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MeToa AMCTAHIIMOHHOTO 30HIUPOBAHUS 3eMJIM B COCTaBe padoT

00CTAaHOBKH NPH IKCILIYyaTAIUU POCCHINEH

B.C. Jlumsunyes|, B.U. Ycuxos, IO.A. Osapsn, B.C. Anexceeg”
Hucmumym eoproco dena XOUL] /IBO PAH, Xabaposck, Poccus

VI3BECTHO, 4TO O/IHOH M3 OCHOBHBIX IIPOOJIEM HEAPOTOIB30BAHMS Ha CErOHSIIHMIT ICHB SBIISIETCS CTOIICHHE 3a-
nacoB. B kayecTBe HCTOYHMKA BOCIIOHEHHUS PECYPCHO# 0a3bl HCCIIEI0BATENM PACCMATPHBAIOT TOPHOIIPOMBIIIUICHHBIC
orxozbl. CIopsl Ha TEMY MEPCIEKTUBHOCTH MEpepabOTKH TEXHOTCHHOTO CHIPBS IPHOOPETAIOT 0COOYI0 aKTyalbHOCTD.
OOBEKTOM HCCIIeJOBAH s aBTOPBI CTaThH BHIOPAIIN TEXHOTCHHBIC HOBOOOPA30BaHN S, IBUBIIHECS TOCIICACTBHEM PayKHOH
1 THIPABIHYECKOH IepepaboTKH POCCHIITHOTO 30510Ta. B paboTe nprBeeHbI pe3yibTaThl OLICHKH MEPCIIEKTUBbI X MECTa
MPUMEHEHHS HHPOPMAIMOHHBIX TEXHOJIOTHH, B YaCTHOCTH, aHAJIM3a JAaHHBIX AMCTAHIIMOHHOTO 30HIMPOBAHHUS 3eMIIn
TIPY IPOSKTHPOBAHUH U OPTaHU3aLMK PabOT MO BOBJICUECHHIO B OKCILTYaTaIlHIO TEXHOTEHHBIX pocchinei. [TokasaHo, 4To
9TH TEXHOJIOTUH CIIOCOOHBI TIOBBICHTH 3()GEKTUBHOCTD pabOT M CHU3UTH TPYI03aTpPaThl HA CTaJMU MPEABAPHTEILHOTO
W3yUYCHHUS TIOTEHIHATBHBIX 00BEKTOB Pa3padOTKH.

PaccMOTpEeHBI BOSMOYKHOCTH JIETAM3ANHA 00BEKTOB HH(PACTPYKTYPBI TOPHO-TIEpepadaThIBAIOIIETO KOMILICKCA.
TTpesIoykeHo UCTIONIB30BaHNE BETeTAlIOHHOTO HHIIEKCA PACTUTEIBHOCTH B HETPAIUIIMOHHOE I MCCICI0BaHHUs pac-
THTEJIBHOCTH BPEMs BEreTallHOHHOTO CE30HA C IICJIbIO BBIIEICHNS XBOWHBIX MOPOJ] JIEPEBbEB Ha CHOPMHPOBAHHBIX
BTOpUYHBIX (uToreHo3ax. [IpoBe/ieHa IomaHas OlleHKa TEXHOTEHHOTO ChIPbsi KepOHHCKOT0 30J10TO-POCCHITHOTO Y3I1a.
BBINOJIHEH aHAIN3 METOJMYECKOTO MO/IX0/1d, OCHOBAHHOTO Ha JIAHHBIX JHUCTAHIMOHHOTO 30HIMPOBAHMUS. 3aTPOHYTHI
ACIEKTHI €CTECTBEHHOTO BOCCTAHOBIICHHS PACTHTEIBHOCTH B IOCTAKCILTYaTallMOHHBIN neprot. [TpeiokeHbl ONTHMAIb-
HbIE COYCTAHNSI KOMOMHAINI KaHAJIOB PACTPOBBIX JAHHBIX ISl HCCIICI0BAHHUS TEPPUTOPHH B TPAHULIAX UCCIIEYEMOTO
o0BeKTa.

Kuio4yeBble €J10Ba: TEXHOICHHOE ChIPhE, OL[CHKA 3aMacoB, TEXHOTCHHBIE HOBOOOPA30BaHMS, AUCTAHIIMOHHOE 30H-
JIMPOBaHKE, €CTECTBEHHOE BOCCTAHOBIICHHUE

Jas uutupoanus: Jluteunues B.C., Yeuxos B.U., O3apsu 10.A., Anekcees B.C. (2021). MeTox AHCTaHIIHOHHOTO
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TopHOIOOBIBaIOIIAsI TPOMBIIUIEHHOCTh BHOCHT 3HAuu-
TeJIbHBIH BKJIaJ] B MUPOBYIO SKOHOMHUKY H ITPU 3TOM OKa3bIBAET
HeraTMBHOE BO3/ICHCTBIE Ha OKpY XKaloLLyto cpely. B Hacros-
11ee BpeMsi J100bI4a MOJIE3HBIX UCKOIIAEMBbIX IPUBOJUT K CHJIIb-
HBIM THIPOOHOTCOXUMHYECKHM M3MEHEHHSIM B DKOCHCTEME
(Evans et al., 2015; Feng et al., 2019) u cuuraercst oqHUM U3
HaunOoJiee pa3pyIUTEIbHBIX BUIOB SKOHOMHYECKOH JICSTEIb-
HOCTH, BBI3BIBAIOLINX YXY/ILIEHNE ()yHKIIMOHUPOBAHHUS €CTe-
CTBEHHOI 9KOCHUCTEMBI. YBEJIN4YEHNE 00beMa IIOBEPXHOCTHOTO
CTOKa CII0COOCTBYET BO3HUKHOBEHHIO 30H 3aToruienust (Singh
et al., 2013, 2015; Nem¢i¢-Jurec et al., 2017; Kumar et al.,
2017, 2018), u3MEeHEeHUIO KJIMMara, HOTepe Cpe/ibl OONTaHus
(Singh et al., 2017) u n3amenenuto nemorpaduu anamadra
(Skole et al., 1994; Johnson et al., 1997; Pandey et al., 2012).

