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B cTatbe npencTaBieHbl pesybTaThl MCCIE[0BaHA AEA-
TeNIbHOCTY Yr/Ieq0ObIBAOLIErO MPEANPUATHS B TOM/INBHO-
SHEPreTMyecKoM Komrnexce TannaHga. B xone ancraHLmoH-
HOrO MOHUTOPUHIA Y aHanMTUYECKUX PacyeToB BbIABIEHO
KOJINYECTBO FOPHBIX 1 TPAHCIOPTHBIX MaLLMH, paboTaroLymx
B YrosibHOM Kapbepe. 1o pe3ysbratam Criy THUKOBOV CbeM-
KW B TeYEHME MHOrO/IETHEro nepmona BblaBaeH CTabusibHbIV
TDeHZ B JObbIYE v MOTPebeHN YITIA.

Kniouyeswbie cnoea: Koponescmeo TausnaHo, monsiugHo-
SHepzaemuyeckuli KOMNJ1eKc, MECMOPOXOEHUA y2Jid, Y20 lb-
Hble Kapbepebl, 20pHble U MPAHCNOPMHbIe MAWUHbI, me-
nsio8ble CMAaHyuu, OUCMAaHYUOHHOe 30HOUpPOBaHuUe 3emIu.
Ana yumupoeaHusa: OueHka dopmaTa yronbHon npo-
MbILWeHHOCTM B TannaHze ¢ ncnonb3oBaHWeEM UHOP-
MaLMM ANCTAHLMOHHOIO MOHUTOPWHIA 3EMAIN U3 KOCMO-
ca/ W.B. 3eHbKoB, YnHb Jle XyHr, 0.A. AHuweHKo n ap. //
Yronb. 2022. N2 4. C. 24-27. DOI: 10.18796/0041-5790-
2022-4-24-27.

BBEOEHUE

B nocnepgHwme rogbl, HECMOTPA HAa MUPOBbIE NPU3bIBbI K
COKpaLLeHUIo KoNMyecTBa BbipabaTbiBaeMol dneKTprye-
CKOW SHEeprum Ha OCHOBEe CKMUraHuA yrnsa, 4ona nocneq-
Hell B CTPYKTYype BbipabaTbiBaeMOM SHEPIUM OCTAETCSA Ha
BbICOKOM YpOBHe. [naHupyembili TpeHA B Pa3BUTUN FO-
6anbHOW SHEPreTNKN NOMTHOCTBIO UTHOPUPYET CUTYaL o,
B KOTOPOW Npu TOTaSIbHOM Nepexofe Ha «3eNeHyIo dHep-
reTrKy» C MICNoJb30BaHMEM KPEMHMEBbIX OaTapel, BETPO-
reHepaTopoB, 6MoTonIMBa 6€3 HEOOXOAMMbIX MOLLHOCTEN
OCTaHYTCA KPYMHble MeTanypruyeckne, MalMHOCTPOU-
TeNbHbIe N XMUYECKME KOHLEePHbl. OTMETUM, 4To € 1950-x
rogoB SHEpProemKkne NPou3BoACTBa HAYMHAOT MaCCOBO
CO34aBaTbCA B Pa3BUTbIX CTPaHax, a ¢ 1970-x ronos Habsto-
[laeTcA NX NepeHOoC B rocyaapcTaa C AelleBoi paboueii cu-
noi, B Tom uncne u B lOro-Boctounyto Asmio. Kak nssect-
HO, B 5TOM MaKpOpEernoHe JoNA 3NeKTPUIYeCKON sHepruu,

" UiccnedosaHue nposedeHo 8 pamkax MexoyHapooH020 COMpyOHuUYe-
cmea 8 06/1acmu pacwiupeHus cghepsbl UCNOb30BAHUSA MexHo102uli
OUCMAHYUOHHO20 30HOUPOBAHUS 3eMJIu.



