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OcobeHHOCTM NpoBeAeHUA reosioropasseAoyHbIX paboT Ha pyaHoe 30/10TO
No 3aABUTE/IbHOMY NPUHLMUNY B YCAOBUAX CNIOXKHDbIX TOPHO-TAEXHbIX
naHpwadgTos

AMN.MBAHOB, A.MHEPHbIX (PepepanbHoe rocysapcTBeHHoe BlogeTHoe yupexkaeHue LleHTpanbHbIi HayyHo-
nccnenoBaTelbCKUIM reoioropasBeaoyHblii MHCTUTYT UBETHbIX U 6naropoaHbix meTtannos (Prey LHUTPW);
117545, r. MockBa, BapwaBsckoe wocce, 4. 129, kopn. 1)

PaccmoTpeHbl OCHOBHble NPo6a1embl MOMCKOB 30/10TOPYAHbIX MECTOPOXAEHWUIA NO «3aABUTE/b-
HOMY MPUHLMMY» Ha NIOWAAAX C MPOTHO3HBLIMM Pecypcamu KaTeropuu P, uan npu oTcyTcTBuUm
MPOrHO3HbIX PECYPCOB. PaccmoTpeHbl 0CO6eHHOCTHN PAaboT B YC/IOBUAX CIOMHbIX FOPHO-TAEKHbIX
NaHAWadToB, PUCKM NOYYEHUSA OTPULATENbHBIX PE3YbTAaTOB M peKoMeHAauumn no s¢pdeKTMBHO-
My NpOBeZEeHMNI0 NONCKOBBIX PAaboT.

Kntouesble c/108a: «3a8BUTEIbHbIA NPUHLMMY IMLEH3MPOBAHMSA, C/IOXHbIE TOPHO-TAaEXHble NaHA-
WwadTbl, NEPEKPbITbIE MECTOPOXKAEHMA, MHOTONETHAA MepP3/10Ta, PUCKM, PEKOMEHZALMUN.
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3asBUTENbHBI NPUHLUIN JUIEH3UPOBAHUS IIOLIaAeH
JUIsl TEOJOTUYECKOTO u3yueHus, BBeAEHHbIH B 2014 r.,
MO3BOJIWJI MHOTMM KOMIIAaHMSIM, HE HMMEIOIIMM 10CTa-
TOYHOTO ONBITA MPOBEAEHUS T€0JIOrOpPa3BeJOYHBIX pa-
6ot (I'PP), momyuuTh NHIIEH3UH Ha TECOJIOTHYCCKOE
nzyuenue. Bceero, Bkmouas 2018 1., mo 3asBUTEIBHO-
My npuHIuny Beigano 1943 nmunensun (41% wn3 Hux —
B 2018 r.). IlmaHupyemble acCHTHOBAaHUSI Ha I'€0JIOTO-
pasBenovHbIe paboTHI, coracHo paccMoTpeHHbIM K'Y
Pocreomskcrneprysa mpoeKkTam, CoOCTaBisoT 65,4 Mip. pyo.
Bonbmias yacTe IUIEH3UH — HA NOMCKH U OLEHKY pOC-
CBITHBIX MECTOpPOXKAECHUN 30510Ta. Heckombpko MeHb-
me — Ha pyaHoe 3omoto (puc. 1). Jns onenku nuHaMu-
ku storo mporecca B 2019 1. (Gombiras 4acTh 3asBOK
MOKa HAaXOIUTCSI Ha PAacCMOTPEHHH) IPOBEACHO CpaB-
HEHHUE KOJIUYECTBA MOAAHHBIX 3asBOK 3a IEpPBOE MOIY-
rogue 2019 r. ¢ TakoBbIM 3a nepBoe nomyroaue 2018 .

W3 mpencTaBIeHHON TaOMUIBI OTYETIMBO BHIHO, YTO KO-
JIMYECTBO 3asBOK Ha pyaHoe 301010 B 2019 1 Bo3pociao
Oonee yeM B 1Ba pasa 1o cpaBHeHHIO ¢ 2018 T, u, cooT-
BETCTBEHHO, BO3PACTET KOJMUECTBO BbIIAHHBIX JIMLIEH3HH.

[Toutu Bce nMLIEH3UN HA PYIHOE 30JI0TO MOIYUYEHbI Ha
YYacTKM, TJI€ WJIM COBCEM OTCYTCTBOBajia OLEHKa MIpPO-
THO3HBIX PECYPCOB, MM UMEIUCH MPOTHO3HBIE PECYPCHI
Kareropuu P, Npeanonarariue Juib NOTEHIHATbHYO
BO3MOXXHOCTb BBISIBICHHSI MecTOpoxkaeHui. [loatomy c
y4€TOM 3HAYUTENBHOM MiIoMaau y4actkoB (1o 100 km?)
mepe HeIpOIob30BaTeIIMU B OOJNBITHHCTBE CIydacB
CTOMT JI0CTAaTOYHO HEMPOCTast 3ajjaua — 3a KOPOTKUH CPOK
(5-7 ner) Ha c1abOM3yUYSHHON TEPPUTOPHUH JIOKATH3OBATH
1 U3YYUTH PYIOHOCHBIC CTPYKTYPHI, BEIIBUTH B HX MPEJIe-
JaX pyIHBIC Tena (PyIHBIC 30HBI), IPOBECTH OLICHOYHBIC
PaboTHI C COCTABICHUEM TEXHHKO-3KOHOMHUYECKOTO 000-
CHOBaHUS KOHJMIUHN U MOACYETOM 3aI1acoB.
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Puc. 1. lMuHaMMUKa KONNYECTBA BblAAHHbIX IMLIEH3UIA HA NPABO N0/1b30BaHUA HEAPAMM NO «3aABUTENbHOMY NPUHLUNY»

CooTHOLLEeHME KONYeCTBA 3aABOK HA NO/Ib30BaHME HeApamu MO «3aABUTENIbHOMY NPUHLUNY» 3a nepsBoe noayroauve 2018

12019 rr.