OsHMM M3 OCHOBHBIX HAIIPaBJICHHUH HEIPOIOJIb30Ba-
Hus B JlaneHeBocTouHoM DenepanpHoM okpyre (JIBDO)
SIBIISIETCS. OCBOGHHE MECTOPOXK/ICHHH POCCHITHOIO 30JI0Ta.
B Xabaposckom kpae B nponuiom Beke 90 % 3050Ta U Best
IaaTHHa J0OBIBAIUCH M3 POCCHITHBIX MECTOPOXKICHHH.
Ceituac 9Ta 10151 3HAYUTEIBHO COKpATUIIach, TEM HE MEHeEe,
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POCCHIITHOI METaJIJI BHOCUT CYIIICCTBEHHBIN BKJIA]] B OOIIHIA
00beM 100krun. [Ipomeicen 3050Ta B XabapoBCKOM Kpae
Beziercst 6onee 130 net, 31ech pacronoKeHbl KpyITHeWme
MECTOPOXKJICHHSI POCCBHIITHOTO 30Ji0Ta. BenencTBue Takoi
WHTEHCHBHOCTH pa3pabOTKH 3arachl MeTajlla CyIlleCTBEHHO
COKPATHJIMCh, M 3HAYUTEIBLHOTO UX IIPUPOCTA HE OXKHIAETCSL.
Jlis yBenmuueHUsl ChIpheBOW 0a3bl U JIOOBIUU JPAroleHHBIX
METAJIJIOB CJICAYET BOBJIICYb B DKCIUTyaTAIIMIO TEXHOTCHHBIC
o0pasoBanusi (rayie-3(elbHbIC OTBAJIBI 30JI0TO00BIYH) C BHE-
JPEHUEM HOBBIX TEXHOJIOTUH 1 00opymoBanus. [1o sxcept-
HBIM OLICHKaM CIICIUAITICTOB, B TEXHOTCHHBIX POCCHITISIX Kpast
HaXOMSTCS 3alachl MEJIKOTO ¥ TOHKOTO 30J10Ta, CIIOCOOHBIE
MPOJTUT JAEATEIBHOCTH MpeAnpusTrii 6osee uem Ha 10 net!.
[lepcrneKTUBBI TEXHOTCHHBIX POCCHIITHBIX MECTOPOXKICHUN
30J10Ta TOJIbKO fora JlansHero Boctoka Poccuu MoxkHO otie-
HUBATh B 00bEME, COITOCTABUMOM C yIKE H3bATHIMU 3aIlacaMu
(Kysnemona u ap., 2019).

OOmmeit xapakTepHOW 0COOCHHOCTBIO TEXHOTEHHBIX 00-
PpazoBaHuii 3010TOCOAEPKAIIUX pocchineit Jansuero Boctoka
SIBIISICTCSI HAKOTUICHUE B HUX JIPATOIICHHOTO METaslla TaKuX
KJIACCOB KPYITHOCTH U MOP(OJIOTHIecKuX (GopM, KOTOphIe

' [locTaHoBieHHE aAMUHHCTpaHH XabapoBckoro kpas ot 30 mas
2000 . Ne 180: O6 OCHOBHBIX HANPABICHUSIX BOBICUCHHS B IKCILTyaTaIIUIO
TEXHOTCHHBIX 00pPa30BaHMI POCCHIITHOTO 30J10Ta.



MeToz IMCTAaHIMOHHOTO 30HIUPOBAHUS 3EMIIH. ..

HE YUYUTBIBAIOTCS HEAPOIOJIB30BATENsIMU MIPU Ie0JI0ropas-
Bezike (AunekceeB u np., 2018; JlutBunues u ap., 2005). B
JlainbHEeBOCTOYHOM pErHOHE OOTaThble FeOreHHBIC U TOCTYITHBIC
pOCCHINM YK€ OTpaboTaHbl, U B HACTOSAIIEE BPEMsI 3arachl
POCCBIITHOTO 30J10Ta COCPEIOTOUCHBI B INTyOOKO3JIETAIOIINX U
TEXHOTCHHBIX MECTOPOXKAeHUAX. [IepBble 13 HUX XapaKTepu-
3yIOTCSI CIIO’KHBIM CTPOECHUEM, MOBBIIIEHHBIM COJIEPKaHHEM
[JIMHBI B IJ1aCTaX U B OTBAJIbHBIX KOMIUIEKCAX, BBICOKUM KO-
s¢duirenToM BCKphIy. Bropbie — npeobnaganiueM TOHKHX
1 MEJIKHUX (ppaKiuii oIe3HOro KOMHOHEHTA U 3HAYNTEIbHBIM
YCpEIHEHHEM COJepXKaHHUs MeTajula 1o o0beMy OTBaja.
[TosTOoMy HEOOXO1MM HAay4HBIH MOWCK B CO31aHUM HOBBIX,
MIEePCIIEKTUBHBIX TEXHOJIOTUH pa3paboTKN MECTOPOXKACHUN 1
o0opynoBaHus JyIst 000TaIleHHs IOJIE3HOTO HCKOITaeMOro, a
TaK)Ke BBISIBIICHHE [IEPBOOYEPEIHBIX TEXHOTCHHBIX 00BEKTOB
POCCHIITHO 30JI0TOOOBIYH.

