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BBEJAEHHE

Hactosimne pekoMeHIAIMA BXOAAT B KOMIUIEKC HOPMAaTHBHBIX IOKYMEHTOB IO HeTpa-
OUOMOHHON SHepreruke, ycraHornenHsx I'OCT P «HerpamuiMonnas sHeprerwka. Ha-
mpaBiIeHAA cTaHmapTH3almn. OCHOBHbBIE IIOJIOKSHUS»* B IIOATPYINY AOKYMEeHTOB «I'eo-
TepMajTbHas HepreTHKar*.

Pa3paboTka /IaHHBLIX peKOMeHfaluii oOyc/IoBIeHa BO3PacTAlOLIEMH ITOTPeOHOCTAMH
HApOXHOTO XO3MHCTBA B SHEPTOHOCHTEIIX, B TOM YHMCJIe NMyTeM YBeJIMYeHHsA MacurTaGos
HCIIONB30BaHAA HeTpalHIIMOHHEIX BO30OHORIAEMBIX M 5K TOTHIECKH YHCTHIX MCTOYHHKOB
SHEpIuH.

B HacTofINuX peKOMEHAAIWAX TaHbl TEPMHUHBI M ONpele/ieHus, OCHOBHBIX NOHITHIH,
XapaKTepHHIX U1 TEIVIOPHEPTETHUECKHX MOA3eMHLIX Bofi. IIpuBeneH CIHCOK METOHIHYec-
KO sTepaTypHi 110 MeTOIaM OLEHKH THAPOTEPMATBHEIX pecypcos (mpwioxeHue A). Ilpu-
BeJIeHE! 3aKOHOMEPHOCTH DACHPOCTpaHeHMd THAPOTEPMABPHLIX M HapOTHAPOTEPMATbHBIX
pecypcos (npHioxeHnHe B) ® IpuMep onpede/leHHs IHAPOTEPMATLHBIX PECYPCOB IO OHO-
MY H3 MeCTOpPOXZIeHHH IUIacTOBOTO THIIa (mpwioxeHue B).

* B cragum pa3paGoTKH.
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PEKOMEHAAIHNHN IO CTAHAZAPTHU3AILHAHA
N

HeTpaxunHoRHAS 3HEpreTnka
TEOTEPMAJIbHAA DHEPTETHKA
Meroanka onpeneieRHA rHAPOTEPMATBHBIX
H NapOrBAPOTEPNAILHLIX PecypcoB
NONTRADITIONAL POWER ENGINEERING
Geothermal power engineering.

Methods for determination of hydro-geothermal
and vapour-geothermal resource

Jiara eeenenns 1995—01—01

1 OBJIACTb NPUMEHEHHUSA

Hacrosimye pekoMeHAAlUK PacIIpOCTPAHSAIOTCSI Ha TEIUIOSHEPTreTH~
4YeCKHE MOA3EMHBIC BOABI ¥ YCTAHABIMBAIOT OCHOBHBIE 3aKOHOMEPHOCTH
PacnpocTpaHeH s], METOAbl OLIEHKH THIPOTEPMAJIbHAIX M ITApOTHAPOTED-
MaIbHBIX PECYPCOB (3KCIUTyaTAIlMOHHBIX 3a11acOB), METOBI OIIpee/ICHIS
HUCXOAHBIX NIApaMeTPOB IJIS YKa3aHHOH OLIEHKH, a TaKXKe TpeOOBaHHUS K
OOCTOBEPHOCTH IIPOU3BOAUMEIX OLICHOK.

TTonoxeHus1 HACTOSAILUMX peKOMEHAALIMIA MTOUTEXAT IPUMEHEHHIO TIPH
M3Y4EHUH U OLICHKE MECTOPOXISCHUHM TEIUIOSHEPreTUYECKMX BOJ BCcexX
THIIOB, a TaKXe NpU oOpMISHIH JIMLICH3WH Ha YyIaCTKU Help, NpeqHa3-
Ha4YeHHBIX AJI1 IIPOBEICHHUS TIOMCKOBO-OLIEHOYHBIX paboT M JOOBIYH TeTI-
JIO3HEPreTHYECKHX BOJ.

2 HOPMATHBHBIE CCBLUIKH

B HacTOAIIIX peKOMEHIAUMSX HCTIONMB30BaHbI CCBUTKH Ha CIIEHYIOLIHE
CTaHOApTHL:

I'OCT 17.1.1.04—80 Oxpana nmpupoasi. I'mapocdepa. Knaccuduxa-
LIS MON36MHBIX BOZ TI0 LieJISIM BOIOTIONIB30BAHMSA

I'OCT 27065—86 Kagectso Bon. TepMHUHEI H oNlpencIeHHS

OCT 41—05—263—86 Boasi moasemHubie. Knaccuduxaius mno Xxumm-
9eCKOMY COCTaBY U TeMIlepaType.
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3 OCHOBHBIE OIIPEJEIEHHAA

T'eoTepMasibHas 9HEpreTHKa Oa3sUpyeTcs Ha HCIOIb30BAaHHH TEILUIOBO-
TO NIOTEHLIMAa IPHPOIHBIX TEIJIOHOCUTENEH, TIpEACTARIEHHEBIX TepMalib-
HBEIMH BOIaMH U [IapOTHIPOTEPMAMH.

B cBs3u c 06acThIO pacnpocTpaHEHUs B PEKOMEHIALMSIX HCIIONb-
3YIOT CJICAYIOIIHE TEPMUHBI M HX OIIpeesIeHHs.

TennoHocHuTEeNs MPHUPOLH B H — NoA3eMHbIE BOIHI,
HcToNb3yeMble B KauyeCTBe MCTOYHMKA HETPANWIMOHHON 3HEPTHUH LIS
Henel TeIUIocHAOXeHHUsI pa3iIMYHbIX OOBEKTOB, ropsT4Ero BoOOCHaOXe-
HHUS ¥ BbIPaOOTKM 3JIEKTPHYECKON SHEPTHUH.

Boann Tennosnepreruueckue— I'OCT 17.1.1.04. B
HACTOSILIUX PEKOMEHAALHMAX HCIIOJB3YIOT KAK CHHOHHM TEIUIOHOCHTEIS
TIPUPOJHOTO. v

Boaow TepManbHBb e — TEIUIOIHEPTETHYECKHE BOIHI TEMIIEpa-
typoii go 100 °C (npu nasnenuu 0,1 MIIa). B cucreme mnact—ckBaxuHa
HaxonsATcsa B OAHO(A3HOM COCTOSIHHMU.

ITapoBonsinasa cMmecsd (I[IBC) — rennosHepreTMyecKue BOALI
TeMnepatypoii Beiiie 100 °C, mpeacrapisiole cMech BOABI U napa. B
IUlacTe HaXomdrcs B ofHOGa3HOM COCTOSIHUHM; B CTBOJIE CKBaXHHBI
BCJIEICTBHE CHIKCHUS AaBJICHHS] BCKHUIIAIOT U NIEpeXonsT B AByXda3Hoe
COCTOSTHHE, 00pa3ys apOBOASHYIO CMEChH.

TennoHocHTeNnNh HU3KONOTEHIUHAJTbHBH NI pHU-
PONHB M — TEIUIO3HEPreTHYECKHE BOAbI TeMriepaTypoii MeHee 70 °C.

TennoHoOCHTENb CPEJHENOTEHUMANbHBH I U-
P O I H Bl it — TerI03HepreTHYecKue Boabl TeMneparypoii 70—100 °C.

TennoHocHTEeNb BBICOKONMOTEHUMUANbHH A —
TEeIUIO9HEepreTHIECKHE BOABI TeMIepaTypoii bonee 100 °C.

MoTeHUMan TenJNO3HEPTreTHYECKH I — KOITHIECTBO
TeIUla B eqUHHIIE 0O0beMa TepMaJibHBIX BoA. OnpenessieTcs IO pa3sHOCTH
TeMIiepaTyp NpHUPONHOTO TEIVIOHOCHTEIS Ha BXOZE B TETUVIOOOMEHHUK U
Ha BBIXOZIE€ M3 HETO U TeIUIOEMKOCTH TETUIOHOCHTEJISI.

TennocoaepXaHHe — aHAIOT TIOTEHIIHAJIA TEIUIO9HEPIeTH-
yeckoro wia [IBC. Onpenensercs no pa3HOCTH KOHEYHO# U HaYaJIbHOM
TeMIIepaTyp Bo/ibl B 60JIbIIE0OGbEMHOM KJIOPUMETPE.

Musaepanuszanus— I'OCT 27065.