30110TO POCCHITHOE 496
30510TO pyaHOE 89
Jpyrue 6:1aropoHbie METaLIbI 4
Hemerannmuueckue [T1 38
Yronb 1 roproyre ClaHIbl 0
LIBeTHBIE MeTAIIIBI 13
Anmasbl 3
YEpHble MeTaILIbL

IIpoune 7
Bcero 656

Cremyer OTMETHTb, YTO B 30JOTOHOCHBIX PErHOHAX
MPAKTHYECKH HE OCTAJOCh TUIOMIAAeH ¢ OIaronpusTHEIMA
naHAma(THEIMU YCIOBHSIMH, Ha KOTOPBIX MEPCIEKTUBHBIE
JIOKQJIbHBIE YYaCTKM W MHHEPAIN30BaHHbIE 30HBI MOIIIH
OBbITH BBISIBIICHBI «IETKUMH» METOIAMH — IIPU IIPOBEJE-
HUH T'e0JIOrMYeCKUX MapIIpyTOB (TMAPOTEpMaIbHO-METa-
COMAaTHYECKHE MPOLECChI, PyAHBIE CBAJbI U Ap.) U(WIH) B

1100 75,6 77,8
193 13,6 13,7
18 0,6 1,3
42 5,8 3,0
1 0,0 0,1
22 2,0 1,6
18 0,5 1,3
14 0,9 1,0
5 1,1 0,4
1413

pe3yabTare MPOBEICHNSI CTAHAAPTHOTO JTUTOXUMHYECKOTO
orpoOoBaHMsI 10 BTOPUYHBIM opeoniaM paccesausi (BOP)
wm nepBudHbIM opeosiaM (I10). 3aBepka Taknx reoXuMu-
YECKMX aHOMAJIMH WIIH PYIOHOCHBIX ITOPOJ ¥ 30H, 0OHapy-
JKEHHBIX B T€OJOTMYECKUX MapIIpyTax, TOPHO-OypOBBIMHU
paboTaMu 1 IPUBOJMIIA PAHEE K BEISBICHUIO MECTOPOXKIC-
HUI pyHOrO 30/10Ta.



MecTopeKaeHne
Oxepenke

Puc. 2. NepeKpbiTHE 3HAUMTENbLHOI YacTU NAOLLAAN U, COOTBETCTBEHHO, PYAOHOCHBIX CTPYKTYP YEXI0M 3HAUUTE/IbHOW MOLLHOCTU
AanbHENPUHOCHBIX OTAOXKeHUI (Balikano-NaTtomcKkasa meTannoreHMYecKas NPoBUHLMUA):

A —KOCMOCHMMOK HacceiHa p. MapakaH (BugHa poccbinb p. MapakaH U mecToposkaeHue Oxepenbe): 3eNEHble U KOPUYHEBbIE LiBeTa —
3a/1€CEHHbIe 1 MOXOBO-TYMYCOBbIE YHACTKM C Pa3BUTUEM MHOTONETHEN Mep3N0oTbl; b — TUNUYHbIN BMA, MOXOBO-IYMYCOBbIX CK/TIOHOB

Kak mpaBuiio, >KHIIBL, >KHJIBHO-IPOXKHIKOBBIC 30HBI,
30HBI M 3aJIGKH MPOXKUIKOBO-BKPAIUICHHON WM BKpar-
JICHHOH 30JI0TOM MUHEpaTH3ali KOHTPOIUPYIOTCS MeTa-
COMaTUTaMH Oepe3UT-ITMCTBEHUTOBOIO WM KBapll-CepH-
LUTOBOTO THIOB. Takye MeTacoMaTUThI OOJIee MOIBEPIKEHBI
BBIBETPHBAHHIO 110 CPABHCHUIO ¢ HCM3MEHEHHBIMHU TTOPO/Ia-
MH, & PyIOHOCHBIE CTPYKTYPBI 4aCTO 00Pa3yOT OTHOCHTEb-
HO oTpuuareibHbie Gpopmbl penbeda. COOTBETCTBEHHO, OHH
XapaKTePU3YIOTCS TIOBBIICHHOH 3a/IepPHOBAHHOCTBIO, OTHO-
CHTEJIBHO YBEINYCHHOW MOIIHOCTBIO MEPEKPBIBAIOIIUX KO-
PEHHBIE TIOPOJIBI PHIXJIBIX OTIOKEHHUHU (B TOM YHCIIe NajbHe-
MPHHOCHBIX JICTIOBHAIIBHBIX U ICTTFOBUATEHO-COMUITOKIIH-
OHHBIX), YaCTO Pa3BUTHEM MHOTOJICTHEH MEP3JIOTHI.

VIMEHHO TaKkue y4acTKHU ¢ HeOIaronpusiITHBIMU ISl IPO-
BEJICHHUsI MMOWCKOBBIX PadoT JaHTIA(QTHBIMU YCIOBHAMH
B OOJBLINHCTBE CBOEM MOABEPIIIMCH JHLCH3UPOBAHHUIO
Ha MOWCKH M OIICHKY PYIHOrO 30JI0Ta IO 3asBHTEIBHO-
My NPHUHLUITY. B CBsI3M ¢ 3TUM HEAPONOIb30BATEIISAM IS
MaKCHMAaJIbHOTO CHI)KCHHSI PHCKOB HEMONYYCHHs IOJIO-
JKHUTEJTBHBIX PE3YJIBTaTOB (BBISABICHUS MECTOPOXKICHHIA)
Ba)XKHO YYHUTBIBATH 0COOCHHOCTH IpoBeneHus [ PP B ciox-
HBIX JIAaHAA(THBIX YCIOBHUAX Ha BCEX CTAAUSIX ITOTO IPO-
Hecca OT aHaJli3a HMCIOLIMXCS Te0JIOTMUECKUX, TeOXUMHIYe-
CKHX, TeO(H3NUECKUX U JPYTUX MaTepUasoB MpPeIIecTBY-
IOIIUX PalbOT, MPOBENCHHS MPOrHO3HBIX MOCTPOCHHI MpH
MPOSKTUPOBAHUH M ONPEACIICHHS ONTHMATIBHOW METOIUKH
TIPOBEICHUS PadoT.

