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AHHoTauus. {1 npoBeAeHHs HCCIIe0BaHII M3MEHEHHs U TpaHchopMayu JaHamadTHOTOo
obnuka Koiibanbsckoil crenu TpedyeTrcs NeTalbHOE paCCMOTPEHUE IPOLIECCa OCBOCHUS TOPHO-
MIPOMBILIICHHBIX Pa3paboTOK B YroJIbHOHM MPOMBIIUIeHHOCTH. OO0CHOBBIBaeTCS 1enecoodpas-
HOCTb NPUMEHEHHS B YKA3aHHBIX LEJNAX METOAOB AUCTAHLIUOHHOTO 30HIUPOBAHMS 3EMIIH.
IIpuBoAsTCS pe3yabTaThl aHATH3a JTUHAMUKH pa3pabOTKU Beickoro yrosibHOro MecTopoxje-
HUA. OTMedaeTcs BAMSHUE PACIIMPEHUs IUIONIael, BOBIEKAEMbIX B Pa3pabOTKy IOObIUH yT-
JsI, ¥ aKTUBU3AaLUH OCBOCHHUS HOBBIX Pa3pe30B Ha JKOJOTMYECKYIO OOCTaHOBKY HPHPOIHBIX
TEPPUTOPHUH, IPUICTAIONIMX K KapbepHbIM pa3zpaboTkam. [IpuBOAsTCS NaHHBIE MOHUTOPUHIA
3a COCTOSIHHEM aBU(ayHBI, TOITBEPIKAAIONIIEe HEOOXOJUMOCTh YCHICHUSI Mep 10 MHHUMHU3a-
IIMM HETaTUBHOTO BO3JCHCTBHUS, BBI3BAHHOTO DPA3BUTHEM YINEAOOBIBAIOLIEH OTpacid, Ha
OKPY’KaIOIIyI0 Cpey. YKa3bIBaeTCsl Ha BXKHOCTh Pa3pabOTKU pEeIIeHUH 110 COXPaHEHUIO YHU-
KaJIbHBIX 00BeKTOB Mpupos! Koiibansekoii creny.

KaioueBble cjioBa yrienoObIBaromas IMPOMBIIUICHHOCTh, 0C000 OXpaHsIeMble TEPPHTOPHH,
JUCTAHIIMOHHBIE METO/IbI UCCIIEIOBAHUSI.
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BBeaenne

B Poccun no0Opr4a KaMEHHOTO YISl OCYLICCTBISICTCS JABYMSI OCHOBHBIMH
croco0aMu — MOA3EMHBIM M OTKPBHITEIM. O0BeM yIieno0bIYM OTKPBITBIM CIIOCO-
06omM B Harrreit crpane 3a iepuos ¢ 2000 mo 2014 1. Bo3pocina co 167 no 253,9 miH T.
B PecnyOnuke Xakacus (Bkitouast oObiuy Ha Bocrouno-belickom paspese) 00b-
eM yBenuumics ¢ 8 1o 18 miH T. [AHanu3 U nepcneKkTuBHl ... , 2019]. Kapbepasim
METO0M J100BIBaeTcs 65 % oT ob1iero odbema yrius, U 10 YIiis, U3BJIEKaeMOro
9THM CIIOCOOOM, ICMOHCTPUPYET TCHICHLIUIO K POCTY.

MuHYCHHCKUI yTronbHBIN OacceiiH, pacHoioKeHHBIH Ha TEPpUTOpUN XaKa-
cud, npuypoueH K HOxHo-MUHYCHHCKOH Ienpeccuu — Mporudy MEXIOpHOTO TH-
Ia ¥ MPeCTaBIsIeT COO0W PSJl CHHKJIMHANEH M MYJbJl, YePEAYIOMUXCSA C TOTHS-
TUAMHU. YTJeHOcHas (opmarus kapOOHOBOTO BO3pacTa BKIIFOYAET XaKACCKYHO U
apIIaHOBCKYIO CEPHH YITIEHOCHBIX OCAJIKOB, pa3[elCHHBIX 0e3yrojbHOI CBUTOH.
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MomnocTts hopmaruu uzmensercs ot 500—600 mo 1800 M, Helt HaCUUTHIBAETCS
1o 80 rutactoB yraei Mapok JI (muHHOTUTaMeHHBIH) 1 [ (ra3oBsiit), ko3ddum-
eHT yriaeHocHocTH 1-7 %. YTIeHOCHBIE OTJIOXKEHHS HUMEIOT I0JIOTOBOJHHCTOE
3alieranue, OCIIOKHEHHOE PEeAKUME Pa3pbIBHBIMU HAPYIIEHUSIMH HEOOJBIION aM-
TUTATYIBI B IIEHTPAIbHON JacTH OacceiHa W pa3sHOAMIUINTY IHBIMH — Ha OKpamHax
[Yronbnas 6a3a Poccun, 2002].