Xots HanboJiblllee OTPHUIATEIBHOE BO3JEHCTBHE Ha
9KOCHCTEMBI SKOHOMUYECKHU MaJI0 OCBOEHHBIX TEPPUTOPUIL
OKa3bIBAIOT JIECO3arOTOBKH, BIUSHUE POCCHITHON J00BIYN
cymecTBeHHO. [Ipr 0cBOEHUN MECTOPOXKIEHUIN POCCHITHOTO
30JI0Ta B LEJIOM TI0 30JI0TOZOOBIBAIOIINUM MPEIIPUSTHIM
JlaIbHEBOCTOUHOTO pEruoHa COXpaHseTCs TEHCHIIUS HaKO-
TUIEHUS 3eMeJIb, HapyIIEHHBIX TOPHBIMHU Pa00TaMHM, HO TEM-
bl pekynpruBanuu Huskue (0,01 %), 1 B mociie e ToIsl
OHa NMPaKTHUYECKH He MPoBoAUTCs. [Iponcxoaut nocTosiHHOE
HaKOIJICHUE 3eMellb Ha OajaHce TOPHOTO IMpEeANpHUSTHS.
Takum oOpa3oM, O4YeBHIHA aKTyalbHOCTh MCCIICIOBaHUH,
HaIpaBJICHHBIX HA OIICHKY 00bEMOB TEXHOT€HHOTO CHIPbS U
MEPCIEKTUBBI UX OCBOEHUS, & TAKIKE ONPEAEICHHS BO3MOXK-
HOCTHU €CTECTBEHHOTI'0 BOCCTAHOBJIEHUS PACTUTENBHOCTH ISt
CHIDKEHHMS TUTOIIA/IM 3eMeJlb, BOBJICKAEMBIX B IIEpepaboTKYy.

MarepuaJibl 1 METOAbI

Kommuieke paboT aJisi MOATOTOBKU M BOBJICYCHHS B
pa3paboTKy TEXHOTEHHBIX POCCHINEH BKIOYAET B ceOs
reoJOTH4YeCKre, TOPHOI00BIBAIONINE, TEXHOJIOTHUECKHE,
reorpaguuecKme, IKOJIOTHIECKUE, SIKOHOMUIECKUE BUIBI HC-
cietoBannii. bes ydera ropuandeckoi CTOpoHbI BOIPOCa, s
OpraHu3aIy IPOU3BOICTBA TPEOyeTCst BBIOOP 30JI0TOHOCHOTO
paiioHa, BEISIBIIEHHE COOCTBEHHO TEXHOTEHHBIX 00BEKTOB, pa3-
paboTKa U BHEIPEHHE TEXHOJIOTHH, TPEABAPUTEIIbHAS OLICHKA
PECypCcoOB M OIEHKA SKOHOMUYECKOH 1eIeCO00pa3HOCTH HX
OCBOCHHS M SKOJIOTHUECKUX PHCKOB, & TAKXKE IMPOTHO3 pa3-
BUTHS cuTyalnu. st KpymHOOOBEMHBIX POCCHINICH MOXET
MOTPeOOBAThCS YUECTh HAINYNE OTEHIIMAIbHON LIEHHOCTH
COIYTCTBYIOIIEH MUHEPAIM3ALMN: MHOTHE POCCBHIIA PErHoHa
coziepKaT MHUHEpAJbl 0JI0BA, BOJIb(pama, THUTaHa, KOTOPHIE
KOHIICHTPUPYIOTCS B UepHOM Hunxe. B Kepounckom paiione
OHHU MOTYT COJIEp)KaTh KOPYH/I, OEpHILI, aMETHUCT.

Ha cragun oaroToBKy B 3TOT PsiJT JIOTHYHO BIMCHIBAIOTCS
nHdopmanmonnsie TexHosnoruu (IT) B Bapuanre reonndop-
MmanmonHbIX cucreM (I'MIC). B nepByro ouepens 310 Kacaercst
WCIOJIb30BAaHUS JaHHBIX JHCTAaHIIMOHHOTO 30HAMPOBAHUS
semutn (JI33). B naHHOM citydae 3TO KOCMHYSCKUE CHUMKH U
Marpuisl BeicoT penbeda SRTM (Shuttle radar topographic
mission) (http://srtm.csi.cgiar.org). VX cuiabHBIMH CTOPOHAMHU
SIBJISIFOTCS IMPOKasi 0030pHOCTH, BBHICOKAS! HAIVISITHOCTH U
OTIEpaTHBHOCTD MOJyYEHHs JaHHBIX. Kpome 3rtoro, Gmaro-
Jlapsi OOLIMPHOMY apXHUBY CTAHOBHTCS BO3MOXKHOM OIIEHKa
XPOHOJIOTHH MPOIIECCa OCBOCHUSI MECTOPOXK/ICHNUS U ITOCTIK-
CIUTYyaTal[IOHHOTO BOCCTAHOBJICHHSI.
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[Tpu oleHKe COCTOSIHUSI TPUPOIHOM CPEbl HCIOJIB30Ba-
JICh Pa3HOBPEMEHHBIE MHOTO30HAJIbHBIE CITy THUKOBBIC CHUM-
ku cepun Landsat (https://earthexplorer.usgs.gov). 13 uHux
W3BJICKAJIMCH OTHOKAHAJILHBIC 1 MHOTOKaHAJIbHBIE PACTPOBBIC
CJION, HA OCHOBE KOTOPBIX CTPOWIINCH BUPTYaJIbHBIE PaCTpBI.
s BersiBneHust 3h(eKTUBHOTO U HAJIEKHOTO METOAa O0Ha-
PY’KeHUsI HapyILICHHBIX TOPHBIMH Pad0TaMH 3eMeJIb M pacyera
UX IUIONIAJICH, B MEPBYIO O4epeab MoadHpaiiuch Hanboee
MH(POPMATUBHBIC COYETAHUS CHEKTPAIBHBIX KaHAJIOB JUIS
CHHTE3a KBa3HIBETHBIX H300paKeHNH, MO3BOJIAIOIINE MaKCH-
MaJIbHO TOYHO BBIICIUTH TEXHOTCHHBIC YYACTKH, OLICHUTH HX
CTPOGHHE M XapaKTepHbIE 0COOCHHOCTH UX PACTIONOKEHHSI.