Ko H A MU ¥ M — COBOKYNTHOCTh TEXHHYECKHX NOKasaTeneii (ae6ur
CKBaXHHBI, TEMIIEpaTypa, JaBIeHHE Ha YCThe CKBAXXUHBI U Ip.), NIPH CO-
OTBETCTBYIOIUX 3HAYEHHUSIX KOTOPHIX 3KCIUTyaTalUUsl MeCTOPOXIEHHI
(Y4acTKOB) TeIUIO3HEPreTHYECKHUX BOJ SKOHOMHYECKH ONpaBAaHa.
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[pyrue onpeneneHus, CBI3aHHEIE C METONAMU OLICHKH THAPOTeOTEP-
MaJIbHBIX ¥ TApOTHAPOTeOTEPMATbLHBIX PECYPCOB, NPHBOAATCS B pasje-
nax 5 u 6.

4 OBIIME NPEICTABJIEHMA O NNIPUPOAHBIX TEILNIOHOCHUTEIAX,
HCIOJBL3VEMBIX B TEOTEPMAJIBHON DHEPIETHKE,
N 3AKOHOMEPHOCTSAX HUX PACITPOCTPAHEHHMA. TEXHHUKA
M TEXHOJIOTMA MCIIOJIL30BAHMSA IMPUPOJHBIX TEILIOHOCHUTEIENA

K npHMpOnHEIM TEIUIOHOCHTENAM H TEIVIO3HEPTETHISCKIM BOJAM OT-
HOCATCA NOA3eMHBIE BOABI, KOTOPHIE COAEpXaT (AaKKyMYJIHPYIOT) ITyOHH-
HOE TEIUIO 3eMHBIX He[p B KO.IMYECTBaX, ITO3BOISIONIMX 3KOHOMUYECKHU
5¢}EeKTHBHO MCNOIB30BaTh 3TO TEIUVIO ISl BHIPAOOTKH 3JIeKTPHYECKOH
SHEPIUH, TEIUIOCHAGXEH U, TOPSYET0 BOOOCHAOXKEHUS H TEXHOJIOTHYEC-
kux Uesnei. ITonyTHO OHH MOTYT HCHIONIB30BaThCA ISl GanMbHeoIoTHYeC-
KMX LieJIeH, peKpealyy # T. 1.

TemnosHepreTHYECKMit TOTEHLIMAN IPHPONHEIX TEIUIOHOCHUTEIEH Ha-
XOIMTCSI B 3aBUCHMOCTH OT I'€0JIOTO-THAPOTeOTEPMHYECKHUX OCOGEHHOC-
Tell PETHOHOB, B Ipefie/laX KOTOPHIX JIOKAIU3YIOTCSI MECTOPOXIECHHUS Tell-
JIOHEPIeTUYECKHX BOI, M BapbUpyeT B OYeHb LIMPOKHUX mpeaenax. B
CTOJIb XK€ HIMPOKMX IIpefenaX H3MEHSIOTCS M IpYTHe ToKa3aTelid Ka-
4YecTBAa NPHPOIHBIX TEIUIOHOCHTeNeH (MUHepATM3aIusa, XUMHYECKH 1
ra3’oBBIi COCTaB, CoIepXXaHUE BPEIHbIX NpUMeceH U T. 1.).

CoBpeMeHHDII TEXHHYECKHI YPOBeHb B POCCHH MO3BOJISIET HCIIONB30-
BaTh B Ka4eCTBE TEIUIO3HEPreTUYECKHX BOJ NMOA3EMHBIE BOIbI TEMIIEPATY-
poii He MeHee 40—50 °C, XOTs1 B IPMHLIHIIE MOTYT HCIIO/B30BATLCSA BOXLI
H ¢ bonee HU3KOH TeMIIepaTypon.

HuskonoreH1manbHbie TEIVIOHOCUTEU MOTYT HCIIONL30BaTLCS B pas-
JIMYHBIX TEXHOJIOTMYECKUX Ipolieccax (OTTaMBaHME MEp3JNBIX TPYHTOB,
TIPOMBIBKA poccHINe#i ¥ Op.), IUIst 000rpeBa OTKPLITOTO IPyHTa, Noforpe-
Ba BOabl B pbI6OPa3BOAHBIX BOJOEMAX, IJIsSl TOPAYETO BONOCHAOXEHU.

CpenHenoTeHUMAIbHbIE TETUIOHOCHTEH HCTIONB3YIOT AJIs TETUIOCHA6-
XESHUS NIPOMBILIVIEHHBIX, CEJIbCKOXO3HCTBEHHBIX, KOMMVHAITLHBIX OObeK~
TOB, a TAKXe B TEXHOJIOTMYECKHX Tipolieccax (CyLIKa ApeBeCUHBI, ¢ep-
MEHTAUHUs Yas M [p.).

BricoKonoTeHUMATbHBIE TEIUIOHOCUTEH UCTIONB3YIOT VISl TEIUIOCHA0-
XeHus, a npu temniepatype 150 °C u Buillie — UIs1 BBIPaOOTKH 3JIEKTPO-
3HEPIHH.

w



P 50—605—86—94

BricOoKONOTEHUMAIBHEIC TCIINIOHOCHUTCIIN, HCIIOJIL3YEMBIC J14 Bblpa-
OOTKH 3JICKTPOIHCPINH, XapaKTCPpHU3YIOTCA CIeAYIOIMMHU NOKa3aTCIIMH.

Tuns MecropoxneHHi

Toxasatemm Onnodasuue ¢ [Byxdasue | eyxdasusie
OmHodasnre | TApoKOHIeH- | BomenpeoGia- | maponpeoGna-
catHo$ soHOH IRIOmEE RIOmMye
Temmepatypa B Xomnekrope, ‘C 180 180—250 | 250—300 250275
H BRIIE
Buz TerutoHOCHTE Ha NMOBEpXHOC-
™ IIBC IIBC, nap | IIBC, map Tlap
DHTAUTHITHA TeIUIOHOCHTENA, KIIX/kr| 420-—750 760—1050 11050—2700| 2700—2940
TennosHepreTHYeckas MOIIHOCTH
MecTopoxaenuit, KBr (I'kan/n) n10°—n10! n101t 7101—n102}| n10l1—n103

HomuMo TeMIIepaTypsl TPHHIMITHANTLHOE 3HAYEHHE IJISI HCTIO/Ih30Ba~
HHs NOA3EMHBIX BOJX B KaYecTBe TCIDIOHOCUTENS HMEIOT X MUHepaIn3a-
1M ¥ XUMHYECKHH cocTaB, KOTOpble ONPEAesSTIOT TEXHHKY ¥ TEXHOJIO-
THIO MCTIONB30BAaHUS X TEIUIOBOTO TIOTEHI[MAZIAa M pa3paboTKu MecTo-
pOXIEeHUH.

TlogseMHBIE BOIBI C NOBBIIICHHLIMH TEMITEpATYpaMK UMEIOT LIMPOKOe
perMOHaNIbHOE pacnpocTpaHeHue Ha TeppuTopun P®. OcHOBHBIE 3aK0-
HOMEPHOCTHU UX PacripocTpaHeHMsI IPHBEACHBI B IPWIOXKEeHUHU B.

TexHonmorusi HCNOAB30BAHMST TIPHPOAHBIX TEIVIOHOCHTENEeH YCIOBHO
MOXeET MoApa3icicHa Ha ABe YacTH: JoObIYa TETUIOHOCHTEA H HCTIONB30-
BaHME TEIUIOBOTO MOTCHIHAIA Y NOTpeOUTENs C NOMOLIBIO Pa3JIMIHbIX
TEIJIOTEXHMYSCKHUX WIH TETUIO9HEPreTHIECKHX CHCTEM.

MecTopoXIeHHs M YYacTKH TeIUVIO3HEPreTHYeCKUX Bol, ISl AOOLIYM
TEIUVIOHOCHTENS! pa3pabaThIBaIOTCs TIPH TIOMOILM SKCIUTYyaTALIHOH HBIX CKBa-
XWH 1160 POHTAHHBIM (32 CYET yIIpyroii SHEpTHH IUIaCcTOB), JJHOO Hacoc-
HBIM COCOOOM € IPUMEHEHHEM BOXONOXLEMHHKOB.