MaTepna.m,l U METOAbI

[Tpumenenue reorpaduuecknx uHpopMannouaex cucteM (I'MC) mo3Bomsier
OTIEPaTHUBHO peulaTh OOMIMPHBIA KPYT 3a[a4: FOPOACKOTO INIAHUPOBAHMUSI, IPHPO-
JIOOXPaHHBIX MEPONPUATHH, pa3BEIKH MOJE3HBIX UCKOMAEMBIX, KOMMYHAJIbHOTO
1 KoMMepuaeckoro cektopoB [Rhind, 1991; Jones, 1997]. Ilpu coctaBnenun kap-
TOCXEM COOJroaeTcsl ciaenyrommii mopsok. [TpousBoaurcs cOop BCex JTOCTYII-
HBIX KapTorpauyecKux NaHHBIX: JaHIMAQTHBIX ¥ TEMAaTHYECKUX KapT, B TOM
YHCcJIe PAaCTUTENbHOCTH U PacpOCTPAaHEHUS 1O0YB, U PAa3HOBPEMEHHBIX KOCMHYE-
CKHX CHUMKOB. CIIEAyIOIINM 3TallOM CTAHOBHUTCS 0000IIeHIIe MaTEpHaJOB U aHa-
JU3 TEeMaTHYECKOTO cojiepkaHus. B manpHeiimemM ocyliecTBISeTCs BBIPaOOTKa
MOJeJel COBPEMEHHOI'O COCTOSIHUS CTEIHBIX T€OCHCTEM C IIEPEBOAOM KapTorpa-
(UHIeCKNX HMCTOYHUKOB M MAaTEpHAIOB TUCTAHLIMOHHOTO 30HIMPOBAHHS 3eMITH
([133) B BekTOpHYIO (hopMy (onmdpoBKa) B €AMHOMN MPOCKIIMK C TOYHOH reorpa-
¢uueckoit npusszkoit. [Ipumenenne I'MIC-TexHoNOrHi M03BOISET OOBEANHUTD HA
KapTorpad)u4eckoii OCHOBE BCE HMEIOLIMECS MaTepHajbl, IPH 3TOM CO3AaeTCs
obmias 6a3a JaHHBIX (BKJIIOYAIOMIasi KapTOrpaguyecKylo W CTaTUCTUYECKYIO HH-
(hopmanuio), mpoBoIATCS HEOOXOANMBIE KapTorpaduiyeckue MOCTPOCHUSI COBpe-
MEHHBIX U PEKOHCTPYHPOBAHHBIX I'DAHUI] €CTECTBEHHBIX W HApyIICHHBIX I'€OCH-
creM. Taxke cHCcTeMaTH3MPYIOTCS MaTepHallbl MCCIEAOBAaHUI Ha MECTHOCTH C
OTMCAaHNEM COCTaBa PACTUTEIBHOCTH, yTOUHEHHUEM JaHIIAPTHHIX BbAETOB. Jla-
Jiee BBIIOJIHAETCS MOP(GOMETPUUECKUI aHainu3 penbeda Ha OCHOBE MPOM3BOAHBIX
KapT ¥ MUPPOBON MOAENH penbeda, BBIABISIOTCS Pa3lWYHBIE THIHI JaHamadTa
MIPU COTIOCTABJIEHUN TEMaTH4eCKUX M pazHoBpeMeHHbIX cioeB B [MIC. 1 Ha mo-
CJIETHEM 3TaIe OMpPEENII0TCS TUHAMUUECKUE acTIeKThl HU3MEHEHHSI KOMIIOHEHTOB
€CTECTBEHHBIX U aHTPOIIOI'€HHO HAPYLIEHHBIX T€OCHCTEM.

IIpu reonHpOpPMALMOHHOM KapTOrpagupOBaHUH HCIIONB3YIOTCS Pa3IHYHbIE
WCTOYHUKH: KapTorpaduuecKue, CTATUCTHYECKHE W a’POKOCMHYECKHE IaHHBIC.
ABPOKOCMHUYECKHE METOABI TO3BOJISIIOT IPOBOJUTH HHBEHTAPU3ALMIO PA3TUYHOTO
poJa TEpPUTOPUATIBHBIX CUCTEM, JaBaTh OLIEHKY UX COCTOSIHUS, U3y4aTh AUHAMHU-
Ky, cOCTaBIATh reorpaduueckuii nmporuos. P. [llosenrepar [Schowengerdt, 2010]
JaeT OINpelesIeHHe IUCTAaHIIMOHHOMY 30HIMPOBAHMIO KaK METOLY H3MEpEeHHs
CBOWCTB OOBEKTOB Ha 3€MHOH MOBEPXHOCTH C HMCIIOJIH30BAHUEM JAHHBIX, MOJY-
YEHHBIX C [TOMOIIBIO JIETATENBHBIX allapaToB U UCKYCCTBEHHBIX CITyTHUKOB 3€M-
nM. JIaHHBIM METOJ MO3BOJISIET OCYLIECTBIATh U3MEPEHUS XapaKTEPUCTUK 110 Me-
CTONOJIOKEHHIO 00beKTa Ha pacctostHuu. [Ipu mHTepnperauuun (aemmdpupona-
HUM) KOCMUYECKUX CHUMKOB NPUMEHSIOTCS J1BA IOJX0/1a — IPOCTPAHCTBEHHBIN U
¢yskunoHanbHbeld. OCHOBHAS 3a/1a4a TMPOCTPAHCTBEHHOTO, WM TPaAHIMOHHOTO,
MOJIX0Jia 3aKI0YaeTCs B M3YyUYEHUHM NPOCTPAHCTBEHHBIX B3aUMOCBA3EH paziny-
HBIX O0BEKTOB HCCIIEyEMOM TePPUTOPUH C NATbHEUIIINM HaHECEHHEM UX Ha Kap-
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Ty [Richards, 2013]. AHanu3 AUCTAaHIIMOHHOTO 30HIUPOBAHUS BKIIOYAET CIIEIY-
IOIIME ATaIlbl: MpeaBapuTeIbHas 00paboTka M300pakeHuil; BEIOOP MH(pOpMAaIH-
OHHBIX 3JIEMEHTOB, TaKUX KaK CErMEHTHI, YIJIbl, TPAHULIBI U T. A. (AJITOPUTMBI
CerMEHTALMH SABJIOTCS OJHUMHM U3 HanOoJiee UCIOIb3YEMbIX Ha 3TOM 3Tarle, 10-
CKOJIBKY OHM IIO3BOJIIIOT peliaTh IIMPOKUN CHEKTp 3a]ad aHaiu3a); OlNHCcaHue
MH(POPMALIMOHHBIX 3JEMEHTOB; Kiaccuukanus onucanuil. Ha mocnennem srame
MOJKHO TIPUMEHSTHh KJIACCHYECKHE METOJBI KiIacCH(UKaluu (B MEPBYIO O4YEpenh
UepapxXxuyecKuil) M KiacTepu3aluy (KJIacTepHBIA aHalM3 — OIMH M3 METOA0B
MHOI'OMEPHOH CTaTUCTUKHU, HaHOOJIEe SIPKO OTPAXKAIOLINH YepThl MHOTOMEPHOCTH
B TIpoLieAype KiIaccupukanuu o0beKToB). BaxkHON 0COOCHHOCTBIO aHaNM3a JaH-
HBIX JMCTaHLIMOHHOTO 30HIMPOBAHUs SIBISIETCS 3HAYMTENBHBIA pa3Mep H300pa-
JKEHUs, a TAK)KE CBA3AHHBIA aHAJIN3 M300pPaKCHUH B COOTBETCTBHUU C LIMPOKUM
CHEeKTpaidbHBIM auanazonoM [Popovich, 2108].

