa3BeAKH M IPaBUMETPHH.

I'paBuMeTpHYecKHe aHOMAAHMH, COBIIGAAIOIIME C IIOAOXKUTEABHEIMH CTPYK-
TypaMH, BBIIBAEHHEIMH CEMCMOpAa3BEAKOM, HaMeyaloT IOAOKeHHe 30H HaABH-
TOB, TPAaCCHPYIOLIMXCS BAOAL KDPYTHIX KPBIABEB TI'DAaBHMETPHYECKUX «IIOAHS-
THH». I10 CTPOEHMIO KPBIABEB 3THX IIOAHSATHIH» MOJKHO ONPEACAUTH M HaIlpaB-
AeHHMEe HAKAOHA HAABMIa, IOrPY’XKAaIOIIerocs B CTOPOHY NOAOroro Kphird CTPyK-
Typel. TIpH 3TOM CA€AyeT Y4YHUTEIBaTh, YTO K (PPOHTAABHLIM 30HAM HAABHMIOB
IIPUYPOYeHL! AMHEHHble AHTUKAMHAABHBIE CKAGAKHU C KDPYTHIMH KPBIABSIMH, a K
THIAOBBIM YaCTSIM NAACTHH — IIOAOTHE KYIIOAOBUAHEIE IOAHATHSA NAATGOpMEH-
HOro oOAMKa.

HoBHIM 1IIepCIIeKTHBHBIM METOAOM IIOMCKOB He(Tera3oHOCHEIX CTPYKTYP
SIBASIETCSI AMCTAaHIIMOHHBEIH METOA, BHEADEHHE KOTOPOro B NPAKTHKY Hedrera-
30IIOMCKOBEIX PAaGOT AOAKHO CYLIECTBEHHO IOBHICHTH 3(P(EeKTHBHOCTE IMMOCAEA-
HUX M SBUTHCA Ka4eCTBEHHO HOBBIM 3TAllOM B HUX IPOBEACHHH. OMIIMPHYECKH
YCTAaHOBAEHO, 4YTO OAHHMM M3 OCHOBHBEIX AOCTOMHCTB a’po- H KOCMHYECKHX
CHHMMKOB SIBAIETCS] «IIPOCBEYMBAHHE» HAa HHUX TAYOMHHONM TEKTOHHUKH. AHAAU3
TEKTOHHUYECKOr0 Pa3BHUTHS CTPYKTYP NOKa3aa, YTO «IIPOCBEYHBAHHE» HX HA IIO-
BEePXHOCTH 3eMAU OOBSCHSETCS YHACAEAOBAHHBLIM Pa3BUTHEM TEKTOHHYECKHX
AHMCAOKAIMH, UX AAHTEABHBIM POCTOM, IIPOAOAKAIOLIMMCS HEPEAKO C APeBHel-
IINX reOAOTMYEeCKHX 310X A0 HAmMX AHeHM (SHmmH, 1953; IMeiBe, 1956; Kama-
AetanHOB, ITocTHHKOB, 1979, u Ap.) bBaaropaps sTomy peabed 3eMHOM HOBepx-
HOCTH IIOBTOPsieT 3AE€MEHTHl TEKTOHMKH, KOHTPACTHO BHIPDA>XKEHHEBIE B CKAAAYa-
TEIX OOAGCTAX U B OCAaOAeHHOM BHAe — Ha nmaaTdopmax. CraGo HpOSIBACGHHHIE
¢dopMEl peabeda AOCTYTIHBI AAST (PUKCHPOBAHMS AHWIIL C ITOMOUIBLIO a’po- U KOC-
MHYEeCKHX CHUMKOB.

YHacAE€AOBAHHOE pPa3sBHUTHE AMCAOKAIIUM U NOAHATHI peAbeda obecrieuuBa-
€TCSI AOATO KUBYLUIMMH HAABHUIOBLIMH HapyHIeHHUSMH, YyTKO pearupyroIMMH Ha
MPOIeCCH TOPHU30HTAABHOTO CKATHA 3€MHOM KODBI: IIPH Ka’XKAOM HOBOM CKaTHH
IMPOMUCXOAUT AOIIOAHHMTEABHOE TEKTOHMYEeCKOe CKyUYMBAHME AAAOXTOHHBIX IIAA-
CTMH OCAAOYHOrO YeXAa, 9TO M BHI3HBaeT (OpPMHPOBAHHE ITOAOKHUTEABHEIX
¢opM peabeda. Baaropaps 3ToMy HOBEHIIMH M COBPEMEHHBIM 3TAall PA3BHUTHS
3€MHOM KOPLI KOHTHHEHTOB XapaKTepH3yeTCsl O)KUBACHHEM ABHXXEHHH I10 CTa-
PEIM HAABHIaM, MHTeHCH(HKalLMeH nponeccoB peabedoobpaszoBanms. IIpuuem
OMOAOXeHHe peAbeda, TaKKe KaK M pasBUTHE CTPYKTYP, IPOHCXOAUT YHACAe-
AOBAHHO, COTAACYACH C paHee 3aA0XKeHHBIMU TeKTOHUYECKHMH SA€MEHTaMH.
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BcaeacTBHe TOro, 4TO Ha MAATGOPMax aKTMBHOCTH TEKTOHMYECKHUX IIpoIec-
coB ocnrabaeHa, TIOAHATHS peAbeda 3Aeck 06pa3yroTCss BeCbMa MEAAeHHO M yC-
[IeBAlOT HUBEAMDOBATLCA AeHyAalluel U IeHeNAeHU3anued. PocT mnopHsTuit
MeCTaMH CTOAb He3HauWTeAeH, a pa3pyluleHne GopM peabeda HaCTOABKO aKTHB-
HO, 4YTO HAa KOCMHYECKHX CHHMKaxX yAaeTcsl HaOAIOAATbH AMIIL cAaboO BEIpa-
JKeHHBIE PEAMKTHl IOAOJKHUTEABHBIX CTPYKTYD, IOAUYEPKHYTHIe (POTOTOHAMH TOM
UAM WHOW WHTEHCUBHOCTH, KOTOpPHIE APDYTMMH METOAAMHU OOHapy’>KUTh NpaKTH-
YEeCKU He IPEACTABASIETCSH BO3MOJKHBIM.

HaunbGonee 4eTKO AMCTAaHIIMOHHBIMU METOAAMM BBISBASIOTCS HAABUTOBLIE
HapylleHHs, BEICTYNAOIIHe Ha MOBEPXHOCTb 3eMAU. AOOOBBEIE YACTH TAKUX HaA-
BUTOB A@Ke B IIpeAeAax IMAATHOpPM HEPEAKO BHIPAa’KeHHl F'OPHBIM peAbedoM C
KPYTBIMH CKAOHAMHU NOAHATHH. SIDKUM NPHUMEPOM CKA3aHHOMY MOJXKET CAYKHUTb
7KuryaeBckull HaABUT, BBIDa)K€HHBIN B CpeAHeM TedeHMH p. Boarm >Kuryaes-
ckuMHu ropamu. Heo6xopuMO HMeTb B BHAY, YTO perMOHaAbHble HAABUTH Ha
naaTgopMax, B OTAMYHME OT OPOTeHHBIX 30H, IIPEACTABAEHBl He NMPOTAKEeHHBIMHA
TOPHBIMHA XpeOTaMH, a IPEpPbIBUCTO PACIOAOKEHHBIMH HEBLICOKHUMH IIOAHS-
THUAMHU peAbeda, MAapKUPYIOIIMMU B BUAE IIYHKTHPa IIOAOKEHHEe HAABHUIa Ha Me-
cTHoCTH. Kpome TOro, TEKTOHMYEeCKasi pPasApPOOAEHHOCTH HEMOCPEACTBEHHO
(PpPOHTAABHBIX YacTe¥ HAABUIOBBIX HapyUIeHUMN, oOAerdass UX pa3MbIB, IIDUBOAUT
K OPMHUPOBAHHIO OBPAroB, 0AAOK U PEeYHBIX AOAUH. CAeAyeT TaK)Ke YIUTHIBATD,
YTO TEKTOHHWYECKU CKYYEHHBbIE 30HBI IIOABEPJKEHBI M30CTaTUIeCKOMY ITOTpy’Ke-
HUIO, BBI3BIBAIOIEeMy oOpa3oBaHMe Ilepep GPOHTOM llapbsiKeld NporuboB pas-
HEIX MaclITaboB.

CoBpeMeHHBIe TOpHBIe XpeOTHl Ypara, TsHb-lllaHg, BO3HHKIIME B Npoliec-
Ce HOBEWIINX U COBPEMEeHHBIX TOPU30HTAABLHBIX IlepeMellleHUH, CBs3aHbl C HaA-
BUTaMU M UIapbsS>KaMH BapUCIUMNCKOro Bo3pacTa. Hepepko BapHUCHUMCKUE AMC-
AOKAIIUM CaMHU OKAa3bIBAIOTCS BO3POXAEHHBIMU OOAee ADEBHHUMHU KAAEAOHCKUMHU
4 OaMKaAbCKUMH aANOXTOHHBIMUA CTPYKTYPaMHU.

CBs3b COBpeMeHHBIX GOopM peabeda U aABITHHUCKON CKAGAUATOCTH C HAABU-
TOBEIMU AMCAOKAIIMSMH BapHUCIMHACKOIO BO3pacTta Hauboaee XOPOIIO IIPOsBAEHA
B TIpeAeAdXx IOKHOM M CEBEPHOM IepUKAMHAaAel Ypaaa, TAe CKAgAuaThle COOpY-
JKeHHsl IOTPY’KAIOTCS IIOA Me3030M-KaMHO30MCKUM YEXOA MOAOABIX 3IIUIIAAEOo-
30MCKHUX ITAATPOPM.

AA. SlammH (1953), uccareaysi CeBepHoe Ilpuapanbe, BBISICHUA, UTO SApa
AABITUHACKUX AHTUKAWHAAEM 3AeCh IPEACTABA€HHI PAa3MEITHIMU ITaA€030HMCKUMHU
TIOAHATUSMH, HEIIOCPEACTBEHHO IIPOAOASKAIOIIMMHE BAPHCIIUHCKHE CKA8AUATHIE
coopyXeHusi Myropxap. AAUMTEABHBIM YHACACAOBAHHBIA POCT 3THUX CTPYKTYD
¢dpUKCHUpYeTCsT COKpallleHHEM MOIIHOCTH Me3030HCKO-KaWHO30MCKMX OCAAKOB Ha
CBOAAX aHTUKAMHaAEM, a TaK)ke UX Oonee MEAKOBOAHBIM COCTaBOM. B coBpe-
MEHHOM peAbede KO BCEM IIOAOKUTEABHEIM CTPYKTYPaM IIPUYPOYEHbl TOPHBIE
XpebTHl ¥ BO3BHIIIIEHHOCTH.

OTO Ba’KHOE TeOAOTHYECKOE OTKDHITHE IIOAYYHMAO OOBSICHEHWE C TIO3ULUN
[IapbA’KHOTO CTPOEHMUS CKAQAUYATHIX oOnacTell. Celyac YCTAHOBAEHO, UYTO &HTH-
KAWHAABHEIE CKAGAKH Ypaaa, ¥ B ToM uucae HOxaBIX Myropxap, norpeGeHHbIe
oA, Me3030HCKO-KalHO30McKUue oTaoXeHUss CeBepHoro [lpuapasbsi IpeACTaB-
ASIIOT QAAOXTOHHBIE CTPYKTYPHI, CBS3aHHBIE C HAABHUTOBBIMH W HIAPbA’KHBIMU
AVICAOKALIUSIMM, 3aA0KEHHBIMHU €llle B BAPHUCHUICKYIO 3MOXY CKAQAYATOCTH. AK-
TUBHBIE ABVJ)KEHHUSI IO 3THM HAABUTAM BO300HOBASANCH HEOAHOKDPATHO, IIPOSIB-
AdACH BIOAOTB AO COBPEMEHHOM 3IIOXM, 4YeM U 00yCAOBAeHO (popMHupOBaHHE
3AeCh TOPHOTO peAbeda.

AHaAM3 COOTHOIIEHUS] TEKTOHUYECKHX CTPYKTYp CO CKYABINTYpOM COBpe-
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MEHHOHM 3eMHOH NOBEPXHOCTH, NPOBEACHHH B psSAE€ PadOHOB, MO3BOASIET 3a-
KAIOYHUTB, YTO HIAPbSKUA M H3ABUTH SIBASIIOTCS CTPYKTYPHBIMU 3A€MEHTaMHU, CO3-
AQFOIIMMM IIOAOKUTeAbHBIE (POPMEI peabepa U 0OGECHEUYHBAIOIIUMH €ro yVHAac-
AEAOBAHHOE DA3BUTHE C IPEAUIECTBOBABIINX TeOAOTMYECKUX 3MOX. [Ipu 3TOM
NpUHIMIHUAABHAA cXeMa (pOPMUPOBAHUS MOAHATUN peAbeda B OPOTeHHHIX MOs-
CaXx U Ha NAAT(OpPMAx COBEPIIEHHO OAMHAKOBA, PAa3AMYMS CBOASATCS AMIIb K
MacITaby IPOSIBACHUSI TOPHU30HTAABHBIX ABIDKEHHUM: ueM OOAblle UX aMIAUTY-
Aa, TeM Buile peabed. [TOCKOABKY MeXaHU3M NPOSIBA€HUH B peabede HaABUTO-
BBIX AMCAOKAIIMM BCIOAY OAMHAKOB, AASl BCeX PAMOHOB MOJXHO IPHMEHSTH €AU-
HYIO METOAMKY IIOMCKOB He(Tera3oHOCHBIX CTPYKTYP C IIOMOIILIO a’po- U KOC-
MHYEeCKUX CHUMKOB. Ilpu 3TOM HEOOXOAMMO YUYWUTHIBATh, YTO AWHEHHO BEHITSHY-
Tele (DOPMBI MOAHATUN peabeda pAa’ke HeOOABILION BHICOTHI TaK ke, KaK U Top-
Hble XpeOTHI, CBUAETEABCTBYIOT O Pa3BUTUM HAABUIOB, & CAEAOBATEALHO, U aH-
TUKAMHAABHBIX CKAGAOK, KOTOpPHE K HUM IIPUYPOYEHEL.

IToBepXHOCTH HAABUIOB, KaK IIPABHMAO, IOIPY’XAKOTCs MoA 6GoAaee KpyThle
CKAOHBI IIOAHATHUHM U XPEeOTOB, TOAUYEPKHYTHIE CO CTOPOHE! PA3PHIBOB Pa3BUTHEM
PeK U rAyOOKHUX OBparoB. B Tex >Xe palloHaX, rAe MOAHSITUMN peAbeca He MpPOUC-
XOAMUT (HAIpUMep, B YCAOBHSIX TEKTOHMYECKOTO IIOKOS), HAABUIOBEHIE Hapylle-
HMsI MOI'YT UMETb OTPAXEHHe B BUAE OTPUIIATEABHEIX (OpM peabeda 3HaUU-
TEABHOH IIPOTSI>KeHHOCTH.

MBI BUAMM, YTO LIAPBSYKU U HAABUTH SBASIOTCS BaKHEHIIUMU CTPYKTypa-
MU 3€MHOH KODEI, KOTOPHIM IIOAYMHEHO IIPOHCXOJKAEHHE CKAGAYaTOCTH, OpPO-
reHe3a.

CAepyeT OTMETUTh, UTO B NPAKTHKE IIOMCKOBO-PA3BEAOYHHIX paboT HeKOo-
TopeiXx parioHoB 6. CCCP u 3a pybexxom (CIHA, KaHapa, MeKCHKa) YIUTHIBAET-
Csl AMHEMHOe pa3MeIlljeHHe B IIAaHe IIPOAYKTHUBHHIX CKAapOK. Ho BEHIssBAeHHE
3TOM BaXKHON OCOOEHHOCTU CTPYKTYPBI IIPOUCXOAUT «BCAEA 3@ AOAOTOMM», TIOCAE
OypeHHs MHOIHMX COTE€H CKBa&)XWH. Hampumep, amMepukaHcKkue HedTsHble GHp-
MbI B Ilosice HapBUroB CKAAMCTBIX rop 6e3yCHellHO BeAM NMOUCKH YTAEBOAOPO-
AOB, HauuHasg ¢ 1924 r. mo 1975 r., npo6ypuB Gonree 500 «CyXuX» CKBa>XHH
M IPAKTUYECKU He CACAAB HMKAKUX OTKpBITUM. Haroner, B 1975 r. moucko-
Bhle PAOOTHI, HACTOMYMBO IIPOAOAKABINHECS 51 rOA, YBEHYAAHUCH OTKPBHITHEM Ha
CeBepO-BOCTOKe ITaTa IOTa w™ecTtopoxpeHusi [TaliHBBIO C HAYAaALHBIMH HM3BAE-
KaeMbIMM 3amacaMu HedpTH Ao 31 MAH T u rasa 35 MApA M°. Haspanuoe
MEeCTOPOJKA€HHE IIPUYPOYEHO K (PPOHTAABHOM QHTUKAMHAABHOM CKAGAKE,
00pa30BaHHOM KPYIIHBIM DETMOHAABHBIM HAABUIOM, IIOIPY’KAMOIIUMCSA K 3a-
NapAy. YTAEBOAODPOABI COAEDPIKATCA B IeCUaHUMKaX M U3BECTHSKax IOPCKOro BO3-
pacra.

Koraa BBISICHUAOCH AMHENHOEe DAacIIOAOKEHHE CKAGAOK B IIA&HE, B IOCAe-
Ayromue OsaTh AeT (€ 1975 no 1980 r.) 651A0 OTKpHITO ere 19 HeTAHBIX U ra3o-
BBIX MecTopoxaeHUM. Ceiluac Ilosic HapBUTroB CKAAUCTBIX TOp IPEACTaBASIET
OAVH U3 TAAGBHBIX OOBEKTOB IIOMCKOBO-pa3BepouHBIX pabor B CIIIA, Kanape u
Mekcuxke.

3HaHUe TreHe3MCa CKAAAUATOCTH CYIIECTBEHHO YCKOpPSeT pacmudpoBKy
CTPOEHHsI CTPYKTYPHBIX 30H. I'eOnOr-He(PTAHHUK MOXKET YBEPEHHO IIPOTHO3UPO-
BaTh CTPOEHHE CTPYKTYPHOM 30HHI, OCHOBEIBAsSICh Ha aHAAM3e AaKe HeGOABIIOro
KOAMYECTBA AAHHHIX, €CAH OH BOODPYXE€H NPaBUABHHEIMM IPEACTABACHUSIMH O
IIPOUCXOKACHUH AMCAOKanuu. MiHade roBops, eCcAM HU3BeCTeH caM «obpa3», pac-
IIO3HATL €r0 MOJKHO AdXKe MO CAab03aMeTHBHIM HE3HAUMTEABHBIM IIPH3HAKaAM M
3AEMEeHTaM.
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17.1.5. MOHATUE ®OHAA CTPYKTYP N ETO ®OPMNUPOBAHHME

Bce CTPYKTYpH, BOBA€YEHHHIE B He(dTEra3omoMCKOBHE PAGOTEI (BBIABACH-
HBIe M ITOATOTOBACHHEIE), YYMTHIBAIOTCS CHEIIMAABHOM (hOpPMOMH CTAaTUCTHYECKOU
OTYETHOCTH.

COBOKYIIHOCTb BHISIBAEHHBIX U MOATOTOBAE€HHBEIX CTPYKTYP MO COCTOSTHHIO
Ha 1 sHBaps TEKyLero ropa obpasyeTr (pOHA BHISIBACHHHIX H ¢$OHA TTOATOTOBAEH-
HEIX CTPYKTYD (pe3epBHEI ¢oHA). CTPYKTYpHl pe3epBHOr0O (OHAQ AO BBOAA B
fypeHHe KAACCH(MUIMPYIOTCS MO MX pa3dMepaM: IAOMIaAM, AMIAMTYAE U BeAU-
yyHEe TTePCIEeKTUBHLIX PeCypPCOB.

O6muit QOHA CTPYKTYDP, YYHUTHIBAEMHIM Ha HAYaAO KAaKAOTO TOAQ, BKAIO-
4aer:

a) GOHA NOArOTOBAEHHEIX CTPYKTYP, €llieé He BBEAGHHBIX B IIOMCKOBOE 6y-
peHHe (pe3epBHBEIA (POHA);

6) OHA CTPYKTYP, HAXOAAIIMXCS B ITOMCKOBOM (mapameTrpuueckomMm) Oy-
PEHHMM WAM KOHCEPBALlMH (MCCAeAyeMEli (hOHA);

B) (hOHA CTPYKTYD, BHIBEAEHHBIX H3 IIOMCKOBOTO (mapamerpuueckoro) 6y-
peHusi (OCBOEHHEIH (DOHA), B KOTOPOM BHIAGASIFOTCSI MECTOPOXKAEHHS H Helpo-
AYKTHBHEIE OOBEKTHI;

I) CTPYKTYPHI, BHIBEAGHHEIe U3 (DOHAQ TI0 PeBU3HUH.

AHaAHM3 pe3epBHOrO (pOHAA MPOBOAUTCS C I[€ABIO:

— OIIeHKHM KaueCTBa MOATOTOBKH CTPYKTYD, B TOM YHCA€ CTPYKTYD, IOAIO-
TOBA€HHEIX K TAYOOKOMY OYDEHHIO B IPEAIIECTBYIOIIEM TOAY;

— peBu3uH (HPOHAA U OTOPAKOBKH OeCIePCIeKTHBHBIX MAM HEAOCTATOYHO
KQueCTBEHHO MOATOTOBA€HHBIX CTPYKTYD;

— ONEHKHM M YTOYHEHHWs IIePCIEeKTHBHHIX peCypCcOB YTA€BOAOPOAHOTO
CHIPBS;

— OIpeAeAeHHUs] OUEPEAHOCTH BBOAA CTPYKTYP pe3epBHOro (poHA@ B MOUC-
KOBOe (IlapaMeTpuuecKkoe) GypeHue.

B pesyabTaTe aHaAn3a (POHAA CTPYKTYP YCTaHaBAMBAIOTCSL

o6Ipe 3aKOHOMEPHOCTH Pa3MeleHUsT IIOATOTOBAGHHBIX OOBEKTOB (CTPYK-
Typ) Pa3AMYHEIX pasMepOB MO IOMCKOBHIM HAlPABA€HHAM W TEPPUTOPUH B
LIEAOM;

MHUHHMAaALHBIE Pa3MepHl AOBYIIIEK;

NOATBEPKAQEMOCTh OGBEKTOB;

06eCIIeueHHOCTh 3aAAHHEIX IPHPOCTOB 3aIllaCOB IMPOMEIIIAEHHBIX KaTero-
puit pecypcamu KaTeropuu C3 ¥ BOCTIOAHSI€MOCTb BBEACHHEIX B GypeHHe CTPYK-
TYP (POHAOM IIOAFOTOBAEHHEIX OGBEKTOB (CTPYKTYD);

YCIIeNHOCTb TAYGOKOro MOMCKOBOTO OypeHHsi Ha OOBEKTaX, MOATOTOBACH-
HBIX B PalOHAaX, XapaKTepH3yIOUIMXCS DPa3AMYHBIM IeOAOTHYECKHUM CTPOEHHEM
U T.A.

COOTBETCTBYIOIHE KO3(DPHIHEHTE MOATBEDXAAEMOCTH, 06eCeYeHHOCTH,
BOCTIOAHEHHS], YCIIENTHOCTH YYUTHIBAIOTCA IPH pacyerax peCypCOB KaTeropuu
Cs, (pOpMHpPYIOUUX IPHPOCT 3amacoB HedTH M ra3a NPOMEINAEHHBIX KaTero-
pHi1, ¥ IOATOTOBKE HEOGXOAMMOrO YHUCAQ CTPYKTYP IT0A raybokoe 6ypeHHe.

CTpyKTypH pe3epBHOTO (hOHAA AO BBOAR B GypeHue KAAQCCHUMHUIAPYIOTCA
[0 MX pa3MepaM: NAOMIaAM, AMIAMTYAE M TEpCIeKTUBHBIM pecypcaM (KaTero-
puu Cs).

B KauecTBe MPOYUX MOKAa3aTreAeH OIeHKH 3(p(eKTHBHOCTH F€OAOTO-TIOUCKO-
BLIX paboT MOTYT OBITE HCIIOAB30BAHHI:
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06eCIIedeHHOCTE OOBEMOB TAYOOKOro OypeHHsi (POHAOM IOATOTOBAEHHBIX
CTPYKTYD;

TPYAOEMKOCTD [TOATOTOBKH OAHOM CTPYKTYPHL M 1 KM €e TAOIIaAH;

CTOMMOCTD IIOATOTOBKH OAHOM CTPYKTYPHI ¥ | KM ee TIAOIIGAH U Ap.

AASL XapaKTepHUCTHKH (POHAR BEISBA€HHBIX M IMOATOTOBAGHHEIX CTPYKTYP
HCIIOAB3YIOT CAEAYIOLIHE MMOKa3aTeAu:

¢ ko3dduinerT obecnedeHHOCTH (K,5) — OTHOIIIEHHE KOAUYECTBA CTPYK-
Typ pe3sepBHOro ¢oupa (Np) K KOAMYECTBY BBOAMMEIX B OypeHHe 3a rop (Ngg):
KoG = Np/NBG;

e Ko3ddunueHT BOCNOAHAEeMOCTH (K;) — OTHOIIEHUE KOAUYECTBA CTPYK-

TYP, IOATOTOBAEHHHIX 3@ ToA (N) K KOAMYeCTBY CTPYKTYP, BBOAMMEIX B GypeHHe
3a TOA, (Ngs): Ky = N/Ngs.

[To cocTosiHMIO (POHAA MOATOTOBAEHHBIX CTPYKTYD OLI€HHBAKOTCs NEPCIEK-
TUBEI Pa3BUTHUS MOUCKOBBIX pabGoOT B pervoHe. AHaaM3 ()OHAA CTPYKTYp IIOKa-
3aA, uTo Hauboabmias 3(h@EKTHBHOCTHL IMMOMCKOBHIX pPabOT AOCTHraeTcss IIpH
K,s = 4—15, T.e. KorpAa HOHA CTPYKTyp OOecrneddMBaeT pas3BUTHE IMOUCKOBOTO
Oypenus Ha 4—5 aeT, m K, = 1,1—1,2, T.e. BoCliOAHeHHE (POHAA CTPYKTYP
IIPOMCXOAMT C OOABIIMM TEMIIOM, 9EM €ro BOBA€UYeHMe B IIOMCKOBoe Oy-
peHue.

YyeT BeAMYMHEBI IOATOTaBAMBAEMEIX pecypcoB Kareropuu C; 0oCOOEHHO Ba-
JKEH B COBpPEMEHHBIX YCAOBHSIX, IOCKOABKY HapsIAy C APYTHMH IMOKa3aTeAsIMU OT
KOAMYEeCTBa U CTENEeHH KOHI[EeHTPAI[UYU 3THUX PEeCYpPCOB Ha MOHUCKOBBIX OOBEKTaX
BO MHOIOM 3aBMCHUT PEHTaOEABHOCTh MX OCBOEHUS, a 3HAYUT, H CTOMMOCTb AH-
IIeH3MOHHBIX YYacCTKOB. IT03TOMy NpH NMPOBEACHHM [E€OAOTO-TIOMCKOBHIX PaGoT
AOAKHBI YUMTHIBATHLCS M 3aKOHOMEDHBIE M3MEHEHHs pecypcoB Kareropuu Cz Ha
AOKAAM30BaHHBIX OOBLeKTax, ubo II0 Mepe HU3YYEeHHOCTH TEePPUTOPHUMU UX BEAU-
YHMHAa YMEHbLUIAeTCs], KaK U pa3Mephl caMUX OOBEKTOB, BOBAEKAEMBIX B IIOMCKO-
BO-Pa3BEAOYHBIH IIPOIecC.