OnHaxo [uisi colleHbIX (MuHepanuzauus 10—35 r/qm?) Bog u paccosioB
(MuHepaym3auusa Gosnee 35 r/aM3) Mo 3KONOTHYECKHM NPUYHMHAM AJIS
DOOLIYM TEIUIOHOCHTENCH NPHMEHSIOT TAK Ha3hIBaeMyIO FeOHUPKYISiLH-~
oHHy10 Texnonoruio (F'C-rexHonorus). I[Ipu 3710l TEXHONOTMH MOCTY-
Naolel U3 IKCIUTYyaTALMOHHBIX CKBAXHWH TEIUIOHOCHTEh IPONMYCKAeTCst
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yepe3 1-i KOHTYpP TeIUIOOOMEHHHKA M 3aKaHYHMBAeTCA B MPOAYKTH BHBIH
BOIOHOCHBIN TOPM3OHT 4epe3 HarHeTare/ibHble CKBaXHHEB. O6paTHy1I0
3aKayKy TEIUIOHOCUTENSI MPOU3BOLAT KaK Ha MECTOPOXACHUSA IIacTo-
BBIX, TaK ¥ Ha TpelMHHO-XWibHbIX [TTC.

I'unporeorepManbHble ¥ TAPOTHAPOTEOTEPMAIbHbIE PECYPCHI OLIECHHU-
BalOT IIPMMEHHUTEIBHO K TEXHHKO-3KOHOMHYECKUM NTOKA3aTeNsIM, KOTO-
phle 0O0CHOBBHIBAIOTCS JIMOO Ha YCThE CKBAXHUH, JIMOO Ha IPYINIIOBHIX Tel-
JIOBBIX MyHKTaX, ;00 Ha TetwiooomenHuke (nipu ['LIC-trexnonorun). Ta-
K¥e oKa3aTed OOOCHOBBIBAIOTCS KakK C YU€TOM KadecTBa M KOJHYe-
CTBa TEIUIOHOCHUTENIEH, TaK ¥ 0COOGEHHOCTEH HCMIOIb30BAHMA TEIIOBOTO
TIoTeHLMAJIa IOTPEOHTESIMH.

IIpuponHsie TerIOHOCHTENN KaK B ONHOKOHTYPHBIX, TaK U B ABYX-
KOHTYPHBIX CHCTEMaX MOTYT HCIOJIL30BAaThCA KaK 0e3 HOorpeBa, TaK M C
TIMKOBBIM AOTPEBOM.

TeXHUKO-3KOHOMUYECKHE MOKa3aTeIH 00OCHOBBIBAIOTCS [UIS1 KaX IO~
TO MEeCTOpOXIEHU (Y4acTKa) H IIPH 3TOM COCTaBIBIETCS] TEXHHUKO-3KOHO-
Muyeckoe obocHoBaHue (TOO) xoHaMIMIA.

5 METOZbI OIIPEJEJIEHHAA THAPOIEOTEPMAJIBHBIX
" IIAPOTHUJAPOTEOTEPMAJIbHBIX PECYPCOB

OueHKa rHAPOreOTEPMAIbHBIX U NAPOTHAPOTEOTEPMAIBHBIX PECYPCOB
WJIV 3KCIUTYaTALIMOHHBIX 3aTIaCOB TEIUIO3HEPTETHYECKUX BO 3aK/TI0YaeT-
cs B onpeesieHHH BO3MOXHOW IIPOH3BOAMTENLHOCTH -BOA03abOpHOIO
COOPYXEHHSI TIPH 3aJaHHOM TIOHMXEHHH YPOBHS (WM YCThEBOTO JaBJie-
HMSI) BOABI B CKBaXXMHE WIM B IIPOrHO3€¢ CHIDKEHHS YPOBHS (YCTHEBOTO
OaBJICHUSI) TIPY 3alaHHOM MPOM3BOAUTENBHOCTH BOLO3260PHOTO COOpY-
xeHHs. OMHOBPEMEHHO NOJDKHO ObITh HOKA3aHO, YTO NMPH pacyeTHOM
BOJOOTOOPE KA4YECTBO TEPMAIbLHBIX BOJ (TeMIepaTypa, XMMHUYECKHii
€OCTaB M Ip.) OyoyT yOOBJIETBOPATh 00OCHOBAaHHBIM B TOO TeXHHKO-
9KOHOMMYECKUM (KOHAUIMOHHbBIM) TOKA3aTeNlssM B TE€YEHUE BCETO Ie-
pHOJa IKCIUTyaTaliuu.

Pecypcrl (3KcITyaTaLlMOHHBIE 3amachl) MOACYUTHIBAIOTCS IO MECTO-
POXIECHHUSIM WIH 3KCIUTyaTALMOHHBIM Y4acTKaM C LeJiblo oopMIeHUs
JMLICH3UI Ha 3THM MECTOPOXACHHUS AJisl JOObIYH TeIJIOAHEPreTHYSCKHUX
BOA M OOOCHOBAHUSI IPOSKTUPOBAHHUS BOLZO3aOOPHBIX COOPYXECHHUM IS
obecneyeHus1 KOHKPETHBIX OGBHEKTOB TEIUIOM WIIH IAapOM, a TAKXKE B IIpe-
nenax KPYIMHbBIX THIPOTEOJIOTMYECKHX PETHOHOB 151 060CHOBAHUS TeHE -
PAJILHBIX CXEM HCTIONB30BAHHUSI 3THX BOJ B HAPOAHOM XO3SIHCTBe (peruo-
HaJIbHasl OLeHKa).

2—-129
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Ha MecTopoxneHHsIX (Y4acTKaX) 3KCIUTyaTAllHOHHBIE 3a[lachl OLEHH-
BAIOT 11O pe3yIbTaTaM CHelHaIbHBIX pasBeIOUHbIX paboT WK 110 JaHHBIM
SKCIUTyaTalliH JeHCTBYIOLIMX BOI03abopoB. 3amacsl IIpH 3TOM OLICHHBA-
10T, KaK NPaBUJIO, C YIETOM 3asiBJICHHBIX IOTPeOHOCTEH B TEILUIO3HEpre-
THYECKOM CEHIpEE.

PernonanbHast olleHKa CTaBHUT CBOeH 3a/iadeil, KaK MPaBuiIo, TIOJIHYIO
OLICHKY SKCIUTyaTallUOHHBLIX PECYpCOB PETMOHa M IIPOM3BOAMTCS IVIaB-
HBIM 06pa3oM Ha OCHOBaHUY aHaMU3a ¥ 0000meHNs1 POHAOBLIX H OIy6-
JTMKOBaHHBIX MAaTEPHAJIOB; IPU 3TOM B OTACIBHBIX CIIYYasiX JOIYCKAETCS
peBU3HOHHOE 06ciefoBaHMe paHee IPOOYPEeHHBIX CKBaKHH (HedbTAHBIX,
Ta30BBIX U T. O.). Bo BceX OlleHKaX JOJDKHO YIWUTBIBATHCS HaIMJIUe IOeii-
CTBYIOLIMX BOHO3a0OPHLIX COOPYXEHHH (XO3SHCTBEHHO-IIUTLEBRIX, MH-
HepaJIbHBIX, TIPOMBINIIEHHBIX BOX) H TIPOMBICIIOB IO Ho6brde HedTH H
rasa c LeJIbl0 YCTAHOBJIEHHS BO3MOXHOTIO B3aMHOTIO B/IMSTHUS NPOEKTHU-
pyeMoro ¥ AeHCTBYIOIMMX BOA03a60PHBIX U IIPOMBICIIOBBIX COOPYXEHUH.

PazpaboTka MecTopoXIeHUI TepMaJIbHBIX Box (0COOEHHO IIACTOBOTO
THIIa) B OCHOBHOM NIPOMCXOAMT NPH HEYCTAaHOBHBLIEMCS pexume Duiib-
Tpaimu XuakoctH. [To3ToMy npH OLieHKE pecypcoB (KCIUTyaTalIMOHHBIX
3aI1acoB) OIIpeAesIsIeTCsI CPOK pa3paboTKH MECTOPOXICHUs, B TCUCHHE
KOTOPOTO KOJIHYECTBO U KAYECTBO NOA3EMHBIX BOJ JO/LKHO COOTBETCTBO-
BaTh KOHAMLMOHHBIM NOKA3aTelsIM, a oXuaaeMasi BeJIMYMHAa CHIDKECHHA
YPOBHSI HE TIPEBBHICUT JOMYCTHMYIO.