[TosTOMy B CBSI3M C BBIIIECKAa3aHHBIM ITIPH ITPOBE/ICHUH
padoT 110 3asBUTEIHHOMY TPHHIIMITY Ba)KHO YUUTHIBATh BE-
POSITHBIE CJIOKHOCTH M PUCKH TIPH PeaT3aLii ITPOEKTOB.

TunuYHbIe CJI0KHOCTH, BOSHUKAOIIHE PH NPoBe/e-
Huu I'PP nouckosoii craauu. Ilepexkpvimue cyuwiecmeen-
HOUl yacmu naowadu u, COOMEEnCmeeHHo, PYOOHOCHbIX
CIPYKMYp 4exJI0M 3HAUUMENbHOI MOWHOCIU 0ell06U-
AIBHBIX, 8 MOM YUUCTIE KYPYMHUKOGDIX, UL OeII08UATbHO-
CONUPIOKYUOHHBIX OMILONHCEHUTL (3aUACMYIO0 C 6EPXHUM
MHO20/1EMHEMEP3TIBIM MOX0B0-ZYMYCOBHIM Cl10eM), 00pa-
306anuil Kop evieempusanus. B donunax eodomoxos —
nepexkpuimue ann0GUAILHBIX OMJIONCEHULL ONUIICHE20
CHOCA 0aIbHENPUHOCHBIMU (T€OHUKOGBIMU UL NOOOOHDI-
MU) OMIIOHCEHUAMU.

B Takmx ycnoBmsX 4Yacto MajJoMH(OPMATHBHBI CTaH-
JIAPTHBIC «IPOCTHIE» METONBI TOUCKOB — TEOJOTHYECKHE
MapupyThl, JUTOXUMHYEcKoe onpobosanue o BOP (npu
cTaHMapTHOH TryOuHe otOopa B 30 cM) M ITOTOKaM paccesi-
nus (I1P), psimoBoe mumxoBoe onpoOoBaHKE U3 BOJIOTOKOB
MEJIKMX TOPHBIX BBIPAOOTOK.

B mogo0OHBIX yCIIOBHSX B TEOJOTHYECKOM MaplIpyTe Te-
ojior MO0 MOXET HAONIONATh TOJNBKO JAIBHENPHHOCHBIC
OTJIO’KEHUSI, IEPEKPBIBAIONINE HH(POPMATHBHBIN CIIOHN JICITIO-
BUSI (CM. PUCYHKH 2—06), 1MOO TPOCTO HE MOXKET «I00paTh-
Cs» 10 KAMEHHOTO MaTepHasa n3-3a pa3BUTHS MHOTOJIETHEH
MEp3JTI0TEl 1 MOXOBO-TYMYCOBOTO CJI0S (CM. pUCYHKH 7-9).
B cBs31 ¢ 4eM HeT BO3MOKHOCTH HE TOJIBKO BBISIBUTH PY/THBIC
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Puc. 3. NepeKpbiTUe PYyAHOI 30HbI (PbIXKMIA LBET B NONOTHE KaHaBbl) U PyAHOro AentoBuA (PbiXKUIA LBET) HECKONbKUMU CNOAMMU
AaNbHENPUHOCHDbIX AENH0BUANIbHO-CONUGBAIOKLMOHHBIX OTNO0MXKEHMU I

Puc. 4. NepeKpbiTUE 3HAUUTENbHOM YACTU NIOLLAAUN U, COOTBETCTBEHHO, PYAOHOCHbIX CTPYKTYP YEX/IOM 3HAUUTE/IbHOM MOLLHOCTU
AaNIbHENPUHOCHDBIX KYPYMHUKOBbIX OT/IONEHMUIA:

A — KOCMOCHMMOK MexKay4yedbs Manoit KoHkyaepbl u Mknb3saka (balikano-MNatomckaa meTannoreHM4Yeckas npoBuHLUMA): CBETbIN do-
TOTOH — OTKPbITbIE KYPYMHUKM, 3€NEHbIN — 3a/1€CEHHbIE KYPYMHUKMN U 334 PHOBaHHbIE 3a/1eCEHHbIE CKOHbI; B — BUA, KYPYMHUKOBBIX

CK/IOHOB (BMAHbI KYpyMOBbIE «PeKun»); B — yc/10BMA NPOXOAKM KaHaB B KYPYMHMKaX



00JIOMKH, HO 1 OTKapTHPOBAaTh I'MAPOTEPMAIbHO-METACOMa-
THUYECKHE POLIECCHI, SIBJISIOMINECS OJJHUM M3 OCHOBHBIX I10-
HCKOBBIX Tpu3HaKoB [1, 2].

JIntoxumuyeckoe orpoOOBaHKE 110 BTOPUYHBIM Opeosiam
paccesiHusl, COOTBETCTBEHHO, TAK)KE MOXET TIPOM3BOUTHCS
JIMOO TOJIEKO M3 BEPXHEI'O CIIOS JaJbHEITPUHOCHBIX OTIIOXKE-
HUH, 00 13 rymyca. B obonx ciryyasx aHoOManuu Win He
YCTaHABJIMBAIOTCSI, WM BBISBIISIFOTCS JIOXKHBIE AHOMAJIHH,
3aBepKa SMUIEHTPOB KOTOPHIX TOPHBIMH BBIPAOOTKAMU HE
paloHaNbHAa.

JIntoxumudeckoe orpoOOBaHKE MO EPBUIHBIM OpEOsIamM
U 1IUIMXOBOE ONPOOOBaHKE BOJOTOKOB B CIIydae MEpeKpbl-
TUSI HTHPOPMATHBHOTO aJUTIOBHS JaJbHEIPUHOCHBIMH OTJIO-
YKEHUsIMH O0oJIbILoN MorrHocTH (puc. 10) u dopmupoBanus
COBPEMEHHBIX aJUTFOBHAJIBHBIX OTJIOKEHUH TP UX TIEPEMBI-
BE TaK)Ke HE MOTYT J1aTh 0OBEKTHBHON MH(OPMALIIH O PYJIO-
HOCHOCTH nX OacceiHOoB.