PanmxupoBaHBe OOGBEKTOB IIO BEAHYHHe pecypcoB Karteropuu C; U Tex-
HUKO-3KOHOMHYECKUM pacuyeT pPeHTabeABHOCTH BBOAQ KaXXAOTO OOBLeKTa B
rAyGokoe OypeHHe HMCXOAS M3 MaKCHMAaAbHO BO3MOXXHBIX OGBEMOB AOOBIYM
HedTH (raza) oOYCAOBAMBAIOT IOBHIIIeHUE 3((MEKTHBHOCTH TE€OAOTOPa3sBeAOv-
HEIX paGoT B ueAoM. [To3ToMy mpu BhIGOpe NepBOOYEPEAHBIX OOBEKTOB IIOA
rAy6oKoe GypeHue NpeXAe BCETO CAEAYET YYUTHIBATL BEAMUHUHY PECypCOB Kare-
ropum Cs.

B ocHOBe pacyeTa YHCAQ CTPYKTYD, HEOOXOAMMEBEIX AASl IIOATOTOBKHU
pecypcoB karteropuu C; Ha INepCHEKTHBY, AEXHUT CBsA3b 3(PHEKTUBHOCTH
reOAOrO-TIIOMCKOBBIX PabOT C YPOBHEM OCBOEHHOCTH HAYAABHBIX ITOTEHIIMAAL-
HEIX pecypcoB. AHaAM3 MaTepHUaAOB IO Pa3AMYHEIM HedTera3soHOCHEIM IIPO-
BUHIMSM M OOGAACTAM II0OKa3aA, YTO BEAHMYMHA CPEAHHX pecypcoB HedTH
(rasa) IOATOTOBAEHHOM CTPYKTYDPHI M3MEHSIETCSI B 3aBUCHUMOCTHA OT pa3se-
AQHHOCTH pECYpCOB AHAAOTHYHO H3MEHEHMIO YAEABHBIX IIPUPOCTOB 34IlacoB
TMPOMBINIACHHEIX KaTeropuii Ha 1 M OypeHus. OTa CBA3b SBASIETCS CTaTH-
CTHYECKOM ¥ IIPU BEICOKOM CTelNeHUW pa3BeAaHHOCTH pPEeCYpCOB IIO3BOASET
AOCTQTOYHO YBEpEHHO IPOTHO3UPOBATh CPEAHME DasMephl PeCypCOB KaTeropuu
C3 mepcneKTUBHHX TAoiaaed. Ha OoCHOBe 3TOM CpepHel BEAMYMHEL OIIPEAESAs-
eTCsI MUHUMAaAbHOE YMCAO OOBLEKTOB, HEOOXOAUMOE AASI PeaAM3aluM 3apAaHus 10
IIOATOTOBKE 3alacoB Ha KOPOTKHH CPOK (3—35 AeT) u GoAee AAHTEABHYIO IIep-
CIIEKTUBY.



17.2. CTAAUA MOUCKOB N OUEHKKM MECTOPOXAEHUIA
(BAAEXEN) HEDTU U TA3A

O6BbeKTaMu NPOBEAEHHUsE paboT Ha CTaAUHU IIOMCKA U OIIEHKH MECTOPOIKAE-
HUH (3aAeXXeH) SIBASIOTCS AOBYIIKH, IIOATOTOBAEHHEIE AASI TAYOOKOrO OypeHUs B
COOTBETCTBHH C AEHCTBYIOIIUMH TpPeOOBaHUAMH, C IOACYUTAHHBIMH IIE€pPCIIeK-
THBHBEIMHU pecypcaMu KaTeropuu Cs ¥ OTKPBITHIE MECTOPOKACHUA (3arneKU), TAE
OJKHUAQETCS BBIABA€HHE HOBBIX 3ane)kel HedTH U rasa.

IMepBoouepeAHBEIMU OOBEKTAMU ITIOUCKOBOI'O OypeHUs SIBASIOTCH!

— TOAHSATHS, PACIOAOXKEHHBIe B IPEAEAdX TAABHBIX HAlNpPaBAE€HUM IIOHC-
KOBO-PA3BEAOUYHBIX pAOOT, ONpeAeAsieMBIX IO COBOKYIHOCTH TeOAOTo-reoUs3u-
YeCKHUX MAaTEPHAAOB (IO KOMIIAEKCHOMY IIDOEKTY);

— TNOAHATHA C MAKCUMAABHBIMU pecypcaMu IO Kareropuu Cs;

— TOAHATHSA, NPU3HAHHBIE KOHAWUIIMOHHBIMH, T.€. YBEPEHHO 3aKapTHpPO-
BaHHBIE II0 HECKOABKMM MapKUPYIOIIUM TIOPHU30HTAaM, a TaK)XXe OTBedarolue
TpeGoBaHUAM «MeTOAMYECKHUX YKa3aHHUH II0 KPUTEPHUAM KOHAWIIMOHHOCTH U
IIOATBEPIKAQEMOCTH OOBEKTOB...». IIo HMM AOAKHA OBITH cOCTaBAeHa OOoOcC-
HOBAHHAs TeOAOrO-Teo(PU3NYEeCKUMHU AAGHHBEIMHU CTPYKTypHas KapTa, MO3BOALA-
IOIIJasi BEIOPATh ONTHUMAAbHbIE TOYKHU 3aA0JKEHHUsT TIOMCKOBBIX CKBa’kKUH;

— IIPpU U3yYEHHUH TPYIINBI NOAHATHH NIepBOOYEPEAHBIMH OOBEKTaMU SIBAS-
IOTCA Te U3 HUX, KOTOPhle IIO3BOASIIOT IIOATBEPAUTL HedTerasoHOCHOCTL Bcel
TPYIIIBL IAOLIAAEH;

-~ IIpU BHIOOpPE NEPBOOYEPEAHBIX OOBLEKTOB HEOOXOAMMO IMPOU3BOAUTD
TEeXHUKO-3KOHOMHYECKUN pacyeT peHTabeAbHOCTH BBOAA KaXXAOro 0OBEKTa B
rAy6okoe OypeHHe, HCXOASl U3 YCAOBUM MAaKCHMAABHO BO3MOJKHEIX OOBEMOB
AOOBIUM HedTH, 3KOHOMUUYECKOTO 3(heKTa OT 3aTpaT Ha MOUCKOBO-pa3BeAOU-
HOe OypeHHe Ha IAOIIAAW IIOAHATHS. AHAAOTHYHBLIN pacyeT HeOOXOAMM H AAS
ITPYNIBl MEAKHX IIOAHSITHH, BBOAUMEIX B OypeHHE B BHAE CaMOCTOSTEABHOT'O
OOBeKTa.

IMpu aHaauze 3¢ PeKTUBHOCTH AOBYIIKH HEOOXOAMMO:

e ONpepAeAUThb CTelleHb U3MEHEHUs] CTPOEHUsSI AOBYIIKU IIOCAE ee 3alloAHe-
HUSA YTA€BOAOPOAAMHU.

e OnpepeAuTh, IPOTHO3UPYETCA AW HAaAWYWE ITOKPBIIIKH, MOACTHAAQIOLIETO,
AQTEPAABHOTO 3KpaHa UAU SKPAHUPYIONIUX PA3AOMOB MO pe3yAbTaTaM Ilaneo-
reorpau4yeCKuX PEeKOHCTPYKIIUHN.

e OneHWUTh, UMEIOTCS AW AQHHBIE AOCTATOYHOM IIAOTHOCTH, TIO3BOASIOIIHE
BBIAEAUTE 3KPAHUPYIOLUIUN OCAAOYHBIN KOMIIAEKC C BBICOKOM AOCTOBEDPHOCTBIO.

e OnpepeAuTb B IPEAEAaX AOBYILIKH IIAOIIAAL Pa3BUTHUS SKPaHUPYIOIIHUX
OTAOKEHHM M HaAWYUEe AOKAABHBIX YYAaCTKOB 3PO3HHU.

¢ OUeHUTh CIIOCOOHOCTL MOKPHIIIKYU YASPIKUBATH IIPOTHO3UPYEMBIM CTOAD
YTA€BOAOPOAOB: HCIIOAB30BATh AQHHBIE @HAAOTMYHEIX MECTOPOJKAEHUM IIpH IIPO-
THO3€ BBICOTHI 3aAEJKU.

e Ecau mpealionaraeMasi 3aAne’Xb HaAXOAUTCA B 30He ABIITA, Heobxopmmo
IIOCTPOUThL Tpad)MK TPAAMEHTa AABAEHUS U CAEAaTh KOAMUYECTBEHHYIO OIeHKY
€ro BO3AEUCTBUS Ha T'epPMETUYHOCTH MOKPEIIIKH.

¢ OmpepeAuTh HAAWYHMEe BHAMMBIX NPU3HAKOB YTA€BOAODPOAOB B AOBYIIKe
(IpSMBIX ceiCMMYeCKUX NMPU3HAKOB YB) WAM UX MPOCAYMBAHUS Yepes IOKPLIII-
Ky («ra3oBoe 0oOAQKO»).

Pemenne o BBope OOBEKTOB (IAOILIaAElM) B NMOMCKOBOe OypeHUWe IpUHKMA-
€TCs IpH HaAMYMM IIPOeKTa IOMCKOBOro OypenHus. Ha KaXayio IAOIEAL
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0(POPMASIETCS TIACTIOPT, & Ha KaKAYIO CKBAXXMHY — AEAO, KOTODHIE SBASIOTCS
[IePBHYHLIMM AOKYMEHTaMH AOATOBPEMEHHOIO XPAHEHHs U BEAYTCS IO EAHWHON
YCTaHOBAEHHOH (popme.

TunoBo# KoMNAeKC paboT BKAKOUAET:

OypeHre M UCOBITaHHEe IMOUCKOBO-OILI€HOYHBIX CKBa)KUH;

AETAAM3AIMOHHYI0 CKB&)XXMHHYIO K Ha3eMHYIO (MOPCKyI0) CeHcMopas-
BEAKY;

CHelHaAbHbEIe paboThl U WUCCAEAOBAHMS MO M3YYEHHUIO F€OAOTHYECKOTo pas-
pe3a, MOAOJKEeHHSI KOHTYPOB 3areKel ¥ SAeMEeHTOB OTPAaHWYEHHUS 3aAeKH.

OcHOBHas 1eAb paGoT Ha CTAAMHM MOHMCKOB M OLIEHKH — OTKDLITHE MecCTO-
poxaeHUM HedTH U rasa U BBIIBAEHHE HOBBIX 3aA€XKeN B IIPeAeAax M3BECTHBIX
MECTOPOXACHHUM, HaXOAAIINXCS Ha PA3AWYHEIX CTAAUSX OCBOEHUS MU OLIEHKA HX
IPOMBIIIACHHON 3HAaYMMOCTH. [TOMCKHM OCYIIEeCTBASIOTCS MyTeM OypeHus CKBa-
JKUH Ha TIOATOTOBAEHHEIX K TAyOOKOMY OYpPEeHHIO AOKAABHBIX CTPYKTYpPax MU AO-
BylIKax. K IOMCKOBEIM OTHOCSITCSI BCE€ CKB@KMHEI (38 MCKAIOUEHHEM OMNOPHBIX,
IapaMeTPUYECKUX, CTPYKTYPHBIX M APYTMX CKBaXXHH CII€LIMAABHOTO HasHaye-
HUsA), HayaThle ¥ 3aKOHYEHHHIe OypeHHeM Ha NAOIAAM AO TOAYYEHHs B OAHOM
M3 HUX NEepPBOTO NPOMBIILACHHOTO IIPUTOKa HedTH MAM rasa npu onpoboBaHHUHU
WUCIIBITATEASIMH TIAACTOB B Mpolecce OYpeHWs WA B SKCIIAYaTAl[MOHHOW KO-
AOHHE.

TToMCKOBO-OI[€HOYHEIE PAabOTHl IMPOBOAATCS IIPU HAAWYUK AWULIEH3WU U yT-
BEPXAEHHOM IIPOEKTHON AOKYMEHTAIWH.

OCHOBHBIM INPOEKTHBIM AOKYMEHTOM SIBASI€TCS IIPOEKT IIOMCKOBO-OI€HOY-
HBIX paGoT. [TPOEKTH COCTaBASIOTCS IPOU3BOACTBEHHBIMU AW HAYYHO-UCCAEAO-
BATEABCKUMM OPTraHU3alMsIMU B COOTBETCTBUHU C ACHCTBYIOIIMMHU MOAOKEHUSIMHU
U MHCTPYKLIHUSIMU.

dopMa U COAEPIKaHHMe IIPOEKTa IMOMCKOB M OLIEHKHM AOAJKHBI OTBEYaTh Tpe-
GOBaHUAM AOKYMEHTOB, PETAaMeHTHUPYIOLIMX COCTaBA€HUE IPOEKTHBIX AOKY-
MEHTOB.

K npoekTy npuaaraercsi:

— o030pHas KapTa;

— CXeMa paclOAOKEeHHsS! MOUCKOBBIX CKB&KUH Ha MCXOAHOHM CTPYKTYpPHOH
OCHOBE;

— CBOAHBIM HOPMAaABHEINM Te€OAOTO-Te0(U3UYEeCKUHN Pa3pes3 MAOUIAAY;

— CTPYKTypHBIE KapTHl IO AQHHBIM pAaGoTaM Ha CTEAMU BBIIBAEHUS M IOA-
rOTOBKUA OOBEKTOB K IIOMCKOBOMY OypEHHIO;

— reoaoruyeckue NpodUABHEE Pa3pesHl;

— CcXeMa pacCIOAOKEeHHUSI CKB&KHH OLEHOYHOro OypeHWs (AASI CTApAUU IIO-
HMCKA U OLEHKH MECTOPOXKACHUS UAM 3aAEIKH).

[TonckoBoe GypeHHe pemlaeT CACAYIOLUIME OCHOBHEIE 3aAa4H:

e BCKDPBITHE IIPOEKTHBIX He@Tera3onepCHEeKTHBHBIX KOMIAEKCOB IIOPOA B
IpeAeAaX KOHTypa AOBYLIKHU IIO BCEMY pPa3pe3y OTAOKEHWU MAM HA TEXHHYECKH
AOCTYIIHYIO TAyOUHY; :

e BhIAGACHME BO BCKPBITOM pa3pe3e MAACTOB-KOAAEKTOPOB M (DAIOMAOYIIO-
POB M OILIEHKA MPOAYKTHBHOCTH Ka’XAOTO IIAACTa (MAM MAYKH IIAACTOB) IO COBO-
KYITHOCTH T€OAOTO-TeO(U3NIECKUX AGHHBIX;

e NOAyYEHHMe MPUTOKOB HedTH M rasa WM HCMOLITAHWE OTAEABHEIX BBIAEAEH-
HBIX IIAGCTOB (MAM ITAYKM IIAACTOB);

e OIpepGA€HHE B OTAGABHBIX CKB&)KHHAX (PU3MKO-XUMMYECKUX CBOWCTB
(pAIOMAOB B IAQCTOBRIX U IIOBEPXHOCTHBIX YCAOBHSIX, & TAKXKE HMAPOreOAOTHYe-
CKUX 0CcOOeHHOCTelH HedTera3onepCleKTUBHEIX KOMIIAEKCOB IOPOA;

271



® H3y4YeHHEe B OTACABHBEIX CKBa)XKMHaX (PU3MYECKHUX CBOMCTB KOAAEKTOPOB
MO AGHHBIM AAOOPATOPHBIX MUCCAEAOBAHMN KepHa U MaTepharaM reo(pu3ndecKux
uccaepoBanui ckBaxxud (I'IC);

® IIpDeABapHUTEABHAs! I'eOMEeTPHU3allHA OCHOBHBEIX NPOAYKTHUBHHIX M IepCHeK-
THBHEBIX TOPM30HTOB II0 €MKOCTHBIM U IIPOMBICAOBHIM IlapaMeTpaM, a TaKXXe
TpeABAPUTEABHOE BEIAGAEHHE 3TakKeU pa3BeAKH;

® TIOAyYeHHe OOIMX NPEACTABACHHH O BeAWYMHe 3alacoB HedTU M Trasa
BLIABACHHEIX 3aaeskell no KareropusiMm C u yactuyHo C;.

OTH 33pa4M C INO3UIMN CHUCTEMHOTO aHaAW3a OIHKCHIBAIOTCHA B BHAE pIAAA
MOCAEAOBATEABHHIX Ollepanyii ¢ OOpaTHBIMU CBSI3SIMH, COCTABASIOIIUX MOAEAB
MOMCKOB 3anrexel. Ha puc. 17.4 npuBeaeHa cxeMa Ipoliecca MOMCKOB, KOTopast
OTpa’kaeT MOCACAOBATEABHOCTh peIleHMs 3aAd4 U IIOAyYaeMble Pe3yABTATHI.

BxopoM mpornecca morcka sIBASETCsT IOAOTOBA€HHAsI K IOMCKOBOMYy 6ype-
HHIO AHTHKAMHAaABHAsA AOBYIIKAE, IO KOTOPOHM COCTaBA€HA TeXHHUYEeCKH OBGOCHO-
BaHHAas KapTa U30TUIIC A OIIOPHOTO OTPAa’Karolllero ropu3oHTa B paspese Hed-
Tera3onepcreKTUBHOTO KOMIIA€KCA HAM BHIIIEAECKAUIUX OTAOXKEHMN, U OCHOB-
Hble CBeAeHHs 00 3TOM AOBymIKe. ITocAeA0BAaTEABHOCTE BBOAA AOBYILIEK B Oype-
HUEe AOAKHA 0OeCneyrBaTh BHIABACHHEe HauboAee KPYIHEIX MECTOPOKAEHHM C
MHHHUMAABHEIMM 3aTPaTaMH B CAMBIX OAQrONPUATHEIX T'e€OAOI'0-9KOHOMHYECKHUX
YCAOBUSIX.

Ilpu momckax 3anrexed He(PTH U rasa MPUMEHSETCA KOMIIAEKC paboT, Ko-
TOPBIM yCTAHABAUBAETCSI IIPOEKTOM IIOMCKOBOTO GYPEHHs U BKAIOYAET B OITH-
ManBHOM OOBEMe CAEAYIOIIHE BUARI MCCAEAOBAHHM: OypeHHe CKBAKHH AO TAY-
OMH 3areraHusi OGBEKTOB TNONCKOB KHAM Ha TEXHUYECKHM AOCTYNIHYIO K HACTOs-
I[eMy BpeMeHH TAyOHHY, OTOOp KepHa M IIIAaMa Ha PaHUIaX OCHOBHBIX CTpa-
TUrpa@HUUeCcKUX KOMIIAEKCOB TIOPOA, B MHTEPBAAAX 3aA€TaHMs II€PCHEeKTHBHBIX
Ha He()Th U ra3 OTAOKEHHI, a B XOPOIIO M3yYeHHHIX palioHax — OypeHue 6e3
oTOOpa KepHa MAH C MHUHMMAABHO HEOOXOAMMBIM €ro oréopoM. B IMOMCKOBEIX
CKB&KMHAX IIPOBOAATCSI MPOMEICAOBO-TEO(PU3UUECKHE HCCAEAOBaHUs, B CAydae
HeOOXOAMMOCTH TaKXKe CKBa)XHUHHBIE reo(dU3HYecKHe HCCAEAOBAHHs, KadecT-
BeHHOe onpo6oBaHUE IePCIEeKTUBHBIX OOBLEKTOB Ha IPUTOK B Ipolecc Oype-
HHUS, UCHBITAHWE CKBAJKWH B DKCIAYATAI[MOHHOM KOAOHHE Ha PA3sAUYHBLIX PeXH-
Max, OIleHKa AeOHUTOB CKB&)KHMH U UX U3MEHEHUHU BO BDPEMEHU U T.A. [IpM MOAy-
YEeHHM IPOMEIIIAEHHLIX IPUTOKOB HeTH M rasa MCCAEAYIOTCS NPOAYKTHUBHLIE
TOPH30HTH], B OTAEABHBIX CKBKMHAX IPOBOASATCA PAOOTHI 110 MHTEHCUPUKAITUHU
IIPHTOKOB He(THU M rasa, OTOUPAIOTCA U aHAAW3UPYIOTCSA TAyOHHHEIE M NOBEPX-
HOCTHEIE MPOOLI HedTH, Ta3a M BOABI, PEKOMOMHUPOBAHHEIE TIPOOLI U3 ra30KOH-
AEHCATHBIX 3aAe’KeM M ra30BBIX INANIOK, OCYLIECTBASIETCS KOMIIAGKCHLINH aHaAW3
KEPHOBOI'O MaTepHaAa, B NePBYIO OUYepeAb U3 IPOAYKTHUBHEIX TOPH30HTOB.

B HEOOXOAMMEIX CAyYasiX OAHOBPEMEHHO ¢ OypeHHeM PAYOOKHX MOMCKOBBIX
CKB&)XUH Ha OCHOBe CIIEIITHAABHEIX IIPOEKTOB Ha ITAOIIAAU IIPOBOASATCS AOTIOAHH-
TeAbHBIE AeTAAU3AIUOHHEIE Teo(pU3NUeCKHEe NCCAEAOBAHHUS.

ITocae ocyllecTBA€HUSA YKa3aHHBIX MEPONPUATHHI IIPOU3BOAATCS TIPEABApPHU-
TeABHBIN QHAAM3 OOOCHOBAHHOCTH IIPEACTAaBAEHHIH O CTPOEHHMH AOBYIIKH, HX
IIOrPeITHOCTeN II0 AQHHLIM OyYpEeHHsI MOUCKOBEIX CKBa’KHMH M OIeHKA CTEleHU
pellleHUs1 ITOCTaBAEHHBIX 33Aa4, KOTOpPHIE Ha COBPEMEHHOM YpOBHE pa3BUTUSA
TEeXHHUKHU MOTYT OLITh pPellleHbl HOAHOCTBIO, YaCTUUYHO MAU He pelueHhl BOBCE.

AAMTEABHOCTB CTaAWM TIOMCKOB 3aAeXed HedITH M ra3a OIPEAEAsieTCsl Bpe-
MeHeM OT 3aA0KEHHsI IIePBOM IIOMCKOBOM CKBa)XMHEI AQ IOAYYEHHUS IIE€PBOTO
IIPOMBINIAEHHOTO NPUTOKA. HedTsHBIe 1 ra3oBble 3aA€XM MOTYT OBITH OTKPBITEL
CTPYKTYPHOM, NTapaMEeTPUUECKON UAM CKBaKMHOM APYTOTO Ha3HaueHUsi A0 BBOAA
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OdocHoBanme 3a1a4
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[IpoeKTHpPOBaHHE MECTONOJI0KEHH
NOHCKOBOH CKBAKHHBI
(naH nepBeIx 2-3 CKBAaXHH)

l

3auem? } ObGocHOBaHHE KOMILIeKca, ofbema | |OBocHoBaHWe T0NOJHHTEILHOTO

Fnez H TEMIIOB HCC/IeI0BaAHMI: KOMILIeKea i ofbema ceficMo- |
Kak? N0 MJIOWIAIAH; N0 CKBAKHHAM re0JIOrH4ecKHX HeCAeM0BaHMH

Croiabko?
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!“HC; He10CTATOMHBIH JIOTHYEeCKHe YC10BHA; He-
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K craguu npeasapute/bHOi OLEHKH MECTOPOKIEHMUI

Puc. 17.4. ITocAep0BaTeABHOCTh pPeleHHs 3apay (omepalMoHHasi MOAEAB) IOMCKOB 3aiesKeit HedTH
M rasa



OAOILIGAM B IIOMCKOBOoe OypeHHe. B TakoM cAydae TPOXOAKA IO CKBAXKHHe-
OTKPBHIBATEABHHIIE BKAIOYAETCS B OOBEM MOMCKOBOro OypeHHs, a AHTEABHOCTh
MIOMCKOB PACCYUTHIBAETCS OT BPEMEHHU 3aA0XKEHUsI 3TOM CKBaKMHBEI AO MOAyYe-
HUST IPOMBIIIA€HHOTO NPUTOKA.

3apaya IMOKMCKOB 3aA€KeM CYMTAeTCsl PellleHHOW IIOAHOCTBIO, €CAU AO-
Ka3aHO HAaAMYMe MAM OTCYTCTBHE CKOIAEHHUSI YTAEBOAOPOAOB. JDTO U SIBASIETCS
BBIXOAOM MOACTAAMM IIOMCKOB ¥ COOTBETCTBEHHO BXOAOM IIOACTEAWH TIPEA-
BApUTEABHOM OILEHKH MeCTOpOXAeHHH. Haamune 3aneXU  AOKA3LIBACTCH
[IOAyYeHHeM B OAHOHM M3 MNOMCKOBBIX CKB&XMH HAa IAOILAAM MEPBOrO MPOMBILI-
A€HHOTO NPUTOKA HedTH U raza. BeAWunHa MPOMBILIAEHHOTO IIPUTOKA — MOHs-
THe 3KOHOMHUYECKOE M OIPEAEASIETCSI T€OAOT0-3KOHOMUYECKUMHU U KOHBIOHK-
TYPHBIMH YCAOBHSIMH OTAEABHO AAS K@XKAOTO KOHKDETHOTO peruoHa. B mekoTo-
PBIX CAyYasiX Ha OCHOBaHUM MMeOlleicss HHPOpMallMM Ha CTaAMM MOUCKOB 3a-
AeXell MOJXHO AATh OLEHKY BBISIBAGHHBIX 3alacoB HedTH M rasa xareropuu C
M BO3MOKHOI AOAM INPOMBIIIAGHHHIX 3amacoB Kareropuu C. B psae caydaeB
M0 pesyAbTaTaM OypeHHs [MOMCKOBBIX CKBaXHH MOIYT OBITH YCTAHOBAEHBI He-
IPOMBIIIAEHHBIE CKOIIAEHHSI YTA€BOAOPOAOB, BCAEACTBHE Yero IPOAOAKEHUE
[IOMCKOBOTO OypeHMs OKakeTCss 3KOHOMHYECKH HelerecooOpasHuM. Takum
06pa3oM, BHIXOAOM CTaAMM MOXKET SBUTBCS TaK)Ke YCTaHOBA€HHE€ HENpPOMBIIL-
AGHHOTO 3HAYEHUS MECTOPOXXKACHMsI UAW OTHECEHHe ero K KaTeropuu 3abGanraH-
COBBIX.

OTCYTCTBHE MECTOPOXKAEHUS B YCAOBHSX AOCTOBEPHOM IIOAIOTOBKH AO-
BYILKH MOXXET OOBSICHATBHCS OTCYTCTBMEM KOAAEKTOPOB B M3yvyaeMOM paspese,
OOGBOAHEHHOCTBIO TIAACTOB-KOAAEKTOPOB, HETepMETHYHOCTBIO AOBYILUKH, OTCYTCT-
BUe TAKOBOI IIO0 HEpPCIIEKTUBHEIM OTAOXKEHHAM M T.I. ITocae aHaaW3a NPUYHH
OTCYTCTBUSI MECTOPOJKAEHHUSI CTPYKTYPa BHIBOAMUTCSI U3 GypeHHsl C OTPUIATEeAb-
HEIMUM Pe3yAbTaTaMH (BBHIXOA IOACTapuHM). ITpu 3TOM HEOOXOAMMO MMETh B BHAY,
YTO B CAydYae IIPOBEAEHMS IOMCKOBOTO OypeHUsi A0 TeXHHYEeCKH AOCTYTHBIX TAY-
OMH OHO CUMTAETCHA 3aBepIIEHHBIM TOABKO IO BCKDEITOMW YacCTH pa3pes3a OTAO-
JKEHMH (T.e. IO ONPEACACHHOMY CTPATUTpapUiIecKoMy KOMIIAEKCY).

[IpyYMHAMY YaCTUYHOTO PELIEHUs OCTABAEHHBIX 3aAd4 MOTYT OBITB: IIAO-
X0e KayeCcTBO HMAM OTCYTCTBHME ONPOOOBaHW, cArabble NPUTOKU HedTH U rasa,
HenH(poOpMaTUBHOCTh [VIC, HEAOCTAaTOYHEIM 06BeM OTOOpa KepHa IO IlepChek-
TUBHBIM KOMIIA€KCAM MOPOA H T.A.

