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"IlycTb He HanpacHo rpeeT

M cBeTUT CONMHUE.

MNMycTb He HaANpacHoO TeyeT Boja
M 6b10T BOJIHbI O bGeper.

Hapfo oTHATbL Yy HUX

Aapbl npupoabl
N nokopuTb nX, cBA3aB
Mo cBoemMy>kenaHuio".

AaHTe Annrbepu
(1265-1321)

BBEAEHVE

B cBA3M ¢ MeneHHbIM, HO BEPHbLIM MCYepraHu-
€M pecypcoB OCHOBHbIX 3HEpProHocuTenen, B nep-
BYIO ouyepefb, HePTU U rasa, a TakXke orpaHMYeH-
HOCTbIO MEepPCrneKTUB pPasBUTUSA TUAPO- N aTOMHOWM
3HEPreTMKM, BO MHOTUX CTpaHax Mmvpa BeayTCcs Uc-
clfiefoBaHMA No pacLUUPeHUIO NCMNO/b30BaHWA allb-
TepHaTUBHbIX 3HEProHocuTene — Topda, ropto-
4mx craHues, 6UTYMOB, HeTpagULMOHHbIX rasos,
3Heprumn Tenna 3emnu, conHua, BeTpa, OKeaHa,
6nocmnHTesa n ap. B psage ctpaH B 3TOM Hanpasne-
HUW JOCTUTHYTbI onpeAefieHHble YCNexXn: N3 yrofb-
HbIX MNJacToB [0OblBaeTCA MeTaH, paboTakrT Co-
HeyHble, BETPOBbIE U TMAPOTEPMasIbHbIE 3M1EKTPO-
CTaHUuKM, N3 0TX0A0B BblpabaTbiBaeTcsa 6uoras, u3
6uomacchl rnosy4yardT MOTOPHOE TOMNMBO U T.4. Pa-
60Tbl MO UCMO/Ib30BaAHMIO allbTEPHATUBHbLIX 3HEP-
roHocuTenen Beaytcs u B Poccun.

Pacnops>xeHnem lMpaBuTenscTBa Poccuiickoi
depepaunmmn ot 28 aBrycta 2003 r. Ne 1234-p yT-
BepXXaeHa DHepreTuyeckaa cTparterna Poccum Ha
nepunopn go 2020 roga (21), B KOTOpOW 60MbLLUOE
BHUMaHue yaeneHo Heo6Xxoa4MMoCTU MUCMNOb30Ba-
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HUA BO306HOB/IAEMbIX UCTOYHUKOB 3HEPTUU U Me-
CTHbIX BUAOB Tonnmea. B yacTHoCcTK, B Hell OTMe-
yaeTtcs:

"CTpaTtermyecKumMmn uUensMmm MCNofib30BaHUA
BO306HOB/IAEMbIX UICTOYHUKOB 3HEPTNN ABNAKOTCA:

— COKpalleHune noTpebseHna HeBO30O6HOBNAe-
MbIX TOMJVBHO-3HEPIreTUYECKNX PECYPCOB,;

— CHVD>KEHUMe 3KO0N0rMYecKom Harpysku ot ges-
TeNbHOCTW TOMIMBHO-3HEPIreTUYEeCKOro KOMI/EKCa,

— obecneyeHune AeUeHTPaIN30BaHHbIX MoTpe-
6uTenein N permMoHOB C AalbHUM U CEe30HHbIM 3aBO-
30M TOMMBA,;

— CHW>XeHMe pacxofoB Ha fafibHEMPUBO3HOE
TONNMBO".

W panee: "Io oueHKaM, TEXHUYECKUM NOTEHLMN-
aJ BO306HOBNSAEMbIX MICTOYHUKOB 3HEPTUN COCTaB-
naet nopsagka 4,6 mapa T y.T. B rod, TO ecTb B MATb
pa3 npesBblllaeT 06beM NOTpebneHNA BCexX TOMINB-
HO-3HepreTUYecKux pecypcos Poccmun, a SKOHOMU-
YecKMin noTeHuman onpegeneH B 270 MAH T y.T. B
rog, 4To He MHormm 6onee 25 NPoUEHTOB OT roAo-
BOro BHYTpPeHHero rnotpebieHnsa aHepropecypcos
B CTpaHe. B HacTosAwee BpeMsA 3KOHOMNYECKUIA NO-
TeHUMas BO306HOBNSAEMbIX UCTOYHUKOB 3HEPruun
CYLLLeCTBEHHO YBENNYNIICA B CBA3W C NMOAOPOXKAHU-
eM TpagMunoHHOro Tonamea.

Mo Bcem Bugam obopynoBaHUA 4/ BO306HOB-
NnAemMbIX MCTOYHUKOB 3Heprmum Poccusa coOTBETCT-
BYeT MUPOBOMY YPOBHIO.

Jona B0O306HOBNAEMbIX MICTOYHUKOB 3HEPTUU B
NPOVU3BOACTBE 3/IEKTPO3IHEPIrUM cocTaBuia B
2002 rogy 0,5 npoueHTa oT 06LLero NpPonsBoACTBa
nan 4,2 mnpa KBT ¢4, a 06bemM 3amMeLLEHUS opraHnye-
CKOro Tornnmea - OKONo 1 npoueHTa OT o6Luiero rno-
TpebneHus aHeprun nnv okono 10 MaH T y.T. B rog,
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Mo oyeHkam creymanncToB, K 2010 rogy mo>keT
O6bITb OCyLlLEeCTBNEH BBOA4 B [AeWCTBME OKO/O
1000 MBT anekTpuyeckmnx n 1200 MBT TennoBbIX
MOLLHOCTEN Ha 6a3e BO30OHOBASAEMbIX MCTOYHWU-
KOB 3HEPruy npu COOTBETCTBYHOLLEN rocypapcT-
BEHHOIN nopaep>kke".

B HacToAweh paboTe caenaHa nonbiTKa 0606-
LWNTb HAKOMMEHHbIA B 3TOW 06nacTu onbIT K oue-
HUTb 3PEKTUBHOCTb UCMONb30BAHUA TexX WIu
WHbIX 3HEProHoOCUTeNei B pasiMUHbIX pervoHax
Poccun u 3a pybexkom.

B paboTe ucnonb3oBaHbl Martepuanbl, onyo6nu-
KOBaHHble B 1990—2003 rr. B pa34HbIX N3gaHu-
ax: "FopHOW 3HuUMKnonegmn", MoHorpadpusax,
c6bopHMKax cTaTein un >XKypHanax "OHeprusa",
“DHepreTnyeckoe CTPOUTENBCTBO", “IMApPOTEXHN-
yeckoe cTpouTenscTtBo”, "Yrone" v gp. Ha 60nb-
LLUMHCTBO M3 HUX CHOCKW AaHbl BHYTpPU TekcTa. Pu-
CYHKWN B TEKCTe B3ATbl U3 XXypHa/ioB "OHeprusa®,
"MMApoTEXHNYECKOE CTPOUTENLCTBO" U Ap.

OCHOBHOW TEKCT HanucaH AOKTOPOM reosoro-
MUHepanornyecknx Hayk, npodgeccopom M.B. INo-
MublHbIM. B cocTaBneHnn paga pa3fenoB yyacTBO-
Ba/IM KaHOMOATbl reonoro-MuHepanormMyecKnx Ha-
YK A.M. lNonnuybiH 1 H.B. IMNMpoHnHa. B c6ope maTe-
pvana aBTopam nomoranu cTyaeHTbl Kadenpbl reo-
NIOrNN N TEOXNMNU TOPHOYNX NCKOMAEMbIX Freonoru-
yeckoro gpakynbteta MI'y mvm. M.B. JlomoHOCOBa:
O. borpgaHoBa, FO. BpognyaHckas, A. NaBpunoBa,
HO. Anmnyn, C. >XgaHoBa, M. VBaHoB, A. Kewun-
wesa, O. KewnweBa, E. Koponesa, [. Myxamagee-
Ba, M. CapkucsiH, K. CopokuH, IN. Yanbin, M. Ye-
KaeBa, H. YecHokoB, A. LLlexyHoB. Odopmunm pa-
6oty WN.B. 3ybkoBa, E.FO. Makaposa v [.W1. lNMuca-
peB. BceM M NCKpeHHAA GharogapHoOCTb.



ATbTEPHATVIBHBIE 3SHEPTOHOCUTE/IN:
PECYPCbI, MNEPCIMEKTVBbI NCIO/Ib30BAHNA

OpHOM N3 hyHAaMeHTaNbHbIX Npobnem, cTos-
WX rnepen YenoBeyecTBOM, ABNAETCA 3HepreTuye-
ckas npob6nema. B HacTosulee BpeMs OCHOBHbIMU
NCTOYHUKaMMN IHEPTUN SBNAKOTCA Yroflb, HEPTb U
ras. MIx NporHo3Hble pecypchbl OLEHMBAIOTCS, COOT-
BETCTBEHHO, B 15TpnH T, 500 mapg T v 400 TpnAH M3
npu paseegaHHbIX 3anacax 1685 mnpa 1, 137 mapa T
n 140 TpnH m3(Tabn. 1).

Mpwn coBpemeHHOM (2000 r.) ypoBHe A006bIYn
pa3sBegaHHbIX 3anacoB yrna xsatuT Ha 400 ner,
Hed)Tn Ha 42 roga v rasa Ha 61 rog. EcTecTBeHHO,
UTO CO BpPEMEeHeM 4acTb MPOrHO3HbIX Pecypcos
Tak)Xe 6yaeT OCBOeHa, HO CTOMMOCTb UX [06bl4un
6yaeT NOCTOAHHO pacTu.

B Poccumn obecnedyeHHOCTb A06blUM pa3BefaH-
HbIMM 3anacamMmu yrfia M rasa 3Ha4dyuTe/lbHO BbILLE,
4yemM B Mupe (Taon. 2).

Ponb pas3nnyHbIX NCTOYHNUKOB 3HEPTUUN B MUPEe
B pa3Hble nepmnogbl MeHsinach (tabn. 3).

MHorune cTofieTa OCHOBHbLIM WCTOYHUKOM
SHEpPruu B Mmpe ABNANNCL 06bIKHOBEHHbIE ApOBa U
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Ta6nuua 1
Pecypcbl, 3anacobl

1 A06blYa roproUrx UCKOMaeMbIX B MUpe

ObecnevyeHHOCTb
PasBegaH- [o06bl-  obblun, net
loptoyee Pecyp- Hble 3ana- 4a
MCKOMNaemoe Cbl chbl 2000 . Pecyp- PasBesaH-
camn HbIMK 3a-
nacamu
Yrons, 15000 1685 4,2 3571 401
MApAT
HedTsb, 500 137 3,3 151 42
MApAaT
ras, 400 140 2,3 174 61
TPAH M3
Tabnuya 2

Pecypcbl, 3anachbl
1 go6blva roptoUnx MCKomnaemMbix B Poccum

ObecnevyeHHOCTb
PassesaH- [o6bi-  AOOBIHM, NeT
loprouee Pecyp- Hbie ua
vcKornaemoe  Cbl 3anachbl 2000T. Pecyp- PaseeaaH-
HbIMK 3a-
camu
nacamu
Yrone, 4450 201 0,257 17315 817
MApAaT
ras, 216 48,9 0,584 370 84
TPAH M3



Tabnuua 3

Mpon3BOACTBO 3HEPrETUUECKMX PECYPCOB B MUPE
B 1990-2020 rr. [5]

NCTOYHMKM 3Heprun  1900r. 1990r. 2000r. 2010r.* 2020r.*

Bcero,
MNpao TY.T. 1 1 12,5 14 18
% 100 100 100 100 100

B Tom uwucne:

Yronb 56 29 31 33 35
HedTb 2 40 35 28 20
a3 1 22 22 21 21
f'mapoaHeprus 2 2,5 3 3 3
ATOMHas aHeprusa — 6,5 8 10 12
Mpouve, BKAOYaAA 39 Aonn 1 5 9
anbTepHaTUBHble %

3HEepProHOCUTENN

* OueHka

Apyroe TonNAMBO pPacTUTENIbHOIO NMPOUCXOXKAEHUA.
K Hauvany XX Beka 60/siee nonoBuHbI B TOMINBHO-
sHepretTnyeckom 6anaHce (T3B) mumpa npuxogm-
flacb Ha 401K UCKOMAaeMOoro yriig, a Ha o0 HedpTur
N rasa — BCero nepsble npoueHTbl. K KOHUY
XX Beka aBe Tpetn TOba obecneuymBanuch 3a cyeT
HedpTV M rasa U MeHee TpeTu — 3a cYyeT yrnd. B
NnepcrneKkTnBe OXXMOAEeTCA CHUXKEHME POU HedpTH,
cTabunnsaumsa —nNpupoaHOro rasa v pocT ONN YT -
na. HapeaTtbca HayBenndeHune B TObe ponu rugpo-
3Hepruu, No pagy NPUYNH, He NpuUxoanTcs. UTo Ka-
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caeTcsl po/int aTOMHOW 3HepreTmku, To, HECMOTPS
Ha N3BEeCTHbIe HeraTuBHbIE MOMEHTLI, UCMO/Ib30Ba-
Hue ee B aHepreTuke byaeT pactu. MNpasga, No He-
KOTOpPbIM oOuUgHKaM, K 2020 roay Aonst aTOMHOW
3HEeprum Mo>KeT CHMU3NTbCA Ao 5%, a ruapoaHep-
rmn — ao 2% (3Heprus, 2002, Ne 2).

Bo MHOrmx crtpaHax B NPoOM3BOACTBE 3M1EKTPO-
3Hepruuv n Ternsia ocobeHHO BenMKa poJib UCKornae-
Moro yrnsa (%): MNMonswa — 96, KOAP — 90, ABcTpa-
ma — 84, Kutanm — 80, Uexua — 71, CLLUA — 56,
JdaHna — 52, Nl'epmaHna — 51, a B Poccun Bcero 18!
3TO cBA3aHO HenpaBW/bHbLIM Y HAaCc COOTHOLLUEHUEM
yrofib —ra3s —masyT, paccuMTaHHOM MO0 MapuTeTy
nokynaTtenbHOW cnocobHocTM BanoT: Poccua
1.0,8:1,3, CLWA 1:2,3:2,1, BennkobputaHus
1:1,8:1,6, lepmaHna 1:2,4:1,7. Bo Bcex cTpaHax,
Kpome Poccuun, ras Aopo>ke yrnsa.

YuuTbiBasd MNOCTOSAHHYK cpaboTKy 3amnacos
TPaAMLUMNOHHbLIX 3HEProHocUTenen —yrnga, HedpTw
M rasa, 3ajerarowmx B 6naronpuATHbIX YCN0BUAX,
HEYK/IOHHbIW POCT UEeH Ha uUxX Aobbluy, B MUpE B
[O0CTaToOYHO KPYMNHbIX MacwTabax BegyTcs nccne-
[0BaHUA ANA OLEHKWN pecypcoB albTepHaTUBHbIX
3HEpProHocCUTEeNEe N NEPCNeKTUB NX UCMONb30Ba-
HUS.

MpegnonaraeTca HEYKNOHHbIA POCT UCMNOMb30-
BaHUS aflbTepPHATUBHbIX 3HepProHocuTenen. Becbma
ONTUMMUCTUYEH NPOrHo3 MeXxaAyHapoaHOro aHepre-
Tndyeckoro coeeta (MNP3C) B paboTe "SHepreTmnka
[na 3aBTpallHero mmpa — BpemMs genicteoBatb”. 10
3TUM gaHHbIM K 2050 r. ,onsa BO30OHOBAAEMbIX UC-
TOYHUKOB 3HEPrum COCTaBUT 4YeTBepTb WUIU TPeTb
BCEX MNOTPEBNAEMbIX 3HEPropecypcoB.

TeHOeHUMA N3MEHeHUA MoTpebneHUA pasnny-
HbIX pecypcoB B Mupe 6yaeT cxogHou n B Poccum
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Tabnuua 4

NMpon3BOACTBO 3HEPreTUYECKNX pecypcos B Poccumn
B 1990-2020 rr.
(Yronb, 2000, Ne 12)

VICTOUHMKW 3HEP- 1990 2000r.  2010r.*  2020r.” *
rmn
Bcero, 1856 1481 1646 1885
MMH T Y.T.** (%) (100) (100) (100) (100)
B Tom uuncne
Yronb, MAH T 395 257 335 439™
MAH TY.T. (%) 253(14) 164(11) 214(13) 281 (15)
HedTb, MAH T 516 323 335 360
MAH TY.T. (%) 721 (39) 452 (30) 469 (28) 504 (27)
lras, mapg m3 641 584 653 700
MAH TY.T. (%) 768 (41) 700 (47) 786(48) 840 (45)
fnaopoaHeprusa
MAPA KBT ey 166 165 177 200
MH T Y.T. (%) 55 (3) 55(4) 59 (4) 67 (3)
AToMHaA aHep-
rms
Mapa KBt my 118 131 205 340
MAH TY.T. (%) 39(2) 40(3) 68(4) 113 (6)
Mpoywne, BKNtO-
yasa anbTepHa-
TUBHbIE 3HEpPro-
HoCcUTenn
MAH T Y.T. (%) 20(1) 30 (2) 50 (3) 80 (4)

* OueHka

** T y.T. — TOHHa YC/IOBHOr0 TonAuMBa C TeNnOTOW cropaHus

29,4 M>K/Kr

*** 1o HEKOTOPbIM ougHKaMm, Aobbiva yrnsa B Poccun B 2020 . goc-
TUrHeT 500 1 gaxke 600 MAH T, a HEPTW U rasa CHU3NTCA, COOT-
BETCTBEHHO, A0 230 M/IH T 1 570 mnpg m3
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(tabn. 4). 0O MHEHNID MWHWUCTPa 3SHEPreTUKU
A. laBpuHa, (2000 r.), ansi obecnevyeHUsi pocTa BHY-
TPeHHero BanoBoro npoaykra (BBIM) —5,5% B Poc-
cum Heobxoaumo K 2020 r. gob6biBaTb 360 MAH T
HedoTn, 439 MAH Tyrnsa n 700 mnpa m3rasa.

CornacHo 2HepreTmyeckoin ctpaterum Poccun
(2003 r.) B 2010 roay pobbiua yrnsa gonykHa cocta-
BUTb 310—330 M/H T, HedpTn 445—490 MNH T 1
rasa 635—655 mnapg m3 n B 2020 rogy, COOTBeET-
cTBeHHO, 375—430 mMaH T, 450—520 MAH T;
680 —730 mnpg m3

K anbTepHaTUBHbIM 3HEProOHOCUTENAM HaMu
OTHeCeHbl Topd), roptuyme cnaHubl, MPUPOLAHbIE
6UTYMbI, rasbl YrIeHOCHbIX OT/NIOXKEHWIA, Bogopac-
TBOPEHHbIe rasbl, HeddTb 1 ra3 B NOpoAax C HU3KOW
NPoHMLAeMOoCTbO, TnapaTbl YrneBo4opoAHbIX ra-
30B, reotepmasibHas 3HepPrus, 3Heprusa conHua,
BeTpa, OKeaHa, OGMO3HEPIrusa, aHeprms ManbiX pek,
BOAOPOAHAsA 3SHEPrus, 3Heprmusa cwuinMkKaTtoB, TOM-
NNBHBLIE 3/IEMEHTbI N BTOPNYHbIE 3HEPTOpPecypChbl.

Topth n cnaHubl OTHECEHbI K albTEPHATUBHbIM
3HEepProHocuUTeNAM B AOCTATOYHOW CTEMNeHW YyCnoB-
HO, XOTSA Topd), cerogHs NpPUMeHsSeMblA B OCHOB-
HOM B Ce/IbCKOM X034MCTBe, BHOBb B BO3pacTato-
WKnx obbeMmax HauMHaeT MCMNOb30BaTbCA B 3Hepre-
TUKe, a roptoyne cfnaHubl HUrge, Kpome 3SCTOHUN,
He ABMIAIOTCH OCHOBHbIM 3HEProHOCUTENIEM.

MpupoaHble 6UTYMbI yCrewHo paspabaTbiBa-
toTca B KaHage. B nocnegHee gecatuneTve B psaje
cTpaH (CLUA, Poccumn v gp.) MHOIro BHUMaHWMA yae-
naetca aobblye M UCNONb30BAaHUIO rasoB, 3aK/io-
UeHHbIX B nnactax yrns. B CLUWA ux pobblua B
2000 r. gocturna 40 mnpg m3

BogopacTBOpeHHbIe rasbl ycrnewHo gobbiBatoT-
ca B dAnoHunn, Ntanmm v Henane. HepTb 1 ras B
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Tabnuua 5

Pecypcbl BO306HOB/ISIEMbIX MCTOUYHNKOB 3Heprun B Poccun,

nox/ron
(9Heprusa, 1997, Ne 5)

< TexHunuec- OKOHOMU-
Banosbliin o .
Bupg aHepruu KN MOTEH-  YecKWW no-
noteHyman
uvan TeHuman
[eoTepmanbHasn 16 106 3,1 103 945
ConHeyHasn 69 « 106 69 103 375
BeTpoBas 780 = 103 60 m103 300
OHeprusa 300 =103 1,6- 103 1050
6uomacchl
3Heprua manblx 11 103 3,7 = 103 1950
pek
Bcero 70 m106 137« 103 8070

60MbLWINX KOIMYecTBax MPUCYTCTBYIOT B Mopoaax c
HU3KO MPOHULAEMOCTbIO — [IMHUCTbIX, CONS-
HbIX, KpUCTaNMM4YecKnx. 3HaunTeNbHbl MepPCneKTn-
Bbl OCBOEHUA ra3ornapaTHbiX MeCTOPOXKAEHUNA.

Pecypcbl BO306HOBNSAEMbIX WCTOYHUKOB 3HEP-
rMnm — 3Heprma BHYTPeHHero Tenna 3emMnu, conHua,
BeTpa, OKeaHa, 6M03HEPIrnsa — OrpomMHbl (Tabn. 5).

TeopeTnyeckmin 3anac aHeprmm ConHua Ha-
MHOrO MpeBbILLAET BCe OCTallbHble BUAbI 3HEPTrnNn
(Tabn. 6).

B Poccuun nporHosnpyetca K 2015 r. noctpouTb
HeTpaAULLMOHHbIE 3MEKTPOCTAHUUMN CYMMapHOW
MOLWHOCTbIO OT 171 MBT (MUHMMa/IbHbIV BapuaHT)
[0 525 MBT (MakcumMasibHbI BapuaHT) C COOTBET-
CTBYIOLLEV roAoBOi 3KOHOMMEN TonnmBa (masyTa,
rasza) ot 336 go 1000 Tbic. TY.T. (TAb6N. 7).



Tabnuua 6

OHeprua pasnMyHbIX MICTOYHUKOB
(fnpapoTexHuyeckoe cTtpouTenscTeo, 2001, Ne 2)

MCTOUHUK
aHeprmun

KameHHbI
yronb
(pocToBEpPHbIE
3anachl)

HedTb
ras

HedpTb BOUTY-
MWHO3HbIX
cnaHuax

ConHye
BeTep
Mpunnesbl

BeTpoBble
BOJIHbI

TeopeTnyeckuii 3anac

Heprun

BblpaboTka
3NeKTpo-
3Heprum

KBT eu/r « 1012

24400

730
730
1620

750000
32,7
17,5-44
23,6

YcTaHoB-
NeHHast
MOLLIHOCTb,
KBT - 109

2790

83
83
185

85600
3,7

2-5
2,7

OueHka
ncnonb3oBa-
HWSI MOLLHOCTW
B2000r.,

kBT 109

4,45-5,19

6,0—6,85
6,0-7,11
0,185-0,276

0,009-0,018
0,6-0,68
0,009-0,02
0.0003

NaBHbIM HEeAOCTAaTKOM 3TUX 3HEPreTUYecKmx
NCTOYHUKOB SIBNSIETCSA HEMOCTOSIHCTBO MX AENCT-
BMS — HOYbIO, B MAaCMYpPHYI norogy (conHue), 6es-
BeTpue, WTUAb (BeTep) U T.4. M03TOMy, MO MHEHUIO
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Tabnuuya 7

MporHo3 ycTaHOBMEHHOM MOLLHOCTH
HeTPaANLIMOHHbIX 3/leKTPOCTaHUMii B Poccumn

[0 2015r. [10]

Beoanmas opoBasi 9KOHO-
OneKTpocTaHLmnm MOLLHOCTb, MWSA TONIMBA,

MBT TbIC. TY.T.
[eoTepmanbHbre 60-165 172-470
Manble F3C 100-250 153-415
ConHe4Hble 1-10 1-10
BeTpoBble 10-100 10-105
NToro 171-525 336- 1000

creymanncToB, NO CBOEMN Npupofe CerofHs OHU
MOTyT paccMaTpumBaTbCA TONbKO KaK MCTOUYHUKU
Ans obecneyeHUs fOKaNbHbIX MOTpebuTenem wu
YyAy4lLEeHNSA 3KONOrMYecKo 06CTaHOBKM B MecTax
nX pacnonoXkeHunsa. eoTepmanbHasa 3HepPrus c yc-
nexom mcnonb3lyetcd B Poccnn (KamuaTtka, Jare-
cTaH n ap.), Npysum, Ncnangmnn, CLLUA v gp. B cTpa-
Hax ¢ 60MbLLUMNM YNCNOM COMHEYHbIX AHEV pa3BMBa-
eTca renmoaHepretTmka. 310 Poccua (tor), Kaszax-
cTaH, [py3uns, benopyccus, Y36eKnctaH, CTpaHbl
3anagHow EBponbl, AQpuku, AnoHusa, ABCTpanus,
CLWA.

B npn6pe>XxHOMOPCKUX CTpaHax, rge BeTpbl Mno-
CTOSIHHbI, MpPW CKOpoCTU 60nee 8 m/c, CTPOSATCSA
MHOTFO4YUCNEHHbIE BETPOYCTAHOBKMW pasNyHOM
MowiHocTn — JaHuA, NepmaHua, MNonnaHgna, Be-
nmMKo6puTaHma v ap. B pasHbIX paiioHax 3eMHOro
wapa pactet 06bemM MUCMOb30BaHUS 3HEPTUN OKe-
aHa — Poccusa, ®paHuuna, BennkobputaHua, Ano-
HUA, peannsyeTcs 3Heprna MOpPCKMX BOMH U Npu-



nMBOB. Benukm nepcnekTvBbl UCMOJ/Ib30BaHUA
3Heprun 6uocuHTE3a, NpomssoacTBa buorasa, mMo-
TOPHOro TonaveBa u cnupTta n3 uomaccsl. B psage
cTtpaH (CLUA) ana coxuraHus BblpallBaroT 6bICT-
popacTyLwme "cynepaepesba’’, KOTOpble B OT/IMUNE
OT 06bIYHbLIX APOB MOX>XHO OTHOCUTb K anbTepHa-
TUBHbIM 3HEPTOHOCUTENSAM.

Bo3poykgaeTcda cTpouTenbcTBo Masnbix F2C ana
MPoOn3BOACTBA 3/IEKTPO3IHEPTUUN AN MECTHbIX
HY>X4. Hekorga oHW nuTanmn 3Hepruem MHoruve
parioHbl Poccun, FepmaHun n gpyrux cTpaH.

MepcrneKTMBHO NMPUMEHEHWME TOMJIMBHBLIX 3/e-
MEHTOB N BOAOPO4A B Ka4eCTBe UCTOYHMKOB 3KO-
NOrNYeCKM YNCTOWM aHepruu.

O6bemM McCnonbL30BaHMA BO30OHOB/IAEMbIX UC-
TOYHUKOB 3HEPrum MOCTOAHHO pacTeT, 3Ha4yu-
TeNbHble CpeAcTBa pacxoAyrTcsa Ha pa3paboTKy
HOBbIX TEXHONIOTUI N TEXHUYECKUX CPenCTB UX
NPUMEHEHUA. DTOMY CMoco6CTBYET 3Konormye-
CKas 4yuncToTta WCMo/ib30BaHUA TreoTepMalbHbIX,
CONHEYHbIX, BETPOBbIX, MPUMUBHbIX U APYrmnx
3MIeKTPOCTaHUMA N0 CPaBHEHWUID C TennoBbIMU
cTaHuuamn (tabn. 8).

MNpaBga, coopy>keHne C3C un B3C Brnever 3a
CO60W M3bATUE [O0BO/ILHO 3HAUYNTENbHbLIX 3eMeflb-
HbIX YroAniA, HO MO OCTa/lbHbIM 3KO/OrMYECKNUM MNOo-
KasaTenaM OHU BHE KOHKYPEHLUN.

Cnepyet otmeTuTb, uto KIJ[J 60nbwnHCTBA
3HepreTM4YeCKUxX yCTaHOBOK C WCMOJ/Ib30BaHUEM
BO300HOB/IAEMbIX WMCTOYHUKOB 3HEPrum 06bIYHO
Hke Kl [ npuMmeHeHUA yrna vunuv rasa (tabn. 9).

Mpn aHannse o6ecrnevyeHHOCTU CTPaH UCTOY-
HUKaMnN 3Heprnym Heo6XoAMMO YUYUTbIBaATb K/U-
MaTUYeCcKMe ycroBuAa 3TUX CTpaH. Hanpuwmep,
Anst obecrneyeHUs cpeaHeEeBPONECKOro ypoBHS
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Tabnuua 9

KA ncnonb3oBaHMA pasnMyHbIX ICTOYHUKOB 3Heprun

(QHeprus, 1999, Ne 3)

McTouHNK QHeprnn, TexHonoruna

MpupoaHbIi ras
MapoBoin KoTeEN

Fas3oTypO6UHHBIN LKA

Yronb
KOMGUHUPOBAHHBbIW LKA
PacnblfieHHbIN Yronb

C>XuraHune B NCeBAOOXKUNXKEHHOM Cnoe

ConHue

ConHeuyHada TepmanbHas
Mapa6onnueckuii >xenob6
Mapabonnyecknini refMOKOHLLEHTPATOP

®0TO3MeKTPMUUYECTBO Ha OCHOBE aMOPMHbIX
MaTepuanos

ToHKasn CbOTOSI'IGKTpI/ILIeCKaF! nneHkKa

BuvoaHeprunsa

A poBsHOV NapoBoii KoTen

C>XnraHve 6momMacchbl B NCeBALO00XKUIKEHHOM
cnoe

KoMOGMHMPOBaHHbIN LMK NHTErPUPOBaHHOM
rasmunkaLmnm c NCNonb3oBaHMem 6mMomacchbl

Kng, %

35
45-60

35-50
30-45
27-42

20-28
8-16
11-23
1-8

20-25
23-27

27-48

»XN3HN B POCCnK C ee CYpOBbIM KIMMaTOM HeO06-
X04UMO 3aTpaTuTb 18 TYy.T. Ha YefloBeKa B rof, BO
®paHun n FepMaHUM TONbKO 5—6 T y.T., a B

AnoHnn — 35T1Yy.T.

B mapTe 2000 r. B Poccumn Ha COBMeCTHOM 3ace-
fgaHnm HTC PAO ESC n HC PAH 6bina paccmMoT-

2. Fonnyen M.B.
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Tabnuua 10

LleHa Ha TOM/IMBO 1 3N1eKTPO3HePruo B Poccum
(3Heprusa, 2000, Ne 9)

ICTOUHNK 3Heprum EAnHnLa 1998r. 2010r.
n3MmepeHns

Yronb py6/TYy.T. 600 1500

ras py6/TYy.T. 300 2700

MasyT py6/Ty.T. 1000 2500

ONeKTpoaHeprusa Kon/kKBTmy 27 130

Tabnunua 11

BBopg sHepromolyHocTe B Poccum B 20002015 rr., MBT
(SHeprus, 2000, Ne 9)

IMpoune,
BT.4.
o Tac Figclz/l A3C  C3C, Bcero
B3Cn
AP_
2000 1011 378 — 14 1403
2001-2015 84069 10739 17918 318 113044

peHa npo6nema "O TONAMBHON NONNTUKE B TEMJO-
3HepreTnke". B nepcnekTnBe o>XKnpgaetcsa 3Ha4dun-
TeNlbHbI POCT UeH Ha Tonmneo (Tabn. 10).

B nepunog 2000 —2015 rr. HamMe4yeHOo NMOCTPOUTb
afeKTpocTaHumuun CyMMapHom MOLLLHOCTbHO
113044 MBT, B TOM uuncne 318 MBT Ha 6a3e HeTpa-
OVILMOHHBIX (aNbTepHaATUBHbIX) 3HEepProHocuTenen
(tabn. 11).

B cBA3M C BO3MOXXHbIM COKpaLleHuem Ao6bluu
rasa, npegnonaraeTcs yBe/MUYUTb HarpyskKy Ha
3NeKTpocTaHumun, pabotarwwme Hayrne. ns oueH-
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Tabnuua 12

LleHbl Ha NpupogHbIN ras B Poccn n mype, gonn./ 1000 m3
(9Heprusa, 1996, Ne 7)

lopog 1996- 2000rr. 2001-2005rr. 2006- 2010 rr.
MockBa 43 (47)* 65 (71) 75 (88)
TioMeHb 16 (23) 32 (40) 40 (51)
XabapoBckK 70 (60) 90 (43) 100 (107)

* BcKobKax -- MUPOBbIE LiEHbI

Tabnuua 13
LleHbl Ha HETPaAULIMOHHBIE rasbl, Aona./ 1000 3 [11,14]

CTpaHa LeHa rasa

BopopacTtBopuMble rasbl

AnoHuA 50-140
NTanua 100
Henan 75
CWA 180-360

YronbHble rasbl

CLWA 40-76

KU 39KOHOMUKMN [06bl4M HeTpagULUOHHbLIX ra3oB
npuBefeHbl LeHbl HA NPUPOAHbIA ra3 B Poccuun un
MUpe, KOTOpble NOCTOSAHHO pacTyT (Tabn. 12).

[Ana cpaBHeHUA yKasaHbl LieHbl Ha HeTpagnuu-
OHHbIe rasbl B pa3Hbix cTpaHax B 90-x rogax XX B.,
KOTOpble 00bIYHO BblILLIE LIEH HA TPAANLMNOHHbIN ra3
(Tabn. 13).

B To >Ke BpemMs, B HEKOTOPbIX CTpaHax (ArnoHus,
Ntanna, Henan) go6blda HETPAAULIMOHHbIX Fa3oB
BELETCA B 3HAUNTENIbHbIX MacLiTabax.



Tabnuua 14

Mpon3BOACTBO M CTOMMOCTb 3/IEKTPO3HEPT N
Ha BO30OHOBNSIEMbIX QHEeproHocnTenAax

CToMMoCTb
CymmapHas 1 kBT ycTa-
CTpaHa MOLLHOCTb, CToNMOCTb, 6 neHHOM
KBT M/H KON MOLLHOCTH,
gonn.
BeTpoBble anekTpocTaHLuum (B3C)
CWA 11200 14,5 1294
BennkobputaHma 37500 35 933
PpaHuUUsa 2500 3,4 1360

FeoTepMasibHble aneKTpocTaHuun (FeoT3C)
CWA 25000 22,5 900
Manble rmgpoanekTpocTaHuun (MIr3C)
Poccusa 27000 40 1481
'mppoanekTpocTaHuum (F3C)

Poccua(npoekT Ha 10739000 8400 782
2001-2015 rr.)
MpumeyaHue: ctoumocTb 1 KBT yCTaHOBNEHHOW MOLLHOCTU B

Poccum B 2000 r. paBHsAnace 1000 gonn. (T3C) m 680 gonn.
(A3C). (BHeprus, 2001, Ne 9).

Y>Ke MHOro feT paspabaTtbiBaloTcA OBUTYMUHO3-
Hble rMeckun B bacceliHe ATabacka (KaHaga), rge
CTOMMOCTb 1T CUHTeTU4YecKom HedpTm B 1981 r. Cco-
ctaBngana 111,6 ponn./T. B BeHecyane npoekTUpo-
Bafacb paspaboTKa BbICOKOBSA3KUX HedTell B 6ac-
ceriHe OpUHOKO gna fo6biun 20 Teic. T/CyT, Npu
CTOMMOCTMU NnpoeKTa 3 MIpA 40/N.

UTo KacaeTcA BO306HOBNAEMbIX MCTOYHMKOB
3Heprnm, To NPOn3BOACTBO 3/IEKTPO3IHEPT NN HA UX
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Tabnuua 15
M3a0ep>XKy npon3BoacTBa UCTOUYHMKOB 3HEPrnn

(FfmapoTexHMYyeckoe cTponuTenbcTBo, 1992, Ne 1)

V3aep>KKM Npon3BoACTBa,
VICTOUHUK aHeprum

fonn./Ty.T.
Yronb:
OTKpbITas gobbiva 15-30
nogsemHas gobbiya 35-40
[eoTepmanbHasa aHeprus 130-360
CofnHeYyHas aHepru4a 250-390
BuoaHeprusa 60- 350

OCHOBE MoKa J0opo>Ke, YeM Ha TPaauLMoHHbIX TIC,
F3C nA3C (tabn. 14).

OC06eHHO 0TYET/IMBO 3TO BUAHO MPU CpaBHe-
HUW U3Lep>KeK Npou3BOACTBaA YIA U psaga BO306-
HOB/NISEMbIX UICTOYHUKOB 3Heprum (tabn. 15).

CTOMMOCTb CO/IHEYHOW 3NeKTpocTaHuunm B
FOAP — 800 gonn. (MowHocTb 2,5 MBT). BAnNoHnn
MOCTPOEH A0M 06LLel CTOMMOCTbIO 286 ThIC. A40N.,
Ha Kpbllle KOTOPOro yctaHoB/eHa co/fiHevHas 6a-
Tapesa MoLWHOCTLIO 9,3 KBT.

Bonbwine nepcnekTUBbl MMEET UCMOb30BaHMe
3Hepruun 6uocuHTesa. Hanpumep, CTOMMOCTb pari-
COBOro Macna ansa asurareneil BHyTPeHHero cropa-
Husa B CLWWA pasHa 0,5 gonn./n, npn CTOMMOCTU
6eH3uHa lponn./n.

BbiBOAbI

1 B XXI| Beke OCHOBHbIMU 3HEProHoOCUTENAMUN
OCTaHyTCH Yronb, HedTb U ras, Npu pPocTe Poau yr-
NA, CHOKEHUN — HePTU 1 cTabunmsaunun ponu ra-
3a. Pecypchbl yrna Ha nopsagoK npesbiLLaloT pecyp-
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Cbl HE(PTN U NMPUPOAHOro rasa, a ueHa yrna (B yc-
NOBHOM TOM/IMBE) B MUPE B [Ba pa3a HWXe, 4Yem
NpUpoaHOro rasa.

2. N3 anbTepHaTMBHbLIX 3HEProHocuTenen B
rnepcneKTmMBe BO3pacTeT 4ob6blva U UCrosib3oBaHue
Topda, BbICOKOBA3KUX HedpTeh, 6UTymoB, BOAO-
pacTBOPEHHbLIX M Yro/fibHbIX ra3oB, a TakXXe aHep-
rmm BHyTpeHHero Tenna 3emnun, ConHua, BeTpa,
OKeaHa, Manblx 9C, rngpoakKymynmpyroLmnx
cTaHUMin, aHeprmm 6UocnHTEe3a, Bogopoaa, TonanB-
HbIX 31EMEHTOB U BTOPUYHbLIX 3HEPropecypcos.
CTOMMOCTb NONYYEHUA SHEPTUM 38 CUET a/lbTepHa-
TUBHbIX 3HEPrOHOCUTE/NEN NOKa BbliLLe, YeM 3a cyeT
TPaAULLMOHHOIO Cbipbs, HO pa3Huua byaeT nocTte-
MeHHO cokpawaTbcAa. B HEKOTOPbIX CTpaHax B pain-
OHax, yaaneHHbIX OT 683 OCHOBHbIX 3HEpProHocuTe-
nein N B TPYAHOAOCTYMHbIX U Manoo6XXMNTbIX pan-
OHax, NCMonb30BaHMe aJibTEPHATUBHbIX 3HEPIOHO-
cuTenen onpaBAaHo y>Ke CerogHs.



Topd

OCHOBHbIe MeCTOPOXXAeHUA Topa HaxoadaTcs
B CeBepHOM nonyLiapumn — Ha cesepe EBponebl, 3a-
nagHom Cunbupu mn ceBepo-BoCTOKe CeBepHOI
Amepunku, B FOXXHOM nonyLiapmn — Ha loro-BocTo-
Ke A3nun.

MwupoBble pecypcbl Topda B 33 cTpaHax OUueHU-
BatoTca B 500 mapa T, U3 HMX 82% B 13 cTpaHax

(tabn. 16).
B HacTosiLee BpemMsi OCHOBHOE HanpaBfeHne Uc-
nonb30BaHMA Topdpa — B CENbCKOM XO3sMCTBE

(90%). B sHepreTuke peannsyeTtcs HebosnbLUas ero
yacTb, XOTH B psfie CTpaH uUcnofib3oBaHue Topda B
KayecTBe TOM/JMBa WMMeeT TeHAEHUUD K POCTY
(PuHNAHANA, NpnaHons). Ona aHepreTMKnM Ncnosb-
3yeTcsa hpe3epHbIr Topd, KyCKOBOW 1 Topdobpu-
KeTbl (TennoTa cropaHns nocnegHmx 6m3Ka K Tako-
BOWV 6YpOro yrnsi, a CTOMMOCTb BABOE MEHbLLIE).