Takum 00pa3om, CTaHJapTHBIE METOJbI MOUCKOB B TI0-
JOOHBIX YCIIOBHSIX HEMH()OPMAaTHUBHBI U HE MPHUBOIST K
BBISIBJICHUIO TIOMCKOBBIX IIPU3HAKOB opyAeHeHus. Ha stom
OCHOBAaHUM MEPCIEKTHBHBIC IUIOMAH MOTYT OTOPaKOBBI-
BarbCs Ha CTaJWK MPOTHO3MPOBAHMS, €CIIM HE aHAJIU3UPY-
eTcs JJOCTOBEpHOCTh paHee MpoBenéHHbIX PP ¢ yuérom
JIAHTIAPTHBIX YCJIOBHH MPpo000TO0pa. COOTBETCTBEHHO,
IIPY aHAIIM3€ T'eOJIOTHYECKUX, TEOXUMHYECKUX, IUTHXOBBIX
JaHHBIX npenmectByommx ['PP HeoOxomuMo 31O yuuThI-

BaTh, U IPOTHO3UPOBAHUE MOTEHIMAIBHBIX 30JI0TOPYAHBIX
O0OBEKTOB B YCIIOBHUSIX «3aKPBITHIX» JAHAMAPTOB JIOIDKHO
OCHOBBIBATHCSI B OOJIbIIIEH MEpE HE CTOJIILKO Ha IMOWUCKOBBIX
NPU3HAKAX, CKOJIBKO Ha PYAOKOHTPOIHUPYIOMMX (haKTopax
C 1IEJIBIO BBIJICJICHUS TOTEHIIMAJIBHBIX 30JIOTOHOCHBIX CTPYK-
TYP ¥ BO3MOXKHBIX Y4aCTKOB JIOKaJIM3aIMU OPY/ACHEHHS B X
npezenax.

DTO JIOJDKHO YYHUTHIBATHCS M NIPU NPOSKTUPOBAHUH T€0-
JIOrOpa3BeJOYHbIX PaboT — Ha TaKUX TEPPUTOPHUSIX Ha Tep-
BOM cTajy paboT JOJDKHBI BBISBISITECS U M3y4aThCsl IMEH-
HO PYIOKOHTPOJHUPYIOIINE CTPYKTYpbl KOMIUIEKCOM METO-
JIOB, TTO3BOJISIOIINM BBISIBUTH TIOMCKOBBIE MIPU3HAKH JUIST MX
nokanmu3zaimu [1-3].

[Tpumeps! MOIOOHBIX CiTy4yaeB paHee NPHUBOAWINCH aB-
TOpaMH JaHHOU ctaTbu Uit Mapakanckoro, CBETIIOBCKOTO,
Apolickoro pyaHsIx monei, JoabIXxTHHCKO-VKHO3SIKCKOro
pyasoro y3na [1-3]. B mpeaenax 3Tux TeppuTOpuil Heoa-
HOKpPaTHO MPOBOAWIUCH MOUCKOBBIE paOOTHI C LIEJBIO BbI-
SIBJICHUS] UICTOYHHUKOB POCCHIITHBIX MECTOPOXKICHUH 30J10Ta.
OnHako Ha CKJIOHAX U BOJOPA3Zeax 30J0TOHOCHBIX JIOIMH
npemmectByonmu  ['PP monckoBele npH3HAKM KOpEH-
HOT'O OpYJICHEHHsI JIN00 He ObUIH BBISIBICHBI COBCEM, JINOO B
CHJIy CBOEH C1a00# KOHTPACTHOCTH U HEJIOKAJIM30BaHHOCTH
CBHJICTEIIHCTBOBAIM O HU3KOW HEPCHEKTHBHOCTH TEPPHUTO-
pun. JInis rnociie MpoBeAEHHUs POTHO3UPOBAHMS CKPBITHIX
U MEPEKPBITHIX KOPEHHBIX MECTOPOXK/ICHHUI C BBIJEICHHEM

BepxHui cnon

KpynHornsi6osoro
AenoBus

Cnon
AanbHeNnpUHOCHOIC
«CbINYHa»

Puc. 5. TUNUUHbI pa3pe3 KYPYMHUKOBbIX OTIOXEHUI (cm. puc. 4):

nog, BePXHUM CI0EM KPYMHOMbIG0OBOro AabHENPUHOCHOTO KyPYMHUKa 3an1€eraeT ewwé oguH C0M fanbHEeNPUHOCHOTO MeNKomMbi6o-
BOTO KYPYMHMKA («CbINyH» — OKaTaHHbIe NPU AeNt0BUATILHOM CHOCE 06/10MKM 6€3 MIMHAHOTO CBA3YIOLLErO)



Puc. 6. MepeKpbITe 3HaUUTENIbHOM YacTU NJIOLLAAM U, COOTBETCTBEHHO, PYAOHOCHBIX CTPYKTYP YEX/IOM 3HAUUTE/IbHON MOLLHOCTH
AaNnbHENPUHOCHBIX KYPYMHUKOBbIX OT/I0XeHMi1 (Apoiickoe pyaHoe none, BoctouHblii CasH):

A — npoxogKa 6ynbA03epHbIX KaHaB ANs BCKPbITUA AeNtoBUA BAMKHEro cHoca (BMAHbI KPyMHOMbIGoBbIE KYpyMOBble «pekn»); b —
BbIiBNEHWE PyAHbIX 06/I0MKOB (B pyKax reosioros) B Aet0BUU BAMMKHErO CHOCA MOC/e CHATUA BY/Ib403epOM BEPXHEro C/10s AajbHe-
NPUHOCHOrO AentoBus; B — nepekpbiTMe pyaHOro AentoBus (pbiXKuiA LBET) AabHENPUHOCHBIMU KYPYMHUKOBLIMW OT/IOMKEHUAMMU

(6ynbao3epoM CHAT BEPXHUIA CNOM KPYMHOMIbIGOBOro KypyMHMKa)

MOTEHIINATIBHO-PYAOHOCHBIX CTPYKTYp Ha OCHOBE aHAJIN3a
BCEro KOMITJIEKCA MaT€pUasioB ¢ y4ETOM pealbHbIX JIAH[I-
maTHBIX 00CTAHOBOK W TMPOBEJCHUSI MOMCKOBBIX PabOT
C HCIIOJNB30BAHUEM CIELHANbHO Pa3pabOTaHHON METOAUKH
TTOVCKOB YZIAJIOCh BBEISIBUTH 30JI0TOPYAHBIE 00BEKTHI [ 1-3, 8].