3apauM IOMCKOB MOTYT OKAa3aThCs HepellleHHBIMH, €CAU YCTAHOBAEHBI: He-
COOTBETCTBHE CTPYKTYPHEIX IIOCTPOEHUH, MOAYYEHHEIX TIO AQHHEIM CelcMMYe-
CKUX MCCAGAOBAHUM U IIOMCKOBOTO OypeHHs; HeKauyeCTBEeHHOe IIDOBeACHHEe |N%(@
OpH OTCYTCTBMH OIPOOOBaHMM B mpoluecce OypeHUsI U HCHBITAHMA CKBAXKUH U
HEeOOXOAMMOCTE IIPUMEHEHUST HOBBIX TeXHMUYECKHX CPEACTB MAU METOAOB, H T.A.
TlocAe BHISICHEHHSI IPUYHH Oe3yCIEIIHOCTH OypeHwsi NPUHUMAeTCs pelleHne o
NpeKpalleHuH UAM [IPOAOAKEHMH PaboT Ha AOKAABLHOM HAOIaau. B mocaeanem
CAy4ae OGOCHOBBIBAETCSI AOMOAHUTEABHBIN KOMIAEKC MCCACAOBAHUM M €ro Oli-
TUMaABHEI 06BEM (A€TAAM3ALMOHHEIE CEHCMUYIECKHe UAY APYTHE BUABI reodu-
3UYeCKUX HCCAEGAOBAHUM, CTPYKTYpHoe OypeHue, 3ar0KeHHe AOIOAHHTeAbHRIX
IIOMCKOBBIX CKBa’XMH).

ITouckoBble paboOTHI Ha TIAOLIAAM MOTYT OBITh BPEMEHHO NPUOCTAHOBACHBI
HAM 3aKOHCEeDPBUPOBAHEI IIPH HEOOXOAMMOCTH [POBEACHHS AOMOAHHUTEABHBIX
reo(pu3MUECKUX HUCCAEAOBAHMUI Ha AOBYIIKE, NPHMEHEHHsS HOBBIX TEXHMUCCKHX
CPEACTB M METOAOB, KOHIIEHTPAIMK paGoT Ha APYTUX, OOAee BaKHBIX OOBEKTaX.
B IOCAeAHHX ABYX CAyYasiX CTPYKTYDHI I€PEBOAATCS B (POHA 3aKOHCEPBUPOBAH-
HEIX. B pe3yabraTe OTKPBHITHSI MECTOPOXXKAEGHHUSI MAM 3aA€XKK HeMTH U rasa Aaer-
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Cs1 3aKAIOYEHHE O 11eAeCcOOOpPA3HOCTH U OYEepPEAHOCTH NPOBEACHHUS OLICHOYHBIX
paboT, 0GOCHOBHIBAETCS METOAUKA IMOCAEAVIONIUX HCCACAOBAHUIM.

17.2.1. OUEHKA MECTOPOXAEHUA (3AAEXEA) HEDTU U TA3A

O1leHKa NPOBOAUTCS C IIEABIO OIPEAEACHHs MaciuTaba 3aIlacoB BEHISIBACH-
HBIX MECTODPOXXAEHHH HedTH U ra3a M HOBHIX 3aAe’XeH Ha H3BECTHBIX MeCTO-
POXXAEHUSX, KX TMPOMEIIIACHHOM 3HAYMMOCTH, LEAeCOO0pPa3HOCTH IIPOMBIIII-
AEHHOM pa3BeAKHM U IIOATOTOBKM K pa3paboTke. [IpeaBapuTeAbHass OlleHKa
OCYILIECTBASIETCSI IIOCPEACTBOM OYpEeHUsI OIIeHOYHBIX CKBA’KUH Ha NAOLIAASX, B
pa3pese KOTOPBIX AOCTOBEPHO YCTAHOBACHO HaAWYHE OAHOTO HAM HECKOALKHX
MPOAYKTHUBHBIX IIAACTOB, AABIIMX IIPOMBIIIAEHHBLIE NIPUTOKU He@TH, ra3a ¥ KOH-
AeHcarTa.

OcHOBHEIe 3apaUl OYpPeHHUs IIPH OI[EHKE MECTOPOKACHMIM:

® BCKPBITHE MPOAYKTHBHEIX M II€PCIEKTUBHEIX Ha HedTh U ra3d KOMIIAEKCOB
TIOPOA B IIpEAEAAX AOBYIIKH, CAA00 OXapaKTepHU30BaHHOM AAHHLIMHU IIOMCKOBOTO
OypeHus;

® BEIAGACHHE B KaXXAOM CKBa)KMHE B IIPEACAAX 3Ta’ka Pa3BEAKH IIAACTOB-
KOAAEKTOPOB U (DPAIOMAOYIIOPOB M OLl€HKa INPOAYKTHUBHOCTH K&a>XAOTO IIAACTa
(MAM IrpYTINEL IAACTOB) IO COBOKYIHOCTH T€OAOTO-TeO(PU3UYECKUX AAHHEIX;

¢ [IOAYYEHHe IIPOMBIIIACHHBIX IIPUTOKOB HeTH M ra3a W HCIBITaHHE BCEX
BBIA@AEHHEIX ITAACTOB; )

® OIpeAeAeHHe II0 KaXXAOU BHISBAEHHOM 3aneXu (PU3UKO-XMMHUYECKHX
CBOMCTB (PAIOMAOB B IAQCTOBHIX M NOBEPXHOCTHEHIX YCAOBHSIX M TMAPOTI€OAOTH-
YEeCKHUX XapaKTepPHCTHK;

® M3y4YeHHEe IO KaKAOM YCTAHOBAEHHOM 3areXu (PU3HMYECKUX CBOMCTB KOA-
AEKTOpOB II0 AQHHEIM AA00paTOPHOTO UCCAEAOBAHUsI KepHa U MaTepuaram ['MIC;

¢ TeOMETPU3allus OCHOBHEIX NMPOAYKTHBHBIX I'OPHU30HTOB MECTOPOXKACHHS
10 €MKOCTHBIM M IIPOMBICAOBEIM IIapaMeTpaM B IIPEAEAAX 3Ta)ka PasBeAKH, OIl-
peAeAeHHEe MECTOIOAOKEHHUSI Ta30’KUAKOCTHEIX M BOAOHE(MTAHLIX KOHTAKTOB B
OTACABHBIX TOYKAX, KOPPEKTHUPOBKA BHIAGACHHEIX 3TakKel pPa3BEAKH 1O BCKPHI-
TOM 4YaCTHU pa3pe3a OTAOKEHHH;

¢ OIleHKA 3amnacoB HedTu U rasa kKateropuit C; u C, MECTOPOXKASHUIM U 3a-
AEXKEH.

B OTAeABHEIX CcAydasix IPHU OLIEHKE MECTOPOKAEHHM C IEABK) YTOYHEHHsS
IIPOMBICAOBBIX XapPaKTePHUCTHK KOAAEKTOPA IPOBOAUTCS ONEBITHAS SKCIIAyaTallus
NpOOYPEeHHEX B paMKaX AAHHOM CTAAMH EAMHHYHEIX CKBaKMH. OIBITHAs DKC-
MAyaTalMsA IIPOBOAUTCS IO MHAMBHAYAABHEIM [IPOEKTaM, B KOTOPBIX OIMPEACAS-
FOTCsl CPOKH NPOBEACHHUS M MaKCHMaAbHBIe 00BEMEI OTGOpa HeTH U Ta3a. I1po-
€KThl OIIBITHOM JKCIAYaTAllMM CKBa’KKUH IIPOXOAAT SKCIEPTH3Y U YTBEPKAAIOTCS
B YCTAHOBAEHHOM IIOPSAKE.

CxeMa mporiecca OLEHKH MECTODOKA€HHH HedTH W ra3a NPHBEACHA B
puc. 17.5. BxopoM mpollecca SIBASIETCSI CKONAGHHE HedTH HAM rasa, HaAHdHe
KOTOPOrO AOKA3aHO IIPOMBINIACHHBIMH IIPDUTOKAMH B IIOMCKOBEIX CKBa’KMHaX
WAM CKBa’XKMHAX-OTKPBLIBATEABHHUIIAX APYTOr0 Ha3HauYeHU.

KoMmaexrc paGoT, OCyIIeCTBASEMEIX Ha CTAAHH OLIEHKH MECTOPOXKACHMIM,
BRAIOYAeT: OypeHHe, oTOOp KepHa B NPeAeAaX BEIIBACHHHBIX MPOAYKTHBHEIX T'O-
PHU30HTOB, ONPOGOBAHUE W MCIEITAHHME CKBA’KUH; F€OAOTHYECKHE M reoduisnye-
CKHE HCCAEAOBAHUS CKBaXXHH (B IIOAHOM OOBeMe) B IIpPOLiecce UX OypeHust U
HUCTBITAHUA, @ TaKXKe Pa3sAHYHEBEIC METOAB MHTEHCU@PUKALNU NPUTOKOB HedTH U
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Puc. 17.5. TlocAep0BaTeABHOCTh pelieHnsl 3aAay (omepauuoHHasi MOAEAb) Ha CTAaAMH MpeABapH-

TeAbHOH OLleHKH MecTOpOoXAeHHi HedTH U rasa

rasa; AabopaToOpHBIE UCCAEAOBAHUS MTOPOA M (PAIOHMAOB; NPOOHYIO 3KCIAyaTaIUIO
3aAEKH] AETAAM3ALMOHHEBIE IeoAOro-reodusndeckue paboThl (CEHCMOPA3BEAKY,
CTPYKTypHOe OypeHHe) B CAydae HeOOXOAMMOCTH yTOYHEHHS] MOP(OAOTHYLCKUX
OCOGEHHOCTEN M TOBBIIICHHWA HAAEKHOCTH CTPYKTYPHBIX IOCTPOEHHH IO IIPO-

AYKTHBHBIM OTAOKEHHAM.

B mpoiecce pearn3aliy 3alA@aHHPOBAHHOrO OObeMa MCCAEAOBAHHMM oIpe-
AGASFOTCS BHELIHME XapaKTepUCTUKU AOBYIIKH U 3arekel HedTH M rasa (Mop-
dororusi, OpPUEHTHPOBOYHBIE TPAHMIILI PACIPOCTPAHEHMsI 3aAeXKel, MPHOAH-
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JKeHHasl OlleHKa THUIIOB 3aAe’Kel), CBOMCTBA IIOPOA-KOAAEKTODPOB (MOPHCTOCTD,
MPOHULIAEMOCTb, He(TerasoHaCHIEHHOCTh, TUII KOAAEKTODd, CTElleHb HEOAHO-
pPOAHOCTH), (PHU3UKO-XUMHUYECKHEe CBOWCTBA YTAEBOAODOAOB M IPUOAMIKEHHO
OIEHUBAETCA PeXXuUM 3arekel. [Tocae onpeAereHHsT YPOBHA U3yYEHHOCTH Iepe-
YHUCACHHEIX [MApPaMeTPOB IIOACYHMTHIBAIOTCS 3amachl HedTH, rasa, KOHAEHCATa U
COIYTCTBYIOMIMX KOMIIOHEHTOB 10 KaTeropusaM C; u C,, OLEHUBAIOTCS MPOMBEIIII-
AGHHasI 3HAaYUMOCTL MECTOPOXKAEHMUS, a TakKe AOCTOBEPHOCTb IIOAYYEHHBIX pe-
3yABTaTOB.

[Mo uToraM NMpeABAapUTEABLHOM OIEHKU MECTOPOXKAEHUSI MPOM3BOAUTCS aHA-
AM3 CXOAMMOCTHM TIPEACTABACHUMN O €r0 F€OAOTMYeCKOM CTPOCHMH, IOAYYEHHBIX
Ha OCHOBAHHMHM PE3YABTATOB IIOATOTOBUTEABHBIX paboT M OypeHMs TAyOOKHX
CKBa’KMH, CO3AAIOTCSI BADUAHTEI MOAEAN 3aAeXKeH (MeCTOPOXKAEHMS) AASL IPOEK-
THPOBaHUS Ha 6a3e MaTeMaTHUYECKHX PACYeTOB PAIIMOHAABHOM CHCTEMBI pa3Mme-
IeHNUs Pa3BEAOYHEIX CKBa’KHH;, PEKOMEHAYETCS OITHMAaAbHas METOAUKa pas-
BEAKH MECTOPOJKAEHUSI.

TakuM 06pa3oM, BHIXOAOM CTAAHU IIOMCKOB M OLIEHKU MECTOPOKACHMS U,
COOTBETCTBEHHO, BXOAOM 3Talla Pa3BeAKH (CTAAMHM IIOATOTOBKHU €ro K pas3pabor-
Ke) SIBASETCS OTKPBITOE MECTODOKAEHHe (MAM 3aie’Kb) He(pTH M Trasa, 3amackl
KOTOPOTO IIOAYYHAM OLeHKY 1o KateropuaMm C; u C,. B 3aBUCHMOCTH OT pe3yAb-
TAQTOB OI[EHKU Ha OGBHLEKT TOTOBUTCA IIPOEKT ONTHMAALHOH pa3BeAKH. HacTb He-
GOABIIIMX MECTOPO’KACHUH M HOBHIX 3aAeXKell B IpeAeAdX M3BECTHBHIX MeCTOpO-
JKACHUM, PACIOAOXKEHHBIX TAGBHBIM O0Opa3oM B OCBOEHHBIX DpalOHaX, MOXKeT
BBOAUTLCSI HEIIOCPEACTBEHHO B pa3pabOTKy M AOPa3BEAHIBATHCS OIlepe’KaroIu-
MU 3KCIIAYaTalMOHHBIMHA CKBa>XHHAMH. BEISIBA€HHBIE MECTODOXAEHHUSI UAM 3a-
AEXb MOIYT OHITH TAK)KE OTHECEHHBI K KaTeropud 3a0araHCOBBEIX WUAM BPEMeHHO
3aKOHCEPBUPOBAHLL, €CAM pa3sBeAKa M pa3paboTKa MX OTOABHUTAETCS Ha AAM-
TEABHBIN CPOK. B 3TOM cAyuae MecTOpOXAeHUsI He(TH U rasa OTHOCATCA K 4uC-
Ay pe3epBHHIX.

EcAM 38pauul CTaAMM OIEHKH MeCTOPOXKAEHHN He(dTH UM rasa He pelleHE!
MAHM pellleHbl AMIIb YaCTUYHO, TO B OIIEPATUBHOM IIOPSIAKE BBISICHAIOTCSI NPUYH-
HEI 3TOrO, U B CAyYae HEOOXOAMMOCTH Ha OCHOBE CIEIUAABHBIX IIPOEKTOB Ha
MTAOIIAAM BBIIIOAHSIETCS KOMIIAEKC AOTIOAHUTEABHEIX MEpPOIPUATHN 110 H3YYEHHIO
MeCTOPOXKAEHHUS: AETAABHEIE Teo(H3uUecKue HCCAEAOBAHHS, CTPYKTypHOe H
raybokoe GypeHue.

PerieHre 3apay TMOUCKOB U IIPEABADUTEABHON OLEHKH MECTOPOXACHUA

Ta6bauma 17.2

Aoad 3anacoe Kateropum C;, AOCTaTOYHAsl AASl 3aBepIeHHs] CTAAHH IIOHMCKA H OLeHKH
II0 MECTOPOXACHHMAM Pa3sAHYHOTO KAACCa KPYIHOCTH

. 3anacer Aoas

Kaacc mecTtopokaeHuit | HMHAeKc 34TIACOB KATETrOPHH
O BEAWYHHE 3aNacoB Kaacca HedTH, H3BAe- rasa, 6aAaHCOBEIE, Ci, %

KaeMble, MAH T MADA M

YHRKaAbHHE (V) Boaee 300 Boaee 500 20-25
Kpynuse (K) K, 200-300 200-500 25-30
K, 100-200 100-200 30-35
K; 30-100 30-100 35-40
Cpeatue (C) Cy 30-20 30-20 40-45
C, 10-20 10-20 45-50
Menkue (M) M; 10-5 10-5 50-55
M, 5-1 5-1 55-60
M; Memnee 1 Mesnee 1 60-65
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MOMET B PSIAE CAYYAEB Ha HEKPYIHBIX OOBEKTaX IMPOCTOTO CTPOEHUS COBIIAAATH
BO BpeMEHH M OCYIIIECTBASTLCS IIEPBLIMU TPEMs MOUCKOBBIMHM CKBAKWHAMMU.

O1leHKa OTPBITOTO MECTOPOJKAECHUSI CUUTAETCs 3aBePIIEHHOM eCAM Ha HeM
AOCTHUTHYTO CAEAVIOIlee COOTHOIIeHHe 3allacoB KaTeropuii, NpUBEACHHOE B
TabA. 17.2. Ha MeAKHX 3ane’Xax OLIeHKA IIPOBOAMTCS II0 Pe3yAbTATaM IIOMCKOBO-
ro 6ypenus. [To3TOMy MeAKHe MECTODOXKACHHS M 3aA€KHM MOIYT BBOAUTHCS B
pa3paboTKy U AOPa3BeABLIBATHECS ONEepPe’KarOUMMM IKCIAYATAIMOHHEIMH CKBa-
SKUHaMU.

EcAu BRIABAEHHOE CKOIAEHHE He IIPEANOAAraeTcsi BBOAMTL B JKCIIAyaTa-
{10, TO TIOCAE MPEABAPUTEABHOM OLIEHKH €ro0 MOJKHO 3aKOHCEDPBUPOBATH.

17.2.2. ONPEAEAEHNE KOANYECTBA NMONCKOBbLIX N OUEHOYHDbIX
CKBAXWH

Kak mokasbiBaeT aHaru3 3¢¢eKTUBHOCTH IIOMCKOBOrO OypeHHs MO pas-
AWUYHEIM PEruoHaM, AASL PellleHHsl IIOMCKOBBIX 3aAa4 BO MHOIHMX CAyYasX HEAOC-
TaTOYHO OypeHusi OAHOM IOMCKOBOM CKBaXHHHL IlpuueM, uem CAOXXHee CTpoe-
HHe AOBYIIKH, TeM OOABIIee YHMCAO CKB&)XMH TPeOyeTCsl AAs pellleHHs BOIpoca
O HAaAMYMM MAM OTCYTCTBHM B Hell CKoIAeHHus HedTH MAM rasa (puc. 17.6). Ha-
IpuMep, B CAydYae MPOCTBIX M AOCTATOYHO XOPOLIO IOATOTOBA€HHEIX CTPYKTYP
KaAMHHMHIPAACKOM OOGAACTH AASL OTKPHITHSI MECTOPOXKAEHHS HedTU AOCTATOYHO
IpOOYPHUTh, K&K IPABUAO, OAHY IIOMCKOBYIO CKBAXHHY. AAs GoAee CAOXKHO I10-
CTPOEHHBIX CTPYKTYp AHENpPOBCKO-AOHENIKON BIAAMHBI IIOCAe OYpEHMsS ABYX
[IOMCKOBEIX CKBa)XMH BEPOSITHOCTb OTKPBITUSI MECTOPOXKAEHUSI COCTABASIET BCEro
0,5. TIpakTHKa reOAOrOpa3BeAOYHEIX PabOoT HAa HedTh M ra3 IOKA3BIBAET, YTO
OOABIIMHCTBO MECTOPOXKACHHUN BBISIBASIETCSI IEPBLIMH TpeMs MTOHMCKOBEIMHU
CKBa’KMHaMH. 10 OlleHKe HCCAEAOBATeAel 3a 15 AeT mepBOM ITOMCKOBOM CKBa-
SKUHOM OBIAO BBIIBAGHO 58,7 % MeCTOpPOXXAeHHUH, BTopod — 18,6 % u TpeThel —
11,2 %. TakuM 06pa3oM, MEPBLIMU ABYMSI [IOMCKOBBIMH CKBAXHHAMH OTKPBITHI
77,4 % MeCTOPOXACHUM HedTH U ra3a, nepBuIMU TpeMss — 88,6 %. OcTarbHEIE
11,4 % MeCTOPOKAEHHI, Ha OTKPHITHE KOTOPHIX 3aTpadyeHo Ooree 30 % oOuiero
KOAMYECTBa IIOMCKOBBIX CKBa>XWH, HE3HAYUTEAbHBI IO 3allacaM, M I03TOMY
TOABKO OKOAO 10 % MX BBOAMITCSI B IPOMBIIIACHHYIO 3KCIAYATALIUIO.

TpuBeAeHHBIE AQHHBEIE MMOKA3BIBAIOT, YTO OTPUIIATEABHBIN Pe3yAbTaT Oype-
HHSI MEPBBIX [TOMCKOBHIX CKB&KUH B OOABIIMHCTBE CAyYaeB He IPUHHUMAETCS B
KayecTBe AOCTATOYHOrO apryMeHTa AAf 3aKAKOUeHHs O OeclepCHeKTHBHOCTH
AOBYIIKH. AASI IOATBEDXXAEHUsSI 3TOro OypsAT AOMOAHHTEABHBIE IIOMCKOBLIE
CKBaXHMHLI, OTPUIIATEABHOE 3aKAIOYEHUE O IePCIeKTHBHOCTH AOBYUIKH OBIBA€T
CAEA@HO MocAe GypeHMs IePBOH MMOMCKOBOM CKBAXMHEL B 47,9 % cayYaes, IIOCAe
BTOpO#l — B 71,1 %, mocae Tpethelt — B 84,3 %, mocae yeTBepTOod — B 89,9 %
cAydaeB. [Tpu 3TOM KOMIIAEKC IIPOBEACHHBIX MCCACAOBAHWU B CKBaKWHAX AdAe-
KO He BCerAa OBIA IIOAHBIM, & UX CTPYKTYPHOE IIOAOJKEHHEe B PsiAe CAy4YaeB He
MOTAO OBITH OAHO3HAYHO OIIPEAEAEHO M3-3a HEeBBICOKOTO KayeCTBa MOATOTOBKH
CTPYKTYP K OypeHHU:o.

E>XeropaHo GOALIION 0G'beM MOMCKOBOTO OypeHHs NPUXOAUTCS Ha IIAOLIGAU
(rae mpobypeHo YeThIpe CKBa’KMHHI M 0OoAee), KOTOPHIe He MOAYYAIOT OLeHKH, U
OypeHHe UX IEePeHOCHUTCS Ha CaeAyromui roa. O6beMbl paGoT Ha TAKUX IIAOILA-
AAX 3HAUHUTEABHBEI TeM He MeHee TakOe IIOAOKEHHE, KaK IMPABUAO, SIBASETCS
CAEACTBHEM CAOKHOTO CTPOEHMSI HEAD, XOTS HePeAKO OOYCAOBAMBAETCS HEYAOB-
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Puc. 17.6. AHarpamMMsl pacrpeAeAeHHs] YHCAA MECTOPOXXKA€HHH 11, OTKPBITHIX MEpBOM, BTOPOH, N-it
NOHCKOBBIMHM CKBa>KHHAMHM I10 Pa3AHYHBIM PErHOHaM:

a — YxpavHa; 6 - YamypTusi; 6 — Beropyccusi; 2 — Cpeansisi Asusi; 0 ~ OpeHOGyprcKas o0AacTh; e —
Kaaununrpaackasi 06AaCTb

AETBOPUTEABHBIM TEOAOTHYECKHM IIDOTHO30M HAM HECOBEPIIEHCTBOM IIpHUMe-
HsieMOH MEeTOAWKHU IIOMCKOBOTO pa3bypuBaHus. Bcero okoao 12—15 % mecro-
pOXAeHUI HedTH U rasa U HENPOAYKTHUBHBIX IAOIIAAEH HOAYYAIOT OIEHKY MO-
cae OypeHHUs 4deThlpeX U OOree CKBa)XMH. YBEAMYEHHE KOAHMYECTBA INOMCKOBBHIX
CKBa)XHMH, C OAHOM CTOPOHEI, IOBHIIIIAeT HAACKHOCTb OMMOMCKOBAHUS AOBYILIKH, a
C APYTOH — IIPHBOAUT K POCTY 3aTpaT Ha IIPOBeAeHUEe IIOMCKOBHIX paborT.
[MTorcKOBEIE CKBa>XMHH OYPAT Ha BCIO MOIJHOCTB OCAAOYHBIX OTAOKEHUM
AO KpHUCTaAAMYecKOro (PyHAAMEHTa WAM Ha TeXHHYECKH AOCTYIIHYIO TAYOUHY.
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OpHAKO NPYM HAAWYMHM MOIITHOM TOAINM OCAAOYHBIX TOPOA HE BCETAd M HEe Ha
KQKAOM MAOMIAAHM IeAecOoOOpa3HO OINMOUCKOBBIBATH pa3pe3 Ha BCH MOIIHOCTH
HAHM Ha TEXHUYECKH AOCTYIHYIO FAYOHHY, TaK KaK B 3TOM CAydYae 3apep>KUBaeT-
Csl OTKPBITHE M OCBOEHHE CKOIIAEHHH YIA€BOAODOAORB, 3aA€ralolIuX Ha HeOOAb-
IINX TAyOMHAaX.

B mpakTuke pa6or, ocoOeHHO B M3y4eHHHIX pAaHOHaX, MOUCKOBOe OypeHue
YacTO OCYILECTBASIIOT AO OTAOKEHMH, II0 KOTOPHIM B AQHHBIN MOMEHT M3y4YeHUSsI
peruoHa AOKa3aHa IPOMBIIIAEHHass HeTera3oHOCHOCTh. TaKoHW MOAXOA K ITOMC-
KOBOMY OypPEHHIO IIO3BOASIET HE TOABKO YCKODHUTBH IIPOHECC MOWUCKOB, HO U H3-
0e)XaTb M3AUIIHUX 3aTpaT MOUCKOBOro OypeHUsI Ha OIIOMCKOBAHHE MAaAOIEp-
CIIEKTUBHBIX TAYOOKO3aAEeraroluiux OTAOKEHHUH.

C ApPYroM CTOPOHBI, MCTODUSI OCBOEHHUSI MHOTHX HedTera3soHOCHHIX IIpO-
BUHIMU CBUAETEABCTBYET O TOM, YTO OIl€HKAa II€PCIIEKTHB HUJKHHUX HYacTeM oca-
AOYHOTO paspes3a NPUHIUIHAABHO MEHSIAACh. Tak, HAlpuMep, MPOU30IIAO C Ae-
BOHCKHMMH OTAOKEHHUsIMA Tarapuu, MeAOBBEIMH OTAOXeHUsiMH 6. HeueHo-UHTry-
IIeTUH, TPHACOBBIMHU OTAOKeHUsSMH [IpeapkaBKasbs U Ap. [loaTOMy Takasi MeTo-
AMKa MOXXET IIPUBOAUTH K 3aAe€PJKKe B OCBOEHHUM PETHOHA.

B HOBHIX palioHax HeOOXOAMMO OOs3aTeAbHO OypeHHMe CKBa)KHH, BCKPHI-
BAIOINMX OCAAOYHBIM 4EXOA Ha IOAHYIO MOIHHOCTE MAM Ha TeXHUYECKH AOCTYII-
HYIO TAyOMHY, NpUYeM OCHOBHOM 3apadeld TaKMX CKBA’KMH AOAKHO OBITH He
CTOABKO IIOMCKHM YTA€BOAOPOAOB, CKOABKO IapamMeTpuyeckKue HCCA€AOBAHUA
paspe3a. Ba>KHBIM acIleKTOM BBEIOOpAa TAYOMHBI MMOMCKOBOYW CKBa’KUHBI SIBASIETCS
ollpeAeAeHUe 3Ta)kKel U NMOCAEAOBATEABHOCTH ITOMCKOB. T.e. MpHU MPOEKTHPOBA-
HUU TOHUCKOBBEIX paboT HEOOXOAMMO B pa3pe3e OCAAOYHOTO YeXAd BBEIAEAUTH
3Ta’XU MOUCKOB U Pa3BEAKHU U OIPEAEAUTH IOCAEAOBATEABHOCTH OMOHUCKOBAHMSA
MIepPCIEKTUBHOTO pa3pe3sa.

Peurenue 3TOro BOIPOCA OIPEAEASETCH OCOOEHHOCTAMH TeOAOTHYECKOro
CTPOEHUS pervoHa U 3aAauaMU, CTOSIIIUMH IepeA ITONUCKOBO-PA3BEAOYHLIMU Pa-
6oTaMu B AQHHOM DervoHe.