BblpabaTbiBaeMoOl NPU CKUFaHUU YA, A0 CYX NMOP OCTaeT-
CA BbICOKON. Knnmatuyeckue ycnoBus v Tersble BOAbl MO-
peii No3BONAT MacTabHO pa3BrBaTb 34eCh MISAKHbIN OT-
Ibix. BmecTe ¢ Tem 3gecb paboTatoT KpynHble npeanpuaTmsa
C 60onbWKUM NOTPEO6NEHNEM 3IEKTPO3Heprun. Ha ouepea-
HOM 3Tarne MHOTFONIETHUX UCCIeJOBaHUIN pa3MeLLeHUs Npo-
N3BOAUTENbHbIX CMJT B MUPOBOM MacluTabe ¢ NCrnosnb30Ba-
HUeM pecypcoB ANCTAHLMOHHOIO 30HANPOBAHNSA 3eMKn 13
KOCMOCa U3yyeHa fenaTeNIbHOCTb Yrnefo0blBatoLLero CeKTo-
ppa sKoHoMUKK KoponescTa TannaHg. 3TUm HGopmaLMoH-
HbIM PECYPCOM B OCHOBHOM MOJb3YHOTCA CMELMANUCTbI NpU
nccnefoBaHum 6uocpepHorn 060M0UKM 3eMnK, UTO OTPaxe-
HO B crieyunanbHon HayuHom nutepatype [1,2,3,4,5.6,7, 8].

NCCNEQOBAHUE NPOU3BOACTBEHHON
DEATEJIbHOCTU OBBbEKTOB
TOMJIMBHO-OHEPTETUYECKOIO KOMIJIEKCA
(YTOJIbHAATEHEPALIA) HATEPPUTOPUN TAUJTAHAA
Mo faHHBIM AUCTaHLMOHHOTO 30HAMPOBAHWA AO6bIYA, YA
OTKPbITbIM CNOCOGOM OCYLIEeCTBNAETCA B €AUHCTBEHHOM Ka-
pbepe B LeHTPabHOM YacT! NPOBUHLMUKX JTaMMaHT NCKAto-
UNTENBbHO ANA CKMMaHWA Ha TENIOBOW 31eKTpocTaHumu. lNo-
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cnefHAsA NMeeT oaMHHAAUaTb SHEProbnoKoB obLieln MoL-
HoCTbio 2500 MBT 1 pacnonoxeHa «Ha 60pTy Kapbepa» [9].
TeppuUtopus NPOMBbILLIEHHON MIOLWAAKM 3aHUMAET y4acToOK
TPOMMYECKOrO Jieca B BUAe OBasa C pa3Mmepamu ocen 9 u
12 KM (CM. pUCYHOK).

OTKpbITblE FOpPHbIe PabOTbl HA STOM MECTOPOXKAEHMM MaC-
LWTabHO Npoun3BOAsAT ¢ cepeanHbl 1970-x rogos. [1Ba obbekTa
TOMJIMBHO-3HEPreTMUYECKOro KoOMriekca HaxoasaTcs B Kpyr-
HOW MEXropHOW BNaguHe. 3anycK B SKCNyaTaLuio KpynHo-
ro yrofibHOro Kapbepa M TenIOBOW CTaHLUMU NO3BONUI pe-
WKNTb Npo6nemMy CHabXeHUs NeKTPUYECKON SHeprmen ce-
BEPHbIX 1 LIeHTPasibHbIX MPOBUHLMIA KOPONEBCTBA. Takxe
6bin10 co3gaHo 6onee 3000 BbICOKOKBaNMGMLMPOBAHHbIX
pabounx MecT, YTO YaCTUYHO PELINOo NPobaemMy 3aHATOCTM
MECTHOro HaceneHus. [nowaab NPOMbILLIIEHHON NowWwaa-
Ku € 1984 r. yennumnacb ¢ 2780 go 8800 ra ncknoumrenb-
HO 3a CYEeT pacMPEHMA FPaHUL, TOPHOro OTBOJA Ha MeCTO-
POXOEHNN N KOHTYPOB BHELUHUX MOPOAHbIX OTBaNoB [9].

Mo gaHHbIM CMYTHUKOBOW CbEMKW YCTaHOBJIEHO FOPHO-
reosiornyeckoe CTpoeHme pa3pabaTbiBaeMOro MeCTopOX-
LeHua yrna. Ha yrneHacbllweHHbIX yyacTKax B pa3pabort-
Ke HaxoAAaTCA YeTblpe CONMMKEHHBIX YrObHbIX MacTa map-