1151 olleHKM pecypcoB (3aIllacoB) TEIUIO3HEPTETHIECKHUX BOJ MCHOJb-
3YIOT B OCHOBHOM T'HAPOAMHAMHYECKHI1 U THApaBIHIeCKHH MeToabl. Bos-
MOXHO COBMECTHOE HCIIOJIb30BAaHHE 3THX METOAOB (KOMOMHHPOBaHHBIH
MeTon). JlonmycTM ¥ MeTOZ: THIPOTEONIOTHIECKOH aHaJIOTHH, OFHAKO IpaK-
TUYecKoe IPUMEHEHHE ero TpeOyeT AoKa3aTeIbCTBA CXOACTBA TMAPOreo-
norudeckoil o6CTAaHOBKM. M OCHOBHBIX NAapaMeTPOB MEXAY 3TaJOHOM
(06BbEKTOM-aHAJIOTOM) M U3YYaeMBbIM OOBEKTOM.

Fl'mazpoanuHaMHuuyecKHe MeTodh 6a3upylorcs Ha
IOCTaTOYHO CTPOTHX TMAPOANHAMHYECKUX U TeIUIoQHU3HYECKHX pelle-
HYSIX ¥ IPUMEHSTIOTCS B OCHOBHOM JUts1 iacToBbX I'TTC u npuypoden-
HBIX K HUM MecTopoxaeHuil. OHH NO3BOJISIIOT PacCYUTHIBATD TOHMKECHUS
YPOBHEH WM IUIACTOBBIE NETIPECCHH, a TAKXKE YCTheBbl€ JaBICHHUs BONO-
3a060pHBIX M HarHeTaTeIbHbIX CKBAXHH NPHU IPOESKTHOM IeOHTe B CHCTE-
Me IUTacT—BONONPHUEMHAS YacTh — CTBOJI CKBAaXXMHBI C YYETOM THApOTe-
ONIOTHYECKMX NAapaMeTPOB M IPaHUYHBIX YCJIOBHHM IUIACTa, CTENCHH H
Xapakrepa BCKPHITHS BOJOHOCHOTO FTOPH30HTA, TEXHUIECKHUX IApaMETPOB
CKBaCKMHBI, TEIUIONOTEPh U BhIAEJIEHNS Ia30B B CTBOJIE CKBaxXuHbI. [Ipu
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pacdeTax MCMOIB3YIOT JOCTAaTOYHO OGOCHOBaHHBIE 3aKOHOMEPHOCTH H
o61Ieu3BeCTHEIE pacyeTHbIE 3aBUCMMOCTH IUIsI BHILIENPUBEACHHBIX YCIIO-
Bu#. IIpu 3TOM 17151 OTHOCHTENIBHO NPOCTHIX YCJIOBUI, KOTIa MPHUPOAHEIE
YCIOBHSA MOTYT OBITh NPUBEACHH K TUTIOBBIM PacYETHHIM CXeMaM, NpH-
MEHSIOT aHAJIMTHIECKHUE METO/IbI, B 60Jiee CIOXHBIX YCIOBUAX 1Ie/1eco06-
Pa3HO MCIIONB30BAHUE METONOB MaTeMaTUIECKOTO MOAEMPOBAaHUs, pea-
JIN3yeMBIX Ha COBpPeMEeHHBIX DBM.

OueHKa pecypcoB (3KCIUTyaTaLIMOHHBIX 3aI1acOB) TEPMAILHBIX BOA U
napopoasHiix cMeceii (IIBC) muapasiniecKiuM METOIOM 3aKITIOYaeTCsl B
omnpeneneHuH AebuTa Bo103ab0pHOIO COOPYXEHHUS WIHM TIPOTHO3HBIX MO~
HIDKCHUM YPOBHE#H B CKBaXMHaX 10 SMITUPHYECKHUM AaHHBIM, NOJTy4eH-
HBIM HETIOCPEeCTBEHHO B IIpoliecce IIPOBEACHUS ONBITA ¥ KOMIUIEKCHO
VIUTHIBAIOLIMM BIHSIHUE Pa3IMYHBIX GaKTOPOB (ECTECTBEHHBIX M UCKYC-
CTBEHHBIX), ONPEACIISIOIHX PeXUM BOTOOTOOpA.

lT'mapaBaudyecKMH MeToO OUSHKHM 3anacoB NPUMEHSIOT
TIPH CYIIECTBEHHOM HEOJHOPOAHOCTH BOXOBMELIAIOUIMX IMOPOX, CIOX-
HOM Te0JIOTO-CTPYKTYPHOM CTPOSHHMH MECTOPOXICHHIH, & TAKXKe NPH CIOX-~
HBIX TeOTEPMHYECKHX YCIOBHSIX, ONPEACIIIOIMX GOPMUPOBAHHE TEPMATH-
HBIX BOJ M 3aKOHOMEPHOCTH HX pacTipeieJieHUs. OTH yCIOBHSI XapaKTep-
HBI IVISI MECTOPOXIEHHI TPEIMHHO-XIIbHOTO TUIIa, KOTJAa CXeMaTH3a-
1IMs1 IPUPOHOM 06CTaHOBKH, 060CHOBAaHME TPaHUYHLIX YCIIOBUH U OI-
pelesneHHe ONBITHBIM IyTEM PacyeTHBIX THAPOTEOJIOTHYECKUX NapaMeT-
POB CONPSIKEHBI C OONBIIMMH TPYAHOCTSIMH, THOO TPAKTHYECKH HEBO3-
MOXHBI. [IpH aHAJIOTHYHBIX OGCTOSATENBCTBAX 3TOT METOI MCIONB3YIOT U
w11 Haubonee CI0XHBIX MECTOPOXICHUIH TUIaCTOBOTO THIIA.

Kak rugponmHaMu4ecKHii, TaK M THAPABIMYECKHII METOAbl OLEHKH
9KCIUTyaTallHOHHBIX 3aIlacoB MMEIOT ollpedesieHHble HegocTaTku. st
THIPOAMHAMHYECKUX METONOB (OCOOEHHO NPH MCIIOJIb30BAHMH aHAJTHTH-
YeCcKHX pellleHHi) TpeOyloTcs OBOILHO CTpoTas CXeMaTH3alusl IPUPO -
HOH OOCTAaHOBKHM M OOOCHOBAHHOCTb PacCYE€THBIX THAPOTEOJIOTHYECKHX
napaMeTpoB. [ MapaBIMyeCKuil METOX, OCHOBAHHBII Ha KOHKPETHBIX 3M-
NMPUIECKUX 3aBUCHMOCTSIX, TAKUX TPeOOBaHMI1 HE MPeNbIRIISIET, OMHAKO
IUTHTEJIBHOCTb 9KCIUIYaTAMOHHBIX BBINYCKOB (OTKAYEK), IO HaHHBIM
KOTOPBIX BBLIBIISIIOTCS] 3MITUPUYECKHC 3aBUCHMOCTH, HECOM3MEPHUMO MaJla
TI0 CPaBHEHUIO C PaCYETHBLIM CPOKOM 3KCIUTyaTallii Bog03abopoB.

IToatoMy B psifie ciiyyaeB, OCOGEHHO B YCIOBHSIX HEYCTAHOBUBLICHCSI
dwsTpamy Xunkocty, 3¢bHEeKTUBHBIM MOXET GbITH COBMECTHOE HCTIONb-
30BaHUE T'MIPOOWHAMMYECKOTO M THAPABIMYECKOTO METOAOB. B Takux
cIy4YasiX rHIPaBIMYECKHM METOIOM OTNpefensieTcsl TIOHIDKEHHE YPOBHS
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TIpH IIPOEKTHOM JeOUTe CKBaXUH (C YI€TOM MX B3aUMOIESHCTBH) HA Ile-
PHOI BpEMEHH, COOTBETCTBYIOLIMI NPONOJDKUTEIbHOCTH OMBITHRIX pa-
60T. JononHuTeNbHOe TMOHICKEHHE YPOBHS Ha KOHEH pacdyeTHOTO Iie-
pHOAa TIPH 3TOM Xe NeOUTe CKBaXHWH ompeaenseTcsl THAPOAUHAMIUYeC-
KUM METOIOM.

6 METOIbI OIPENAEJIEHMA HUCXOIXHBIX IIAPAMETPOB

IIns1 OLleHKH pecypcoB (3KCIUTyaTAlIHOHHBIX 3allacOB) MECTOPOXIe-
HUH TEIUIO3HEPTETUYECKHX BOJI C YIETOM OCOOEHHOCTEH MX I'€0NIOTOTHA-
POTeOJIOTHYECKHX YCIOBUH M TEXHONOTHH pa3paboTKH B poLiecce u3yde-
HUSI HeoOXOMUMO ompee/icHUe THIPOTeoJOTHYeCcKX, BOTHO-dpHu3udec-
KuX, TelUiodbHU3HIEeCKUX TTapaMeTpoB, a TaKXe TIapaMeTPOB U MoKa3aTe-
Jie#, XapaKTe pU3yIOIIMX Ka4yeCTBO NMPUPOLHBIX TEIVIOHOCHUTEIICH.