[lpy HeCOBHIAAEHHH CTPYKTYPHBIX [AGHOB BBIAEASIIOT 3Ta)kKH, MOMCKH B
MPeAEAdX KOTOPBLIX IMPOBOASAT HE3aBUCHUMBIMH CETKAMH ITOMCKOBHIX CKBa’KHH.
OTamHOCTh ONMOUCKOBHIBAHUS pa3pe3a MOXKET AMKTOBATBCA M 3KOHOMHUYECKOM
curyanuelt. Hannpumep, Ha ceBepe 3amapHol CHOUPH Ha IIEPBOM 3TAlle pemia-
AACh 33aAaya CO3AQHUS CHIPLEBOM 0a3bl AAS PA3BUTUSA Ta30A00LIBAIOIIEH IIPO-
MBIIIA€HHOCTH, IIO3TOMY B IIEPBYIO OYepeAb H3YYaAUCh PErHOHAaABHO ra30HOC-
Hble CEHOMAaHCKHe OTAOKeHHUsl. ITOMCKH yraeBOAOPOAOB B HUI)KHEMEAOBEIX H
IOPCKHUX OTAOYKEHUSAX BBITOAHSIAWCEH Ha CAEAVIOIIEM 3Talle.

KoAu4ecTBO CKBa’KHUH, HEOOXOAMMEIX AASl OI[€HKH IPOMBIIIACHHON 3HAYH-
MOCTH OTKPHITBIX MECTOPOJXKACHHUM, 3aBUCUT OT pPa3MepOB MECTOPOKAEHUS H
CAOJKHOCTH €ro reOAOTHYECKOrO CTpoeHusA. AAA HeOOABIIUX IO pa3MepaM 3aae-
XKelf (C 3alacaMé AO 5 MAH T MAM 5 MAPA M°) IIPOCTOrO T€OAOTHYECKOTO cTpoe-
HUA AOCTOBEPHYIO IIPOMBIIMIAEHHYIO OIEHKY MOJKHO IIPOBECTH IO Pe3yAbTaTaM
TOABKO ITOMCKOBOTO OypeHHs, He INPOBOAS AONOAHUTEABLHBEIX OYpOBHIX pPadoT.
AASL CpDeAHMX U KPYHHHIX 3aAne)Xel, B OCOOEHHOCTH AASl TeX, KOTOpDHIE XapakTe-
PHU3YIOTCS CAOJKHBEIM F€OAOTMYECKUM CTPOEHHUEM (T.e. IPYM BEIKAMHUBAHUM U 3a-
MeIIeHUN KOAAEKTOPOB, HAAWYHUU TEKTOHWYECKHUX HApPYUIeHUHU U Ap.), KOAMYECT-
BO CKBA’KHH AOAKHO OBITH AOCTATOYHBLIM AAS YCTAHOBAEHMS OCHOBHLIX OCOOEH-
HOCTeH TeOAOTHUYECKOro CTPOEHHUs HM3ydaeMoH 3aneXu U obecrieyuBarthb Tpebye-
MOe AASI AQHHOU CTaAUMU COOTHOIIeHHe 3amnacoB Kareropuu C, u Cs.



17.2.3. NMOCAEAOBATEABHOCTb M TEMIbl PA3BYPMBAHUS

K 4ncAy OCHOBHBEIX acIeKTOB METOAMKM IOMCKOBOTO U OLIEHOYHOro Oype-
HUA OTHOCHUTCSI ONPEAEAeHHe TeMIIOB DPa3OypHBaHHS AOKAABHOM IIAOIIAAH, T.€.
CKOPOCTH DellIeHUs 38AQ4 ITIOMCKOB M OIIeHKH MeCTOpPOXKAeHWs HedTH W raza U
€ro reoAOro-3KOHOMHYECKOHN OLIeHKH.

Ecan Ha mromaau HeoGXOAMMO OypeHue HeCKOABKHMX CKBA)KUH, TO HEU3-
6e>XXHO BO3HMKAET BOIPOC O MOPSIAKE HUX 3aAOXKEHHSI M PAlJMOHAALHOM KOAHYE-
CTBe OAHOBPEMEHHO paboTarolUX Ha MAOLIaAN 6YpPOBBIX CTAaHKOB. C TeOAOrmYe-
CKHUX IO3MLIMHA ONTUMAABHBEIM SBASIETCSI IIOCAEAOBATEAbHOE OypeHHe CKBasKHH,
T.e. pa3bypuBaHHe MAOIIAAM OAHHM CTAHKOM M BEIOOD TOYEK 3aA0KEHHS IIOCAE-
AYIOIIAX CKBA)XHUH Ha OCHOBE IeOAOro-reou3ndeckod mHbOpMaluu, HOAYYEH-
HOU B y>Ke NPOOYPEHHBIX CKBa’KHUHAX.

AMsL YCKOpPEeHUsi TeMIIOB OTKPHITHSI U OLIEHKH MECTOPOKACHMH M 3areKeit
HeTH M ra3a Ha NPAKTHKe B PSAE CAyYaeB IPHMEHSIETCSI OAHOBDEMeHHoe 6y-
peHure HeCKOABKMX CKB&XHMH. OAHAKO € POCTOM MacmTabOB MapaAreAbHOro Gy-
peHus, Kak eme B 1955 r. ormeyar M.B. AGpamMoBHY, BO3pacTaeT KOAMYECTBO
AMIITHHAX U FeOAOTHYECKH HEYAAUHBIX ITOMCKOBHIX CKBakMH. TeM He MeHee, IO-
CKOABKY AAMTEABHOCTH IIOMCKOBO-PA3BEAOYHOrO0 OYpeHHsI C 3KOHOMHYECKOM
TOYKH 3DEHHS SIBASETCS (PAKTOPOM TOro XKe IOPSIAKA, YTO U ero 06beM, YBeAH-
4eHHe IPOAOAKHUTEABHOCTH PaboT IIPHU IIOCAEAOBATEALHOM OYPEHMU CKBAa’KUH
XOTs M CHIDKAET PUCK IOAYYEeHHSI TeOAOTMYEeCKH AMIIHMX CKBA*KUH, HO IIPHUBO-
AUT K UX YAOPOKAHMIO.

IIpoBepeHHBIE MCCAGAOBAHMSI MOKa3aAM, YTO MOCAEAOBATEABHOe OypeHue
OAMHOYHBIX CKB&KHH IIPEATIOYTUTEABHO Ha HeOOABIINX 3aArekaX. B yBeandeHUn
BEPOSATHOCTH OOHAPYXEHHsI 3aAeXU U ee Pa3MepOB (IPOTHO3HBLIX PECYpPCOB)
6onree 5D PEKTUBHBIM CTAHOBUTCS OAHOBPEMeHHOe GypeHHe HEeCKOABKHX CKBa-
KUH.

17.2.4. BbIbOP OMNTMUMAABHbBIX TOYEK U CUCTEM PA3MELLEHUS
MOMCKOBbIX N OLIEHOYHbIX CKBAXWH

[IpocaeskuBas UCTOPHIO Pa3sBUTHS HedTEra3zoBOM I€OAOTHM Y Hac B CTpaHe
K 3a py0Ge’kKoM, MOXHO OTMETHUTB, YTO 10 Mepe IPeoOAAAAHUS TeX UAU HHEIX
KOHIIENI[UA MOMCKOB HeTH U ra3a, pa3pabOoTKH HOBBIX TEXHUYCCKHX CPEACTB U
TEXHOAOTHH OypeHHs M3MeHMAUCH M B3rASIABI Ha BEACHHC IIOMCKOBBIX U Olle-
HOYHHIX GYPOBBIX paGoT. MeTOAMKA NMOMCKOB MTOAHOCTBIO 3aBHCEAA OT XapaKTe-
pa M3y4aeMEIX OOBEKTOB — AOByIleK Hed®TH U rasa. Boawlmoe pasHOOOpasue
OCOGEHHOCTEN MX T€OAOTHYECKOTO CTPOEHHUSI OIPEAEAHAO HEOOXOAMMOCTh AM(D-
(bepeHIMPOBAaHHOTO IIOAXOAA K NPOBEACHUIO IIOMCKOBO-DPa3BEAOYHHIX paboT Ha
He(Th U ra3 B KOHKPETHOU IeOAOTMYECKON OGCTAHOBKE U OBGYCAOBHAO BO3HHK-
HOBeHHE PsIAA METOAOB M CHUCTEM pa3MeleHUs] MOUCKOBBIX CKBA’KUH.

[Tpyn mouckax MeCTOPOXKAEHHM U 3areskel HedTH H rasa OOBHEKTOM usyue-
HUA SBAAETCS AOBYIIK&, MOATOTOBA€HHAsI K TAYOOKOMY OYPeHMIO KOMIIAEKCOM
reOAOTO-TeO(PU3UIECKHX METOAOB. AAsI OTIPEAGACHHUSI MECTa 3aA0KEHUS TOUCKO-
BOM CKBaXMHEI HEOGXOAMMO ONPEAEAUTH TaKyl0 TOYKYy, GYpeHMe CKBa’sKHHEBI B
KOTOPOH IIO3BOAUT OAHO3HAYHO AOKAa3aTh HAAWYUE CKOIAEHHMSI YTAEBOAOPOAOB B
AOBYIIKE M OLEHUTH MacCIITaOH 3aACKH UAM YCTAaHOBUTH GeCepCHeKTUBHOCTD
[AOLIEAW B OTHOLICHHH He@Tera3oHOCHOCTH. TaKUMHU TOYKAMU AASl PA3AMYHEIX
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THUIIOB AOBYIIIEK SIBASIFOTCS TUIICOMETPHYECKU CaMble BBEICOKME TOUKHM AOBYIIKY,
B KOTOPBIX BEPOSITHOCTH OTKPLITH 3aA€Kb MaKCHManbHa. HecomHeHHO, 60AbIIOE
3HaYeHWe IIPK ITOCTAHOBKE IIOMCKOBOTO OypeHHsA HMeeT AOCTOBEDHOEe 3HaHUe
MOPGOAOTHH AOBYIIKHU. [IpriyeM B OOABUIMHCTBE CAyYaeB B 3aBUCHMOCTH OT Ka-
YeCcTBa U TAYOMHHOCTH METOAOB IIOATOTOBKHM 60OAee UAHM MeHee 4eTKO (PUKCHPY-
FOTCSI CBOAOBBIE YUACTKH AOBYIIEK aHTUKAMHAABHOTO THUIIA. KPBIABA U MePUKAU-
HaAW CTPYKTYpP MO OOBEKTHBHHIM IIDUYMHAM BBIPDUCOBBIBAIOTCH, KAK IIPABHAO,
MeHee SIBHO.

CAeAyIOIINM OIPEAEASIONINM YCAOBHEM Dpa3MeIlleHHs] CKBaXHH SBASICTCS
CAOXXHOCTb, @ TIOPON ¥ HEOIPEAEAEHHOCTb T€OAOTHYEeCKOTO CTPOEHHUsA KapTH-
PYEMEBIX T€OAOTO-TeO0(U3NYECKUMU METOAAMH OO'BEKTOB IIOMCKA, FAGBHHIM 06pa-
30M B HOBHIX CAQOOM3YYEHHEIX paMoOHaX M Ha HUJKHMX TAyOOKO3aAerarouux
cTpaTurpad@MYecKUX 3TakaX B CTapbIX OCBOEHHBIX paMoHax. [eodusnueckue
METOABI HEPEAKO He (PUKCHDPYIOT CMellleHHUs CBOAOB AHTUKAMHAABHBIX CTPYKTYD
BHU3 IIO Pa3pe3y OTAOKeHUH.

[Tpu3HaKaM¥, OIPEAEASIOIIMMH BBIOOD METOAOB IIOMCKOB, CAYXXAT TakyKe
HaAWYMe ¥ XapaKTep 5KpaHa (AU3BIOKTUBHBLIE HAPYLIEHUs, CTpaTUrpaduyecKue
HEeCOTAACHs HMAM AMTOAOTHYECKHe 3aMellleHHusi), 06yCAOBAMBaIoIero GopMy 3a-
AeXU He®TH U ra3a B AOBYIIKAaX, U THUII IDUPOAHOTO pe3epByapa.

TakuM 06pa3oM, PYKOBOASIIUM IIPHUHLUIIOM pa3MelleHHs CKBAa)XKMH, KaK U
Ha CTAAMM TIOMCKOB 3areKel HeTH U Tasa, sIBAseTCss OypeHHe B TOYKaX Mak-
CHMAABHOM BePOSITHOCTH OTKPBITHSI 3aAeXy., Ha 3TOM mpuHIIHIIE OCHOBAHEL BCe
METOAUKH U CIIOCOOBI BEAEHUSI TTOUCKOBOTO OypeHUs Ha HedThb U ras.

[lpy mpoBepeHHM OLIEHOYHHIX paboT OOBEKTOM H3yUYeHHsA CTAHOBHUTCS YiKe
OTKPBITOE MECTOPOXKAECHHE (3aA€XKb), M IIPU pa3MelleHUH CKBa)KMH HCXOAAT M3
TOTO, YTOOBI C MHHHMAABHBIMK 3aTPaTaMHd M MaKCHUMAABHO OBICTPO YCTAHOBUTH
0COBEHHOCTH TEOAOTHMYECKOTO CTPOEHHsS MECTOPOKACHHS (3areKU) U OLIeHUTh
ero pasmephsl. CHucTeMy pasMeHIeHHsI OLeHOYHBIX CKBa&)KWH BBIOUPAIOT, HCXOAS
M3 pasMepOB U CAOKHOCTH TeOAOTHYECKOTO CTPOeHUs], THIIA IPHUPOAHOTO pesep-
Byapa M XapaKTepa HacCBILAIoIero ero MAIHAA.

METOA «KPUTHUHECKOIO» HATPABAEHUA

B pesyabTaTe aHaAn3a COCTOSIHHS I'€OAOTOPa3BEAOYHBIX paboT HAa HedTE U
ras Ha Ycriopte B.A. Mabun, K.A. KaemeB u E.W. CadonoB B 1967 r. npeano-
JKUAM CHCTEMY pa3MeLleHUsi IIOMCKOBBIX CKBA’KMH Ha MAAOAMIIAMTYAHBIX IIOA-
HSATUSX,

MeTop, OCHOBaH Ha TIIATEABHOM H3y4YeHHUH MOPQPOAOTHMH CKAAAOK, HMMEO-
LIUX TAABHBIE PACHARIBYATHIE OYEPTaHHUS U HEOOABIIHME AMIIAMTYABRI, HE IIPEBEI-
IIAIOIKe [EePBBIX AECSATKOB METPOB. BBepX no pa3pe3y CTPYKTYPHI BHIIIOAAKHU-
BAIOTCS, BHIPA’KasiCb B BHAE CTPYKTYPHBIX Teppac M HOCOB, HAHU ITOAHOCTBIO
packpbiBatoTcsl. CyTh METOAQ CBOAUTCSI K TOMY, YTO MAAOAMIIAMTYAHEIE IIOAHS-
THsI, HE UMEIOIINe YEeTKOrO 3aMEIKaHWUs IO AAHHBIM CEMCMOPAa3BeAKH, OAHOBpe-
MEHHO pa30ypUBAIOT AByMsl He3aBUCUMBIMU CKBa’KMHaMH. [lepByro M3 HUX 3a-
KAQABIBAIOT B IPEANOAAraeéMOM CBOAE AASI BBISICHEHUS HedTera3oHOCHOCTH
CKAGAKH, BTOPYIO OyPST Ha y4aCTKe ee MeHee IBHOTO 3AE€MEHTa («KPUTHYEeCKOoe»
HaTmipaBAeHMe). TakUM 3A€MEeHTOM MOTYT OBITh KPBIAbS M IIePHKAHHAABHBIE
OKOHYAaHMUSA CTPYKTYP, @ TaKXXe MEXKYIOAbHEIe IIDOruOBl U CEAAOBUHHL, B AaAb-
HelIleM 0 Mepe YCOBEPIIEHCTBOBAHUS METOAMKHM IIPUMEHHTEABHO K CTPYKTY-
paM pasAMYHOTO THUIIA IIOA «KPUTHMYECKMM» HallpaBA€HHUEM DSIA MCCAeAOBaTeAer
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(B.A. Wapun, I''A. Tabpusagan, A.H. 30A0TOB) CTaA MOHUMATH YY4aCTOK HauMe-
Hee BHIPaXXEHHOTO 3aMBIKAHHUsI AOBYILIKH, OIMPEACASIIOIUI BO3MOMKHOCThL COXpa-
HEHUsI 3aAEXKHU U ee BEePOSITHYIO BEICOTY.

EcAn CTDYKTYypHI pDacIOAOXKEHBI B IIPEAeAaX MOHOKAHHAABHBIX CKAOHOB,
BTOPYIO CKBA)XMHY 3aKAAABIBAIOT B HAIPABACHUM PETMOHAABHOIO MOABEMA CAO-
€B, B 30He CAa00 BBIDa’KEHHOTO 3aMBIKAHUSI CKAQAKH (puc. 17.7, a). DTta 30Ha u
SIBASIETCSI KKPUTUYECKUM» HANPABACHHEM AASI AQHHOTO THUIA CTPYKTYp. Bypenue
TPEThEeW CKBAXXUHH IO NMPOMHUAIO B CTOPOHY PETHOHAABHOTO IMOTPY)KEHWs IIAA-
CTOB U TeM GOAee YeTBEPTHOM U ISATOM CKBAXKKH IO IIPOCTHPAHUIO CKAAAKH Ha
9TOM 3JTale HepPalMOHAABHO, TAK KaK BOIIPOC HAAWYUS 3aA€XKH U OPUEHTHPO-
BOYHOTO e€ o0beMa pellaeTCsi NEPBLIMU ABYMSI CKBaKUHAMMU.

B macrosee BpeMs AQHHBIN MeTOA ONpoGOBaH Ha MHOTMX IHAoIiapax. Ha-
IpyUMep, IIOUCKOBas CKB. 1 Ha mromapu Kapa-Kyayk (Yeriopt) BCKpeira HedTs -
HYIO 38A€Xb, & YeThIPe CKBA)XKUHBI, IIPDOOYPEHHEIe Ha KPBIABAX U [TEPUKAUHAAN
CKA8AKH, OOpAIlleHHOM B CTOPOHY PErMOHAABHOTO HOTPY)KEHHs, OKa3dAKCh 3a
KOHTYPOM He(TEHOCHOCTH. AMUIb NATasi CKBA)XKHWHA, 3aA0KEHHAsI B 30HE MEePHUK-
AWHAABHOTO OKOHYAHHWS CKAGAKM Ha Y4YyaCTKe PEerMoHaAbHOTO ITOABEMa CAOEB
(<KpUTHYECKOE» HaNIpaBACHME), IOKa3aAd, YTO CBOA CTPYKTYpPHl CMeIaeTcs
BBepX [0 MOHOKAMHAAM.

AASi MHOTOKYIIOABHBIX IIOAHSTHM, COCTOSIIIMX K3 HECKOALKMX AOKAALHBIX

CTPYKTYP, 38A€XHM KOTOPHIX MOTYT HMMETb €AUHBIM KOHTYP, «KPUTHUYECKUMU»
HaNPAaBAECHUSMHU SIBASIFOTCSI 30HBEI «IIOAHOTO 3allIOAHEHUs BCEX KYIIOAOB» M «MaK-
CHMAABHOTO 3alOAHEHMSI AOBYIIKM». PasMepbl HOAOGHBIX CTPYKTYD, BKAKOUYAIO-
IIUX OT ABYX AO IIECTH KYIIOAOB, AOCTUTAIOT COTEH KBAAPATHBHIX KHAOMETPOB,
aMIIAUTYABLI IO NPOAYKTHMBHEIM OTAOXeHUsiM 100—200 m (BopoBckoe, Pacuie-
Barckoe, YcTh-Baanlkckoe, 3amapHo-Cypryrckoe, CaMOTAOpPCKoOe, BaTuHcKoe u
Apyrue MecTopo>kpeHHs). [Tpu BCKpPBITMM NMEPBOM ITOUCKOBOM CKBAsKUHOM IIAQ-
CTOBHIX 3areked HedTH MAM rasa Ha HaubGoaee KPYIIHOM M TUIICOMETPHYECKHU
BBICOKOM KYTIOAE CAEAYIOIIYI0 CKBA)KMHY 3aKAQABIBAIOT B CEAAOBHHE MEXAY
KyIlOAAMH — B «30HEe IIOAHOIO 3allOAHEHHS BCeX KYIOAOB» (puc. 17.7, 6, cks. 2).
Bypenuem 3TOl CKBaKHUHBI BBISCHSIIOT IIOAHOTY 3allOAHEHHs He@TLIO U ra3oM
He TOABKO PasBEABIBAEMOI'O KYIIOAQ, HO U APYTHUX KYIIOAOB, PaCIIOAOXKEHHEIX B
IpeAeAax BCKDRITOTO AAHHOM CKBa)KMHOM THIICOMETPUYECKOTO YPOBHSI, a TaKXe
[IOAOJKEHHWE KOHTAKTOB ra3 — HedTb — BOAQ, €CAM BCKPBITHINA IAACT HACHIIEH
He Ha TOAHYIO MOIIHOCTb. ECAM IIAQCT BO BTOPOM CKBa)XKMHE IMOAHOCTBIO HACHI-
1eH He@ThIO MAM Ta30M, AAABHeHIINH 006beM IMOMCKOBOrO OYpPEHHs HAIPaBAS-
€TCsl Ha YCTAaHOBACHHE MAaKCHUMAABHBIX 3aIlacOB, NPUYPOUYEHHEBIX K AAHHOMY
MOAHSITUIO B LEAOM. TPeTbIO CKBa)KMHY 33AAI0T HAa YYaCTKe PACKPLITHSI AOBYII-
KM B IIpEAEeAAX H3OTUIICH, OXBATHIBAIOIEH BCE MOAHSATHE, B «30HE MAKCHUMAAb-
HOTO 3amOAHeHHUsi AOBYIIKH» (puc. 17.7, 6, cks. 3). EcAu BTOpas cKBa)XHMHa OKa-
JKeTCsl 3aKOHTYPHOM (BOAOHOCHOM) AAABHEHHINE MOMCKHU IMPOBOAAT HAa KAXKAOM
KYIIOAE B OTAEABHOCTH.
' LlerecooOpasHOCTb 3aA0JKEHHUsI CKBAXUH B 30HE THAPOAMHAMMYECKOTO
3aMKa QHTUKAWHAABHOUW AOBYIIKH ITOATBEPAMAACH Tarkke B 3amapnoii Cubupu:
ckB. 10 HuipuHCKasi, mpoOypeHHast B CEAAOBHHE MEJKAY MPOAYKTHBHLIMU CKAGA-
KamMu HeipuHCcKoM 1 MeaBeskbel, TOATBEPAMAG HAAMYHME EAMHOH 3aAeXH B npe-
Aenrax MeaBexnero Baaa.

Metop, «KpUTHYeCKOro» HAINPDABACHUS NPUMEHSIOT M IIPH IIOMCKax 3aAe-
JKell He(bTH U rasa B PUGOBHLIX OTAOKEHHSIX. OH 3aKAIOYAETCS B OllePerKarolleM
OypeHHH CKBa’XMH Ha Y4aCTKaX PHUQOBBEIX IOCTPOEK, FeOAOTHYeCcKast HHPOpMa-
Us 110 KOTOPHIM IIO3BOASIET B KPATUAMUIUN CPOK OIPEAEAMTH THI PUGPOBOM AO-
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Puc 17.7. Cxema pa3MemeHNs IMMOHCKOBBIX
CKBa)KMH Ha <«KPHTHYECKOM» HAalpPaBACHHH
(no B.A. UabuRYy):

a — Ha MaAOAMIAMTYAHBIX NOAHATHAX; 0 — Ha
MHOTOKYTIOABHBIX ~TIOAHATHSAX; [- H3OTHICH
KPOBAM [POAYKTHBHEIX OTAOXKeHHH, M; 2 -
CKBa)KHHEI, 3 — AHIIHHE CKBKHHBI

BYIIKMA ¥ AATH T€OAOTO-3KOHOMMYECKYIO OIeHKY ee 3anacoB. ITo cooTHorreHHIO
¢ BMeNaiomuMu nopopamu u Mopdoaroruu B.A. MABMHBEIM U ADYTUMH HCCAEAO-
BaTEASIMH BBEIAGAEHEI TPM OCHOBHBIX THIA PU(MOBHEIX HOCTPOEK. XapaKTep NpH-
YPOYEHHBIX K HMM 3aA€Keil U METOAMKA ITOMCKOBOTO Pa3GypHUBAHHSA 3aBUCAT OT
TOTO, SIBASIIOTCA AW NpeAprU@OBBIe U 3apudOBBIe (paluu AMTOAOTHYECKUM 3Kpa-
HOM HAM KOAAEKTOpaMH. «KpHUTHYeCKoe» HAmnpaBACHHE AAA AWHEWHO BBITSHY-
TEIX pUOB U XOAMOBHAHEIX M30METPHYHBLIX B MAAHE PUGOBEIX [TOCTPOEK IIPeA-
CTaBASIOT CBOA M CKAOH puda, obpallleHHBEIH B CTOPOHY OTKPHITOTO Mops. B
STHX 30HaX OYPAT ABe MMOKCKOBHIE CKBA)KMHEI AAS OIIPEAGAEHHs THNA Pr@OBOH
IIOCTPOMKM M BBICOTHI 3aA€XKH, & TPETHIO CKBaXKMHY 3aKAQABIBAIOT Ha THIAOBOM
CKAOHE AAS BEISICHEHMs] BO3MOJKHOM LIMPHHEI 3areXXU. AarbHennee GypeHue Ha
AMHEMHO BHITSAHYTHIX pHdax IPOBOAUTCA IO AAMHHOM OCH. AAst yCTaHOBAEHMS
AAMHBI 3aAe’Kel, TIPUYPOYEHHBEIX K XOAMOBHMAHHIM M30METPHUYHBIM pudam, mo-
CAEAyIOIe CKBaKUHEL OyPAT Ha MepecevyeHry, MePIEeHANKYASDHOM K IepBOMY
NpOPHUAIO.

[lepBy10 CKBa)XMHY Ha pHUdax TpeThero TUMNa (AenelIKOBUAHBIE H30MeT-
pUYHBIE B IIAA@HE DHGOBEIE MOCTPOMKH, MOAOCHEIE IMOABOAHBIM BOAOPOCAEBHIM
GaHKaM ¥ COCTOAIIME M3 OTA@ABHEIX OHOTepMOB) 33AAIOT Ha ydacTKe Hauboaee
KpynHoro GuorepMma. Ilocaepyronjee pasOypuBaHHE OCYILIECTBAAIOT IO CXeMe,
VCTAaHOBAEHHOM AAsS XOAMOBHMAHBIX DH(QOB, AASL OLEHKH HedTerasoHOCHOCTH
Ka>KAQOTO OHorepma.
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METOA <«IIAT MONCKOBOTO BYPEHWS»

MeTop, «lIaT TOMCKOBOTO OYpPeHMsi», IPEAAOKeHHEIN [LA. I'abpusasHIleM,
obecrieynBaeT BEICOD TOYEK 3AAOKEHHUsS] CKBaKMH AAsL ollpeperenusi BHK u
I'’)KK B 3aaexax HedTH U rasa IIAACTOBOTO CBOAOBOTO THIIA NEepBBRIMA CKBaXXKH-
HaMu. PaccMOTDHM 3TOT METOA Ha CACAYIOIEM IIpHUMepe.