B ctpaHax CHI" n3 169,1 mnpg T pecypcoB Top-
¢ha B Poccun — 161,2, benopyccun — 5,1, Ha YKpa-
nHe — 2,3.

B Poccun 113,6 mnpa T Topha HaxoguTcs B 30-
He, rae BO3MOXHa ce3oHHas pfobblya Topda. Ha
paspabaTbiBaeMbIX U CE30HHbIX MECTOPOXKAEHUSX
85,3 mnpa T. Hanbonblimne pecypcbl B 3anagHo-Cu-
6upckom, CeBepHOM U Ypa/JibCKOM permoHax
(Tabn. 17).

Jons Topcha B TON/IMBHOM 6anaHce coctaBuna:
1923 r. - 13%, 1928 r. - 41%, 1932 r. - 29%,
1940 r. — 20%. B 1965 r. Ha Topdhe paboTann 58
3NeKTPOCTaHLUWIA.

B 1990 r. B Poccuu paspabaTtbiBanoch 1900 mec-
TOpOXKAeHW ¢ 3anacamn 9 Mapa T B LleHTpanbHOM,
Bonro-Batckom, CeBepHoOM un 3anagHo-Cubup-
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Tabnuua 16

MwupoBble pecypcbl 1 A06biva Topda
(MunHepanbHble pecypcbl Poccuu, Bbin. 2,
MeonHthopmmapk, 1987)

Pecypcbl TOopda
CtpaHa npun 40% Bnax-
HOCTU, MAPA T

Jo6biva Topda
B 1988r., MIH T

Mwup, Bcero 500 169,4
B Tom uncne
Poccusa 161,2 150,6
MHaoHe3uda 78,5 -
CWA 36,3 6,6
KaHaga 35,0 8,2
duUHNAHANSA 35,0 54
KuTtai 27,5 —
Manawn3nsa 11,8 -
Lseunn 11,2 -
FepmaHuna 7,3 5,5
Monbwa 6,0 —
Npnangnsa 5,8 5,8
Benopyccusa 51 —
YKpauHa 2,3 —

CKOM pavioHax. B 90-x rogax gobblya Topca CH13un-
nacb Ao 2,2 MaH T (1998 r.), UTO CBA3aHO C TEM, UTO
3HaunTeNbHasA 4acTb MeCTOPOXKAEeHWUW B3ATa MNoA
oxpaHy, a 3anacbl Topda OTHeceHbl K 3abanaHco-
BbIM.

IKcnopT Toptha ns Poccum B 1993 r. cocTtaBun
48,3 TbIC. T, B TOM 4yucne B ®duHnaHgunio — 40,3,
lrepmaHuto — 5,9, AnoHnto — 1,0. B 1995 r. akc-
nopT cHu3unca ao 191 Ttoic. T. O6ecnevYeHHOCTb
006bl4n TOpdha — COTHWU fIeT, HO B LieHTpasbHOM
paiioHe — 20, Bonro-Bsatckom — 17 neT. [lona Top-
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Pecypcbl, 3anacbl 1 gobblva Topga B Poccnn

Ta6bnuua 17

(MyHepanbHO-CbIpbeBble pecypchl, BbiM. 2,
FreonHdopmmapk, 1997)

PervoH

Bcero
CeBepHbIN
CeBepo-3anagHbii
LleHTpanbHbIl
LleHTpanbHo-Yep-
HO3EMHbIN
Bonro-BaTtckunia
MoBOMKCKNMN
YpanbckKunii
3anagHo-Cnbup-
CKNi
BocTtouHO-Cnbup-
CKWA
[anbHeBOCTOUYHbIV

Pecypchl,
MApa T

161,2
15,0
57
4,0
0,1

1,7

0,1

10,4
113,7

3,9

6,6

3anacobl

KaTeropmi

A+B+C,

mMapa T 1993r.
29,6 30,33
50 3,82
2,7 2,76
2,3 7,61
0,1 0,23
0,9 6,29
0,1 1,70
4,2 4,01
11,7 2,16
0,5 0,18
2,1 1,47

Jobblua, MAH T

1994 r.

18,51
2,81
1,82
4,60
0,08

3,00
1,26
1,57
2,30

0,55

0,45

ha B TONNIMBHO-3HEpPreTnyeckom banaHce Poccun
Bcero 0,1%. Ho, B cBA3M C POCTOM LUEH Ha yrosnb, B
BHOBb BHMMaHMEe 3HEPreTMKOB
obpalleHo Ha Topd.

K 2005 r. o>xugaeTcs pocT NOTPe6HOCTU B TOM-
NMBHOM Topde Ao 15—20 M/H T.

nocnegHme roabl
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["oproume cnaHubl

OTO ropHble nmopoabl (KapboHaTHble, KPEMHU-
CTble U IMUHUCTbIE) C CoAep>KaHNEeM OpraHmM4yecKo-
ro seuiectBa — KeporeHa — 15—40%. Npw ero co-
aep>xaHnnm 5—15% — keporeHcogep>kallad nopo-
na, 6onee 40% — canponenesblii yronb. Mpowuc-
X0XXAeHne — MOPCKOe 1 03epHoe. MupoBble pe-
cypchl cnaHueB 650 mapa T, B OCHOBHOM, B CLUA,
Bpa3nnnn, Kanage, Asctpanmn, Poccuun v gp.

OCHOBHbIE NOKa3zaTenm KadectBa (Tabn. 18):

BbICLLAA TennaoTa cropaHuna cyxoro tonamea (OM),
BlaXXHOCTb (wT), 3o0nbHOCTb (Ad), BbIXOA

cmonbl nonykokcoaHus (Tdk), Bbixoa raza (Gd) u

nonykokca (SKd) v cogep>kaHne MyUHepanbHOM YT -

nekucnotel (C0O2 . MOLWHOCTb M1acToB roproynx

CnaHueB K0nebneTcsa B LUMPOKUX Mpeaenax oT ge-
CATKOB CaHTUMETPOB A0 coTeH meTpoB (Mpwuban-
TUCKNii 6acceiH 2—4 M, N'pnH-PuBep B CLUA —
00 600 m).

B HacTosLulee BpeMA — TPU OCHOBHbIX HarpaBs-
NeHUS NCNOJb30BaHUA CNaHLEB:

aHepreTunyeckoe — cxxmraHve Ha TOL mn B Ko-
Te/bHbIX;

TEXHO/I0TMYecKoe — MOJlyKOKCOBaHmMe Asis no-
NYYEHUSA XXNOKOro Tonmea  XMMMUYeECKOro ChIpbs,
rasuukaymna gna nonyvyeHUs rasa n CUHTe3 rasa,

9HEepProTexHonornyeckoe — rojyyeHue cnaH-
LLeBOI CMOMbl U CXXKUraHme ee Ha TOC.

N3 cnaHueB nony4valoT 6onee 60 XMMUYECKUNX
NPoOAYKTOB, YacTb KOTOpPbIX (Hanpumep, deHOoNbI)
He MOryT ObITb MONyYeHbl U3 yria, HedpTU M rasa,
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Ta6bnuua 19

Pecypcbl roproumnx craHues n CﬂaHLI,eBOI7I CMOsbl B Poccuun,

MAH T [12]
Pecypchil Pecypchbl
BacceiiH cnaHues cnaHueBom
CMOfbl

MpunbanTnicknii 10247 1386
(Poccuiickasn vacTb)
TumaHo-lMNeyopckunii 4888 351
Bbluerogckuii 51106 4590
LleHTpanbHbI 60 5
Bomkckuii 25822 2806
IO >KHO-YpanbCKuii 48 3
OneHeKCKUi 380000 19000
CunHcko-BoTtomckui 220000 5500
NpKyTckasa o6n. n 3abarkanbe 112 61
Bcero 700289 33702

Ta6bnunua 19a

KoHanumu ans npubanTuiicKmMx cnaHueB

BajaHco- 3abanaH-
Bble 3anacbl COBPIE
3anacbl
MuWHMManbHaa MOWHOCTbL NnacTa, M 0.7 0.5
MuHMnManbHas TennoTa cropaHus 7.1 6,3
(Qd), MA>kx/kr
KKan/kKr 1700 1500
6 3

Bbixog cmonbl (Tsk), %
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"HEepPO3UH" — CTUMYNATOP pocTa pacTeHunin, oyom-
Tenn, Macfno Ana rnponuTKU LWna, Kien, MmorLuimne
cpeacTBa, KpacuTenu, aNeKTPOAHbIA KOKC, UXTNON
n gpyrue meAUUMHCKMe npenaparhbl.

N3 kKeporeHa npousBOoAAT MninacTMacchbl, pe3u-
HOTexXHU4Yeckue usgenma. CnaHubl cogep>kaT pej-
Kue anemeHTbl Be, U, Ge, Mo, V, R, yacTto B npo-
MbILLIEHHbBIX MacLuTabax.

30/1a cnaHUueB LWLVPOKO NMPUMEHSETCA NPn Npo-
M3BOACTBE LeMeHTa 1 Kmpnuya. Jobblya cnaHues
BefeTcsa To/ibkKo B Poccum, ISCcToHUM N Kutae
(tabn. 19). MpoekTumpyetTca Aob6blvya cnaHLUEB B
CWA, bpasunnn, Asctpannun, Mapokko, N3paunne,
PYMbIHUU N pyrmnx ctpaHax.

OCBOEHHOCTb CNnaHUeBbIX MECTOPOXKAEHUN He-
BbicOKada. B Poccuin TobKO Ha JIeHUHrpagCcKoOM Me-
CTOPOXKAEHMN paboTaloT TpU WaxTbl “JIeHNHrpag-
ckas", Ne 31 n "um. Kuposa" o6Leil MOLHOCTbIO
51 MmnH T/r. Jo6bl4a cnaHua B 1990 1. — 4,6 M/IH T,
B 1995r. — 1,7 mnH T. CnaHubl UICNONL3YKOTCA AN
TEXHO/IOTMYECKUX LieNe N B aHepreTuke.

B 90-x rogax npekpallyeHa fobblva cnaHueB Ha
KalunnpckomMm MecTOpoOXKAEHNU; paHee 3TU CnaHLubl
ncnonb3oBaaucb A8 BbIpaboTKM UXTUoNa U B
3HepreTuke.

MepcneKTuBbI J06bIYN U NCNONb30BAHUA FTOPIO-
4ynx cnaHues B Poccuin orpaHmMYeHsbl.

CnepnyeTt OTMETUTb, YTO B NpoLecce MeTamMopgns-
Ma cnaHubl TepAlT YrieBof40pPOAHYH COCTaB/Ao-
LY U npeBpawaoTcs B 0OblYHblE MOPOAbl — Yep-
Hble cnaHubl, MMUHUCTbIE, KPEMHUCTbIE 1IN Kapbo-
HaTHble NOPOAbI B 3aBUCUMOCTM OT UX MUHEPa/IbHOM
cocTaBrnsitollen. TakMM 06pasom, roproumne cnaHubl
npeacTaBnsaAl0T cob60M KpynHOMacLUTabHbIN reHepa-
TOp yrneBofoponos — HeddTU U NPUPOLHbIX ra3oBs.
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MpupogHble GUTYMbI

K HeTpagUUMOHHbLIM NPUPOAHLIM BUTyMam OT-
HOCATCA NPOU3BOAHbIE MPUPOAHON HePTN — THA-
xenasa HepTb, MabTbl, acpasbTUTbI, KEPUTbI, 030-
KepUTbI, aHTpakconnuTbl U gp. OHM COCTOAT U3 Bbl-
COKOMOJIEKYNAPHbIX YrNeBo40po40B U KUCIOPOA-
HbIX, a30TUCTbIX, CEPHUCTbIX U MeTaIcohep>Ka-
WKMX coeanHeHni. MNMAOTHOCTb NX MeHsAeTcsa oT 840
no 2000 kr/m3 ManbTbl N acha/lbTUTblI pacTBOPU-
Mbl B OpPraHM4YecKMX pPacTBOPUTENAX, KepuTbl —
noyTm He pacTBopuMbl. ManbTbl cogep>xaTt
65 —40% macen, acdanbTbl 40 —25%, a acchanbTUTbI
25-5% (Tabn. 20)

HekoTopble 6UTYMbl cogep>XaT BaHaguii, HW-
Kenb, ypaH, KobanbT, MONM6AeH, pyounaumn, repma-
HUM n ap. Bbutymbl obpa3yloTcsa B pesynbTarte:
OKUCNEHUA NPUPOLAHOM HedTU € obpasoBaHUEM
paga acdanbToBbiX 6uUTymMoB (ManbTa—ac-
dhanbT —acharbTUT —OKCUKEPUT —TYMUHOKEPUT);
npupoaHoi aeacanbTmlaumm HedTein ¢ obpaso-
BaHMeM acanbTeHUTOB OT acdasibTa 40 KepuTa;
KOHTaKTOBOIro 1 rmaporepmMmanbHOro metamopgus-
Ma CMOICTbIX HedoTell c o6pa3oBaHMeEM aHTPaKCOo-
NINTOB, KEPUTOB, HEPTAHOI0 KOKCca.

OCHOBHble MeCTOPOXAEHUS NMPUPOAHbIX OUTY-
MOB pacnonararoTcAa Ha BHELLHUX 6opTax Me3030ii-
KaMHO30MCKNX KpaeBbIiX MPOrnboB, MnpuMbiKaro-
WnxX K Wwutam m ceogam gpesHux nnatgopm (Ka-
HaaCcKu, FBUAHCKMIA WNTbI, ONEeHEeKCKUI CBOA).
MecTopoXXAeHUA MOryT ObITb MAACTOBblE, >XWU/b-
Hble, LUTOKBEPKOBbIe. [M1acToBble MECTOPOXKAEHUS
(oo 60 M) oxBaTblBalOT, HEPeAKO, MHOrne TbiCA4YU
KBaJpaTHbIX KunomeTpoB (ATabacka, KaHaga).
XXUNbHble M WTOKBEPKOBbIE MECTOPOXKAEHUS
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opMUPYIOTCA Ha NYTAX BEPTUKa/IbHOW MuUrpauuv
yrneBooponoB N0 TEKTOHNYECKNM TpeLlmHam, 30-
HaMm pervoHanbHbIX pa3pbiBOB. KpynHenwmne
XXUNbHble Tena B Typuunn (Xap6on, ABramacobs) A0-
cTurarwT ganHbl 3,5 KM npu mouwiHoctn 20—80 M 1
npocne>xmBarTca Ao rnyomHbl 500 M. NMOKpPOBHbIe
3aneXkm 06pasyloTCA 3a CHET U3NBLUNXCS HeTen.
MN3BeCTHbI TakK Ha3blBaeMble acanbToBble 03epa
(OxnHckoe Ha CaxanunHe, MNMuy-Jleik Ha 0. TPUHU-
ban, N'yaHoko B BeHecyane).

Pecypcbl 6uTymMoB oueHuBatoTcAa B 580 mnipg M3 13
Hux B KaHaze — 71% n BeHecyane — 25% (Tabn. 21).

Jobblya O6UTYMOB MOXET OCYL,eCTBAATbLCS
LIAxXTHbIM, KapbepHbIM N CKBaXKWHHbIM MeTogamMum
(Tabn. 22).

CKBa>XMHHble MeTOoAbl pa3paboTKy OUTYMHbIX
MeCTOPOXKAEHNI npegycMaTpuBalOT NPUMEHEHME
pa3nn4YHbIX CMOCO60B BO3AENCTBUSA Ha MPOAYKTUB-
HbllA MnacT: MapoTeryioBoe BO3JelCTBUE, BHYTPU-
nnacToBoe ropeHve, COBMeCTHas 3akadka napa u
pactBopuTens. LLaXTHO-CKBa>XUHHbIM, YKIOHHO-
LaxXTHbIM U TEPMOLLUAXTHbIM MeTogamMun paspabathbl-
BaeTcA Fperckoe MeCcTOpPOXKAeHMEe BbICOKOBSA3KOMN
HedTn B pecnyonmke Komun. Ha CyryLunmHCcKoM mMe-
cTopoXaeHnn (Ypano-roBomkbe) UCMbITaHbl METO-
Obl 006blUM GUTYMOB U BbICOKOBA3KUX HedpTen C
NMPUMEHEHMEM 3aKauku Mapa, BHYTPWUMNNACTOBOro
ropeHus, pasorpesa rnjacrta ToKkaMu BbICOKOW 4yac-
TOTbl, 3aKayKy CEPHOWM KUCIOTbl U rnapoaooblyn.
Bb1o npobypeHo 35 ckBadkMH, 3akayaHo 10 MaH m3
ropsidveri Boabl 1 nonyvyeHo 1000 m3B0oA06UTYMHOWM
amynecun. Ha MopgoBo-KapmManibCKOM MeCTOPO>K-
OEHUN NpU UCMbITAHUN MeToZa BHYTPUMNIacTOBOro
ropeHus 6b110 3akavyaHo 11,8 mniH mM3B03ayxa, A00blI-
TO 10660 M3BOAOOUTYMHOW 3MYyNbCUN, B TOM YUCNe
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Tabnuua 21

Pecypcbl NpnpogHbIX 6UTYMOB [13]

Pecypcsbl
CTpaHa 6UTYMOB,
mnpa m3
Mwup 580
KaHapa 414
BeHecyana 159
Poccusa 30
CWA 5
Mapgarackap 3
Npak ?
Hurepus 0,84
Typuunus 0,33

OCHOBHbIle MeCTOpOXXAeHUA

ATabacka, Kong-Jfleiik, Muc-
PuBep, TpaliaHru, Yob6acka

Mosic OpnHoko (CyaTta-
Mopunuanb, Xo60, Teppo-Herpo,
Xamaka, MenoHec

Ypano-foBonkbe
(Awanb4ymHckoe, AKaHCKoOe,
AKcybaeBcCKoe,
CyryuwnuHuckoe, Nopgnackoe,
KapacnHckoe un ap.)
TumaHo-lMeyopckas NpPoOBUHLNSA
(Mapeiitockoe, XocenarCcKoe,
Cepemboriickoe, AAperckoe),
OneHeKckoe

Maop-CnpuHr, CaHHucaHa, Tap-
CaHpA-TpanaHrn
MapadgeHybe, BemynaHra

Kyxe-MyHA

5300 M3 6utyma. MecCcTOpO>XKAEHNA BbICOKOBA3KOWM
HedbTn paspabaTbiBaloTca B BeHecyane (Teppo-
Herpo, Xomaka, MenoHec).

B 1981 r. B NpOMbILL/IEHHO pPa3BUTLIX U pa3Bun-
BamoLIMXCA cTpaHax 6b110 Ao6bITo 103,5 MAH T 6M-
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Tabnuua 22

MeToabl f06bI4M 6UTYMOB [13]

MuHun- Makcu- MwWHN- MwuHNn-
MeToz 106bi4M MalbHast  MalbHasi  MalbHOe  MasibHble
MOLL- rnybuHa cogep>ka- 3anacbl
HOCTb 3anera- Hue 6u-  GUTYMOB,
nnacta, M Husi, M Tyma, % M/IH T
L axTHbIV 5 200 5 10-20
KapbepHbii 5 60 5 10-20
CKBa>XNUHHbIN 5 Tbicaun 6 10-20

TYMOB U BbICOKOBA3KUX HedpTell CKBa>KUHHbIM
cnocobom n 9,8 M/IH T Kapbepamu. B BeHecyane go-
6b1TO 43,2, CLUA — 17,21 KaHage — 13 M/H T.
Hawnbonee KpyrnHbIM B MUpe ABNAETCA MECTOPO-
XaeHne 6UTYMUHO3HbIX NeckoB ATabacka B KaHage
(npoBuHUMA AnbbepTa). MOLWHOCTL NeckoB A0 90 m,
rnyéuHa 3aneraHmsa oo 600 M. lNecKn KBapLeBble C
nopuctocTtbio 4o 30%. bBUTYMOHAaCbIWEHHOCTb OT 2
b0 18%, B cpegHeM 8%. NMecKU HacbILWeHbl HEPTLIO U
cogep>kart (%): cunmkaTHble CMObl — 24%, acasib-
TeHbl — 19%, cepy — 5%, a30T — 10%, KoKC — 19%.
MnotHocTb 6UTYyMOB — 1020 kr/m3 3anacbl —
128 mnpa 1. Ao6bl4a 6BUTYMMHO3HBIX MECKOB BeAeT-
CA POTOPHbIMWN 3KCKaBaTopamn. Ha 3aBofe necku
obpabaTtbiBatoTcsa Bogow (70 °C) ¢ XMUMUYECKUMMU [,0-
6aBKkaMmn. 13 AByX KyOOMETPOB MECKOB Mony4aroT
16appenb HedhTUn (159 Kr). B cyTKn BbipabaTbiBalOT
8000 m3HedpTK, 350 T cepbl, 260 T KOKca U ras. 13 oT-
XO[0B MN3BMIEKAKOT TUTAHOBbIE MUHEP&a/bl N LIMPKOH
(oo 690 T B roa). Ha toro-3anag ot Atabacku Haxo-
oatca mectopoykaeHmnsa Konpg-Jleik (14 mnpg m3,
Munc-Pueep (12 mnpg m3, Yobacka (14 mnpg m3.
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MpupogHble O6UTYMbl NpeacTaBnAlOT Cco6O
KOMM/IEKCHOE Cbipbe, BOCHOBHOM 3HEpPreTnyeckoe
n XxmmMmuyeckoe. M3 acganbToBbIX 6UTYMOB nony4ya-
IOT NErKyK CUHTETUYECKYH HeldpTb, KOMMOHEHTbI
MOTOPHOro Tonamea, HedpTAHOIN KOKC. BUTymbl nUc-
nonb3ykTCcA AN NPON3BOACTBA AOPO>KHbIX MOKPbI-
TWiA, acanbTOBOW MaCTUKU, 3NEKTPOU30NSATOPOB,
aHTUKOPPO3UNHbIX NOKPbLITUA.

B nepcnekTmnBe gobblvya N Ucnonb3oBaHme Npu-
poAHbIX 6UTYMOB B MUpe byaeT pacTu.



HedTb B yrosibHbix 6acceiHax [2, 5]

Bornpoc 0 BO3MO>XHOCTW reHepaumm razoobpas-
HbIX Yr1eBo4opoA0B YyrinemMm faBHO peLleH MOooXKun-
TenbHO. YTO KacaeTcad BO3MOXXHOCTM MacwiTaboB
reHepayuun >XUAKNX yrnesog0poaos, TO Mo 3TOMY
BOMPOCY HET e4UHOIN0 MHEHUSA, XOTSA C KaXK4bIM ro-
OOM pacTeT 4YUCN0 MNONOXKUTENbHbLIX MPUMEPOB.
CTOPOHHUKU HEOPTraHNYeCKOW TEOPUU MPOUCXOXK-
OeHns HedpTn, eCTeCTBEHHO, OTBeYaloT Ha 3TOT BO-
npoc oTpuuaTtenbHO; MHOITMe mnccrefoBaTenm CUun-
TaloT, YTO reHepupoBaTb He(Tb MOXXET He BeCb
yrosib, a TONbKO ero NnnonaHble KOMMOHEHTbl —
BOCKW, KOPOBble TKaHu, Cropbl, MNbiibLa, KYyTUKYyna,
CMONsAAHble Tena v T.4. HekoTopble nccnegosarenu
rnonararoT, YTO N BUTPUHUT MOXKET yyacTBOBaTb B
3TOM npoLecce; ecTb AaxkKe cneumanncTbl, oKasbl-
BaloLne, YTO UHEPTUHUT reHepupyeT HeddTb.

McTopnyecKn CnoXkmeLLUeecs MHeHMue, 4YTo Be-
LLEeCTBO YIeh ABNseTCA NMMULb reHepaTopoM rasa,
OCHOBbIBaANOCb Ha Npumepe b6acceMHoB EBponbl 1
CeBepHON AMEPUKN MNO34HEKaAMEHHOYro/bHOro
Bo3pacTta. Yrnm aToro rnepuoga CoCTOAT rnaBHbIM
o6bpa3omM U3 BUTPUHUTOBbIX U UHEPTUHUTOBLIX
KOMMOHEHTOB. KyTunKyna v cMOIMCTble KOMIMOHEH-
Tbl B HUX KpairiHe pegkun. boraTble XKe 3K3UHUTOBbI-
MW KOMMOHEHTaMn Me3030MCKWe yrnm obiiv B Te
roAbl, B LLE/IOM, XY>Xe U3YYeHbl.

O Hannunm HedpbTeNPOABIEHNI B YTO/IbHbIX 6ac-
ceriHax cTtpaH CHI nmeeTcs 0OBONbHO MHOrO CBe-
AeHN. PaccMOTPUM HECKO/IbKO XapaKTepHbIX
npumepos [2, 5].

B KaMeHHOYro/lbHbIX OTJ/IOXKEHUAX [OoHeLlKoro
6acceinHa Ha w. um. XXII cve3ga KMNCC (MO "Ka-
AveByronb") npu Npoxoake MNOAMOTOBUTENIbHbIX



ropHbIX BbIpaboToOK M B naBax Habnogannucb B Te-
yeHne cemm net (1961 —1968 rr.) BblgeneHUs
7—12 n/4ac cBeTN0-KOPUYHEBOMN HeEPTENOAOOHOM
XUAKocTn. B 1962 r. Ha w. YakunHo (MO "MakeeB-
yronb") >Xunakue yrnesogopoabl BblAensannucb npuv
npoxoake wTpekosB (60—80 n/4yac); oHU cogep ka-
nm 94% ankaHos, 1% uuknaHoB u 5% apeHoB. B
1977 roay Ha w. Komcomoney, (MO "ApTemyrons")
6bI1/1I0 OTMEYEHO BblAeNeHne XXUAKNX YrneBoaopo-
poB (200 n/4ac) nnotTHocTbio 0,8 r/cm3 IMNpm nx BO3-
roHKe ObIIN Mony4veHbl pakyun: 6eH3VH (4o
200 °C) — 7,5%, pwusenbHoe Tonueso (200 —
300 °C) - 12,3%, macna (6onee 300 °C) - 80,2%.
BONbLIMHCTBO YyrNeBoA0OpOA0B BblAENANOCh N3 Tpe-
LWMHOBATbIX UIW KaBepHO3HbIX Mopog, peXke u3
nnacToB Yrns.

B [loHeyKom 6acceriHe OTKpbITO 60nee 45 mec-
TOPOXKAEHWUW W 3anexkent HedpTM U rasza. o nepm-
hepun 6acceiHa Ha ManbixX rnybmHax B 30He pac-
npocTpaHeHns OypbiX yrnem, nepexogHbiX B Ka-
MeHHble, N3BECTHbI TOMIbKO pacCcessHHble UAN pac-
TBOpPEHHbIe yrneBoaopoabl. Ha cpegHux rnybmHax
(2000—2500 M) B 30He OAVHHOMNAMEHHbIX Yrnen
(ctagna MK,) BCKpbITbl HEGO/IbLUKE 3a/1eXKN HEDTU
M rasa, Ha rnybmHax cebiwe 2500 km (ctagun I
(MK2 n XK (MK3 — mHoronnacTtoBble ra3oKOH-
OeHcaTHble MeCTOpPOXKAeHUS, a B 30He yrnen cra-
o K—A (MK4—AK3 — To/fbKO 3anexkm rasa.
HetpTn cpegHero kap6oHa [oH6acca MeTaHOBO-
HapTeHoBbIe MAOTHOCTLIO 0,74—0,83 r/cm3 C yBe-
NMYeHmneM NAOTHOCTU HeTeln pacTeT cogeprkaHue
B HUX CMON N acpalbTEHOB. B aTUX OTNOXEHUAX
npeobnapaet rymycosoe OB, nuuib Ha ceBepo-3a-
nage 6acceriHa MoABNAKTCA MPOC/OUN FYMYCOBO-
canponeneBoro BelecTsa.
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MNHTepecHO 0OTMeTUTb, 4YTO B JloHeLKOM 6accein-
He Ha rnyouHax 700—900 ™M cyLlecTBYHOT rasorua-
poanHammyeckasa n reoxmmmyeckas CTyneHb, HWU-
»Ke KOTOPOW MeHAEeTCH XapaKTep MHOIMMx pumsnye-
CKUX N TEOXNMUNYECKNX NapamMeTpoB cpenbl, hop-
MUPYIOTCA NIOKaNbHble CKOMJIEHUA ra3os, NOBbILLA-
eTCsa cofeprkaHume B rasax TsHKenbiX yrneBon0opo-
O0B 1 BOAOPOAA, rasbl cogep>kat KOHAeHcar.

B npouecce metamopdmama yrnsa B 6acceliHe
obpasoBanoch 28 TpAH M3rasa, U3 KOTOPbIX 2 TPAH M3
oCTanocb B YrofibHbIX nnactax. KonunyectBo T4-
XKenbiX YyrneBoAopoHbIX rasoB (3TaHa, nponaHa,
6yTaHa, rekcaHa) o6bI4HO cocTaBNsAeT NepBble NMpo-
LeHTbI, nHorga gocturaa 10—20% v 6onee. Hapa-
CTaHue KonnyecTBa TY HauyMHaeTcAa co cTaguu ra-
30BbIX yrnein (MK2. Nx cogep>kaHue pgocTturaet
MakKCUMyMa Ha CTagun >XUPHbIX N KOKCOBbIX YT e
(MK3n MK4, 3aTtem Ha cTagnn Towmx yrnein AK,
pe3Ko CHU>KaeTcA.

B./. CaBuyeHKo (1989 r.) nogyepkuBaeT, 4TO
opMmumnpoBaHme 3anexkenm XULKUX Yyrnesonopo-
[0B Ha lOro-BocToke [lHenpoBoO-[0HeL KON BNaau-
Hbl (ceBepo-3anag [JOoHeLKOro yrofibHoro 6acce-
Ha) NPOUCXOAUNNI0O B HUXKHEKAMEHHOYTO/IbHbIX
KOMMAeKcax C OpraHmkKonm rymycosoro tuna. K
aToMy cnefyeT [06aBUTb, UTO YT HUXKHETO Kap-
60Ha [JoH6acca UCKNIYNTENBHO 6oraTbl nunona-
HbIMW KOMMOHEHTaMW, KOJIMYECTBO KOTOPbIX A0C-
Turaet 30%; OHWN, BUOMUMO, ABNAKOTCA 34eCb OCHOB-
HbIMW reHepaTopamMn >XUAKUX Yrneso4o0pon0B.
HedTn HMXKHero n cpeaHero kap6oHa 44B 61m3-
K1 no coctaBy. OHM MasiocepHUCTble, MasocMoIn-
CTble, napauHuUCTble, MeTaHO-HaPTEHOBble U
HajTeHO-MeTaHoBble. KoHaeHcaTbl 0ObIYHO Me-
TaHo-HaTeHoBble. HehTn BepxHero kap6oHa —
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HV>KHEW nMepmMunu ManocepHUCTble, MeTaHOo-HadTe-
HOBble, HEeBbICOKOW nnoTtHoctu (go 0,82 r/cm3.
HethTn BepxHe nepmu m Tpmaca UMeKT BbICO-
Ky NioTHocTb (0,92 r/cm3 n HapTeHo-apoMaTun-
YeCKN N apomMaTmyeckmit coctaB. OHM oTnnva-
IOTCA MOBbIWEHHbIM KO/IMYECTBOM CMOJ/INCTO-Aac-
hasibTEHOBbIX KOMMOHEHTOB (80 20%).

B page waxT paHHeKaMeHHOYrosibHoro J1bBOB-
CKO-BosibIHCKOro 6acceiiHa (BenmkomocToBcKas 1m
4pP.) MHOTMe TpeLwuHbl B Mopojax 1 yrie okasaianch
3ano/iHeEHHbIMN BA3KUM CMOJIUCTbIM BeLLECTBOM
YepHOro uBeTa, BHeLLHe HarnoMuMHalLlwem Ta>Ke-
nyrw HepTb (2). KonnuecTtBo ankaHoB 55%, uukna-
HoB 20%, apeHoB 25%. 1o cocTaBy 3TU OGUTYMbI
pe3Ko oTmyaroTcsa oT HedbTel cocegHero Kapnat-
CKOrO0 paiioHa, 4T0 NO3BOMSAET cAenaTh BbiBOA 06 UX
"yronbHomM" MpoucxoXkaeHun. [a3oHOCHOCTb
YrofbHbIX MJacToB HapacTaeT C rMyo6uHOW, AOCTU-
rasa 27 m3/T (800 m). KonnyecTBO TSXKENbIX YI1eBo-
[0pPOA0B HEBEIMKO — A0/1U npoueHTa. Konmyectso
nMnTuHUTa Byrnax 2—10%.

B Knsenosckom 6acceiiHe (HMKHUI Kap6oH) npun
npoxogke LwWaxTtbl 2 HeddTb (POHTaHUpoBasa U3
wnypa. Npu Nnpoxoake KBepLunara Ha 3To LaxTe
HepTb coYMiacb M3 KPOBAU YroJibHbIX MJacToB U
MeXXAynnacTuii. AHanornyHble HedpTenpPosaABIEeHNSA
Habnganmch Ha waxTtax 1, 6 CeBepHas, UM. JIeHU-
Ha n KnwodeBckasa [2]. Yram 6acceriHa obnagaroT
MOBbILLEHHOW Fa30HOCHOCTbIO — A0 32 M¥T, Npun-
YeM KOJIMYECTBO THAXKENbIX YrNeBo40pPOL0B B YINAaX
Mapok XX n MK pocturaetr 5—6 % (pe>ke 12%), B
TOM 4yucrne 3taHa o 4%, neHtaHa 0,1, rekca-
Ha 0,05%. B cocTaBe Cy(pnsipHbIX ra3oB Ha LlaxTax
KniouyeBckasa 1 M. JIeHHa cofiepXXaHue ataHa co-
ctaBuno 3—6%, neHTtaHa 1,3%. Kctatu, yrnm atoro
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b6acceiiHa cogep>xat 15—32% KOMMOHEHTOB rpyn-
nbl (MNTUHUTA. B 60n1ee meTaMopPmn30BaHHbIX TO-
WKUX YIIAX HUXKHEKAMEHHOYTO/IbHbIX MECTOPOXK-
OEeHNI BOCTOYHOIO CK/IOHa Ypana Ha waxTtax Erop-
LUMHCKOI0 MeCTOPOXXAEHUA KOIMYECTBO TAXKE/bIX
yrneesoAopoaoB He npesbiwaeTt 0,2%.

B UenabuHckomMm Me3030MCKOM 6acceliHe 3aduK-
cupoBaHo 33 nposaBneHunsa HepTn, 20 — rasa wu
14 — 6utymoB (2). Hanbonee MHTEHCUBHbIE Hem-
TenposiBNeHNA ycTaHOB/NeHbl Ha EpodeeBckoi
niowanmn, rae npuy onpobéoBaHMU 6bII0 MOYUYEHO
ot 0,4 po 3,5 T HepbTU NpM CYyTOUYHOM pfebuTe
30—700 n. YpenbHaa macca HedpTu 0,813, copepika-
Hue yrnepoaa 84,4%, sogopoga 14,2%, cepbl 0,44%.

Ha tore nepmckoro NMeyopckoro 6acceiHa, pac-
rnoso>xeHHoro B npegenax Kocbto-Poroeckoii Bna-
AnHbl (CeBepo-lMNpeaypansckunii THO) KM3BECTHbI
MHTNMHCKOoe n Ko>XxmmckKoe rasoBble U Magumei-
CKoe HepTAHOe MecTopoXaeHne. HedhTn meTaHo-
HadTeHOBbIe, NNOTHOCTbLIO 0,67 —0,98 r/cm3 KoOH-
aeHcat MeTaHO-Ha TEHOBbIN MAOTHOCTbIO
0,67 —0,79 r/cm3 AnkKaHbl 63—67%, UWKNaHbI
9—24%, apeHbl 8—16%. ¥Yrnu 6acceiiHa oTan4atroT-
CA OYeHb BbICOKOW ra3soHOCHOCTbIO (80 40 M3¥/T) 1n
MOBbILLUEHHbBIM COAEP>XaHWEM TSXKeNbIX YrneBoao-
poaoB (0T aTaHa Ao 6yTaHa). Ix cogep>kaHune 3aBu-
CUT OT cTeneHn metamopduima yrna. Npu 61m3-
KOM neTporpagfmnyeckom coctaBe A/IMHHOMIaMEH-
Hble YT VNTHTUHCKOIro MecTOpPOXKAEHUA cogep>kaTt
Bcero 0,01 —0,8% TY, rasossble yrnm BopralluopcKo-
ro n CeligMHCKOro MecTOpOXXAeHUn — 4—9%,
XUPHble Yrnn BOPKYTCKOro MeCcTOpPOXXAeHUs
2—16%, a OTOoWeHHble Yran MecTOpPOXKAeHUA
Xanbmepbto 0,001 - 0,1%. O6uiMe pecypchbl yrien B
b6accelriHe oueHuBaroTca B 260 Mnpa T, reHepaun-
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OHHbIV NOTEHLMaN KOTOPbIX BECbMa 3Ha4uTeneH. B
npouecce yrnegpukaumm B 6acceiiHe o6pasoBasnochb
52 TpnH m3rasa, 13 KOTopbIX 9 Tp/AH. M30CTasNoch B
copbnpoBaHHOM COCTOSSHUW B Yyr/ie.

B nepmckom Ky3Hel koM 6acceriHe HedpTenposB-
neHna 6bin BnepBble OTKPbITHI B 1955 r. [2]. Ha
tore 6acceiiHa B palioHe CT. Y3yHuUbl B mopogax
WIbUHCKOW CBUTbI (BEPXHSAA NepMb) 6blia o6Hapy-
>KeHa TeMHO-KOpuUYHeBasli C 3e/leHOBaTblM OTTEH-
KOM >XUAKOCTb C yaenbHbiM Becom 0,83 r/cm3 B co-
cTaBe guctuinata npeobnagann ankaHbl (88%),
apeHbl (10,3%), ymknaHbl (1,7%). Bbixog 6eH3MHO-
BbIX (pakuni coctaBun 1,1%, KepOCUHOBbIX
34,9%, macnaHbix 55,6%, HeddTb ManocepHucTas
(0,08%). B 1959 r. Tak>ke Ha tore Kysbacca B 0T/0-
YKEHUAX NNbUHCKOW CBUTbI Oblfia BCKpbITa HE(PTb
KpacHo-6yporo ugeta nnoTHocTbo 0,81 r/cm3 An-
KaHbl coctaBunn 77,8%, uuknaHbl 19,8%, apeHbl
2,64%. B Tom >Xe roay B wW. AbaweBo 1 (bavigaes-
CKMIA palioH) B nopogax WIbUHCKOW CBUTbI bGblna
BCTpeyeHa KpacHoBaTas Mac/lssHUCTas >XULKOCTb
nnotTHocTbio 0,81 r/cm3 HepTm nHoro coctaBa 06-
Hapy>XeHbl B CeBepHbIX paloHax 6acceiiHa. Ha
CbIpOMO/IOTHEHCKOW MIOWaAn 13 OTNI0XKEHUIN Ky3-
HEeL KO CBUTbI, NOACTUNAIOWLEN NNBUHCKYIO, Oblna
nonyyeHa ceetnasd HedTb CO cnabo 3eneHOBaATbIM
OTTEHKOM MJ0THOCTBLIO 0,79 r/cm3 KonnyecTso a-
KaHoB cocTaBu/io 26,4%, umknaHoB 50,2%, apeHOB
19,1%. BeH3nHoBble (pakummn 70,9%, KepoCUHO-
Bble 24,8%, macnaHble 4,3%. Bnnikasa no cocrtaBy
HedTb 6blN1a NonyyeHa n3 NoOpoa UIbUHCKOW CBUTI
Ha HO>Ho-Bopucosckoin  nnowagn  (Ae6uTt
0,3 T/cyT). AnkaHbl cocTaBunm 40,32%, uUMKNaHbl
40,85%, apeHbl 18,44%. B uenom Ana ceBepHbIX
parioHoB Ky3b6acca, rae pa3BuTbl ManoMmeTaMmopgun-
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30BaHHble yray mapok 4 n I (MK, n MK2, xapak-
TEPHO HanMuune >XULAKUX YrneBogoponoB HadTe-
HOBOro0, peXke apomMaTuUyecKoro coctaBsa. 3To cpej-
HEeCMONnCTble, MasloCeEPHUCTbIE BELLECTBa, COAep-
»Kaume mano naparHoB. B 0XKHbIX paiioHax 6ac-
celiHa, rge pasBuUTbl 60nee mMeTamopdmM3oBaHHbIE
yrnv, nosiBNAOTCA MeTaHOBble BblCcOKOMNapaguHn-
CTble HePTM C MasibIM cofep>XaHuemM CMO U NoJ-
HbIM OTCYyTCTBMEM acasbTeHOB. bonee Hanps-
>XeHHble TepMoguHaMmMyeckue ycnosms obycroBu-
NN 34ecb MeTaHM3aumno HedpTu.