Huist peamuzaru [ IC-TexHOMOTHN 00paOOTKY TaHHBIX B
TIPE/ABIIYIINE TO/BI C LEIbI0 U3yYSHUS TNHAMUKY Pa3BUTHUS
9KOJIOTHYECKON CHTyallld CIIPOCKTUPOBAHA M CO3JlaHa Ieo-
rpaduueckas 6a3a nanubix «Kaprorpagduueckas 6a3a qaHHBIX
FE-MI GIS» (VcukoB u np., 2019).

B pamkax uccienoBanus meronoM [133 ocyuiecTBiaeH
MIPOTHO3 €CTECTBEHHOTO BOCCTAHOBIICHHS PACTHUTEILHOCTH
Ha TEPPUTOPHUH TOCIIE IPEKPAIICHHS TEXHOTEHHOTO BO3/IeH-
cTBUs1. PaboTa BEINOIHEHA C UCTIOIb30BAaHUEM CEPBUCA CITYT-
HukoBoro Mountopunra « BEI'A-Science» (JIyrsia u np., 2011)
JUIsE 000CHOBaHMS MOJIENICH JTaHAMA)THO-TEOXUMHUECKON
YCTOIHYMBOCTH M SKOJIOTMYECKOH EMKOCTH ITPUPOIHON CPEIbI.

Onucanme 00LeKTAa HCCJIeJ0BAaHUA

OObekT uccnenoBanusi — KepOMHCKHIA 30J10TO-pOCCHITI-
HOH y3ell. Y3el XapaKTepHu3yeTcsl BHICOKOH MIOTHOCTBIO
POCCBHIITHON 30JI0TOHOCHOCTH; IUIOINAJHAs cOCTaBiser 5,1
KI/KM?, TUHEHHAs 10 3armacam — 95 KI/Ior. KM, Mo MpOrHO3-
HBIM pecypcam — 186 kr/mor. kM. [Inomaas paiiona 6075 km?.
Haunbonee npogyKTHBHBIMHU SIBISIFOTCS pocchinu p. Cemu,
p. T'ourpena, p. Kepou u np. B nenrpanbHoii yactu paiiona
POCCHINY MPAKTUYECKU OTPAOOTAHBI, @ YaCTh MX MEpEBEICHA
B KaTErOPHUIO TEXHOT€HHBIX. OCTaNINCh B OCHOBHOM POCCHINU
C HU3KHMHU COZICPXKaHUSIMHU 30J10Ta HIIH TorpebeHHsle. Beero
B KepOuHckoM paitoHe mo0biTo 52252 Kr 30110Ta, pa3BenaH-
HBIX 3amacoB uucautces 2591 kr, a nporHo3Heix — 35,1 .
ConeprxaHue 30JI0Ta B POCCHIAX Koyedneres ot 86 mo 962
Mmr/m®. PaitoH XxapakTepu3yeTcsi HCKIIOUUTENbHOMN MIOTHO-
CTBIO POCCHIITHOM 30JI0TOHOCHOCTH: TIIOMIAHAs — 5,8 KI/KM?,
JMUHEHHAs 1o 3amacaM — 65,7 KI/IOT. KM, MO MPOTHO3HBIM
pecypcam — 455,3 kr/mor. kM (CopokuH u 1p., 2000).