S, 0 e————

X—x 1 2 3 loA|H4 .<<51—"_‘—;6

Punc. 17.8. CxeMa pa3sMemeHHs CKBaXXMH N0 METOAY «IIAT MOHCKOBOTO OypeHHusi» Ha OpaXHAHTHK-
AHHAABHOM CKAQAKE:

! — BHK; 2 - 60k 3arexH, BCKPHITOM IIePBOH CKBa)KHHON; 3 — GAOK 3aAeKH, BCKPHITEIA BTOPOH
CKB&)KUHOM; 4 — CKB&)KHUHEI, 5 — H30THICH KPOBAU TIPOAYKTHBHBIX OTAOKEHHH, 6 — IIAACTOBEIE
BOABL
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IMouckoBasi CKB. 1, mpoOypeHHass B CBOAE€ M BCKPEIBINAs Ha IIOAHYIO MOII-
HOCTb NPOAYKTMBHBEIM [IAGCT MOIIHOCTBIO h (puc. 17.8), mO3BOAsIET yBepPeHHO
CYAMTb O HAAWUMM 3aA€KHM B IPHCBOAOBOM YaCTH CKAGAKH, OTPAHWYEHHOH CHH-
3y IHOBEPXHOCTHIO AOCTOBEPHOIO CYIIECTBOBAHHUS 3aA€XKH ([OBEPXHOCTH AB).
DTy [IOBEPXHOCTb IPOBOAAT FOPU3OHTAABHO Yepe3 CaMylo HMIKHIOIO TOYKY, B
KOTOPOM yCTAHOBAGHO HaaHume HeTH MAM rasza. CAeAylollylo CKBAaXXHMHY 3a-
KAGABIBAIOT Ha IPOMHAE IO KOPOTKOH MAU AAMHHOM OCH CKAGAKM B TOYKe Ilepe-
CeueHNs] AMHMM TIOBEPXHOCTH AOCTOBEPHOTO CYIIIeCTBOBAHHSA 3aA€KHU C KPOBAEH
maacTa B Toukax A uwam B. OHa paer MHGOPMALIMIO O 3aAeXH B IIPOCTPAHCTBE
ME’KAY NOBEPXHOCTSIMM AOCTOBEDHOCTH, YCTAHOBACHHBIMM B IIEPBOX U BO BHOBb
npoOypPEeHHOM CKBaKMHaX. [Tocaepyrolpie CKBa>KMHBI 3aKAGABIBAIOT MO AHAAO-
TMYHOM MeTopuKe A0 ycraHoBaeHMs BHK wau VKK,

AAHHBEIH METOA MOJKET MCIOAB30BATHCS AAS OIEHKH Maciuraba OTKPBITOTO
MECTOPOKAEHMs, 3aAeKH HedTH uAM ra3a. OH ObIA YCHEIIHO allpOOUPOBaH IPH
pa36ypuBaHuK TUMO(EeBCKOro MeCTOPOXKAEHHsI Ha YKpaHuHe, 4TO I03BOAMAO
YMeHBIIUTL 06BEM HOMCKOBO-Pa3BEAOYHOrO OypeHHMs, COKpPATUTH CPOKH Pa3BeA-
KU U TIOAYYUTH 3HAYMTEABHBIH 3KOHOMHYECKUM 3P PexT.

CNOCOB PA3MELLEHMS CKBAXMH HA MACCHBHDBIX 3AAEXAX

PaccMaTpuBaeMulii crioco6 mpeproxeH [LA. TaOpusasuuem B 1974 1. anst
[IOMCKOB U TIPEABAPUTEALHOM OLEHKHM MECTOPO’KACHMH He(TH U rasa, IpHypo-
YEHHBIX K KPYIHBIM MOAHSTHSM C HESICHBIM MOAOXKEHHEM CBOAA B paHOHaXx, 30-
HaxX U CTpaTUrpauuecKUX KOMIIAEKCAX YCTAHOBAEHHOTO HAM IPEAITOAAraemMoro
PACIIPOCTPAHEHMsI 3aAeKEN MacCHBHOTO TWIa. [IpuMeHeHHe MeTOAa obecredu-
BAeT I[IOAYYEHME HAAEKHBIX AAHHBEIX AASL IIOCTPOEHHSI OOBEMHOM reoMeTpude-
CKOM MOAEAM 3aA€KH Ha CTaAMM IMOMCKOB U OLIEHKU U COCTABA€HHUsI OOOCHOBAaH-
HOTO IIPOEKTa Pa3BEAOUHBIX paboT.

Kak TOKa3blBaeT aHAAH3 MMOMCKOBO-PA3BEAOYHHIX paboT, OCHOBHEBIE OIING-
KM IIPH COCTAaBAGHMH IPOEKTOB Pa3BEAKH MACCHBHBIX 3aA€XKEH CBSI3aHBI C TeM,
4TO Ha TIOMCKOBOM JTalle He YCTaHABAMBAIOTCS pa3Mephl U hOpMa BBOAMMOM B
Pa3BeAKy 3aAeXH. AAsl PAllMOHAABHOTO IIPOBEAGHHUSI DA3BEAKH 3areXKed Mac-
CHUBHOTO THUIIa HeOOXOAMMO 3HATH OCHOBHBIE 3AEMEHTHI CTPYKTYDHI, TAKHe KakK
XapaKTep pacllOAOKeHHsi KpbiabeB, mrockoctd BHK (IDKK) u OCeBON AWHUHU
CKAQAKH. CIeluHYHOCTh CTPOSHHS MACCHBHBIX 3aA€XKeH, 3aKAIOYaloUIasicss B
TOM, 9TO HX (PopMa M OOBEeM KOHTPOAHMDPYIOTCS ITOAOJKEHHEM IIAOCKOCTeH
KpBIABeB AOByIIKM U maockoctd BHK (IOKK), cekyujed TeAO IPUPOAHOTO pe-
3epByapa, OMpeAeAseT HeOOXOAMMOCTbL AOCTOBEPHOTO YCTAHOBAGHMs ITHX IAe-
MEHTOB Ha MOWCKOBOM CTaAVH.

Apyroit 0cO0EHHOCTBI0 MaCCHBHBIX 3aAeKel, CYUIeCTBEHHO BAMSIONIEH Ha
METOAMKY IOMCKOBBIX K DPa3BEAOUHBIX PaloT, sIBASIETCS HepaBHOMepHOe pac-
mpeaereHue ux ooweMa (a0 80 % B IIPUCBOAOBOM 4acTH CKA3AKH). B cBsizm ¢
STHM y’Xe Ha CTaAMU [IOMCKOB 3ane)Kel HEOOXOAMMO CTPEMHUTBCS K Goaee Tou-
HOMY OIPEAEAEHHUIO XapaKTepa KPbIAbEB CTPYKTYPBl U MECTOMOAOIKEHMsI CBOAO-
BOTO y4YaCTKa, B IPeAeAaX KOTOPOrO COCPEAOTOUYMBAIOTCS OCHOBHBIE 3aIackl
Hed)TU U rasa.

[TocTpoeHWe reOMEeTPUYECKON MOAECAM 3aAeKU AASl PellleHHs 3apd4 pas-
BEAKH BCEIIEAO 3aBHUCHUT OT TOYHOCTH IONAAAHUSA NIePBOM MOHUCKOBOM CKB&’KUHEL
B CBOA CTPYKTYpBI, 4TO, K COJKaAE€HHUIO, IIPOMCXOAMT AAAeKO He Bcerpa. [Ipu
CMeIeHUM 3TOM CKBA’KMHBI Ha OAHO M3 KPHIABEB AMHEHHAas WHTEPIOAAIUS Me-
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Puc. 17.9. IlpHHHMnHaAbHas CcxeMa 2
pa3MellleHnsl CKBa)XKHH TPH IOHCKax 3
M IPEeABAPHTEABHOH OLIEHKE MacCCHB-

HbIX 3arexxeit HedTH U rasza

ILnockocrn 'BK

HKAY  CKB&KHHAMH M OCOBGEHHO BKCTPANOASLMS B HEOCBENIeHHElE GypeHHeM
YYaCTKM MOTYT IPUBECTH K CYLIECTBEHHBIM OIMOKAM B ONPEAGACHHU 00LeMa,
(OpMEl ¥ Pa3MepoB 3areXHU. VIMEHHO IIO3TOMY CTaHAAPTHEIE METOABI pa3Melle-
HUsl TOMCKOBBIX CKBAKHUH KAACCHYECKUM KPECTOM U AMArOHAALHBIMU HPOQUAS-
MU Mar03bderTuBHEL KpoMme TOro, B CAyYae NMpUMeHEHHSI METOAA KAACCHYe-
CKOTO KpecCTa YeThIpe U3 MSITH IOUCKOBBEIX CKBAXKUH OypsT Ha mepudepuu 3a-
A€M, TA€ 3alachl He3HAUMUTEALHEl, 1 TOABKO OAHA CKBa)XMHA Ha CBOAe HecerT
uHGOPMaLXI0 00 OCHOBHOM oObeMe 3arexu. TakuM 06pa3oM, yKe B CaMOM
MeToAe pa30ypUBaHUS 3aA0KeHa HEepPaBHOMEDHOCTh U3YYeHHUS 3aAeXU, KOTO-
PYIO 4aCTO HEBO3MOXXHO HCIPABUTHL Ha CTAAMU PAa3BEAKH.

CyTb pa3pabOTaHHOM CHCTEMBI pa3MeLjeHUs] CKBaKUH 3aKAIOYAeTCsI B CAE-
AyroomeM. Ha MOArOTOBAGHHOM K IAYyOOKOMY GYPEHMIO CTPYKType 3aKAAABIBAIOT
AB€ HAM TPH IMOHCKOBBIE U ONEHOYHEBIE CKBaKUHBI BAOAB AMAHUHHOM OCH B Ipeje-
AdX MPEATOAAraeMoro CBOAOBOTO y4acTKa (puc. 17.9, CKBaKMHBI IPOHYMepOBa-
HBI TTO TIOPsIAKY OypeHusi), HapuMmep CKB. 1—3.

ITpy moAyYeHuH MPOMBIIIAEHHEIX OIPUTOKOB He(TH MAM ra3a OAHOBPEMEH-
HO HAM MOCAEAOBATEALHO, B 3@aBUCHMMOCTU OT T€OAOrO-3KOHOMHYECKHX U KOHD-
IOHKTYPHBIX YCAOBHH, OYpAT CKB. 4—06 HO CHCTEME TPEYrOABHHKA Ha Ka’KAOM
KpBIA€ CTPYKTYPEI, YTOOBI AOCTOBEPHO ONPEAEAMTh UX ITOAOKEHHE B IPOCTpaH-
CTBe U BBIAGAWTDH CBOAOBHIM y4acTOK. [TOMCKOBBIE TPEYTOABHUKM PacHIOAAraloT
TaKMM 00pa30oM, YTOOBEI OAHA M3 WX CTOPOH ObIAA IIApAAAEABHA BEPOSTHOMY Ha-
IPaBACHUIO AAMHHOM OCH CKA3AKH. TakuM 06pa3oM, U3 IIEeCTH CKBakKMH, IpPO-
OYpeHHBIX Ha NPOAYKTHBHOH CTPYKTYpPE, YeTHIPe OKA3hIBAalOTCS BOAM3H CBOAA
(M0 ABe Ha KaKAOM KpDEIA€), a ABE, PacllOAOKeHHbLIe B BEpIIHHAX TPEYTOABHHU-
KOB, XapaKTEePU3YIOT NPUKOHTYPHYIO 30HY. [IpepraraeMas cucreMa 3aA0KEHHS
CKB&XHUH CBOOOAHA OT YKA3aHHBEIX HEAOCTATKOB TPAAHUIIMOHHBIX METOAMK U MO-
3BOASIET HAAEXHO YCTAHOBHUTE ONPEAEASIIOUINE 3A€MEHTHI CTPYKTYpPHL. I1o Tpem
TOYKaM OMPEACASeTCS IMOAOJKEHUe KPHIAA CTPYKTYPHI B IPOCTPAHCTBE; Iepece-

287



YeHMe KPHIABEB AQET OCEBYIO AMHHIO U, TAKMM O0pPa3oM, TOYHOE MECTOIOAOKE-
HHe CcBOpa. KpoMe TOro, B ITeCTH TOYKaX 3aA€XKH AOCTOBEDHO OIIPEAEASIOT IIO-
aoxenue KK uam BHK M, cCA€AOBaTEALHO, OCHOBHOM MapaMeTp AAA IPOEKTH-
pOBaHHUS Pa3BEAOYHEHIX paboT [0 NMPUHIMITY «Ha paBHble OGBEMBL 3allacoB paB-
HOe YMCAO CKBa)XUH» — pa3Mep IMAOMIaAH IIPOAYKTHUBHOCTH.

METOA «PA3AMHNA BAPUAHTOB»

I.A. Tabpuoasan, M.B. TlaBroB u B.A. ApakeassH B 1979 T. IPEANOIKUAN
MeToA BhIBOpa TOYEK 3aA0KEHMsI CKBa)KMH HAa OCHOBE CO3AAHUS U OII€HKHU Ba-
PHAHTOB MOAEAEN 3areKel HepTH u rasa. OTOT METOA IPUMEHHUM B CAyYae, KO-
rA@ BBHMAY CAOKHOCTH M3y4aeMOro OOBeKTa, HeAOCTaTKa MH@OpManuu O €ro
CTPOEHMHU U APYTMX OTPHLATEABHHIX (DAKTOPOB HEBO3MOXKHO OAHO3HAYHO O0B-
ACHUTH MMelomuiicsa (akTudeckKuil MaTepuan. [IpepBapuTeAbHast OLeHKa OT-
KPBITOI'O MECTOPOXKAEHUSI IO3BOASIET CO3AATh HECKOABKO AOCTaTOYHO OTAMYAIO-
IIMXCSA APYT OT Apyra BapHaHTOB (THIIOTE3) MOAEAeH 3areXkei, He NPOTHBOPe-
Yanmux HCXOAHBIM AAHHBIM. [IposiBA€HUE CYOBEKTHBM3Ma IPHU BLIGOPE OAHOTO
M3 BapMAHTOB OCHOBHI AAS 3aAOJKEHHs CHUCTEMBI CKBaXHH MOJKeT NPUBECTH K
fe3pe3yAbTaTHOMY M HeMHQOPMATHBHOMY OYypeHMIO U AUCKPEAMTHPOBATH pa-
IIMOHAABHYIO METOAMKY PaboT.

TpeararaeMblil MeTOA oOecIeuMBaeT IjeAeHAIPaBACHHOe OypeHUe OAUHOY-
HBIX CKB&)XXUH AAfl OIPEACACHHST MacIiTabOB OTKPHITHIX 3aA€Ked U yCTaHOBAe-
HUSI OCHOBHBIX 3aKOHOMEPHOCTEIM HX CTPOE€HMs IyTeM BBIIOAHEHHUsI ITOCAEAOBa-
TEeABLHOCTH TIPOIIEAYD:

1) mocTpoeHHe BapHAHTOB MOAEAU 3aAeXM HedTH U raza 1o UMeIOMUMCs
(daKTHIECKUM AQHHBIM; ; .

2) BEISIBAGHME HauOonee pa3AMdalollIMXCs BADUAHTOB U UX OLIEHKE;

3) mpoBepKa BEAMYMHBI Da3sAMYMM: €CAM OHA CYILIECTBEHHA, IIePeXop K
OyHKTY 4, €CAM He3HaUMWTeAbHa — IpeABapUTEAbHAasl OLEHKA 3aAeXH II0 METO-
AUKe, HanboAee pAIUOHAABHOU AASI AGHHOTO THIIG,

4) ompeAeAeHUE 30H BO3MOXXHOTO 3aA0KEHHsI CKBAKUH,

5) oIeHKa 30H U BEIOOD MECTOIOAOKEHHS CKBa’KUH;

6) OypeHue CKBa)XHH, IIePeX0A K MyHKTY 1.

[TOCKOABKY A@Xe IIPU AOCTAQTOYHO TyCTOM CeTH HAOAIOACHHMH THCAO
BApHAHTOB MOAEAM MOJKET OBITH 3HAUMTEeALHBIM, HANMpUMep K3-3a HEeYCTPaHU-
MBIX ONIMOOK HAOAIOACHUM W HHTEPIOAAIIUH, MMeeT CMEICA TOBOPUTH AUIIL O
CYImeCTBEeHHO Da3AMYHBIX BapuaHTaX. OMNBIT MOKa3bIBaAET, YTO U3 BO3MOXXHEIX
Ha AAGHHOM 3Talle BADMAHTOB MOAEAW 3aA€KH AOCTAaTOYHO BHIOpAThk ABa, Hau-
foAee PpaA3AMYAIONIUXCS, CUUTasi OCTAABHBIE IIPOMEXYTOYHLIMHU. AdrbHeHIIne
paboTel AOAKHBEI OBLITH HAlPAaBAGHBI HA CTAaOMAM3ALUI0O MOAEAW 3aAeXHu IIo-
CPEACTBOM OYpeHHs OTAGABHBIX CKBaXWH B HaubOoree HH(OPMATHUBHHIX
TOYKax.

OIlleHKy pasAWuMi BapHaHTOB M BHIOOP TOYEK 3aA0KEHHs CKBaXKUH OCY-
MIECTBASIIOT C IIOMOIILI0 KapThI, OTpa’kalolllell CTelleHb HeCOOTBETCTBUS 3Haue-
HUI TAapaMeTpOB BapHaHTOB. KapTy CTPOAT myTeM BBYMTaHUSA KapT — BapHaH-
TOB MOAEAM 3aAeXU ¥ M300pa’karoT B M30AMHUAX PA3HOCTHU 3HadYeHUH. HyneBnie
¥ MUHUMaAbHBle 3HAUCHHS [IPUYPOUYEHEl K TOYKaM HAOAIOAGHHH M yd4acTKaM
COBIIAAGHUS BapUAHTOB, MAKCHMMAaAbHBIE 3HAUEHUs — K 30HAM HEGOABIIUX pas-
AMUMI BapUaHTOB, B KOTODHIX IIPH OIPEAEACHHBIX YCAOBHSIX M 3aKAAABIBAIOT
CKBa)XUHBI. L[eHHOCTL AI0GOM 30HHI OIPEAEASIETCH, C OAHOM CTOPOHBI, BEAMYH-
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Puc. 17.10. Bo3elicKoe MeCTOpoXXAeHHe:

I - Ao 6ypenus cxB. 67; II — mocre GypeHust cKB. 67; a, 6 — BapUaHTHI CXeM PACHPEACAeHHs 3P dex-
THUBHBEIX He(TeHaCHII[EHHBIX MOIIHOCTEHM; 6 — KapTa PacXOoXXAeHWs BapyaHToB; | — npolGypeHHbIe
CKB&XHHBI, 2 — AMHHS PaBHBIX MOIIHOCTEN; 3 — AMHMS BBIKAMHHBAHHS KOAAGKTODPOB; 4 — BHYTPEH-
HMI KOHTYD; 5 — PEKOMEHAYEMEIe CKBaXXMHBI, 6 — 30HB HyAEBEIX ¥ HE3HAYUTEABHEIX PACXOKACHHH

HOI OTKAOHEHWs ee [IapaMeTPOB OT MOKa3aTeAel ADYTHX 30H, C APDyrOM — Be-
AMYMHOM BO3MOXXHEBIX 3aracoB HedTH HAM Ta3a, NPHUXOAMAIINXCS HA 3Ty 30HY.
[Mo3ToMy Ha Ka’kKAOM BLIAGACHHOM Yy4acTKe 3HAUEHHs PACXOXAEHHH BapHaHTOB
B3BEIIHBAIOTCS IO 0OBEeMy 3amacoB. B pesyAbTaTe ONPEAEAsIFOTCS 30HHI, OITH-
MaAbHHIE AAST 3aA0’KEHHS IIepPBOOUYEPEAHBIX CKBaKUH (puc. 17.10).

Ha mepBEBIX 3Tanax OI[eHKH 3aAeXXH, KOTAQ MMEETCs MOTPEIlHOCTE He TOAb-
KO B XapaKTepe pacrpeAeAeHHs: MOACUETHBIX IIapaMeTPOB, HO U B OIPeACACHUU
caMoil 06AACTH MX CYIIECTBOBaHUS, I[eAeCO00pa3HO B KayeCTBe AOMUHUPYIOLIe-
ro KpUTEpHs [MPUHUMATHL IPOCTO BEAWYMHY PAa3AMYMMA BAapPUAHTOB, K MAKCHMY-
MaM KOTOPBIX M CAEAYET NPHUYypPOUYMBATHL TOUKM 3aAOXKEHMsl CKBA’KHUH Ha CTapAMU
OIleHKH.

AAHHEIM ITOAXOA MOJKeT OBITH MCIOAB30BaH IPM pa3MeIeHWH CKBa>XKUH
Ha CTaAMM pPa3BEeAKHM M IMOATOTOBKHM MECTOPOXKAEHHMM K pa3paboTke, a Takxke
pyu pasMelleHWH OIePe’XalolIUX 3KCIAYaTAlMOHHBIX CKB&)XUH B 30HAX CO-
BIIAACHUS BApPUAHTOB MOAEAed. B 3TOM cayyae npuMeHeHHe KapT PasAWYMH
[0 OTAEALHEIM IlapaMeTpaM ofecrmeuMBaeT IleAeHaNpaBAeHHBIM cOop uHOp-
MaIluu.



3AAOXEHME CKBAXMH MO MPOOUAIO BKPECT MPOCTUPAHUSA CTPYKTYPhI

MerTop pasMellennst CKBaXXUH IO IPOMUAIO BKPECT MPOCTUPAHUsS CTPYKTY-
pEI OBIA paspaboTaH B 20-e TOABI IIPOIIIAOTO BEKA AASI IIOMCKOB OCHOBHBIX OOB-
€KTOB TOTO TIEpHOAA — HErAyOOKO MOTPY>KE€HHBIX «3aKPBITBIX» AHTUKAMHAAL-
HBIX CKAGAOK. B HacTosilllee BpeMsi OH IPUMEHSIETCS] AAST TIOATBEPKACHUS HaAU-
YHsI CKABAKH Ha FAyOMHE M OTKDBHITHUS 3aireked HeTH B NPaKTHKE IOMCKOBBIX
paboT. [Ipu Tako# CHCTeMe IepBble CKBaXHHBI (KaK NMPaBHAO, TPH) pa3MeIlaroT
MO AMHWH BKPECT IIPOCTUPAHMsA IIOPOA TaKUM 00pa3oM, 4TOOBI OAHA M3 HUX IIO-
[Iard B CBOA CKAAAKH, & ABe ApDyrHe — Ha NPOTHBONOAOKHBIE KPHIAbi. Kak oT-
medaeT M.O. MUpPUMHK, Ha aHTHKAMHAABHBIX CKAQAKaX HEOOXOAMMO «3an0rKe-
HHE Cpa3y HeCKOABKHX CKBA)XUH, OAHA 3& ADYTOH, B KAKOM-AMGO ONPEAESACHHOM
HAIIPaBACHWM (HAIIpUMeEDP, B CTOPOHY KPbIAd CKAAAKH), He AOKHAAsICH OKOHYA-
HUS TIPEABIAYIIIX .

Bypenne oapHoro nmonepeyHoro nNpogUAsi IOHCKOBBIX CKB&)XXHUH PEKOMEHAY-
€TCsl B CAyyae OpaxMaHTUKAMHAABHBIX M @aHTUKAWHAABHEIX CTPYKTYP HEeGOABIIMX
Pa3MepoB, a TAK)KEe HOBBIX TEKTOHHYECKHMX 30H, ellle He OCBOSHHHIX OypeHHueM,
[TOCKOABLKY TaKOe pasMellleHHe CKBAKUH ITO3BOASIET pellaTh IIOMCKOBYIO 3aAa4y
Ad’Ke TPH YCAOBHM HEAOCTATOYHO M3Y4YeHHBIX CTpaTUrpadUUecKux IOApasAe-
AEHUH,

[TpoduarHOE 3ar0KeHHEe CKBa)XUH OCYILECTBASETCS TaK)Ke IIPH IOUCKAaxX
3aAeXxeld HeTH M rasa, He CBSI3@HHBIX C aHTUKAMHAALHBIMHM CTpPyKTypamu. Ha-
mpuMep, Aad OOHApy’KeHHs 3aneskel cTparturpauyecKUX M AUTOAOTHMYECKHX,
KakK IPABHUAO, 33KAAABIBAIOT NPOMHUAE U3 ABYX-YETHIpeX TAYOOKHUX CKBAKUH
BKPECT NMPOCTHPAHHUSA IAGCTOB B DAMOHE NPEATIOAAraeMOro BBHIKAMHUBAHUS IIPO-
AYKTUBHBIX OTAO’KEHHUU.

B Hacrosniee BpeMs YCTQ@HOBAEHO, YTO METOA 3aA0KEHHUST ITOHCKOBBIX
CKB&)XMH II0 IONEepPeYHOMY INPOMHUAI0 HEe MOXET CUUTATHLCS YHHUBEPCAABHEIM,
IIOCKOABKY OH HMeeT OlpeAeAeHHBle orpaHudueHus. Ero HeneaecooGpasHO uc-
IIOAB30BAaThL B YCAOBHAX HEOOABIIOrO AASI AQHHOTO padoHa Koadduiuenrta 3a-
IIOAHEHHs AOBYIIEK, IIpU Pa30ypPUBAHUU CTPYKTYP, [IOAOKEHHE KPHIABEB KOTO-
PEIX AOCTOBEPHO YyCTAHABAMBAETCS CEMCMHUYECKHMU MEeTOAAMHM pas3BEeAKH, Ha
Y3KMX, AMHEWHO BBITAHYTBIX CKAapKax., Hampumep, npu pa3bypuBaHuu AHacTa-
CHeBCKO-TDPOMIIKOTO MEeCTOPOXKACHUS, IPUYPOYEHHOIO K Y3KOU, AMHEMHO BBHITS-
HYTOM CTPYKType AAUHOM cCBbillle 20 KM, OBIAO 3aA0KEHO IISTh ITOMCKOBEIX
CKBAaXXWH, YeThIpe M3 KOTOPBIX Ha IIolepeyHOM Ipogure. [lepBas xe mpoby-
PeHHAasl B CBOAEC CKBAXMWHA BCKPBIAA 3aA€XKb, & TPU OCTAAbHBIE OKA3aAUCH AAAe-
KO 33 €€ KOHTYPOM, IIOCKOABKY (DAKTHYECKHWH HAKAOH KPHIABEB CKAGAKH BABOE
MIPEBBICUA TIpEeAlloAaraeMblld. [ToAOOHBIE CUTyalMM OTMEYaAMCh TaKyKe IpH pas-
OypuBanuM BalipaMarMHCKOTO MeCTODOKAeHUs: B TypKMeHHH, AMYAGPBHUHCKO-
ro, KolllTapckoro u Apyrux MecTOpoKAeHUN TapRUKCKOU aemnpeccuu. U3 Tpex
IIOMCKOBBIX CKBAXHH, 3aA0KE€HHBIX 110 TPOQMAIO BKPECT IIPOCTUPAHUS CKAAAOK,
CBOAOBAsA CKBA’KMHA BCKPBIAA 3aA€KH HE(PTH U ra3a, a KPHIABEBbIE OKA3bIBAAUCH
338 KOHTYPOM IIPOAYKTHBHOCTH.

[IpuMeHeHHEe 3TOrO METOAA He OIIPAaBAAHO TaKyKe IPH CMeIleHUH CTPYK-
TYPHBIX IIAGHOB BAOAB AAMHHBIX OCeH NOAHATHMM. B KauecTBe mpmMepa MOJKHO
IPUBECTH pa30yphBaHVe aHTUKAHHanrel [lepepoBbix XpebToB M YepHHIX TOp
B YeueHCKOM pecryOAMKe, TAe B PE3YAbBTaTe YKOPEHUBIIEHCA IIPAKTUKU MPOodH-
AW K3 TpPeX NMOMCKOBBIX CKBAKHH 3aKAAABIBAAM BAOAB KOPDOTKHX OCEHM CKAAAOK,
XOTsA CBOABI CTPYKTYP IIO MEAOBBIM TOPHM30HTaM (0OBEKTaM IOMCKOBOTO Gype-
HUs) CMEIAIoTCSI He IO KOPOTKUM, & II0 AAWHHBIM OCAM CKAGAOK OTHOCHUTEAb-
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HO CBOAOB II0 MHOILIEHOBBIM OTAOKEHHUSM. [I0A0OOHOEe MOAOKEHHE CAOXKHMAOCH
M mpu pasGypuBaHuu [arapuHCKOH CTPYKTYpHl (TypKMeHHs)), rae Ioleped-
HBEIM IPOQHAR CKB&KHUH OKA3aACs AAAEKO CMEI[eHHLIM Ha IepUKAVHAAbL
CKA8AKH.