B BavigaeBckom parioHe Ky36acca npucytcTeue
6UTYMOB U XXNAKOW He(pTN 06HapPY>KeHbI B LLAxXTax
BanpgaeBckasi 1 AbalueBcKasi, paspabaTbiBaloLnNX
nnacTbl WUIbUHCKON CBUTbl. HedTerasoHoCHble
naowaan TMNoTHUKOBCKOro v CanTbiIMakKoOBCKOro
parioHoB — CbIpoMOnoTHeEHCKas, Bbopucosckas,
BepesoBckas, pA3HeEHCKasi — 06pa3yloT LWnNpo-
Ky nosocy HedpTenposiBNeHU Ha ceBepo-BOCTO-
Ke 6accelHa.

B yronbHbiXx rasax KysHeukoro 6acceiHa Hau-
6onbLIMe coaepXXaHUA TSXKeNblX YrnesBo4opoaoB
(eTaHa oo 30%, nponaHa 8—22%, 6yTaHa 5—7%)
oTMe4aeTcs B 0611aCTU pacnpocTpaHeHUs ra3oBblX
M XXUPHbIX yrnen B ToMmycuHCKOM, BaligaeBckom,
EpyHakoBckoM, BenoBcKOM ” JIEHWHCKOM pali-
OHax. B paloHax >ke pa3BuTtus yrnem mapok K, OC
n T cofeprkaHue TsXKeNblX yrneBoLopoAoB He rnpe-
BblWwaeT 1—2%, XOTA MHOrga v yBenmynBaeTca B
30Hax rMy6oKMx TEKTOHUYECKUX pa3pbiBOB. Mak-
CUMYMbI cogep>kaHunsa TY B YrofibHbIX rasax cosna-
[aloT ¢ niowanamMmy pasButusa He(pTenposaBieHNIA B
nnactax yrnia n 3oHax HapyweHui. Bngumo Hacta-
N0 BPeEMS MPOU3BECTU KOPEHHYHK MepeoleHKy
rnepcrneKTUB OOHapPY>XeHUA MPOMbILIIEHHbIX Mec-
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TOpOXKAeHUM HedhTM B Ky3HeL KOM 6acceriHe, 0CO-
6eHHO B o6nacTm pacnpocTpaHeHus yrnein ma-
pok A, I, XK, otyactun K.

B KaparaHanHckom 6acceliHe, B OT/I0XKEHUSAX
Kap6oHa BCTpeYeHbl HEPTENPOABIEHNSA B BUAE 6U-
TYMWHO3HOW Macchl, napauHUCTbIX U TBePAbIX
6muTtymoB [5]. Hanbonblunini nHTepec NpeacTaBnsiet
6UTYMMUHO3HAA Macca, CBsi3aHHasi C YrofbHbIMU
nnactaMmm Uan ¢ 30HaMM TEKTOHUYECKUX HapylLue-
HWii. O6bIYHO OHa npeacTaBneHa YepHOW, MOXO-
>Ken HaryTalMH Masbio C 3arnaxomMm KepocuHa, KoTo-
pas siBNSIeTCA CMEChI TSAXKEN0o HePTM 1 yronbHOMN
Nnbinv. B HapyLweHHbIX yyacTKax 4of1a 6uTymonpo-
aneHnii secom 50—100 kr gocturaeTt 40%. B Tek-
TOHNYECKN HECNOXXHbIX yyacTKax Takux npossre-
HUIN 06bIYHO MeHee 10%. MpynnoBoOiA cocTas yrne-
BOAOPOAOB: alkaHbl — 31,8%, ynknaHbl — 35,4%,
apeHbl — 32,8%, nnotHocTb — 0,89 r/cm3 3ne-
MEHTHbIWN cocTaB OUTYMWHO3HOW MaccChbl: yrie-
pon — 85%, Bogopon — 13%, asot — 0,4%, cepa —
0,6%, kucnopog — 1,0%. O6GneryYeHHbIi M30TOMN-
HbIli cocTaB 6uTymoB (C 12/13—91,3) CNy>XUT UH-
ONKATOPOM UX reHeTUYeCKOW CBA3U C KOHTUHEH-
Ta/lbHbIMWU OTNIOXKEHUAMU. B npouecce ytneuka-
umn B H6acceiiHe obpa3soBanocb nopsaka 9 TpaH M3
rasa, M3 KOTOPbIX B YroO/ibHbIX MNjactax ocTanoCb
okono 2 TpnH M3 CoaeprkaHne TAXKeNblX yrieBo-
[0pPOAO0B B Yro/ibHbIX rasax focturaeT Mmakcmmyma
(2—7%) Byrnax ctaguii >K n K (MK3un MK4.

B CpegHein A3un (Tag>XMKUCTaH) Ha MecTopo-
XaeHnn WapryHb B 1982 r. U3 OTNOXXEHUW HOPbI
6b110 BblkavaHo 15 Beaep HepTm (B.C. Jly4HMKOB,
1982 r.).

C JleHCKUM YrofibHbIM 6acceiHOM TeppUTopwU-
anbHO coBnagaet JleHo-Bunwoinckas rasoHedTe-
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HOCHas MPOBMHUWSA, CBS3aHHas CTPYKTYpPHO ¢ Bu-
NOVCKOW CUHEKNN30W, MpeaTarimMmbipckum m Mpea-
BEPXOAHCKUM KpaeBbiM nporudéamun [2]. Mouy-
HOCTb BEPXHEMPOTEPO30MCKO-aHeEPO30MCKOro
ocaflovyHOro 4exna, npeacTaB/ieHHOro0 TeppureH-
HbIMU OTNoXXeHnAmMUn, gocturaet 10 Km. NMpomblLL-
NeHHas ra3oHOCHOCTb yCTaHOB/IeHa Ha 8 MecTopo-
XKOEHUAX B OT/IOXKEHUSAX OT BepXHer nepmu Ao
topbl. BbiaBneHa 51 3anexkb, NpuypoyeHHas K CTpy-
KTYPHbIM U NNTONOTMYECKUM foBywKamM. HedTun
MepMCKNX N TPUacoBbIX MecTOpOXXaeHU B Mpes-
TaliMbIpCKOM Mpormbe OTHOCUTENbHO nerkme
(0,85 r/cm3, manocepHuUcTble (Ao 5%), Bbiconapa-
duHMcTble (00 14%). Aona apeHoB gocturaeT 38%.
HedhTn topckunx oTnoxkeHuin tsxxenole (0,93 r/cm3
ManocCepHUCTbIe U MaNOCMO/INCTbIe, apeHOB — A0
52%. CBob6oaHble rasbl cogep>kaTt 6onee 90% meTa-
Ha, 00 2% a3oTa. [a30Bble KOHAEHCATbI MEPMCKUX U
TPNacoBbIX OTNOXKEHUW  UMEKT MNAOTHOCTb
0,74—0,78 r/cM3 NPenMMyLLECTBEHHO allKaHOBbIM
cocTtaB (MeTaHa o 56%), uMKnaHoB A0 47%, apeHoB
00 21%. KoHgeHcaTbl N3 FOPCKUX OTNOXKEHUN, nMe-
toume NNoTHOCTb A0 0,83 r/cmM3 06bIYHO TaK>Ke an-
KaHoBble.

Mo mHeHuto P.A. TBepgosoi n gp. (1992 r.), 60-
ratble IMNTUHNTOM HUXKHEKapboHOBbIE YyIrin cny-
XXUNU reHepaTopamm HetpTn B BocTouHOM MpukKac-
nun.

B HopBe>kcKov yacTu CeBepHoro mops (rpynnbl
BpeHT 1 BecTnaHga) yronbHble NaacTbl MOWHOCTbIO
00 1M B OTNOXXEHUSAX HOPbI CNY>XXWUIN reHepaTopa-
MW razoo6pasHbIX N XXNAKUX YINeBOAOPOAOB. YTIn
OJIMHHOM/IaMeHHble, ra3oBble U >XXMpPHble. Ha cooT-
BETCTBYHOLNX KapTax 34ecCb BblAeNATCA camMo-
CTOAATENbHbIE 30HbI, FAe YINN TFEHEPUPYIOT WU
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HedTb UNK ras. Nl'eHepupoBann HeddTb N YN HUXK-
Hero kap6oHa.

B JaHuun B LleHTpasibHOM rpabeHe Ha rasoBom
MecTopoXAeHNN Xopang W3BECTHbl MATb Yrofb-
HbIX N1acToOB, CNOXXEHHbIX TEITUHUTOM U TUMTUHU-
TOM, KOTOpble B onpefefieHHbIX YCOBUAX MOIIn
reHepupoBaTb He(PTb.

B uenom page HedpTsHbIX 6acceliHOB Kutas
60nbLIOE 3HaueHMe B 06paszoBaHUN HeddTeln Npu-
JaeTcsa nckonaembiM yrnam. B >KyHrapckom, Ta-
puMcCKOM 1 TyprnaHCcKoM 6acceliHax reHepaTtopa-
MU HEDTU CUNTAKOTCA KOPCKME YINIEHOCHbIE OT/0-
XXeHnda ¢ nnactamu yrnd. 3anacbl yrna B J>KyH-
rapckom 6accevHe npesbillalOT 279 Mapa T. Tec-
Has cBsA3b yrnei n HedTer oTMevaeTcss B Nepm-
CKMX N KPCKUX OTNOXKeHUAx Opaocckoro 6ac-
ceilHa M NaneoreHOBbIX OcajKax MecTopoXXje-
HUA XyaHxunaH, rge yrnm cogep>kat go 20% nun-
TUHUTA.

B HedpbTerazoHocHoMm 6acceriHe CLUA CaH-XyaH
onpejefnieHHbIM reHepayuWoHHbIM MOTEHLMaNom
ob6nagaloT yrosibHble MaacTbl CBUTbI P pyneHA
(BEPXHUI Men), U3 KOTOPbIX MNONYyYeHbl HEMNpo-
MbILL/IEHHbIE MPUTOKU HeTU.

B KaHapge obpasoBaHue He(pTn B 6acceiiHe Bo-
hopTa-MaKKeH3U CBA3bIBAIOT C YrojibHbIMU Mna-
cTtamu, 3aknoyarwwmmm 610 mapa T yrna. Konmye-
CTBO NIMNONAHbBIX KOMMOHEHTOB B YIrnsAx 3Toro 6ac-
celiHa A0CTaTO4YHO AN reHepauumn CyLLecTBYHOLLNX
pecypcoB HedpTU.

Ha ceBepe Ernnrta yrnm cpefHeOpCcKOro BO3-
pacTa ABnAnnCbL reHepaTopomMm He(pTU MECTHbIX Me-
CTOPOXKAEHWMIA.

B N"HOooHe3nm Ha BoCcToKe KanunmaHTaHa, tore
CymaTpbl 1 Ha fBe B yrisx najieoreHa v HeoreHa
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Tabnuuya 23

YyacTvie MMKPOKOMMOHEHTOB YT /151 B FreHepaumn HedpTun

B npotiecce yrnecdmkauum [5]

[Mokas3aTenb oTparkeHUs
BUTPUHUTA, Rgmax, %

MunKpokomMno-  OTHOCUTE/NbHbIM
HeHT BbIX0[ >KNAKNX
yrnesofoposos
Hauvasno NHTepBan
reHepauum MakcMmyma
ANbrMHNT MaKcuManbHbIi 0,7 1.1
KyTUHUT BbicoKuii 0,6 0,7-0,9
CnopuHUT Bbicokunii 0,6 0,7-0,9
Pe3snHuT Bbicoknii 0,5 0,5-0,8
BUTYMUHUT YMepeHHbI 0,4 0,5-0,8
0,0 BbICOKOTO
CybepuHUT YMepeHHbI 0,4 0,5-0,8
[0 BbICOKOrO
BUTPUHNT YMepeHHbI 0,45 0,5-1,0
NHepTUHNT Huskuni 0,4 —
(3a cuet
ocTaTKoB
6aKTepuanb-
HOWV opra-
HUKN)

COAEP>KNTCA NOBbILLUEHHOE KONMYECTBO NMMNTUHUN-
Ta U BUTPUHNTA, KOTOPbIM OTBOAUTCS 3HAYUTENb-
Hasi ponb B (pOPMUPOBAHUM MeECTOPOXKAEHUN
HedTH.

ABCTpanmiickme nccnegoBaTtenn oTMedatroT, UTo
B KOHTUHEHTaNbHbIX 0Caf04YHbIX 6acceiiHax Me30-
30/MICKOro 1 KalHO30MCKOro Bo3pacTa opraHuye-
CKOe BEeLLECTBO COAEPXXUT 60NbLLUOE KONMYECTBO
3K3MHUTA (MMMOMNAO0B) U MOXKET paccMaTpuBaTbCs
KaK UCTOYHUK 0bpa3oBaHMs HeEPTU M rasza.
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Pa3nnuyHble KOMMOHEHTbl Yris BCTynawT B
npoLecc reHepauumn yrneBogopoaos He o4HOBpe-
MeHHO (Tabn. 23).

MepBbIM KOMIMOHEHTOM elle Ha paHHel cTagumn
(npoTokaTareHes), nNpu Temnepatype 40—60 °C B
npouecc reHepauumn BCTynaeT UHEPTUHUT U FreHe-
pupyeT meTaH unerkme ¥YB. C nepexogom B KaMeH-
HOYTO/IbHYIO CTaguid WHEPTUHUT TeHepupyert
nMuwb ras. Fpynna BUTpUHUTA NpekpaLlaeT reHepa-
unio TaXKenbiX ¥YB npu temnepatype 80—100°C
(ctagns MK, —M K32 . 3ambIKatoT 3TOT psag nmnona-
Hble KOMMOHEHTbI, KOTOPble AT MaKCUMyM re-
Hepauun Ts>XKenbix YB npum Temnepatype 110—
140°C (MK3—MK4. lNpwu 60nee BbICOKNX TeMMe-
patypax Bce KOMMNOHEHTbI YIS reHepPUPYKT TO/b-
KO ras.

M. CMuUT, nsyyaBLUumnin bacceiiHbl ABCTpainm, oT-
MeYaeT, UTO B ME3030MCKUX N KaHO30MCKNX KOH-
TUHEHTa/IbHbIX 0Caf04YHbIX 6acceiHax opraHu4e-
CKOe BeLLeCTBO COAeP>KUT 3HAUUTENIbHOE KO/INYECT-
BO 9K3UHUTA, U, NO3TOMY, MOXXET paccMaTpuBaTbCs
WCTOYHMKOM KaK HeddTW, Tak M rasa. KocBeHHbIM
CBUAETENbCTBOM TOMY ABMSAETCA MOBbILLEHHOE COO0T-
HOLLeHVe npucTtaHa K (utaHy, U MpPUCYTCTBUE B
HepTaX TAXKeNblX yrnesogoponos (C5 33).

Ha cBA3b HepTell U KOHTUHEHTaNLHOro opra-
HMYECKOro BeulecTBa euie B 1968 r. yka3sbiBas
H. Hedberg [5]. Ba>kHbIM (hakTOpOM SIBNSAETCA MO-
BbILLEHHOE COAep>XaHWe B Yrnax BOAOpoAa, 4TO
CBSA3aHO C NPUCYTCTBUEM B HUX /Il MHATA U INTO-
MOHbIX KOMMOHEHTOB WIN "BOCCTAHOB/IEHHbIX"
oborauieHHbIX BOAOPOAOM BUTPUHUTOBbIX KOMIMO-
HEHTOB.

Ana onpegeneHna noteHumanbHO HedpTemaTe-
PUHCKUX yrnei XaHTom [5] 6binn npepnoXkeHbl
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cnegyrowmne kputepun: H/C (aTtomapHoe OTHO-
weHmne) 6onee 0,9. BoaopoaHbii nHaekc (HJ 60-
nee 200, cogep>kaHne NNMOUNAHbLIX KOMIMOHEHTOB
6onee 15%.

Mayan n bopeHxam [5] cunTaroT, UTO ANA TAKOro
TMNayrfiem oTHOLWEHWE NpUcTaHa K ouTaHy 40/K-
HO ObITb BbICOKUM (3—4 1 60nee). No gaHHbIM [5]
N30TOMHbIW cocTaB yrnepoga (d13C) KOHTUHEH-
TanbHOro OB 60nee nerkuii (20%o).

Cpean Nnaneo3oMCcKNX yrne NOBbILLIEHHbIM CO-
Aep>KaHeM KOMMOHEHTOB rpynnbl IMANTUHNTA OT-
NNYaKTCA TONMBbKO YIN HWMXKHEro kKapb6oHa. 4To
KacaeTcsa TpMacoBbIX, OPCKUX U MENOBbIX YINewn,
To B 60/MbLUMHCTBE 6acCeMHOB OHW 3aKi4arT
MOBbILLUEHHOE KOMMYECTBO NMUMTUHUTA. DTUM, OT-
YacTh, MOXXHO OOBACHUTL TOT (PakT, YTO B ocaf-
Kax Me30304 cocpepotodyeHo 70% MUMPOBLIX pe-
CYpCOB HepTW.

Taknm o6pa3oMm, cAenaHHbii 0630p MoAaTBep-
»aaeT He06X04MMOCTb OLEHKM NepCneKTUB Yrob-
HbIX 6aCCEeMHOB He TO/IbKO B OTHOLLUEHUW YT OJIbHbIX
rasoBs, HO N yronbHoOW HepTN. 3agadva reosoros —
BbISABNATb CTPYKTYPHbIe, cTpaturpaguyeckue, nun-
TO/IOrN4YecKne N [pyrve TUnbl N0BYLUEK Takow
HedoTn.

4 TonuubiH M.B.



a3bl Yr/IEHOCHbIX OT/I0XXEHWUI
[2, 5, 6, 20]

MwupoBble pecypchl rasa, B OCHOBHOM MeTaHa B
YyrofnbHbIX Maactax pgocturaot 100 TpaH M3
(Tabn. 24). OcobeHHO 3HaUNTeNbHbI pecypcbl MeTa-
Ha B cTpaHax CHI, CLWA n KuTtae.

B OTHOLWEHNN MepcrneKTUB pasBuUTUA [00blUMn
MeTaHa M3 Yro/ibHbIX MacToB CYLLEeCTBYIOT ABa Mno-
NAPHbLIX MHeHUsA. BoNbWMHCTBO cneyuanmcToB
ctpaH CHI, B nepByto ovepenb Poccuun, Kasaxcra-
Ha U YKpanHbl cHUATaEeT, YTO HACTa/l0 BPeMs HayaTtb
LLIMPOKOE OCBOEHWe yrneras3oBbix 6acceiHOB N Me-
CTOPOXKAEHUIN, 0COGEHHO B paroHax, yAaneHHbIX
OT MEeCTOPOXXAEHWW MPUPOAHOro rasa v Marucr-
pasbHbIX rasonposogos. [punyem, ras metaH A40/-
>KeH 06bIBaTbCA He TOMbKO B rpoLecce gerasaunn
OeNCTBYOWMX LWAXT, HO M Ha y4YacTKax, He OCBOEH-
HbIX YIO/IbHOM MPOMBbILLUNIEHHOCTbLIO, XOTHA B Hepas-
rPY>XEeHHbIX TOPHbIMM paboTamMm MmaccuBax razooT-
Aada BO MHOI0 pa3 HMKe. ITOW TOYKM 3peHUS Npu-
Oep>XuBaroTcA 1 3a pybe>kom, B MepBylo oyepeb B
CLUA, rae B HECKO/IbKMX bacceiHax BegeTca Npo-
MbILLNeHHas fobblva MeTaHa.

Paa KpynHbIX KOMMAaHUA 3aHMMAaeTCsl OLEHKOM
M NPOrHO30M pecypcoB MeTaHa, MoAeMpoBaHMeEM
CKBa>KVH, pa3paboTKoil MpoeKToB Aerasaunuv 3a-
KpbITbIX wWaxT. KomnaHusa "Coalbed Methane
Service" BegeT paboTbl B cemun b6acceiHax CLUA,
Monbwe, Yexmn, ABCcTpanuu, BennkobputaHuu,
KuTtasa, Typuun n MHgnn. KomnaHnusa Kerth Murray
and Associated (wT. Konopazo) nposognT Npropwu-
TeTHble uccnefoBaHUA NoTeHUMana yroibHoro me-
TaHa B bputaHckoin Konymbun (KaHapga), 6acceii-
Hax BoyaH n KBuHcneHpg (ABcTpanus), Pype n Caa-
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Tabnuua 24

MwupoBble pecypcbl MeTaHa B Yro/ibHbIX niacTax [5]
(4yncnnTens - Bcero, 3HamMeHaTe/lb - NPOMbILLIEHHbIE)

CtpaHa

Mwup, Bcero

B Tom yuncne:
CHI

KHP

CLWA

ABcTpanua

®PI

Monbwa

BennkobputaHmnsa

KaHaga

dpaHunsa

IO AP

NHaunsa

Yexuns

AnoHunsa

MeTaHoHOC-
HOCTb YTONlbHbIX
nnactos, M3/T

17-30

10-13

Pecypcbl meTaHa,
mnpg m3

67840-100848
15060-24070

30000-58000
2550-2710
16000-25000
7000-7500
11000-22000
6000-8000
3800- 6000
2000-3000
1700-3000
700-1000
1200-1450
450-600
900-1600
400-800
600-1600
300-500
370-650
250-300
400- 500
150-200
250-400
100-200
110-130
50
80-110
25



pe (FepmaHus), BepxHein Cunesmun (Monbwia),
O>kHOM Yanbce (BennkobputaHusa), 3nmbabdse,
MHpoHesnn wu CLIA. KomnaHua "Wardell
Armstrong" paboTaeT B YrofbHbIX 6acceiiHax
KOAP, Typuun, Monbwn, baHrnagew, Kmunpa, Ko-
nyménun n KaHagpl.

BTopasd TouKa 3peHusi, TakxKe 3acny>kmsaroLasi
BHMMaHUA, Hanbornee 4eTKO BbIiCKasaHHas B pabotax
N.A. TlyuykoBa, 3aK/104aeTcd B TOM, YTO opraHmsa-
umMs gobblvun MeTaHa M3 YrofibHbIX M1acToB, Hepas-
rPY>XEeHHbIX FOPHbIMM paboTaMu, B HaCTosILLEge Bpe-
MSA 9KOHOMMYeCKU HeuenecoobpasHa [15]. Aobbiva
MeTaHa [o/HKHa NPou3BoAUTLCA TOMBKO B npouecce
Jerasaymm waxTt B OCHOBHOM A1 co3gaHusa 6esonac-
HbIX yCcnoBuii paboTbl wWwaxTepoB. 10 MHeHuto
N1.A. TyukoBa, 6acceiiH CaH-XyaH, rae B KOPOTKUN
CPOK A0o6bl4ya MeTaHa Bo3pocna ¢ 1 40 23 mapg m3B
rog, NpeAcTasnsieT co60M yHUKaNbHOEe ABeHWe Npu-
pogpl, a B oCTa/ibHbIX "06bl4HbIX" 6acceiiHax CLUA
[o6blbYa MeTaHa BefAeTCcs B orpaHMYeHHbIX Maclita-
6ax u cBsi3aHa CO MHOIMMU TEXHONOrMYECKUMU U
9KOHOMMYECKMMU TpyaHOCTAMU. Bonee Toro, n B ca-
MoOM 6acceliHe CaH-XyaH NoHaA06unocs NPodbypuTb
17 TbICAY CKBaXKMH, YTOObI BbISABUTb 30HbI C MOBbI-
LLUEHHOIM rasooTgadeli, 3aHMMalOLIME BCEro 0KOJOo
10% nnowaaun 6acceiiHa. B 1993 r. n3 2700 CKBaXKUH
B 9TOM b6acceriHe 600 cKBa>KMH gann 12,6 mapgm3me-
TaHa (75%), a 2100 ckBa>kuH — 4,2 mnpg m3(25%). B
oCTa/NbHbIX b6acceiHax n3 3900 CKBa>KUH ObI/I0 A0-
6bITO TONMLKO 4,2 Mpa M3MeTaHa.

C cepbe3HbIMU TPYAHOCTAMMN B MNpoLecce 0CBO-
eHUA MeToA0B A00bIUM LIAXTHOIO MeTaHa CTONIKHY-
nnce B 90-x rogax B KaparaHgMHCKOM 6acceiHe,
faXke B TaKOM 61aronpusTHOM 419 3TOro pawioHe,
Kak TeHTeKCckuin (nnact A6 MOUWHOCTbIO 4—6 M
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CNOXEH Mano30/IbHbIM BUTPUHUTOBLIM YINeM Ma-
pok XX, KX un K, rasoHocHocTb 20 —25 m3T). Ma-
KCMManbHOe 1U3B/eYeHne MeTaHa CocTaBuI0 BCero
5 M3T (34eCb M HMXKE ra3oHOCHOCTb MPUBOAUTCA
Ha TOHHY CyXol 6e330/1bHOI Macchbl).

B YkpanHckom [loH6acce oTKauyka mMeTaHa U3
[EBATU ONbITHbIX CKBAXXWH C NOBEPXHOCTU Ha He-
pasrpyXeHHbIX OT TOPHOro AaBfeHns y4yacTKax
Mo3sosinna ¢ NMOMOLLbIO TMAPOPACU/IEHEHUA Mna-
CTOB M3BNeYb Bcero 13 fo 27% metaHa (B 04HOM
CKBaXXUHe 42%).

B nocnegHue rofbl 04eHb MHOTO BHUMaHUA yie-
nseTca pas3paboTke METOAOB W CPefACTB MOBbILLe-
HWA rasooTAayun yronbHbIX Naactos, obecneynsato-
LWNX paspblB CBA3N “yrosb—meTaH". 3T0 N03BONA-
eT HaJeATbCs, YTO CO BpemMeHeM A00blya MeTaHa U3
YTO/bHbIX MNACTOB CTaHeT peHTabenbHOW He TOJIb-
KO U3 MPenMyLLeCTBEHHO cy(NsipHbIX (Kak B 6ac-
celiHe CaH-XyaH) mecTopoxpgeHuin. J1.A. Tlyukos
NPUBOAMUT YeTbipe KPUTepus, KOTOpble, MO MHe-
HUIO aMepuKaHCKWUX CheuuanncTos, MO3BONAKOT
OLEHUTb NepcrneKTUBbl 4O6LIYN MeTaHa B TOM U
NHOM 6acceliHe:

— Hann4yme MOLLHbLIX YrONbHbIX N1acTOB BbICOKOM
CTeneHn metamopguima, NPOHULAEMOCTU W
XPYMNKOCTK C MokasatesieM OTPaKeHUsa BUTPU-
Huta (RJ 6onee 0,75%;

—BbICOKas ra30HOCHOCTb YIN;

—Hannyure pesepByapoB MeTaHa, T.e. CUCTEMbI OT-
KPbITbIX NONOCTEN, YCUNEHHbIX TEKTOHNYECKOW
HapyLEHHOCTbIO;

—BO3MOXHOCTb WCKYCCTBEHHOrO pacliupeHuns
CeTN eCTeCTBEHHbIX TPELLUH U NONOCTENR, OLEH-
Ka CTerneHn OTKPbITOCTU (3aKpbITOCTM) CUCTE-
Mbl TPELLMH.



"pynna poccuincKux cneumanmucToB [6] 060CHO-
Basia reosioro-TexHU4Yeckue KpuUTepum nepcrek-
TUBHOCTU J06bIYY YTrONbHOI0 METaHa:

— MeTaHOHOCHOCTb 60n1ee 8 —10 mM3/T, Npu pocTe
c rnybuHoi;

— CyMMapHas MOLWHOCTb yrnsa He meHee 8 —10 wm,
MpY MOLLHOCTM YrO/NbHbIX N1acToB 6onee 1m;

—pecypcbl meTaHa 6onee 50 —75 mnpa m3;

—TMNJIOTHOCTb pecypcoB MeTaHa 6onee 150 —
200 MH M3/KM2;

—30/1bHOCTb Yrnga MeHee 25 —30%;

—TMpOoHULaeMOCTb —He MeHee 5 M/,

—cTeneHb meTamopuama —TI, XX, K, OC, T npwu
00 = 0,6—2,0%, Hambonee 6naronpuUATHLI
0,8-1,5%;

—neTporpaunyecknin coctaB —BUTPUHUTOBbIN;
—TreoAnHamMmnKa yrieHOCHOM TONWMU —MacCuBbI B
COCTOSIHUWN PacTSHKeHUs Uan cnaboro cxartus;
—[e6UTbl CKBaXXWH ANa peHTabenbHoM fo6blun —

He meHee 20—40 TbiC. M3B CYTKMW.

[MpuBeLeHHbIe Bbille KPUTEPUU CnpaBes/nBbI,
Kpome Tpex. CnefyeT MOHU3UTb MUHUMAbHbIN
npegen rasoHocHocTn yrna ¢ 8—10 go 4 m3T, Kak
370 npuHATo B CLUA. B paiioHax, yfAaneHHbIX OT
MECTOPOXX/AEHMI NPUPOAHOro rasa ¥ rasonposo-
AO0B MWHUManbHbIA MacwTab pecypcoB MeTaHa
[0/MKeH OblTb CHUXeH ¢ 50—75 go 1 mnpg m3 a B
page cnyyaes M 40 COTEH MUIJIMOHOB Ky6OMETPOB.
BbICOKO METAHOHOCHOCTbIO XapaKTepu3yTCa He
TO/IbKO BUTPUHUTOBbIE, HO U (DHO3VHUTOBbLIE YIN,
Hanpumep, yrnv 6anaxoHckoi cepun Kysbacca.

[na cHabxeHns rasom HebONbLIUX NOCENKOB,
BMAMMO, MOXXHO 3HauYUTeNIbHO CHU3UTbL BEINUYUHY
MWHUMANbHOrTO [AebuTa rasoBblX CKBAXWH [0
5—10 Tbic. M3/cyT., npotus 20—40 TbiC. M3/CYyT.
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B 1abn. 25 npuBefeHa KpaTKas XxapakTepucTu-
Ka 35 6acceliHOB MU MeCTOpOXAeHuit Poccuun, no
KOTOpbLIM AaHa npeaBapuTenbHas oueHKa nepcre-
KTMB [0OblYM MeTaHa M3 YrofibHbiX nnactos. [1o
B0NbLWNHCTBY 0OBLEKTOB MMEKOLWMXCA AaHHbIX AB-
HO HefOCTaTOYHO ANA OUeHKW nepcnekTus. [lo
MHOTMM MeCTOPOXXAEHNAM CBELEHNA O ra30HOCHO-
CTW UMEeKTCH TONIbKO AN BEPXHUX (AerasvpoBaH-
HbIX) FOPU30HTOB.

Hanbonee nepcnekTUBHbIMMK AN L06bIYN MeTa-
Ha M3 YronbHbIX NaacTos B Poccuu asnatoTca Kys-
Heuknin n Me4vyopckuid, oTyacTn, [oHeuknin bac-
celiHbl (Tabn. 26). B nepByto ovepefb, 3TO KacaeTcs
nonemn AeCTBYHOLWMX LWAXT, F4e pecypcbl MeTaHa B
Ky3sb6acce oueHusatotcs B 211,5 mnpg m3u B lMe-
4yopckoMm bacceitHe 26,4 mapg M3

3 reonoro-npombiLieHHbIX paioHoB Ky3Hel,-
Koro 6acceiiHa MakcMManbHbIMK pecypcamu mMeTa-
Ha U MeTaHOMNMOTHOCTbIO (MH MIKM2 obnagatoT
EpyHakoBCKuWIA, TOMYCUHCKUIA, KOHLOMCKWIA, ByH-
rypo-Yymeoiwckuia, MpokonbeBcko-Kncenesckuii
N ap. panoHbl (tabn. 27).

Hapsagy ¢ pecypcamu meTaHa BaXXHbIM Nnokasa-
TeNnemM ABNSAETCA MEeTaHOMMOTHOCTb, XapakKTepusy-
foLwasa cTeneHb KOHUEHTpaLmm aTux pecypcos. N3
KOHKPeTHbIX Yy4aCTKOB Hanbo/bLled MeTaHOoMI0T-
HOCTblO 06/1afat0T TangMHCKOE MECTOPOXAEHNE B
EpyHakoBCkOoM 1 Tomckaa nnowaib B TOMYCUH-
CKOM palioHe —6onee 3 Mapa M3/KM 2 nose waxTbl
"KokcoBasa" B NpokonbeBCKO-KunceneBckom pai-
oHe — 1,7 mnpa m3IKM 2 none waxtbl “OnbXepac-
ckan" B TOMYyCMHCKOM paiioHe — 1,2 Mipg M3/Km 2
B HacTosulee Bpemsa paboTbl N0 OCBOEHUKD METO-
[0B L06bIYM MeTaHa U3 YronbHbIX MNacToB BefeT
AO "MertaH Ky3bacca". Ans yCKOpeHUs 3TUX BeCb-
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Ma3oyrosibHble 6acceMHbl U MecTopoXaeHMA Poccun [5]

BacceiiH,
MeCTOpPOXAeHNe T

JoHeuknii C
(PocToBckas 06s1.)
Meyopckuii C
Kwnsenoscknii C,
Kamckas niowagb Cl
[MontaBo-bpeaHeH- Cl
CKWW palioH
EropLunHckoe Cl
MaxHeBcKoe Cl
BynaHaw-Enkunn- T
CKUW paioH
UensbuHCcKuniA T,J
KysHeuKnii CP
MopnoBcKuit P
MMWHYCUHCKNIA P
YnyTXemcKuii J
KaHCcKo-AUMHCKNA J
(CasHo-MapTnsaH-
CKOe)
NpkyTckuii (HoBo- J
METENIKUHCKOe)
ArncartcKoe J
TaliMbIpCKNi CP
TyHrycckuin (Ho- C,p
PUNBCKNIA paioH)
JeHcKwii J

FOXHO-AKYTCKNIA

Bospacr,

Pabouue yronbHble
nnacTbl
Uncno  Mouk
HOCTb, M
Jo40 0,6-2
Oo40 0,7-2
4 0,7-2
5 1-20
22 0,5-5
10 1-12
27 1-14
20 1-7
Jo40 1-200
135 0,7-24
15 1-30
40 1-17
6 1-15
18 1-5
15 1-21
6 1-20
18 1-6
10 1-5
15 1-5
20 1-4
35 1-60

Mapka
yrna

5-A
MK, K
or

OC, TA
T, A
r

3B,/
I-A

or
r oK, K

[, MK

KX, K
N N

K-A

36-K
r-k
M-K

Pecypchbl
yrns,
MAPAT

20,1

23,5
0,3

12,4
0,06

0,12
0,13
0,16

0,44
516
45
20
15,2
1,3

6,7

0,92
185
120

200
700
40

MeTaHo-

HOCHOCTb,
m3T

[o 28

[o 33
Jo 32

1O (?)
?

6 n 6onee *
Bonee 10*
4-6*

ho 9*
[o 35
Ho 23
Oo 10*
Bonee 5*
Bonee 5*

Jo 30

[o 20

5
15
Bonee 5

Tabnnua 25

MeTaHo-
061/1b- Pecypcbl
HOCTb MeTaHa,
LLIaXT, MApaM3
m3ITC.A.
Lo 75 97
[o 60 1942
Lo 22 3
100 (?)
r r
14,4 1(?)
[o 58 1(?)
5-10 MeHee 1
[o 20 Bonee 2
Lo 70 13100
[o 30 50
H.4. 50 (?)
H.A. 40 (?)
H.A. 5()
r 2?
H.AO. 20
r 4000 (?)
[o 30 120
- 3000
- 7000
H.0. 0,35



Tabnuua 25 (npogomxkeHue)

Pab6ouue yrofbHble

MeTaHo-

. niacTbl Pecypcbl  MeTtaHo 06U/b- Pecypchbl
BaccenH, Bospac, Mapka  yrpg, HOCHOCTb, ~ HOCTb MeTaHa,
MECTOPOXaeHne T MoLw- yriA MAPAT mM3IT LLaxT, Mnpam3

YUucno m3/Tc.A.
HOCTb, M
3bIPAHCKNA K 25 1-14 O -K 8,6 Bonee 5* H. . 50
BypeuHckuii K 9 3-5 r 12 Jo 18 H. . 55
MepbrkaHo- K 12 1-33 O-A 3 Jo 15 H.A. 30
OroKNUHCKWIA p-H
ThIPMUHCKNIA p-H K 4 0,7-3,7 r 0,25 Bonee 5* H.A.
MecTopoXAeHUS JK 3-14 1-3 O-T 1 ? ?
MpuamypbA
MapTusaHcKuni K 20 1-3 r-T 0,75 Oo 17 [o 65 7.5
YrnoBcKui p 10 1-10 3b 0,12 Jo 12 [o 45 0,7
MogropogHeHcKoe T-K 10 1-4 T 0,2 o Jo 39 2,3
i
FOxHo-MpuMop- T 9 1-5 X -T 0,7 ? : 2
CKWiA p-OH
ApkarannHckoe K K 5 1-20 a-r 0,95 Jo 15 Jo 13 2
OMcyK4YaHcKas K 18 0,6-6 T-A 0,4 10* [o 10 0,4
naowagb
AHagblpcKast p 5 1-3 r 24 10* HA 10
naowagb
MecTopoXaeHus K, P 60 1-30 a-r 22 Jo 15 [o 59 50
0. CaxanuH
i
MecTopoxaeHuss K, P,N 5 0,6-10 3B-4 1 ? ? :

KamuyaTtkun



Tabnuua 26

Pecypcbl MeTaHa B OCHOBHbIX Yro/ibHbIX 6acceiiHax Poccun,

mnpa m3[61
Aoreukwmii MeyopcKuii
MNokasaTtenb Ky3Helkuii  (PocToBcKast 6accelin

06n.)
Pecypcbl meTaHa, 13085 97 1942
BCEro
B TOM uncne:
Ha nonsax 2115 2,5 26,4
[elicTBYOLNX
Laxrt
Ha pasBefiaHHbIX 1 12873,5 94,5 1915,6
NepcneKTUBHbIX
naowiagsax
Ha BepxHeM aTaxe 7448 55.0 1260
[0 rNy6uHbl 1200 m
Ha HxXHeM aTaxke 5637 42,0 682

(1200-1800 m)

Ma BaXXHbIX paboT npusnevyeHo PAO "lasnpom”
n “Mpomra3” o6nagatouime Heo6X0AUMbIMU
cpegcTtBaMM U ONbITOM MNPOXOAKW TNYyBOKUX
CKBaXXUH.

CpaBHeHMe ¢ Hanbonee NepcrneKTUBHbLIM ame-
puKaHCKUM 6acceiiHOM CaH-XyaH MOKa3blBaerT,
4TO NO MHOTMM MokasaTensam KysHeuKunin 6acceiH
BbIFNAAUT He Xy>Ke (Tabn. 28). BTo e Bpems, ¢ Le-
Nbto BbIABNEeHNA (o aHanorum ¢ CaH-XyaHoOM) 30H
NOBbIWEHHOW TPEWNHOBATOCTN, MOPUCTOCTM U
NMPOHULAEMOCTU C 60/IbLLINM KOJIMYECTBOM f1erKO
N3BNEKAEMOTO CYPNSPHOro MeTaHa, He06X04MMO B
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Tabnunuya 27

Pecypcbl MeTaHa U METAHOMMOTHOCTb
OCHOBHbIX paiioHoB Ky3HeLkoro 6acceliHa [6]

Pecypcbl MeTaHa, MEeTaHOM/I0THOCTb,

Paitok mapg M3 MTH M3/ KM2
EpyHakoBCKuii 3210,3 2110
TOMYCUHCKWIA 1460,4 Bonee 1000
JIeHUHCKMIA 11740 Bonee 1000
TepcuHCKNi 1125,5 Bonee 500
KoHaoMcKunii 967,3 Bonee 1000
ByHrypo-

YyMbILLCKWUA 758,9 Bonee 1500
KemepoBcKkuii 710,3 Bonee 500
lMNpokonbeBCKoO-

Kuncenesckuii 601,0 Bonee 1500
ApanunyeBcKuii 498,1 Bonee 100
Mpacckuii 474.8 Bosee 1000
TwuTOBCKMIA 406,3 Bonee 1000

Hanbonee rasoHacbilWeHHbIX (HOXHbIX) paoHax
Kysbacca npoBecTM KOMMNNEKCHOe M3yyeHue oc-
HOBHbIX MapaMeTpoB, OMpejensaowmnx razoorgavy
YrONbHbIX MNNacToB. B3TOM —o0fHa 13 rnaBHbIX 3a-
fad reonoros Kysbacca.