IT'maporeonoruueckue napamertp H. K ocHOBHEIM
THAPOTEOJIOTHYECKHM ITapaMeTpaM, XapaKTepU3YIOLIMM BOJOHACHILIEHHBIH
IUIACT M HCIIOIb3YEMbIM ISl THAPOIUHAMHYECKUX NIPOTHO30B NPH MOA-
cYeTe pecypcoB (KCIUTyaTaIOHHBIX 3aI1aCOB) THAPOXMHAMUYECKUM WIH
KOMOMHUPOBaHHBIM METOAMH, OTHOCATCS K03 dUIIHEeHTH BOOOIIPOBO-
IVIMOCTH M ITbe30NIPOBOAHOCTH.

Koaddunuent BogonpoBouMocTy (WM BOIONPOBOAMMOCTD ) IIPECTaB-
JIsieT npou3BeneHue Koadduimenta puwisTpanuy Ha 3¢ GheKTHBHYIO MOLII-
HocTh (Km) 1 uMeeT pasMepHocTh M2/cyT. Onpeniesnisiercss oBBIMHO KaK
KOMIUIEKCHBIH IapaMeTp Mo AaHHBIM 06pabOTKY OAHHOYHEIX M KYCTO-
BBIX OTKA4eK IyTeM IOCTPoeHHUs noiysiorapudMudeckux rpadpmkoB cHU-
XEeHUA WIH BOCCTAHOBJICHHS IaBieHus (YPOBHS) U MX 06paboTKU C HC-
TIoJIb30BaHUeM ypaBHeHMs Teiica—JIxeiiko6a.

IIpu pasnenbHOM oTpefesieHHH BXOASIIHMX B BOAOIIPOBOAMMOCTSD Ta-
paMeTpoB KoabduimeHT GUIbTPALlMH ONPEAEIISIIOT JAG0OpaTOPHBIMU Me-
TomaMM Ha o6paslax KepHa, a 3¢pdeKTUBHAS MOITHOCTh — IO JAaHHBIM
reobusnyeckux uccaenosanuii ckpaxud (T'AC).

Koaddunuenr npe3onpoBoauMocT (d) WIK Nbe30NPOBOAHOCTD TIpEH-
CTaB/IsieT KOMIUIEKCHEIH ITapaMeTp M XapaKTepU3yeT CKOPOCTb Niepepacii-
peneseHus NaBlIeHHs B BOXOHOCHOM TOPH30HTE NOJ BIIMSIHUEM €TI0 BO3-
MyleHus (BofpooTOopa Wi 3aKayku). OnpenensieTcsi OTHOBPEMEHHO C
K03 PuIHEeHTOM BOJONPOBOAUMOCTH IO NOJynorapudpMudecKuM rpa-
duxaM cHIDKeHUs (BOCCTAaHOR/IECHYST) AaBieHus (YPOBH:) B HabmonaTesb-
HBIX CKBAXWHaX IPU KYCTOBBIX OTKayKaX. [IpubmusurensHo xoaddu-
UHEHT ITbe30TPOBONHOCTH MOXET PAaCcCUMTHIBATHCSI KaK OTHOLIEHHE KO-
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adpdunuenTa GUILTPAIMY K IPOU3BEASHUIO BASKOCTH BOIEI Ha K03 du-
nHenT ynpyroemgocta (B*). IlocrienHuii Takke NpeAcTapiIsieT KOMIUIEKC-
HEI mapaMeTp ¥ GHU3NMIECKH IOKA3hIBAET, KAKOe KOJIMYECTBO XKUIKOCTH
MOXeT BRICBOGOIHNTLCS U3 eQUHHIIBI IIPH CHIDKCHUH B HEM JaB/IeHUs Ha
1 MIla wiu 1 M Box. CT. 3a CYET pacIIUPeHHs BOAbI 1 OHOBPEMEHHOTO
CXaTHs1 OPOIHI.

P*=n(BytPBx) wm B*=PBc+npy,

e Py, B ¥ Px — KO3DPHUIMEHTH YIPYTOro CXaTusl IOPOALI M XUl -
KOCTH; ONpeeaIoTCs B IAGOpaTOPHBIX YCIOBHSIX WM TI0 CTIPABOYHHKAM;

1 — MOPHUCTOCTD.

K BoogHo-pu3MYIEeCKHM MapaMeTpaM OTHOCITCH:
TIOpPUCTOCTh (001Uasi, OTKPhITAsl, aKTHUBHasA), Ko3dduLNeHT npoHuLae-
MoCTH WiN Ko3dduumesT GUIbTpaluH, TUIOTHOCTD MIOPOIBI WU CKeJleTa
TIOPOARI, IVIOTHOCTD BOIBI, BSI3KOCTh BOABI, KO3(dHIIMEHT ynpyroro cxa-
THS ITOPOALI X BOIHI.

ITopucrocTs (1) — 4acTh obiero oobeMa obpasuia, 3aHUMAEMOTO 10~
POBBIM IpocTpaHCcTBOM. OOI11ast MOPUCTOCTh XapaKTepHu3yeTcsi 00beMoM
BceX ITyCTOT; OTKphITasi — 00beMOM HMYCTOT, COOBIIAIOMMXCS MEXIY CO-
60ii; aKkTHBHasI — 0O6bEeMOM MYCTOT, 110 KOTOPBIM TIPOMCXOAUT ABIDKEHHE
XuUakocTy. UaMepsieTcs B NONSX eMUHULBI WIM IPOLICHTAX.

Bce BUABI TOPHCTOCTH ONpeAesaIoOT Ha o6pa3niax KepHa CTaHAapTHHI-
MM MeToaMH. B ecTecTBeHHOM 3ajleTaHMM BONOBMEUIAIOLIUX TIOPO] IO~
PHCTOCTh MOXeT onpeaesiThes no nanueiM TUC.

Koaddunuent nponnnaemocTn 1win nponunaeMocts (Ky,) xapakrepu-
3yeT CIIOCOOHOCTh NMOPOIbI MPOMYCKATh CKBO3b ce0s1 KUAKOCTh WIH ra3
o[ IeMCTBHEM Tlepenana nasieHus. MaMepsiercsa B MkM2. Onpenensiercs
nabopaTopHEIMH MeTOIAMH Ha ofpa3liax KepHa Ha CIieMaJIbHbIX IpHGo-
pax.
Koabdumuent Gpuabrpanuu B omIHIHE OT IPOHULIAEMOCTH XapaKTepH-
3yeT CBOMCTBA IUIacTa IPOITYCKATh CKBO3b cebs BOAY U cBoiicTBa GWIbT-
pYIOLIeiics B HeM XHUIKOCTH.

HMeeT pasMepHOCTb CKOPOCTH (M/CYT) M YHC/ICHHO BBIPAXaeT Pacxol
TIOTOKA IUIACTOBOM XUIKOCTH Yepe3 eJUHMILY IUIOINAIH €ro XXUBOTO cede-
HHs NIPH YKIOHE NTb€30METPHUYECKOH MOBEPXHOCTH, PARHOM €IMHULE.

IInoTHOCTS HOPOIR! (Y,) MpEICTaBIgET MacCy TIOPOABI B eIWHHLIE OObEMa.
Usmepsietca B xr/m3. Onpenensercs 1a6opaToOpHHIMHA METOAAMH Ha 06-
pasuax kepHa. [JoMHMO IJIOTHOCTH MOPOIEI Pa3INYAIOT IVIOTHOCTh CKe-
1ieTa NopoAH (y), T- €. INIOTHOCTh MUHEPAJIOB, cJaraloliMx rnopoay (6e3
ydeTa 1op).
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ILaoTHocTs Boas! (y;) — Macca BoABI B eAuHHULE o6beMa (kr/M3). Us-
MeHseTCsI B 3aBUCHMOCTH OT TeMIIEpaTyphl, MUHEpATH3allMH U JaBJICHUS.
OmnpenensieTcs: B JAGOPaTOPHBIX YCIOBUSX Ha Npobax IUIACTOBOM BOZIBI.
MoXeT OnpenesThes 0 CTIPABOYHHUKAM WIH PaCCYMTHIBATHCS O IMITH-
pudeckuM dbopMyraMm.