KPECT MOMCKOBO-OLIEHOYHbIX (PA3BEAOYHbBIX) CKBAXWH

B 20-e roabl BO3HHMKAA CHCTEMa 3aA0KEHHUs IATH CKBaKWH., OAHO K3 He-
MHOTMX B O0OAQCTH IMOMCKOBOro OypeHUs: IOAOKEHUH, 10 KOTOPOMY CYIIECTBYET
IIOYTH IIOAHOE€ €AMHCTBO MHEHHUM, CAEAYIOIee. €CAU HeAb3sl OTPDAHHYHMTBCS OA-
HOM-ABYMsI CKB&)XMHaMH, 3aKAGABIBAEMEIMH B CBOAE, IIOCAEAYIOIIUE IIOUCKK Ha
AHTMKAHHAAM OCYIIECTBASIOT IO NMPOMUABHOM cucTeMe. B mepByio ouepeab Oy-
PAT CKBa’XUHBI 110 MPO(HUAIO BAOABL KOPOTKOM OCH CKAGAKYH, @ BO BTOPYIO — ABe
CKB@XMHLI Ha MEPUKAMHAABHBIX OKOHYAHUAX, B pe3yAbTare 4Yero obGpasyercs
KAACCUYECKHUM KpecCT.

CucreMa pa3MelleHHUs NOMCKOBBIX CKBaXHUH II0 ABYM II€PECEeKaoIIUMCs
mpodHUAAM AOATOE BpeMsi CYMTarach HamboAee pallMOHaALHOM. Bompoc o pac-
CTOSIHHUAX MEXAY CKBKMHAMHM B NMPOPUAAX PeLIaAcs PasAHYHBIMM MCCAEAOBA-
TEeASIMH I0-pasHoMy. CKBa)KMHBI IIPEAAATAAOCH PACIIOAAraTh HA PA3AWYHBIX THII-
COMETPUYECKUX OTMETKaX, @ MHTEPBAALI MEXAY CKBA)KHHAMH BEIYUCAITDH IIyTEM
AEAEHUA IMPEAIOAAraeMOM BRICOTHEL 3aA€KHM Ha KOAWYECTBO CKBAXKUH 0e3 OAHOM.
OmnpepeArnB aGCOAIOTHYIO OTMETKY CBOAOBOM CKBaXHHBI, AETKO BBIYMCAUTH
OTMETKHM OCTAaAbHEIX. IIpEAAArarOCh TaKXKe KPHBIAbEBbie NMOMCKOBBIE CKBa)KMHBI
3aKABABIBAaTh B HEIIOCPEACTBEHHOM OAM30CTH OT IOCA€AHeM 3aMKHYTOM H30-
TUIICH.

BBHAY TOrO, 4TO 3aAeXKU He(TH U ra3a B AUTOAOTMYECKUX U CTpaTUrpadu-
YECKMX AOBYIIIKAX PACIPOCTPAaHEHHl IO CYHIECTBY BO BCeX He(dTEera3oHOCHHIX
pafioHax M IO BCEMYy pa3pe3y OCAAOYHOTrO YeXAd, MHOTHE MCCAEAOBATEAH PEKOo-
MEHAYIOT B IIOMCKOBBIM IIEPHOA IPOEKTHPOBATH AO ISATH IIOMCKOBHIX CKBaXHH
[0 YKa3aHHOM cUCTeMe IIpU pa3bypHUBaHUU KPYIHEIX CTPYKTYP, Ha IOrPY>KeHH-
X KOTOPBIX BEPOsSITHEEe BCEro MOKHO BCTPETUTh HaMbOOAee KPYIIHBIE CKOIAEHMs
YB. TlepByio IOHMCKOBYIO CKBaXHHY 3aKAGAHIBAIOT B CBOAE CTPYKTYPHI B Ile-
ASIX YCTAHOBAEHHS CBOAOBHIX IIAACTOBBIX 3aAeXed HedTU U rasa, ABe IIOCAe-
AyIOIUE — Ha KPBIABSIX AAS BBIABAEHHS AMTOAOTHYECKHM Y CTPATHIpadHyecKu
SKPAHUPOBAHHBIX 3aA€KeH M, HaKOHell, ABe IIOCAGAHHME CKBa)XHHBI — Ha Ie-
PUKAMHAALHEIX OKOHYaHMAX CTPYKTYPbl AAS ACTAAM3ALMN TE€OAOTHYECKOro
CTpOeHUS U OOHapY>KEeHUS 3areKeH.

VKa3aHHasg O4YepPeAHOCTb OYpeHHs (CBOA —— KPBIABS — HEpUKAMHAAH) U
KPEeCTOBOE PACIOAOKEHHE IIEPBBIX MATH INOMCKOBEIX CKBAKWH COXPAHAIOTCS BO
MHOTUX HedTera3oBHIX palloHaX AN OpaxMaHTUKAHMHAABHBIX M KYTIOAOBHAHEIX,
WHMPOKHUX U Y3KUX BBEITSHYTBIX QHTUKAMHAABHEIX CKAGAOK U HECHMMETPHUYHBIX
MOAHATHM. 10 MHEHHIO MHOTHX HCCAEAOBATeAel, 3Ta CHCTeMa yHHWBepPCaAbHa
M IO3BOASET OIPEACAATh TEeOAOTHYeCKOe CTpPOeHHe, CMellleHHe CBOAOB, IO-
AOJKEHHE KOHTYPOB IPOAYKTHUBHOCTH, HaArW4YMe HeTAHBIX OTOPOYEK B ra30KOH-
ACGHCATHHIX M Ta30BLIX 3aAeXaX U AHTOAOTO-CTpaTHUrpadudyecKux AOBYILIKAX
B [IPEAEAAX CKAGAOK HMAM OOOCHOBBHIBATH OTPHIIATEABHYIO OLIEHKY MAoIaau. Op-
HAKO, HECMOTps HA MPEeHUMYyIecTBa PacCMaTPUBAEMOIO METOAQ, €ro IpuMeHe-
HUE YAODPOYKaeT U 3aTATHBaeT IPOLEeCC OTKPBEITHUS HOBHIX MECTOPOKACHHK U
3aAreXkel, KOTOphIe B pSAE CAydYaeB MOJXKHO OBIAO OCYIIECTBUTL MEHBUIUM YHC-
AOM CKBaXHUH. MeTOA HepallMOHAaAeH IIPU IIOMCKOBOM pa3bypHBaHUK aCMMMeET-

291



PHYHBIX, KYIOAOBUAHBIX U Y3KHX, AMHEHHO BEITSHYTHIX aHTUKAMHAALHBIX
CKAQAOK.

3AAOXEHUE CKBAXMH MO METOAY KAMHA

CucreMa pasmellleHHs] CKB&)KHUH II0 METOAY KAMHA — IepBas M3 H3-
BECTHEIX CHUCTEeM PpPa30ypUBaHUsI DPyKAaBOOOPA3HBIX 3arexer HedTHW U rasa.
OkoHvaTeAbHOE 3aBepIieHye OHA MOoAyuMAa B 1930 r. CyuHOCTb MEeTOAa 3aKAO-
4aeTcs B CAepyroiieM. Ha maoiaan, rae OKUAQETCS HAAWUYHE 3aA€KH, 3aKAAABI-
BalOT IIepPBYIO0 CKBaXuHy (puc. 17.11). [lpu ycTraHOBAEHHH B Hed HedTH
NEPIeHAVKYASIPHO K IIPEANIOAAraeMOMY IIOAOKEHUIO OCH 3aKAAABIBAIOT elre
AB€ CKBAXHUHBI (CKB. 2 W 3) mo o06e CTOPOHHI OT IEPBOW AAS YTOYHEHMS
IIOAOXKEHUST OCH 3areku. C ydYeTOM IOAYYEHHBIX AAHHEIX OypST 4eTBEpTYIO

Puc. 17.11. BapHaHThI CHCTEMBI Pa3sMeleHHs CKBaXKUH 10 METOAY KAHHA:

1 — usonmaxuThl, M; 2 — oCk HedTAHOHM 3areXXH; 3 — IpeAllonaraeMoe HallPAaBAGHHE OCH 3aAeXH; 4 —
AMHHST BBIKAUHMBAHHUS MOPOA-KOAAGKTOPOB; 5 — CKB&XKMHA, B YHCAWTEAe — HOMEp CKBa’KHMHBI, B 3Ha-
MeHaTeAe — BCKPBITasi MOLIHOCTE IPOAYKTHBHEIX OTAOKEHHH, M
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CKB&XMHY Ha OCH 3aA€KM BHHU3 IO IAACHUIO INPOAYKTHBHBIX OTAOKEHHH.
B 3aBHCHUMOCTH OT pe3yALTATOB ee OypeHHsl BKPeCT MPOCTHPAHHUSA OCH 3aAAI0T
CAeAyIOLIMe ABe CKBKUHHI M T.A. (puc. 17.11, a). Takag cucTeMa IIO3BOASIET
MMOCAE€AOBATEALHO HapPALIWBAaTh MAOIAAL HE(DTEHOCHOCTH BACABL OCH 3aAEXKHU.

B psiae CAydaeB ONMCaHHasA cxeMa pa30ypHBaHMs PYKAaBOOOPA3HEIX 3ane-
Kel HeTH He3HaYMTEeABHO BUAOM3MEHsAach (puc. 17.11, 6, B) IpH COXpaHEHUH
OCHOBHOTO TPHHIIUMNA: TTOCAEAOBATEALHOIO IPOCAEKHMBAHUA OCH 3aA€XKHM BHU3
[0 MAACHHUIO TIOpPoA. [TochrepHee OOGCTOATEABCTBO OBIAO OOYCAOBAEHO TEM, 4YTO
TIOYTH BCE 3aA€XM aHaAOTHYHOro Tuma B 30-e roAbl OOHApYXKHMBAAMCh Y €CTEeCT-
BEHHBIX BHIXOAOB HeDTH Ha AHEBHYIO IIOBEDXHOCTD.

AaHHEIN MeToA pa36ypuBaHHS DPyKaBOOOPA3HBIX 3aAe’kKel, MOAYYHBILWN
Ha3BaHHUE «PA3BEAKH KAMHOM», YCIEIIHO MpUMeHsAACS B KpacHOAAPCKOM Kpae.
Ao 1933 r. mo Takoi cucreMe B paiioHe HedTeropcka OmIAO TpOGYypeHO
59 ckBa)kKMH M OTKPHITH HedTsaHble 3arexku LlenTparvHoe [Toae, CokoaoBa ['o-
pa, XapbKeHCKasi 1 XOIpHL. B IOCAEBOEHHEBIH IEePHOA METOA KAWMHA MOAHOCTBIO
cebsi OIPaABAAA «... TIPH MPOCAEKMBAHUU PYKaBOOOPA3HOTO BHAA 3aAeXXU He(pTH
Ha Bo#BokCKOM MecTopoxpeHuu Ha IOkHoM Tumane, dopMa U CylleCTBOBa-
HHE KOTOPOU CBsI3aHBI He C mOrpebGeHHEIM PYCAOM IIAA€OpPEeKH, a ¢ BeCbMa M3BU-
AHCTBHIM O4YepTaHueM OeperoBoM AMHHHU MODSI».

B nacrosiiee BpeMsi METOA KAMHA, IO MHEHMIO MHOTHUX HCCAEAOBATeAeH,
NpUMEHUM [pU pa30ypHBaHWKM HEUIMPOKUX IIOAOCOOOpA3HBIX 3aAeked TUMa
MyABIMBUHCKOH, 3anapHO-MOPTBIMBMHCKOM M OTACABHBIX YYaCTKOB TaKUX Me-
CTOPOXAEHUM, KaK MopTeiMbsi-TerepeBcKoe 1 TpexozepHoe. MeToa HCIOAB3Y-
eTCSA KaK AASL IIPEABAPUTEALHOM OIIEHKH OTKPEITOTO MECTOPOKACHMH, TaK M AAS
€ro pa3BeAKU.

PASMELILEHME CKBAXWMH MO PAAMAAbHLIM TTIPODOUAAM

PacrnoaoskeHre TepBBIX CKBa)XMH O PAAMAABHBIM TIPO(PHASIM PEKOMEHAO-
BaHO A.B. YABIHOBEIM B 1946 I. mpu IDOMCKAX 3are’kel He(TU M rasa, IpUypo-
YEeHHBIX K COASIHEIM KyTlonaM OMOeHCKo#W HedTerazoHOocHoM obOaactu. Ilpo-
DPBaHHEIE KYTIOAQ XapaKTePH3YIOTCS HaAUYHMEM LIMPOKOIO CTOAOOOPa3HOro CBO-
MA@ COASTHOTO sIApa C KPYTHIMH CKAOHAMM, BeCbMa KPYTHEIM 3areraHvieM OKpy-
JKAIOIIUX ero MOPOA M OTCYTCTBHEM rpaGeHOBHIX 30H. B 3Tux ycaoBuAX OCOOBIH
MHTEpPEC MPEACTABASIOT YYaCTKU KYIIOAOB, DACIHOAOKeHHBIE Ha HEKOTOPOM YAa-
AEHHMHM OT CBOAOBOM 4aCTH — Ha mepudepuu CTPYKTYp. [IOMCKOBbIe CKBasKHUHEI
IIPOEKTUPYIOT Ha YeThHIpeX NPO(UALX BKPeCT IPOCTHPaHuA MOPOA. BBUAY TOrO,
YTO B IPOPBaAHHEIX KYIIOAGX Hape€HHE CKAOHOB COASIHOTO sApa COCTaBAsIET
06ErYHO 50 —60°, mepBLIe CKBaKMHEI (IO YEeTHIpEM CTOPOHAM KyTOAa) pacioAa-
raloT Ha paccrosiauu 300 M OT MecTa pe3Koro meperuba coasiHOTO siapa. Hapa-
I[MBaHNe TPOQUAEH TTPOU3BOAAT IO MAAEHUIO ITOPOA U OCYIIEeCTBASIOT HAIlpaB-
AeHHOe OypeHHe CKBa)XKUH. [lepBhle UeThHIpe CKB&KUHBI ([0 OAHOM B KaXXAOM
npocunre) GYypsT OAHOBPEMEHHO, IIOCAEAYIOIIHME 3aKAAABIBAIOT B 3aBHCHMOCTHU
OT IIOAYYEHHBIX PE3yAbTATOB.

AHaAOTUYHEIN ITOAXOA, KOTODEIM MOXXET CAYKUTH IIPUMEPOM IIPAaKTHYECKO-
ro NpUMEHEeHHUsI AQHHOTO METOAQ, UCIOAB30BAACS IIPHM IIOUCKAX ra3a Ha COASTHHIX
KYIIOAAX IOTO-3amapHoM dacTu IIpuKacnuicKod BHapuHBL. COAsSIHBIE KYIIOAQ
3AECHh YETKO AEAATCS Ha ABe IDYNIBL B IEPBOM — COAb He IPOPLIBAET IPOAYK-
THBHEIE TPMACOBHIE OTAOKEHUsSI (BETAY)KCKHMI T'OPHU30HT), BO BTOPOM — COASHOH
IIITOK IPOPLIBAET UX M IEPEKPHIT 60Aee MOAOABIMU NOpoAaMH. COASTHBIE KYTIOA&
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[I€PBOH IPYNIIEl PACIPOCTPaHEeHbl B 3TOM paliOHe OIPaHMYEHHO M IIpaKTHieCKH
BCe OIIOMCKOBAHEI (OTKPHITEI I'a30Bble MeCTOpPOXAeHHUsl ByrpuHckoe, Ilapxun-
ckoe, HanaeBckoe). Ha COASHBEIX KYyTIOA@X BTOPOM I'PYIIEI 3HAYUTEABHHIH 00BEM
MIOMCKOBOro OypeHMs IO OOIENPUHATON METOAUKE (3aA0KeHHe CKBa’KUH B CBO-
AOBHIX YaCTsX) He AAA IIOAOKUTEABHHIX pe3yAabTaToB. H.U. BopOHHH, I'.A. Ocun-
ckul ¥ 1O.M. KpyraoB IpeprOIKUAN 3@KASABIBATh IIOMCKOBHIE CKBAa’KUHBI B IIPHU-
CBOAOBBIX ydacTKax, Ha 200—300 M Hu)Xe IIpeAllonaraeMoM 30HEI BBIKAMHHBA-
HMA BETAYKCKOIO TODH30HTa, COBIIGAQIOIIEM C 30HOM IIOTEPH KOPPEeASIUN
HM)KHETPHACOBOI'O OTP&XKAIOIero ropu3oHTa U CMEIeHHOW OTHOCHUTEABHO CBO-
AOBOro y4yacTKa Ha 1,0—1,2 xm.

Amnpo6alysi AGHHOM METOAUKHU NPU Pa3OypUBAHHUU COASIHEIX KYIIOAOB ITyc-
TeIHHOrO, CoBX03HOro U Caxapckoro okasaaach ycrnemHon. Ha ITycTeiHHOM Ky-
[IOAe TIepBasi JKe CKBaKMHa Aasa IIPOMBIIIACHHBIM IIPUTOK rasa, Ha COBXO3HOM
KyIIOA€ TIPUCBOAOBOM CKB. 1 OTKDBITBI AB€ 3aA€’KHM rasa. BelsBaeHa HeOOABIIAS
rasoBasi 3areXb UM Ha CaxapCKOM COASIHOM KYIIOAe€.

AHaANOTUYHOE DPACIIOAO’KeHUEe IIePBHEIX CKBAKUH IIPEAAAraroCh U IpPU U3Y-
YEeHUM AHTUKAMHAABHBIX CTPYKTYP, CAOKEHHBIX AMAlIMPAaMHM M XapaKTepPHU3YIo-
LIUXCS HAAMYMEM B CBOAOBOM 4aCTH sIAD@ HPOTBIKAHUSA U I'PA3EBBLIX BYAKAHOB.
Co CTPYKTypaMH 3TOrO THIIa CBSI3aHBI AMTOAOTHYECKHE U CcTpaTurpacgpuyeckue
5KpPaHUPOBaHHbIe He(MTAHBIE 3aA€KH, KOTOPHIE PACIOAAralOTCA Ha KPBIABAX,
MHOIAQ Ha 3HAYUTEABHOM YAQAEHHUM OT CBOAA. B HEKOTOPHIX paloHax 3THU
CTPYKTYpBl PaCCMaTPUBAAUCH KaK BeChbMa IepCIIeKTHBHLIE B OTHOLIEHWU Hed-
Tera3oHOCHOCTU. B 3apauu UX MCCAEAOBaHMSA IIOMUMO U3YYEHUSI F€OAOTMYECKOTO
CTPOEHHUS BXOAUAU OIIpeAeAeHUe TPaHMI] pacnpOCTpPaHeHUsA 30HBI IIPOTHIKAHUS
U BBHIIBA€HUE TeKTOHUYECKHUX HApPYIIEHUNW, OCAOKHAIOUIUX CBOA M KPBIABS
CkAdAKU. [ToHMCKOBBIE CKBa>XKMHEI PEKOMEHAOBAAOCH 3aKAAABIBAThL He B CBOAE, a
o NpodUAsIM, PaAMAAbHO PACXOASIIMMCS OT BHEIIHeH IpaHHUILl SApa K IepH-
(epun. KoAnueCcTBO CKBa)XMH B IIPO(MUASX OIPEAEASIAOCH OOIIMMH pa3MepaMu
CKAAAKH U CTPOeHHEM KPBIAbeB. OOBIYHO IIPOEKTUPYIOTCS ABE-TPU CKBA’KUHEL B
Ka>XKAOM IIpoduAe, HaUYMHASA OT CBOAA IIO NAAEHUIO CAOEB, C PACCTOAHUSIMH Me-
JRAY CKBakuHamu 400 —700 M.

PaprarbHOe DacIoOAOKeHHEe CKBa)KUH DPEKOMEHAYeTCA TaKyke IIpU IIOHC-
KOBOM pa30ypuBaHHUHM CTPYKTyp HENpaBUABHOU (POPMEIL. AAsl KYHIOAOBUAHBIX
CcKAdpOK B.S. COKOAOBBIM Oblra IpEAAO’KEeHa TpeXAydeBas CHCTEMa pasMellre-
HHMA CKBa)XMH. [1o ero MHeHUIO, IpU MOUCKAX 3anrekel HedTH M rasa, IPUYpPo-
YEeHHBIX K YKA3aHHOMY THUIy CTPYKTYP, LieAeCOOOPAa3HO BOOOIE OTKa3aTbCA OT
pPacIIOAOKeHUA CKBa’XMH KpeCcTOM HAW o npoduato. Tak, Ha Earanckom Mecro-
poxapeHumu (puc. 17.12) mo oTMeTKaM KpPOBAM NOPOAYKTHUBHOIO IIATABIKCKOIO
TOPHU30HTa B 4YeThHIpeX CKBa)KMHax U OoTMeTKax ['BK B Tpex Oblra oIpepereHa
reOMeTpHUs 3aAe€KH C TOYHOCTBIO, AOCTATOUYHOM AASI OLIeHKM 3alacoB rasa IIo
kareropuu C. IlpuMeHeHHe B 3TOM CAy4Yae TPEXAYUEBOM CHCTEMBI IIO3BOAMAO
COKPAaTuTh PacxoAbl Ha 20 % MO CpaBHEHUIO C NEePBOHAYAABHBIM IIPOEKTOM DAac-
IIOAOKEHUSI CKBa’XMH KPeCTOM. A@HHBIM METOA NPHUMEHHM AAsl IIPDEABAPUTEAB-
HOHN OILIEHKU OTKPBITHIX MECTOPOXA€HHH M 3aAe’XeM, NPUYPOYEHHBIX K aHTH-
KAMHAABHBIM CKAQAKaM KYIIOAOBUAHON (POPMBL

PapmarbHOE pasMelreHHe IIOMCKOBBIX CKBa’KMH IIPU pa30ypHUBaHUHM AOBY-
IIeK aHTUKAWHAABHOTO THIIAa npepnoskeHo B 1978 r. B.H. BopooreBbim. Mcxops
U3 TOro, YTO B pa3pe3e IIOATOTOBAEHHOM AOBYIIKHM BO3MOJKHO BBISIBAGHHE 3aAe-
JKeH He TOABKO B CBOAOBBIX y4aCTKaX CTPYKTYD, HO U B KPBIABEBHIX M II€PUKAU-
HAABHBIX 30HAX (HEeaHTUKAMHAAbHEIE AOBYIIKH), OH IIpepraraeT Ha aHTHUKAH-
HAABHBIX IIOAHSTHAX C AOKa3aHHOM HedTera3oHOCHOCTBIO B OCHOBY CHCTEM
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Puc. 17.12. CxeMbl pa3MeleHUsi IOMCKOBBIX CKBa)KHH I10 PAAMAABHBIM NPOMHASM:

a, 6 — no BJSI. CokoaoBy (@ — ceHcMHMYecKasi KapTa IO KPOBA€ IPOAYKTHBHEIX IeCYaHUKOB IIO
AGHHBIM OYpeHHsI C Y4eTOM MaTePHaAOB CeHCMOpas3BeAKH EA@HCKOro MeCTOPOXKAEHHA);, 6 — IO
B.H. BopoObeBy; I — AMHHS CcecMOIPOdHUAEH; 2 — CKBaXKMHH; 3 — KOHTYP 3aAeXH; 4 — U3OTUIICHI
KPOBAHM IIPDOAYKTHBHOTO FOPH30OHTa, M

pas3MelleHNs TOUCKOBBLIX CKBaXUH AASI IPEABAPUTEABHOUN OLIEHKU MEeCTOPOXKAe-
HusA (no B.H. Bopo6beBy) MOAOKUTEL IIPUHIUII ITIOCAEAOBATEABHOI'O HapalluBa-
HUS TIOAST IIPOAYKTUBHOCTHU BO BCeX HAIPaBAEHHSX, OT CBOAA BIIAOTBH AO BEIXOAQ
Ha BHEIIHUW KOHTYP 3anrekd. [TOBEICUTEH CTelleHb PaBHOMEPHOCTH pasMelleHUs
CKBaQ’KMH II0 TIAOIIAAU CTPYKTYPBI MOJKHO, IIO MHEHHIO 3TOTO HCCAEAOBAaTEAd,
MyTeM 3aMeHbl ITOMCKOBOTO KpecTa U IapaseAbHBIX Ipoduaell CHCTEMOM TakK
Ha3BIBAEMOT(Q, «TIOMCKOBOT'O TPEYTOAbHHKA». IlepBhIe TPH IIOMCKOBBIE CKBAKHU-
HBI, CAGAVIOIINE 3a CKBa’KMHOU-OTKPBIBATEABHMIIEH, HAAO pasMeIlarb Ha Tpex
Ay4aX, HallpaBAEHHBIX OT CBOA@ CTPYKTYPHI II0A YIAOM IpuMepHO 120°. OpuH U3
Ay4dell cOBIaA@eT C AMAMHHOM OCBIO MOAHATHS (cM. puc. 17.12, g). Tlpu 3TOM KaxK-
Aasl IIOCAeAyIOIIas CKBa’KMHAa AOAKHA BCKPHIBATb KPOBAIO IIPOAYKTHBHOTO TOpHM-
30HTa Ha BeAUYWHY dh OOABINYIO, YeM HpeABIAyIIas. DTa BeAWUYWHA, Ha3BaHHas
«IIIAaTOM BBICOTHI 3@A0JKEHUSI», OIPEAEASIETCS YHMCAOM IOMCKOBBIX CKBA’KMH (1) U
MaKCHMaABHO BO3MOJKHOW BBICOTOM CKAaaKu (H); dh = H/n. B caydae, ecan HU
OAHA Hu3 INPOOYpEeHHBIX CKBAJKMH He BHIIIAA Ha BHEIIHWM KOHTYp HedTeraso-
HOCHOCTH, AQHHBIM TPEYTOABHHK (Ay4H)} pa3BopauyMBaroT Ha 180° M CKBa>XHHEI
3@KASABIBAIOT Ha TPeX HOBEIX Ay4YaX, SABASIOIIUXCSH MPOAOAKEHHEM IIePBHIX II0
APYIYIO CTOPOHY OT CBOAA@. EcAM BCe CKBa’KMHBI BTODOTO TPEYTOABHHKA BHOBb
OKa)XyTCsI B IIpeAeAax KOHTypa HedTerasoHOCHOCTH, IMOAOOHYIO OIepaluio Io-
BTOPSIIOT BIIAOTH AO BBIXOAQ Ha KOHTYP 3anreXH.



CUCTEMA TTAPAAAEABHBIX MPOOUAENA CKBAXWH

Hauunas ¢ 40-X ropOB IPOIIAOTO BeKa CHCTEMa MAPAAAEALHBIX MPOQUAEH
TMIOMCKOBEIX M OIEHOYHBLIX CKBA’KMH BOIINAA B IPAKTHKY paboT IpH IOHCKax 3a-
AeXel HedTH U rasa, IPUYPOUYEHHEIX K IAYOOKO IOIDY>KE€HHBIM CKAAAKaM, PH-
(OBBIM MaccHBaM, COASHBIM KYIIOAAM, ¥ B HOBBIX paiOHaX CO CAOXHBIM TEKTO-
HUYEeCKUM CTPOEHHUEM.

Ha moarotoBaeHHOHM K rayOOKOMY OYPEHHIO CTPYKType T'AABHEIM 06pa3oM
AMHEWHOTO XapaKTepa M Y3KOM BBITSIHYTOH (POPMEI 3aKAAABIBAIOT reHEPAAbHBIH
NpodUAbL U3 TpeX-4eThIpeX IMOUCKOBHIX CKBA’KHH BKPECT ee MPOCTHpPAHUS depes
IIPEeAIIOAAraeMBIM CBOA. Ilocaeayrolie NpodUAM M3 ABYX-TPEX CKBa*kKUH paclio-
AQraroTCs IapaAAEABHO IEPBOMY C YAQA€HHEM B CTOPOHY NepHKAHHanrel. [lpu
TAaKOM CHCTeMe pa3MelleHHUs] CKBaXKMH MOJKHO Hauboaee OBICTPO M3YYHUTH Xa-
paKTep NPOCTPAHCTBEHHOTI'O 3aAeraHusi IPOAYKTHUBHBIX TOPHU30HTOB, HedTeraso-
HOCHOCTb pa3pes3a ¥ OIPEACAUTh HallpaBA€HHEe OCEBOM AMHUM IIOAHSTHUS IO TAY-
60KUM ropusoHTaM. KoamuecTBO mpoduael U CKBa’KUH OIIPEAEASIETCS pa3Me-
paMu U HOpPMOH CTPYKTYD. !