OnpegeneHHblin nHTepec B Ky3bacce npejcras-
NAKT CKOMeHMA (3anexun) cBO6OAHbIX ra3oB 06b-
emom 0,1 —7 mnpg M3 BCTpPeUYEHHbIE NPaKTUYECKN
BO BCeX palioHax Kysbacca [6]. OHM npepgcTasne-
Hbl B OCHOBHOM MeTaHOM C HebonbLlwnm (8o 5%) Ko-
NNYECTBOM TAXENbIX YrneBofoponos. Hanbonee
nepcrneKTUBHbLI ANA MONYTHOrO U3B/IeYEHUA B NPO-
Lecce f06bIYM YN UAN MeTaHa M3 MAacToB Yris
cKonneHuns cBo6oAHbIX ra3oB B Kuiizakckoin, Ky-
penHcKon, CubupruHckuii, Abawesckoi, Ocu-
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Tabnuua 28

CpaBHUTeNbHasA XapaKTepucTMKa HEKOTOPbIX Fa3oyrosibHbIX 6acceiiHoB
[6, c pononHeHNAMM aBTOPOB]

Mokasatesnb

BospacTt
CTpoeHue

MOLLHOCTb YI/IEHOCHbIX
OT/TIOXKEHWUI, M

Uuncno yronbHbIX
nsacTtoB

MOLLHOCTb Yro/bHbIX
nnacToB (B CKOOKax —
cymMMapHas), M

MNokasatenb

MpeobnagatoLmin Tmn
yrns

Noka3aTenb oTpakeHUsA

BUTPUHUTA, Ro, %
Mapkayrns
MarmaTunsm

Pecypchbl yrna, MmnpaT

MeTaHOMNMN0THOCTb,
MIH M3/KM2

Pecypcbl MeTaHa,
TPAHM3

MeTaHOHOCHOCTb, M3/T

CaH-XyaH (CLLA)

Men-naneoreH

KpynHas (40 Tbic. KM2)
BMaAMHa c Nosoro-
BO/IHUCTOW CKnagya-
TOCTbHO

Jo 5000
Bonee 10

1-10(30)

CaH-XyaH (CLUA)

BUTpNHNTOBBIN

0,7-1,5
IrXK, K
Het
200

600 (300- 1000)
23

[o 20

BacceiiH

Ky3sHeukuii (Poccust)

Kap6oH-nepmb

KpynHasa (27 Tbic. KM2)
acMMMeTpuUYHas Bnagm-
Ha, OC/T0XKHeHHas pas-
HOro TUNa cKnagKamu

[0 8000
135

0,7-24 (320)

BacceliH
Ky3sHeukuii (Poccust)

BUTpuHUTOBBIN (BEpX-
HS NepMb), PO3UHN-
TOBbIV (HKHSASA NePMb)

0,6-3,0

I, T, K OCTA

Ha tore pegkue cunsbl
anabasoB

516
716 (500-3500)

131

Jo 35

Meyopckuii (Poccust)
[Mepmb
KpynHas (90 Tbic. KM2)
acMMMeTpUYHas Bna-
AMHA, OC/TOXHEHHas

[ONOSIHUTENbHOA
CKMafyaToCTbio

[lo 7000
40

0,7-8,0 (60)

Tabnmua 28 (oKoHYaHue)

Meyopckuin (Poccus)

BUTprHWTOBBIN

0,5-3,0

b 4, T X, K OC, T,A
Het

235
492(180-760)

2

Jo 33



MOBCKOW W APYTrUX aHTUKAUHaNAX. 1o HenoJsiHbIM
[aHHbIM, pecypcbl MeTaHa B CBOOGOAHbLIX 3a/iexax
oueHnsarTca B 100 mapg m.

MporHo3Hble pecypcbl MeTaHa B CBOOOAHbIX 3a-
nexxax Kysbacca oueHusaroTtcsa B 80 —130 mapg m3 —
0K0/10 1% pecypcoB MeTaHa B Yro/ibHbIX niacrax.

BaXkHoe 3HayeHune A4 pa3BuTna 4obblun meTa-
Ha 13 Yro/IbHbIX N/1ACTOB UMEKT paboThbl KONNEKTU-
Ba aBTOpPOB [7], caenaBlInX KpynHoe 06o6LieHne
nccnesoBaHunii, nNpoeefeHHbIX B Ky3Heukom 6ac-
celiHe No 3Toi 06LerocyaapcTBeHHoOl Nnpobneme u
HaMeTUBLLWNX MYTN ee peLleHmns.

B Meuopckom 6acceitHe, no gaHHbIM A.B. Moga-
MapKoBa, Hanboiee NePCrneKTUBHbI:

—HWXKXHWE TOPU3OHTLI WaxT "BOpKyTUHCKaa" u
"CeBepHas" (rnybmuHa 1000—1200 wm), rge meTa-
HOMMOTHOCTb gocTuraeT 760 MH MIKM 2,

—oceBad 4yacTtb nona waxtbel Ne 33 (rny6uHa
500 M), meTaHONNOTHOCTb 500 M/IH M3KM 2,

—~nose waxTbl 3—4 Boprawopckoro MecTopox-
feHus (rnybuHa 500 M), MeTaHOMNOTHOCTb
300 miH M3IKM 2
3 obliero KonmyecTsa pecypcoB MeTaHa B

6acceliHe B 1942 mnpg M3Ha NepBOOYEpPeHbIX yya-

CTKax BOpKyTCKOro n Boprawopckoro mecTopox-

AeHWiA nogcumTaH 41 mnpg m3 34echb, TakXXe Kak v

B Ky3bacce, reonoram He0o6xo4MmMo NpoBeCTU KOM-

nneKkc uccnefoBaHWii NO BbISBNEHUIO 30H MOBbI-

LWEeHHOW razooTgauun.

B JoHeukom b6acceliHe (PocToBCKas 06n1acTb) pe-
Cypcbl MeTaHa oueHuBarTCca B 97 Mapa M3 B TOM
yucne Ha Nonax gencTeyowmx waxt 2,5 mnpa m3[3].
C 1997 r. Ha cneyuanbHOM NOIUTOHe ByayT oTpabo-
TaHbl MeTOAb! 400bIYM METaHa N3 CKBaXXUH U 3aKPbl-
ThbIX LWAaXT W OLEHEeHbl MepcrneKTUBbl OCBOEHMUA
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YronbHOro mMetaHa. B cocefiHeM yKpauHCKOM [lOH-
bacce B 90-x rogax Ha4yartbl LUMPOKOMAcCLUTaOHbIE
paboTbl MO COBEpPLIEHCTBOBAHMNIO MeTOA0B A06bIYn
MeTaHa M3 CKBaXXMH B pa3rpy>XeHHbIX U Hepasrpy-
YXE€HHbIX OT FOPHOro AaBNeHNS YIo/bHbIX NiacTax.

Cneaylouimii NepCcneKTUBHbINA permoH — Ypan,
3anagHoe u BocTouHoe lMpuypanbe. 3geck 6onee
[eTaflbHO [AO/KHbI OblTb OLEHEHbl MEePCNeKTUBbI
Kunsenosckoro 6acceitHa, Kamckoii nnowaaun, Erop-
LUMHCKo-KameHcKkoro,  onTaso-bpefHeEHCKOro
paiioHoB 1 YensabuHckoro 6acceliHa. BbiCOKoW Me-
TAaHOHOCHOCTbIO OT/IMYAKOTCA TNYyO60KNe TOPU30H-
Tbl Kn3enoBcKoro 6acceiiHa, rge peskoe CHuXe-
HUe J06bIYN YIS MOXKeT OblTb KOMMEHCUPOBAHO
A06bIYE LWaXTHOro MeTaHa. LLlaxTbl EropwmnHeko-
KameHckoro mn lontaBo-bpegHeHCKOro panoHOB
OblNIN 3aKPbITbl U3-32 HEBO3MOXHOCTU 60POTLCSA C
BbICOKOW ra3o00uIbHOCTbIO. B aTux pailoHax He-
06xoaMM0 060CHOBaTb [0ObIYY He TONbKO M3
YTO/IbHbIX MM1aCTOB Yepe3 CKBaXKMHbI, HO U U3 3a-
KPbITbIX WaxT. BUenabuHckom 6acceiiHe, BUAMMO,
NpeacTaBAT MHTepPec rnyooKne ropu3oHTbl C AINH-
HOMMIAMEHHbLIMW YTAAMU W NOBbILWEHHON UX MeTa-
HOHOCHOCTbHO.

B 3anagHo-Cubupckom 6acceitHe B HacTosLLee
Bpems nnacTbl yrasa MOryT paccMaTpuBaTbCs TOMb-
KO KaK reHeparopbl rasoB, o6pa3oBaBLUNX MeECTO-
POXAeHNs NpupoaHoro rasa. OgHako, B OTAaNeH-
HOM Oyayuiem, Korga MUCCAKHYT pecypcCbl OCHOB-
HbIX YrneBOAOPOA0B, B MEPBYH oyepefb, HedTH,
MOXET ObITb, CTaHeT Lefiecoobpa3Hoi fo6blva Me-
TaHa 13 Yro/ibHbIX N1acToB, YTO NPOAIUT TPYA0BYHO
3aHATOCTb HaceneHna 3TUX PanoHOB.

KpynHbiMK pecypcamMn meTaHa pacnonaratT
FopnoBCcKMini 1 MWHYCUHCKUIA BacceliHbl, HO BO3-
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MOXHOCTb W LenecoobpasHoCTb J0OblYM MeTaHa
M3 YrofibHbIX MNMacToB TpebyeT cneunanbHOro
060CHOBaHMA. HeACHbI MepcrneKTUBbl 4O6bIYN Me-
TaHa n3 yrnei 6acceiHoB KaHcko-AunHckoro (Cas-
HO-IMapTwun3aHCKoe MeCTOPO>XKAeHME) U VIpKYy T CKO-
ro (HoBoMeTeNnKNMHCKOe W Ap. MeCTOpPOXKAEHUS).
He ncknoyeHo, 4to Ha rnyoboKnx ropnsoHTax Mp-
KyTcKoro 6acceitHa yrnm 6yayT o6nagatb NOBbl-
LUEHHOMW METAHOHOCHOCTbIO, YTO TpebyeT M3yue-
HMA. COBEPLIEHHO HEe M3yYeHa MEeTaHOHOCHOCTb
yrnen YnyrxemMckoro 6acceiiHa, rge Ha rny6okux ro-
pusoHTax yrnam mapok K>X n K moryT cofepxatb
MOBbILLEHHOe KO/INYeCTBO MeTaHa. Ecnn aTo npeg-
MOM0XeHNe MOATBEPAUTCA, TO 3a CYET Yro/ibHOro
MeTaHa MOXHO YNy4YlUTb CHabXeHue 3Hepruei
r. Koisbina B TyBe. KpynHble pecypcbl MeTaHa co-
aepXat yTam TyHrycckoro, TallMbIpCcKoro, JIeHCKOro
1 3bIPAHCKOro 6acceiiHoB, HO X OCBOEHNME B 0603pu-
MOM 6yayllem BecbMa npobiemaTnyHo. B uenom He-
BbICOKOW MeTaHOHOCHOCTbKO 06/1a4atl0T KaMeHHble
yrnv KO>KHO-AKyTCKoro 6acceiiHa, XoTs Ha Fy60Kux
rOpM3oHTaxX HEKOTOPbIX MECTOPOXAEHWA (Hanpu-
Mep, MyacTaxckoro) crefyet 0Xuaatb MOBbILIEH-
HOoe coflepXXaHue MeTaHa B yrniax. B Xabaposckom
Kpae OnpefeneHHbIl NHTepec MOXeT NpPeacTaBUTb
MeTaH B yrnax bypenHckoro 6acceiiHa v MepbukaHo-
Oroa>KMHcKoro paiioHa. B Mpumopckom Kpae nep-
CNEKTUBHbI MapTuN3aHCKNIA N YTNIOBCKMIA 6acceliHbl 1
MoArpoLHEHCKOe MECTOPOXKAEHNE.

Ha CeBepo-BocToke 60nee getanbHO AO/MKHbI
ObITb 060CHOBaHbI NepcrneKTUBbI ApKaraJIMHCKOro
MecTopo>KaeHnss, Omcyk4yaHcKol ([fannmoBcKoe
MECTOPOXKAeHNe) 1 AHafblpcKoW nnowanen. 3a-
KpbITWE LWAaXT B 3TUX paloHax 0CNOXHAET 1 6e3 To-
ro C/IOXKHYH 3[eCb 3HepreTUYecKyt 06CTaHOBKY,
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M 0O6blYa YroNbHON0 MeTaHa OKaXKeTcsa Lienecoob-
pasHoli. KpynHble pecypcbl MeTaHa cocpegoToye-
Hbl B KaMeHHbIX yrnax CaxanuHa. [epcrneKTUBHbI
LLlaxTepcKoe 1 Jlecoropckoe MecTOPOXKAEHUS.

Taknum obpasom, And pasBuTuA AoobIT *MeTa-
Ha M3 YrofibHbIX NacToB Hanbosiee NepcneKTuB-
Hbl Ky3Heukunin n Mevyopcknin 6acceiHbl. fanee
cnepytT 6acceliHbl Ypana, tora 3anagHoi un Boc-
TOYHOM Cnbupu, XabapoBckoro n Mpumopckoro
KpaeB, psfa mectopoxgeHuin CaxanmHa n Cese-
po-BocToKa.

CnepyeT 0c060 NOAYEPKHYTb, YTO, Cy4eTOM "(e-
HomeHa CaH-XyaHa", NoBbllWEHHas MeTaHOHOC-
HOCTb Yr/fiel elle He SIBNSETCA HafeXHOW npeano-
CbINIKOW N8 peHTabelbHOro U3B/eYeHUS MeTaHa 13
YrofibHbIX nnactos. OAHON M3 rNaBHbIX 3a4ay SBNS-
eTca pa3paboTka KpuTepmeB U MeTOA0B BbISABIEHMS
30H 1 nnowasen ¢ NOBbILLIEHHOW ra3ooTadeit yrieu,
3anexen cBOGOAHOrO rasa, a TakXKe MeToA0B Pe3Ko-
ro yBe/MYeHNs N3BNEKAEMOCTM MeTaHa 13 Heap.

M3n0XeHHbIR MaTepuan No3BOMSeT chenatb
CnefyroLine BbIBOAbI:

1. OfHMM K3 anbTepHATUBHbLIX MCTOYHWKOB
Heprun ABnAeTcAa MeTaH YrobHbIX MI1acToB, MU-
poBble pecypcbl KoToporo (470 TpaH M3 conocTa-
BUMbl C  pecypcamMu  MpPUpPOAHOro  rasa
(400 —650 TpnH mI.

2. B page ctpaH, B nepsyk oyepegb B CLUA,
yxxe 6onee 10 net BefeTca Ao6blya MeTaHa K3
YrOfIbHbIX M1aCTOB 4Yepe3 CKBaXXWHbl, MPEBLICUB
40 mnpp M3B rof; COBEPLUEHCTBYHOTCA U3BECTHbIE,
pa3pabaTblBalOTCA HOBblE MeTO/bl ero 4o6blun. [o-
Oblya MeTaHa M3 Yro/ibHblIX MAacTtoB B Mupe, Mo
OUEHKaM CneuuanncToB, MOXET B MepcrnekTuee
cocTaBuTb 96 —135 mnpa M3B rof, B TOM yucne B



CLUA 45—60, Poccumn 12—18, Kntae 9—14. B 60-
nee OTfasieHHOW nepcnekTuee f06blYa MeTaHa Mo-
XeT ysenmuntbea fo 470 —600 mnpa m3B rog u co-
CTaBuTb 21 —25% MUpPOBOK A00OLIYM MPUPOAHOrO
rasa. CtoMmocTb f06blYM LWAXTHOTO MeTaHa
40—76 nonn./1000 m3

3. MeTaH B yrne 06bl4HO HaxoaMTCs B cCOpbUpo-
BaHHOM cocTosiHun (75—80%), CBA3b CUCTEMBI
"MeTaH-yrosb" o4YeHb TeCHad W pa3opBaTb ee Ang
N3B/IEYEeHNS MeTaHa BECbMa C/I0OXHO. JINWb Ha He-
MHOMMX mectopoxpaeHnax (tmna CaH-XyaHa B
CLUA) 60nblwasd yacTb MeTaHa HaxoauTca B cyd-
NAPHOM COCTOAHMU, 3aN0JIHAA NYCTOTbI, TPELLWHBI,
MakKponopbl U T.4., YTO MO3BO/IIET CPABHUTE/NLHO
NEerko v 3KOHOMUYHO WU3BNEKATb €ro 13 yrns.

4. B HacToAwWel paboTe NpoBefeH aHaiM3 B OC-
HOBHOM NMTepaTypHbIX MaTtepuanos no 35 yrosib-
HbIM 6acceriHam M MecTOpPOXAeHUsAM Poccuun ¢ ue-
NbHO BblAeneHns Hanbosiee NepcnekTUBHbIX 06bEK-
TOB /19 OpraHu3aumm nNPoMbILLNEHHON A06bIYN Me-
TaHa M3 YronbHbIX MNJacToB. Pecypcbl MeTaHa B
YrofibHbIX nnactax B Poccuu oueHmsaroTca B 100 —
120 TpnH M3 Hanbonee nepcnekTMBHbLI A5 0CBOe-
HUs pecypcoB metaHa KysHeukuin (13,1 TpaH m3,
Meyopckuii (2TpaH M. Mo ocTanbHbIM 6acCceitHaM K
MECTOPOXAEeHMAM M3-3a HefocTaTka Marepuanos
MO>XHO CAenathb TO/IbKO MpefBapuTesibHble BbIBObI.

HecOMHEeHHbI MHTEpPEC MOTyT NPeAcTaBUTb yr-
NN HMWKHEKApPOOHOBbLIX MeCTOPOXAeHUA Ypanb-
CKOr0 permoHa, oT/imyaroLLmecs BbICOKON rasoHoc-
HOCTbtO. Llenbl psif, 06beKTOB AN OpraHm3annm
[A006bl4M MeTaHa MmeroTca B BoctouHont Cubupm
(Ynyrxemckuin 1 MMHYCUHCKKNIA 6acceliHbl), B Xa-
6apoBckom Kpae (bypeuHckuin 6acceliH). B Mpu-
mopbe (MapTmsaHckuii) n baccellHbl Ha CeBepo-
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BocTtoke Poccun. Ans 60nee 060CHOBAHHbIX BbIBO-
[0B B 3TUX 6acceilHax MPOBECTWM KOMMJIEKCHOE
n3yyeHne npobnembl ¢ OypeHMemM KOHTPOJIbHbIX
CKBa&XXVH W feTanbHbIM uUccnefoBaHMeM BCeX BOM-
POCOB Fa30HOCHOCTU YT eil.

5. BPoccuu ¢ uenbto co3faHma 6e30nacHbIX yc-
NOBMUIA paboThl LAXTEPOB Y)XKe MHOrMe roabl BeaeT-
cs gerasauus rasoHocHbixX (5—30 mM3T) yronbHbIX
MaacToB Ha LWaxTax, ra3006MNbHOCTL KOTOPbIX Me-
HaeTcsa oT 5 go 100 m3 1. OfHaKo, NOYTU BECb Me-
TaH BblbpacbiBaeTCcs B aTMocepy, a yTunmn3mpyeT-
ca (Tonbko B [leyopckom 6GacceilHe) Bcero —
47 MmnH M3 (10%) B rog.

6. MUHNCTEPCTBY NPUPOLHbLIX PecypcoB COB-
MECTHO C yrnefobbiBalWMMN NPesnpUaTUAIMU,
PAO "l"asnpom", "lMpomras" n Hay4yHo-UccnefoBsa-
TENbCKMMUN UHCTUTYTaMn HEOOXOAMMO B KpaTyai-
lWune cpoku paspaboTtatb "KOMMNNEKCHYK Npo-
rpaMmy rnepeoueHKn NepcnekTus passBuTuA L06bI-
4yn MeTaHa B YrofibHbIX 6acceiiHax Poccumn”, B KO-
TOPOM OLEeHUTL 0bLmMe 1, peasnbHble pecypcbl mMe-
TaHa B YrNsX, 0TpasuTb OTEYECTBEHHbIA U MUPO-
BOW OMbIT MeTaHOA00bIYN M3 YrONbHbIX MNI1acTOB
HaMeTUTb 0YepegHOCTb U3YUYEHUA N OCBOEHUA Me-
TaHOYT0/IbHbIX MECTOPOXAEHWUI CTPaHbI.

Ycunua reofioroB A0/MKHbI 6bITb HanpasieHbl
Ha BbIiIB/IEHME B ra30HOCHbIX 6acceliHax 30H C Mo-
BbILLUEHHOW razooTjayein yronbHbIX NNacTo., 3ase-
el cBobOAHOro rasa n pa3paboTKy COOTBETCTBY-
IOLWKX Kputepues. B 3agady TexXHONOroB BXOAWUT
pa3paboTKa HOBbIX 3P(EKTUBHBLIX METOL0B pa3py-
LLEHNA CBA3M "Yrosib-meTaH" B MECTOPOXIAEHUNAX C
COpOUpPOBaHHLIM MeTaHOM A5l YBEe/IMYEHUA raso-
oTAa4m yronbHbix nnactos ¢ 10—30 go 60 —70%.



BogopactBopeHHble rasbl [16]

B BOAOHOCHbLIX MaacTax 0Cafo4YHbIX Gacceii-
HOB — He(TerasoHOCHbIX, pexe, YrNeHOCHbIX —
OCHOBHbIE CKOM/IEHUA YINeBOAOPOAHbIX ra3oB Ha-
X0AATCA B COPOMPOBAHHOW MUHEPANbHBIM UK Op-
raHM4YeCKUM BeLLeCTBOM (JOpmMe B PacTBOPEHHOM
NN AMUCNeprupoBaHHOM COCTOAHUM. Pecypcbl Me-
TaHa, paCTBOPEHHOr0 B NOA3eMHbIX BOAAxX COCTaB-
naT 103—105TpNH M3 T.e. MHOTOKpPAaTHO MpPeBbI-
LatT pecypchbl TpaguLLMOHHbIX ra3os.

OCHOBHbIe (haKTOpbl, ONpejenswoLe rasoco-
Aep>XaHue NoA3eMHbIX BOJ — COOTHOLUEHUE WH-
TEHCMBHOCTW rasoreHepauumn 1 npoLeccos pacce-
MBaHMA rasos, Temnepartypa, AaBleHue, MUHepa-
nu3aynsa 1 coctas NOA3EMHbIX BOA, COCTaB NMOPOA,.

HacbIWweHHOCTb MOA3EMHbIX BOJL He(Teraso-
HOCHbIX GacceiHOB onpepenseTca, Npexae Beero,
TMNoM 6acceliHa, reosiorMyeckoin NCTopuein n Bo3-
pacToMm BMmeLjalWwmx nopod. Ana ApeBHUX nnat-
¢hopm (Hanpumep, BocTouyHO-EBpONenckon) xa-
paKkTepHa HM3Kaa ra3oHacblWeEeHHOCTb BOA
(0,5—1m3IMmI. 3aecb NpeobnagaoT a30THbIE BOAbI.
[na monofbix nnatopm, Hanpumep, 3anagHo-Cu-
6upckoii, CKngckor n TypaHCKOW ra3oHachlLeH-
HOCTb nosblwaeTca o 2—4 m3Im 31 B coCTaBe ra-
30B npeobnagaet metaH. MOLWHOCTb 30HbI YI/1eBO-
LOPOAHBIX BOA Konebnetca oT 140 6 kM. BepxHsas
X rpaHuua 3aneraeT Ha rnyouHe 0,3—2 KM. B reo-
CUHKNNHanAX, Hanpumep, CaxalMHCKOWM, rasoHa-
CbILLEHHOCTb YrNeBOLOPOAHbIMY ra3amm COCTaBNsA-
eT2—4 m3Im3I

C rny6uHOI ra3oHacblL,eHHOCTb KaK npasuo,
pacTeT, Ha CMeHYy a30THbIM rasam NpuUxoaAaT cMe-
LaHHbIe, KOTOPble NePexoaAT B YINeBOAOPOAHbIE.
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[NaBHble (PakToOpbl ra3oobpas3oBaHns —TemMnepa-
Typa 1 gaBneHme. OCHOBHOM 06beM COpO6MpOBaH-
HbIX YINeBOAOPOAHbIX ra30B 06pasyeTca Ha rnyou-
Hax 2—4 kKM npu Temnepatype 100—1/0 °C. Cre-
MeHb MUHepanu3auuMy BoL 06paTHO nponopumo-
Ha/lbHa ra3oHacbllWeHHOCTU, KOTopas MakCcMMalb-
HbIX 3HAYEHWI fOCTUraeT NPY MOHMXKXEHHOW U HU3-
Ko MmuHepanum3sauunm (ao 30 r/n). OCHOBHbIMK 06b-
eKTaMy NMOUCKOB MEeTaHOBbIX BOJ Ha 60NbLINX rNy-
OMHax cnyXaTt BbICOKOTEPMasbHble BOAbl MOHU-
YXXEHHOIN MUHepanm3aymu.

CopfepxxaHue gmcneprnpoBaHHoro (NysblpbKo-
BOr0) rasa pacTeT C yBe/IM4YeHWeM TemnepaTypbl,
[AaBNEHUA U MUHepanu3aLnmn NoA3eMHbIX BOA.

B KauecTBe TaKOBbIX MCTOYHUKOB NMPOMbILLIEH-
HOro MoJly4eHWs BOLOPACTBOPEHHbIX ras3os, Mo
OLeHKe cnewuuanncToB, cumTaeTcs:

—MO/A3eMHble ra30HacCblLWeHHble BOAbl ManbIX rny-
OUH —pa0 1Kwm;

—Tra3oHacbllWeHHble BOAbl, KOHTakKTMpylowme c
TPaAMLUNOHHBIMU Fa3oBbIMK 3aneXamu Ha rny-
6nHax 1,5—4,5 Km;

—BbICOKOra30HaChILLeHHble BOAblI 60/bLINX [NY-
6uH —o6onee 4,5 Kwm.

OCHOBHbIe NapameTpbl, XapakTepu3yoLime npo-
MbILLU/IEHHYO 3HAYMMOCTb Fa30HaChILWEHHbIX BOJ;
—Tra3ocojepXXaHue 1 coCcTaB rasos;
—(UNbTPALMOHHO-eMKOCTHbIE, NUTONOrO-(aLm-

aflbHble U CTPYKTYpPHble CBOMCTBA NMPOAYKTUB-

HOr0 rOpPU30HTa;

—rny6uHa 3aneraHus NpoAyKTUBHOIO rOPU30HTa;

—TrUAapoANHaAMUYECKMEe napamMeTpbl, NNacToBble
LaBeHns;

—MUWHepanunsauma noA3eMHbIX BOg, UX Temnepa-

Typa.
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YunTbiBaTb peCypcChbl BOLOPACTBOPEHHbIX Yre-
BOAOPO/AHbIX ra30oB crneynanmcTtaMm peKoMeHayeT-
CA MpY CNeayroLlinx ra3ocojepXaHunax: 4o rnyoéu-
Hbl 2 KM — 1MIM3 2—5 KM —2 M3IM3u CBbiLLE
5kKM —3M3IM3 Mpun 0cobo 6naronpusATHLIX YCo-
BMAX (rnybvHa go 1km, nopuctoctb 25—30%, 06b-
em pesepsyapa 6onee 10 KM3 BenMUMHA rasoco-
AepXXaHna MOXeT 6bITb CHMXKeHa o 0,5 M3Im 3.

Pa3paboTka BOAOPaACTBOPEHHbIX ra3oB Ha He-
6onbwnx rnybuHax segetcd B AnoHun, Ntanum m
Henane. Ma3bl NpuypoYeHbl K NeCYAHO-TIUHUCTBIM
(MOPCKMM) OTNOXEHUAM KaliH0304 06bI4YHO pa3pa-
G6aTblBalOTCA Ha rnybuHax o 1 km. Mnowanb pas-
BUTMA MPOAYKTUBHbLIX KOMMNIEKCOB [AOCTUraet
(km2: B AnoHum (Hunyrata — 1000 Ha cywe, 2000
Ha mope, FO. KaHTo —600, Mo6apa —200), B /Ta-
nun (MonesaHo-Peppapckuii 6acceitH — 1000).
MOLWHOCTb NPOAYKTUBHOM TOMLMN — COTHU MeT-
poB. [a3oHacbIWEeHHOCTb — 1—2 MIM 3 pacTeT C
rny6uHoi. Mo coctaBy rasbl MeTaHOBble (75 —97%)
C HU3KUM cogepxxaHnem a3ota, C02u HS. MuHe-
panu3aumsa NOA3EMHbIX BOA HeBbiCOKag —
2—34r/n.

B AnoHun yTnnnsauma pactBOpeHHOro B Bojax
MeTaHa 6blna HayaTa B 20-x rogax XX Beka. B paii-
oHe HO. KaHTO NepcneKTUBHO MECTOPOXAEeHue
Mob6apa B 50 kKM oT TOKuno, KOTOpOe pa3pabartbiBa-
etca ¢ 1935 . OcHoBHasA fo6blya BegeTcs U3 oT0-
XEHWUI nauoueHa ¢ rnybmHbl 200—600 M, MecTa-
Mu — 1000 M. CKBaXXMHbI pacnosioXeHbl N0 CeT-
Ke 150 x 150 ™M, cpefHwWh p[ebut no rasy
2,3 Tbic. m3cyT. MNnowanb MecTtopoxaeHuns 200 KM2,
pecypcbl metaHa 35mnpa m3 CocTas rasza (%): CH4—
98-99, C02- 0,2-1,5, N2- 0,1-0,5, HS - Her.
3TO MO03BO/IAET WMCMOML30BaTb ra3 He TONIbKO A/
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CXXWUraHns, HO U B XMMUYECKON NPOMbILLNIEHHOCTW.
Bogpbl cogepxat MHoro roga (4o 120 mr/n). B aTom
paioHe 13 BOf [06bIBaeTCA OCHOBHAsA YacTb 06LLero
npov3BoAcTBa ioga B AnoHum (1800 T/r).

B Wtanun pobblya rasa M3 nofA3eMHbIX BOL B
pasHble rofbl Benack B [onesaHo-deppapckom ra-
30HOCHOM 6acceliHe. TpoOAYKTMBHbIE MeCYaHO-
FMIMHUCTbIE OT/IOXKEHUSA KalHO0305% MOPCKOro npo-
NCXOXAEHNA XapaKTePU3yKTCA ra3oHacbleHHO-
cTbto 1—1,2m3IM 3 MuHepanusauyms sog 5—27 r/n.
Ha rny6uHax o 800 M Bbl4eNneHo 5 NpoAYKTUBHbIX
rOPU30HTOB.

B Henane BogopacTBOPEHHbIN ra3 fobbiBaeTcs
N3 YEeTBEPTUYHbLIX 03€PHO-00N0THbIX OT/IOXKEHWUIA C
rny6uHbl 180—300 M. [Ma30HachIWEeHHOCTb BOf
0,2—0,6 m3Im3 B coctaBe raza CH4 — 75—80%,
C02—14—23%, HXS —HeTt. 3anachbl rasa Ha no-
waan 4 km2 —47 mnH M3 Ma3ofo6biBaroLLas ycra-
HOBKa MMeeT Mo HOCTb 500 m3cyT.

CebecTommMocTb rasa, 406bIBaeMOro n3 Herny-
6oKo3aneralvwmnx ropu3oHTOB BOA (gonn. 3a
1000 m3): B AnoHun —50—100, ATanum — 100, He-
nane —75, CLUA — 180—360, 4To BbiLle cebecTo-
MMOCTM TPaAULMOHHOIO rasa, HO NPy OTCYTCTBUM
APYTMX UCTOYHUKOB 3TOT ra3 MOXeT ObITb peHTa-
beneH.

MeTogMka pa3paboTKn MecTOPOXAEHUI ra3o-
HaCbILWEeHHbIX BOA NpegycMaTpuBaeT bypeHue psa-
[0B HarHetaTe/lbHbIX CKBaXWH, MepemMeXarLimnx-
CA C pAfjamu OTKaumBalLWmMX CKBaXXMH. Korpa ra-
30cofepXaHue [06bIBaemMOi BOAbI nafjaeT HUXe
9KOHOMMYECKUN LONYCTUMbIX NpesenioB, OypAaT HO-
BbliA pSif, OTKa4YMBaeMbIX CKBaXXUH. Mpuyem HarHe-
TaTeNbHble CKBaXXWHbl MMeKT HebOoNbWON Auna-
MeTp, UTO CHMXXAET 06LLMe pacxobl Ha J00bIYY ra-
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Tabnuua 29

lMoka3aTenn oUueHKN KayecTBa pe3epByapoB [16]

KauecTso [e6UT CKBaXKUHBI, MepuoaycToid-
pesepByapa M3CyT. HMBOTO AE6UTa,
net
BbicLuee 5000-10000 20
Xopoluee 1000- 5000 10-20
YMmepeHHoe 50-1000 5-10
Mnoxoe 500 5

3a. B WTtanun npumeHseTcs MeTog MATUM TOYek
(KOHBEpPTHbIN). UeTbipe HarHeTaTe/lbHble CKBaX -
Hbl OYPATCS MO YrnaMm YeTblPexyronbHOro yyacTka,
a OTKauuBawolaa —B LeHTpe. Kak npasuno, BcA
OTKayaHHas BoAa nocne ferasaunu Bo3spallaercs
obpaTHO B pe3epByap, YTO MpefoTBpaLiaeT Npo-
Caflku NOBEPXHOCTN MECTOPOXAEHNA.
[Ca30HachIWeHHbIe BOAbl 60/1bWNUX rNyouH (60-
nee 4 KM) HaxofAaTcs B YCNOBUAX BbICOKUX TeMmre-
paTyp ¥ aHOMasbHO BbICOKOM M/1aCcTOBOM [aB/ie-
HUK (reonpeccuMpoBaHHble 30HbI). [a3ocogepxa-
HMe B HMUX BbICOKOE W MOXeT [AOCTUratb
5—10 m3Im 3 MccnepgoBaHma Taknx Bofg Obliv Npo-
BefieHbl B CLLUA B MeKCUKaHCKOM 3anuBe, rae 6bl-
Nno npobypeHo 13 rnybokKnx CKBaXKUH. MMonyyeHsbl
cnegytouine pesynbTaTbl: MOLWHOCTbL pe3epByapos
40 —300 m, nopuctocTb 15—35%, rasocozep>xaHue
5—17 m3Im 3 pebut 1—3 TbiC. MICYT., peKO 60/b-
we, Temnepatypa 120—150°C, paBneHue
57—153 MIla, MuHepanusauma 5—130 r/n. Pe-
3yNbTaTbl UCCeA0BaHMIA NOKa3anu, YTo pesepBya-
pbl ra3ocofep)allinx Bog B OCHOBHOM menkue. Ce-
6ecToMmMOoCTb BOLOPaCTBOPEHHOrO rasa Koneb6ner-
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MoLLHoCTb O6beM pesepByapa, [MpoHnLaemocTs,

pesepByapa, M Kv3 MKM2
100 100 1
50-100 10- 100 0,1-1
10-50 1-10 0,01-0,1
10 1 0,01

ca oT 150 go 1000 gonn./Teic. M3 OHa MOXET ObITb
CHMXEHa 3a CYET yTUAN3aumMmnm MUHepaabHbIX KOM-
MOHEHTOB, reOTEPMUYECKON W TUAPaBANYECKON
3Hepruun NoA3emMHbIX BOA.

BypeHue cKBaXXH 1 fo6blYa razocofepxaLux
BOA C 60MbLIMX rNYOMH CBA3aHO CO 3HAYUTE/IbHbI-
MW 3aTpaTtamu 1 OpPoXe, YeM BypeHne HeTAHbIX
CKB&XXWH, YTO CBA3aHO C MPUMEHEHNEM 06CafHbIX
Tpy6 60nbworo gnametrpa. CTOMMOCTb OfHOMN
CKBaXWHblI rNybuHoi 4 KM cocTaBnser 2—
2,5 MH gonn. B HacTosLee Bpems pa3paboTKa ra-
3ocogepXalimx Bog rnybokosaneraruwmnx mecTo-
POXAEHWN HepeHTabenbHa. 3aTpaTbl Ha A00blYYy
BOZ MOTYT 6bITb CHUXEHbI 3a CHET UCMONb30BaHNS
"Cyxmx" rasoBblX CKBaXXUH. XapaKTepucTtnka Ka-
YyecTBa rasocofepxalwmnx pesepesyapoB npuseje-
Hbl B Ta6/1. 29.

Takum 06pa3om, B HacTofLWee BpeMs onpege-
NEHHbIN NHTEePeC MOXeT NpeAcTaBNATh A06blYa BO-
[A0PacTBOPEHHbIX ra3oB, 3aneralvumnx Ha Heb6o/b-
WX rnybrHax B HedpTera3oHOCHbIX, pexe yrne-
HOCHbIX 6acceilHax B MepBYl0 oyepesb B 06/1aCTAX
mMonoAbix nnatpopm — 3anagHo-CubuMpckon,
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CKucKoin n TypaHCKOM, a TakXKe B COBPEMEHHbIX

reoCMHKAMHaNbHbIX 06nactax (Caxanuh).
MoBbiweHne 3PEeKTUBHOCTU LOObIYM TaKUX

ra3oB Ha 60/bLWINX FNyBUHAX MOXET BbITb AOCTUT-

HYTO 3a CYeT C/liefyoLWwmnx Mep:

—WunCnonb3oBaHMe (OoHAa rNy60KNUX CKBaXKWUH,
NPOOYpPEHHbIX HAa HEPTb N ras 1 0CTaB/IEHHbIX,
KaK MPU3HaHHbIX NYCTbIMU UM 32aKOHTYPHbIMU;

—pa3paboTKa MeCTOPOX/EeHW BOLOPACTBOPEH-
HbIX ra3oB C UCMO/Ib30BaHNEM TNTyOOKON 3aKau-
Kn oTpaboTaHHbIX BOA;

—pa3paboTKa HOBbIX TEXHONOM A U3BIEYEHNSA BO-
[0pacTBOPEHHOr0 MeTaHa, B TOM 4YMcie cnoco-
60B pOpMMPOBaHUA TEXHOTEHHbIX ra3oBbIX 3a-
NneXxxen, He CBA3aHHbIX C OT6OPOM 6O/MbLINX
Macc BOfpl;

—pa3paboTKa 3aMKHYTbIX TEXHOIOTNYECKUX LU-
K/10B MO KOMIMJIEKCHOMY WCMO/Ib30BAHUIO MU-
HepasbHbIX KOMMOHEHTOB MOA3EMHbIX BOL UX
3HEepreTMYecKoro noTeHuuana B BUAe MeTaHa,
BbICOKOTEPMa/bHbIX BOA U UX TULPABINYECKON
aHepruum.



HedTb u ras
B nNopojax ¢ HNU3KOW NMPOHULAEMOCTbIO [16]

Pecypcbl yrneBoiopof0B, 3aK/HOYEHHbIE B HU3-
KONpOoHMLaeMblX nopogax, Ha NopsaLoK npesbla-
IOT pecypcbl B TPAAULMOHHBLIX KONNEKTopax. ITu
nopo/Abl pacnpocTpaHeHbl WNPOKO U OTHOCATCA K
KOMMeKcam pas3IMyHoro reHesnca u CTPyKTypHo-
ro NOJIOXKEHNA.

MpoAyKTUBHbIE HedTera3oHakonneHns B He-
TPajMLUVOHHbBIX KOMNEKTOopax 0CafouHbIX MOPOL.
3TM KONMleKTopa pacnpocTpaHeHbl BO BCeX He(Te-
ra3oHOCHbIX 6acceitHax. K yncny npmepos OTHO-
catca Npkytckuii amduteatp, KysHeukas n KOXx-
HO-MWHYCMHCKas KOTNOBUHA, [MpeaypanbCckuii
nporn6, ocafoyHble 6acceiHbl CKanucTbiX rop
(CLLA) n ap. MecyaHO-TMIMHUCTbIE, KapbOHaTHbIE,
KPEMHUCTbIE KOJ/I/IEKTOpa B 3TUX panoHax xapak-
TEPU3YKTCA Masioll MOPUCTOCTbIO M HU3KOW Npo-
HNLAEMOCTbI0. VX 0OCBOEHME TPebyeT NPUMeEHEHNS
cneumanbHblIX TEXHONOMMIA.

30HbI AUCNEPCHOr0 rasoHachbILWeHNA HU3KOMpo-
HULaeMbIX NopoA. 3HauyuTeNbHble pecypchbl rasa
CBA3aHbl C 30HAMW WHTEHCMBHOIO HacbIleHUs B
HU3KOMPOHMLAaeMbIX TEPPUTeHHbIX nopofax. Ha-
npumep, B AKTHOOMHCKOM lMpuypanbe rasoHachbl-
LWEeHHbIE MepPMCKME OT/IOXKEHMUA UMEIOT MOLLHOCTb
2,8 KM (0e6uT ckBaXXMH gocturaet 50 Tbic. MICyT.).
B CLUA B 1€BOHCKUX BUTYMUHO3HbIX CnaHuax 3a-
nacol rasa gocturarot 14 TpaH. M3 KpynHble raso-
Bble CKOMNEHNA B TEPPUTEHHbIX HU3KONPOHUL,ae-
MbIX Nopojax BbiaBneHbl B KaHage, ®paHuun, IMep-
MaHWMW.