Takue nanmmadrsl, kpome Mpkyrckoit odnactu u Kpac-
HOSIPCKOTO Kpasi, XapaKTepHBI I OombInei yactu JlanbHe-
BocTouHOro (esiepanbuoro okpyra. Ha pucynkax 11-15
MIPUBEICHBI IPUMEPHI TIOMOOHBIX TUIOMIAICH 10 AMYPCKOH,
Marazanckoit oonactsm, Pecriyonuke Bypsitus, 3abaiikab-
ckoMy Kparo, Hykorckomy AO.

Omcymcmeue npamvix 2eohusuyueckux npusHaKog opy-
OCHEHUA ONA I0KAIU3AUUU OOILUIUHCIEA MECINOPOICOe-
Huil pyono2o 30n0ma. I'eopuznuecKre METobl HCCIIEI0Ba-
HUH UMEIOT OOJIbIIOe 3HAYEHHE TPH MIPOBEICHUH MOUCKO-
BEIX Pa0OT Ha pynHOE 30710T0. OHAKO, 32 PEIKAM HUCKITIOUe-
HHEM (U151 HEKOTOPBIX CKAPHOBBIX MECTOPOXKACHHUI ), OHH HE
SBJIAIOTCS NPAMBIMH METOJaMU NOUCKOB. [eodusnueckue
METO/Ibl B KaueCTBE COCTABJISIOMIMX OOILIEro KOMIUIeKca
METO/IOB MCCJIE0BAaHUN Hapsdy C IeOJOTMYECKHMH, Ieo-
XUMHYECKUMH, JMCTAaHIMOHHBIMH HCIIONB3YIOTCS JUISl pac-
m(POBKU 00TIEH TEONOTHIECKON CTPYKTYPHI, BBIICICHUS
PYAOKOHTPOIUPYIOIINX CTPYKTYp, 30H U obnacteil ruapo-
TepMaJIbHO-METaCOMaTHYEeCKON MepepaboTKu MOpOA U Ap.
VIMeHHO KOMIUICKCHBIN aHaIu3 Beeil HH(DOPMAIHY, BKITFOYAs
reo(u3NYECKUe JaHHBIC, TO3BOJISIET B TOM WIIM MHOM CTere-
HY JIOKJIM30BaTh NIEPCIIEKTUBHBIC YYACTKH ISl KOHIIEHTpa-
IIMX TIONCKOBBIX PAabOT B MX Tpeienax.

Cnabas ungpopmamugnocms OUCMAHYUOHHBIX MeEMO-
006. Marepuaibl IUCTaHIINOHHBIX METOJJOB UCCIIEI0BaHUS,
BKJIFOYAIOIINE, TPEXK/IE BCEr0, KOCMUUYECKHE CHUMKH (B TOM
YHCIIe CIIEKTPO30HAIBHBIE), a9POPOTOCHUMKH PA3THIHBIX
MacmTaboB, SBISIOTCS OUYCHb Ba)KHOM 4acThIO KOMILIEKCA
JTAHHBIX JISl COCTABJICHHSI TCOJIOTHUECKHX KapT, YTOUHE-
HUSI ¥ BBIJICJICHUS QJIEMEHTOB CTPYKTYPBI (CKIIaJIKH, Pa3io-
MBI, 30HBI CKJIaJ4aTo-pa3pbIBHBIX Ae(opManuii, yIacTKH
MIPOSIBIIEHUS KYTIOJBbHBIX JieopManuii 1 ap.), B TOM YHUCIIe
PYAOKOHTpOJIMpyYONHX. B ycioBusx xopomeld oOHaxEH-
HOCTH (OOBIYHO HA TEPPUTOPHSAX C PE3KO PACWICHEHHBIM
penbedoM) MOTYT BBIJACIATHCS 30HBI M OOJIACTH METaco-
MaTHUYECKOH MepepaboTKy MOPO KaK 110 IBETOBOH raMme,
TaK ¥ MyTéM 0OpadOTKH CHEKTPO30HAIBHBIX CHUMKOB 10
COOTBETCTBYIOIIUM KOMITBIOTEPHBIM IIPOrpaMMaM.

B MupoBoii npakTHKE BO3PACTaET POJIb AUCTAHIIMOHHOTO
THIIEPCIIEKTPAIBHOTO 30HIUPOBAHKS IO JIAHHBIM CITyTHH-
KOBBIX M a9POBO3/YIIHBIX MYJIBTHCIEKTPAIBHBIX JaTUYHKOB
(Landsat, ASTER, ALI, SPOT u ap.). C ucnonb3oBanueM
COOTBETCTBYIOIIUX IPOrPAMMHBIX TPOIYKTOB yCTaHABIIHU-
BAIOTCS TUIOMIAJM PA3BUTHS MHHEPAIBHBIX KOMIUICKCOB,
XapaKTepHBIX VISl ONPEAEIEHHBIX THIIOB ITOPOJ U METACO-
MaTHTOB.