Baskocrb (p) XapakTepU3yeT CBOHCTBO XHUAKHX CPEJl CONPOTHBISATLCS
Te4YeHuIo, T. e. caBuTy. MiaMepsiercsa B [1a. OnpenensieTcs: B cieliMaIbHbIX
npubopax — BHCKO3MMeTpax. MoXeT onpeaensaThes MO CIipaBOYHHKAM
Wi rpadUKaM, YIUTHIBAIOLIAM 3aBUCHUMOCTD BSI3KOCTH OT TEMIIEpPaTypHhl
1 MUHEepaJIU3alui.

Kos¢dunuent ynpyroro cxaTns (B) XapaKTepH3yeT CLIOCOOGHOCTDb Be-
1ecTBa (TIIOpo/ibl, CKeNeTa IOPOME, TIACTOBOM XHUIKOCTH) H3MEHSTh CBOi
00beM o BIHUSTHUEM TIPHIOXEeHHOTOo NaBiieHus. Vi3sMepsieTcs: B OTHOCH-
TeJIbHBIX efuHHLaxX (HanpuMmep 1/MIla wiu 1/M). OnpenensieTcd Ha IpHU-
60pax BCECTOPOHHETO CXATHS THIA CTAGHWIOMETPOB MIIH TI0 CTIPaBOYHH-
XaM.

TennodusumuecKue mnapamMeTp bl HEOOXOXMMBI IJIs
TEIUIOBBIX IIPOTHO30B paboThl BOX03a00POB TEIJIOIHEPTETHISCKHUX BOI H
npexnae BCero ¢ IpuMeHeHHueM obpaTHOM 3aKka4yku oTpaboTaHHOrO Tem-
no”ocurtens. i TeIUTOBBIX pacyeTOB HEOOXOMUMBI TaKHe TapaMeTphl,
KaK yleJIbHasl TeIUIOeMKOCTh, TeIUIOTIPOBOXHOCTS ¥ K03 bHUIMEHT TeM-
TIepaTypONpOBOIHOCTH.

VYneapnaa rewioeMkocts (C) npencTaBisieT KOJIUYECTBO TEIUIOTHI,
KOTOpO€ HaIo COOOLIMTh €AMHHUIIE Macchl BellecTBa (IOPOMABI, BOALI),
yTOOB M3MEHUTH TemnepaTypy ero Ha 1 K. Mamepsierca B Ix/(r - K).
HismeHseTCs B 3aBUCUMOCTH OT TeMIlepaTyphl. OnipeniensieTcsl B KaJIOpH-
MeTpax Ha obpasijax KepHa 1 npobax IJIacTOBOI BOAbI WIHM IPUHUMAETCS
TIO CLIPAaBOYHUKAM.

TemnonpoBogHOCTh (1) — MapaMeTp, NOKa3hIBAIOIIMMA, KaKoe KOJIH-
YeCTBO TEIUIOTHI TepefaeTcs 3a eIMHHIY BpeMEeHH CKBO3b €IHHMYHYIO
IJIOLIAAb ITOBEPXHOCTH €AMHHUYHON TOJIIIMHBI IIPH Pa3HOCTU TeMIlEpa-
1yp B 1 K. U3amepserca B Br/(M* K). Onpenensiercss B 1a60paTopHBIX
YCIJIOBHUSIX Ha IUITACTMHKAX (TabNIeTKaxX) NMOopo ¢ MOMOLIBIO JIa3epPHBIX NpH-
6opoB. /1719 BOIBI IPUHMMAETCS TIO CTIPAaBOYHHUKAM.

Koadppunuenr remuepaTyponpoBOIHOCTH TIPEACTABISIET aHAJIOT KO3G-
duIEeHTa NHE30NPOBOOHOCTH M XapaKTepU3yeT CKOPOCTD Tepeadd TeM-
nieparyphl. UaMmepsietcs B M2/c.

KadyecTBo TennosHeprermiecKHX BOJIWH
TIPUPOIHBIX TEIVIOHOCHTENEH XapaKTepu3yeTcsl CAeXYIOIUMH ToKasaTe-
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JIIMM ¥ IapaMeTpaMM: MUHepajIi3aliis M XUMH4eCKHi cocTaB, TeMIlepa-
Typa (Wi MapoBOASIHBIX cMeceil — TeTUioconepXaHue), ra30HAaChHIIIEH-
HOCTB ¥ COCTaB Ia30B.

Mpunepanu3anus # XNMHYECKHi COCTAB (BKITI09as1 COlepXAHHE TI0JIe3-
HBEIX KOMNIOHEHTOB M BPEIHBIX NpUMeceii) ONpeAesaioTcs 110 aHaIHU3aM
1po6 BoAHl B JIAOOPAaTOPHBIX YCJIOBUSX, OTOOPaHHBIX HA YCThE CKBaXKHHBbI
WIN DIyOMHHBIMM IIpo6ooT6opHUKaMH. 11 aHaMM30B 1Ipo6 BOIBI HC-
TOMIB3YIOTCS CTaHIapTHbIe METONUKH. JI71s1 TapOBOASIHBIX CMeceii razoBas
(mapoBast) ¥ BOAHAsI COCTABJIAIONINE aHAM3HUPYIOTCS Pa3le]bHO TIOCIIE
cellapUpOBaHUS.

Temneparypa BObI OTIIpe[iesIsieTCs Ha YCThE H B IJIACTOBLIX YCJIOBHSX C
NpHUMeHEHHEM JEKTPUIECKHX (TEPMOMETPOB CONPOTHURICHHS, TEPMOTIap)
U pTYTHHIX TepMoMeTpoB. Mamepsierest B K wu °C.

Temnoconepxanne (HTAIBONA) NPEICTARISAET KOJTHIECTBO TEIVIOTH B
enuHuLe Macchl napoponsiHoit cMmecu (IIBC) wimm mapa. HMamepsiercs
B JIx/r. Onpenenserca npu onpoGOBaHUHM CKBAXHH C MOMOLIBLIO GOJb-
1eo6bEeMHBIX KAJIOPUMETPOB WIH CENapaTopoB.

T'a30BachIIERHOCTD TIpENCTaBIsIeT 0ObeM ras3a (MIpH HOPMAJIbHBIX yC-
NOBHSIX) B elUHMILIE o6beMa XunkocTu. Mamepsietcs B M3/m3. Onpenens-
eTcsl IIpY ONpoOOBaHMY CKBAaXHH C IIOMOIIBIO Ta300TACHIUTENEH TTyTeM
pas[ieIbHOTO U3MEPEHUs pacXoia XXUIKOCTH M rasa, a Takke ImyTeM or6o-
pa ¥ noclefyloliero pa3rasupoBaHMS MIYOMHHBIX 1npo6. CocTaB ras’oB
u3ydaercsi MyTeM JIabopaTOPHBIX aHAJIM30B IIpob raza ¢ NpUMEHEHUEM
ra3oBbIX XxpoMaTorpados. Ocob6oe BHUMaHHE NOIDKHO YAEJSATHCS ONpene-
nenuio Kucnex rasos (H,S, CO;y).

J17151 IPOrHO3HBIX PacyeTOB BOI03a00POB UCTIONB3YIOTCSI TAKKE CIICAY-
IOLIYe MOKA3aTeNH; JaBlIeHHe HA YCTheé CKBAOXWHBI WIH JIHHAMHYCCKUI
YPOBeHb, JaBIeHHe HaTHeTaHUs, JeOUT 3KCIUTyaTallMOHHOI (Bogo3abop-
HO) CKBaXWHEI, IPHEMHCTOCTh HaATHETATEIbHOM CKBAXUHbI. DTH ITOKA~
3aTeH OOBIMHO SBJISIIOTCS PAaCYETHBIMU.

7 TPEBOBAHHA K JOCTOBEPHOCTH OLIEHOK PECYPCOB

CoracHo nefcTByIOLIEMY OTNpEAeIeHUIO KCIUTyaTalMOHHBIX 3aI1acOB
TIOA3EMHBIX BOJ NOCTOBEPHOCTb MX OLIEHKM CBOJMTCS K HaXEeXHOCTH
MporHo3a nebura Bomo3abopa M KayecTBa TEIUIOHOCHTENS IO JaHHBIM
Pa3BeqOYHBIX PabOT Ha pacUeTHBIH CPOK SKCIUTyaTallul, IPUHHUMAaeMblIii
nya GonpIIMHCTBA TerutonoTpeburenit 25 rogaM, a wis [eoTOC — 50
TogaM. B coOOTBeTCTBHM ¢ METOIMKOI TPOTHO3HBIX pacyeTOB Bomo3abo-
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POB TEIUTO?HEPTeTHYECKHX BOJ JOCTOBEPHOCTh OLICHKH 3aIlacOB MOXET
6bITh CHOPMYIHPOBaHA TAK: OCTATOYHEIE YCThEBbIE JAaBIEHHS Ha YCThIX
SKCIUTyaTalHOHHBIX CKBAXWH M JaBJICHUSI 3aKaYKN Ha HarHeTATeJIbHEBIX
CKBaXWHaX He TPEBHICIT NpeleIbHBIX 3HAYSHUA, ONpeaesieMbIX KOH-
OUITUSIMM, TIPH COXpaHEeHUH NOCTOSTHCTBA AeOUTa Bogo3abopa U KayecTpa
BOZBI 10 KOHIIAa pacyeTHOIO CPOKa.