HeTerasoHOCHOCTb HEKOHANLNOHHbIX KOJINEK-
TOpPOB TPaJULMNOHHbLIX MeCTOPOXKAEHNA. 3Hauu-

7



CKnhckoin n TypaHCKOM, a TaKXXe B COBPEMEHHbIX

re0CUHKINHaNbHbIX 06nacTax (CaxanvH).
MoBbiweHne 3MPEKTUBHOCTU LOObIYM TaKUX

rasoB Ha 60/bWKX rNyB6UHAX MOXET ObITb JOCTUT-

HYTO 3a CYET CNeAyLLInX Mep:

—uncnonb3oBaHue (oHAa rny60KNX CKBaXXWUH,
NPOOYpPEeHHbIX HA HEPTb 1 ras U O0CTaB/IEHHbIX,
KaK NPU3HaHHbIX NYCTbIMWU NN 3aKOHTYPHBIMMU;

—pa3paboTKa MeCcTOPOXAEHWI BOAOPaCTBOPEH-
HbIX ra30B C UCMONb30BaHMEM Ty60KOM 3aKau-
K1 0TpaboTaHHbIX BOZ,;

—pa3paboTKa HOBbIX TEXHOMOT WA N3BNEYEHNS BO-
[0pacTBOPEHHOro MeTaHa, B TOM Yucfe Crnoco-
60B JOpMUPOBAHMA TEXHOTEHHbIX ra30BbIX 3a-
NeXx<xen, He CBA3aHHbIX C O0T6OPOM 6O/MbLINX
Macc BOjpbl;

—pa3paboTKa 3aMKHYTbIX TEXHOOTMYECKUX LU-
KN10B MO KOMMJIEKCHOMY MCMO/Ib30BAHUID MU-
HepasibHbIX KOMMOHEHTOB MOA3eMHbIX BOJL UX
3HepreTUYecKoro noTeHumana B BU4e MeTaHa,
BbICOKOTEPMa/bHbIX BOA U UX TUAPABINYECKOMN
HEepruu.



HedTb 1 ras
B Nopojax C HU3KOM NPOoHMLAEeMOCTbIO [16]

Pecypcbl yrneBoopoL0B, 3aK/1HOYUYEHHbIe B HN3-
KOMpOHULaeMbIX MOPOAaxX, Ha NOPAAOK NpeBbilla-
I0T pecypcbl B TPaAULUOHHbLIX KONNEKTopax. ATu
nopoAbl pacnpocTpaHeHbl WNPOKO U OTHOCATCA K
KOMM/IeKcaM pas3fIMyHOro reHesmnca n CTPYKTypHO-
ro NONOXeHUS.

MpofyKTMBHbIE He(TerasoHakornIeHNa B He-
TPagMUMOHHbLIX KONMEKTOpPax 0Cafo4HbIX MOPOA,.
AT KONINIEKTOpaA pacnpoCcTpaHeHbl BO BCeX He(pTe-
ra3oHOCHbIX 6acceitHax. K uncny npumepoB OTHO-
cATcsa NpkyTckuii amurteatp, KysHeukas n KO x-
HO-MMUWHYCMHCKaA KOTNOBWHa, [peaypanbCKuii
nporn6, ocafoyHble 6acceHbl CKanuCTbIX rop
(CLLUA) n pp. MecyaHo-rnMHuUcTbIe, KapboHaTHbIE,
KPEMHMCTbIe KO/I/IEKTOpa B 3TUX paioHax xapak-
TEpPU3yTCA Masioll NOPUCTOCTbLI M HU3KOW MNpo-
HULAEMOCTbH. VIX 0OCBOEHME TpebyeT NpUMeHEHNS
cneunanbHbIX TEXHONOTUA.

30HbI UCNEPCHOro rasoHachILLeHUsa HU3KOoMNpo-
HULaeMbIX MOpoA. 3HauyuTeNbHble pecypchbl rasa
CBfAA3aHbl C 30HAMW WHTEHCUMBHOIO HAaCbIlEeHNA B
HU3KOMNPOHMLAEMbIX TepPPUreHHbIX nopogax. Ha-
npumep, B AKTHOOUHCKOM lpuypanbe razoHachbl-
LLLEHHbIe MepMCKNe OT/IOXKEHUSA UMEKOT MOLLLHOCTb
2,8 KM (0e6uT ckBaXXuH gocturaet 50 Tbic. MICyT.).
B CLUA B €BOHCKMX GUTYMUHO3HbIX CnaHuax 3a-
nacbl rasa gocturaroTt 14 TpnH. M3 KpynHble raso-
Bble CKOM/NIEHNA B TEPPUTEHHbIX HU3KOMNMPOHULae-
MbIX Nopojax BbifiB/eHbl B KaHaae, ®paHunu, Iep-
MaHUW.

HeTerasoHoCHOCTb HEKOHAMLMOHHBIX KOJ/EK-
TOPOB TPAAULMOHHBLIX MEeCTOPOXKAEHNIA. 3Hauu-
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TeflbHble Pecypcbl HEYYTEHHOr0 Yrneso040p0OAHOI0
Cblpbsl HAXOAATCA B HU3KONPOHULLAEMbIX NOpoax
MEeCTOpPOXAeHNn HedhTK 1 rasa. Ha AcTpaxaHCKOM,
OpeHOYpPrckoM 1 fpyrux MecTopoXaeHnsax sefeT-
CA nonyTtHaa [o6blya rasa M3 HEKOHAMLMOHHbIX
KONnekKTopos. [na OUueHKN pecypcoB TakKUX rasos
pekoMeHayeTca pas3bypuBaHue nnaowiagein no 6o-
nee NJOTHOW CeTKe CKBAXWH 415 ApeHaXka Nopos ¢
NMPUMEHEHNEM TEXHONOTUI AN UHTEHCUMDUKaL UK
NMPUTOKOB.

[a30HOCHOCTb COMAHbIX OT/IOXKEeHWn. B cong-
HbIX Mopofax rasbl HaXoA4ATCsA B COPOMPOBAHHOM
COCTOSIHMMW, PacTBOPEHHbIMWU B KPUCTaN/IMYeCKOi
pelweTKe, B BUAE MUKPO- N MaKpPOBKIKOYEHUIA. Ta-
Kue rasbl M3BeCTHbl Ha bepe3HNKOBCKOM pPYLHUKE,
Conukamckom, BepxHekamckoM, WHAepcKoM,
CTapo0BMHCKOM MeCTOPOXAEHUAX KaSIMNHbIX CO-
Neil, Ha KanuiHbIX pygaHUKax FepmaHum n Beno-
pyccun.

HegTerasoHoCHOCTb MMUHUCTBLIX 06pasosa-
HWIA. 3T 06pa3oBaHMs pPa3BUTbl BO MHOMUX pai-
OHax — KyMekasd cBuTa KaBkas3a, MEHWINTOBbIE
cnaHubl MpefkaBkasbsa, MUOLLEHOBbIE cnaHubl Ca-
Xa/mHa, baxxeHOBCKasa cBuTa B 3anagHoi Cunbupw,
HUXKHEMENIoBas rMUHUCTAaA To/Wa Y/bAHOBCKOro
MoBoO/MKbA, cnaHubl MoHTepeit 6acceiiHa JToc-AH-
Xenec, 6UTYMUHO3HbIe crnaHubl TpuH-PrBep u ap.
3T nopofbl, oboraweHHble opraHukon (5—20%)
MMeT MOPCKOE MPOUCXOXAEHNE N Ha3blBakTCH
fOMaHUKUTaMun. OHWU npeacTaBfiAOT HECOMHEH-
Hbli MHTEpPEeC KakK 06bLEeKT ANs AeTanbHOro uUsyuye-
HUA B KayecTBe HeTpaguLMOHHOIO UCTOYHUKA YT-
NeBoAOpPOLOB.

Nopoabl MPOMEXKYTOYHOIo KOMMEKca. 3TW No-
poAbl 3aneralT B OCHOBAHWM 0CAA0YHOr0 yexsna
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MOJIOAbIX U ApeBHUX nnaTtopm. OHU BbIMOMHAKT
rnybokne KaHbOHbl W rpabeHbl PyHAameHTa 3a-
nagHoi Cubupn, Mpeaypanbsi, BoctouHoro Mpea-
KaBkasbs, nnatopm CeBepHoi Amepuku, Adpu-
K1, A3nmn n ABcTpanimn. NpomMexXyTouHble KOMM/IeK-
Cbl MpeACcTaBNAT cobor MowHble (4—5 KM) He
BblAepXaHHble Mo Nowasn CUNbLHO HapyLUeHHbIe
TONWM 0ObIYHO C MepepbiBaMK B OCajKOHaKone-
HUM. OHKM 4acTO M30/MPOBaHblI APYr OT Apyra u
npeAcTaBAOT COO0N CaMOCTOATENIbHbIE CTPYKTY-
pbl. O6bIYHO KPOBNS 3TUX CTPYKTYp 3aneraer Ha
rnybuHe 4 KM, a nofowsBa —Ha 8 KM. MOKPbILLIKOM
CNy>XaT T/IMHUCTble MOPOAbl 0CAA0YHOr0 yexsa.
Mopoabl NPOMEXYTOYHOro Komrsekca npepacras-
NAT cobol 06bLEKTLI AN MOUCKOB MECTOPOXAe-
HWUIA YrNeBoAoOpOA0B TakKMX Kak ManonyeHcKoe B
3anagHo Cubupun nnm bangxaHosckoe B lMpeg-
KaBkasbe. [Mpunyem, 3anexm yrneso40poL0B MOryT
KOHLEHTPUPOBATLCA, KaK B OCHOBAHWMN 0CaL04HO-
ro yexna, Tak u BHyTpWM CaMOro Komniekca.
He(TerasoHOCHOCTb KpUCTa//IMYECKNX MO-
poa. Hannuue yrneBofopofoB B MeTaMopguye-
CKMX N Marmatuyeckmx rnopogax ycTaHOBNEHO BO
MHOIMX paloHax, Hanpumep, B KMMOGEPIUTOBbLIX
TpybKax anmMasHbiX MeCTOPOXAEHUIA AKYTUU K
KO>KHON A pUKKN, Ha NONMMeTaNINYECKUX PYLHN-
Kax Hopwunbckoro paioHa u LLBeyunun, Ha 30/10T0-
PYAHbIX MECTOPOXAeHMAX KaszaxcTaHa n KOXHOW
AQpPUKN, Ha >XenesopyaHbiX MECTOPOXAEHMNAX
Kpusoro Pora (YkpanHa) n KnueneHpa (ABCTpa-
nns). ObpasoBaHMe 1 HaKOMJeHWe yrieso40po408
npoucxoauno 6narogapsi BO3AEUCTBUIO UHTPY3UN
Ha OpraHM4Yeckoe BeLLECTBO OKpY>XXawlmMx oca-
AO0YHbIX nopofd. Tak, Ha MeTopoXAaeHUn becTiobe
(KasaxcTtaH) MCTOYHMKOM rasa Cny>Xunm ooratble
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OpraHuKoi ocagku opfAoBMKa, B HOpMnbCKOM pait-
OHe — MepMCKue YrneHoCHble nopoabl. Bmelato-
e KuMOepnnToBble TPYOKM MOPOAbI HUXKHETO
naneos3os cofepxat OUTyMbl U HedpTu. Makcu-
Ma/ibHbI 4e6unT razos B HopunbCKOM paioHe goc-
Turan 20 Tbic. M3cyT., B AKyTUM —40 TbiC. MICYT.
OO6bIYHO rasbl PyAHbIX MECTOPOXAEHWNI N3yyatoT B
CBA3K C 6e30nacHbIM BefleHMeM ropHbixX paboT. Ho
B psje C/ny4vyaeB OHW MOTyT MPeAcTaBnAaTb co60i
06beKT [06ObIYM HETPaAMUMOHHBLIX 3HEpreTnye-
CKUX pecypcoB A/19 MECTHOI0 ra3ocHabXeHus.



fmapartbl yrneBoaopoaHbIX ra3os [13,16]

Mapatbl rasoB — COEAWHEHMUSA, BKIOYEHUSA
(knatponbl), B KOTOPbIX MOJIEKY bl Fa30B 3anoJHsA-
0T MYCTOTbl KPUCTANINYECKON pelleTKn, o6paso-
BaHHOM Monekynamm Bofbl. O6pasyroTca Npu Tem-
nepatype 50—350 K (—223 — + 77 °C npu pgaBne-
HUKM 2 MNMa—1,7 I'Ma. Ha 4OoCTYynNHbIX ANS U3YYeHUS
rnybuHax nopsjgka 2—a3 KM TepMOAuHamMuUyecKue
yCNnoBusA ruaparoobpasoBaHMa nNpeacTasBfieHbl B
Tabn. 30.

BHewHe rasoruapatbl NOX0XXW Ha CNPECCOBaH-
HbIA CHEr unu pbixnbli neg. OAnH 06bem BoAbl B
rmagpaTHoOM coctosaHum cBAsbiBaeT ot 70 go 300
o6bemoB rasa. [lnoTHocTb rugpatos 900 —
1100 kr/m3 CHuM3y rasorugpaTHas 3anexb KOHTaK-
TUPYeT C NOAOLIBEHHOW BOAOW MAN HEPTAHON 3a-
Nexbto, CBEPXY —C ra3oBoil 3a1eXb UM Co CBO-
604HO BOAONM (B aKkBAaTOpMM OKeaHa). B npuaoH-
HOM YacTW MMPOBOr0 OKeaHa TO/LWMHA 3aexmu
100—400 m, nnowagb 320 mnH KM2 B akBaTopuab-
HOV 06/1acTW 3a/1eX KN rnapaToB 3aneraroT Ha rnybu-
He 400 —600 M, B apKTMyeckon obnactm — 100—
250 M. Ha maTepukax 3anexu ruapatos npuypoye-
Hbl K OXNaXAeHHbIM 30HaM 3eMHOM Kopbl. VX TON-
wuHa 700—1500 m. O6waa naowags cywu, nep-
CNeKTUBHaa A1 (POPMMPOBAHUA ra3orugparTos
okono 40 MnH KmM2 Pecypcbl MX Ha maTepukax
105 TpnH M3 a B akBaTtopuum MWUpPOBOro OoKeaHa
2 X 107 TpnH M3

B Poccuu rasosble rugpatbl pa3BuTtbl B TuMaHo-
Meyopckoid, 3anagHo-Cubupckon, XataHrcko-Bu-
NIOUCKON M JIeHO-TYHIyCCKON NpoBUHUMAX. OT-
KpbITO 60nee 30 razormapaTHbIX MECTOPOXAEHWIA, B
ToM yucne Meccosaxckoe, MapxuHckoe CpefHeB)-
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Ta6nuua 30

YcnoBus rugpatoobpasoBaHus

Temnepatypa, °C -20 -10 -5 0 +5 +10 +15 +20

OaBneHue, MIla 2 25 3 4 6 10 15 20

ntorickoe, Hamckoe u gp. B CLLIA Ha AnicKe U3BeCT-
Hbl MecTopoXAaeHua bappoy, TomncoH, [lpagxo-
beil, B KaHafe — KeHanyak, Hepnepk, Koakoak u
ap. Aobblya razormapaTtos NPon3BoOAMTCA U3 CKBa-
XWH nyTeM nepesBoja UX B razoobpasHoe cOCTOA-
HMe 3a CYeT NOBbILEeHWS TemnepaTypbl Bbille paB-
HOBECHOI, BBOAOM KaTa/ln3aTOPOB Pa3noXXeHus
rnapaToB, 3NEKTPUUYECKUMU, aKyCTUYECKUMU, Tep-
MOXMMWYECKUMWN MeTOAaMM BO3AENCTBUS HAa NIacT.
MeToabl pa3paboTKu razormgpaTHbIX MECTOPO-
XAEHNI MOXHO pasfennTb Ha TPW FPYNMbl: CHU-
XXEeHue [aBneHua BHYTPM 3anexu (AenpeccuoH-
HbIiA MeTO/), NOBbILLEHNE TEMMNEPATYPbI 3aNeXN U
MexaHunyeckoe paspylieHue. NoHWKeHne pasne-
HVe HMXXe PaBHOBECHOT0 NPUBOAUT K BblAeNEHUNIO
rasoB B cBo6ofHOe cocTosHMe. MeTof Mano nep-
CNEKTUBEH NO MHOTMM NMpuynHam. HarpesaHue 3a-
NeXKN [OoCTaTOYHO CNOXKHas 3adaya. 3anexb fo/K-
Ha 6bITb NpOrpeTa 40 PaBHOBECHOW TemmnepaTtypbl,
Ha uTo pacxoayetca Ao 10% 0T aHeprum NnonyyeHus
MeTaHa. [1porpes nopogbl NPOU3BOAUTCA 3aKau-
KO rops4yein BoAbl WM Napa Yepe3 CKBaXXWUHbI B
3aneXb uau ee nogowsy. LLIMpokoe ocBOeHME ra-
30rnapaTHbIX MEeCTOPOXAEHWUI npeacTaBnseTcs
[eNoM [0CTaTOYHO OTAANeHHOro 6yayulero. YnbT-
pasByKOBble, 3/IeKTPUYECKMe, aKycTuyeckue u
Apyrvue Metodbl BO3AENCTBMA Ha NNacT He UMeKT
NPakKTUYeCcKoro 3HayeHna n3-3a HU3knx Krig.



CuHTEeTUYeCKOoe Xnakoe Tonmeo u3 yrna [4,8,17]

MoCTOAHHOE COKpalleHue 3anacoB NPUPOAHOIA
He(TN, YOAOpOXKaHue ee LOObIUN fenaeT aKTyasb-
HOW NPo61emMy NOMYYEHUSA CUHTETUYECKOTO XUA-
Koro Tonnuea (CXXT) u3 yrns, pecypcbl KOTOPOro
Ha MOPAAO0K NPeBbILIAT Pecypcbl HEPTU.

Hauano texHuyeckmx pa3paboToK npouecca
OXWMXeHNA yrng oTHocuTca K 20-m rogam XX Beka.
B roabl BTopoit MupoBoii BOVHbI B TepmaHun pa-
6oTtano 14 3aB0A0B, MPON3BOAUBLUNX 4 M/IH T CUH-
TeTuyeckon HedTn B rog (texHonormsa YGE). Mo-
TOPbl HEMEUKUX TaHKOB paboTanu Ha AU3TONAMBe
n3 6yporo yrna. Bropoin atan — 70-e rogbl, Korga
OMO3K noBbICUN LeHbl HA HEMPTbL. Bblnn co3gaHbl
yctaHoBku: H-Coal — 200—600 T/cyT., EDS —
250 T/cyT., yCTaHOBKM HOBOW HEMELKOM TEXHUKU B
Botpoke —200 T1/cyT., SRC —30 T/CyT., yCTAaHOBKU
ABCTpano-AnoHcKoro anbsHca B Slatpobu 50 T/cyT.
N [eCATKM HeboNblwKX ycTaHOBOK. B 1997 r. B Ano-
HUK 6blna ocBoeHa yctaHoBKa NBDO — 150 T/cyT.
Ho ¢ noHnXeHneM LeH Ha He(pTb paboTbl B OCHOB-
HOM NpeKpaTuIncb. ANOHLbI MPOLOMKWUIN PaboTbl
B ABCTpanuu Ha yctaHoBke 1T/cyT. B boTpoke yc-
TaHOBKa paboTaeT. Ho ceilyac Ha Heil nepepabaThbl-
BalOT N/IAaCTMACChl C BbIMYCKOM BbICOKOKaYeCTBEH-
HblX Macen — 80 T/cyT. B AHrnunmn paboTaeT ycTa-
HoBKa Point of Air —2,5 T/cyT. BPoccum paboTana
yCTaHOBKa 5 T/CyT. — Mpu HU3KOM [aBfieHUU
10 MMMa. Joka3aHa BO3MOXHOCTb CHUXeHUS faB-
neHunsa po 6 MlMa. B CLUA MHOro cpeacts MAeT Ha
Hay4yHble pa3paboTKuM ruaporeHusaynu, B
1995 r. — 156 mnH gonn. OcBanBarOTCA HOBbIE TeX-
Ho/lornm 1 Katanusatopsl. B ctpaHax EQC npegna-
raetcd ruapuvpoBaTb MW3HOLWEHHbIE LWWHbI —



1,5 MNH nokpbiwWweK B rog. B pesynbtate nytem rung-
POKpPEKWHra nonyyaT HaTy M NONYKOKC AN Me-
Tannypruu.

B HacToflee BpeMA MPOMbILWJIEHHOE NPOU3-
BoacTBo CXXT ocBoeHo B KOAP Ha 3aBogax (hupMbl
CACO/, rge nepepabatbiBatoT Ao 30 M/IH T YIrns B
rog v BbinyckakT 40 8 MAH T CXKT 1 MHOTO gpyrux
NpoayKToB. BOo MHOrMx crtpaHax, B TOM 4uc/ie U B
Poccuu, Befetcs pa3paboTka U COBEpPLUEHCTBOBA-
HUEe MeTOL0B OXMXEHUA Yrng —ruaporeHunsalum.

B Kwutae nnaHupyetca nNpoM3BOAUTHL U3
20 mnH T yrnsa 6acceitHa LWanben 10 MAH T "yronb-
HOW" HeTw.

Ona rupporeHunsaymm nNpuUrofHbl Manomerta-
MOpP(U30BaHHble — Bypble, AMHHOMAMEHHbIE Y
razosble yrnnm (R* —0,4—0,8%) ¢ manbiM cofepka-
HMemM nHepTUHUTA (B0 15%) M 6oraTble BUTPUHU-
TOM WU NNNTUHUTOM, 30/1bHOCTLIO MeHee 15%. [0
MeToAdy, pa3paboTaHHOMY B WHCTUTYTE roproUmnX
nckonaembix (L', MockBa), TOHKOU3Me/IbYEH-
HbIA Yronb B CMecu ¢ AOHOPOM BOLOpOAa, B Npu-
CYTCTBMW KaTanusaTopoB (MonnbaeHa, rnMHo3emMa)
nofBepraeTcsa rmaporeHnsaLun npu Temneparype
430 °C n pasneHun 8 —10 MIla. Mo atomy meToLy
npeBpaLwieHne opraHn4ecko maccol yris foctura-
eT 90—95% npu BbiIXo4e MOTOPHbLIX 45—50% wu
KM A nponssogctea 80%. Ana nonyyeHunsa 11 CXKT
pacxoayeTtcsa 5T 6yporo yrns npu cebectomMmocTu
117 CXKT (BueHax go 1991 r.) 130 py6./T, npu cToO-
nmoctu yrna 2,7 py6./T. MNMpueegeHHble 3aTparhl
215 py6./T, KanuTanbHble BNOXeHMA 460,6 py6./T.

CyLLecTBYOT NPOeKTbl CO34aHNA 3aBOLOB A/1A
NpPOM3BOACTBA CUHTETUYECKOTO XUAKOro TOMNamBea
Npon3BOANTENbLHOCTLI0 3—b5 MAH T B rof. OfHako,
MO MHEHWIO CMeLuanncToB, BbIFrOAHee CTPOUTD YC-
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TaHOBKW MOAY/bHOrO TUMa B OTAANEHHbIX panoHax
N Npon3BoanTb Ha HUX U3 yrnga 500 Teic. T CXKT B
rog, B Tom ynucne 135 1bic. T 6eH3nHa AN-93 HeaTn-
nnpoBaHHOro 1 935 TeiC. T AM3TONNMBA C COAepIKa-
Huem cepbl 0,5 %. Pacxop yrna — 1,5 M/IH T KaMeH-
HOro unn 3 MaH T 6yporo. B nepcnekTuse 60/bLLOE
KonnmyectBo COXKT mMoXeT ObITb MOYYEHO N3 Mao-
MeTamopn3oBaHHbIX yrnei KaHCKO-AUYMHCKOrO,
Ky3HeuKoro n gpyrux 6acceiHoB, pecypcbl KOTO-
pbiX oueHmBatoTca B 100 mapg T, B 60/bLUIMHCTBE
CNy4yaeB NPUrofHbIX ANs OTKPLITOM A06bIYN.

Heo6xo4nMMO UMeTb B BUAY, YTO TSAXKe/ble Npo-
AYKTbl OXXWXKEHWUS YISt B ONPeeNIeHHON CTeneHn
KaHLEeporeHHbl, a 6eH3NHOBbLIE (pakunu copep-
KaT NoBbllWEHHOEe (M0 CpaBHEHUIO C NMPUPOAHON
He()Tbt0) KONMYECTBO a30TUCTbIX COEAMHEHWUI W
apomMaTtnyeckmnx yrnesofopofoB. [1o3aToMy Npoek-
Tbl nonyyeHusa CXKT U3 yrns notpebyroT TwaTeb-
HON 3KONOrMYeCcKOn 3KCNEepTU3bl Ha BCEX 3Tanax
Nnpon3BOACTBA.



NckyccTBeHHas HedpTb U3 Heap

WHTepecHo npeanoxeHune A.E. BopobbeBa C
coaBTopamu (FopHbIA HPoOpM. —aHan. ¢b., 2002,
Ne 2), KOoTopble cAenann MonbiTKY TEOPETUYECKM
060CHOBaTb METOJ MONYYEeHUS WCKYCCTBEHHOW
HeTM B eCTeCTBEHHbIX YCNOBUAX 3eMHbIX Heap.
[na aToro moryT 6bITb MCNOJ/Ib30BaHbI 60raTblie Op-
raHMKOW 6bITOBbIE M MPOMbILLJIEHHbIE XXUAKNE OT-
xogpbl. VX cnefyet 3akaumBath B rnyboko3anerato-
L 1e NOpUCTbIe Nopoabl, OrpaHNYeHHbIe BOAOYMNO-
pamu, B 06/1aCTb MOBbILEHHbIX TemnepaTypbl 1 fa-
BNeHns. Tam OyaeT NPOMCXOAUTb LUENOYHON rna-
ponn3 ¢ o6pazoBaHMEM CMOJIMCTbIX BELLECTB, KO-
TOpble BNOCNeACTBMU MOTYT ObITb MPOrnapupoBa-
Hbl C 06pa3oBaHNEM He(TH.



BogopogHoe Tonaneo

B nocnegHue rofbl B Mupe Bce 60nbLIee BHUMA-
HWe ygenserca npobneme NCnNosb30BaHUSA BOLOPO-
[a B KAYeCTBe BbICOKOKaSIOPUAHOTO 3KONOTNYeCKHU
4YUCTOro TOM/INBA, PECYPCbl KOTOPOro npakTuye-
CKWU Hemcuepnaembl. BaxHO, 4TO MCMNONb30BaHUe
BOZOpPO/a B Ka4eCTBe aBTOMOOW/IbLHOIO TOM/IMBA HE
TpebyeT PeKOHCTPYKUUM ABUTaTeNenl BHYTPEHHe-
ro cropaHusa. B HacTosLee BpeMs OCHOBHOE KOJN-
4eCcTBO BOAOpOAa MPOU3BOAMTCA U3 YIIEBOLOPOA-
HbIX TOM/IMB N INLWb HEGONbLLAA YacTb NYTEM 3/1EeK-
Tpo/an3a BoAbl. [TPpoOBOAATCS OMNbITbI MO NOYYEHNIO
BOZOpOZa C MOMOLLbD TEPMOXUMMUYECKUX peak-
LK1, nnasmeHHon rasngukaymn. B AnoHumn paspa-
60TKa 1 NPOEKT NnsaByyero 3aBoja 415 NPOU3BOS-
CTBa BOL0POAA 13 MOPCKOW BOAbI C UCMO/b30BaHN-
eM CO/IHEYHOW 3Heprun. MoTpe6HOCTb MUPOBOWA
MPOMbILLIEHHOCTW B BOJOPO/AE OLeHNBAETCHA B COT-
HW MWINMOHOB TOHH. LLIMpoKoe uCnosb30BaHue
BOZOPOAA NOKA CAEPXKUBAETCHA PALOM HEraTUBHbIX
MOMEHTOB, B OCOOEHHOCTM, ero B3pPbIBOOMACHO-
CTblO.



eoTepmasibHaa aHeprua [3, 9]

B cpegHem 13 Hegp 3eMi K NMOBEPXHOCTU MO-
CTynaeT Tenjo MoOLWHOCTbO 32 Mapa KBT, HO 3Ta
3Heprusa CUNbLHO paccesHa.

MOBbIWEHHbIA UHTEPEC K 3TOMY UCTOYHUKY
3HEeprumn nposABuUICA NOC/e 3HEPreTUYeckoro
Kpusnca 70-x rogos XX seka. O6Lwaa MOLWHOCTb
reotepmanbHbiXx 3nekTpocTaHuuin (FeoT3C) B
cepeanHe 80-x rogos coctaBnsna (Toic. KBT): B
CWA — 1300, Ha PununnuHax — 894, UNTa-
nmn —461, Hosoli 3enaHgun — 353, ANOHUN —
212, Mekcukn — 180, cnaHgnn —62. B CLUA
coopy>anocb no 100 reoTepmManbHbIX CKBaXXWH
B rof CO cpefHell MOWHOCTbIO 5 ThbiC. KBT
Kaxzas.

B pailoHax COBpeMEHHOro M MOJI0LOr0 BY/Ka-
HU3Ma, a TakXXe B rNy60KOOMyXLUEeHHbIX 30Hax Npo-
rMboB B reOCUHKINHANAX MU Ha nnatdopmax pac-
MPOCTPaHeHbl reoTepMasbHble BOAbl, KOTOpPble MO-
ryT LWWPOKO MCMOJb30BaThCA B pa3InyHbIX o6nac-
TAX [13].

TemnepaTtypa reotepmanbHbiX Bofg ot 30 Ao
300 °C:

CnaboTepmasibHble o 40 T°C
TepmasnbHble 40-60 T°C
BbicokoTepmasnbHble 60-100 T°C
MeperpeTble 6onee 100 T°C

Mo XMMUYecKoMy cOCTaBy TepMmasibHble BOAbI
LenaTcsa Ha:

e [napokapboHaTHO-HaTpUeEBbIe

* Cynb(aTtHO-HaTpueBbIe

e X/iopMarHumeBble

* XnopkKanbumessble



Mo cTeneHn MUHepanu3aLmMn BoAbl 4ENATCA Ha:

* [1pecHble o 1r/n

» CnaboconoHoBaTble 1-3r/n

» ConoHoBaTble 3—5r/n

e CnnbHOCO/IOHOBATHLIE 5—10r/n

» CnaboconeHble 10—20r/n

e ConsiHble 20—-35r/n

e CUNbHOCONSHbIE 35—50r/n

» Cnabble pacconbl 50—75r/n

» Pacconbl 75—100r/n

» Kpenkue pacconbl 6onee 100 r/n

Mo cTeneHn BOAOOTAAYM reoTepMaibHbIe CKBa-
XWHbI AeNATCA Ha:

* ManogebutHble 40 0,005 m3cek
* CpeaHefebUTHbIE 0,005 —0,002 m3cek
* BblCOKOEOUTHbIE 6onee 0,02 m3cek

Hanb6onee ahheKTUBHbIE CMNOCOObLI NCNOMNb30BA-
HWA TepManbHbIX BOA: OTOMN/IEHNE, TOPAYEe U TEXHU-
4yeCcKoe BOLOCHAOXeHWe MPOMbILIEHHbIX, KOMMY-
HaNbHbIX N CeNbCKOXO03ANCTBEHHbIX 0OBEKTOB.

[Mpy NpoeKTMpOBaHUN reoTepMasbHbIX yCTaHO-
BOK He06X04MMO 3HaTb:

1 MoXeT nu reotepmasnbHaa Boga A4aHHOTO XUMU-
4ecKoro 1 rasoBoro coctaBa NnojaBaTbCs B CUC-
TEMY OTONNEHUA N BOLOCHAOXEHNA?

2. MoxeT nn Bofda nofBepraTbca Aorpesy?

3. Kakne ycTporcTBa MOryT UCMNONb30BaThCA A4
yTununsayumn tenna?

4. KakoBbl HE06X0A4NMble METO/bI BOAOMOAIOTOBKMN?

Mo ra3oBoMy COCTaBYy BOAbl PasfenaoTcs Ha:

* ArpeccuBHble — YyrI/IeKUCNble U CepoBOJO-
poAHblE
° HeVITpaﬂbele —ad30THbIE N METAHOBbLIE
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Tabnuuya 31

[CeoTepmanbHas sHepreTuka
(SHeprus, 2001, Ne 2)

MoLuHocTe 'e0T3C, MBT

CrpaHa
CTrposiymxcs MpoeKTNpyeMbIX
Poccus 80 250
CLLA 602 3331
Mekcuka 325 1290
NTanusa 298 1400
NHpoHe3ns 323 1272
dunmnnnHel — 2266

3anacbl reotepmasnbHbIX BOA Y MapOBOAAHbIX
CMecell TONMbKO B MeEPCNeKTUBHbIX panoHax
ctpaH CHI oueHuBatTca B 25 MnH mM3cyT
(Boabt) 1 500 TbIC. T/cyT (Mapa) B TOM 4yucne: 3a-
nagHad Cubupb 54%, Kaska3z 10%, CpepHsas
A3na n KasaxctaH 13%, BocTtouyHas Cunbupb u
OanbHuii BocTok 17% wn lMpegkaBkasbe 6%
(puc. 1).

O6uime 3anacbl TenaoBON 3HepPrum B Bofax C
MUHepanuaaumein o 35 r/n oueHmsaroTcs B 850 —
1200 mnH TAx/rof, 4YTO 3KBUBAJIEHTHO CXXUTaHWIO
30—40 M/IH T YCNOBHOI0 TOM/NBA.

BanekTpoaHepretTnke psaga ctpaH UCMosb3yoT-
CA reoTepMasibHble BoAbl ¢ TeMmnepaTypoin 200 —
300 °C (tabn. 31). O6uwasa mouiHocTb MeoT3C B
25 cTpaHax B 2000 r. 6b11a paBHa 12000 MBT.

B Poccum Ha KamuaTtke ¢ 1960 r. geincteyet lMa-
y>xetckaa NeoT3C mouwHocTeo 11 MBT. AO "Teo-
TepM" cTpouT TaMm XXe MyTHOBCKY0 ['eoT3OC moLw-
HocTbio 80 MBT (1 ouepeab). B npoekte 2 n 3 oye-
pean MowHocTbo 100 M 150 MBT. NMpoeKTupyroTcA
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Puc. 2. leoTepmMasibHasa sneKTpocTaHumsa Jlapgepenno



ABe cTtaHuuu no 10 MBT B CTaBpono/ibCKOM Kpae n
[arectaHe. O6WKe TennoBble pecypcbl Tepmasib-
HbIX BOg B Poccum mornm 6bl obecrneyntb paboTy
FeoTOC cymmapHoii mouHocTbio 500 MBT.

B KanngopHun (CLLA) Ha MecTOpOXAeHuu
Bonblimne Meli3epbl MOCTPOEHbI CaMble KPYMHbIe B
mMupe MNeoTOC obuiein mouHocTb 900 MBT ¢ nep-
CNEeKTMBaMM COOPYXEHUS HOBbIX CTaHLUIA.

B NepmaHum, B611M3M MIOHXeHa, HaMeYeHo no-
CTPOUTb reoTepMasibHYH YCTAHOBKY MOLLHOCTbIO
25 MBT gns cHabXXeHna TennoM XubliX 1 oouiecT-
BEHHbIX 3faHui. Ona atoro 6ygeT npobypeHa
CKBaXMHa rny6uHoin 1700 m, oTKyga 6yaet nocTy-
naTb Boga ¢ Temnepatypoi go 90 °C. 3atpaTbl Ha
COOpYXXeHMe TakKolW YCTaHOBKM OLEHEHbl B
22,5 MnH Mapok (3Heprus, 2001, Ne 2)

FeoT3C paboTatloT B UTanum (MecTopoxeHune
Napaepenno), Hoeoit 3enaHamn (MecToOpoXaeHue
Yaipakeit), AnoHnn (Atarasa, OTaka, Malykagsa),
Mekcuke (Ceppo-Iuerto), NcnaHanw.

B MHpoHesnn Ha o. Cymatpa gna leoT3C
Sarulla npobypeHo 5 rny60KuMx CKBaXKuH ob6Liei
MoLLHocTbo 1000 MBT.

B Vi'tanmn B TOCKaHCKOM GOPOHOCHOM paioHe
Hanbonee NepcnekKTUBHO MeCTOpOXaeHue Jlapae-
penno, rae npobypeHbl COTHU CKBaXXWH TNyOUHON
Ao 1500 m, rae TemnepaTypa NapoBOASIHOW CMECH
pocturaet 240 °C. 3gecb paboTaeT HeCKONbKO [eo-
T3C mowHocTbio 77 MBT — Jlapaepenno Ne 2 n
118 MBT —Jlapgepenno Ne 3 (puc. 2).

DNEeKTPO3HEpPrua MOXEeT NPOU3BOAUTLCA [BY-
Msa nyTamn (puc. 3).

Mpn NpAMOM MCNOMb30BAHUN HEOYULLEHHbIN
nap nmocTynaeT NpsaMo B TypOUHbI, BpallatoLimne re-
Hepatop Toka. [pu Bxofe B TypOUHbI nap nmeet
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Puc. 3. Cxema ncnonb3oBaHnA napa:

a —npsmoro; 6 —HenpsMoro; B —cMeLlaHHoro. 1 —codgm-
OHVW; 2 —TypbuHa; 3 —asbTepHaTop; 4 —CMELLVNBAIOLLINIA KOH/EH-
cartop; 5 —Hacoc; 6 — GallHA oxTaKaeHWs; 7 —JerasaTtop; 8 —
CObpOC Ha XMMUYECKOe MPon3BoACTBO; 9 —ferasaTtop; 10 —Typ6o-
acnupatop; 11 —Tenno06MeHHNK
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Temnepatypy 200 °C, a npu BbIXO4e M3 TYpOUHbI
45 °C. T1pn KOCBEHHOM WCMONb30BaHUU BOLAHOW
nap oyniaeTcsa OT APYrnx rasos, 3aTemM HarpeBaeT-
CS B TEN/I00OMEHHMKE HEOUYNLLLEHHbIM NAapPOM U MNo-
paetca B TypbuHbl ¢ Temnepatypoin 120 °C. Mpwu
TpeTbem cnocobe 13 napa 1 BoAbl, 06pasytoLeincs
npu ero KoHAeHcaunun, Hanbonee NOAHO U3BNEKa-
toTCA 60pHAas KMUCN0Ta, aMMOHUIAHbIE CONMU W ApY-
rve coeguHeHus.

B HoBol 3enaHanun 3emHas Kopa Ha psage rua-
poTepManbHbIX MECTOPOXAEeHUI nporpeTta Jo ca-
MO/ MOBEPXHOCTU W Map NosBAseTcs Ha rnybuHe
30—60 M. MakcumanbHble TemnepaTtypbl 263 °C
nosiyyeHbl Ha rnybuHax go 600 M, CKBaXWHbI AaloT
Byac 24,7 Tnapa n 153 T neperpeTtoi Boapl. MoTeH-
LManbHaa aHeprua napa v sogbl B ctpaHe 250 MBT.
[Map UMeeT BbICOKOE KayeCTBO — COLEepXUT Maso
KOPPO3MpYHLWNX NPUMECEN.

B AnoHun Ha ocTpoBax XoKkaingo n Krocko Ha
rnyé6uHax go 300 m 6blna nosyyeHa Temnepartypa
napa 185 °C. [leiicTByeT HECKONbKO Me0oTAC Mouy-
HOCTbI HECKO/IbKO merasaTT. CaenaH npoekT [eo-
T3C mouwHocTbio 55 MBT. TemnepaTypa B rpaHu-
Tax Ha rnybuHe 2,2 km paBHa 250 GC. CTOMMOCTb
3NeKTPo3Heprumn 6ynet B 1,5—2 pasa HUXe, 4yem
Ha T9C n A3C.

Kpome nonyyeHus 3NeKTPO3IHEPTUWM, MCMOSb-
30BaHMe TepMasibHbIX BOL MOXeT OblTb Hamnpas-
JIeHO Ha:

—KOHAMUNOHNPOBaHNE BO3fyxa, pblbopa3Beje-
HWe, Npon3BoACcTBO PepmeHTOB (18 —30 °C);
—o060rpeB rPyHTOB B CENbCKOM XO038NCTBE W

ropHofo6bIBatoLLeld NpoMbIWNeHHOCTH (30—

40 °C);

—rops4vee BogocHabxeHune (40—70 °C);
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—OTOn/IeHNe, BbIpabOTKY MCKYCCTBEHHOIO X0J10-
Aa, MOVKY M CYLLKY LWEepPCTU 1 Apyrux matepua-
nos (70-100 °C);

—TennoMukKauno NPoun3BOACTBEHHbLIX MpoLec-
COB, MOJlyYeHMne TAXKENOM BOAbl, BblNapuBaHue
BbICOKOKOHLEHTPUPOBaHHbIX pacconos (6onee
100 °C).

B Poccuu TepmasibHble BOAbI MCMNO/L3YHOTCA ANd

TeNNOCHa6XXeHUS N ropsYvYero BOAOCHa6XEHMSA ro-

pogos Maxaukana u Yepkecck, B 'pysnn — Toéu-

NACK 1 APYTUX.
eoTepmanbHble BOAbl WCMOMb3YHOTCA ABYMS

crnoco6amn: hOHTaHHbIM (TensIoOHOCUTeNb cOpachl-

BaeTCA B OKpYXalLyl cpedy) U UMPKYIALUOH-

Hblil (TensIOHOCUTENb 3aKaymBaeTcs 0OpaTHO B

NPOAYKTUBHYIO Tonwy). MepBbli cnocob aeluesne,

HO 3KON0rnyeckn Heb6esonacHbIn, BTOPO —Aa0po-

e, HO obecneynBaeT COXPAHHOCTb OKPYXXatoLLei

cpefbl.

CyuiecTByeT NPOEKT CO3faHNsA reoTepMasibHo-
TENNIOBbIX 3/IEKTPOCTaHLUMIA, B COCTAaB KOTOPbIX
BBOAATCA MaHeBpeHHble 6/10KM, CXKurarwouue ro-
proYmniA ra3 n3 reoTepmanbHOro paccona u fonon-
HUTENbHbIA NPUPOAHbLIA ra3 N3 MECTHbIX MECTOPO-
XIAEHWUA.