OmnucaHHasi CHCTeMa pa3MellleHHsI TOUCKOBBIX CKBa)XHH LIHPOKO MpHMe-
HAAACh NPH Pa3OypUBAHUM QHTHKAMHAABHBIX CKAGAOK OOABINON IPOTSKEHHO-
CTH, IPUYPOYEHHBIX K AMHEWHBIM CTPYKTypaM BTOPOro mnopsipka B OpeHOypr-
ckon u KylbwimeBckod ob6aacTsax, TypKMeHHH, TapKHKCKOM AENpPecCHH, a
TaK)Xe DPEKOMEHAOBaAaCh NPH IOHCKaX U pa3Bepke pudOB B IOro-BOCTOUHOM
yacTu AHEeIpoBCKO-AOHEIKOH BIIAAUHEI,

B DOACOAEBBIX M MEXXCOAEBBIX OTAOXKeHHsiXx [lpumsTckoro mporuba, Tae
IIMPOKO PAa3BUTHI GAOKH IIPEHMYIIECTBEHHO MOHOKAMHAABHOIO CTPOEHHS, Orpa-
HUYEHHBLIE PETHOHAABHBIMHU CYOIMHPOTHBIMHU Pa3AoMaMHM, U Bo BHyTpeHHelt 30He
[IpeakapnaTckoro mporuba, rAe HH OAMH IIOMCKOBBIM METOA B TO BpeMsi He
obeclleunBaA IOATOTOBKY AOBYIIEK, OypeHHeM OAMHOYHEIX IIOMCKOBBIX CKBa>KHH
He YAQAOCH BRISIBUTH IIPOMBIIIAEHHYIO HeTera3oHOCHOCThL pa3pes3a M CTPOEHHEe
naomapu. Hanboaee pariOHAABHEIM pellleHHeM, KaK IIOKa3aAa IIpakTHKa pabor,
OKa3aA0Ch 3aA0KE€HUE IIApPAAAEABHEIX NpodHuAeld U IPOCAEKHBAHUE HX IO IIPO-
CTHPAHHIO, HA HaubOAee KPYIHBIX OAOKAX 3aKAGABIBAAMCE IMOMCKOBEIE CKBa>KH-
HBI 10 ABYM-TPEM HOPOMUAAM, CEKYILUIUM 3TH GAOKH BKPECT NMPOCTUPAHHUS IIOPOA,
Ha coBpeMeHHOM 3Talle AQHHBIH METOA MOXKHO IPHMEHSITHL AASl MIPEABAPUTEAL-
HOM OLIEHKH CAOXKHO IIOCTPOEHHEBIX MECTOPORAECHHIH.

3AANOXEHUE CKBAXMH 1O AMATOHAABHOMY FTPOOUAIO

BrniepBrle BOIIpOC O LeA€COOOPA3HOCTH 3aA0KEeHUSI NPOQUAS IOHUCKOBHIX
CKBA)XHH 110 AMArOHaAH K MPOCTHPAHUIO IIOAOKUTEABHOHN CTPYKTYPHI paccMar-
puBaacst M.B. A6pamMoBrdeM B 1948 r. B mocaeayroliye roabl 3TOT METOA PacIo-
AOJKEHHST CKB&KUH NIPHUMEHSACS IIpU pa30ypUBaHUHU Y3KUX AHNHEHHO BRITSHYTHIX
AHTUKAMHAABHEIX CKAGAOK TUma Kapabyaak-AdanyKckol, XasH-KopTckoi, Maa-
ro6ek-Bo3HeceHCKOH, AHACTaCUEBCKO-TPOUIIKOH.

ITonckyn He(TAHBIX U ra3oBBIX 3aAeXel Ha CTPYKTYPHBIX NOAHSATHAX IO-
AOBGHOTrO THINA He3(PEdEeKTUBHO IPOBOAUTH NMPO(MUAEM BKPECT €€ IPOCTHPAHUS,
€CAU HeSICHO «IOBEAEHHEe» CTPYKTYPHBIX IIAQHOB IIO0 PA3AMYHBIM TOPU3OHTAaM.
Ilpu pa3bypuBaHuUU I'AYOOKO3aAeramluX 06HEKTOB ITIOHCKOB IPOAOABHEIM IIPO-
dureM MHOTHME CKBA’KMHBI MOIYT OKa3aThbCs 3a KOHTYPOM B CAyYae CMeIeHHS
CBOAA MOAHSITHSI II0 KOPOTKOM OCH. [Ipu OypeHHH >Xe IOIIEPeYHOTO PO UAS U3
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TpeX CKBa)XMH HET ITOAHOM YBEDPEHHOCTH B TOM, UYTO A@Ke LIEHTPAaAbHasi CKBa-
JKUH HaXOAUTCSI B HAUAYUIIHX CTPYKTYPHBIX YCAOBHSX, @ He IIONAAA Ha OAHY M3
MepUKAMHAAEH IIPU CMEIIeHUH CBOAA I10 AAMHHOM OcCH. [IpH OTKAOHEHMH AMHHUU
npo(HUAsT OT IOTEPEYHOTO II0 KOPOTKOM OCH IIOAHATHUS Pa3BeAKa BEAETCS TaKXKe
M [0 IPOCTHUPAHMIO CKAAAKU. BypeHue mepBOOYEPEAHOTO AMArOHAABHOTO IIPO-
(uAst U3 TPeX NOUCKOBBIX CKBRXHH (B 3aBHCHMOCTH OT IAOIIGAHBIX PasMeposB
CTPYKTYDHI) AdeT MH(MOPMALUIO KaK O KPHIABEBBIX, TaK U O II€PHKAMHAABHBIX
YaCTSIX CKAAAKH, ITO3BOASIET OIPEAEAUTH HaAllpaBA€HHE BO3MOJXXHOIO CMEIeHUs
CBOA@ C TAyOMHOM.

B AuenpoBcko-AOHELKOH BIajpWHe, TA€ pPaclIpOCTPAHEHBl BHITAHYTHIE
CKAAAKHM C HEYETKUMH IEePUKAMHAABHBIMM OKOHYAaHUAMH, HauGoree apdeKTus-
HBIM, II0 MHeHHIO B.A. Bunanuenko u MI.M. MaTBeeBa, MOXeT OKa3aTbCA AUA-
FOHAABHEINA NPO(UAL CKB&)XKUH. B 3TOM cAydae OCHOBHOM 006beM OypeHHUsi Ha-
[IpaBASIETCS Ha M3y4YeHHEe CAOKHO ITOCTPOEHHBIX IePUKAUMHAABHEIX Y4aCTKOB, a
CBOAOBAsi 4aCTh CKAAAKH MOXXET OBITh A€TAAM3MPOBAHA CKBAKMHAMH OIIBITHO-
TIPOMEIIIINEHHOMN 3KCIAYaTalUU.

Bo Buemneit u BHyTpeHHel 30Hax [IpeapkapnaTckoro mporu6a BCe AOBYII-
KM XapaKTepU3YIOTCS CMelleHHueM CTPYKTYPHBIX IIAGHOB U OAOKOBEIM CTPOEHH-
eM HWXHHUX TOPHU30HTOB. [lpocTHpaHue OAOKOB MapasreAbHO AAMHHOM OCH
CKAAAKH. B CBSI3M C 3TUM PEKOMEHAYETCSI OypeHHe AMaroHaAbHOTO IPO(HAA He
MeHee YeM U3 TpeX CKBakKUH, YTO 00eCIeduT HauboAbmNN 06heM MHPOpMAaluu
O TreOAOTMUYECKOM CTPOEHHUHU W NPOAYKTUBHOCTH IIAOIIAAM HA ITOMCKOBOM 3Talle,
B ofmieM CAydYae YHMCAO MOUCKOBBIX CKB&KMH U PACCTOSHUA MEXAY HUMHU 3aBU-
CAT OT KOAMUYECTBA IIONEPEYHBLIX GAOKOB, BBISIBAGHHEIX CEMCMOpa3BeAKOH. OTOT
MEeTOA IPUMEHUM IIPU MMOUCKaX MECTOPOJXKACHUN M 3aAeXKen.

17.2.5. 3AAOXEHUE MOUCKOBbBIX CKBAXUH HA AHTUKAMHAAbBHOWM
AOBYUWKE

Ha py6exe XIX—XX BB., KOTAQ@ aHTHKAMHAABHASL TEOPHs 3aAeraHus Hed-

TH M ra3a HOAYYMAA oOlllee IIpU3HAHUE, IIEPBYIO (IIOMCKOBYIO) CKBA)XHHY CTAAHM
38KAAABIBATH IO AAHHBIM TEOAOTHUECKOM CBEMKH B CBOAe aHTUKAMHAABHOU
CKAAAKH. DTOT Croco® IO CYIIeCTBY NPHIIEeA Ha CMEHy 3MIMPUYeCKMM IIOMC-
KaM — 3aA0KEHHWIO CKBayXKHH 110 «He(TSHBIM AUHHUSAM» («XOA IO CACAY»).
’ Ha coBpeMeHHOM 3Tame IIpU peLIeHUM 3aAa4 ONTHMAABHOTO Da3MelleHHs
CKBa)XMH aHTUKAMHAABHBEIE AOBYIIKH AGAATCSI Ha TP Tpynnel. K nmepBoy rpyime
OTHECEHH AOBYIIKH, NPUYpPOUeHHbIe K QHTUKAMHAABHEIM, OpPaxXxHaHTHUKAWHAADL-
HEBEIM, KYIIOAOBUAHEBIM, AMHEMHO BRITAHYTBIM CKAAAKAGM M MHOTOKYIIOABHBIM IIOA-
uarusM. Ko BTOpOHM rpymme — MaAOAMIAUTYAHBIE AOBYLIKM, U K TPeTbed —
aHTUKAMHAABHBIE AOBYILIKY, OCAOXKHEHHBIe TEKTOHHYECKMMH HApPYIIeHHSAMHU.
AAS K@OKAOM M3 3TUX TPYII IIPEAAATAIOTCSI CAMOCTOATEABHBIE CHCTEMBI 3aA0Ke-
HMs1 CKBaXXHH.

Ha AOCTOBEpPHO TOATOTOBAEHHEIX K IIOMCKOBOMY OYDEHHIO AHTHUKAMHAAL-
HBEIX ¥ OpaXMaHTUKAMHAABHBEIX CKAAAKAaX AASL OTKPBITHA 3aAeKed CBOAOBOTO TH-
ra AOCTATOYHO GYpeHUsi OAHOM CKBa)XUHEI B CBOAE CTPYKTYPHI (puc. 17.13, a).

B palioHax ¢ AOKa3aHHOM perMOHaAbHOM IIPOAYKTHMBHOCTBIO TOPH3OHTOB
[IOMCKOBOTO 3Ta)ka (STa)kel), NMpU BBICOKOM HAAEXHOCTH IIOATOTOBAEHHBIX K
ITOUCKOBOMY OYpeHUIO CTPYKTYP U 3HaYeHHsIX KO3(M(UIIMeHTOB 3alOAHEHH
AOBYIIEK, OAU3KUX K €AMHMHIlE, AOIIyCKAeTCsl OAHOBPEMeHHOe OypeHHe HeCKOAL-
KUX (HO He 60Aee TpeX) MOUCKOBBIX CKBa’KMH B CBOAOBOM 4aCTHU CTPYKTYPBIL.
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a o Puc. 17.13. CHcTeMBl 3aA0KeHHs MO-
HCKOBBIX CKB&XHH Ha aHTHKAMHAAL-
__@- -C@' HEIX AOBYIIKAX:
a - eAUHHYHAs CKB&XMHA B CBOAE
i 1.2 CTPYKTYPH; 6 — MPOAOABHBIA NPOUAL
A A__A U3 ABYX-TpeX CKB&)KUH; 6 — AHAarOHaAb-

HEIH NpPOMUAL U3 TpeX CKBaXHH; 2 —
PaAHAALHEIe IPOMUAH; 0 — B 30HE IIOA-
HOTO 3alOAHEHHS BCEX KYIOAOB H 30HE
MAKCHMAABHOTO 34AIllOAHEHUS AOBYHIKH

HA MHOTOXKYHOABHBIX CTPYKTypax

A 2 A

A Ha y3xux, AMHEMHO BBITSI-
A HYTBIX CKAQAKAX IIONCKOBO€E

OypeHHe ILieAecOO0pa3sBO OCy-

AN A UIECTBASITL AHMOO ITPOAOALHBIM
npogpureM U3 2—3 CKBaXXUH
(puc. 17.13, 6), aubo Auaro-
HAABHBIM TPOHAEM M3 Tpex
CKBa)XuH (puc. 17.13, 8).

KyTiOAOBUAHBIE ~ CKAQAKH
CAEAYeT OIIOMCKOBEIBATH TPEMs
CKBa)XMHAMH, PACIOAOKEHHBI-
MH Ha PaAAWAALHLIX TPOPUASIX
(puc. 17.13, o). TlepBas ckBa-
XKUHa OYPUTCSI B CBOAE CTPYK-
TYPBI, HOCAEAVIOIIVE 3aKAAABI-
BalOTCSI Ha AByX Ipodmuasax
TPEXAYYEBON cUCTeMHI. B measx
PaBHOMEDHOTO H3yYeHHus 3a-
A€XKM U YCTQHOBAEHHS IIOAO-
xeuuss BHK wam KK 3t
CKBa>XMHBI PAaCHOAAraloTCcs Ha
Pa3AHYHBIX THIICOMETPHYECKUX
OTMeTKaX C y4YeTOM «lIara IIo-
HWCKOBOTO OypeHHs».

IMouCcKM Ha MHOTOKYIIOAB-
HBIX CTPYKTYpaX OCYIIeCTBASA-
IOTCsT IIyTeM OIepesKalpulero OypeHMsi CKBaXXMH Ha YYaCTKaX, OMPEACASIOUIHUX
CTelleHb 3allOAHEHMsI BCEM AOBYIIKHA. TaKMMH Y4YAaCTKAMHU SBASIIOTCSI MEJKKY-
IIOABHBIE 30HbI 3aMBIKAHUS IOAHSITUSI B IleAOM. IlepBas CKBa’KUHa 3aKAAABIBa-
eTcsi Ha HauboAaee BBICOKOM KYIIOAe, IIOCAEAYIOIIHEe — B «30HEe IMOAHOTO 3a-
[IOAHEHUsI BCeX KYIIOAOB» M «30HE MAKCHMAABHOIO 3AlTOAHEHHUS] AOBYLLIKM»
(puc. 17.13, ). [Ipu HM3KHUX 3HAYEHUSX BEAUYHUHBI KO3 (HUIMEeHTa 3aIOAHEHHUS
AOBYILKH yKa3aHHEIE CKBa>KHHBI OYPATCSA ITOCAEAOBATEABHO.

OTHeCEHHBIE KO BTOPOH TPYIIIe MAaAOAMIAMTYAHBIE AHTHMKAWHAALHBIE AO-
BYILIKH TIPAYPOYEHE! K IOAHATUAM C HeSCHBIMHM 3AeMEeHTaMU CTPOEHHUs. JTO aH-
TUKAMHAABHBIE CKAAAKH, MMEION[Me paCHABIBUATHIE OYEepPTaHUs M HeOOAbIIHE
aMrAuTyARL (10— 20 M), copa3MepHBIe C pa3pellaiolle CIOCOOGHOCTLIO CeMCMH-
YEeCKHMX METOAOB ITOATOTOBKHU AOBYIIeK. HepeAKo 3TH MOAHATHA OBIBAXOT MHOTO-
KYIIOALHBIME, AOCTHUTAIOT OOABIINX pa3MepoB IO IAOLIGAM U B PSAE PAfOHOB (B
0COOEHHOCTH B CTapbix He(TerasoA0OBIBAIOUINX) SABASIOTCSI OCHOBHBIMH OOBEK-
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TaMM NIOUCKOB HedTH U rasa. B 3Ty rpynny BKAIOUEHBI TAK)K€ aHTUKAMHAABLHEIE
AOBVIIIKY, IIOATOTOBAEHHBIE B CAOXXHBIX CEHMCMOTE€OAOTHUYECKHX YCAOBUAX (Ha
OOABIIMX TAYOWMHAaX, B IIOACOAEBBIX MAU NOATPANIIOBBIX OTAOKEHHSIX), aMIAUTY-
ABl KOTOPBIX CONOCTAaBUMEI C BEAMYMHOM Ce4YeHHsI CeMCMOMU3O0THIIC.

B palioHax ¢ yCTAaHOBAEHHBIMH 3aKOHOMEDHBIMH CMEHIeHHUSMHU (IO KOPOT-
KOM WMAH AAVMHHOM OCH) CBOAOB ITIOATOTOBA€HHEIX CTPYKTYP OTHOCHTEABHO CBO-
AOB CTPYKTYp IIOMCKOBOrO 3Ta’ka PEKOMEHAYeTCSI OAHOBPEMEHHOE€ 33aA0KEHHe
ABYX MOHCKOBBIX CKB&KHUH: OAHOM B CBOAE€ HA CTPYKTYPHOH CeMCMHYeCKOH
OCHOBe, APYTOM B «IIPUHIIUIIMAABHOM HANPABACHHH» OT HETrO, T.e. B CTOPOHY
CMeIleHUsI CBOAQ CKAAAKH ITO0 MOMCKOBOMY 3Taxy (puc. 17.14). I'locae BrisiBAe-
HUSI XapaKTepa U BeAWYHMHBI CMEIIEHUsI CBOAA M IIPOAYKTHUBHOCTH AOBYIIKH 3a-
KAQABIBAIOT CKBa>XUHBl AASl OIIPEACAEHHS €€ IIPOCTPAHCTBEHHOI'O ITOAOKEHHS
KOHTAaKTa U OLIEHKH MAacCIITaboB 3areXU (MECTOPOKAEHUA). OTH CKBaXUHBI
pa3MeLIaloT N0 OAHOMY U3 OIIMCAHHBIX BHIIIE METOAWYECKHUX IIPHEeMOB, OIpe-
AeAdeMBIX MOP(POAOTHYECKHMH OCOOEHHOCTSMHM CTPYKTYDHI, THMIIOM De3epBya-
pa u Ap.

B patioHax CO CAOXXHBIM T'€OAOTMYECKHM CTPOEHHEM U B YCAOBHAX HHU3KOH
pa3pelaiomen CIOCOOHOCTH Teo(PU3NYEeCKHMX METOAOB DAa3BEAKH, KOIpa Xa-
paKTep M HalpaBAeHHe CMEIIEHHsI CBOAOB HEH3BECTHBI, OIIOMCKOBBLIBaHHE Opa-
XMQHTUKAUHAABHBIX CKAGAOK CAEAYeT OCYIIECTBASTH IIO0 TPEYTOABHOM CHCTeMe
(cBOA — KpPBIAO — MEpUKAWHAAB). B AaAbHeHIleM IIpH OIeHKe BHIIBACHHOM 3a-
A€XHU AOCTPaMBalOT KAACCUYECKUM KPEeCT CKBa’KHH.

[Ipy pa30GypHBaHUK AQHTUKAUHAABHEIX CTPYKTYP, OTHECEHHBIX K TpeTheM
IpyIie, He MCKAIOYeHa BO3MOXXHOCTb OOHAapy’>KeHHs Ha OAHOM IIAOMIGAM ABYX
CaMOCTOSITEABLHBIX 3aAeXXel — HaA U Iop B3OpocoM. [Ipu Haamumm cHpoca Ha
HEKOTOPOM PAacCTOSHHH OT HETO 10 006e CTOPOHHI 3aKAAABLIBAIOT ABE IIOMCKOBHIE
CKBa’kHUHBI AASl BBISICHEHHSI MMPOAYKTHBHOCTH OOBEKTOB B ONYIEeHHOM U IIPH-
MOAHSAITOM OAOKax. EcAM Ha NAOIAAM YCTAaHOBAEH B30pOC, yKa3aHHBIe BBHIIIE
33Aa4M ITOMCKOB PELIAIOTCs OypeHHeM OAHOM IIOMCKOBOM CKBAXHUHBI, IIepece-
Kalollled IIOBEePXHOCThL B3OpOCa M pACIOAOKEHHOM TaK, 4YTOOBl 00ecHeuuThb
BCKPBITHE NEPCIEKTUBHOTO FOPU30HTA KaK B IIPUIIOAHSTOM, TaK U B OITYILIEHHOM
OAOKax CTPYKTYPHIL.

PannmoHaArbHOe pa3MellleHHe IIOMCKOBBIX CKB&)XMH Ha CTPYKTypax pac-
cMaTpuBaeMoro Ttuma uccaepoBarn A.M. KapameTroB. AAs ONpepeAeHUsA ONTHU-
MAABHOTO MECTOIIOAOKEHHUSI U KOAHYECTBA ITIOMCKOBHIX CKBAa*XHMH B KayecTBe OC-
HOBBI OH TIPUHSIA TIOAO’KEHUWE OIOPHBIX AMHUMN. AAA CBOAOBBIX TEKTOHHYECKU
3KpAaHUPOBAHHBLIX B3GPOCOB 3aneykKel OIOPHBIMH AMHUAMH SBASIOTCS OAHA M3
TAQBHLIX OCEHM CKA3AKW W AWHHS, IIPOXOASMIAs MeXKAY NMPOEKIUSAMYU CAEAOB Ile-
peceueHUsT MAOCKOCTH HapYUIEHUs] C IIOAONIBOY ITAACTa BO B3OPOIIEHHOHN 4YacTH
U KPOBAEH MAacta B COpDOIIEHHOW 4YacCTH CTPYKTYpel. B 3ToM caydyae mepsylo
TTOMCKOBYIO CKB&)XKMHY 3aKAQARIBAIOT B TOYKE IlepecedyeHHsl ONOPHBIX AWHHH, a
BTOPYIO C IIEABIO OIIPEAEAEHUs ITAOLIGAHBIX PA3MEpPOB OTKPBITOH 3aAe€XH — B
IpepeAax IIOCA€AHEHM 3aMKHYTOM H3OTHIICH! (B 30He mpeanoaaraemoro BHK uan
I'BK) (puc. 17.15).

B cay4ae CBOAOBHIX TEKTOHHYECKM 3SKPAaHMPOBAHHBIX COPOCOM 3arexeH
OIIOPHBIMM AWHHSIMH SIBASIIOTCSI OAHA HX TAQBHBIX OCeM CKAAAKHM U AMHHH, IIa-
pasAeAbHEIEe IIPOEKIIUSIM CAEAOB IIepeCeYyeHMst KPDOBAM IIAACTa B COPOIIEHHOM U
B30POIIEHHOM 4YaCTAX C IAOCKOCTBIO HapyUIeHHs] U IIPOXOASMINie Ha paccTos-
HuY, B 1,5 pasa NpeBHIIAIONIEM PACCTOAHHE MEXAY CKBA)KMHAMH B JKCIIAyaTa-
HHMOHHOM PsIAY. AAsT pa3OypUBAHUSA TAKUX CTPYKTYp HA IIOMCKOBOM 3Tame Tpe-
OyIOTCS YeThIpe CKBKHMHEBI: ABE€ — Ha IIepeCedYeHNU ONOPHBIX AMHHHU U ABE —
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Puc. 17.14. CucreMsl 3aA0KE€HHsSI NMONUCKOBBIX CKBa)XHH Ha MaAOAMIAHTYAHEIX, aHTHKAHHAABHBIX
AOBYHIKaXx:

d — N0 METOAY KPHUTHYECKOTO HANpaBAEHUS; 6 — IO METOAY NPUHIMIHMAABHOTO HANpaBASHUS; 6 —
KPEeCT MOMCKOBBIX CKB)KHH; 2 — AMArOHAABHEIN MPOQHAB

W\

= B3: [ B3

Puc. 17.15. CxeMa pa3MelileHHs] MIONCKOBBIX CKBa&)XXMH Ha TEeKTOHHYECKHM HAPYIIEHHBIX CTPYKTypax
(nmo A.M. KapameTony):

a — B36poc; 6 — c6poc; I — M3OTHUIICH KPOBAH IEePCMEKTHBHOTO FOPHM3OHTA; 2 — AMHHMM TEKTOHHYe-
CKHX HapyIIeHUH; 3 — IIOUCKOBBIE CKB&XHWHHL 4 — ONOpPHEIE AMHHK




Ha ITePUKAMHAABHBIX OKOHYAHHUSAX B 30HAX MPEATIOAAraeMoro HaXOXKACHHUST KOH-
TaKTa.

AHAAOTHYHEIM 00pa30M OIIPEAEASIOT TOYKM 3AA0XKEHHSI CKBAKHH AASL TEK-
TOHUYECKH 3KPAHMPOBAHHBIX 3aAe’Kell HA MOHOKAMHAaAM. Bo Bcex caydasx IpH
HAAWYMU Ta30He@TAHBIX 3aAreKell KOAMYECTBO IMOMCKOBHIX CKBAXXHH CACAYeT
YBEAMYHMBATE Ha OAHY-ABE. OTO O0YCAOBAEHO HeOOXOAUMOCTBIO OIIPEAEACHHUS
TMAPOAMHAMUYECKUMH MeTopaMH He ToabKO 'HK, HO u BHK.

B mpeaeAax CTPYKTYPHHIX BEICTYIOB M MOHOKAMHAABHBIX CKAOHOB ITOMCKH
AMTOAOTMYECKUX, CTpATHUrpapuIecKuX U TEKTOHUYECKU IKPAHHMPOBAHHBIX 3dAe-
Xell BeAYTCsi OAMHOYHBIMH IIOMCKOBBIMU CKBa)XMHAMU. B CBs3M ¢ HE3aMKHYTO-
CTBIO CTPYKTYPHBIX (POPM IePBOOYEPEAHON 3ajAadyerl ABASIETCS YCTaHOBAEHHE
HAAMYUSL SKPAHOB B TMPOMBIIIAEHHBIX Yy4YacTKax IAOMIaAed. AAs MOHOKAMHA-
Aell — 9To HauboAee MPUIIOAHITHE YJYACTKH TEKTOHHYECKHX OAOKOB, a AAL
CTPYKTYPHBIX BHICTYIIOB 30HBI — MX Pa3MBIKaHUs. B 3THX MeCTaxX 3aKAAaABIBAIOT
OAMHOYHEIE TOUCKOBBIE CKBA>XKUHHI.

B AQHHYIO TPYIIY BKAIOYEHBI TaKXe BCe aHTUKAMHAABHBIE, OPaXMaHTHKAM-
HaAbHBIE, KYIIOAOBUAHBIE U AMHEMHO BHITSIHYTBHIE AOBYIUKH, OCAOKHEHHBIE TeK-
TOHMYECKUMU HapylIeHUsIMU.

Puc. 17.16. CucTeMBl 3aA0KeHHS IIOMCKOBBIX CKBa)KMH H3 AHTHKAMHAABHBIX AOBYIIKAX, OCAOX-
HeHHBIX TEKTOHHYEeCKHMH HapyUleHHUsIMH:

@ — ABE CaMOCTOSITeAbHEIE CKBaKMHBI Ha [IOAHSITOM M ONYIEHHOM GAOKaX; 6 — €AUHHYHAs CKBaXKU-
Ha B 30He NEPeKPHIBAIONIMXCS B [AGHE KOHTYPOB CBOAOBHIX YYACTKOB BEDXHEro M HIDKHEro GAOKOB;
6 — OAMHOUHBLIE MOMCKOBEIE CKB&KHMHEI B IIPUIOAHSTHIX YYaCTKAX M30AHPOBAHHLIX GAOKOB
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Ilpy aMIAWMTyAe HapylleHMs, MeHbIIeHd MOLIHOCTH IIPOAYKTHBHOTO TOPH-
30HTa (3aneXb He pa3buTa Ha H30AMPOBAHHBIE OAOKH), CHCTEMa pas3MellleHHs
[TIOMCKOBBIX CKB&)XKHUH @HAAOTUYHA CHCTEMe Pa3MeIleHUsI CKBa)XKHH AN HeHapy-
LIIeHHBIX aHTUKAUHAAEH.