HanexsocTh IpOrHO30B 3aBUCHUT OT CTETIEHH aleKBATHOCTH pacdeT-
HOM MOZEJY IPHPOAHEIM YCJIOBUSIM MECTOPOXAECHHS, TOYHOCTH ONpele-
JIEHHS THAPOTEOIOTMYECKHX ¥ JPYTUX NapaMeTpoB (TloKasaTesneil), Ha-
[IeXHOCTH ONpefie/IeHNUSI HCTOYHUKOB 00eCIIe e HHOCTH 3KCIUTyaTaliHOH -
HBIX 3a71acoB M TeXHOJIOTHel pa3paboTKu NPOAYKTUBHBIX TOPU30OHTOB.

PaspaGoTaHHble B HacTosilliee BpeMsi METOAbI M3YYE€HMSI U OLEHKH
9KCIUTyaTallMOHHBIX 3aI1aCOB TIPH IPOTHO3HEIX pacyeTaX YYUTHIBAIOT CTe-
TIEHb CIOXHOCTH T€OJIOrO-THAPOTEOJIOTHYECKHUX (TIPUPONHBIX) YCIOBUI
MECTOPOXAEHMI U cTaguIo uX u3ydeHus. CTeneHs CI0XHOCTH IPUPOI-
HBIX YCIOBUH MECTOPOXIEHUH B CBOIO OYepellb ONpeNessieTCs] XapaKTe-
POM TpaHMIl BOJOHOCHBIX F'OPH30HTOB B IUIaHEe M pas3pe3e, HaJIMIHeM
TEKTOHMYECKUX HapyLIEHUH, BO3MOXHOCTBIO THAPAaBINYECKON B3aHMO-
CBSI3Y NIPOAYKTHBHBIX TOPH30HTOB C PYTMMH BONOHOCHEIMU TOPH30HTa-
MM ¥ TIOBEPXHOCTHBIMM BOAAMM, HEOAHOPOAHOCTHIO DWIbTPALIMOHHBIX
CBOHCTB BOJOBMEUIAIOLIUX IIOPOJ, 3aKOHOMEPHOCTSMH N3MEHEHHUSI TEM-
nepaTyphsl ¥ XMMIUYECKOTO COCTaBa NoA3eMHBIX BoA. Ilo crenenu cnox-
HOCTH IPHPOIHBIX YCIIOBHIA MECTOPOXIEHHSI TEIIO3HEPTETHIECKUX BOJ
TIoApa3AeNAIoTCcs Ha TPU IPYNIEL. B cOOTBETCTBHUM CO CIOXHOCTBIO IPYII-
IIbl MECTOPOXICHHH IUIAHUPYIOTCSI U TIPOBOASITCS HEOOXOAMMBIE BUABI U
00GbEeMBI Te0JIOrOpa3BeAOYHBIX paboT My norydeHus1 HHGOpMaIlH, He-
00XOIMMOM M OCTATOYHOH 111 000CHOBAaHHSI MCXOAHBIX JAHHBIX M BHI-
TIOJTHEHUSI TIPOTHO3HBIX pacyeToB AeOUTOB (WM IOHIXESHUIT) U 000CHO-
BaHHMA KavecTBa BOABI WIHM NapoBoAsHOH cMecH. Tak Ha MecTopoxze-
HUSX NepBOi IPyNIbl ¢ HauboJiee MPOCTHIMU TTPHPOAHBIMM YCIIOBHSIMHU
HeoOxonuMass yHGOpMauMs MOXeET OBITh TOJIydeHa NMPH ONPOGOBaHUM
MHHHMMAITBHOTO KOJIMYecTBa cKBaXHUH (1—3) ¥ IporHo3HBIe pacyeTsl IPH
5TOM OYAYT BBHINOJTHEHEI C BHICOKOH CTETIEHbIO JOCTOBEPHOCTH (TIO OTIBI-
Ty om6xy He npepbrnaior 20 %). Ha HanGoiee CIOXHBIX MECTOPOXIE-
Husax 11T rpymmsl, K KoTopbiM oTHOCsATCS MecTopoxneHus [IBC, nocro-
BepHas OLIEHKa SKCIUTyaTaIlHOHHBIX 3aMIaCOB BO3MOXHA JIMIIb B TOM CITy-
yae, €CIM CYMMAapHBIN NEeOUT ONBITHO-IKCIUTyaTAllHOHHOTO BHIITYCKA
npUOIIDKaeTCs WIN PaBeH NPOeKTHOMY AeGHTY Bogo3abopa.
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B cooTBeTcTBUH ¢ HOBBIM 3aKoHonaTebcTBoM P® «O Henpax» Tpebo-
BaHUS K JOCTOBEPHOCTH OLICHOK 3KCIUTYaTaIlHOHHBIX 3a11aCOB MECTOPOX-~
HeHUH TeIUIO3HEPIeTHYSCKUX BOJ, B 00IeM Buie MOTYT OBITh chopmMynm-
POBaHBI CJIEAYIOLIUM 06pa3oMm.

Ha cragnu reonormieckoro u3ydeHus HeAp NOJDKHa OBITh MOJydeHa
uabopMalLMa, FOCTATOYHAS IUIs1 NpuOMmXeHHo# (c ommoOko# no 50 %)
OLICHKH 3KCIUTyaTallHOHHBIX 3aIlacOB, BHIMIOJIHEHUS TEXHMKO-3KOHOMH-
YecKMX pacueToB U oopMICHHS AULEH3UWH Ha YYACTOK HEAP IJist JOOBIYM
TeIUIOHEPIeTHYECKUX BOJ Y1 IIPH 3TOM JOJDKHbI ObITh BhIAEJICHBI 3aI1aChl
He HuXe Kareropud C;.

[Tpu M3ydyeHUH MeCTOPOXICHMI B paMKax JMLICH3MH Ha pa3paboTKy
MecTOpOXAEeHHH pa3BefodHEIe paboThI NpoBoIsSITCS B 0o0beMaXx, MO3BO-
TSIOIIMX MOJYYUTh MHGOPMAIHIO, TOCTATOYHYIO I YTOYHEHHOM OLIeH-
KH 3KCIUTyaTallHOHHBIX 3amacoB (¢ ommokoii xo 20 %), cocTaBieHHs IIPo-
eKTa pa3paboTKN U BRHITIOJHEHUSA TEXHUKO-3KOHOMHMYECKHMX pacyeToB.
Crporo rosops, Biajesnel] JIHMLICH3UA MOXET OCBaHBATh MECTOPOXICHUS
CO CTENEHBIO PUCKA (T. €. JOCTOBEPHOCTHIO OLIEHKHU 3KCIUTYaTALIMOHHBIX
3amnacoB), CYLUECTBEeHHO MpeBbImaoeil 1 20 %-HbIil ypoBeHb.

8 PEKOMEHJAIIMHN 110 OUEHKE PECYPCOB PASHBIX THIIOB
MECTOPOXIEHHH TEINIODHEPTETMYECKHX BOJ

INpuHIMMMATEHEIE BOSMOXHOCTH MCIIOIB30BAHM TEIUIO3HEPreTHYEC-
KUX BOX B KayecTBE HETPANWLIMOHHOTO HCTOYHHMKA SHEPTHHM B TOM WM
IPYTOM paliOHe ONpeAesisIIoTCs 10 JaHHBIM PETHOHATLHBIX OLIEHOK IIpO-
THO3HBIX PECYPCOB TEPMAILHBIX BOJ M HMelollerocsi ¢oH1a BeISIBICHHBIX
00BEKTOB TEIUIOOHEPTETHYECKUX BOJ (MECTOPOXKICHHI, YIaCTKOB, TIJIO-
maneit). B HeNOCTaTOUHO M3YYEHHBIX paifloHaX MPOBOMSTCS IOMCKOBO-
OLIEHOYHBIe paboThHI.