DpazmeHmM KOCMOCHUMKA C pdcnosioxeHUeM 06bekmos y20/1bHOU 2eHepayuu 3/1ekmpo3Hepauu 8 patioHe Mae Mo Ha meppumopuu
TaunaHoa: 1 - Oelicmsyrouwjuli y2onbHbIl Kapeep; 2 — 8HeWHUU NOpoOHbIli omeari; 3 — 8HeWHUU NOpoOHbIli omeas nocsie npou3soocmesad
pabom no nepesody 8 KamMez2opuro «<NPUPOOHbIL TaHOWapmy; 4 — y20s1bHbIl CK1A0; 5 — mensiosas 31eKmpocmanyus
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kn b2, no poccunckoi knaccndukaumm, obuein MOLWHOCTbIO
0o 30 m. B yrneBmelyatowieinn Tonwe naactbl UMET Moso-
roe 3aneraHue, 6nm3Koe K ropusoHTanbHoMy. [ToKpbiBalo-
LMe nopoabl CBepXY BHU3 NPeACTaBAeHbl PbIXJIbIMU FOPHbI-
MM MopoJamM YETBEPTUYHOTO BO3pacTa MOLLHOCTbIO 5-6 M,
Kpenkumn aneBpomtaMmm MOLWHOCTbIO Ao 30 M 1 Kpenku-
MW NecYaHnKamm MoLLHOCTbI0 Ao 30 m. NopogHble npocnowu,
pasgensiowme yronbHble NaacTbl, COcToAT Ha 100% u3 nec-
YaHUKOB MOLLHOCTbIO 10 10 M. OTMETMM, UTO BCE FOPHbIE MO-
poAbl, KpOME C/I0A FOPHbIX NOPOJ YeTBEPTUYHOIO BO3pac-
Ta 1 Yris, nepef 3KCKaBaLumen pbiXAT C UCMONb30BaHNEM
6ypoB3pbIBHOrO crocoba [9].

JTorncTnky ropHbix NOpoA Nocsie BbieMKU rupasnuye-
CKVMMM 3KCKaBaTopaMm C BMECTUMOCTbIO KOBLUA 2,5-8 Ky6. M
obecneymBaeT KOMOUHUPOBAHHBIN LIUKINYHO-MOTOYHbIN
TPaHCNOPT. DKCKaBaTOPbl paboTaloT B KOMIIEKCe C aBTOCa-
MoOcCBanamMmu rpysonogbemHocTbto 30-60 T. TpaHCcnopTHOE
BHYTPMKapbepHoe nfeyo He npesbiwaeT 1,2 KM. BckpbiLw-
Hble MOPOAbI BbIFPYKalT B NpUemMHble GyHKepbl nepe-
[OBVXHbIX APOOUIBbHBIX YCTAHOBOK, B KOHCTPYKL MK KOTO-
pbiX NPeAyCMOTPEH BbINMYCK N3MeJIbYEHHbIX TOPHbIX NO-
poA4 Ha MarncTpanbHble KOHBenepbl. PaccTtoAHne TpaHc-
NOPTUPOBKN BCKPbILHbIX MOPOA Ha BHELWHME OTBabl MO
KOHBeNepHbIM rafniepeam coctasnaeT 7-9 Km. Bckpbiwy Ha
OTBasiax NPVHMMAIOT NATb OTBAIOOOPA30BaTENEN, KaXabli
npounssoguTenbHocTbio 3000 T/4. B apxntekType oTBanoB
OTYET/IMBO NPOCMATPUBAOTCA BOCEMb APYCOB, pa3faeseH-
HbIX MeXay co60l1 Mo BepTUKaNN rOpU30OHTabHbIMM MJ10-
WajKaMuy WMPUHON 8-9 M ¢ 0OYCTPONCTBOM Ha HUX aBTO-
MOGMbHBIX JOPOT. [06bITbIN YrONib BHYTPY Kapbepa Tak-
e TPaHCNOoPTUPYIOT B aHaNOrMYHbIX aBTOCaMOCBasnax Ao
NpUeMHbIX BYHKEPOB MONyCTaLMOHAPHBIX 4POOMIbHbBIX
YCTaHOBOK C BblMYCKOM N3MeNIbYEHHOTO YA Ha KOHBEN-
ep. [1o KoHBeMePHbIM JIMHNAM Yrofb HanpaBAAETCA Ha CTa-
LUMOHapHbIN cknag pasmepom 360x830 m. Co cknaga yronb
NOAAIoT Ha NIEeKTPOCTaHUMIO.