K coxaneHnro, HCIOIB30BaHUE ITHX METONOB A deK-
THBHO TOJBKO B PafiOHAX C JOCTAaTOYHOH 0OHAKXEHHOCTHIO,
a B CJIOJKHBIX TOPHO-TAa&XHBIX JIaHAMA(TaX B yCIOBHAX 3a-
JIECEHHOCTH, 3aJICPHOBAHHOCTH, HOBBIIIEHHON MOIIHOCTH
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CeeTnoeckoe p.n.
PYAHas 30Ha CeBepHan

Puc. 8. KocMocHUMOK ceBepHOii yacTn CBETN0BCKOro pyaHoro nons (baiikano-Matomckas meTannoreHMYecKas NpoBUHLUSA):

3enéHble n KOpKU4YHEBbIE LBETAa — MOXOBO-FymyCoOBble MHOI'OJ'IeTHeMép3I1bIe CK/Z1IOHbI

g e o E MHoreneTHeMEpankii MOXOBO-TYMYCOELIA CITOA

Puc. 9. MoX0BO-ryMycoBble MHOroIeTHEMEpP3/ble CK/IOHbI Ha pyAHOI 30He CesepHas (cm. puc. 8):

OTTalKa AOeNntoBnAa nocse CHATUA 6ynbp,03ep0M MOXOBO-TyMmyCoBOro MHOI'OI'IeTHeMép3I'IOI'O cnoA
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Puc. 10. NepeKpbiTUe annioBUANbHbIX OTNO0XKEHUI 6MKHEro CHoca Aa/ibHENPUHOCHBIMM OTI0XKeHUAMM (BoaalibUHCKUIA pyAHbIiA

paiioH)

MEPEKPBIBAOIINAX PHIXJIBIX OTIOKEHHIA BO3MOXKHOCTU BCEX
JMCTAHIIMOHHBIX METOIOB OTPAHUYCHBIL.

TunuyHbIE PUCKH, KOTOPbIE MOTYT MPUBECTH K OT-
pUIATeJILHOMY pe3yJbTary. [Ipu mpoBeCHUU MOMCKO-
BBIX PabOT Ha y4acTKaX CO CJIOKHBIMU TOPHO-Ta&KHBIMHU
YCIIOBHSIMH, TJIE IPOTHO3HBIC PECYPCHI PYIHOTO 30J10Ta OT-
CYTCTBYIOT MJIM UMEIOTCS PECYPCHI TOJLKO Kareropuu P,
BO3HHUKACT HECKOJIBKO TPYIII PUCKOB, OCHOBHBIMHU M3 KOTO-
PBIX SIBIISTFOTCSI: OOBEKTHUBHBIC, METOAMYCCKHUE, (HUHAHCO-
BbIC U OpPTaHU3AIMOHHBIC.

OobvexmusgHole:

* HU3Kasl CTaTHCTHYECKAs BEPOSTHOCTH BBIBICHHS IPO-
MBIIIJICHHOTO 00BhEKTA HA YYAaCTKAX C TPOTHO3HBIMU PECyp-
camu kareropuu P, (nmm 6e3 pecypcos). Tak, 1o pesynsratam
CTaTUCTUYCCKOM 0OpabOTKH JaHHBIX MOUCKOBBIX paboOT 3a
cpezcTBa (enepansHoro Oromkera 3a nepuon 20022017 rr.,
nposenéunoi [IHUI'PU [5, 6], Tombko Ha 16% 00BEKTOB ¢
MPOTHO3HBIMU PECYPCaMH Kareropuu P, GbUIN BBISBICHBI
MMOTCHIIMAJIBHBIC MCCTOPOXKICHUS HAa HAYaJbHOW CTaauu
MTOUCKOBBIX paboOT mocie ux mnpoBencHus. [Ipuduém cremy-
€T UMETh BBUJIY, UTO TH PaOOTHI MPOBOAMIKUCH HA JIYUIITHX
ydacTKax, MOAroToBIeHHbIX A0 1992 1. B Mupe, kak u3Bect-
HO, TOIBKO 2—4% «3en€HBIX» y4acTKOB (aHAJIOTHYHO POC-
CHUHCKHUM y4acTKaM C IPOTHO3HBIMH PECypCaMH KaTeropuu
P,) B pesynbrare I'PP «mpeBpamarorcs» B MECTOPOKICHNS;

* B CBSI3H C TEM, YTO MHOT'HE TUIOIIAI! JJTs TUIICH3UPOBa-
HUSI TI0 «3asIBUTCIIEHOMY MPUHIIUITY» BBIICIISOTCS B Oacceii-

HaX BOJOTOKOB C POCCHIITHBIMH MECTOPOXKICHUAMHE 30J10Ta
0e3 MHBIX 3HAYUMbIX TOUCKOBBIX MPU3HAKOB, HEOOXOMMO
HUMETh BBH/LY, YTO HCTOYHHUKOM POCCHINEH 30JI0Ta 4acTo
SIBJISIFOTCSI YKUJIBHO-TIPOKUIIKOBBIC 30HBI, UJIbI I Tella
MHOM MOpP(}OJIOTHU C HU3KOW 30JIOTOHOCHOCTBIO, B CIIE/I-
CTBHE Y€r0 MPOMBIIUICHHbIC PYIHbIE MECTOPOKICHUS MO-
TYT OTCYTCTBOBATH (pHcC. 16).
Memoouueckue:

* IPUMEHEHHE B CIIOKHBIX JaHAMA(THBIX YCIOBUIX
«NPoOCMbIXY HedPPDEeKMusHbIX Memodo8 NOUCKO8 HE TIO-
3BOJISIET JIOKAJIM30BATh PYAOHOCHBIE CTPYKTYphI [1-3, 8];

* WCIIOJI30BaHUE HEIOCTAaTOYHO JOCTOBEPHOTO OIPO-
OOBaHUs MPU U3YUYCHUHU PYAHBIX 30H U T Ha 00BEKTaX
C KpPYIHBIM 30JO0TOM MOXKET IMPHUBECTH K HEIOOICHKE
MOTCHIINATa MECTOPOXKICHUS [2—4].