[IpumeHeHne METOAOB OUCTAHIMOHHOTO 30HIUPOBAHUS K KOHKPETHBIM
npobiieMam, B TOM 4uciie TeorpaduieckuM, TpeOyeT 3HaHUH U HaBBIKOB, IMOJY-
YEeHHBIX M3 HECKOJIBKHUX oOnacteil Hayku. [lyiss MpOOYKTUBHOI'O HMCIIOJIB30BAHUS
rH(OpMaIUH JTaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHMS, KOTOPBIE TIO CBOGH CYTH
SIBIISIFOTCSL TU(PPOBBIME, HEOOXOJUMA OTIpEJIeJIEHHAsI CTENEHb MaTEMaTHYeCKOTo 1
CTaTUCTUYECKOTO OIIBITa, T. €. TpeOyeTcs BBHICOKUI yPOBEHb KOMIIETEHTHOCTH B
CMEXHBIX 00nactsx [Jiang, 2001; Mather, 2004]. Pasnomacitabnble Tororpadu-
YyecKue KapThl B HanboJee ynoO0HOM ¢opmate JIydlle BCEro MpeACTaBIeHbI B IPO-
rpamme SAS Planet, c moMoIbI0 KOTOPOH MOXKHO IMOJTydaTh TOTOBBIE M300paxe-
HUS (J1FOOBIX CMEXHBIX TEPpUTOpHH, JIOO0Oro Mmacimrada), ¢ NPUBS3KOH K
Maplnfo. Ilpu xomnbroTepHOM aHaiIM3e U 00pPabOTKE CHUMKOB B IpauyecKkoM
penakrope MapInfo BeImeIsSIOTCS KOHTYPHI JaHAMA(THEIX BEIIETOB. B manpHE-
1IeM MpPOBOSTCS CUCTEMaTH3alysl 0 OCHOBHBIM rpymmaMm ¢auuii (Hampumep,
Pa3HOTPaBHO-3JIAKOBON CTETH, KAMEHHCTBIX CTETel U T. .) U KJIACCU(UKAIIHS 110
pa3NUYHBIM CBOWCTBAM NpEACTaBICHHBIX OOBEKTOB, YTO CTAHOBHTCS OCHOBOMU
JUTS TeMaTH4deckoro kaprorpaduposanus [Jensen, 2000].

[Ipu HemocTatke MH(MOpPMAIUH, CBI3aHHOM C HH3KHM pa3pelieHneM W He-
BO3MOXXKHOCTBIO HATypHOH CBEPKH Ha MECTHOCTH (IIPU CHCTEMaTH3alllUu PETPO-
CHEKTHUBHBIX JaHHBIX), B PENAKTOP IOIAIPYXaJHCh PAacTPOBBIE KAPTOCXEMBI, a
TaKXXe HCIIOJIb30BAUCH PE3yJIbTaThl MHOTOJIETHUX HAOJIONEHWH HCCIelyeMon
Teppuropuu. IIpuMeHeHne BTOPOro MOAXOAA ONPEAETSIETCS Pa3InuHBIMU CBOM-
CTBaMH IIPEJICTABICHHBIX TAHHBIX, TAK HAa3BIBAEMBIX CIIEKTPAIHHBIX MMapaMeTPOB,
IpU aHaJIM3e KOTOPBIX MBI MOJTy4aeM HaOop OOBEKTOB C pa3HBIMH CBOHCTBAMHU.
Ilo >TMM CBOHCTBaM yCTaHABIMBAETCS THUI PACTUTEILHOCTH WIM BUA XO3SH-
CTBEHHOM NEATENBHOCTH, a MPH JOTOJHEHUHN Pe3yJIbTaTOB MEePBOro MOAX0Aa To-
Jy4aeM MPOCTPAaHCTBEHHYIO MOAETb PaccCMaTpUBaeMoro pailoHa. DTO MO3BOJISIET
BBITIOJTHATH TTPOCTPAHCTBEHHYIO M CPAaBHUTENHHYIO OLIEHKY pacIlpeleieHus pas3-
JTUYHBIX QOpM penbeda, KOMIIOHEHTOB PacTUTEIBHOTO OKPOBa (HampuMep, pac-
npefeseHns] JEPeBbEB HCKYCCTBEHHBIX JIECOHACAXKACHHUM), HEKOTOPBIX IIOYB
(HarpuMep, COJOHYAKOB B OOJNACTH NEPECHIXAIOIIMX BPEMEHHBIX BOJOEMOB), a
TaKXe HapyLICHHBIX aHTPOIOTEHHOHM JesTeNbHOCThIO JaHImadToB (Kaphepos,
WCKYCCTBEHHBIX OPOCHTEIHHBIX KAaHAJOB W T. I.). XPOHOJOTHYECKUHA PSJ CHUM-
koB Landsat, a Takxke npyrux cmyTHUKOB (Aster, OrbView3 u T. A.) AOCTyNHBI Ha
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pecypcax USGSGloVis, Mo3BONAOMUX MONXYYHTH JOMOIHUTEIFHYI0 HHPOpMa-
U0 C TOYHBIMH JIaTAMH M JPYTUMH  HEOOXOJMMBIMU  CBEICHHSIMH
[https://glovis.usgs.gov]. B utore Obuia moctpoeHa kapTorpaduyeckas MOJACIb C
0TOOpaXEHUEM PETPOCIIEKTHBHOTO U COBPEMEHHOT'O COCTOSIHUSI CTEIHBIX TE€OCUCTEM
Koiibanbckoii cremnm.

Pe3yJ’[BTaTbI H UX 06cymelme

JloObIua yriisi OTKPBITBIM criocoboM st KolbaibCkoil cTenu — 10CTaTouHO
HOBOE HalpaBJIeHHE YIIieJo0bIBaomel oTpaciu PecnyOnuku Xakacusi, 0JHaKO
UCTOpHS, MPEANIECTBYIOMAS Pa3BUTUIO JAHHOTO crocoda 3/1eCh, HACYMTHIBACT
HECKOJIBKO BEKOB (Tabi1.).

Tabnuya
HUctopus ocBoenus belickoro kameHHOyronpHOro Oacceina

DTamnsl pa3Beaku/ Xponoo-
OCBOEHHUS THst

1 | OnucarenbHbli Komnen Brepssie I1. C. ITannac ormeuaer M3bIXCKOE yromib-
XVII B. HOE MECTOPOXKIEHHUE BJIOJIb OEpEroBoil TMHUN

p. Abakan [ITamnac, 1778]

2 | Kaprorpaduue- Hauano T'opubim genapramentoM Poccuiickoil umnepun
CKUH XX B. (B. C. PeyroBckum) cocrasiieHa I'eonoruueckast
kapta Cubupu [1905].