B paiioHax, XapaKTepHU3YIOMUXC S BLICOKOM HAAEKHOCTBIO TOATOTOBAEHHEIX
K [IOMCKOBOMY OYPEHHIO CTPYKTYP, AAS OOHApPYy’>KeHHsI 3aire)Keil Ha AOByLIKax,
OCAOXHEHHBIX TEKTOHHYECKHMMM HAPYyIIeHHAMU COPOCOBOrO THIIA C aMIIAKTY-
AOH, GOAbIIEH MOIIHOCTU IMPOAYKTHBHOTO TOPHU30HTA, CAEAYET 3aKAAALIBATH ABE
CaMOCTOSITEABHBEIE ITOMCKOBLIE CKBaKMHBI Ha IIOAHATOM M OINVIIeHHOM GAOKax
(puc. 17.16, a). _

Ha AoBylnkax, oCAOKHEHHBIX TEKTOHHYECKHMH HAPYLIEHUsMU B3OPOCOBO-
IO THUIE, TOUCKOBBHIE CKBA)XMHBI PACIIOAATAIOT B 30HE IIePEeKPHLIBAIOLINXCS B
TIA@HE KOHTYPOB CBOAOBBIX YYaCTKOB BepXHEro M HHXXKHero 6A0KOB (puc. 17.16,
6). Ha ckrapkax, pa3OUTHIX cepHel TEeKTOHMYECKUX HapYLIeHUH, Ijerecoobpas-
HO 3aKAAABIBATH OAMHOYHBLIE MOMCKOBBIE CKBAaXUHBI B IIPHUIIGAHSITHIX y4YacCTKax
HM30AMPOBAHHEIX OAOKOB (pHcC. 17.16, 6).

B cayuae, Koraa mAaHOBOe ITOAOKEHHE PA3pHIBHHIX HApPYLUIEHHH yCTaHOB-
A€HO C HEAOCTAaTOYHOM HAAEXHOCTBIO, HO MX HAAWYME XapaKTePU3YETCSl BBICO-
KOH BEpPOSATHOCTBLEO, PEKOMEHAYIOTCSI Da3AHYHble BAPUAHTLI NMPOMHALHOTO pas-
MellleHUsI ABYX-TPEX IIOMCKOBBLIX CKBAa)XM1H.

17.2.6. 3AAOXEHME CKBAXMH HA HEAHTMKAMHAAbHbLIX AOBYLLKAX

B rpyuny HeaHTHKAMHAABHBIX OOBEAWHEHBI BCE CTPATHrpadpuiecKHe U AH-
TOAOTHYECKHE (AOBYIIKHM (PaIliaAbHBEIX 3aMeIIeHHN Ha PerMOHAALHBIX CTPYKTYP-
HBIX 3A€MEHTaX, Ha KPLIALSIX U IIeDEeKAMHAASX AOKAABHEIX CTPYKTYP, B IAACTaX-
KOAAEKTOPAaX, CPe3aHHBIX IOBEPXHOCTBIO HECOTAACHs, 3PO3MOHHO-OCTAHI[OBEIE,
IIPUYPOUYEHHbIE K II€CYAHBIM OODA30BAaHUSM DPYCEeA M AEALT INaA€OpeK, IIpH-
OpeXXHBIX BaAOB MAM K THE3A000Pa3HO 3aAEralollivM MEeCYaHbIM AMH3aM, OKpY-
JKEeHHBIM CO BCE€X CTOPOH HENPOHMIIAeMBIMHU IIOPOAAMH U AD.) AOByIIKU. CBs-
3aHHBIE C HUMH MECTOPOJKACHHUS U 3aA€XXU MIUPOKO PAa3BUTH B OCAAOYHOM UeX-
A€, AOCTHUTalOT MHOTAA OOABLINX Pa3MepOB H COAEp)KaT 3HAYWTCABHELIE 3aIachl
HedTH ¥ rasa.

B HacTosilllee BpeMs 33pada BBIOOpAa pAIlMOHAABHEIX CHUCTEM pa3MemieHUs
CKB&XUH AAsI MIOHCKOB 3aAe)XKel HEaHTHKAWHAABHOI'O THUIA pellieHa He ITOAHO-
CTBIO M3-3a OTCYTCTBHS, KaK IIPABMAO, HAAEKHBIX METOAOB BEISIBAEHUS AOBYIIEK
AQHHOrO THHa. Kaxk ITOKAa3BIBaeT IIPAKTHKa [TOHMCKOBO-PAa3BEAOUYHLIX paboT Ha
HedTh U ra3 BO MHOTMX palOHaX CTPaHbI, OOABIIMHCTBO AMTOAOTMYECKH 3Kpa-
HUPOBAHHEIX U AWTOAOTHYECKM OIPDAHHMYEHHEIX 3aAeXXel OTKPHIBAETCSl HOIYTHO
IIpU IIOMCKAaX U pa3BeAKe 3aneKed B aHTHKAMHAABHBLIX AOBYIIKAX, T.e. C HC-
IIOAB30BAHUEM CHCTEM pa3MellleHUsi CKBa’KUH, ONMMCAHHLIX BHIIIE,

LlereHanpaBAeHHEIe IOMCKHU 3aAeKel He(pTH U rasa B 30HaX CTpaTHTpacu-
YECKOTO M AMTOAOTHYECKOTO BBIKAMHHBAHUS U CTPaATUrpapUuecKoro CpesaHus
CAEAYET OCYHIECTBASITE IIyTeM OypeHHss KOPOTKUX NPOdHUAEH CKBaXXUH (IO ABe-
TPH) BKPECT NPOCTHPAHKA 3THUX 30H (puc. 17.17). [IepByIO MOHUCKOBYIO CKBaXKH-
HY 3aKA8ABIBAIOT HA HEKOTOPOM DACCTOSHHUM OT IIpEAlloAaraeMoro 3kpaHa. OHO
OIPEAEASIETCSI MUHUMAAbHO BO3MOXKHBIMM 3amacaMM HedTH M rasa, KOTOpHIE
SKOHOMHUYECKHU IeAeCO00Pa3Ho pa3pabaThIBaTh HA AQHHOM 3Talle B KOHKPETHOM
peruoHe. Tlocre oGHApy’KeHHs 3aA€KH OAHOH M3 [TOMCKOBBIX CKBA’KMH B 30HAaX
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Puc. 17.17. CucreMbl 3aA0KeHNS MOYMCKOBBIX CKBAKMH HAa HEAHTHKAHMHAABHBIX AOBYHIKAx:
a — eAMHHYHas [IOMCKOBasi CKBaKHHA BOAU3M IIPEANIOAATaeMOTrO 3KpaHa; 6 —~ HpOogHAL M3 ABYX
CKBa)XWH BKPECT AMHMU AUTOAOTHYECKOTO (CTPATHIpaPHYecKoro) SKpaHa

MaKCHMAABHOTO MPUOAMIKEHUS K 3KPaHy Ha IAOIIaAU PeKOMEHAYETCsS 3aA0XKHUTh
OAHOBDEMEHHO ellleé AB€ CKBA’KUHEBI OAHY IIO IMAAE€HHIO IIAACTOB IPOAYKTHBHOTO
FOPHU30HTa, APYTYIO IO TPOCTUPAHUIO B Ty WAW MHYIO CTOPOHY OT CKBaKUHEI-
OTKPBIBATEALHUILI AAST YCTAHOBAEHHSI 30HBI MAKCUMAALHOIC PA3BUTHs MPOAYK-
TUBHOTO TOPHU30HTa. B 3aBUCHMOCTH OT Pe3yABTATOB OypeHHs CKBA)KMHELI B Ha-
MIPaBA€HUH TPOCTUPAHUSA IIOCAEAVIOIIMMH CKBa)KMHAMHU YCTAHABAWBAIOTCS IIIH-
PVIHA U OChb 3aAeXH.

3HAaYNTEABHO NOBHIAET 3(P(PEeKTHBHOCTh MPH IIOMCKAX AHTOAOTHMYECKHX
3aAeXked HMCIOAB30BaHME KYCTOBHIX HAKAOHHO HAIpaBAEHHBIX CKBAXHH. Bype-
HHEe MHOTOCTBOABHOM CKBa)XWHEI IIPOBOASIT TAKUM 0OPa3oM, uTOOBI Ka’KABIH ee
CTBOA BCKpBIBAA pa3AWYHBLIE YUYACTKH BBIKAMHMBAIOIIErocss He@TEerasoHOCHOTO
mAacTa. OTO IO3BOASIET ONOMCKOBBIBATH AUTOAOTMYECKHE 3areXH He(dTH M rasa
eAMHOM CEeTKOM KYCTOBHIX HAaKAOHHO HalpaBAeHHBIX cKBaXUH (B.IO. Kepumos).

HakAOHHO HampaBAEHHYIO OPHEHTHPOBAHHYIO CKBa’KWHY OYpPSAT TakUM 0O0-
paszoM, uTOOBI IIPU AOCTHDREHUM TAYOMHEI 3areTaHUs IIpeplionaraeMoro Hedre-
Ta30HOCHOTO TOPU30HTa, B KOTOPOM IIPOTHO3UPYETCSH AUTOAOTHYECKAs 3aAeXKb,
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Puc. 17.18. BypeHue CKBa)XXHH C rOPH30HTAaAbHBIM (@) ¥ BOAHOOOPA3HEIM (6) CTBOAOM

AdAbHellllee OypeHUe IIDOBOAUAOCH He NepIeHAUKYASIDHO, @ BAOABL HallAaCTOBAa-
HHs1. DTO IIO3BOASIET Ha OOABIIIOM IPOCTPAHCTBE UCCAEAOBATH IAACT U BHISIBUTh
3aaeXb HeTH U rasa (puc. 17.18).

EcAM mepCrieKTHBEI OTKPBITHSI AUTOAOTMYECKHUX 3aAeKel CBA3aHBI HE C OA-
HHMM, @& C HECKOABKMMH IIDEAIIONATaeMBIMH He(dTerazoHOCHBIMH TOPHU30HTaMH,
B.IO. KepuMoB pekoMeHAyeT OypeHHE HAKAOHHO HAlpPaBAEHHOM KYCTOBOM
CKBa’XMHBI. KaXkKABIII CTBOA NPH AOCTHJKEHHHU I'AyOHUHBI IPOEKTHBIX [OPU30HTOB
OypuUTCSI BAOAL HAlIAQCTOBAHMS,; YTO IO3BOASIET OAHOM TAaKOM CKBa*KMHOM BECTH
IIOMCKHM M Pa3BeAKY Cpa3y B HECKOABKUX TOPHU30HTaX Ha OTHOCHUTEABHO GOAL-
LIIOM TIIPOCTPAHCTBE. ‘

B mpakTHKe NOHCKOB 3aAeXked HedTH U ra3a M3BeCTHHI CAy4aH, Koraa ¥YB
CKOHIIEHTPHUPOBAHBEI B AWH3aX BHYTPHM TOPHU30HTOB, WMEIOIIUX HEOOABIIYIO
MOIIIHOCTB, MPEACTABACHHBLIX UepEeAOBaHHEM IIeCUaHHMKOB HAM TIECKOB C IIPO-
CAOSIMU TAMIH U TAMHHUCTBIX CAQHIIEB.

Ilpu IpoBepeHHMM NTOMCKOBOTO OypeHUsi B pPalOHaX, A€ HaMeudalOTCsd 30HEI
PETHOHAABHBIX BHIKAMHUBAHUM U HECOTAGCHEBIX IIePEKpHITHUM, OOLIYHO 3aKAAABI-
BAIOTCA MPOQHUAN CKBa)KUH BKPECT MX NpOCTHpPaHusA. [IpM 3TOM CKBa>kKMHBI B
NpodHUASIX Lerecoobpa3HO OYpHTh IOCAEAOBATEABHO HAUMHAsA CO BCKPBITHA
HaubGOAee MOAHOTO paspesa. PaccTosHME MEXAy CKBaKMHAMM OMPEAEASIOT HC-
XOASL U3 BEAWYHHEI YTAOB ITGAEHUS ITOBEPXHOCTH HECOTAACHS M MAACTOB. Kpome
TOTO, NepBble CKB&’)XUHBI, BXOASIIHME B IPO(UAM, AOAKHBI 3aKAAABIBATHCHA Ha
AOKAABHBIX TIOAHSITHUSIX, DAcCIOAOKEHHBIX B 30He cpesaHuda. [locaepyromme
CKB&>KMHBI AOAKHBEI KODPEKTHDPOBATLCS B 3aBUCHMOCTH OT IIOAYYEHHBIX Mare-
pHanroB. AarpHelmnide paboThl MO YTOYHEHHWIO IMPOU3BOAATCS CTYINEHHEM IIpO-
dHAel TOUCKOBBEIX CKBa)KMH.

Anst moBbIIeHUsA 3 PEKTUBHOCTH TTOMCKOBO-PA3BEAOUYHOTO OGYpeHHus IjeAe-
coo0pa3HO HCIOAB30BaTh AOCTH)KEHHS B 0OAACTH TEXHHUKM OYpeHMs, B YaCTHO-
CTH IIMPOKO NPHUMEHATh HAKAOHHO HAIlpaBAEHHLIE, TOPU30HTAABHO Pa3BETBAEH-
HbLle ¥ MHOTO3a00MHBIe CKBa>XMHEL. B KauecTBe mpuMepa MOKHO MPUBECTH CIIO-
co0, BRAIOYAIOUIUM IIPOBEAEHHE HAKAOHHO HANPABAEHHOH CKBa>XMHBI WA
CKBQKHMHBI C IIOAOTO TOPHM30HTAABHLIM OKOHYAaHHWEM B 3aBUCHUMOCTHM OT yrAa Iia-
A€HHUsI TIOBEPXHOCTH Hecoraacus. [locnae ompepereHUst reod@U3MIECKUMH WA
IIepBLIMM IIapaMeTPUYeCKUMH CKBa)XMHAMU ITOBEPXHOCTH HECOTAACHSA, HauMHaa
C TOAOBHOM YaCTH 30HBLI BLIKAMHWBAHUSA U(MAM) HECOTAACHOTO IEPeKpHLITHA, 3a-
KAGABIBAETCsA TepBast CKBakKMHA. [lpoeknmsa NpodHUAS 3TOM CKBa)KHWHBEL pas-
pabaTteiBaeTcsa TakuM obpasoM (B.}FO. KepuMoB), 94TOOBL y4acTOK ee CTBOAA TOA,
HWAM Hap IIOBEDXHOCTBIO HECOTAACHUs OBIA MapareAeH el U UMeA MaKCHUMaAbHO
BO3MOJKHYIO IIPOTSKEHHOCTD (puc. 17.19, a).
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Puc. 17.19. BypeHHe HAaKAOHHO HAalPaBAE€HHOH OPHEHTHPOBAHHOM CKBa’KHHKEI IIpY IMOWCKAaX H pas-
BeAKe CTpaTHrpaduYecKHX 3aAexei HeTH:
a — HUJKe TPAHCTPeCCHBHOM TOAIIM; 6 — B TPAHCIPECCHUBHOM TOAIIE

BypeHnne CKBa)KWH MOJXHO BECTH CEPHUMHO BHITYCKAaeMEIM 060PyAOBaHHEM
IO M3BECTHOM TeXHOAOTMH. HampuMep, npu raAyOuHe CKBaKUHBHI II0 BEpPTHUKAa-
Au 2200 M AAMHA NOAOTO-TOPU3OHTAABHOI'O y4YacTKa MOJKET OBITh AOBEAEHA AO
1000 M Ge3 cHelMAABHOTO YTSI)KEACHHUsS BePXHeM 4acTH GypHUALHOM KOAOHHEL
Hcnoan3oBaHUe Xe CPEACTB AAS NPUHYAUTEABHOTO IPOABHIKEHHUS OYPHABHOTO
UHCTPYMEHTa MO3BOASIET OYPUTL TOPU3OHTAALHBIE CTBOABI NPOTSIKEHHOCTBIO H
6oaee 1000 M.,

[To AaHHBIM, IOAYYEHHBIM B IIPOIECCE IPOBOAKH M ONPOOOBaHUS CKBa’kKHH,
CYMAT O HAaAMYHMU WAM OTCYTCTBHM HPOAYKTHUBHEIX IIAQCTOB B YHCAE NepecevyeH-
HBIX CTBOAOM CKBaKWHEI. [Ipr HEOOXOAMMOCTH IPOAOAKEHHS IIOMCKOB M pas-
BEAKH IOCAEAVIONasi CKBa’KMHA 3aKAAABIBAETCS TaK, YTOOBI HAIMPABAGHHE ee
TIOAOTO-TOPU30HTAABHOTO yYaCTKa COBMAAAAO C HANpaBACHHUEM AHAAOTHYHOTIO
y4JacTKa NPEeAHIAYIEe CKBa’KVHBI, @ HQYaAO €r0 B M€OAOTHYECKOM mnpoduae Ie-
DPEKDPBIBAAO KOHEI] NOAOrO-TOPU3OHTAALHOI'O y4acTKa NPEABIAYIHEH CKBa>KUHBI
(puc. 17.19, 6). UnucAo 3aKAABIBa€MBIX CKB&KUH OYAET 3aBHCETH OT BEAHYHHEI
H3y4aeMOH 30HHI U NPOTSKEHHOCTH MOAOTO-TOPU3OHTAABHOTO YYaCTKa KaXkKAOM
CKBa’KUHHI.

Takasi ITIOCAEAOBATEABLHOCTh ONepaluil obecnedynBaeT CKBO3HOE (a He AUC-
KPETHOE) OIIOMCKOBBIBAHNE CPABHUTEABHO OOABIIOTO KOAMYECTBa HECOTAACHO
TIEPEKPHITEIX MAM HECOTAACHO NIPHUAETAIONIUX MAACTOB Ha BCEM IPOTSIKEHHUHU IMO-
BEPXHOCTH HECOTAACHS.

O4eBHAHO, YTO IIOHMCKHU 3areked HedTH M ra3a B HECOTAACHO NepPeKPHITHIX
U cTpaturparUyecKyd BLIKAMHUBAIOIIUXCS IIAACTaX MO 3TOMY CHOCO0Yy 3HaYH-
TEABHO YMEHBIHNAIOT YMCAO CKBa’XKMH, a TAKJKe BpPeMs IPOBEAEHHs ITOMCKOBO-
Pa3BEAOYHHIX PAbOT U, 3HAYUT, NOBHIHAIOT UX 3P HEKTUBHOCTD.

[NonckoBasi cTapusi AMOO HENOCPEACTBEHHO IIEPEXOAUT B PA3BEAOYHYIO
CTapHIo, AMOO B KaKON-TO CTENIeHU NEePENAETAETCS C Hew,



17.2.7. 3AAOXEHME CKBAXWH HA PUOOBBLIX AOBYLWKAX

BuIGOp CHCTEMHI pa3MelneHHusl MOUCKOBHIX CKBAXHWH Ha PHU(OBHIX AOBYII-
Kax ompepeasieTcss Mopdoaorued pudoBOro Teaa, €ro COOTHOIIEHHEM C IPHUAE-
raromuMu GarusMiu U pacupeAereHHeM IMOPOA-KOAEKTOPOB M HCTHHHBIX IIO-
KpHIIIEK. TIpM HAAEKHOM MOATOTOBKE PU(MOTeHHBIX AOBYIIEK K OYypeHHIO HX
OTIOMCKOBHIBAIOT B 3aBHCHUMOCTH OT OCOOEHHOCTEN TIeOAOTHYECKOTO CTPOEHUA
CAEAVIOIINM 00pa3oM.

[TOWCKH CKOIAEHHMI HedTH M rasa U IIpeABapUTeAbHasl OlleHKa OOHAapy-
SKEHHBIX 3aAe’XKeil B KOHYCOBUAHEIX, OKDYTABIX B IIAaHE pHr(ax HEOOABLINX pa3s-
MEpOB, XapaKTepHU3YIOUUXCs BeCbMa BEICOKOW MAOTHOCTBIO 3aIlaCOB HA €AMHH-
Iy TIAOMIAAM, OCYLLECTBASIIOTCS OypeHHeM OAHOM MHOTOCTBOABHOW CKBA*KMHBI B
CcBOAOBOIL yactu (puc. 17.20, a).

B cAy4Yae NpUYPOYEHHOCTH 33dieXed K -OCTPOBEPIIMHHHIM YAAMHEHHO-
M30THYTHIM (IIOAKOBOOOpPa3HEIM) pudaM HX MOMCKHU U IPEABAPUTEABHYIO OLeH-
Ky CAEAYEeT OCYLECTBAATH IyTeM OypeHHsi ABYX-TPeX MHOTOCTBOABHBIX CKBa-
JKUH, 3aKAQABIBAEMBIX IO rpebHI0 prudoBoi AOBYIIKH (puc. 17.20, 6).

Ha pucdoBBIX MOCTPOWKaxX OKPYTAOM HAM CA€TKa YAAMHEHHOH (POpPMEL
C KPYThIMM CKAOHAMH M IAOCKMMM BEpIIMHAMM (IAOCKOBEPIUIMHHBIE MAM CTO-
AOBEIe PU(BI), @ TAKKE ATOAOBHUAHBEIX C KOABIEOOPAa3HBIM pPaclpoCTpaHeHHeM
6HOrepMHBIX PAa3HOCTEM PEKOMEHAYETCS 3aA0KEeHHMe INOMCKOBBIX M OI@HOYHBIX
CKBa’XMH II0 TPEXAYUYEBOM CHUCTeMe, 00eCIeYrBarlleil MpeABapUTeAbHYIO OlLleH-
Ky 3aIlacOB YTA€BOAOPOAOB OTKPEITOTO MeCTOpOXaeHus (puc. 17.20, s).

[Toucku 30H He(dTera3zOHAKONAEHHs, CBSA3aHHHIX C PHPOreHHHIMH OGpaso-
BAHHUSIMHU, TIPEKAE BCEro AOAKHBI OBITH HANPABAEHHI Ha OIpeAeAeHHe MeCTo-
HAXOKAEHHUH pU(OBEIX MAaCCUBOB M BHISICHEHHE OCHOBHBIX YCAOBHi HX 006paso-
BaHus U GOPMUPOBAHMS.

30HH pu(OreHHBIX OOPa30BAHMM MOTYT MPOTATHMBATHCS Ha COTHH KHAO-
METpOB M COCTOSITb U3 AECATKOB MAaCCHBOB, IIO3TOMY pa3BeAKa CAWHMY-
HLIMM TTOMCKOBBIMHM CKBA’>KMHAMH OAHOBDEMEHHO HECKOABKMX (Tpex-ueThIpex)
KPYIHEIX pudOB, PABHOMEPHO DPACIOAOXEHHEIX 110 BCE€H TEPPUTOPHH, NO3BO-
AUT AQTh [PEABAPUTEABHYIO OLIEHKY BCeM 30HbI B IIEAOM M BHISIBUTH C MMHH-
MaABHOI 3aTPATOH CPEACTB HaUOOAEE ONTUMAaAbHBIE YCAOBHUS AASL TIOCACAYIOIIEH
KOHIIEHTPAIlMM pa3BeAOYHHIX paboT. KpoMe TOro, OXBAT NMOUCKOBHIM OypeHH-
€M OAHOBPEMEHHO HECKOABKMX DPH(OBBIX MACCHBOB IO3BOAUT B Kpardaiinue
CPOKM BBISIBUTH IIPEUMYIIECTBEHHO HE(PTEHOCHYIO M Ta30HOCHYIO 9aCTH M3Y-
yaeMoOM 30HBI PUQPOreHHBIX 00pPa30BaHMM M AATh CPAaBHUTEABHYIO MX XapaKTe-
PUCTHKY.

ITpu mouckax HedTH B pUPOBHIX Tearax 0co0oe BHHUMAaHKE AOAKHO yAe-
AATHCS aHAAM3y MaTepuaroB OypeHwusl. BaxHoe 3HaueHHe UMeEET IIPOBCACHHE
AETAABHOM CTpaTU(PUKAIUKA K CONOCTABACHUsI Pa3pe30B CKBaXHMH IO BCEeMy
UMeIOIEeMYCsi KOMIIAEKCY KEPHOBHIX M IPOMBICAOBO-TEO(U3NUECKUX MaTepHa-
AOB, Ha OCHOBE YEro AOAKHBI COCTABASITBCS A€TaAbHbIE KAapThl MOILHOCTEH,
CTPYKTYPHBIE ¥ AHTOAOTO-(hallfaAbHBIE KAPTHI U MPOMUAY, IO3BOAAIOLINE PAcC-
CMaTpuBaTh MOPGOAOTHIO U3y4aeMbIX PH(OreHHEIX 00pa3oBaHuM, UX (alraAb-
HBIE€ COOTHOIIEHMSI C OKPYJXKAIOIIUMHU IOPOAGMH M CTPYKTYpHBIE [AAHBI Iepe-
KPBLIBAIOIUX M IOACTHAAIOIIUX OTAOKEHUH.

[TOMCKU 30H pPa3BUTHSI AWHEMHO BBHITSHYTHIX PUMOBBIX TeA HEOOXOAUMO
[IPOBOAMTE IyTeM OypeHUsl HPO(HAA 3aBUCHMBIX IIOMCKOBBIX CKBA)XKHH BKDECT
IPOCTHPAHUS ADeBHElN GeperoBod AMHHM. BrlcoTa pudoreHHON AOBYLIKH, 06pa-
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Puc. 17.20. CucreMbl 3aA0KeHHS ITOHCKOBBIX CKBaXXMH Ha pUGOreHHBIX AOBYIIKAaX:
@ — OAHA MHOTOCTBOABLHASI CKBa)KHMHQ; § — HE3aBHCHMEIE MHOTOCTBOABHEIE CKBa)KUHHL, 8 — ABa PaAH-

QABHBIX IIPO(DUAS TDPEXAYUEBOM CHUCTEMBI CKBa)KHH; ¢ — IPOQPUAL CKBaXHH B KPECT MPOCTHPaHUs
puda

30BABIIENCSI B 30HE 3HAYUTEABHOTO Tepernapa TAYOMH, U XapakTep NpUypOouYeH-
HOU K HeH 3aAeXU YaCTO ONMPEAEASIOTCS He TOABKO CTPYKTYPHON aMIAUTYAON
puda, HO M 3IKPAHUPYIOILIEH CHOCOOHOCTBIO BMeNaoIIuX MOpop. B cBasm B
3THM B IIEPBYIO OYepeAb HEeOOXOAMMO M3ydaThb 30HHL 3aMellleHusi pudoBbIX da-
nuii  3apuGOBEIMU U TPEAPUPOBBLIMH OTAOKEHUSIMHU. [lOMCKU OTKPHITHIX
3anekell ¥ OLEHKY UX MaciuTaboB PEeKOMEHAYeTCsI IIPOBOAUTL IO METOAHU-
Ke «KpHUTHUYEeCKOI'o HallpaBAeHUsI», T.e. IIyTeM ollepe’karolllero OypeHHUsI CKBa-
>XWH B YKa3aHHHIX BHIIIIe 30HaX BO3MOJKHOTO 3aMellleHUs Iopop (puc. 17.20, z).
Ecan zapudoBhie ¢anuy pacnoAoKeHEl THIICOMETPUYEeCKU BHINIe IIpeApH-
(OBHIX, TO IOCAe BHIICHEHHs NPOAYKTHBHOCTH pHUda B CBOAOBOM CKBakKMHe
OypeHWeM BTOPOM CKB&XHHEI YCTAHABAMBAIOT, SAIBASIOTCA OHU AMTOAOTHYECKHUM
3KPAHOM HAM KOAAEKTOPOM. TpeThio CKB&KUHY B NPOMUAE C NEPBLIMH ABYMS
3aKA3ABIBAIOT HA CKAOHe PH(OBOM AOBYIIKH, OOpAll[eHHOM B CTOPOHY OTKPBITO-
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rO MOps, AAs M3Y4YeHHs: HpeAPU@OBHIX (hauuii, KOTOPBIE HEPEeAKO 00AaAQIOT
XOPOIIMMHU KOAAEKTODCKHMH CBOMCTBAMH W MOIYT HAXOAUTECS B TIPEAEASX
3aneku. B Gonree pEAKHMX CAydYasiX, KOTA@ THIICOMETPUYECKH BBRIII€ PAaCIIOAO-
JKeHLl npeApudoBble Ganuy, IMOPSAOK M3yYeHUs 30H 3aMelleHHs OyaeT 06-
PaTHEBIM.

PasMenias IOMCKOBLIE CKBaKMHEI, HEOOXOAUMO YYUTHIBATh, YTO IIPU HAAH-
YuM B pa3pe3e MeXAy PU(OTeHHBLIMH OTAOKEHUAMH M MCTUH