Dunancossle u OpaHU3AYUOHNbIE:

* HEMpPEPhIBHOE BO3PACTAHUE CTOMMOCTH TMOJTOTOBKU
MPOTHO3HBIX PECYPCOB BBICOKUX KATErOPHU U MPOMBIIII-
JICHHBIX 3amacoB [5-7];

* TEPEKPBITHE PYAOHOCHBIX CTPYKTYD PBIXJIBIMU OTIIO-
JKEHUSIMU 3HAYMTENILHON MOIIHOCTH TPeOyeT MPUMEHECHUS
3HAYUTENILHBIX O0BEMOB «TSHKENBIX» METO/IOB MOUCKOB
(cM. pucyHKH 3, 5, 6), UTO He moabKo npueooum K yoopo-
JACanUI0 pabom, HO U YOIUHEHUIO CPOKOB GbIAGLEHUs. IMUX
CMPYKMYpP U UX U3V4eHUs.

Pexomenaanum mo NpPOBEIEHHI0 Te0JIOrOpPa3Benod-
HBIX pPad0T HA HAYAJIBHBIX CTATUAX MOMCKOBBLIX PadoT.
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Puc. 11. TunoBble naHAWwadTHbIe YC/I0BUA 30/10TOPOCCHINHbIX Y3108 AMYPCKOM 061acTh (KOCMOCHUMOK) BUMAHbI OTpabaTbiBato-

wueca n passegaHHblie poccbinu 3010Ta:

3e/1€Hble U KOpU4YHeBbIe UBETa — 3a/1ecéHHble 1 MOXOBO-TYMYyCOBbl€ YH4aCTKU C pa3BUTUEM MHOroneTHel MepP3N0Tbl

Ha mo6om y4actke paboT, Tie He M3BECTHO TIOJIOKEHUE
PYIOHOCHBIX CTPYKTYP M PYAHBIX 30H H TEJ B HX MpEAeiax,
[JIABHOM 3a/1aucii Ha TICPBOM JTaIle SIBISICTCS WX JIOKaIH3a-
WS IS TATBHEHIIIETo IIaHOMEPHOTO m3ydeHus. [Tpruaém,
¥ 3TO OYCHB BAYKHO, JIOKAITH30BaTh PyIHBIC 00BEKTHI Kela-
TEJIHHO C MHHUMAIBFHBIMHU 3aTpaTaMd BPEMCHH, TaK Kak
CPOKH JCWCTBUS JIMICH3MA HA TEOJOTHYCCKOE H3YUCHHE
orpaHHYeHBl M cocTaBisAoT 5—7 ner. Kpome toro, HeoO-
XOIUMO MUHHMH3HPOBaTh W (PHHAHCOBBIC 3arparhl. Jlis
9TOTO PEKOMEH/yeTCsl 0co00€ BHHMAHHME YICIHUTH PSiLy
MOMEHTOB!

IIpoekmuposeanue. Ha ocHoBe aHanu3a BceX Ie€0JIOTU-
YECKUX, TCOXUMUICCKHX, TCOPU3NICCKUX U JUCTAHIIHOH-
HBIX MaTCPHAJIOB 110 YYacTKy paboT U CONMpeAeThHBIM Tep-
PHUTOPHSIM HEOOXOIMMO:

* OIPENeITHUTh BEPOSTHBIC TEOJOTO-IPOMBIIUICHHBIC H
(hopMalMOHHBIC THITHI OPYICHCHHUS C IENBI0 BBIOOpa 00b-
€KTa-aHaJIora, COCTABJICHHS MTPOTHO3HO-TTOMCKOBON MOJICITH
BEPOSTHOTO MECTOPOXK/ICHUS M ONPEJICNICHNs] MPOTHO3HO-
TTOMCKOBOTO KOMIJIEKCa,;

* TMPOBEICHUC MPOTHO3HBIX MMOCTPOCHHUU JUTS BBIICIIC-
HUS PYIOHOCHBIX CTPYKTYp U 0OJiee JTOKaJbHBIX YYaCTKOB
WX TIpeenax s KoHIeHTpauu pador [1-3, 7];

* COCTaBJICHHE KapT yCIIOBHU BEICHUS MOUCKOB C MPE/I-
BapHUTEIBbHON MU depeHIANeH TePPUTOPHH IO 0COOCH-

HOCTSIM TIPUMEHEHHUSI TeX KOHKPETHBIX TI'COJIOTHYECKHX,
TEOXMMHUYECKUX M Te0(PU3NIECKUX METO/IOB.

Ilonesvie padomol nepozo s3mana. B riporecce BHIITON-
HEHHUS TOJIEBBIX padOT JOIDKHBI MPOBOJUTHCS B OMpeEsie-
NEHHOH MOCIIeIOBATEIILHOCTH:

* TIPOBE/ICHHE ONBITHO-METOANYECKUX PabOT 1Mo ajar-
TalM MPOTHO3HO-TIOMCKOBOTO KOMILIEKCA K KOHKpPET-
HBIM JIaHTMA(THBIM YCIOBHSAM — IPOXOJKa CIICIHAIb-
HBIX TOPHBIX BBIPAOOTOK (UIyp(OB, KaHAB) MM CKBKUH
JUISL ONpe/IeTIeHHs] MOIIHOCTH M COCTaBa MEepPEKPHIBAIOIINX
OTIIOXKEHUH, TosIoXKeHus1 nHpopMaTuBHOTO ciost [1-3] B
JICTTFOBUAITLHO-3TIOBUATIBHBIX W JICTIFOBHAIIBHO-COH(ITIOK-
IIMOHHBIX OTIIOKEHUSX; OIPE/ICIICHHE JTOCTOBEPHBIX C TOU-
KM 3pEHUS] HaJEKHOCTH BBISBICHUS aHOMAJIMH cI1oco0oB
U TTyOWHBI TEOXMMUYECKOTO M IITMXOBOTO ONMPOOOBAHMS;
orpezieieHre BO3MOXXHOW HH()OPMATHBHOCTH T'€0JI0THYIEC-
KHX MapuIpyToB B T€X WJIHM WHBIX JAHIMA(PTHBIX YCIOBHAX
C IETIBI0 UX JIOKAIM3AIMU B OJIAroNpHsATHBIX C 3TOH TOUYKH
3pPEHUS YacTsIX Y9acTKOB padoT;

* KOHIEHTPHPOBAHME BCEX BHJIOB MCCIICIOBAHMH C Iie-
JIBIO JIOKAJIM3ALNK 30JI0TOHOCHBIX CTPYKTYD, UX JAJbHEH-
11ee U3y4eHne ropHo-0ypoBBIMH paboTamu;

e MOHHUTOpPHUHI BbInonHsemelx ['PP, cBoeBpemeHnHOE
orpeziereHne HeoOX0IMMOCTH KOPPEKTHPOBKH UX METO/IU-
K{ 1 HaIlpaBJICHHUS.