[epBbie maxTHbIC pa3pabOTKU Havamuch Ha M3bIX-
ckoM U YepHoropckom MectopokaeHusix (c 1904 r.)
3 O11eHOYHBIH 20-e rT. I". A. IBaHOBBIM ObljIa BBIIIOJHEHA JE€TaIbHast T€0-
XX B. JIOTHYECKasi CheMKa, BblAeTIeHbl YepHOropcKoe,
Belickoe u M3bIxckoe yrojabHbIE MECTOPOKACHUS.
B. H. SIBopckuM pa3BenaHO OJJHO U3 CAMBIX KPYII-
HBIX MecTopoxkaeHuit B Poccun — beiickoe kamen-
HOYTOJbHOE MecTopoxkJeHue. OOLue 3anachl yris
SHEpreTHIecKux Mapok — 4,3 mapn T [ YronpHas
6aza Poccun, 2002]

4 | PacuerHsbiii 1950— I'eosnoro-passegounsie paboTs! Ha beiickom mMecTo-
(neranpHas 1953 rr. POK/IE€HUH HadaIy IPOBOAUTHCS TpecToM «Bocrcu-
pa3Bezka) Oyrereosorus», Ho ObLUTH TPHUOCTAHOBJICHBI H3-3a
HeOJIaronpHuATHBIX TPAHCIIOPTHBIX yciaoBui. Ha
MECTOPO’KICHUH BBIIETIEHO 7 y4acTKOB, IPUTOJHBIX
JUIsl pa3pabOTKU OTKPBITHIM CIIOCOOOM: ApIIaHOB-
ckwii |, 3ananusnii, Apmanosckuii 1, Malipeixckwid,
Kup6unckuii, Yannas u LleHTpanbHbIH

5 | Ilpombmnutenssiit | ¢ 1993 r. | Haugano npomsblIuieHHOro ocBoeHUs yyactka Yai-
naH belickoro MecTopoxieHusl

OcoOeHHOCTH

PyxoBozcTBO pecyOauKy HaMepeHO pa3BUBaTh belCKyI0 yroiabHy0 rpyniy
C MENBI0 peaTi3alyy TIaHOB HapamuBaHus 00beMa JOOBYU YIS 40 25 MITH T B
rox. B Hacrosiiee Bpemst Ha TeppuTopun beickoro MecTOpoKAEHUS BEIETCS J10-
ObIua OTKPBITBIM cHIocOOOM Ha Tpex yuacTkax (Bocrouno-beiickuii, ApiiaHoB-
CKUIl 1 MalpbIXCKuii pa3pesbl) U 3aKaHYMBAETCSI [TOJrOTOBKA K pa3paboTKe 4eT-
Beproro yuactka — Kupounckoro. Kpome Toro, B nanbHeHeM miaHupyercs: pas-
paboTka eiie BOCbMH y4acTKoB (puc. 1).
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T Dcolo oxpanncsiie tepputopnn | Bellckoe MecTOpoAcIenne

Paspes, yuacron

L | Jawamnuin Fatpatamasscine
___j'rpunu-pn [ ] Boctoms Betorud
H0mpa Koitameroit |
M Ooepa Kollbamc [ Apmanancn ]
_ 7 Ml Mo
. T ] Kmptancsnt. censpo-tamus
et ]

Hlepenewmuanss

Geliomi, anunud
Cocmsao-(nepoca, 1
| Cormeno (hepesmil, I

Puc. 1. Pacnionoxenue pazpabaTbIBaeMbIX M NEPCIIEKTUBHBIX pa3pe3oB belckoro yriaeHocHoro
MECTOPOKAECHUS U 0c000 oxpaHseMbIx TeppuTopuii Koiibanbsckoit crenu Ha 2019 .

B pecny6nuke pa3paboTaH MpPOEKT MPOrpaMMbl CO3JaHus U pa3BUTHS beii-
cKkoro yronsHoro knacrepa 10 2030 r. JleranbHas pa3Beaka yuactka Yanmnan beii-
CKOTO KaMEHHOYTOJIFHOTO MECTOpOXKAeHHs Oblia 3aBepiieHa k 1987 r., passe-
JTaHHBIE 3amachl JaHHOTO y4acTka cocTtaBuin 521 muH T yria. K cTpourenscTBy
yroJapHOro paszpesa mpuctynuiud B 1991 r. B 1993 r. Hauanace npoMbllLIeHHAS
no0bI4a yris, B 3TOT rof Obuta 1o0ObiTa nepsas 61 Teic. T. B 3T0 e Bpems BeneT-
csi pa3paboTKa MPOEKTHO-CMETHOW MOKYMEHTAIlMM Ha CTPOUTEIHCTBO paspes3a
NpPOHU3BOACTBEHHON MOIIHOCTBIO 500 ThIC. T yring B roa. B 1995 r. Ha paspese Obl-
70 100bITO 157 THIC. T yras, B 1998 1. — yke 633 Teic. T. OOBEMBI KalUTAITBHBIX
BIIO)KCHHWI BBIPOCITH, COOTBETCTBEHHO, ¢ 2 mo 30 muH py6. B 1999 r. OAO
«YronpHbId paspe3 Yanman» Obul npeobpazoBan B OO0 «Bocrtouno-belickuit
paspes». B aT0oT rog mpeanpustuem Obiio 100kITO 836 THIC. T. yris. B cnenyto-
mem, 2000 1. — 912 teic. T. C 2000 1o 2014 1. 00beM yriemoObran B XaKacuu
BBIpOC ¢ 8 10 18 MiTH T [AHaNU3 U IEPCIEKTHUBHI ... , 2019].

B 2001 r. mwiomans pa3paboToK cocTaBisma okono 1,5 kv?, a k 2017 r. —
13,5 kM%, T. e. Gosee yeMm 3a 15 JleT TeppUTOPHUs BHIPAGOTKH Kapbhepa BHIPOCIA
moutu B 10 pa3 (puc. 2). B 15 kM ot mecropoxaenust Yanmnan B 2014 r. nagara
pa3paboTKa elie oJHOTO Kapbepa B pailoHe . APIIAHOBO, KOTOPBIH PacnoIokeH
B 30HE pacnpoctpaHeHus COpoKao3epCKUX COJNIOHIOBBIX Oonot. B 2014 r. mio-
mazp ero paspaboTok cocrapmsia 1,86 km”, a k 2017 . — 6,3 KM%, T. €. 3a TPH TO-
Jia TUI0IIaab pa3paboToK yBennuuiach B 3 pasa.