Hanb6onee WMPOKO TepMasibHble BOAblI UCMO/b-
3ytoTca Ha CeBepHOom KaBka3e, 0CO6eHHO B
[arectaHe. WX pecypcbl OuUeHMBalOTCA B
130 Tbic. M3IcyT. MouTn NnpecHble BoAbl L36epball-
CKOro tepmoBofo03abopa c Temnepatypoin 60 °C uc-
NONb3YTCS AN1S rOpAYero BOLOCHAOXEHUS XKNNbIX
06BbEKTOB M TEXHONOTMYECKUX HYXX A NPeanpuaTuii
NULWEBON NPOMbILW/IEHHOCTU. TMpon3BOAUTENb-
HOCTb Bofo3abopa 1 mnH m3roa). Boabl Maxauka-
NIMHCKOTrO BofA03abopa 0Koo 2 maH M3rog ncnosnb-
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3ylTCA 418 OTOMJIeHUA N ropAYvero BogocCHabxe-
Hus, Bodbl (100 °C) TepHaupcKoro sogosabopa —
A5 OTONNEHUA TEMSIMYHO-NAPHUKOBOI0 KOMOUHA-
Ta. BbicCOKOMUMHepann3oBaHHble BOAbl KN3napckoii
n Horalickoii rpynn MCNonb3ytTCA TONMbKO ANS
OTONNEHUS.

B KpacHogapckom Kpae AecTBYHOT TpU BOJO-
3abopa — Bo3HeceHcKkuiA, Maiikonckuii m Moc-
KOBCKWi, peanusytowimne 2 MaH M3Irof Bo4 C Temne-
patypoin go 80 °C. B r. Yepkeccke peanusyetcs
700 TbIc. M3rog reotepmMasibHbIX BOA A4/15 ropsayero
BOAOCHABXEHUS XUNbIX 34aHNA. DKOHOMUKA WC-
No/Ib30BaHMA TepMasibHbIX BOA MOKa3biBaeT, 4To,
HanpuMep, rofloBO 3KOHOMUYECKUA 3 eKT pa-
60Tbl MaxaykannmHCcKoro Bofo3abopa fan
250 TbiC. py6., N3bepbawickoro — 250 ThIiC. pyo.
(B ueHax go 1990 r.). O6uias TensoBas MOLLHOCTb
Tepmo3abopos Ha CeBepHOM KaBka3e oLeHMBaeT-
csi B 155 MAH XK (93 MAH T y.T.), 3KOHOMMYECKMIA
apdeKT OT WUCNONb30BaHWS KOTOPON paBeH
509 mMnH py6 B rog (Hay4yHo-TexHUYecKuin céop-
HUK, BbiN. 5 3A0 “TeoMHpopmmapk”, 1999).
B CaHkT-lMeTepbypre npegnonaraetcsa Mcnosb3o-
BaTb TepMasibHble BOAbl FPaHUTHbLIX MacCMBOB Ha
rnybuHe fo 2,2 KM, rae Temneparypa BoAbl paBHa
75 °C. Tennosad mouwHocTb 37,3 MBT, rogoBas
npoaykuna 1,072 mnH IM'AX. LleHa reoTepmuyecko-
ro tenna 2,36 gonn./I' ), a TONAMBHOrO Tenna
5,2 ponn./T Ox.

Cepbe3HOe BHMMaHWe MCMoJib30BaHUKD Tep-
Ma/nbHbIX BOA yaensetca B ['py3vn. Mx 3anacbl B
pailoHax bonbworo KaBka3a OLEHMBAKOTCA B
250 mnH m3rog. Bogbl Mcnonb3yoTca Ans Tenso-
CHabXeHns YalHbIX Gabpuk n NpegnpuaTuii Nu-
LEeBOW MPOMBbILINEHHOCTIN, MOMyYeHUS XOJI0LHON
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BOAbl B /IeTHEe BPeMS, PblGHbIX XO3SCTB, OBOLL-
HbIX KOMOWHATOB U NMMoHapueB. O6LKMIA Tenno-
BOW NOTeHUMan, NCNob3yeMbiX Ha 23 MECTOPOX-
AeHMAX TepManbHbIX Bog, — 120 TbiC. Kan/rofg, 4To
9KBMBaNeHTHo 10571 y.T./rog.

Ha HekoTopbix 'eoTOC napannensHo ¢ nony-
YeHWEM 3NEKTPOIHEPTUN U3 TepMabHbIX BOA W3-
B/IeKalT MNoJie3Hble KOMIMOHEHTbI, Hanpumep,
unHK B KanugopHun (CLLA).

B McnaHamn TepManbHble BOAbl NCNONb3YOTCA
419 TensIoCHabXXeHNA MHOTMX ropofos, B TOM YnC-
ne ctonunubl —PeliKbABMKa, rae 92 CKBaXXWHbI ry-
6uHoi 300—2200 m gatoT 2570 M3ICcyT BOAbI C TEM-
nepatypon 64—114°C. [eoTepmasibHOe Temnno-
cHabXxeHune BefeTcs B 25 cTpaHax ¢ obuwei Tenno-
BOV MouLHOCTbIO 20 —25 BT.

MonbITKa YyTUNM3NPOBATL HU3KOMOTEHUMANb-
HYK 3HEpPru BepXHUX NOA3eMHbIX TOPU3OHTOB
ocyliecTBneHa B ApocnaBcKoi obnacTu, rae B oa-
HOW M3 LWKON NOCTPOEHa chneyuanbHas 3feKTpo-
KoTenbHada. [1na aToro Ucnosb3oBaHbl 8 TENOBbIX
HacoCoOB N 8 COPOKaMeTPOBbIX CKBaXXWH, NoAak0-
WMX 3MMOI BOAY C NMOCTOSAHHOW TemnepaTypoi
5—6°C. lNepenaga TemnepaTyp Mexay Heapammu
N NOBEPXHOCTbIO AOCTATOYHO, YTOObLI C MOMOLbIO
TEeNn/0BbIX HACOCOB HarpesaTb BOAY B paguatope
no 60 °C.

Cnepyet nmeTb B BUAy, 4TO, B pAde C/yyaes,
NPy UCNOMb30BaHWUY FreoTepMasibHOW 3Heprum npo-
NCXOAUT XMMUYECKOE N TeNI0BOE 3arpA3HeHne oK-
pyxatouied cpefbl. C Lenblo 0XpaHbl MPUPOAbI
TepMasbHble BOAbI MOC/Ee NX NCNONb30BaHUSA 3aKa-
4ymBaloT 06paTHO B NPOAYKTMBHbIe Nnactbl (Tpe-
LW MHHbIe 30Hbl). Bopbba ¢ KOPPO3MOHHbLIM BO3Aei-
CTBMEM BOJ, Ha 060pyfoBaHWe BefeTcA NyTeM [0-
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06aBOK XMMUYECKNX peareHToB B TEM/I0HOCUTENE,
npeABapuTeNbHOW Aerasaymy M MUCNOMb30BaHUA
KOPPO3NOHHO-YCTOUYMBBIX MOKPbLITUIA.

OfHa 13 npobsem reoTepmanbHOro TenaocHaob-
XEHUA — OTNI0XKEHMe coNell Npu UCNOb30BaHUW
BbICOKOMMWHEPANN30BaHHbIX BOA, YTO NMPUBOAMUT K
YMEHbLUEHNIO XXUBOF0 CEYEHNS B CKBAXMHAX N Ha-
3eMHbIX KOMMYHUKaLWAX, BbIBOAUT M3 CTPOSA ap-
MaTypy, COKpallaeT MeXPeMOHTHbI nepuos, yBe-
nu4ymnBaeT pacxopn Tpyb M cHmxaeT 3pPeKTUB-
HOCTb npouecca. [Ana npefoTBpaLleHUs OTN0Xe-
HUA conel (B MepByt ovepedb, KapboHaTa Kab-
uuMa) B reotepMasibHyt0 BOAY BBOAAT rekcameta-
(hochat HaTpUsA B KonnyecTse 1—3 Mr/n, 4to ypo-
po>Xkaet npouecc. [Ana npefoTBpaLleHnsa ConeoTo-
XEHMNA UCMNOMb3YIOT TaKXe YNbTpasByK.

K uucny npobnem, KotTopble NPeacTOUT pPeLumnTb
ans 6onee apPEKTUBHOrO MUCMNOMNb30BaHUSA 3Hep-
M1 NOA3EMHbIX BOJ OTHOCUTCA COBEPLUEHCTBOBA-
HUEe TEXHUKU U TEXHONOTNN X 06bIYN U UCNOSb-
30BaHUA CXeM reoTepManbHOro BOLOCHAGXeHus,
pe3koe nosbiweHue KA npouecca, 60see nonHoe
MCMo/ib30BaHNe TenjoBOro noTeHuuana reoTep-
ManbHOro TEMJIOHOCUTEeNA, COBEPLUEHCTBOBaHMUeE
CUCTeMbl LLleHo0obpa3oBaHus.



OHeprmsa ConHua [9,18]

O6uiee KONNYECTBO 3HepPrun, nayuei ot ConH-
ua K 3emne — 123 TpaH T y.T. B rog —B 3000 pas3
bonblUe, YemM 3Heprus Bcex ocTasbHbIX BUAOB TOM-
nua (OHeprus, 1994, Ne 4). O61y4YeHHOCTb 3€MHOM
MOBEPXHOCTWN 3aBUCUT OT reorpamyeckoi Wupo-
Tbl. Hanpumep, Ha 50 °C B MOHE 1 MO/ OHA COCTa-
BnAeT 9 KBT -u/M2 a 3umon — 1 KBT eu/m2 Ha 3kK-
BaTope, He3aBMCKMMO OT BPeMeHU rofa oHa cocTas-
nset 6onee 7 KBT e4/M2 TexXHUYECKMI NOTEHLMAN
CO/IHEYHOWN 3Heprun paseH (ycnoeHo) 0,1% oT Ba-
nosoro — 123 mapa Ty.T.

CyuiecTBylOT ABa Tuna npeobpasoBaHua Co-
HEYHOW 3Heprum — B 3NEKTPUYECKYD U Tenso-
BYt0. B CBOIO 0uYepefb, 3N1€KTPOYCTAHOBKM OblBAOT
[BYX OCHOBHbIX BUAOB:

—COJIHeYHas aHeprusa HarpesaeT BOAY NN Apyroe
paboyee Teno 4O MapoobpasHOro COCTOAHUA,
nap Hanpasnsetrcd B TypbuHy, BpallaloLLyto
3NeKTporeHeparop;

—COJ/IHeYHas 3Heprus npeobpasyerca Henocpesn-
CTBEHHO B 3/1EKTPUYECKYIO C NMOMOLLbI (hOTO-
3N1EMEHTOB.

Mo TMNY KOHLEHTPATOB 3HEPTUM YCTAHOBKU
fenaTca Ha GalleHHble, rhe aHeprua cobupaer-
CA C NMOMOLbIO 3epKafbHbIX rennocTaTos, ycTa-
HOBJIEHHbIX Ha 3eM/ie, HarpeBalwLWnx TeNA0HO-
cutenn fo 400—500 °C n yctaHoBKKM ¢ napabo-
NOUNAVHAPUYECKUMN U napabonnyecKknmu
KoHueHTpaTtopamu. B CLUA Ha C3C "Conap
yaH" mowHocTbo 10 MBT oTpaxkaTtenb coCTOUT
N3 22 TbicAY 3epKan pasmepom 3,5x 1,1 m. Tem-
nepaTtypa napa gocturaet 516 °C npun gaBneHum
9,1 MNa.

100



MpeBpalyeHne COMTHEYHOM 3HEPTUN B TEM/IOBYHO
MPOM3BOAMTCS NyTeM Harpesa BOAbl 415 OTOMN/IEHMUS
M ropsa4vero BOAOCHaGXeHWs, Harpesa BO3fyxa Ans
CYLLUKM OBOLLeW, (DPYKTOB, ceHa v ap. (puc. 4).

[na nosblweHNa 3 PEKTUBHOCTN BOLHbIE KO-
NeKTOpbl B BUAE MNOCKUX MNaHenei, B KOTOPbIX
LMpKynupyeT Boda, ABurakroTca, "cnefga” 3a COMH-
ueMm. CTopoHa, obpalieHHas K COMHLY, OKpallunBa-
eTCS B YEPHbIl LBET U 3aKpbiBaeTCH CreyunasbHbIM
CTeK/I0M, a MaHe/lb NOMeLaeTcs B TeNa0U30Inpy-
OLLMIA KOpnyc, YTO NO3BONSAET 6bICTPO HArpeTh BO-
Ay po 50 —60 °C.

B ocHoBe paboThbl ()OTO3EKTPUUYECKMX FEHEpPA-
TOPOB NeXUT (oToahheKT — npeobpasoBaHue
3HEPrumn 3M1eKTPOMArHMTHOI0 N3NYYeHUS B 3/1eKT-
poaHepruto (puc. 5, 6).

[Ona npoussofacTBa (POTO3/IEMEHTOB WUCNOJIb-
3YIOTCA KpUCTan/bl KPeMHUA, apCceHunpa ranims,
COeMHEHUNS UHANA, CeNeHa U APYTUX 31eEMEHTOB.
MNOTHOCTbL (POTO3NEKTPMUYECKOTO TOKa Mmponop-
LLMOHAaNbHa MOLLHOCTM MOrnowaemMoro usnyde-
HUS. Bnepsble 3HEPrus COMHEYHOro U3NYYeHUs
npeobpasoBaHa B 31eKTpuyeckyt B 60-x rogax
XX BeKa C NOMOLLbI MOAYNPOBOAHUKOBOIO (PO-
TO3NeKTpuyeckoro npeobpasosatens (®3I), Ko-
TOpble MOTOM CTa/in HasblBaTbCH COHEYHbIMM
anemeHTamMn (C3). Ha ApKOM CONIHEYHOM CBeTe C
1 M2 coBpeMeHHbIX CO unu 6atapeit MOXHO no-
Ny4YnTb 3INEeKTpUYecKyr MowHocTb oT 100 pgo
200 BT (3Heprua, 2000, Ne 8). CymmapHas MoLy-
HOCTb (DOTO3/IEKTPUYECKNX YCTAHOBOK B MUpe B
1998 r. coctaBnsana 580 MBT (3Heprusa, 1998,
No 8). BnepcnekTnBe —CTPOUTENILCTBO KPYMHbIX
CO/THEYHbIX KOCMWYECKUX 3/IEKTPOCTaHLUMA
(CK3C).
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Puc. 4. MpuHunn geiicTBusa reanoTepmocrara:
1 —Tennnua; 2 — 3eMN9HOM BaVT; 3 — OTPaXKAOLMIA IKPaH;
4 - cneupanbHble TPOChI

Puc. 5. ConHeuHble 6aTapeun, npegHasHaveHHble 415 NuTa-
HUA pagmoannapatypbl ¢ NOTPebaAemMOil MOWHOCTLIO oT 10
40 30 BT 1 nofsapsaakv akkymynsTopos
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Puc. 6. ConHeyHble 6aTapen Ha UCKYCCTBEHHOM CNYTHUKe

[ns nosblWweHNsa ahheKTUBHOCTM paboTbl o-
TO3NEMEHTOB 3/N1EKTPOCTAHLUMN PEeKOMEHAYeTCH
pacnonaratb Ha BbicoTe 100—500 m, 1160 B yLenb-
AX MeXAy KPyTbIMU CKIoHaMW. POTO3/NEeMEHTbI
cnefyeT pacnofaratb Haf 3eM/ield AIMHHbIMMW NON0-
caMmy WwunpuHo 5—20 m 0643aTeNIbHO B MEPUANO-
Ha/JIbHOM HanpasneHun (SHeprug, 1998, Ne 9). On-
pefeNieHHbI MHTepec npeAcTaBnseT npeanoxe-
Hue npogeccopa VIHCTUTYyTa KOCMUYECKUX ncce-
poBaHuii B XbtocToHe (CLUA) Aesnaa Kpuccsenna,
NpeanoXnBLLUEr0 CTPOUTL 31eKTPOCTaHUUKN Ha J1y-
He C nepegaveit aHeprum Ha 3emnto. Ha JlyHe 6y-
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AYT YCTaHOB/IEHbl CO/IHEYHbIE GaTapen, KOTOpble
OyayT cobupaTb COMHEYHbIE Nyyu, NpeBpaLLas cob-
PaHHYK 3HEpPru B "CXaTbl1" MUKPOBOJIHOBbLIN
Ny4Y 1 OTNPaBATbL €ro Ha CrneuunanbHble BbINPAMU-
Te/lbHble aHTEHHbl Ha 3eM/e, KOTopble NpeBpaTaT
ero B 3/1eKTPUYECKYH 3Heprnto. MUKpOBOIHOBbIN
NyY Nerko npeojosnieBaeT Tyumn, ero MHTEHCUBHOCTD
B NATb pa3 cnabee NonyLeHHOro CO/THEYHOr O CBETA,
4yTO Aenaet ero 6esonacHbiM. Co3gaHne paboyero
MpoTOTUNA NYHHOW 3N1EKTPOCTAHLMN Ha CNYTHUKE
3emnu oboigetca B 9 MApA LONN., & CTAHLMU Ha Ny-
He B 50 mapg gonn. ("Mwup HoBocTei", 29. 01.02).

Pa3nnyHble npeobpasoBaTeniv 3Heprumn conHua
B TEMN/IOBYIO U/N 3/IEKTPUYECKYIO 3HEPTUIO UMEKDT
pa3nuuHblii KN4 (tabn. 32).

B Cnbupu noctpoeH oM nnowanbko 7 X 7 M,
MMeKLWNin B BEPTUKANTbHOM pa3pese BUJ PaBHO-
CTOPOHHEro TpeyronbHukKa. Ero o6orpes ocyuye-
CTB/IAETCH 3@ CYET CO/THEYHOI0 BO3AYLIHOI0 KO-
NeKTopa, CKOMOMHUPOBAHHOIO C AOCTATOYHO eM-
KUM MOA3EMHbIM TPYHTOBOLLE6EHOUYHbIM aKKY-
MYNATOPOM Tenna, MO3BOMAOLWMM 3aMacTu HN3-
KOMOTeHLMaNbHY0 3Heprutw pns oborpesa B
nacMypHble AHW. 3a 1,5 yaca TemnepaTypa B Ao-
Me nosbiwaerca oT —20 go +11 °C (OHeprus,
1995, No5).

B nocnegHue rofabl onpefeneHHOe BHUMaHWe
yAensetTca MPOU3BOACTBY NErKOBbIX U TPY30BbIX
CONHLEMOBUNEN:

—CMOPTUBHbLIX, CO  CpefHen  CKOPOCTbIO

100 Km/uac;

—9KCKYPCUOHHbIX N TYPUCTUYECKUX AN CaHa-

TOPHOKYPOPTHbIX 30H U HaLMOHa/IbHbIX NapKOB

N LpYyrux TeppuTopuil, 3akpblTblX AN aBTOMO-

OMNbHOIO TPaHCNopTa;
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Tabnuua 32

KnMnJ npounssoactea
3N1eKTPO3Heprum 3a cyet aHepruun ConHua [18]

TexHonorusa Kng, %
ConHeyHana TepmasibHas 20-28
Mapabonnyeckunii >xenob 8-12
Mapabonnyecknii reIMOKOHLEHTPaTOpP 11-22
POTO3/1EKTPNYECTBO HA OCHOBE UCMO0Nb30BaA- 2-8
HUS aMOpP(HbIX MaTepranos
ToHKas (poTo3aNeKTpuUyeckas nieHKa 2-13

— 3/1eKTpOBeNoCuNea0B, 3/1eKTPOMOTOLMKIOB,

3N1eKTPOPO//IepPOB, NHBANNAHbLIX KOMACOK.
OTpenbHOe HanpaBfieHWe — BOAHbLIA M BO3AYLU-
Hbl/ TeIMOTPAHCNOPT.

B Benopyccumn HITO "bencenbxosmexaHusa-
uma" cosgana renvmosogoHarpesatenb U3 24 renno-
KONNeKTopos. Mpu nepeMeHHON 06/1a4HOCTU, UH-
TEHCMBHOCTM COMHeYHOW paauauymm ot 340 go
740 BT/M2 TemnepaType Hapy>XHOro Bo3gyxa
15—20 °C, ckopocTu BeTpa 3 M/ceK 3a 6 4yacoB
MOXHO HarpeTtb 13001 Boabl 0T 13 0 44 °C, uT0 A0-
CTATOYHO 4S8 06cnyxmBaHua gepmbl B 200 KOpoB
N 3KOHOMMEN 6—38 TbIC. KBT ¢4 3/1eKTPO3HEPT UM
(SHeprus, 1999, Ne 6).

B MNMpuapanbe (KasaxcTtaH) pa3paboTaHa MeToO-
AVKa OPOLUEHNA N OCBOEHUSA 3aCYLUINBbLIX 3eMeflb
C UCNoNb30BaHMEM AN NOAbEMA BOAbI U3 CKBaXKUH
C MOMOLLbIO COMTHEYHbIX U CO/IHEYHO-BETPOBLIX YyC-
TaHOBOK C aKKyMYNSATOPHOW 6aTapeei.

Bonblive nepcnekTuBbl MCNOML30BAHUA 3HEp-
rMn conHua nMeloTca B AsepbaiifKaHe, rae 4mcno
COJIHEYHbIX AHel B rogy — 250 ¢ NIOTHOCTLIO pa-
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anaumm 800 BT/M2 310 obecneumBaeT 0KOMO
2000 KBT ¢4 B rog CO/THEYHOWN 3HEPTUM Ha KaXK0M
KBagpatHOM wmeTpe nnowaan (dHeprusa, 1998,
Ne 7).

Ha tepputopun Mpy3nm MOWHOCTb COJTHEYHOTO
notokagocturaet 10 KBT e4/M2 4TO 3KBMBA/IEHTHO
34 Mnpa TYy.T. BcTpaHe NnocTpoeHa onbiTHada aBTo-
HOMHasa KOMMeKcHasa cucTema s ropoAckoro Bo-
[OCHA6XeHMA 1 OTOMMEHUA, COCTOALLAA U3 Mapa-
60N0NAHbLIX TefIMOKOHLLEHTPATOPOB B COYETAHUN C
LBYMSi BETPO3HEpPreTMYeCKMMKN YyCTaHOBKaMW.
OcyLecTBNeH paf OMbITHbIX MPOEKTOB 415 CHAab-
YKEHMNA aHepruein ogHO- BYX- U MHOTOKBapTUPHbIX
AOMOB (QHeprud, 1991, Ne 1)

B Y36ekuctaHe HIMO "®dusnka-ConHue" pas-
paboTaH aBTOHOMHbIA COMHEYHbIA WCTOYHUK
anektponutaHna (ACWD3-3), cocToAWwnin un3
CKNagHoOM NaHenn ¢ COIHEYHbIMU (POTO3NTEKTPYU-
4YeCKMMW naHenamu. B cBeTn10e BpeMA CYTOK OHU
C NOMOLbIO 3NEKTPOHHOIO 6/10Ka 3apsAXKakT akK-
KyMynatopbl. Ha BbIXOfe MCTOYHWKA NMUTaHUA
obecrneunBaeTca HanpsaxeHue 3,5, 6,91 12B no-
CTOAHHOTO TOoKa unu 220 B nepemMeHHOro ToKa
npu mowHoctTn go 20 BT. 310 obecneynsaet pa-
60Ty paguonpuemMHuKa, MarHUTohoHa 1 Tenesu-
3o0pa. Cpok okynaemocTu 3aTtpat — 1rog (OHep-
rusa, 2001, Ne 7).

OnpepeneHHbI MHTEpec npeacTaBnseT coboi
MPOEKT COBMELLEHNSA COMTHEYHbIX POTO3NEKTPUYE-
CKMX yCTaHOBOK (CPIY) Cc ruapoanekTpocrTaHUmna-
MW, 4YTO MO3BOMIUT U36eXaTb OTUYXAEHUA 3HAYU-
TeNbHbIX NAowafein N3 Xo03aMCTBEHHOro 060poTa,
COBMECTUTb 3/IEKTPUYECKOE XO3AMCTBO ABYX 3/1€K-
TPOCTaHLUWUIA, COKPATUTbL MPOTAXKEHHOCTb 3/IEKTPO-
NVUHUIA N NOAbE3AHbIX MYTeN.

106



[na oTpaneHHbIX pavioHOoB 6yAyT MCNO/b30-
BaTbCA COJIHEYHbIE 3HEProyCcTaHOBKW Ha OCHOBE
MNONUKPUCTANINYECKOTO KPEMHWA MOLLHOCTbIO
25-40 Br.

Poccuiickme yyeHble paspaboTann HOBble Tex-
HO/MIOrMM MPOU3BOLCTBA UM MCMONb30BAHUA KPEM-
HUSA B COJTHEYHbIX 6aTapesx, B KOTOPbIX 1Kr KpeMm-
HMA MO KOMWYEeCTBY Npou3BeAeHHOW 3a 50 net
3NEKTPOIHEPTUN 3KBUBANEHTEH 75T HehTU (DHep-
rms, 2001, Ne 3).

OpurnHanobHas 3NeKTpoycTaHOBKa CKOHCTPYU-
poBaHa B W3paune. Konnektop uKcupyeT con-
HeYHble NyYn B OAHOM TOYKe, NOC/Ie YEro OHM Npo-
XO[AT yepe3 OTBepCTMEe B KBapLue M pasorpesaroT
COTHM KepaMW4yeckux Tpybouek Ao TemnepaTypsbl
1800 °C.

B BennkobputaHMy NOCTPOEHO 3faHue, Ha (ha-
caje KoToporo pacnonoxeHbl 21 400 doToranssa-
HWYECKMUX 3/IEMEHTOB, KOTOpble MNPOU3BOAAT
40 KBT ¢4 3N1eKTpO3HEPTUMN.

®paHuy3ckuin mogensep Onmebe Jlanuay cos-
[an KypTKy C CO/IHEeYHbIMU 6aTapesamu, KOTOpble
NUTaKT BCTPOEHHble B MOAKNAAKY HarpeBaTtesb-
Hble NPUGOpPbI, a TakXe COTOBbLIN Tefe(oH N pa-
AnonpueMHuK. B aToM e cTpaHe nnaHnpyeTcs co-
3aTb "CONMHEYHYH" AEpPEBHIO, B KOTOPOI BCe A0Ma
OyayT CHabXaTbCA 3NEKTPOIHEPTNEN OT BCTPOEH-
HbIX B HUX CO/IHEYHbIX GaTapeii. CTOMMOCTb Mpo-
eKTa And cHabxeHus aHeprueinn 300 gomoB —
70 MIH ¢p.CT.

Bo ®paiibypre (FepmaHuns) nyuieH B aKcnnya-
TauuMo 3KCNepuMeHTasbHbI OM, 3HEpProcHabxxe-
HWE KOTOPOro OCYLLEeCTBNAETCA 3a CYeT 3Hepruu
conHua (puc. 7). Mnowaab goMa 332 M2 06beM
1027 m3 lNpwn cTponTenbLCTBe fOMa UCMNOb30BaHbI

107



Pwuc. 7. ABTOHOMHBIW COMTHeYHbI oM BO dpaiibypre

apdeKTUBHbLIE TEMNOU30MALNOHHbIE MaTepuansl,
BbICOKO3I((heKTUBHbIE COJ/IHEYHbIE KONNEKTOPbI
AN ropA4vero BOLOCHabXeHWs, (POTO3INEKTpuye-
ckasi 6aTapes nnowagbd 76 M2 U MOLWHOCTbHO
4,2 KBT, ycTaHOB/IEHHaa Ha Kpblwe goMa (DHeprug,
1999, No 11).

Ha KpuTte ctpoutca C3C "Teceld" MOWHOCTLIO
50 MBT ctoumocTtbto 135 MnH 3kk. OHa 6ygeT
peHTabenbHa npy 1900 COMIHEYHBLIX YacoB B rofy
(Ha Kpute 2200 4). Mo HoyaMm 6yaeT paboTaTh pe-
3epBHbIN KOTen, paboTalowmii Ha masyTe (dHep-
rmg, 1999, Ne 3).

B KOAP dunpma "Shell” pasBnBaeT CO/MHEYHYIO
HepreTUKy ANn8 CHabXeHUs 3MeKTpoaHepruen
50 TbIC. CENbCKUX AOMOB. Y CTaHOBKA MOLHOCTbIO
2,5 MBT ob6ecneunBaeT B KaXaom fjome paboTy
Tpex namn, paguonpuemMHmnKa, TefieBnsopa Ha 4 va-
ca B fleHb (Heprus, 1999, Ne 6).

B Manu, rae 320 conHeYHbIX AHEN B rody, cae-
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faHa (hOoTO3NeKTpu4yeckas naHeNb MOLLHOCTbIO
75 Bt pasamepom 1m2um ctommocTtbio 600 gonn., cta-
bunnsatop HanpsxeHusa 100 gonn., akKymyns-
Top — 100 ponn., moHTaxx — 200 ponn., Bcero
1000 ponn. NMpaBuTeNbLCTBO JaHnn BbIAENWUIO CPes-
cTBa 415 npon3BoacTBa 40 COMHEYHbIX NaHenen.

B AnoHMM nNpou3BOACTBO (POTO3/IEMEHTOB Be-
oyt gupmbl Matsueshit Electric, Mutsubishi
Electric, Kuosema. "CosnHeyHble foma" CTpouUT
hupma Misama Homes. TpexaTaXKHbI JOM C KPbl-
Wwei naowagsto 181,5 M2nonHoOCTLIO 06ecneymBa-
eTCA 3Hepruen Co/IHeYHbIX GaTapelt MOLLHOCTbIO
9,35 kBT. CTommocTb foma 256 Toeic. gonn. K 2002 r.
MPOW3BOACTBO CUCTEM 3NEKTPOCHABXKEHUA XUMbIX
3[laHnI 3a CYeT COJIHeYHbIX BaTapel BO3pacTeT Mo
cpaBHeHuto ¢ 1997 r. B cemb pa3. Co3faH MUHN-
anekTpoMobunab "Mupto™ Maccoi 240 Kr, CKOPOCTb
60 Kkm/uac, npober 6e3 3apagku 50 Km. BHeM akKy-
MynAaTOp MOWHOCTb 600 BT 1M conHeyHas 6ara-
pesa, gocTaTtoyHaa Asa NuTaHua Harpysku B 47 Bt
(OHeprus, 1999, Ne 8).

B ABCTpanuun perynsapHo npoBogAaTcsa COPeBHO-
BaHUA 3N1eKTPOMOOWUIENA, NCNONb3YIOLNX COMHEY-
Hble 6atapen. Co3gaH MOTOUMKA C ABYMSA COJHEY-
HbIMW GaTapesmMm 1 YeTbipbMSA pPe3epBHLIMMW aKKY-
mynatopamu. Ero sec — 50 Kr, cpefHfAs CKO-
pocTb —45 Km/4yac, MakcumanoHasd — 87 Km/4ac
(9Heprusa, 2001, Ne 1). Ha o3epe B ueHTpe KaHbep-
pbl NPOBOAATCA COPEBHOBAHUA NIOAOK TakXe Ha
CO/MHEYHbIX baTapesx.

B HoBoi1 3enaHann oTKpblnacb aBTo3anpaBoy-
Haf CTaHUWs,, TPeTb 3HEpProcHabXXeHMs KOTOPOW
OCYLLLeCTB/IAETCA 3a CYET 3Heprumn conHua. B nep-
criekTmBe 6yneT nocTpoeHo eue 200 TakKMxX CTaH-
umnin (SHeprus, 1999, Ne 4).
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B psage cTpaH CTPOAT renno-rasoBble 3/1eKTPO-
CTaHUWN, Ha KOTOPbIX 75% 3Heprum nonyvyarT 3a
CYeT conHua n 25% 3a cyeT naporeHeparopa, pabo-
Talowero Ha rase (QHeprua, 1996, Ne 10). Hanpu-
mep, B CLUA B KanupopHun paboTtaer 9 Takux
cTaHUMn obuen mouHocTbio 350 MBT. Ha xenes-
HbIX foporax cTpaHbl Bce 6onee LLIMpokoe npume-
HEHWe NoJMyyalT CTPEeSiKW, KOTOpble NepeBoauT
ABuratenb, paboTalolnii Ha CONHeYHONU GaTtapee,
CETEBOE XEe 3NeKTpPOoCHabXeHne WCNoNb3yeTcs
NNLWb KaK Pe3epBHbIA NCTOUYHUK.

OcCBOEHME COMIHEYHOW 3HEPrUn AO0MKHO UATU
MO IMHUWN COBEPLUEHCTBOBAHUA TEXHUKM N TEXHO-
norvy npouecca npeo6pasoBaHns ee B TENNO UK
aNeKTpoaHepruto. Hanbonee uenecoobpasHo
3HEPruIo COMHLA NCNOMb30BaTb B KOXKHbIX paioHax
Poccun. 3HaumTenbHble NepcneKTUBbI MMEET UC-
Mo/ib30BaHWe pasInyHbIX POTO3NIEMEHTOB ANA NO-
NYYeHUs 3NeKTPO3Hepruu.



OHeprusa Betpa [9,11,18]

O6uwas MOLLHOCTb 3HEPTUU BETPa Ha 3EMHOM
lwape oueHmnsaetcqa B 2,43 m105MBT. [lo oueHke
opraHusauuu "lI'puHNNUC", YeNoBeK MOXXET Mnony-
ynThb 3a cyeT BeTpa 530 COOTBT *4 3Heprun B rog —
yeTBepTb 0OWe noTpe6GHOCTU. Kcnonb3oBaHWe
CU/bl BETPA — OAWH M3 CaMblX APeBHUX CNOCco60B
Npon3BOACTBa 3HEPrun. NepBble BETPOBbLIE arpe-
ratel npumeHanuck B Kutae n AnoHun 2000 net
[0 H.3. BlpeBHeM BaBuioHe BeTPOBble YCTAHOBKU
NPUMeHANNUCL ANs ocyleHua 6onoT. B | Beke Ao
H.3. MOSAABUNMUCL BeTpoarperatbl B Ermnte n nuwb
yepes 12 ctoneTnin —B EBpone.

Bnnote fo XIX Beka BeTpoBble (M BOAAHbIE)
TYPOUHbI Obl/IN OCHOBHbIMW UCTOYHMKAMW 3HEp-
rmn. Ho BCKOpe yCTPOCTBa, MCNOMb3YyHoL e aHep-
rMI0 napa, BbITECHWU/IWM BETPOBbIE TYPOUHBI (SHep-
rms, 1995, No 11).

[MepBbIM, KTO MCNONb30Ba/A BETEP AN1A NPOU3-
BOACTBA 3/IeKTPUYECTBa, CUMTaeTCA LWoTnaHaew,
K. banT, KoTopblii B 1885 r. nepeo6opyaosan Ans
3TOro cBOK 6onblWY MenbHUUy. Wpgeto nopaep-
Xan Bennkuii usnk nopg KenobBuH. OfHaKo, OK-
PEeCTHbIE XXUTen COYNN 3TO NPeSI0oXKeHMe Henpu-
em/IeMbIM, MOCKONbKY 3/1EKTPUYECTBO — U306pe-
TeHue AbABona. B utore mensHmua — B3C cTana
CNY>XWUTb aBapMiHbIM UCTOYHUKOM CBeTa B MECT-
HOM cymacluegwem gome! (SHeprug, 1994, Ne 5).

B Poccumn nepBblii BeTpoarperat MOLLHOCTbHHO
100 kBT 6b1n co3gaH B 1931 r. n npopaboTan go Ha-
yana Benunkoir OTeuyeCTBEHHOWN BOWHbI (JHeprus,
1994, Ne 3).

[MpenmyuiecTsa BEeTPOIHEPTETUKU HECOMHEH-
Hbl. BeTpoBas aHeprus u3obunbHa, yucra, 6e3o-
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nacHa 1 HafeXXHa B KayecTBe pecypca Ans npous-

BOLCTBAa 3N1eKTPO3Hepruu. LleHa npoms3BofCTBa

3NEKTPUYECTBa Ha BETPOBLIX CTaHLMUAX NOCTOAHHO

CHMXaeTcs (B OTIMYMEe OT NMPOU3BOACTBA SHEPTUM

C UCNOJMIb30BaHMEM [pYTMX 3HeproHocuTenein). Be-

TPO3HepreTnKa NPoOn3BOANT 3NEKTPOIHEPTUIO TO-

pa3fo 6aumxe K MOTPeObUTENIO, YTO CHUXKAET ee No-

TEPW 1 CTOMMOCTb CTPOUTENLCTBA IMHNIA 3N1EKTPO-

nepefay. TexHonorma Nnpon3BOACTBa BETPOTYPOUH

9KOHOMUYECKN 3PMEKTMBHA, CPOK OKYyMmaemMoCTu
3aTpat B cpegHeM 6 MecALEeB.

Bo BTOpoi nonoBuHe XX BeKa MHTEpPEC K UC-
NONb30BaHUIO IHEPTNM BeTpa CHOBA BO3POC, XOTH
ee 0OCBOEHMe N NAEeT Mea/1eHHO.

[MpUYKHbLI 3TOrO:

—HEMNOCTOSAHCTBO BETPa, YTO TpebyeT co3faHus
AYyO6MPYIOLNX 3NEKTPOarperaTos;

—Tpn CKOpoCcTK BeTpa MeHee 4,5 m/c pabota BAC
CTAHOBUTCA He 3D(PEKTUBHON NO CPaBHEHUIO C
AV3EeNbHLIMW 3/1EKTPOCTaHLUAMMN,

—HEeBO3MOXHOCTb paboTbl 6onbwnHCTBA B3C
npu ckopocTun BeTpa 6onee 25 m/c;

—BblCOKas yaenobHas KannTanoeMKOCTb
(1000—2000 pgonn. 3a 1 KBT ycTaHOBMEHHOW
MOLLHOCTK) MO CPABHEHUIO C AN3e/bHbIMU YCTa-
HOBKaMW, rae 3aToT nokasaTe/ib HNXe B HECKO/b-
KO pas.

BeTpoycTtaHoBKa (B3Y) npeobpasyeT KUHETU-
YeCKyl0 3Hepruio BeTpa B MEXaHWYecKyl ans
noAbemMa BOAbl B CEIbCKMUX MECTHOCTAX U/ 3M1EKT-
PUYECKYIO A/1F 6bITOBbIX M MPOMBILUNEHHBIX HYX[
(puc. 8—14).

JHeprua, npoussogmmas B3Y, 3aBucuUT 0T gna-
MeTpa ionacTei poTopa n ckopocTu BeTpa. Mpouns-
BOAMMble B HacToflLee BpeMs YCTaHOBKN UMeKOT

112



Puc. 8. BeTpogBurartesb ¢ FOPM30HTa/IbHO OCbHO BPALLLEHUS:
1 —GEeTOHHbI (hyHAAMEHT; 2 —OMOPHOE KOMbLO; 3 —BX04 B
6aLlHIo; 4 — GalluHA ¢ Tpems CeKUMAMN (KOHMYecKas Tpy6a); 5 —
MOBOPOTHOE KO/bLO C NPVBOLOM; 6 — pOTOP C Jionactamn; 7 —
MyhTa; 8 — peayKTop; 9 —TOPMO3HOW anck; 10 —reHepaTop

Puc. 9. BeTpogsurartesb C BEPTUKaNbHON 0CbIO BPaLLEHNS:

1 —6eTOHHbIV (hyHAAMEHT; 2 —reHepaTop; 3 —OMopHbIli Nog-
LUMMHWK; 4 —peayKTop; 5 —riaBHbIA Ban (Tpy6a); 6 —nonactu po-
Topa

006bI4YHO MoLLHOCTL OT 40 BT go 5000 KBT. BeTpoyc-
TaHOBKa MOLLHOCTbLI0 10 KBT MOXeT Npon3BecTu B
rop okono 16 000 kBT mH, a MowHoCTLIO 600 KBT —
130 000 kBT my. bonbwasa yactb (95%) ycTaHOBOK
MMeeT ropu3oHTaNbHYI OCb BpalleHUa ABUraTens
N TO0NbKO 10% —BepTuKanbHyto (puc. 8, 9).

Ana B3Y, nogKNOUYEHHBIX K CETAM 3Heprocuc-
TEMbl MUHMMaA/bHAA CKOPOCTbL BeTpa —6 M/c. 3a

8. MonuusbiH M.B. 113



Puc. 10. Betpogsuratenb 8 KBT (PbIGUHCK)

nocnegHue 15 net (k 2000 r.) cTOMMOCTb 3/1EKTPO-
3HEPrun OT BETPOBbLIX 3N1EKTPOCTaHLMIA CHU3NNACH
B 6 pas.

Pa3BuTne MUPOBOIN BETPOIHEPreTUKM npeay-
CMaTpuBaeT 3HayuUTeNlbHbIA POCT YCTaHOBEHHOW
mouwHoctn B3C ¢ 6172 MBT B 1996 1. fo
35897 MBT B 2006 r. (Tabn. 33).

MpepnonaraeTcd, 4to B EBpone pa3sutune BeT-
pPO3HEpreTUkKN OyAeT NPOUCXOAUTH CNEeAYHLLUM
o6pa3oM: K 2010 r. ycTaHOB/IEHHas mowHOCTL BOC
pocturHet 35 000 MBT n k 2030 r. — 100 000 MBT.
B mMupe cymmapHas molHocTb BIY Bo3pacTeT C
18 000 MBT B 2000 1. go 181 000 MBTB 2010T. 1 10
1,2 mnH MBT B 2020 T.