OOmmas mwomaab 0TpadOTaHHBIX TEPPUTOPUH COCTABIIS-
et He MeHee 3600 ra. I[To umeromuMcs TaHHBIM, BO3MOXKHO
oOHapy>KeHNE TITyOOKO3aJICTaI0IINX POCCHINEH MO MPUTOKaM
p. Cemu, olHAaKO OHM XapaKTEPHU3YIOTCSI BBICOKOH 00BOJI-
HEHHOCTBIO, HU3KUM THIICOMETPUUYECKUM MOJIOKEHUEM U
3HAUUTENBEHON TTyOMHOH (70 30 M), 4TO 3aTpyAHSIET OTpa-
60tky. [IpakTHyeckuii HHTEpEC NPEICTABISIOT TEXHOTCHHBIC
poccebinu 1o p. Cemuy, p. CynakuTkas, p. BoOTooH, U3 KOTOPBIX
B cymme 00bITo okoito 30 T 30mmota. [Iporuosusie pecypcbl
110 5TUM TEXHOTEHHBIM POCCHIISIM (C Y4E€TOM TEXHOJIOTH-
YeckHuxX noTepb B 15 % mpu pa3paboTke COOTBETCTBYIOLIMX
TIPUPOJIHBIX POCCHITIEH) COCTABIISIIOT OoJiee 5 T, HO BEpOSITHOE
cozeprkanue Hu3Koe (Ha ypoHe 80 mr/m?). MHOTHE TeoreH-
HBIE POCCBHIIH y3J1a XapAKTEPU3YHOTCS BBICOKOM INUHUCTOCTBIO
1 MEJIKUM 30J10TOM. B mporecce nx nepBUYHON 0TpabOTKH
3HAUUTENIbHAs YaCTh INIMHBI BEIMBIBAETCS U CKIAJUPYETCs B
WIOOTCTOWHUKAX. DTO 00Jerdaer rpaBUTallMOHHOE o0ora-
ILIIEHHE MaTepraa TEeXHOTeHHBIX 00bEKTOB, 00Pa30BaBIINXCS
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Ha MeCTe JaHHBIX I€OTeHHBIX MEeCTOpOXaAeHuU. [lomnHa
p- KepOwu, Ha yuactke ot p. Kyts 10 p. Makian, xapakrepu-
3yeTCsl MMPOMBIIITICHHON 30JI0TOHOCHOCTBIO, OJTHAKO 30JI0TO
pacripezienieHo KpaifHe HepaBHOMEPHO: OTMEYAIOTCsl THE3/1a C
OYEHb BBICOKHM COZIEpPYKaHUEM H ¢ BecbMa HU3KUM. CpenHee
cojiepKaHue 3070Ta Ha Maccy — okosio 50 mr/m?. JIpakHast
orpaboTka maet ko3ddunuent HambiBa 0,43. TeppacoBsie
poccsini 110 p. KepOu Taxoke XapakTepu3yroTcsi O4€Hb CIIOXK-
HBIMU YCIIOBHSIMH OTPAOOTKH ¥ HE3HAYUTEIBHBIMH pecypca-
Mu. HecoBepIeHCTBO TEXHOJIIOTHH JI0OBIYH 30J10Ta B HaYale
XX Beka u, Kak CJeJICTBUE, BICOKOE COJIep)KaHHEe MeTallja B
OTXO0/IaX TOPHOTO TPOU3BOACTBA 00YCIOBHIIO BOZMOXXHOCTh
BOBJICUCHUS B ITepepabOTKy TEXHOT€HHOTO MaTeprasa u3 oT-
BAJIOB, PACIIOJIOKEHHBIX B JIOJIMHAX PEK, B TOM yncie p. Kepow.
Eme B Hauane 2000-x rooB uccienoBaTeay yTBEPKAAIH, UTO
10 MEpe COBEPIICHCTBOBAHMS TEXHHUKH, TEXHOJIOTHH pa3pa-
0OTKM M 00OTAICHUS TIECKOB POJIb TEXHOTCHHBIX OOBEKTOB
OyneT Bo3pacrars.

[ToBropHast nepepaboTka rane-3(esbHBIX OTBAJIOB CIO-
co0CTBYeT 3HAYNUTEIBHOH TpaHchopManuy chOPMUPOBAHHBIX
B Ipoliecce MEePBUYHOI IepepadoTKH TaH[ad THO-reOXUMH-
YECKHUX YCJIOBHUH, 00yCIOBICHHOW MU3BATHEM M MOBTOPHBIM
TepeMeIIeHueM OOBINX MACC TOPHBIX MTOPOJI M IPHPOIHBIX
BO/I B TIpe/iesiaX TOPHOTO 0TBOAA. TeXHOTEHHOE 3arps3HeHNE
TEpPUTOPUH TOPHO-TTPOMBIIIUICHHOTO OCBOCHHS ONPE/IEIISCTCS
COCTaBOM TOPHBIX TOPOJ] M TEXHOJOTHEH NOOBIUM U Iepe-
paboTku nose3HbIX nckonaembix. Pexu Cemu, CynakTukas,
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Kep6u, Hmran (KepOuHCKOTO PYTHO-POCCHIITHOTO Y3JIa)
PACIIOJIOKCHBI B aHTPOIIOTCHHO CO3JAHHBIX OJIHHAX, MIPE/I-
CTaBJICHHBIX CJIO)KHBIM KOMILICKCOM OTKPBITHIX U MOKPBITHIX
PaCTUTEITFHOCTHEO OTBAJIOB, BBICOTOM JIO 5 M, HCKYCCTBCHHBIX
BOIIOEMOB, MPOTOK. DopMa U MPOTSHKEHHOCTh TEXHOTCHHBIX
POCCHINEH 3aBHCUT OT MOITHOCTH MCTOYHHKA — TCOTCHHOM
pocceinmu. Ha cHEMKaX BBICOKOTO pa3pelICHHS YETKO Je-
M PUPYIOTCS OCHOBHBIC 00BEKTHI IPOMBIIILICHHOM HH(Dpa-
CTPYKTYphI npeanpustus. OcoOblii HHTEPEC MPEACTABIISIOT
oTpabOTaHHbIE M HAXOAAIINECS B pa3pad0TKE MECTOPOXKICHUS
POCCHIITHOTO 30JI0Ta, MMOIBE3IHBIC ITYTH K YIACTKaM.

PesyabTarsl 1 HX 00cyxkaeHUE

B pesysbraTe MOHHTOPUHIA BBISBICHBI YYaCTKH, HA KO-
TOPBIX YK€ BEJETCS OTPabOTKa TEXHOTCHHBIX pocchineil. B
MEPHOIbI MPEKPAICHHs JOOBIUH MONE3HBIX HCKOMACMBIX Ha
OTpabOTaHHBIX ydyacTKax (PUKCHPYETCsl €CTECTBEHHOE BOC-
CTaHOBIICHHE PACTHTEIBHOCTH.