Mo AaHHbIM CNYTHUKOBOWN CbeMKM YCTaHOBJIEHO, YTO CO6-
CTBEHHWKM YrONIbHOTO Kapbepa B MaKCManbHOM CTeNeHU
HEeCyT COLManbHy0 OTBETCTBEHHOCTb Nepeq 00LecTBOM
3a BbIMOJIHEHME paboT, BXOAALMX B KOMMIEKC NPUPOAO0-
OXpaHHbIX MeponpuaTui. MoaTBepxaeHeM 3TOMyY ABNA-
eTcA BHewWwHu otBan (3) (cm. pucyHok). OTcbinKa ero Bepx-
Hero Apyca 6bina 3akoH4YeHa B 2002 r. MNapannenbHo ¢ 3a-
BEpLUEHNEM €ro OTCbINKM NPOBOANANCH BOCCTAHOBUTESb-
Hble paboTbl Ha NPOTAXEHWY CEMU NET NOC/IeA0BaATENBbHO
Nno NPUHLMMY «CHU3Y BBepx». ITorom paboT ABunca ne-
peBo OTBaNa 13 KaTeropum «3emmnm NpoMbILIIEHHOTO Ha-
3HAUeHNA» B KaTEroOpuIo «3eMu JIeCHoro poHaa» no poc-
CuiACcKom Knaccndurkaumn. B gaHHoM criyyae Bo3BpaTt 06b-
€KTa ropHOMPOMBILLIEHHOTO NaHAWwadTa B OKPY»KatoLLyto
NPUPOAHYIO Cpeay, NO HalleMy MHEHMI0, MOXHO CYMTaTb
NPUMepPOM-3TalOHOM ANA MHOTOYNCIEHHbIX Npeanpua-
TUI yrnefoObiBatoLLlen NPOMbILWIEHHOCTH, HA KOTOPbIX OT-
HOLIeHMEe K NPUPOJOOXPAaHHbIM MEPONPUATUAM HAXOAUT-
€A Ha BeCbMa HU3KOM ypoBHe [9].

Bcero, no gaHHbIM CNYTHMKOBOW CbeMKU, B uccnegye-
MOM Kapbepe Ha OypeHunun B3pbIBHbIX CKBaXUH paboTa-
0T BOCEMb OYPOBbIX CTAHKOB, Ha BbleMKe BCKPbILIHbIX MO-
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pOA 1 yrna NCnosnb3yloT 42 rmpgpaBnMyeckmnx sKkCKaBaTopa
(B 0OCHOBHOM «0OpaTHas fionaTta») C BMECTUMOCTbIO KOB-
wa 2,5 Ky6. M 1 TpruALaTb rmapaBnMyecknux 3KCKaBaTopoB
c npeobnagaHuem TMna «npAmas sionata» U BMECTUMOCTbIO
KoBLWa 8 Ky6. M. BCKpbILWHbIE MOpOAb! 1 Yrofib TPaHCNop-
TUPYIOTCA BHYTPM Kapbepa 126 aBTocamocBanamm rpyso-
nogbemHocTbio 30 T u 122 aBTOCaMoOCBanamu rpy3onogb-
eMHOCTbio 60 T. MpumepHO 30% ropHbIX N TPAHCMOPTHbIX
MalUVH HaxodATca B pesepie. KoadpuumeHT BCKpbIiWn B
3TOM Kapbepe HaxoauTcAa Ha ypoBHe 4 T/T. O6bem nepepa-
6aTbiBAaEMOW rOPHON MACChl, MO HallEWN OLlEHKE, COCTaBIA-
eT 75 MiH T B rog. /13 3Toro o6bema fobblvya yris HaxoanT-
€A Ha ypoBHe 15 MAIH T B rof.

3AKJTIOMEHUE

Mo pe3ynbTaTam CNYTHUKOBOW CbeMKU onpegeneH co-
CTaB rOPHOTPAHCMOPTHOro obopynoBaHus, paboTatoue-
ro B YrofIbHOM Kapbepe 1 siBAALLErocs NocTaBLMKOM TO-
NanBa Ha KPYMHYIO TEMOBYI0 dneKkTpocTaHumio «Mae Mo».
Mo Hawewn oueHKe, fO6bIYa YA OTKPbLITBIM CNOCOOOM Ha
TeppuTopumn TaunaHga coctasndeT 15 MAH T B rog. 3a cuet
paboTbl TEMIOBON 31EKTPOCTAHLMM 3aKpbIBaeTCA NoTpeob-
HOCTb B 3/1IEKTPO3HEPrM He TONIbKO CEBEPHbIX, HO 1 H0X-
HbIX TeppUTOpWiA. B Lenom, No AaHHbIM ANCTaHLVOHHOTO
MOHUTOPVIHIA, B MOCNeAHWE ABa AeCATUNETUSA Ha TEPPUTO-
pun TavnaHga HabnogaeTca CTabubHbIN TPeHA B A06bIYe
YA OTKPbITbIM COCO60M.
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