114



Tabnuua 33

YcTaHOB/1EHHAA MOLLLHOCTb
BETPO03neKTpo3Hepruu (B3C) B mupe, MBT
(3Heprus, 2000, Ne 1)

PervioH 19% . 2006 .
3anagHasa n CeepHas 3384 17694
Espona
CeBepHas n KOxHas 1839 8789
Amepnka
Asunga, AscTpanins. Hosas 895 6865
3enaHansa
CtpaHbl CHIC v gpyrue 54 2549
Bcero 6172 35897

Cnepyet noAyepkHYTb, YTO B pAde CTpaH, rae
Mano MecTa, NepcrnekKTUBHO CTpouTenscTBo B3C
Ha wenbe (AnoHus, Lseuns, JaHus, MepMmaHus
W Ap.)r rae BeTpbl CUNbHee U 60/1ee NOCTOAHHbI.
Kpome TOro, MOpcKoii BO34yX 4uLlie, YeM Ha CyLue,
4YTO CHMXaeT U3HOC TypouH. CTOMMOCTb Npoun3Be-
[AEHHOW Ha wenbdoBbix BOC 31eKTPO3HEPTrnn co-
ctaBnseT 5,54 ueHTa/KBT ¢4, B TOM yuncne Kanu-
TanbHble 3aTpaTtbl 4,2, 3KcnnyaTauUOHHbIE U pe-
MOHTHble paboTbl 1,2, CTOMMOCTb BbIBOAA U3 3KC-
nnyataumm — 0,14 ueHTa/l KBT * 4. OTpuuaTesnb-
Hble MOMeHTbl — B3C MeLwarT ABMXEHUIO Cya0B
B MOpe, BO3eNCTBYIOT HA MOPCKNE 3KOCUCTEMDI.

OOVH 13 HeAoCTAaTKOB BETPO3NIEKTPUYECKUX
arperatoB — HenocTOAHCTBO CKOPOCTU UX Bpa-
LLeHna n, cnepoBatenbHO, HEMOCTOAHCTBO KOJN-
4yecTBa 3/1EKTPONOTOKa. 149 nonyyeHns ctabusb-
HbIX XapakKTepuCcTUK 3/1eKTPOIHEPTUN NMPUMEHA-
IOTCA aKKYMYUPYHLWNEe CUCTEMbl C nocneayto-
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Puc. 11. Cxema Masioil BeTPO3IHEPTETUYECKOW CUCTEMbI C MO-

TpebuTenamu:

1 —BeTpoycTaHOBKaA; 2 —CO/IoOMOope3Ka; 3 —Komnpeccop; 4 —
HarpeBare/ib BO3fyxa Unn Bofbl; 5 — Hacoc; 6 — BbINPAMUTENBHO-
3apsijHOe YCTPOMCTBO; 7 — aKKyMy/naTopHas 6aTapesi; 8 — UHBep-
Top; 9 —anekTponamna; 10 —KoHAuUWOHep; 11 —Tenesusop; 12 —
NpUeMHNK; 13 — nepcoHanbHbIN KOMMbIOTEP

Wum npeobpasoBaHMeM HAKOMMEHHOW 3HEPTUN B
aNeKTpuyeckyto. BeTpopsuratens HakaymsaeT
HacoCcoM BOAY B EMKOCTb, YCTaHOB/IEHHYIO Ha Bbl-
COKOW (hepMe, Ha Kpblwwe 3aaHna unum rope. lNo-
TeHUManbHaa aHeprna BoAbl U3 eMKOCTU NMPUBO-
AWUT B AeCTBME POTALMOHHbBIN rnapoaBuraTens v
aNeKTpuyecknin reHepatop. Pabota B3C conpo-
BOX/JAaeTCA 3HAYUTeNbHbIM LIYMOM, MPOWU3BOAU-
MbIM nonactamu Typ6uH. Kpome Toro, 3fnekTpo-
MarHuTHble M3nyyvyeHuss BOC BO3AeCTBYHOT Ha
Tene- n pagmonepegayn (nepsBble COTHU METPOB).
Mpwn mowHocTn BAC go 30 KBT Wwym oLeHnBaeT-
ca B 5187 ab (peumben), a npun 50—60 kBT B
91101 ab. MNMo3ToMy CYyLEeCTBYHOT OrpaHUyeHuns
no wymy (tabn. 34).
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Tabnuua 34

OrpaHnyeHnsa no Wwymy oT npomblLLNeHHbIX B3C, ob*
(BHeprus, 1997, Ne 8)

MNpombILL- Cenbckue XXunble
Crpara JIEHHasi 30Ha  paVioHbI KBapTa/ibl
OaHuns — 45 40
["epmaHunA
NeHb 65 50 55
HOYb 50 35 40
MronnaHgma
feHb — 40 45
HOYb - 30 35

*UenoBeyveckoe yx0 BOCMPVHMMAET HauMeHbLUWIA WyMm B 145,
noporosasi BbIHocMBoCTL — 130 4b.

PaccTosaHuMe, Ha KOTOPOM YPOBEHb 3BYKOBOIO Ja-
BNIeHUA He npeBbliwaeT 45 46 meHseTcsd ot 100 m (414
B3C mowHocTbio 150 kBT) go 210 m (gs 500 kBT).
B ntore, B3C Hesnb3d pacnonaratb B6/11M3n aspoapo-
MOB, MOPCKMWX MyTel, aBTOCTpag, MeCT CKOMeHUs
XUBOTHbIX. BOC [O/MKHbI ObITb OKPYXXeHbl CaHu-
TapHOU 30HOW, YTO TPebyeT OTUHYXKAEHMNS 3eMETb.

B Poccun B 60-x rogax 6b1710 co3gaHo HIMO "Be-
TPO3H", npu3BaHHOe pa3pabaTbiBaTb, CTPOUTb U
BHeApPATb BETPOTEXHUKY. B cepegnHe 90-X rogos
HIMO npucTynuno K peanusaynm npoekTta cTpou-
TenbcTBa 20 BeTpoycTaHOBOK (B3Y) ans epmep-
CKMnx xo3s1icTB. OKono r. BopkyTta paboTtaeT 6 BeT-
POTYPOUH e4MHNYHON MO HOCTbIO 250 KBT. B Kas-
MbIKUW [eACTBYeT BETPOTYpPO6MHA MOLLHOCTbIO
1000 kBT KOHCTpYyKuun MKB "Pagyra", n3rotos-
neHHaa Ha TywunHCKOM aBuas3aBofe B MoOCKBe.
B 3eneHorpage npoxoAnT ucnbliTaHna BIAY MoLy-
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Puc. 12. Ero mouwHocTb 670 KBT. OH 6ygeT nponsBOAUTb
3NeKTPo3Hepruio Ha 130 ThbIC. 401N1aPOB B roj

HOCTbiO 12 KBT. 0 OUEHKe POCCUICKMX cheuna-
NCTOB, B OGNMKalwwne rofdbl HaMm MoTpebyeTcs
18 TbiCAY TaKMX YCTaHOBOK 151 CHAGXKEHMNA 3N1eKT-
PO3HEpPruein OThaneHHbIX MOCENKOB, reosiormye-
CKUX NapTuii, Necxo3oB 1 ap.
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Tabnuua 35

XapakTepuctmka By
(3Heprus, 1995, Ne 7)

MNokasaTenu ncnonbL3oBaHmA M3BeCTHbIe B3Y cepun
BeTpa B MUpe "Ttopsa’”
Havano otgayu aHeprum 3-5 1-2,5

npu CKOpocTK BeTpa, m/c

CKoOpoCTb BeTpa Npwu Bbl- 8,5-12 1,5-6
xofe B3Y Ha HOMWHa/Ib-

HYI0 MOLLIHOCTb, M/C

Kosh(hMUNEHT K BpeEMEHM 0,2-0,3 0,55-0,75
paboTbl B rogy

KoathhnymeHT ncnonb3o- 0,4 0,58
BaHWs 3Heprum BeTpa

Mporpamma ctpouTensctea BAC B Poccuum npe-
AycMaTpuBaeT yBe/IMYeHNEe UX CyMMapHON MoLy-
HocTM K 2005 r. go 750 MBT u Kk 2010 r. go
2000 MBT. B nepcnekTnBe —peanunsaymna npoekTa
"Mop3a"” no co3fgaHno BbICOKOPEHTabeNbHbIX YyC-
TaHOBOK (Tabn. 35).

HoBble arperatbl cnoco6Hbl paboTaTh B pai-
OHax, rge CKOpoCTb BeTpa MeHee 4 m/c, a 3T0 —
4/5 Tepputopun Poccumn. Cpok cnyx6bl ycTaHo-
BOK "lNop3a" — 25 net. CpoK OKynaemocTu 3a-
Tpat —4roja.

B LIeHTpanbHOM MHCTUTYTEe aBUaLMOHHOIO Ma-
LUMHOCTPOEHNSA pa3paboTaHa BeTporaso-TypouH-
Haf aHepreTuyeckas yctaHoBka (BITY) MoLWHO-
cTbto 160 KBT Ang yAaneHHbIX U TPYAHOLOCTYMHbIX
painoHoB. Ee uenecoobpasHo MCNonbL30BaTb B pain-
OHax, rae Ha BbicoTe 10—12 M cpegHerofoBas CKo-
pPOCTb BeTpa He MeHee 6 M/C. YCTaHOBKa MMeeT
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Puc. 13. JlonacTb BETPOABUTATENS

KA 80%. Mpwu oTCcyTCTBMX BEeTpa UAX B LUTOPM B
paboTy BKKO4YaeTcsa rasosasd TypouHa ¢ Krna 44%
(3Heprus, 1996, Ne 5).

Onsycnosuii Cesepa v lanbHero Boctoka npu-
rofHbl OTHOCUTENbHO AeLleBble U NPOCTblie BETPO-
yCTaHOBKW MOLWHOCTb 100—400 KBT C aCMHXPOH-
HbIMW reHepaTopamu. oBbilweHne 3PPEKTUBHO-
cTn pabotbl BAC (aTtakxe C3C, MI'3C u ap.) mo-
XeT 6bITb JOCTUTHYTO 3a CYET aKKyMY/MpPOBaHUS
N30bITKOB 3HEPTUU C YTUNU3aLMEN ee B CUCTEMaAX
MECTHOro TenjaoCHabXXeHua C WUCMOoNb30BaHUEM
3NEKTPOAHbIX BOAOIPEMHbIX KOTNOB Tuna K3B —
9/0,4 n K3B — 1000/0,4 HOMWUHaNbLHOW MOLLHO-
cTbto go 1000 KkBT.

Ona coopyxeHna BIY nepcnekTuBHa Kanu-
HUHrpagckKas obnacTb, rae cpefHAs CKOpPOCTb BeT-
pa 4—6 m/cek, MakcuManbHasd —25 m/cek. Hanbo-
nee 6naronpuATHbIE YCNOBUA A5 3TOro Ha Kypuu-
CKOW 1 BucnmHckoi Kocax, nobepexbs Kypuicko-
ro n KanMHMHrpaackoro 3ainBoB. BeTpoaHepreTu-
4YecKui noTeHuman Ha BbicoTe 10 M cocTaBnseT
300 Bt/m2u Ha BbicoTe 50 M —700 BT/M2 Y cTaHOB-
Ka cepun BIY mowHocTbio 0,5—1,5 MBT nosso-
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NUT AOMONHUTENLHO NonyyaTb 40 7% OT cymMmap-
HOW MOLWLHOCTM MeCTHbIX T3Ll, 4yTOo cocTaBuT A0
40 MBT m B rog (9Heprus, 2001, Ne 10). /lto6onbIT-
HO NMpeafioXKeHne BbipabaTbliBaTb 3/1EKTPOIHEPTUIO
C NOMOLLbI BeTpoaBuUratens, MoOABeLIEHHOro Ha
Tpoce Kabens K KOCMUYeckoi ctaHuumn. OH ABwU-
XeTcs B BepxHUX cnosx atmocepb! (120 Km oT 3e-
MJI1) CO CKOPOCTbIO 7,2 KM/C. [1Ba TPEXN0MaCTHbIX
BMHTa BpaLLatoTCA B pasHble CTOPOHbI, YTOObI He
3aKpyumBasncsa Tpoc-kabenb. Jlonactn TypOuHbI 6Yy-
AyT noasepratbcs gasneHuto 0,24 —3 MNa (B HaseM-
HOM BeTpofBuraTtene npu CKOpocTU BeTpa 2 m/c
fnasneHne — 2 a). BblpabaTbiBaemas opbuTanb-
HOn B3C anekTposHeprusi obecrneynt HopMalb-
HYt0 paboTy KOCMWYECKO CTaHuMK, Npu OTKase
COJIHEYHbIX 6aTapen, TOPMOXEHUMN Mpu BXOAe B
MIOTHbIE C/NIOM aTMOCeEpPbl, Ha YTO pacxopyeTcs
fepuunTHOE TONIMBO. B yCcnoBusax yganeHHblx oT
CO/HLA NnaHeT-ruraHToB, obnagarowmx atmocge-
pamn, OB3C cTaHeT 04HUM N3 TNaBHbIX NUCTOYHN-
KOB 3HEepruu Ang nutaHua annapaTypbl KOCMUYe-
CKOI cTaHuun (SHeprus, 1995, Ne 7).

B MHCTUTYTe TEOPETUYECKOW U NPUKNALHOW Me-
xaHukn CO PAH (HoBocnbupck) paspaboTaHa Be-
TPO3HepreTuyeckas yctaHoBKa HOBOro TUNa, B KO-
TOPOI BMECTO TPaAULMOHHbBIX 10NacTel NCMO/b3y-
lOTCA Bpalaromecs uunmHapsl. Kak nokasanm uc-
NbITaHUSA B a3POANHAMUYECKOW Tpybe, CMOUPCKNiA
BeTpoABUraTeslb MOXeT BblpabaTbiBaTb [eLUEBYHO
3/IeKTPO3HEPruio Npu cKkopocTax BeTpa ot 14040m
60nee MeTPOB B CeKyHAy. MepBblil ONbITHLIN 06pa-
3ey, NaHMpyeTca U3rotoBuUTb Ha OMCKOM a3poKoC-
MUYecKom obbeanHeHun "Tlonet".

B benopyccun, rae cpefHerofoBble CKOPOCTH
BeTpa He npesbiwatT 4,1 m/c (MuHck, bpecTt, Ba-
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CWMNEBUYKN) MepCrneKTUBHbIMKU CYUTAIOTCHA BETPO-
JHEepreTnyeckMe M BETPOHACOCHbIe YCTaHOBKMU
MowHocTbio 40 30 KBT, B OCHOBHOM B Ce/1IbCKOM XO-
3aincTee. OOLWYHO MOLLHOCTbL BETPOBbLIX YCTAHOBOK
npeanonaraetca K 2001 r. gosectn o 1500 kBT
(9Heprus, 1997, Ne 1).

B Mpy3uun pasBuTUIO BETPOIHEPTETUKU YAena-
eTca 60/blIOe BHUMaHMe. B 6amxaiwwue
10—15 net npepnonaraetca cTtpoutensctso B3C
Mo HOCTbIO 0T 20 KBT o 100 MBT B paiioHax C Bbl-
COKMMW CpefHEerofoBbIMU CKOpPOCTAMWU BeTpa —
Tounucn, Motn, Kytancn, batymmn, MammcoHcKui
nepesan, ["opu, LixuHBanu n ap.

B ScToHMM Ha nonyocTpoBe TaxKyHa [eincTBy-
eT BeTpoABuraTenb MowHoCcTbO 150 KBT, gatoLmnii
B rog 300 Tteic. KBT ¢4y. Ctommoctb B3C —
3 M/TH KPOH. "ocyfapcTBO NOKYNaeT 3/IeKTPO3Hep-
rMK0 y Npou3BoauTenein no ueHe pasHoh 90% oT
AeCTBYHOLLEr0 AHEBHOIO Tapuda 6bITOBbIX MOTPe-
6utenein (90 ueHTOB 3a KBT). CumTaetcs, 4to noga-
BaTb BblpabatbiBaeMyto BOC 3/1eKTpPO3HEpruo B
o6yt ceTb HeuenecoobpasHo M3-3a HeobXxoan-
MOCTM NOCTOAHHO MEHATb Harpy3Ku Ha c/laHLeBon
aneKTpocTaHuum npu octaHoBke BIOC B 6e3Bert-
peHHYy norogy. LienecoobpasHo xyTopsiHam uc-
MONb30BaTh 3HEPT MO BETPSAKOB B CBOEM X035ACTBE
NS OTONJIEHUA XUNNLL, aKKYMYIALUN 3Hepruum.

B atBuu geiicteyeT YeTbipe BOC 06Lein Moy -
HOCTbIO 2 MBT. 1B M3 HMUX MoLLHOCTbIO 1,2 MBT
yCTaHOBMEeHbl B AWHaXW, Of4Ha B KOMMaHWUu
"Kursa" n ogHa ¢pupmbl "Impac" B YHXaHe. Ho
noaknwyeHne nocnegHen k BOC K cetwn
"Latvenergo" Bbl3blBaeT CKa4K006pa3Hble Koneba-
HUA HanpaXeHnda. Ecnm mowHoCcTb BOC He npeBbI-
Wwaet 1 MBT, To aHeprua nokynaetcs (10,67 ueHTa
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3a 1 KBT -4) no NnoNyTopHOMY AE€ACTBYHOLWEMY Ta-
pudy. KomnaHua "Baltic Wind Power" npegnona-
raet noctponts BOC mowHocTbio 100 MBT.

B ®uHnAHAMKM m306peTeHa NPUHLUNNANIBHO
HOBas BETpPOyCTaHOBKa (FMAPOTPOH), B KOTOPOWl
yCuUnua BeTpa nepepaetcsa reHepartopy 6e3 o6biy-
HOW MexaHW4YeCKOn TpaHCMUCCUKN, KOTOPYIO 3ame-
HWN TUAPaBANYECKUIA HAcOC U ruapomoTop. Mpeun-
MyLLlecTBa rMApoTpoHa B ero AeLleBn3He, pacnosno-
XeHue arperara Ha 3em/e, a He Ha ballHe, cnocob6-
HOCTb paboTaTb M npu cnabom BeTpe, BbICOKMUI
KA —33—38% npoTuB 006bl4HbIX 23% (SHeprus,
1995, Ne 4).

B BennkobputaHmMm Ha BOCTOYHOM Mobepexbe
npegnonaraeTcs COOPYAUTb CaMblii KPYMHbIA Napk
BETPOYCTaHOBOK (25) BbICOTOW B 50-3TaXKHY0 HaLu-
HIO KaXablid. OHKM 6yayT cHabXeHbl TpexnonacT-
HbIMW BETPAHbIMW KOfiecamMu C AJIMHOM nonacTu
66 M. MowHocTb B3C 37,5 MBT, KoTOpoOli focTa-
TOYHO ANs 06ecrneyvyeHns 3eKTPOIHepPruein ropoaa
C HaceneHunem 56 Tbic. Yyenosek. CTOMMOCTb COOPY-
XeHuna BOC —35 MnH ¢.cT. (SHeprud, 1997, Ne 4).

B VicnaHuu o6bwas mowHocTb BAC cocTaBnser
830 MBT. B HaBappe 20% 3neKTpo3Heprum npons-
BoanTca Ha B3C.

B AaHnn mowHocTe BAOC pgocturna 1400 MBT
(10% o6uiero NpPou3BOACTBA 3/1EKTPOIHEPTUN).
K 2005 r. B npnbpexxHbIX Bodax [aHnn HameyeHo
coopyaute B3C ob6uwein mowHocTblo 750 MBT.
K 2030 r. ux MOLHOCTbL MOXET AOCTUTHYTH
4000 MBT. B aToii cTpaHe NpoM3BOAUTCS NOMOBUHA
BETPOTYPOUH, BbiNyCKaeMblX B Mupe. CKOPOCTb
BeTpa Ha BbicoTe 55 m cocTaBnseT 8,7—9,2 m/c. 3a-
Tpatbl Ha MPON3BOACTBO 3/1IEKTPO3IHEPTUU PaBHbI
9—10 ndpeHHUTOB 3a 1 KBT M.
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Puc. 14. TUNWYHbIA ceNnbCKNiA Nen3ax JaHuun

B NepmaHun HacumtbiBaeTca 3500 BeTpoCTaH-
LW cymMapHO MowHocTblo 1100 MBT. 80% BeT-
pOyCTaHOBOK HaxoAUTCA Ha Nobepexxbe, rae BeTpo-
BOW peXXMM 0COBeHHO 6naronpusATeH Ans BbipaboT-
KU 3Heprumn. 3a 5 net ctommocTb 1KBT -4 CHU3K-
nacb B NATb pa3. XKutenu THOPUHICKOro ropoga Ay-
me ¢ 1997 r. nony4atoT aHepruto oT BOC “byHpg —
ropofckon BetTpak" (3Heprus, 1999, Ne 1).
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Bo ®paHumm Ha gambe, 3awuuiatolieir nopt
[OHKepK, COOpPYXeHbl 9 TMraHTCKMX BETPSKOB,
BbicOTOM 30 M, NPOM3BOASALWMX 7 M/TH KBT 4 aneKT-
poaHepruu B rog. MouwHocTb Kaxxgoro — 300 KBT.
CtommocTtb B3C 23,5 M/H (hpaHKOB.

B AnoHun gna pasmeweHns BIOC npurogHa
1/7 vactb Tepputopum — 53 Tbic. KM2 C nomo-
Wbto IBM 06bIN10 BbIABMEHO 38 ThiCAY MECT, NPU-
roOAHbIX ANs peHTabenbHOro NPoOM3BOACTBA 3/IEKT-
PO3HEPTrUN C NOMOLLbI BETPOBOW aHepruun. Mpu-
4yeM reorpadguyeckme ycnoemsa MNO3BONAKT pas-
mMecTuTb BOC paBHOMEpPHO MO BCeil cTpaHe U, B
nepcrnektnee, Ao 20% NOTPeOGHOCTU B 3HEPrumu
CMOXEeT YA0BNETBOPATLCA 3a CHET BETPOYCTaHO-
BOK. Ha ceBepe 0. X0KKaingo coopyxaetcsa BOC
mMowHocTbo 20 MBT (20 arperatos no 1 MBT).
Opyrasa BOC mowHocTbio 32 MBT (25 ycTaHOBOK
no 1,3 MBT) ctpoutcsa ¢ 2000 r. O6w,as MOLWHOCTb
B3C B 1997 r. cocTtaBnana 17 MBT, aB 1999 1. —
70 MBT. (QHeprusa, 2001, Ne 8). KomnaHuein
"Mitsubishi" co3gaHa TpexnonacTtHas BeTPOTyp-
O6uHa mowHoCTb0 1 MBT. nameTp potopa 56 m.
TypbuHa paccymTaHa Ha HOMWHANIbHYK CKO-
poCTb BeTpa 13 m/c n BblgepXXMBaeT CKOPOCTb Be-
Tpa fo 60 m/c. OHa cHab)XeHa aCMHXPOHHbIM re-
HepaToOpoM, BblpabaTbiBatoLeM TpexXgasHblil TOK
HanpsxeHnem 550 B, n oTMYaeTca HU3KUM LLIY-
mMoM (QHeprus, 2001, Ne 6).

B Hann mowHocTb BAC coctaenaet 900 MBT,
06Kt noteHuman — 20 000 MBT (3Heprus, 1998,
Ne 11).

B KaHage, rage K 1999 r. pgeiicteoBano 7 B3C,
npegnonaraeTcd nNocTpoutb 133 BeTPOTYpPOUHBI
obuwen mMouiHocTbto 100 MBT m obecneumBaTb
3NeKTPo3Hepruein 16 TbiC. MHAMBUAYASIbHBIX XW-
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Puc. 15. DnekTpoaHepreTnyeckme conepHUKnM. Ha BTOpOMm
nnaHe —T3L4

NbIX fgomoB. CTouMMmoCTb npoekTta 120 mMaH gonn.
CLUA. B ero peanusauumn y4yacteytoT pupmbl Ka-
Hagbl, AnoHun n JaHun (SHeprud, 1999, Ne 3).

Ha BocTtoke CLLA nocTtpoeHa camas KpynHas
B cTpaHe B3C u3 17 BeTpPOTYpPOMH MOLLHOCTbHO
11,2 MBT 1 ctoumocTtbio 14,5 maH gonn. K 2010 r.
nnaHupyeTcs YBENNMUYUTb BbIpabOTKY BETPOBOWA
aHeprun go 10 CGOMBT mH (DHeprus, 1999, Ne 7).

Takum 06pa3oMm, BETPO3IHEpreTnka, HeCMOTpS
Ha pAf HeraTMBHbIX MOMEHTOB, pa3BMBaeTCHA BO
MHOIMX CTpaHax mupa, B TOM yucfie n B Poccuu.
OCHOBHOe HanpaB/fieHNUe UCMNO0JIb30BaHNA SHEPTUNM
BeTpa — NPOWU3BOACTBO 3/IEKTPO3IHEPTUN. YUUThI-
Bas MOCTOSAHHOE CHMXXeHne cebecToMMOCTHU Bblpa-
6aTbiBAEMOWN 3Heprun, NepcrneKkTUBbl AanbHenLe-
ro paclmnpeHns CTPOUTENbCTBA BETPOBLIX 3N1EKT-
pPOCTaHLMIN AOCTAaTOMHO 6NaronpuUsATHBI.



SHeprua okeaHa

Cneunanuctbl [1] pazpaboTanun Knaccugpmkaymio
HeTpagMLUMOHHbIX UCTOYHMKOB FMAPaBANYECKON SHEPT N

Tun raC Ab6peBnaTypa

MpunueHble N3C nrac
CB060AHOMNOTOUHbIE MAC Crac
B ToM uncne

oKeaHWuecKue (MoOpcKue) Henepuognye- MCIaC

CKOro teyeHus Nr2C

peyHbIX TeveHu MAC PCIrac

TEYEeHU B UCKYCCTBEHHbIX 6e3Hanop- KCIrac

HbIX BogoBogax (KaHanbl 1 gp.) MN2C
BonHoBble M3C BIrac
B TOM yucne:

Ha bepery BBIracC

Ha aKBaTOPMM B 30HE CBOOOAHbIX BOJTH ABI'2C

[nsa nonyyeHna 3aNeKTPO3IHEPTNUM IHEPrusa oke-
aHa UCnonb3yeTca B pas/IMYHbIX TEXHOIOTUYECKUNX
cxemax. 3BeCTHO, YTO BO/IHA BbICOTOM 3 M HeceT
npumepHo 90 KBT MOWHOCTM Ha 1 M nobepexbs.
SHeprus BoIH YTUIN3MPYETCA C NOMOLLbLIO CNeLmn-
aNbHbIX YCTAHOBOK.

B Poccumn co3paetca cepua 3HepreTUYecKmnx
YCTaHOBOK, MCNOMb3YHLNX IHEPT U0 BOMH: TpaBu-
TauMoHHO-BoNHOBaA (MB3Y) n MHepuMoOHHO-BON-
HoBasi (MB3Y). MB3Y npeacTtaBnseT coboin 6y c
rMapaBanyecKMm NopLIHEeBbLIM KOMMPECCOPOM, Me-
pefarolmM 3HEPrU0 BOJSIH 4Yepe3 ruapomMoTop K
anekTporeHepatopy. B MIB3Y rugpocucrema 3a-
MeHeHa NHeBMOCUCTEMOW. MOLWHOCTb YCTaHOBKM
3 KBT, B nepcnekTuee MOXeT OblTb YBeNMYEHA B
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HEeCKO/IbKO pa3. Y dAnoHckoro ropoga Haros B
1998 ropy 6blna NOCTPOEHa 3KCNEPMMEHTasIbHas yc-
TaHoBKa "Kut", gnnHa 50 m, wupuHa 30 M, BbicOTa
2 M. BonHbl, BTekawowme B pot “Kurta", HarHetarT
BO34YX B CnewuuanbHy Kamepy, a, BbiTekas, BbiTan-
KnBatoT BO3gyx. O6pasyowmincs Bo3ayLWHbIA Mo-
TOK Bpawaetr TypbuHy mowHocTblo 110 KBT npwu
KMAg 16%. Takne ycTaHOBKW MNpefHasHayeHbl 4ng
aBTOHOMHOIO 3/1eKTPOCHA0XEeHMUA MasfKoB, OMpec-
HEHUSA MOPCKOM BOAbl U Pa3MyHbIX NOTpebuTenein
Ha yAaneHHbIX ocTpoBax (SHeprus, 1999, Ne 8).

B BennkobputaHun B NMpumopckom ropoge Ha-
yHpu B 300 M OT 6epera ycTaHOB/IEHbI TYPOUHbI TU-
na "Acnpun", KoTopble NPUBOAATCA B ABMXKEHUE
BO34yXOM "CnpeccoBaHHbIM NEHWBO HaKaTblBaO-
WNMMM 1 OTCTyNaroWmnmm Kaxable 10 ceK OKeaHCKN-
MUK BonHamn". CneymanucTbl N3 IHBepHecca cUun-
TaloT, YTO TakMe YCTaHOBKW MOTYT UCMNO/1b30BaTbLCA
BO MHOIMX parioHax, pacnosioXeHHbIX Ha nobepe-
Xbe okeaHa. OTpuuaTeNlbHbIM MOMEHTOM ABNAeTCA
ocTaHoBKa paboTbl arperata B WwWtuab ("OHeprug,”
1966, Ne 2). Ans ncnofb3oBaHUA 3HEPTUM OKeaHU-
yeckux TedeHuii B CLUA pa3pabaTbiBaeTCa NPOEKT
TYpOUHbLI ¢ AMameTpom paboyero Koneca 170 m, Ko-
Topas OyfeT yCTaHOB/EHA Ha IKOPe B paiioHe Cu/lb-
HbIX TeyeHui. Uepes cuctemy MynbTUMINKATOPOB
3Heprua byaet nepefaBaTbCa 3/1EKTPOreHepaTopy.
OXufaeTtcs, 4To Noslyyaemas aHeprus 6yaeT aelle-
Bne aHeprun T3C n '2C. OanH 13 NPOEKTOB Npej-
ycMaTpuBaeT YCTaHOBKY TMraHTCKUX NPonennepos
Ha nyTu TedyeHnsa FonbpCcTPUM, KOTOpbIE BYayT Bpa-
WaTb MOLHbIE TYPOUHbI.

3BecTeH cnocob nony4vyeHns aHepruu 3a cuyet
pasHuLUbl TemnepaTyp y NOBepXHOCTU Mops (Ha-
npumep, 6onee 35 °C B KpacHoM Mope) 1 Ha 60/1b-

128



wmx rnyémnHax (8 °C). Tennaa Bofja "ombiBaeT" Ten-
NO0OMEHHUK C (hpeoHOM (TemnepaTtypa KuneHus
27 °C), KOTOpbIil, ucnapsscb, BpawaeT TypouHy,
BblpabaTtbiBalOLLY0 3/1eKTPO3Hepruo. B apyrom
TennoobmeHHUKe ¢ Temnepatyporr 8 °C (hpeoH
CXMXaeTcs U CHOBA BKNOYaeTCA B 000pOT.

OnpegeneHHble NepcrneKTUBbLlI UMEET peanunsa-
LA 3HEPrn MOPCKUX NPUNMBOB [14]. NpunmBHbIE
anekTpocTaHuum (Mr3C) gelicTBYOT B CEMU CTpa-
Hax: Poccun, ®paHuunun, KaHage, Kntae, Bennkob-
putaHun, KOxHoin Kopee n NHguun. B Poccum pa-
6otaet Konbckaa MraC mowHocteio 800 KBT Ha
Benom mope. OHa npeacTaBnseT co60i 6ETOHHbIN
nnaByumnii 6nok pasamepom 36 x 18 x 15 M, KOTOpbINA,
NoAHMMAsACL BO BPeMSA MPUINBA U OMyCKasacb Npu
OTNNBe, HakannuMsaeT (aKKyMynumpyeT) BOAHYIO
3Heprui, Hanpas/ffeT ee B rMapaBnnyeckme Typ-
OVHbI, BpallalLline reHepaTopbl, KOTOpPble Bbipa-
6aTbIiBalOT 3NEKTPO3HEPrUto. MpoekTmpyeTca elle
aBe MraC: MeseHckaa Ha benom mope (15 MBT) n
Tyrypckas Ha OxoTckom mope (8 MBT).

Camas kpynHaa MNMrac (8 IB1) gelicTByeT B Be-
nukobputaHun. Bo ®paHumn Ha p. PaHe paboTtaet
He6onbwasn MNr3C mowHocTbio 240 KBT, cocToALas
n3 24 arperatos [1]. B Kutae cymmapHas MOLHOCTb
pevicteytowmx MNr3C coctasnsiet 3,2 MBT. Ha ®u-
nunnuHax B 3annse CaH-bepHapAWHO MeXAy OCT-
poBamu [eint n Camop 6yaeT noctpoeHa MIracC
MowHocTbio 30 MBT. Ee ctoumocTb 96 MAH fonn.

HecmoTpsa Ha paf NpeMMyLLecTs, CTPOUTENbCT-
Bo NMI3C orpaHnymBaeTca HebOMbLLIUM KOMNYECT-
BOM MECT, rfile OHO 3KOHOMUYECKM BbIFO4HO OCYLLLe-
CTBUMO, KPOME TOro, UMNYJ/ibCUBHbIA XapakTep pa-
60Tbl 3TUX CTAHUWIA HYXJAaeTCcsa B CO34aHUN HAKO-
nuTenen aHeprnmn 60NbLIOK EMKOCTU U MOLLHOCTH.

9. Tonnuwin M.B.



SHeprus Masblx pek

MoTeHuMan mManblX TUAPO3NEKTPOCTAHLUUNI
(MIraC) s Poccuum oueHmnsaetca B 360 mapa KBT -y
B rof, Ho ucnonb3yetca scero 0,6%. Manbie N'2C
Hayanu coopyxaTb elle B XIX Beke, HO 0COBEHHO
WHTEHCUBHO B NepBble NOC/NEBOEHHbIE TOAbl, KO-
raa 6ui10 noctpoeHo 7000 MIF3C o6uLeil MOLWHO-
cTbio 1,5 mniH KBT. B KoHLUe XX BeKa MX 4ucro
CHuMsmnocb Ao 350, YTO CBA3AHO C pasBUTUEM
9C —uraHToB.

Hanb6onblwnm pacnpocTpaHeHneM Nonb3yrTes
CUHXPOHHbIE reHepaTopbl Tuna CIT MOLWHOCTbLIO
0,5—0,7 MBTt 1 CB mouwHocTbto 0,8 MBT.

Manaa rnpgpoaHepreTMka npowna B Poccun
HeCKONbKO 3TanoB passutna. B 1919—1945 rr.
LLISI0O OCBOEHWE IHEPTUN MaNbIX PeK 3a CYEeT CTPO-
ntensctea MIF3C MOLWHOCTLIO HECKO/IBKO AEeCAT-
KOB KunosatT. OHU OTIMYANIUCb HEAOCTATOYHbIM
NCNONb30BaHNEM CTOKa peK, ocTaHoBKo MIT3C
B Mepuof NaBOAKOB, HEYCTONYMBBLIM PEXMUMOM
paboTbl C PE3KMUMU U3MEHEHNAMMN HAMPAXEHNSA U
4yacToTbl TOoKa. B cnegywowmin nepuopg 1945 —
1969 rr. pa3BuTME Manon r’MAPOIHEPTreTUKN LU0
no 6onee ahMPeKTUBHOMY MYTU CTPOUTENbCTBA
CEeNbCKNX MEXKOJIXO03HbIX N ToCyAapCTBEHHbIX
MI3C ykpynHeHHONn mouwHocTn 1—10 ThIC. KBT,
06beAMHEHHbIX B MECTHbIE 3HEPTrOCUCTEMbI. ITO
MOBbICUNO HALEXHOCTb U 3KOHOMUYHOCTb UX pa-
60Tbl N0 CPaBHEHUIO C pabOTON M30IMPOBAHHbBIX
MenKux ruagpoyctaHoBok (maposHepretunye-
cKoe cTtpouTenbcTBo, 2001, Ne 3). 1o cpaBHeHUIO
C KpynHbiMu '3C, manbie N9C nmeloT onpege-
NeHHble MpeMmyLecTBa: OTHOCUTENIbHO HebO0/b-
lMe eAMHOBPEMEHHbIe 3aTpaTbl MPU KOPOTKUX
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WHBECTULMNOHHbIX CPOKaxX, BO3MOXXHOCTb CTPOU-
TenoctBa MI'OC 6e3 obpauieHns K epepans-
HbIM BfacTaMm. B KanuHuHrpagckon obnactu
(6. BocTtouHasa lNpyccus, rae 4o Bropoit mupo-
BOW BOMHbI gerictBoBanu 19 MIT'OC obuiein mouy-
HocTblo 20 MBT) nocne BOMHbI 6bl/I BOCCTAHOB-
neHbl gge MIF'SC —TIpasauHckasa 3 (11 MBT) u
MpasanHckaa 4 (3 MBT). B nepcnekTnBe npea-
nonaraetca coopyauTb ewe 25 MIF3C cymmap-
HOW MowHocTbo 30—35 MBT (3Heprusa, 2001,
Ne 10).

B nocnegHue rogbl ctpontensctey MIFrOC onpe-
JleneHHoe BHUMaHue ygensetca Ha KamyaTtke. B
1997 r. Ha p. BbIicTpoil nocTpoeHa BbICTpUHCKas
MI3C mowHocTeto 1,8 MBT. B 1999 r. BBEfleH B
CTpOW nepBooYepenHON y3en TonmMa4yeBCKOro Kac-
Kaga — MI9C —1 mouwHocTelo 2 MBT. Obuas
MOLLHOCTb BCero Kackaga AoCTUrHeT 45,2 MBT
npu roAoBON  BbIpabOTKE  3NEKTPO3HEpPrun
161 mMnH KBT e 4. MNMpoekTnpyetcsa XXyHaKoBCKas
MI3C mouHocTbio 250 MBT ¢ BbipaboTkoi 1mnpa
KBT ey 3nekTposHepruun B rog. CTOMMOCTbL ee co-
opy>xxeHuna 760 mMnH gonn.

WNHcTuTyTOM "JleHrnaponpoekT" BbINO/IHEHA
paboTa Mo pa3BMUTUIO Masiol FMAPOIHEPTETUKM Ha
HdanbHem BocToke. B lNpumMOpcKOM Kpae MOXeT
ObITb NOCTPOEHO 7—8 MI'3C yKpYMNHEHHOW MoLl-
HOoCTM — Bcero 27 MBT u BblpaboTKoO#
115 MnH KBT mY 3N1eKTPO3IHEPrun, 4YTo COKpaTuT
BB03 40 TbIC. T Y.T. TON/INBA UN 28 ThIC. T AN3€ENb-
HOro Tonnuea. Ana atoro notpebyerca 35—45 M/H
fonn. (KanutanoBnoxeHma Ha 1 KBT yctaHOBNEH-
HO MowHocT 1500—2000 ponn.). Oxupaetcs
3KOHOMMWA Ha AM3TONINBE B pa3mepe 6 MH Ao, B
rog. Cpok oKyrnaemocTu 3aTpat 6—7 ieT. XapakTe-



PaiioH

TepHelicKuia

PaiioH

O/NbYNHCKUIA

KpacHoapmeicknii

Manbie 'SC B NMpumopcKoM Kpae
(FnapoTexHMUveckoe cTponTenbcTBo, 2001, Ne 3)

HaceneHHbIi NyHKT

TepHei
[MepeTblunxa
byxTta CseTnas
Manaa Kema
Bosnbliaa Kema

HaceneHHbIlA MyHKT

Mopsik Pbi160/10B,
MaprapuToBo,
BpoBKw,
LLlep6akoBo,
JincteBeHHoOe

Fny6uHHoe
JanbHnii Jlyr

CpefHuia
Peka pacxos,
m3c
3ab60n04eHHas 12,0
EanHKa 26,5
CaeTnas 75
Kema 238
Kema 294
CpegHuii
Peka pacxog,
m3c

MaprapuTtoBka 55

JanbHas 37,7

PacueTt-
HbI Ha-
nop, m

9,0

18,2
18,8
10,0
17,7

PacueT-
HbIA Ha-
nop, M

22,8

26,6

Tabnuua 36

YcraHoB-  CpepgHAas
JIeHHasi  BbIpaboTKa

MOLLL- 3Hepruu,
HOCTb, M/H KBT uB
KBT roa
1800 7,2
4260 20,2
1180 5,37
3800 18,0
4760 22,5

YcTaHoB-  CpefHss
JNleHHaa  BbIpaboTKa

MOLL}- 3Hepruu,
HOCTb, MTH KBT uB
KBT rog,
1500 7,34
6600 34,5



pUCTUKA HECKONbKUX Manbix 3C B [Mpumopbe
npueeaeHa B Tabn. 36.

Takum o6pasom, cTpouTenbCTBO Manbix N3C B
nepBylo oYepenb B paloHax, yAaneHHbIX OT OCHOB-
HbIX UCTOYHUKOB 3Heprumn (Kamuatka, Npumopbe
M 4p.) BMOJSIHE ONpaBAaHO M MMeeT 6onbline nep-
CMeKTUBbLI.