JUst OEHKHM NEepCHEeKTHBBI OCBOCHHUSI TEXHOTCHHBIX Me-
CTOPOXKJICHUIT MPOBEICHO IeUIN(pPUPOBAHUE CITyTHHKOBBIX
CHHMKOB C LIENIbIO BBIICIICHHSI OTPAOOTaHHBIX 30JI0TOPOC-
CBIMHBIX y4acTKOB KepOHHCKOro 30JI0TO-POCCHITHOIO y3ia
Ha ocHOBe nugpoBoil Mojaenu penbeda. Ha 6aze maTpuirst
BbicoT SRTMO03 noctpoena kapra nadpactpykrypsl (puc. 1).

[IpenmyIiecTBO TaKOH KapThl COCTOUT B TOM, YTO Ha
Oo(HUIHATBHBIX TOMOKAPTAaX OTCYTCTBYIOT MHOTHE 3IEMEHTBI
TEXHOJOTMYEeCKOH MH(PACTYKTyphl: BHYTPEHHHE TOPOTH

Puc. 1. Kapma Kepburckoeo 3010mo-pocceinioco yna: 1 — nonueoust 0pasicHot ompabomki, 2 — NOAUSOHbI 2UOPATUECKOU OmpadomKu,
3 — nnowaou pazeedounvix pabom, 4 — runuu 3nekmponepedad; 5 — dopoeu
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Puc. 2. Cpasnenue uzobpasicenuii ucciedyemou meppumoputi Ha monoxapme u CHymHUKO80M CHUMKe

y371a, OABE3IHbIE ITyTHU K POCCHIIAM, BPEMEHHBIE CUIIOBBIE
JIMHUU 1715l SHEPTOMUTAHUS MEXaHU3MOB, Ha CITyTHUKOBBIX XK€
CHHMMKax OHH YBEepeHHO oToOpakarorcs (puc. 2). [To cHumkam
MOKHO ITPEATIOI0KUTENBHO OLIEHUTH aKTyaIbHOE COCTOSTHUE
JIOpOT, HallpHMep, BBIHECEHHAs Ha KapTy TPyHTOBAs 10pOra rno
Bozopasaeny Cusaku — HumaH Ha CHUMKe BhIpaxKeHa ciadee
JIPyTUX U MECTAaMU IIPEPBIBACTCS, UTO MO3BOJIET MPEAIONO-
HUTb, YTO OHA HAXOAUTCS B CTaJUU 3apacTaHUs.

“B BN e

Takke HA CHUMKaX Paclo3HAITCs yYacTKH ¢ TpaHchop-
MHPOBAHHBIMH U MEPEMCIICHHBIMH TPYHTaMH, T.C. OKOHTY-
PHBArOTCS COOCTBEHHO TEXHOTCHHBIC POCCHINH. B pesynbrare
METOIMYECKUX PabOT BBISIBUIIOCH, YTO [UISl TAKOTO OKOHTYPHU-
BaHUsI HANOOJIEe MOIXOIIIMMH SBIISIFOTCS CHHTE3HPOBAHHBIC
T10 TPYIIIaM CIIEKTPAJIbHBIX M0JI0C (KaHaoB) 6-5-4 wim 7-5-3
[[BETHBIC CHUMKH, TIPOM3BE/ICHHBIC B OC3ITHCTBEHHBII IEPHO
Ha MECTHOCTH, U, KaK MPABHJI0, OECCHEXHBIH, T.¢. BECHOH HITH

Puc. 3. Cunmesuposannoe ysemnoe uzoopadcenue yuacmra Kepbunckoeo 3onomonocnoeo yzia. Chnumok Landsat 8, cnekmpanvHbie nonocwl
6-5-4. 1 — nonueonvl Opaxcrou ompadomku, 2 — NOAUSOHb 2UOPABIUYECKOL OmpabomKu poccovinetl, 3 — NoIuOHbl KOMOUHUPOBAHHOU OMpPa-

bomxu; 4 — yuacmox epesKil.
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Puc. 4. Cunmesuposannoe ysemmnoe uzobpadicenue yiacmia é ceseprou uacmu Kepounckozo 3onomonocnoeo yzna. Cuumox Landsat 8, cnex-

mpanvhvle nonocvl 6-5-4.

0ceHbl0. MIHOT/1a TOXOXKHH pe3yJIbTaT OJIyYaeTcsi B CaMOM Ha-
yaje jera. TakKe JJIs 9TOTr0 HOIXOASAT KapThl HOPMAIM30BaH-
HOTO BEreTaliMoOHHOro MHJIeKca pacTutenbHocTH NDVI. Ot
K€ CHUMKU MOYKHO HCIIOJIb30BaTh M IIPH BBISIBIICHUH JIPAYKHBIX
MTOJIMTOHOB I10 XapaKTePHOM TEKCType nu3o0pakerHus (puc. 3).
B 2101 KOMOMHAIMY TTOJIOC OTBAJIBI HACHTHOUIMPYIOTCS 110
W3MEHEHUIO TEKCTYPbI H300paskeHUsl, OTKpPBITast BOJIa 0TOOpa-
YKAETCSI TEMHO-CUHUM, TIOYTH YE€PHBIM IIBETOM, IIPOTSHKCHHBIE
KPHBBIE COOTBETCTBYIOT JAPAXKHBIM X0JIaM, KOTOpbIe 0COOEHHO
HAIJISITHO TIPOSIBIISIIOTCSI HA TIOJIMTOHAX HIKHETO TEYEHUS
pex Hunan, CuBak. Takxke yBepeHHO WIECHTUDHULIHPYIOTCS
YUYACTKHU JIOJIMH PEK M KIIOYeH, Iyie TO0OBIYHBIME paboTaMu
pycia MoJIHOCTBIO TpaHC(GOPMUPOBAHBI U IPEBPALICHBI B
LIETTH OTBAJIOB, COZIEPIKAIIME OTACIbHBIE IIPY/IbI C IPOTOUHOM
BOJIOH, JIPEHUPYIOILEH PBIXJIbII MaTepHall, HalpuMep, PeKu
Bpanmxka, SIlHka 1 MHOTHE IpYTHE.