OpnHako, ecnu paspe3 B paiione YanmaH npencTasisieT co00H oAuH Kapbep,
pa3pacTaroLIMiCs MOCTENICHHO B pa3Mepax, TO ApPIIAHOBCKUH paspe3 sBIseTcs
LIEeNOi CEThIO CPEIHUX M MEJIKHX KaphepoB, Pa3OpocaHHBIX B mpexenax 15 km’.
Bcero Ha pa3zpese ApmanoBckuii B 2018 r. 6bu10 1006ITO 3,5 MiTH T yrus. FOxHee
OT APpIIaHOBCKOI'O pacroyioskeH MalpeIXCKuii pa3pes, pa3paboTka KOTOpOro 3a-
mymieHa B konme 2015 r., B mepBoIit rox 0bu10 100BITO 450 THIC. T. ['0710BOM 00B-
eM mpom3BojacTBa B 2017 1. cocraBun 1,8 muH T (poct moutu B 4 pasza), a B
2018 r. — 3,1 mau 1. B 2019 1. crapryer Kupbunckuii paspe3, 0CHOBHbIE OATO-
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TOBUTEIBHBIC pabOTHl Ha KoTopoM Hadayimch B 2018 r. B konme mapra 2019 r.
OBUIO TIOANKCAHO COTJIANICHUE O COTPYJHHYECTBE B PealM3alii WHBECTHIIMOH-
Horo npoekta «OcBoeHne belickoro KaMeHHOYTOJIBHOIO MECTOPOXKICHHUS, B TOM
yuciae nepBoouyepeaHblx yuyacTkoB HOro-Boctounslii Kupbunckuit u Cesepo-
Sanagaeit KupOuHCKuin.

Apwanos

Puc. 2. VI3amenenue pa3mMepoB y4acTKOB YTOJIbHOM NMPOMBIIITIEHHOCTH beiickoro
MecTopoxxaeHus. Bocrouno-beiicknii pa3pes: a —2001 r., 6 — 2018 r.;
ApmanoBckuii paspes: B — 2013 r., r — 2018 r. (cuumku: GoogleEarth, 2108)

BoccTaHoBIeHrE CTEMHBIX TE€OCHCTEM Ha TEPPUTOPUHU KapbepHBIX pa3pabo-
TOK 3aTPYJHEHO M3-3a M3BATHUS MOYBEHHOTO IMOKPOBA, YTO B TOM UYHCIIE CBSI3aHO C
MOCTOSIHHBIM YBEJIMUECHHUEM OOBEMOB IMOPOJHBIX OTBAJIOB — TEXHO3EMOB, CO3J1a-
IOIIMX TaK HA3BIBACMbIN JTYHHBIH Mei3aXK, MOTHOCThIO O0€3)KU3HEHHBINH M TPaKTH-
YECKH HETIPUTOJIHBINA I IPOU3PACTaHUs pacTHTEIbHOCTH. OTKphITas pa3paboT-
Ka TMOJIC3HBIX MCKOIMAEMBIX OOBIYHO COTPOBOXKIAETCS OOMIBHBIM BOJOIPUTOKOM
3a CYeT MOA3EMHBIX BOJ, JIPCHUPYIOIINXCS TOPHBIME BbIpaOoTKaMu. B pe3ynbra-
TE€ CO3JIAIOTCSl OTPOMHBIE JIENTPECCUOHHBIE BOPOHKH, CHIKAIOIINE YPOBEHD TPYyH-
TOBBIX BOJI, YTO TIPUBOJUT K OCYIICHHIO ¥ OITyCTHIHUBAHHIO MTPUMBIKAIOIINX TEp-
putopwuii. ['opHONIPOMBIIIUIEHHBIC JaHIIIA(QTH (OPMHUPYIOTCS B OUYCHb KOPOTKHE
CPOKHU M 3aHMMAIOT OOIIMPHBIC TEPPUTOPUH B TEX CITydasx, KOTAa BEIETCS JOObI-
Ya IIacTO0OpasHBIX Tell YIIIeH, MO3TOMY Hambojee aKTyaIbHON SKOJIOTHIECKOM
mpo0JIeMOii MPHU JO0OBIYE TMOJIC3HBIX HCKOMAEMBIX OCTACTCS PEKYJIBTHUBAIUS 3€-
mens [[locnencTBust antpomoreHHoro Bo3aecTBus..., 2019]. AreHTCTBOM IO

U3sectust MpKyTCKOro rocy1apcTBeHHOrO YHUBEPCUTETA
Cepust «Hayku o 3emne». 2020 T. 31. C. 3—-15
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oxpane okpyxatomreil cpenbl CIIIA [Planning an Ecological..., 2019] Obua pas-
paboTaHa cxema IUIAaHWPOBAHUS SKOJOTMYECKOT0 PUCKA, ONpeessonias nocie-
JOBaTENbHOCTH OLICHKH BO3JCHCTBHS (PaKTOPOB Ha PELENTOPBI M BUABI OTBETHBIX
peakimii (puc. 3). Ha Ham B3rusia, 1aHHas cxema JOJDKHA OBITH JIONOJHEHA ele
OJHHUM KOMIIOHCHTOM, «I‘eOI‘pa(I)I/I'-IeCKI/IM», KOTOpBIf/i BKJIFOYAEeT B ce0S B TOM
yucae KIMMaTHYecKhe, reoMopgoiornieckue, THAPOJIOTHYECKHe, Ouojoruye-
CKH€ H APYTHE YCIOBUS, TIO3BOJISIONINE YIUTHIBATH U MECTHYIO CIICLIH(DUKY.

@aktop  OGBexT
e (MCTOUHHK CTPECCA) | (MPHEMHHK, PELENTOP)
L CTOMHITR Vrnemobrpatoman | ['e0CHCTEMEL
IIPOMEIIIIEHHOCTE
l OTpaboTKa:
dakTop onacHocTH [OTTIOMEHHE
XHMHYESCKHH > pacrmpeaeneHne
clmsﬂqecmﬁ 3 o0MeH BEIIECTB
OHOJIOTHYECKHH BHIBCIICHHE
: l
Hanparnenne OfBeKT
BO3IYX ToxcHuHOCTE
Ha3&MHBIE BOJBI i OCTphIﬁ
TIO/I3¢MHBIE BOJIEL CyOXPOHHIEeCKH I
TIOYBEI XPOHHTeCKHIT
TEEp/Ible OTXO/IBI CKauKo0Gpa3HeIi
Y l
MapupyT BozaeiicTeHe
abcopOIusd (TIOTIO e HHA ) BOCIPOH3BEICHHE
KOHTAKT (COIPHKOCHOBEHHE) 3a0071eBaHHE
HHTATALHA (BABIXAHHE) CMEPTHOCTE
Puc. 3. CTpykTypa OlleHKH dKoJorudeckoro pucka [Planning an Ecological ... , 2012]