Mmapoakkymynupytouwime anektpoctaHuymm [10]

MMapoakkymynupyouwme  371eKTPOCTaHL UK
(TA3C) ocHOBaHbl Ha McnNonb3oBaHUM ABYX 6ac-
CeNHOB Ha pa3HbiX BbICOTaxX C Mepekavykoin BOAbI
A9 BpaLeHna TypOouH 1 NMonyyveHns 31eKTPO3HepP-
r'Mn B JHEBHOE BPEMSA N BO3BpalLeHNEM ee B BEpPX-
HWIA 6acceimlH B HOYHOe BpeMms, Korga uaet cnag
pacxoja 3nekTpoaHepruu (puc. 16).

Puc. 16. MmapoakKymMynnpyoLLas 3feKTpocTaHumsa

B Poccun peincteyeT noka efuMHCTBEHHas 3a-
ropckad FA3SC B lNMogmocKoBbe. 3a pybexom yxe
paboTaloT MHOTOYMUC/EHHbIE MOLLHbIE TMAPOAKKY-
mynupyowmne ctaHumm. FA3C ncnonb3yroTca Kak
MaHeBpeHHble UCTOYHWUKMW [BOMHOr0 perynmpoBa-
HWA, BbIpaBHUBAKOLLNE rpadiuKn Harpy3Km sHepro-
00beNHEHNA, PerynnpoBaHne u NoaaepxaHne Ha
3aaHHOM YPOBHE CTaHAapTHbLIX BE/IMYNH YaCTOTbI
N Hanps>XeHus B 3HepProobvegnHeHUU. Pa3sutue
ctpoutensctea FASC B Poccun nmeet onpesesneH-
Hble NepCrneKTUBLI.
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BuoaHeprus

BnocnHTes —npeobpasoBaHne CONHEYHON aHep-
MU B XUMUYECKYIO 3HEPTUI0 PacTeHUin — nmeet
6onblwne nepcrnektusbl. CofepXaHne Guomacchl B
6unoctepe orpomHo —800 mnpa T. ExxeroaHo B0306-
HoBniseTca 200 mapa T. MeTobl NONyYeHNS SIHEPTUN:
—CXUTraHue Cblpbs PacTUTENLHOrO MPOUCXOXAe-

HWA —ApoB, COJIOMbI U Ap.

—CXUraHue TBepAblX ObITOBbIX 0TXO40B rOPOAOB;

—WCNO/b30BaHMe PacTUTE/bHbIX Mace/ B KayecTse
TONAMBa A4/ ABUraTesiell BHYTPEHHENO CropaHus;

—6MOKOHBEPCUA NN Pa3NoXKeHWe OpraHNyYecKmx
BELLEeCTB PacCTUTE/IbHOTO WU >XWUBOTHOIO Mpo-
NCXOXAEeHNS B aHa3poOHbIX (6e3 gocTyna BO3-
Ayxa) ycnosuax c obpaszosaHuem buorasa, ata-
Hona, 6yTaHona u ap.

—TepMOoXmmMmyeckas KoHeBepcusa (NmMponus, rasu-
(uKauns, cMHTe3) TBEPAbIX OpraHM4YecKux Be-
wects (Toptha, Aepesa WU Ap.) C MNOMYYEHUEM
"CUHTe3-rasa", MCKYCCTBEHHOI0 6eH3MHa.

B MockBe 1 o6nactu 16 M/H XuTene nponsso-
AAT 4 MAH T TBepAbIX ObITOBbIX OTXO4OB B roj
(SHeprua, 1997, Ne 4). NonnaHAckas KommMaHuUsA
"'poHTMaH" 1 poccuiickaa komnaHusa "lMeononuc”
CTPOAT B T. MbITULLW AEMOHCTPALMOHHbIN NONTOH
no nepepaboTKe ropoACcKUX 0TXo4oB. Taknum o6pa-
30M, npegnonaraeTca 06ecneynTb 31eKTPOIHEPTU-
e n Tennom 100 TebicAY AoOMOBnafeHnin. Ha aByx
AENCTBYIOLWMX NOUTOHaxX B I. MbliTuwm n Cepny-
X0B& CMOHTMPOBaHbl MOAY/NN MO NOJIyYeHUt0 61o-
rasa u npeobpasoBaHUIO ero B 3N1EKTPUYECKYHO U
TennoByto aHepruio (puc. 17).

B ctpaHax CHI exerogHoe npou3BOACTBO
opraHu4yeckmx 6MOOTXOLOB OLEHUBaeTCA B
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3eneHorpagckniit AO

Mycoponep*rpy aam
CTaHUMA
r>'T 3oncxnpom™

Jm MycoponeperppoyHa*
cTaHums

31BOA NN TEPMUYECKOI " .
nepepa6oTKe OTX0A0B Mvutpont*perpyjo4Ha«

ryn Meégﬁ:lﬂpom i YT “3KoTexnpob!”

J [eiicTByioLve 06beKTbI d CTposwmecs 06beKTbI

Puc. 17. MnaH nepepaboTKn TBEPAbIX 6bITOBbLIX OTXOA0B B
MockBe

500 M/siH T (MO CyXOMY BeLLLEeCTBY), B TOM Yucne oT-
X0[bl TOPOACKOIro X035IACTBA U NMPOMbILIJIEHHO-
CTU —60 MNIH T, 0CagKN CTOYHbIX BOA — 7 MJIH T,
OTXOA4bl XWBOTHOBOACTBA W MNTULEBOACTBA
230 MnH T. X nepepaboTKa NO3BOAUT NOMy4YaThb
150 MNH T y.T.
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Puc. 18. ¥YcTaHOBKa 19 3KOMOrMYECKU YUCTOr0 YHUUTOXKE-
HUA TBepblx 0Tx00B QYUY TO-150.02 (r. MepecnaBnb-3anec-
CKWIA)

Mo 3aka3y PAO ESC B . Nepedcnasne-3anec-
CKOM M3roTOB/IeHA YCTaHOBKa AN 3KO/I0TMYECKU
YNCTOrO YHNUTOXEHUSA TBepAblX 0TX040B TAL, —
3amMacneHHOolW BeTOWMW, Pe3MHOTEXHUYECKMX, yna-
KOBOYHbIX, [PEBECHbIX OTXOAOB, NNEHKW, NNacTu-
KOBbIX OYTbINIOK 1 Ap.

OK0M10 NONIOBUHbLI HACE/TIEHNA MUPa B CBOEM XO-
39MCTBE MCNOMb3YeT fpoBa X03aiMcTBa. Bo MHOrMX



Puc. 19. BuosHepreTnyeckas cuctema nepepaboTkn KypuHo-
ro nometa (BHNMKOMXK):

1 —NTWYHUK; 2 —COOPHUK NOMETA; 3 —METaHTeHK; 4 —ras3-
ronbaep; 5 —KoTen; 6 —UueHTpugyra; 7 —HakonuTesb; 8 —6mo-
npyabl

KPYMHbIX ropogax paboTalT MycopocxKurarouwme
3aBofbl. B Mapwmxe okono 80% notpebnsemoit
9HEepPrun BbipabaTblBAETCA 3a CUET CXMUTaHUA OTXO-
[0B ropofa. B NonnaHgmyn npaButenbCTBO 6opeTcs
C 3aXOPOHEHNEM OTXOA0B Ha MOIUTOHaxX NyTeEM No-
BbILIEHHOW OnnaTbl CXXWUraHuMa otxogoB (75—105
eBpo/T) Ha creymanbHbIX 3aBOJAX.

B BennkobputaHnun CTPOUTCA 3/1IEKTPOCTaHLUA
MOLLHOCTbO 36 MBT, Ha KOTOPOI TONANBOM Chy-
XUT conoma — 200 Tbic. T B rog. Ha ctaHuuun B
10 MBT B KayecTBe TonanBa 6yaeT NCMNob30BaTh-
cAa nogcTunka Ana gomMawHein ntuubl (SHep-
rus, 1999, Ne 10).

B CLUA Ha 1050 sHepreTuyecknx o6bvekTax, rae
B KayecTBe TOM/JMBa WCNO/Mb3YeTcA [PeBecuHa,
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NPON3BOAMNTCA 3/IEKTPOIHEPTUA A1 CHABXeHuA
3aB0O0B 1 NOCenkoB. PasBoaarca niaHTaumm “cy-
nepaepeBbeB” —rnOpUAHbLIX TOMONEN U UB, pacTy-
Wwux no 5m B rog. [1ona 4poB B 3HepreTMyeckKom 6a-
naHce CLUA HameyeHo K 2015 r. yBennuunTb ¢ 140
15% (QHeprus, 1994, No 7, 1999, Ne 10).

B MHanwn co3gaHbl Tak Ha3biBaeMble "O0M0bOaK-
Tepun", B KOTOPbIX AN18 BbIpabOTKN 3N1EKTPO3HEp-
r'Mn UCMOb3YTCA 6MOTX0AbI 0BOLLEN U (DPYKTOB.
M3 Hux rotoBuTcA nacta (6e3 gobasneHnsa Boapl), B
KOTOPYIO NOorpyxaeTca MefHbI U LLUHKOBbIN 3N1eK-
Tpofabl pasmepom 40 x 25 x 0,5 mm. "KanyctHaa"
baTapes faeT Tok HanpsxeHuem 0,2—0,7 B, "mop-
KoBHasA" —0,2—0,6 B, "6aHaHoBas" 0,7—1,3 B.

PaspaboTaHa OCHOBa TeXHOMOrMM ObICTPOro
nmposnsa 6uomacchl. 13 TOHHbI APEBECHbIX OMK-
NOK MOXHO nonyuntb 700 Kr >XUAKOro TonmBsa.
Mpw BbIpaWMBaHUN BLICTPO PaCTYLLMX NAaHTaLWUN
6uomacchl ¢ ypoxkanHocTbto 40 T CyX0l macchl C
rektapa, MOXXHo obecneynTb XWUAKAM TOMNINBOM
KaXk bl panoH.

B cTpaHax A pukun n KOXXHOIW AMeEPUKN C Te-
NAbIM KJIMMATOM, HO C HeAOCTAaTKOM 3Heprope-
CYpCOB, B KayecTBe TOM/JMBA LWUMPOKO UCMOMb3Y-
IOTCA pacTUTeNbHble Macna. B aTux cTpaHax mac-
NAHUYHbIE KYNbTYpPbl MOXHO BblpallinBaTb Kpyr-
Nbl rof. ABurateny BHYTPEHHEro cropaHus Mo-
ryt pabotatb Ha Nt060M pacTUTE/IbHOM Macne —
MOACO/IHEYHOM, pPamncoBOM, KYHXXYTOBOM W Ap.
(3Heprusa, 2001, Ne 1). ABToMo6UNbL "dhonbKcBa-
reH", paboTarolMin Ha pancoBOM Macne, pacxo-
ayet 4—5 n/100 km TonnuBa. [BUratesib 3KOHO-
MWUYHee OEH3MHOBOro. JINTp 6GeH3MHa CTOUT
1ponn., a macna 0,5 gonn. B macne HeT cepsbl, ABUTA-
TeNlb He faeT BpeAHbIX BbIOPOCOB. [MPOM3BOACTBO
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macna He TpebyeT 4oporocTosuleil nepepadboTku,
Kak HepTb. B M'epmaHum geincteyeT 15 MacnaHbIx
aBTo3anpasok. CTOMMOCTb NNTpa macna — 1map-
Ka, 6eH3MHa — 2 MapKu. MepcneKTUBHO NUCMOSIb-
30BaHMe onpefesieHHbIX pacTeHUin, cofepxaLymnx
MOBbILWEHHOE KO/MIMYeCTBO YrnesofopofoB (fo
30%). 3T0 HehTSIHOE AepeBO B A3UN, CUPUACKNIA
BaTHMK, H0XXHOAMEPUKaHCKOe Konanby, apkanun-
Tbl B ANOHMMW, KNeweBWHa, apaxuc, caxapHblii
TPOCTHUK, KyKypy3a. B bpasunuu, UNHgnn wu
CLUA 13 caxapHOro TpOCTHUKa U KYKYpYy3bl No-
Ny4aKT 3TUNOBbIA CNUPT, UCNO/Nb3YEMbIN B CMe-
cn ¢ 6eH3nMHom (rasoxon). M3 1 MAH T COMOMbI
MOXHO nonyyntb 100 TbiC. T 3TUIOBOr0 CNUpTa,
140 MnH M3MeTaHa U JeCATKU TbICAY TOHH YA006-
peHuii. Ha 6uotonnmee paboTaldT aBTOMALUUHbI
B JaHun. OaunH Wwodep e3fnn Ha NeperopesLUEm
macsie, oCcTaBLUeMCA nocse 06>KapuBaHUA KapTo-
(hens B MakpoHanbace.

B bpasunuu n page gpyrux ctpaH B KayecTBe
TON/MBA MUCMOMb3YKT 3TUNOBbIA CNUPT, MONYYeEH-
Hbli M3 caxapHoro TpocTtHuka. B CLUA Ha He-
CKOJIbKUX 3aBofax M3 6umomacchbl MPOU3BOAUTCSA
6 M/IH T TONJIMBHOrO CNupTa B rog,

Bce 60/blliee 3HayeHMe BO MHOMMX CTpaHax
npuobpeTtaeT BMOKOHBEPCUA — pa3noXeHune Obl-
TOBbIX OTX0L0B 6€3 A0CTyna BO3fyxa C Noy4vyeHu-
emM buorasa n Apyrux npogyKToB.

B Poccun oTxofbl XXMBOTHOBOACTBA COCTaBNA-
0T 20 MAH T B rog, npu nepepaboTke KOTOPbIX
MOXXHO nonyuntb 35 mapg m3meTaHa nnm 50 MaH T
y. T. PaspaboTaHbl 6uMopeakTopbl Ans CPefHMX
(hepM 1 UHAMBUAYANbHbLIX XO35ACTB.

B KnTae Bo BCex KpeCTbAHCKMX X03ANCTBAX UC-
NMoNb3yTCA BMOpPeakTopbl, KOTOPbIe BbipabaTbiBa-
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IOT ras U3 OTXOA40B W AOMOSIHUTENILHO MOAy4valoT
KOMMOCT A4/11 yaobpeHus.

KpynHbii 6uopeakTop o6bemom 6000 m3pabo-
TaeT B I. MApHy (3CTOHMA) NpU CBUHOKOMIIEKCE B
54 TbIC. ronos. Npoun3BoacTteo 6uorasa (12 Toic.
MICYT) OCYLLECTBNAETCSH B METaHTEKaX.

B BenukobputaHun B r. TeTdops AencTByeT
KpynHelLwas B CBOEM POJe 3NeKTPOCTaHLMNA MOLL-
HocTblo 40 MBT, rge B kayecTse ToNanBa UCMOMb-
3ytoTca oTxoAbl ntuuegepm — 400 ThiC. T B rog.
Apyrasa anektpoctaHumnsa "Glandford™ MowWHOCTbIO
13,5 MBT cxunraeT B CyTKN 260 TOHH OTX0OL0B NTU-
uetepM 1 cHabxaeT aHepruein 26 TbicAY UHANBK-
AyanbHbIX gomos (AHeprusa, 2000, Ne 9).

B Asctpanuun (3Heprua, 1997, Ne 2) CTOYHbIe
BOAbl MoABepratoTcad 6GMOMOTMYECKOM OYUCTKE: B
HebonblWKX BaccerHax UX pasfiaralT cneymanbHo
nofo6paHHbIMU MUKPOOPraHU3Mamu C BblefleHn-
emMm MeTaHa ¥ cepoBogopofa. bacceliHbl HaKpbIBa-
tOT NJIEHKOW, YTO NO3BONAET cO6paTh U UCMNOJb30-
BaTb rasbl 5—12 TbiC. M3B 3HEProyCcTaHOBKE MOLL-
HocTbto 200 KBT. Bnabopatopun BO306HOBNAEMbIX
NCTOYHUKOB 3Heprum MI'y um. M.B. JlomoHOCOBa
6uomacca MCnosb3yeTca AN MHTEHCUBHOIO Bbipa-
W MBaHMNA MUKPOBOAOPOC/EN ¢ nepepaboTKOMN NX B
XWAKWNE YreBoLopoabl U rnLEepO.

B nHCTUTYTe (hyHAaMeHTanbHbIX Npobnem PAH
(MywmnHo, MockoBCcKasa 061acTb) UCNONb3YHOT CU-
He3efleHY0 BOLOPOC/b aHabeHy A1 CUHTe3NpoBa-
HWS BOAOPOAHOro TOMMBa. ITOW BOAOPOCAUN ANS
(hoTOCMHTE3a HEO6XOAMM COMHEYHbIN CBET, U OHa
MOXEeT CNY>XUTb ANs Npeo6pa3oBaHUA CONMHEYHOM
3HEpPrun B 3HEprunto BOLOPOAA.

OnpefeneHHoe 3HayeHMe MMeeT TEPMOXUMU-
yeckas KOHBEpPCUA OpraHnyeckmx BellecTs (Top-
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(ha, ApeBecUHbl 1 4p.) C NoNyYeHMeM UCKYCCTBEH-
HOro 6eH3nHa 1 "cnuHTes-rasa".

Takum o06pa3om, MPOU3BOACTBO OUO3HEPrUn
nyTemM CXMUraHus ObITOBbIX 0TX0A40B, 6MOKOHBEp-
CUWN OpraHM4YecKnx BeLLecTB, MCMNOMb30BaHMe pac-
TUTENbHbIX Macen B KAYECTBE TOMNMBA UMEET 60/b-
LUNe MepcrneKTUBHI.



OHeprua cunmnkartos [19]

LLInpokas ramma BbICOKOMOAY/IbHbIX CU/INKA-
TOB MOXeT OblTb MCMNO/Ib30BaHa A5 MONYyYeHUA
3HEeprumn Ha yctaHoBkax mowiHocTbto oT 100 KBT 0
100 MBT (puc. 20).

Tennosasa 3Heprus BblgenseTcd 3a CYeT MNpo-
TeKaHUsA BbICOKOTEMMEPATYPHbIX (U3NKO-XN-

Puc. 20. OgHO N3 MeCTOPOXAEHWI KBapUMTOB Ha Ypane

MUYECKNX peakuuii B TreTeporeHHbIX cpegax Cu-
NWKaTHbIX pacnnaBoB. Tennota WX CcropaHus
40 M OX/Kr, npy CTOMMOCTU MeHbLUEN, YEM CTOU-
MOCTb TPaAULNOHHbIX Yr1eBofopoLoB. PaboTa hu-
3NKO-XMMWNYECKMX PeaKTOpOB NpoTeKaeT Mo 3aMK-
HYTOMY LIUKNY M 3KONOTNYECKN YnCTA.
OnpefeneHHble NepcnekTUBbLI UMEET TaK Ha3bl-
BaeMas CWU/INKOHOBaA 3HEpreTtmka — CXUraHue
BbICOKOKANOPUNHOITO  3KONMOTMYECKM YMCTOro
KpemHusa. B pesynbTate aTOro npowecca Bbl4eNnaeT-
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cs 60/blUe KO/IMYECTBO Tenna, a KOHeYHbIW Npo-
AYKT —O06bIKHOBEHHbI KBapL,. TPYAHOCTb 3aK/t0-
YyaeTcs B NOJlyYeHUN U3 KpemMHe3ema (KBapua) Me-
Ta/I/INYECKOT0 KPEMHUSA, YTO MOXXHO OCYLLECTBUTb
MOKa TO/IbKO C MOMOLLbI0 TEPMOSALEPHbIX peakLUiA.
Mpegnonaraetca NPoOU3BOLACTBO META/IUYECKOTO
KPeMHMA opraHn3oBaTb Ha JlyHe 1 JOCTaBNATb ero
Ha 3eMJI0 4719 NMONYYEeHUS SHepruu.

10. Fonnybiv M.B.



TonnMBHbIE 3/IEMEHTbI

TonnuneHble 31eMeHTbl (TO) — 3N1eKTPOXMMU-
YyecKune yCTpOWCTBa, BblpabaTbiBaloliMe 31EKTPO-
3Hepruto 6e3 npouecca ropeHns — XUMUYECKUM
nyTem, MoYTK Kak B 6aTapelikax (QHeprus, 2000,
Ne 6). B HUX UCMOMB3YKOTCA Apyrue XMMU4Yeckue
BellecTBa — BOAOPOL WU KUCNOPOA, a MPOAYKTOM
XUMUNYECKOW peakuun asnsetca Boga. TO paborTa-
0T ¢ BbicOkMM KT n 6e3 BpefHbIX BbIOpOCOB. B
T3 nget npouecc 06paTHbIR 3n1eKTpon3y (pasge-
NEHWNI0 BOAbl HA BOAOPOS N KACNOPOA) — COefuHe-
Hue xummyeckum nytem H n O c BblgeNeHNEM
3Heprun. TonnMBHbIE 3N1EMeHTbI 306pen B 1839 .
cap Bunbam Mpoys. B npouecce y4yacTBYeT 3/1€KT-
PONUT U KatanmsaTop. SNEKTPONNT OKPYXEeH ABY-
M 3/1eKTpoAaMu, Ha KaToj nocTynaeT KACNOPOA, a
Ha aHo4 —Bojopos. B pesynbTarte BolpabaTbiBaeT-
CA 9NeKTpoaHeprua (SHepreTnka n 6e30MacHoOCTb,
1999, Ne 1). B KayecTBe 3N1eKTPOAMTA UCNOMb3YETCA
(hocopHan kucnota (KMA go 85%), tBepable OK-
cugbl (KMA4 60%), wenoyHble 3/1eMeHTbI, METaHO/
(KMA 40%) n gp. OB6bI4HO 415 YBENNYEHUA MOLLHO-
cTM T3 npou3BoAAT Habopbl KackagHbiXx T, co-
eAVHEeHHbIX napannensHo (puc. 21).

B EBpone npoxoAAaT ucnbiTaHUA HA aBTOMOOU-
nax T3 Ha TBepAoM okcuzae mouiHocTbio 100 kBT, B
AnoHnn — 25 kBT. T3 Ha thochopHOI KucnoTe
LLIMPOKO UCNONb3YHTCA B 60NbHULAX, TOCTUHNLAX,
LIKOMax, oucax, Ha TepMUHanax B asponopTax.
X MO>XXHO MCMNonb30BaTh Ha aBTobycax v TOKOMO-
TvBax. K 2005 r noABATCA NnepBble KOMMeEpYecKue
aBToMo6unm Ha T3 (pupmbl Oaitmnep, PosnkeBa-
reH, Kpeiicnep, XoHga, ®opa, HwuccaH, [dxeHe-
panb MoTope). B 'epmaHum nnaHMpyeTca OTKPbITb
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NMepByl B CTpaHe 3anpaBOYHY CTaHLMUIO A/1a aB-
TOOYyCOB, paboTaroLUiMX Ha TOMN/IMBHbLIX 3/IEMEHTaXx.
B Hux 6yfeT nmcnonb3oBaTbCs BOLOPOL, KOTOPbIiA
OyayT nonyyatb NyTeM 3/1EKTPON3a BOAbl. DNEKT-
pOnn3Has ycTaHOBKa OyeT CHabXaTbCs aHeprue
OT BETPOreHepaToOpPOB Ha MOPCKOM nob6epexbe u
LPYTUX NCTOYHMKOB. KOCMOHaBThLI MbIOT BOAY, MO-
NYYEHHYIO Ha TON/IMBHbIX 3/1IEMEHTAX.

HeraTuBHON CTOPOHON ncnonb3oBaHus T3 sB-
naetcs NoTpebHOCTb 60/MbLIOr0 Ko/n4vecTsa 40OpO-
rocrosuiero sogopoga. TonanMeom OyAeT CNYyXUTb
BOZOPOA, MONy4YaemMblii B OCHOBHOM M3 MeTaHo/a.
Mo HekoTOpbIM faHHbIM, K 2020 r. MalWnHbI Ha TO-
MJNBHbLIX 31EMEHTaX MOryT COCTaBUTb 0 YETBEPTHU
BCEro aBTOMOOWNBLHOrO TpaHcnopTta mMupa (AHep-
rus, 2001, Ne 6).



TennoBble HacoCbl

TennoBble HAcOCbl OCYLLECTBAAT TpaHcgop-
MaL Mo TeNI0BON 3HEPTUN C HU3KOTeMMNepaTypHO-
ro ypoBHs Ha 60nee BbICOKUR (puc. 22).

B ucnaputene Tenno HeBbICOKOTO TeMMepaTyp-
HOro noTeHuMana oT6MpaeTca OT HEKOero UCTou-
HUKa W NepefaeTcs K HU3KOKUMALWemy paboyemy

Tenno K NoTpeéuTento
(oTonneHwe, 'B)

KOHZ

KOHZEHCaTop

ONeKTpo3Heprus
Ha NpvBog
KoMnpeccopa

Tenno 0T HU3KOMOTEHLNA/TLHOIO
WCTOYHMKA (FPyHT, COPOCHOe
Tenso, BO3AyX U T.N.)

Puc. 22. MpuHUMnuanbHas cxema pa6oTbl KOMMAPECCUOHHOTO
TENI0BOro Hacoca
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Teny Tena0BOro Hacoca. MonyyeHHbI nap cXXmma-
eTca KomnpeccopoM. MNpu aToM TemnepaTtypa napa
MOBbILLIAETCA U TEN/0 HA HAapPY>XHOM TeMnepaTtyp-
HOM YPOBHe 13 KOH/[,eHcaTopa nepejaercsa B cUCTe-
MY OTOMNJIEHUS U ropsa4vero BogocHabxeHus. Linkn
3aMblKaeTCs oxnaxaeHmem paboyero Tena fo Tem-
nepaTypbl HWXe TemnepaTypbl UICTOYHUKA HU3KO-
TemnepaTypHoro Tenna. Ha npusos Komnpeccopa
3aTpaymnBaeTCs 3HEPrus B HECKObKO pa3 MeHbLUe
nony4yaemoi B TENJ0BOM Hacoce.



BTOpuyHbIe aHepropecypchbl

OrpomMHOe KO/MYeCcTBO Ternja 3aK/HYEHO B
NpoayKTax pasNnyHbiX NMPOU3BOACTB — packa-
NEeHHOM KOKce, MeTanne, Lnake, ropsyeint BoOfe,
0TpaboTaHHOM nape, roptoynx rasax (KOKCoBoOM,
[OMEHHOM, KOHBEPTOPHOM, He(Te3aBOLCKOM).
O6uwunit 06bem Takoro Tenna B NepecyeTe Ha yc-
NIOBHOE TON/INBO AOCTUTraeT HEeCKONbKUX COTeH
MWAINOHOB TOHH. Y TUIN3aLNa TOpOYNX rasos B
KayecTBe TON/MBa NPOU3BOAUTCA B 3HAYUTE/b-
HbIX MacwTabax. HekoTopble npeanpuaTtusa 3a
CYET BTOPMYHLIX WUCTOYHMKOB MOKPbLIBAKT [0
40% noTpebHOCTM B Tensje, UCMNONb3ya WX ANA
OTONMEeHNs paboymx MOMELLEHWIA, XUNbIX 3[a-
HUIA, Tenany n gp. O6wee KONNYECTBO Tenna, No-
NYYEHHOro OT BTOPWYHbIX 3HEProHOCUTENel B
Poccum B 2000 r. coctaBuno 58 mnH kan (QHep-
rms, 2001, Ne 9).

BTopas ">Ku3Hb'" aBTOMNOKpPbILLIEK.

Bonblloe KOMMYECTBO 3HEPrUM MOXHO Nony-
YUTb, CXKMUras 0ObIKHOBEHHbIE aBTOMOOMWbHbIE MO-
KpbILWKK. Brog nx obpasyeTcd 0OrpoMHOe KOM4yecT-
BO (Tbic. wTyK): CLUA — 17 000, Poccua — 17 000,
AnoHna —700, MNepmaHna —500, ®paHuyms —400,
KaHaga n Utanua —no 200. NMepes ncnonb3oBaHn-
eM NOKPbILKK N3MeNbYaroT TPeMS crnocobamu:

—C NPUMEHEHNEM KackKaja ApoOunok;
—NYyTeM HeNnpepbIBHOIO cXaTusa U casura B 3aMK-

HYTOM 06beME B 3KCTpYyAepax —U3MebunTensx;
—KpPUOTeHHOEe M3MEeNIbYEHME C MUCMOMb30BaHMEM

YXXNAKOT0 asoTa, Bo3dyxa 1 apyrux rasos.

Mony4yaemble NPOAYKTbI COCTOAT Ha 65% 13 pe-
3MHOBOWN KPOWKK, 17% TeKcTuna n 18% meTanna
(3Heprusa, 2002, Ne 2).
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Tennota cropaHusa pesuHbl 30 MOx/kr. [Mo-
KPbILIKWN LLenecoobpasHo CXXUratb BMecTe C yriem
B KOTenbHbIX mnn Ha T3C. B CWIA Ha T3C
"Monsato" (wTat MnnuHoiic) coxuraoT 20% no-
KpbiweK u 80% yrng, nonyyaa akoHomuto 500 ThiC.
ponn. B rog. B BennkobputaHun felicTByeT 3aBOf,
Ana nuponunsa 50 TbicAY aBTOMOKpPLILWEK B rog npu
Temnepatype 350—500 °C, ¢ nonydyeHnem 3—4
TbIC. T NErKOro guctunnata, 17 Teic. T TBEPAOro TO-
nnmBea, 5—/ TbiC. T MeTaHo/a. B cTpaHax CHI nwve-
etcA 200 TbiCAY KOTE/bHbIX CO C/10€BbIM CMOCO60M
CXKUraHua, rge MOXXHO WCnosib3oBaTb aBTOMNO-
KpbIlWKK. MpegnpuaTnsa no nepepaboTke aBTOMNO-
KpbllweKk paboTatoT B Mockse, Tpouuke, Koporne-
Be, HmxHekamcke, lNepmun. B HOBOKY3HeLKe B KO-
TENbHON CXUTalT KYCKN pe3nHbl pazmepomM 30 cMm
B cMecK c yrnem (42 n 58%). Pacxog Tonimea CHU-
XeH Ha 18%. TynbCKMM YyHUBepCUTETOM U Apo-
cnaBckum HUW “Texyrnepoa"” cosfaHa ycTaHOBKa
no nepepaboTke 2 T WKWH B CYTKW. B TeyeHune AByx
yacoB npu Temnepatype 470 °C nonyyatoT 44% nn-
PO/IM3HON CMONbI, 32% ANCNEPCHOr0 OCTATOYHOIO
yrnepoaa, 17%rasa u metain.

Kpome 3Hepretukun, pesnHoBas KpolwKa Wuc-
nonb3yeTca AnA NPon3BOACTBA HOBbIX LIWH, KOM-
NO3NLLMOHHbIX MaTepnanoB, akTUBUPOBAHHOIO Yr-
N, Pe3sNHOTEXHUYECKUX U3AeNnNi, NANUT, CNOPTUB-
HbIX MOKPbITUA, MAacTUKW, LWNAHTOB, KaK HaMoaHW-
TeNb TepMonaacToB, And CTpouTenbcTBa gopor. B
ABcTpannm n3 15 TbicaY NOKPbILWEK NOCTPOEH UC-
KYCCTBEHHbI pu® ANs pa3BeeHns pbib n yctpuy,.
B N'epmaHum co3paHo 200 HepeCcTUNNLL, U3 LLKH.

B AnoHun ytunnsunpyetca 87% WuH, 'epmaHnm
50%, CLUA wn gpyrux cTpaHax 3anafgHoi Esponbl
20-30%.



3AK/TKOYEHWE

AHanu3 npuBefeHHbIX B paboTe marepuanos
MO3BOJIAET CAeNnaThb CneaytoLine BbiBOAbI:

1. B 0603pumoi nepcnekTBe OCHOBHbLIMWU UC-
TOYHMKAMU 3HEPrum OCTaHyTCA Yrofb, HePTb U
ras, npuyem 3HauyeHus yrnaa B TOMNJIMBHO-3HepPreTu-
yeckom GanaHce mupa (Poccumn) HECKONbKO BO3-
pacteT, He(hTM CHMU3UTCA, a rasa ctabunnsnpyercs
(tabn. 37).

[ona rnaposHeprum, HecmoTps Ha abconoT-
HbIA POCT, HEe YBE/INYMUTCA, YTO CBA3aHO C HEOOXO-
AUMOCTbIO 3aTONAeHNs 60MbWINX NOWagen n or-
PaHWYEHHbIMW BO3MOXHOCTAMW CTPOUTENLCTBA
F3C B ropHbiX 06bIYHO CENCMMYECKM OMNacCHbIX
paioHax.

[lons aTOMHOW 3HEpPreTUKN, faxe C y4eTOM n3-
BECTHbIX HeraTMBHbIX MOMEHTOB, BCe e Oyfer
pacTu.

2. BnocnegHue rofbl BO MHOTUX CTpaHax Mupa,
B TOM yucne un B Poccum, Bce 60/bLUe BHUMAHUSA
yaensetca npobneme 6onee WKUPOKOro UCMO/b30-
BaHWA afibTePHATMUBHbIX 3HEPTOHOCUTENEN.

Bosblyto rpynny afbTepHaTUBHbLIX 3HEPTOHO-
cuTenein NpeacTaBNsAOT HeTpagULUMOHHbIE UCTOY-
HWUKW Yr1eBoLopoaoB. M3 HUX Hanbosee nepcnek-
TUBHBIMW W, YaCTUYHO Y>Ke UCNO/b3yeMbIMU, ABMIA-
HOTCA TOP(), roproYne craHubl, TAXE/NbIE N BbICOKO-
BA3KME HeTU, OUTYMbI, B TOM Yuc/ie BUTYMUHOS3-
Hble MeCKW, a TakXe rasbl YrfeHOCHbIX OT/I0XKe-

153






HWIA, rasbl NoA3emMHbIX Bog. B 60see oTaaneHHon
nepcnekTUBe HalgyT NPUMEHeHUe rasbl U HedTH
MNAOTHbLIX (hOopMaynini U HU3KONPOHULAEMbIX MO-
pof, a TakXXe rasosble rugpatbl. MacwTabbl peanu-
3auMn NPOEKTOB OCBOEHUS MECTOPOXAEHUIA He-
TPaAULMNOHHBLIX MCTOYHMKOB YrNeBOAOPOAOB BO
MHOIOM 3aBWUCAT OT YPOBHS Pa3BUTUA TEXHUKN U
TEXHOMIOMMK UX J06bIYN, NepepaboTKM 1 MCNONb30-
BaHMA. 3HAUYMTE/IbHbIE MePCNeKTUBbI UMEET LWINpPO-
Koe NpuMeHeHMe BOAOPOAa B KauecTBe MOTOPHOIO
TOMNMNBA, XOTS 3TO M NOTPebyeT pa3paboTKN MeTo-
[0B 6e30nacHoOro ero ucnonb3osaHus. B Poccun, B
MepByl0 o4epeab, CrefyeT ocBaMBaTb MECTOPOX-
AeHna 6utymoB TaTtapuu, MopaoBun, pecny6amku
Komu, BOAoOpacTBOpPEHHbLIX ra3os [llpegkaBKasbA,
YrosibHbIX rasos [oHeukoro, KysHeukoro u [le-
4YOpPCKOro 6acceimHOB, MeCTOPOXAeHU Ypana u
JanbHero BocToka.

OnpefeneHHble NepCcneKkTUBbl CBA3aHbl C UC-
MO/Ib30BaHMEM 3HEPrUM BHYTPEHHEro Tenna 3em-
NN, COoMHUa, BETPa, OKeaHa, BMO3HEPTUM N BTOPUY-
HbIX MCTOYHWKOB 3HEPTUMW, IHEPTUN KpemHus. B
Poccum cTpoMTeNbCTBO 3NEKTPOCTAHLMNIA C UCMOSb-
30BaHWEM 3HEPTUU anbTePHATUBHbLIX 3HEPTOHOCK-
Tenen uenecoobpasHo BeCTH, B NEPBYHO o4epelb, B
paiioHax CeBepa n danbHero BocToka, T.e. B pai-
OHax € fOpOorMM fasibHeNpPUBO3HbLIM OpraHNYeCcKUM
TONAMBOM, a TakXXe B TPYAHOLOCTYMHbIX FOPHbIX W
Masl00CBOEHHbIX CTEMHbIX paloHax.

3. JKOHOMMYECKMe MokKasaTennm UCNONb30Ba-
HUSA anbTepPHATUBHbLIX 3HEPrOHOCUTENEN NOKa HU-
Xe, YeM TPaAULMOHHBbIX UICTOYHUKOB —YINs, Hed -
TV 1 rasa. Hanpumep, ctoMmocTb 1 TbiC. M3 BOLO-
pacTBOPEHHbIX ra3oB kKonebnetrcd ot 50 pfo
360 gonn. (npupogHoro rasa 20—90 gonn.), yrosnb-
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Horo raza — 40—75 onn., CAHTETUYECKON HedTK
N3 BUTYMUHO3HbIX NeckoB Atabacku 111 nonn./T.

4. TlepcneKTuUBbl OCBOEHWUA HETpPafuLMOHHBLIX
NCTOYHWKOB YrNeBOAOPOAHOIO Chbipbs, B MepBYIO
ouyepenb, 3aBUCAT OT Pa3BUTUA TEXHOMOTUMU N TeX-
HUKW J06bI4M BUTYMOB, ra3oB 1 APYTruX SHEPTrOHO-
cuTenen.

5. Ans noBblWeHNa 3(PeKTUBHOCTU U KOHKY-
PEHTOCMOCOOHOCTU pPaboTbl HeTPafULMNOHHBIX
3N1eKTPOCTaHLUMNI ¢ 60/1bLIOIA HECTabUIbHOCTBIO re-
Hepupyemoin MOLLHOCTU LenecoobpasHO npume-
HeHWe BCeX BWUAOB aKKyMy/NMpOBaHWA N30bITKOB
3Hepruun. OgHUM 13 Hanbonee paLMoHanbHbIX CMO-
CO00B aKKyMYyNMpOBAHUA 3HEPrun ABNAETCA WUC-
NoNb30BaHWE 3NeKTpoHarpeBaTe/ibHbIX KOTNO0B C
yTUAM3aLuein HaKoNIEeHHOro Tenna B CUCTeMax Te-
NA0CHabXeHuNA.

6. [na LOCTMXKEHUA YPOBHA KOHKYPEHTOCMO-
COBHOCTM M BO3MOXXHOCTY afantaluu B LeCTBYHO-
WKUX 3HeprocucTemax Heob6xogumo co3faHue
OMbITHO-MPOMbIL/IEHHbIX COJIHEYHbIX, BETPOBbIX,
reoTepmasbHbIX 3/1eKTPOCTAHLMIA, MPOBefeHne Co-
OTBETCTBYHLMNX Hay4yHO-UCCMef0BaTeNIbCKUX pa-
60T. MHOr0 HEeOXWAAHHOr0, 0YeBMAHO, MPUHECYT
HaM B NepcneKTUBe 4OCTaTOYHO IK30TUYECKUE Cce-
rogHA WCTOYHWKK 3HEprun, Kak CUINKOHOBAaA
3HepreTuka v TONJINBHbLIE 3/1IEMEHTHI.

Mbl eLLe He pa3 BCMOMHUM NPOpPOYecKue cnosa
BE/MKOro flaHte Anurbepu, noMeLLeHHble B Kaye-
CTBe anurpada B Hayane KH1Uru, KOTOpomy, KCTatu,
28 HoA6psA 2000 r. B MockBe B cagy dpMuUTax oT-
KPbIT 3amMeyaTe/ibHbll NaMATHUK UTaNbAHCKOro
ckynbntopa PoHanbpo MNupaca.
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MonnubiH Muxann BnagnMupoBud - JOKTOP reonoro-MuHepano-
rMYeCKMX Hayk, npodgeccop, akagemumk PAEH. Begyuwuii
Hay4HbIA COTPYAHMK reonornyeckoro gpakynbteta MIry. Cneyu-
anncT B 06/1aCTV TEONOTUN U Pa3BeAKN MECTOPOXAEHWIA FOpoUnX
nckonaemblx (yrns, roprounx cnaHues, YrofibHbIX rasos). ABTOp
Kypca «ANbTEPHATUBHbLIE 3HEPTOHOCUTENU» ANS CTYAEHTOB MITY.
ABTOp Hay4HbIX 1 Hay4YHO-MONYNAPHbIX CTaTeli U MOHOrpaguii.
ronuupIH AHgpeli MuxaiinoBny - KaHAMAAT Teosioro-MuHepano-
FMYecKMX Hayk, cneumanuct B 061acTu reonorM n pasBefKu
YrofbHbIX MECTOPOXAEHWI, aBTOp psja cTaTeil U MOHOrpaguia.
WccnepoBaTens TaliMbIpCKOr0 YronbHOro 6acceiHa.
MpoHnHa Hatanua MuxaiinoBHa - KaHAuMAaT recnoro-MmmHepano-
FTMYECKMX HayK, AOLEHT reonornyeckoro akynbteta MIY,
cneumanucT Mo cocTaBy W KauyecTBY YI/ieM U ropoYmx CnaHues,
AH A * M TeYeCTBEHHbIX U 3apy6eXHbIX YrOMbHbIX MECTOPOXKAEHMWIA.