[ToBTopHas nepepadborka raje-3QeabHbIX OTBAJIOB
CIOCOOCTBYET 3HAYUTEIBHOM TpaHCHOpMaK CPOPMUPO-
BaHHBIX B IpoOllecce MEPBUYHOI TepepadoTku jaHamad-
THO-T€OXMMHYECKUX YCJIOBUH, 00yCIOBICHHON H3bIATHEM
U TIOBTOPHBIM IIepeMelIeHueM OOJIbIINX MacC FOPHBIX
MOPOA W MPUPOJHBIX BOJ B IpeJeiax TOpHOro OTBOAA.
MHOro4YHCICHHBIMU UCCIIEIOBAHUSIMU YCTAHOBJICHO, YTO
MPOCTPAaHCTBEHHAs M3MEHYMBOCTH COCTOSIHUSI pACTEHUI
BO BPEMEHHU MOKET MCIIOJIb30BaThCsl B KAue€CTBE JOIMOJI-
HuTenpHoro uHpukaropa (Strilesky et al., 2017; Wood et
al., 2015; Petrone et al., 2014). bosiee panHuME paboTaMu
corpyauukoB MucTuTyTa ropHoro aena XOUIL[ IBO PAH
YCTaHOBIICHO, YTO Ha OTBaJax 30JI0TOA00BIYN ITPOUCXOIUT
€CTEeCTBEHHOE CaMOBOCCTaHOBJIEHHE (huToLeH030B (O3apsiH,
2018): B 3TOM paiioHe MoJHOE caM03apacTaHUe MPOUCXOAUT
3a 7-16 net, mosTOMy crenuaIbHble PEKyJIbTHBAIIMOHHBIE
MEpOTIPHUSITHS [UIsl 9TOTO, BEPOSITHO, HE TPeOyIOTCs, HO
peasbHBIM yIIepOOM MOYKHO CYMTATh HAPYLICHNE YYaCTKOB
pycen pek, Biusitolee Ha BOIHY0 (ayHy. Mcxons us storo,
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HEOOXOMMbIM TpeOOBaHUEM ITPU IUIAHUPOBAHUH PEKYJIBTH-
Bal[MH JIOJDKHO OBITh BOCCTAHOBJIEHHE HOPMAJILHOTO BOJIO-
TOKa Ha TAKHX y4acTKax.

HexoTopblie oTpaboTaHHbIE TIOJIUTOHBI, BBIICJICHHBIC Ha
CHHMMKaX, OKpalleHbl B PO30BbIE U JINJIOBBIE TOHA (puc. 4),
1o aHasioruv ¢ KoMcoMoIIbCKUM py/IHBIM paliOHOM, IJie Ta-
KHM 00pa30M MHJHUIMPYETCSI aHTPOIIOICHHOE 3arpsi3HeHNe
TEPPUTOPHHU MTPOILYKTaMH OKUCIICHHS CyTb()UIOB (B TIEPBYIO
ouepenb, MUPUTa, apCEHONUPUTA, Xanpkonuputa). Cremayer
o0paruTh BHUMaHHE HAa TAKWE YYaCTKU C TOYKH 3PECHHS
OLIEHKH KOJIOTMYECKUX PUCKOB. MHOTHE U3 HUX JIOBOJILHO
KPYITHBIE JUISI POCCBIITHBIX 00BEKTOB, TOITOMY UMEET CMBICI
OLIEHUTH MOTEHLUAIBHYI0 NPAaKTHYECKYI0 3HAYUMOCTh CO-
MTyTCTBYIONIEH MUHEPATU3AINH, @ TAKXKE BO3ZMOXHBIE IKOJIO-
THYECKHE PUCKU OT U3BJICUCHHBIX Ha THEBHYIO IOBEPXHOCTh
XUMHUYECKUX COCJAMHEHHUH B KQUECTBE MOJUIIOTAHTOB.

OmnpeneneHHble KOJUIM3UM C IPUPOIOOXPAHHON 30HOM
MOTYT BO3HUKHYTb IIPH MMOJTOTOBKE IUIOMIAICH ISl IKCILTY-
aTaluy TEXHOTEHHBIX OOBEKTOB, B YACTHOCTH, PACUUCTKH
uX OT jeca. YToObl B MUHUMAJIHOW CTENEHH 3aTPOHYTh
OoJiee 1IEHHbIC, TEMHOXBOIHBIE MTOPOABI JI€PEBbEB, HYKHO
3apaHee OKOHTYPHTH IJIOLIaJU UX pacmpocTpaHeHus. /s
9TOro HeoOxoauMo ucnonb3oBaTh kKapThl NDVI (Normalized
difference vegetation index) u npou3BecTH KJIACCH(PHUKALUIO
MyTEM BBIJIEJICHUS PA3JINYHBIX THIIOB PAaCTHUTEIHHOCTH.
OnHako BO3MOXKEH U OoJiee IIPOCTOM, OlIepaTUBHbIN 1 MEHee
Tpy[A03aTpaTHbIN BapuaHT npumeHeHus NDVI — pacuer un-
JIeKca TI0 CHUMKY, ITPOM3BEICHHOMY paHHE! BECHOM, mocie
CXO0J1a CHE)KHOTO TIOKPOBA, HO /10 MOSBJIECHUS TPABbI U JTUCTHEB.
Pucynok 5 nmmoctpupyer nanusiii npuem. Kapter NDVI
HCIIOJIB3YIOTCSl TAK)KE JJISl YTOUHEHHS] MECTOINOJIOKEHUST U
KOHTYPOB TEXHOTCHHBIX POCCHITIEH.