VYrnenoOwiBaromine NpeIIpUsITUS — UCTOYHUK KOMILIEKCHOTO HETraTUBHOTO
BO3JICHCTBHS Ha OKPYXKAIOILYI0 Cpedy. YTOJIbHAs IMPOMBILUICHHOCTD 3arpsi3HsET
BO3/IyX, BOAHBIE OOBEKTHI, HAPYyIIaeT 3eMJIU (B OCOOCHHOCTH TOYBEHHBIN CIION),
SIBTISIETCSI HCTOYHUKOM 00pa30BaHUsI OTPOMHOTO KOJIMYECTBa 0TX010B. CHIKEHHUE
HETaTUBHBIX 5KOJOIMYECKUX IMOCICACTBHH 3aTPYIHEHO BBHIY TOTO, YTO BOCCTa-
HOBJIEHHE PACTUTENILHOIO ITOKPOBA CJIEAYET MOCIIE TOro, KaK Ha IOBEPXHOCTH TEX-
HOTEHHBIX 00pa30BaHHli HAYMHAIOT MPOTEKATh MOYBOOOPA30BaTEIbHBIE TIPOLIECCHI.
HenocraTok nouBeHHOH Biaru, BBICOKHE TEMIIEPATYPBI IPU KOPOTKOM BPEMEHHOM
HepHoie aKTUBHBIX TemiiepaTyp cBbie 10 °C mpuBOIsT K TOMY, YTO C IONAAAHH-
€M B IOYBY PAacTUTEIbHBIX OCTATKOB CPaBHUTEIBHO MPOIOJKUTENIEHOE BpeMs He
UAET MpoLecca Pa3IoKeHUs, a TPOUCXOAUT MyMU(HUKALUS OPraHUKH, T. €. KO3-
¢unueHT ryMuuKalul 0CTaeTCsl OUCHb HU3KHUM, YTO CBUIETENILCTBYET 00 yrHETe-
HUMY MIPOIIECCOB MUHEPATU3AINY PACTUTENFHBIX 0cTaTKOB [KymuHOBa, 1976].
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B 30He pacmpocTpaHeHus cremeil ¢ apuAHBIM THIIOM KIMMAaTa 3BOJIOIHS
MOYB TEXHOTCHHBIX JIAHJIAPTOB OTBAJIOB KAMEHHOYTOJIBHBIX Pa3pe30B AOCTUTA-
€T TOJIbKO OpraHO-aKKyMYJSTUBHOH, pexe — JIEpHOBOH CTaJuM MOYBOOOpa3oBa-
Hus [Cokonos, 2014]. YnaneHue NOYBEHHOTO NMOKPOBA M3 TAaKOIro pailoHa u3Me-
HSET WIM YHHUYTOXXKaeT MHOKECTBO NPUPOAHBIX TMOYBEHHBIX CBOWCTB, a TaKXKe
JIeNIlaeT HEBO3MOXHBIM BEJEHHE CEIbCKOro XO03sAHcTBa. [louBeHHas CTpyKTypa
TaKKe HapyllaeTcs IyJbBEpH3alUeil WIN pa3IWYHbIMHM BHIAMH B3pbIBOB [CeH-
Kyc, 2019].

Ocobo oxpaHsieMble TEPPUTOPUN XaKacuu B paiioHe PacIlONIOKEHHUs Mpe]-
OPUSTHHA YTIIeA00bIBAIONICH MPOMBIIIJICHHOCTH NMPEJICTAaBICHBl 3aKa3sHUKaMu. B
2014 . Obuta OopraHu3oBaHa 0c000 OXpaHsieMas MPUPOIHAS TEPPUTOPHS PETHO-
HAJIBHOTO 3HAYEHHUSI — TOCYAapCTBEHHBI MPUPOAHBIA OMOIOTHYECKHH 3aKa3HUK
«Ypouume Tpexoszepku». 3akaszuuk (1348,8 ra) maxogurcs B Koiibansckoit cre-
mu (B 22 kM ot 1. CasgsHOropcka), npeacTaBiseT cOOOH XOIMHUCTBIE YYacTKH, pa3-
oOmIeHHble 0Tpe3KoM ApeBHel nonuHbl Exrces. OHM MepeKphITH MalIOMOITHBIM
IUIaCTOM CyTecel, CYyIJIMHKOB M MEPEOTIIOKEHHOW KOPHI BBIBETPUBAHUA. Y POUHU-
me Tpexo3epku MpencTaBisieT cOO0H OTHOCUTENBHO 3aMKHYTYIO KOTJIOBHHY (BBI-
cota 292-295 M) ¢ MOJIOTUMU 3amaJHBIMH, CEBEPHBIMHA M BOCTOYHBIMH OOPTaMHU.
B roxHOI ee 4YacTH CKJIOHBI Oojiee mpumnomHsaThie. OT cocelHel KOTIOBUHBI
03. UepHoe otaeneno rpusoii Uepemymika (344 M), KpyTo 0OphIBaroIIelcs K ypo-
yniry. Husnna coctouT M3 cymeced, CyTriIMHKOB U Pa3HOOOPa3HBIX OTJIOKEHHUH
KOpPBI BBIBETpHBaHUA. /IHO KOTJIOBHHBI NEPEyBIaKHEHO M 3aHATO O03€paMu paz-
JMYHON CTENEHH MUHEpalu3alvy, BPEMEHHBIMH BOJOEMaMH M COJIOHYaKamu. B
CEBEpPHOM YacTH, Ha MECTE BBIXOJA IPYHTOBBIX BOJ, Pa3BUThI Y4aCTKU HU3UHHBIX
60710T. OCHOBHBIE 33/1a4M 3aKa3HUKA: COXPaHEHHE €CTECTBEHHBIX IKOJIOTHIECKUX
CHCTEeM, IPUPOIHBIX JaHAMAPTOB ¥ MPUPOJHBIX KOMILIEKCOB Pecybnmku Xaka-
CHsl, HE MOJIBEPTUIMXCSl aHTPOIIOTEHHOMY BO3AEHCTBHUIO, B ECTECTBEHHOM COCTOS-
HUHM, & TAK)KE€ UX BBICOKOW 3CTETUYECKON M pEeKpeallMOHHON 1IEHHOCTH; COXpaHe-
HUE OMOJIOTHYECKOTO Pa3HOOOpasusl B MpeJeiiax BOJHO-00JIOTHOTO YTOJbsl CTEII-
HOT'O T0sICa PErHOHa; COXpaHEHHE MECT OOMTAaHUS PEIKUX M MCUE3AIOINX BUIOB
NTHL, TJIABHBIM 00pa30oM BOJOIUIABAIONINX U OKOJIOBOIHBIX, OTHOCSIIUXCS K BHU-
nam, 3aHeceHHbIM B Kpacuyto xaury Poccnn n Kpacuyro kaury Pecny6mmku Xa-
Kacus, COXpaHEHHE HX ECTECTBEHHBIX YCJIOBHH JUI1 BOCIPOM3BOJCTBA M OCY-
IIECTBJICHUSI XU3HEHHBIX LUKJIOB, COXpaHEHHE IeHO(GOHAA MOMYJIIUUN NaHHBIX
Bun0B [O6 obpazoBanmu ... , 2019].