- Poccheinu 3onota

Puc. 12. Tunosble naHAwadTHbIE YCI0BUA 3010TOPOCCHINHBIX Y3108 MaraaaHcKoit 061actv (KOCMOCHUMOK):

BMAHbI OTpabaTbiBatoLLMECs U pa3BeAaHHble POCCbINK 30/10Ta; 3e/1EéHble U KOPUYHEBbIE LBETa — 3a/1eCEHHbIE U MOXOBO-TYMyCOBbIe
YYaCTKM C Pa3BUTUEM MHOTOJIETHEW MepP3/10Tbl, CBET/bIN GOTOTOH — KYPYMHUKOBbIE CKNOHbI M BOAOPa3aensl

-

Puc. 13. TunoBble naHAawadTHbIE YCI0BUA 30/10TOPOCCHINHBIX Y3/10B pecny6auku Bypatua (KOCMOCHUMMOK):

BMAHbI OTPabaTbiBalOLLMeECA POCChINU 30/10Ta; 3eN1EHble LiBETa — 3a/1eCEHHbIE U 3a4ePHOBAHHbIE YYaCTKM, CBET/IbIA GOTOTOH — KypyM-
HWMKOBbIE CK/NOHbI U BOZOPa3aebl



Puc. 14. Tunosble naHawadTHbIE YCA0BUA 30/10TOPOCCHINHbIX Y3108 3a6aiiKanbCKOro Kpaa (KOCMOCHUMOK):

BUAHbI 0Tpa6aTbIBaIOLLI,MECFI POCCbINK 30010Ta; 3e1éHble 1 KOpU4yHeBble LUBEeTa — 3a71eCcéHHble U MOXOBO-TymycoBble y4aCTKM C pa3Bu-
TUEM MHOroNeTHel Mep310Thbl, CBET/bIN d)OTOTOH — KYPYMHUKOBbIE CKNOHbI 1 BOAOPa3genbl

Puc. 15. TunoBsble naHAWwadpTHbIE YCA0BUA 30/10TOPOCCHINHBIX Y3108 YyKoTcKoro AO (KOCMOCHUMOK):

BUAHbI OTpabaTbiBatoLmMecs 1 oTpaboTaHHbIE POCCINM 30/10Ta; 3e/1éHble U benecble LBeTa — MOXOBO-TYMYCOBbIE YHaCTKM C pa3su-
TUEM MHOTONIeTHel Mep3/10Tbl, CBET/IbIN POTOTOH — KyPYMHUKOBbIE CKNOHbI U BOAOPa3AeNbl



Puc. 16. Mpumepb! poccbineobpasyowmx cnabo3010TOHOCHbIX KBapLEeBO-KUNbHbIX 30H B Aentosuu (A) U KOPEHHOM 3aneraHuu
(B), Baitkano-MaTtomckaa meTannoreHMYecKas NPOBUHLMA

B 3akioueHue CleayeT OTMETHTh, YTO TPH MJIaHUPO-
BaHUM T€0JIOrOPa3BEeOYHBIX PAabOT HA y4acTKax, MOiy-
YEHHBIX 10 3asSBUTEILHOMY MPHUHIHUIY, HA TEPPUTOPUIX
¢ mpeobagaHueM ropHO-Ta&XKHbBIX JTaHAmAa()TOB HE00X0-
JIMMO YYHTBIBATh CIIOKHOCTH MX IPOBEIACHUS JIUISI CHUKE-
HUSI BEPOSTHOCTH MOJYYSHHUS] OTPUIIATETIBHOTO PE3yJIbTaTa
U MUHHMHU3AUH (GUHAHCOBBIX 3aTpaT. COOTBETCTBEHHO,
YYUTBIBATH CYIIECTBYIONINE PUCKH KaK OOBEKTHBHBIC T€0-
JIOTHYECKOTO TulaHa (OTCYTCTBHE Ha IUIOMIAAN YYaCTKOB
MIPOMBIIIICHHBIX 00BEKTOB), TaK U (prHAHCOBBIE, U OPTaHU-
3aI[HOHHBIC.

Jlyist yMEHbBIIEHNST METOJUYECKUX PUCKOB IPU MPOU3-
BOJICTBE I'€0JIOTOPa3BEI0YHBIX PA0OT HA yUacTKax ¢ nMpeoo-
JIAJIAHUEM CJIOKHBIX TOPHO-Ta&XHBIX JaHAMA(TOB OYeHBb
BOKHO Ha CTaJMU TMPOSKTUPOBAHUS BBINOJHUTH aHAJIM3
WHPOPMATHBHOCTH paHee MPOBEIEHHBIX TeONIOIHYECKUX
MapIIpyTOB, FTEOXMMUYECKUX U HIJIMXOBBIX TOUCKOB C BBI-
JIeJICHUEM YacTell TIOMCKOBBIX YYaCTKOB, TIIE€ ATUMH METO-
JIAMU MOJY4UTh JOCTOBEPHBIC JIAHHBIE HE TPEICTABISIOCH
BO3MOXHBIM. W 3TO HEOOXOIMMO YyUYHUTBIBATh IIPU [IPOTHO-
3MPOBAHUH PYIIOHOCHBIX CTPYKTYP C IEJIbI0 KOHIIEHTPAIIUH
paboT B UX mpeenax.
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