NDVI, npesbimatoniue 0,2, MASHTHGUIHUPYIOT IUIOLIAIHN,
MOKPBITBIE PACTUTENLHOCTBI0. OYEBHIIHO, UTO B HauaJie Mast
9TO XBOWHbBIE TIOPOIbI iepeBbeB. OTpUIIaTeIbHbIC 3HAYCHUS
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Puc. 5. Kapma NDVI Kepbunckoeo 3onomopocceinioeo yzia: a) 6 mas 2013; 6) 16 urons 2013

MHJIEKCa yKa3blBaeT Ha OOHaXEHHYIO MMOBEPXHOCTbH, MO0
TTOBEPXHOCTHBIE BOJIBI.

BriBoabI

[Tpomsicern 30mora B XabapoBCKOM Kpae BeaeTcs Oosee
130 yiet, MOATOMY 3arachl MeTajula CyIIeCTBEHHO COKpaTH-
JIMCh, ¥ 3HAYUTEIIBHOTO UX IPUpocTa He oxkuyaercs. st yBe-
JIMYEHNUS! CHIPbEBOM 0a3bl ¥ IOOBIYM IPATrOLEHHBIX METAJIIOB
ClIelyeT BOBJIEYb B DKCIUTyaTalli0 TEXHOTEHHbIE 00pa30BaHus
(rane-s¢enbHBIe 0TBAIIBI 30JI0TO00BIYH) C BHEIPEHHEM HO-
BBIX TEXHOJIOT Ui 1 000pynoBanus. [Iporuo3Hbie pecypcebl 1o
9THM TE€XHOT€HHBIM POCCHIIISIM (C y4ETOM TEXHOJIIOTHYECKHX
motepb B 15 % npu pa3paboTKe COOTBETCTBYIOIIMX MIPUPO/I-
HBIX POCCHINEi) COCTaBISIIOT Oosee 5 T.

[Tpn moAroTOBKE TEXHOTEHHBIX MECTOPOXKICHUI K JKC-
TUTyaTaluy Ha CTa IiH TPEABAPUTEIILHOTO H3yYeH s O0BEKTOB
W TIoNIaJie B KOMIUIEKCe paboT 1esiecoo0pa3HO MPUMEHSITh
ananu3 panubix J133. [To marpunam pensedpa SRTM Bo3-
MOYKHO YTOYHEHHE JIeTalIeii CTPOSHNS 36 MHOM TOBEPXHOCTH.
[To kocMHYECKNM CHUMKaM C UCTIONIb30BAaHUEM Pa3HBIX CIIEK-
TPaJBHBIX MOJIOC CHHTE3UPYIOTCSI LIBETHBIE M [ICEB/IOIBETHBIE
n300paxenns. Ha cHOBe MX aHaJM3a BBISBISIIOTCS] COOCTBEHHO
TEXHOT€HHbIE 00BEKTHI (TIOJIMTOHBI IEPBHYHOM OTPabOTKH),
OTIPEIETISIFOTCS. UX KOHTYPBI M ILTomanu. Takxke onpeaesns-
IOTCSI TEXHOJIOTHH Pa3paOOTKH TOJHUTOHOB, TIPUMEHSIEMbIE
IIPY NIEPBUYHOM pa3paboTKe, YYaCTKH PeK ¢ HapyIICHHBIMU
pycaamu. [1o 5THM ke CHUMKaM BBISIBIISIIOT TEXHOJIOTHYECKYIO
nH(pacTpyKTYpy U BO3SMOXKHOCTB €€ IOBTOPHOT'O UCIIOJIb30Ba-
HUsl. Bo MHOTHX ciiydasix yfaeTcst BBIACIUTh OTBAIIBI (YacTH
OTBAJIOB), COZIEPIKAIIHME B TIOBBIIICHHBIX KOHIIEHTPAIHSX CO-
Ty TCTBYIOIIME MUHEPAIIBI.

Io kapram NDVI pukcupyroTcst MAaCCHBBI 00JIee IICHHBIX
TEMHOXBOIHBIX JIECOB C LIEJIbI0 MUHUMH3ALUH yIilepOa, Ha-
HOCHMOTO PUPOIHOMN CpeJie ITPpU OpraHu3ainu padorT.
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Abstract. It is known that one of the main nowadays
problems of subsoil use is the depletion of reserves. Every
year many researchers pay attention on mining waste as
a source of replenishment of the resource base. Disputes
on the prospects of processing technogenic raw materials
are relevant. The object of research is the technogenic
neoplasms, which were the result of dredging and hydraulic
processing of placer gold. The paper presents the results
of assessing the prospects and places of application of
information technologies, in particular, the analysis of Earth
remote sensing data in the design and organization of work
to involve technogenic placers in operation. It is shown that
these technologies are able to increase the efficiency of work
and reduce labor costs at the stage of preliminary study of
potential development targets.

Possibilities of detailing the infrastructure facilities of the
mining and processing complex are considered. It is proposed
to use the vegetation index at a non-traditional time for
vegetation research in order to isolate coniferous trees on the
formed secondary phytocenoses. An area assessment of the
technogenic raw materials of the Kerba gold-placer cluster
has been carried out. The analysis of the methodological
approach based on remote sensing data is carried out. Aspects
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of natural vegetation restoration in the post-exploitation
period are covered. Optimal combinations of raster data
channel combinations for the study of the territory within the
boundaries of the object under study are proposed.

Keywords: technogenic raw materials, assessment of
reserves, technogenic neoplasms, remote sensing, natural
recovery
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