C ydeToM pacHIMpsIOUIXCcs pa3pabOoTOK KaMEeHHOro yris Ha beiickom me-
cTOpoXkAeHHN 3arutaHupoBaHo cosfganue OOIIT pernonanesHOro 3HAYEHUS —
IPUPOAHOro (OPHHUTOJOTHUYECKOro) 3akazHuka «O3epa Koibanbckoil ctenn» B
ypouuiie CopoKao3epKu.

C 3KO0J0TM4ECKON TOYKH 3pEHUS TEPPUTOPHS HHTEPECHA TEM, UTO SIBISIETCA
IapeBHUM pyciioM Enmces. OTo poBHBIN 3a00JI0YCHHBIH yYacTOK ¢ OONBLIMM KO-
mugecTBoM o3ep (3ammBHOe, CTor00oBOE, MalphIXKoib 1 ap.). s naHHOTO BOI-
HO-0OJIOTHOTO KOMIUIEKCA XapaKTepeH BBICOKHH YPOBEHb OHMOIIOTHUECKOTO pas-
HOOOpa3us U BBICOKAss AUHAMUYHOCTD COCTOSIHMSA, IPUYMHON KOTOPBIX SIBIISIFOTCS
TeO0JIOTHYECKHE W IKOJOrHYeckrne (PakTopsl, HUKINYECKNe MU3MEHEHUS METeopo-

M3ssectus MpkyTcKOro rocy1apcTBeHHOr0 yHUBEPCUTETA
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JIOTHYECKHX ¥ THAPOJIOTHYECKUX YCIOBUH, a TAK)KE XO3IHCTBEHHAS JIEATEILHOCTD
yenoBeka. TeppuTopus ypouuina Kak MecTa oOuTaHus Tl HeoxHopoaHa. Oc-
HOBHBIE (PaKTOPBI, ONPENEIISAIOUINE THII MECTOOOUTaHHS, — ME30- H MUKpOpenbe(,
CTelleHb OOBOAHEHMSI, CTCIICHb 3aCOJICHUs], HAJIMYME aHTPOIOT€HHBIX 3JIEMEHTOB
(TmocTpoiiku, JOPOTH, THAPOTEXHIUUECKHNE COOPYKEHHS), XO3SICTBEHHAs JIeATENb-
HOCTH (CEHOKOIIIEHHE, BhINac ckoTa). Kak B jeTHHUI mepuon, Tak U B IEPHOA MH-
rpanuii 37ech BCTpEHaroTCs MHOTUE penkue uis Poccuu Buabl nTui: Oosibiias
Oemast maruise, CephIi KypaBib, KOJIMHIA, YEPHBIA aWcCT, CPEIHUN KPOHIITHETI,
OONBIION BEpEeTEHHMK, a3UaTCKUH OEKaCOBUIHBIM BEPETCHHUK, XOIyJIOYHHK, Oe-
JIOKpBUIAsl U YepHasi KpayKu, OTOHBIIL, OTaHKK (MaJiasi, YepHOILCHHAs, KPacHO-
meiiHas). Beero Ha TeppuTOprM MIAHUPYEMOTO 3aKa3HUKaA BCTpedaeTcs (THe3Is-
IIUXCS, MPOJIETHBIX, 3UMYIOIIMX U T. M.) 102 Buaa mTHIl, B YKCiIe KOTOPHIX Ha
TEpPUTOPHUH MPeObIBacT HE MeHee 28 BUIOB NTHIL, 3aHECEHHBIX B KpacHyro KHUTY
PecnryOnmkm Xaxacust u Kpacayto xaury Poccunm [['enbn, 2015]. Taxxe Ha Tep-
PUTOpPHH 3aKa3HWKA OTMEYArOTCS MIECTh BHAOB MJIEKONHTAIONINX, IISITH BUIOB
pacTteHwii, 3aHeceHHBIX, B KpacHyto kaury PecyOnuku Xakacuu, oauH BUJ pac-
TeHUH (KOBBLTb 3anecckoro — Stipa zaleskii, Wilensky, 1921) 3anecen B Kpacuyto
kHUry Poccun.

C pasBUTHEM YTIIe0OBIBAIONICH MTPOMBIIIJICHHOCTH PErvoHa aKTyaIu3Hupy-
I0TCSI HTH(PACTPYKTYpHBbIE MPOOJIEMBI, B TIEPBYIO O4Yepeab TPAHCIIOPTHOTO oOec-
HEeUeHHMS, Ul PeIeHUs KOTOPBIX TpeOyeTcsl pa3BUTUE XKEJIe3HOAOPOKHON CEeTH B
pecryOIinKe, a TaKKe CTPOUTENILCTBO MocTa uepe3 p. AbakaH. BpemMeHHBIM pe-
IIEHHEM CTaJI0 COOPYKEHHE IMOHTOHHOIO MOCTa Ha IMyTH ApiiaHoBo — JloMoxa-
KOBO, IMO3BOJISIOLIETO YMEHBLINTh TPAHCHOPTHBIE M3AEPKKH. OJHAKO C y4eTOM
JATBHEHTIIETO OCBOCHHSI YTOJIBHBIX MECTOPOKACHUNH HEOOXOIMMO TIOCTPOUTH ITy-
T TpuMbIKaHus K cT. XoHbX (KpacHosipckoil jxene3Hoi Aoporu), KoTopas He
NpUCTIOCO0SieHa Al TPY30BBIX OINEpanuii. DTOT MPOEKT NOPOrOCTOSINUH, MO-
CKOJIbKY TpeOyeT BO3BeIEHHS OCHOBATeNbHOTO MocTa uepe3 p. Abakan. Ctpou-
TENbCTBO JINHUHU C BBIXOJAOM Ha XOHBIX AT HE TOJBKO JTOTIOJHUTENbHBIE MyTH,
HO ¥ PE3EPBHBII MOCTOBOH MEPEXO0/, KOTOPBIN IIIAHUPYETCS CEIaTh COBMEIIECH-
HBIM ¢ aBTooporoid. O0beM MHBECTULMI ompenensercs B Memopanayme o pas-
BUTHM MAarucCTPajJbHOTO W MPOMBIIUIEHHOTO >KEJIe3HOJOPOKHOTO TPaHCIIOpPTa
PeciyOnmukm  Xakacus wa 2018-2023 r1r., moamucanHoMm B KpacHosipcke
13.04.2018. UuBectrmmu OAO «PX][» coctaBsar 19 mupz pyO., BIOXKEHHS MPO-
MBIIIIEHHBIX TPEANPUATHH — TTopsiaka 8 Mipa pyO. [Yrimto ctposit mopory, 2018].

3akiouenne

[IpumMeHeHUEe AMCTAHLMOHHBIX METOAOB 30HIUPOBAHUS 3E€MJIHM MO3BOJIAET
OTIPEAETUTh MAacCIITa0bl pa3paboTOK yTiaemo0bun, BBIYMCIUTh UX CKOPOCTh U B
HEKOTOPOH Mepe OICHUTH TIIyOMHY MEePECTPOMKH JaHIIIaQTHOrO 00JUKa TeppHU-
topuu. OMHAKO aHATU3 KOCBEHHOro BIusHUSA (ypoBeHb mpeBbimeHus [1]IK mo
XUMHYECKUM 3JIEMEHTaM U IITyMOBOE BO3CHCTBUE, HAPYIICHNE ITyTe MUTPAIHN
TITHIT U T. T1.) Ha OKOJIOTHIECKYIO0 00CTaHOBKY ¢ TIOMOIIBI0 J[33 3aTpyIHEHO BBUIY
00BEKTUBHBIX 00CTOSTENBCTB. sl pemenus: mpodieM, CBSI3aHHBIX C COXpaHEeHH-
€M OKpY’KaloIlel cpeapl, He0OXOIUMO TPUMEHEHHE KOMILIEKCHOTO MOAXO0na U
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CpaBHUTEIBHO-TeOrpauaeckoro MeToma ucciefaoBanusa. Takum oOpa3om, au-
CTAHIIMOHHBIE METOJbl MCCIICIOBAHUS SIBJISIOTCS YJAOOHBIM HHCTPYMEHTOM IpPH
MOHHUTOPUHTE TpaHC(HOpPMAIMA W JMHAMUKUA BOCCTAaHOBICHHs TeocucteM Koii-
0OaJIbCKOM CTEITH.

Yrienobprda — Hanbonee TUHAMHUYHO PAa3BUBAIONIASICS OTPACIb MTPOMEIIII-
nenHocTn Xakacuu. C yBeTMYEHUEM J00BIYH YIUII BOSHUKACT Psiji MpoOiIeM, CBs-
3aHHBIX KaK ¢ 9KOHOMHYECKUMH, TaK U SKOJIOTHYECKUMH acriekTamu. HekoTopsie
U3 HUX, TAKWE KaK TPAHCIIOPTHAs HH(PpACTPYKTypa, TpeOyeT BMEIIaTeIbCTBA TOC-
yaapcTBa (CTpOUTENBCTBO MocTa uepe3 p. AbakaH, mepecTtpoiika cT. XOHBIX
U T.1.), YTO CBSI3aHO C KPYNHBIMH HHBECTULIMOHHBIMHU BiuBaHUAMH. OmHAKO
TaK)Ke CYIIECTBYIOT M SKOJOTHYECKUE MPOOIeMBbl: Ha Teppuropun beiickoro me-
CTOpOXkIeHUua HaxoasaTcs ypouuina Copokaozepku U Tpexosepku (¢ OOIBIINM
KOJIMYECTBOM MEJIKUX 03€p), TJe OOMTaeT MHOXECTBO BHJOB (B TOM 4HCIEC U
KPaCHOKHIKHBIX ) )KHBOTHBIX, C pACIINPEHHEM TEPPUTOPHH pa3pabOTOK BO3HUKA-
eT yrpo3a s ux Mectooburanuii. Takum oOpa3om, eciu poOIeMBbl, CBSI3aHHBIE
¢ uHQPaACTPYKTYpOH, peliacMbl B TEUCHUE CIKATOTO OTPE3Ka BPEMEHH, TO BOIPO-
CBI OXpaHbl MPUPOABI TPEOYIOT TIIATEIHHOTO M B3BEIICHHOTO PACCMOTPEHHUS U
JETATHPHOW TPOPAa0OTKU B IESIX MUHUMM3AIIMN HETaTUBHBIX BO3ICHCTBUI Ha
OKpyXarlInyio cpeny. HeoOXoauMo MpUHITHE PEIICHUM, MO3BOJISIONUX COXpa-
HUTh YHUKAJIBbHBIC 00BEKTHI IPUPo bl KoHOambcKoi cremnm.

Paboma evinonnena ¢ pamxax HUP «CmpyxkmypHoe pasnoodpasue u pas-
eumue 2eocucmem Cubupu 6 nozoHem 2onoyene 8 yciogusax 2100a1bHbIX U3MeHe-
HULL KIUMAMA U aHmMpono2enHo2o npeccuneay (Ne 0347-2016-0003).
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Analysis of Dynamics Mining of Beyskoye Coal Deposit
in Koybalskaya Steppe (Republic of Hakassia)
with Application of Remote Methods

I. V. Balyazin
V. B. Sochava Institute of Geography SB RAS, Irkutsk, Russian Federation

Abstract. The paper presents the results of an analysis of the dynamics of the development of
the Beiskoye coal field. From this point of view, the territory is interesting in that it is an an-
cient riverbed and which represents the most common conditions that are most convenient for
the development of the coal mining industry. A detailed review of the dynamics of the devel-
opment of mining in the coal industry is required. Coal mining is a fairly new industry for the
Koybalskaya steppe. The coal industry is the most dynamic industry in Khakassia. With in-
creasing production, a number of acute problems arise. Some of them, such as transport infra-
structure, require government intervention. However, there is also a big environmental prob-
lem; in the Beyskoye field there are tracts of Sorokaozerka and Trekhozerka (with a large
number of small lakes), inhabited by many species (including the Red Book) animals. It is
necessary to make decisions that allow preserving the unique objects of nature of the
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Koybalskaya steppe. The use of remote sensing methods allows us to estimate the scale of the
development of coal mining, their speed and to some extent allow us to estimate the depth of
the restructuring of the landscape image of the territory.

Keywords: coal mining industry, specially protected areas, remote sensing methods.
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