JlaHHBIE pETHOHANBHBIX OLIEHOK MPOTHO3HHIX PECYPCOB TEIUIOHEPTE-
TUYECKUX BOJ, PE3YJILTATHI 1O paHee U3yYeHHBIM (pa3BefaHHEIM) 00BeK-
TaM U CIIEIUAJIBHBIX TIOUCKOBO-OLIEHOYHHIX paboT MO3BOJISIIOT OLIEHHTH
MacmTaGpl GONBITMHCTBA THIIOB MECTOPOXICHHIT M MPHOIIDKCHHO Ka-
YECTBO TeIIoHocHuTeNel. MaciuTraObl MECTOPOXACHHUI NAapOTHAPOTEPM MO-
IYT OBITH OIpeAesISHBI JIMIID N0 JAHHBIM MO¥CKOBO-OIEHOYHBIX paboT.

IanbHelilee H3yYeHUE MECTOPOXISHUH TEMIO3HEPIeTHYECKUX BO ¥
OLCHKAa HX 3KCIUTYaTALIMOHHBIX 3al1aCOB OCYLISCCTBAAIOTCSI IPHMEHHUTEIIL-
HO K KOHKPeTHBIM TeIUtonioTpeburessiM. I1py 3ToM ¢ yueToM oLieHEHHBIX
MaciITaboB MECTOPOXICHHS ¥ KauecTBa TEIUIOHOCHTEISA, a TAKXKE XapaK-
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Tepa TEIVIONIOTPeOUTE IS U €TO IOTPEOHOCTEH B TeIUIe 060CHOBBIBAIOTCS:
HeobxoamMas oTpe6HOCTh B Boie (WM Mape), TEXHOJIOTHA TeIuIocheMa
(omHOKOHTYpHas1 WIH ABYXKOHTYpPHas1, CHOCOO IMTHKOBOTO HOTPeBa), CIo-
co6 oOGpaTHOI 3aKa4yKy U APYTUe TEXHHISCKHE NOKa3aTelH.

OKCIUTyaTallHOHHEIC 3aI1achl OLIEHUBAIOT B CIISAYIOWIEH IociieqoBaTe b~
HocTH. OGOCHOBHIBAIOT: KOJIMIECTBO M pasMellleHHe 3KCIUIyaTALIHOHHBIX
(Bomo3aGopHLIX) U pe3ePBHEIX CKBAaXWH Y NIPOEKTHEIE HATPY3KHM HA HUX,
PeXuM BoHooTOOpa, cucteMy cbopa M TpaHCIIOpTa BOIEI, Crioco® cbpoca
OTpabOTAHHBIX BOA.

CKBaXHEI Pa3MelIaloT ¢ Y4ETOM PACIIOIOXEeHUS TEIUIONOTpeOuTe N,
ocobeHHOcTel pembeda. Harpysku Ha cKBaXWHBI 3aal0T IO JaHHBIM
onpoboBaHuA cKBaXuH. OORMHO pacCMaTPHBAIOT HECKOJILKO BAPHAHTOB
KOHCTPYKIMH Bofo3abopa. CyMMa IPOEKTHHIX 1eOHTOB CKBaXHH BO BCEX
BapHaHTaX JOIXKHa ofecledYMBaTh 3asBICHHYIO MOTPEOGHOCTh B BOAE H
TeTle, U XeJaTellbHO TIpeBbinenye ee Ha 10—20 %.

B cnydae ucnons3oBaHus o6paTHOH 3aKa4Kyl OTPabOTaHHOTO TEIJIO-
HOCHUTEJIs1 0OOCHOBHIBAIOT KOMIMYECTBO K Pa3sMEICHHIO HarHeTaTeIbHBIX
CKBaXWH Y TIPOCKTHEIE HArpy3kd Ha HUX.

Jl1s1 KaXXoro BapyaHTa BHITIONHSIOT TMAPOIMHAMUYECKHUI pacyeT, CBO-
OSuIuiicss K OIpeNeNeHUIo TIOHIDKeHM NaBleHus1 (YPOBHS) Ha YCTBSX
SKCIUTyaTAlMOHHBIX CKBAaXHH Y AABICHHUN HarHeTaHUSA HA YCTBAX 3KCII-
JIyaTalMOHHBIX CKBaXXUH. PacyeTs! BHINONHSMIOT aHAJIMTHYECKHU WIH C TIPH-
MeHEeHHEeM MOIeIMpPOBaHU.

B caygae ucnonszopaHusi «['1IC-texHonorum» (0OpaTHO#M 3aKadku
OTpabOTaHHOIO TEIUIOHOCHTENISA) TIPOBEPSIOT 00ecrieYeHHOCTh KCIUTya-
TALIMOHHBIX 3a1acOB TEIVIOM, 3aKTIOYCHHOM B BOAOBMEIAIOLIUX TOpoAax
M 1acToBoil Bofe. O6GeceYeHHOCTh TEIUIOM PacCYMUTHIBAIOT aHAIUTH-
YeCKH WIH C IPMMEHEHNEM MOJEITAPOBaHHUS.

Ha mectopoxnenusx I1I rpymmel pacyeTHBIM ITyTeM OLIEHHUTh 3KCIUTY-
aTallMOHHBIE 3aNlackl He TIPECTABIISIETCS BO3MOXHBIM. BemmuuHy 3Kci-
JIyaTallMOHHBIX 3a11aCOB OIPENEIISIOT N0 JAHHBIM OTILITHO-3KCIUTyaTaly-
OHHBIX BBITTYCKOB T'MAPABIMYECKIM WIHM KOMOMHHPOBAHHBIM METOIOM.
O6ecnieyeHHOCTD 3a1acoB TEIUIOBOM 9HEPTrHeii BHITIONHSIOT AaHAIUTHYEC-
KuMH pacdeTamu. MMeerca crennduka B onpeneneHun 3¢bdeKTuBHOM
MOITHOCTH BOAOBMEIIAIOIINX IIOPOJ, YYacTBYIOLIeH B o0ecTieYeHUH TeTl-
sioM ot6opa II1BC wmm mapa. [lenecoo6pasHo ocylnecTRISATh H3YYEHHE U
ocBoenue MectopoxneHuii IIBC ogepensimu. Ilocne onieHKH 3amacoB Ha
ydacTke 1-i1 oyepenu Ha HeM NpoOeKTHUpYyeTcs H co3faeTcsl Bomgo3abop M
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CTPOSITCS MOIIHOCTH IO HUCITIOJIB30BaHUIO TervioHocuTest. OcBoeHue noc-
JieAyIomX odepeneii MECTOPOXISHMSI TIPOM3BOAMTCS Ha Gase NAHHBIX
M3y4eHHUs U OIBITA 3KCIUTyaTAllUM yJacTKa 1-# o4epenu, 4To I1103BOJsAET
CYIIECTBEHHO COKDATHUTD 3aTPaThl.
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ITPHIOXEHHE A
(pexomendyemoe)

CITACOK METOAUYECKOW JIMTEPATYPHI

1. Meroandeckne peKOMeHJalldd IO TOMCKAM, pasBelike M ONEHKe SKCIUIyAaTallHOH-
HBIX 3amacos TepMabHEX Bof / BCEFMHIEO. Cocr.: b. ®@. Maspumxuii, H. B. Edpe-
MoukuH, A. A. [lImak. — M., 1982.

2. Meromuyeckie peKOMEHJAHH IO PETHOHATLHOM OlleHKe KCIUTYaTAllHOHHEIX 3aMa-
cOB noA3eMHBIX TepMabHBIX 3o / BCETTMHIEO. Cocr.: A. A. IInak. — M., 1980.

3. Meromnueckoe PYKOBOACTBO TIC MOWCKAM, pa3Belike, ONCHKe M KapTHPOBAHHMIO THA-
poreoTepMaIbHBIX pecypcos / IocrosnHas Komuccnsa C3B no coTpyIHAYECTBY B 06MacTH
reosiornu. Coct.: Y. Cranes, @. Cekeit, A. Illlnak u ap. — M., 1986.

4. ViHcrpyKima no npuMeHernio KiaccrmHKaumy SKCIUTyaTAIMOHHBIX 3aHacoB MOJ-
3eMHBIX BOX K MECTOPOXICHHMAM TeIUIooHepreTHIecKuX Boj / I'ocyaapcreeHHass KOMHCCHA
1I0 3arracaM moJie3HeIX HckonaeMuX npu Copmmuue CCCP. Ilox pexn. A. M. bribouxkunHa,
B. M. BopsyHoga, JI. 3. bsxosckoro H ap. — M., 1986.

5. Knaccuduxamua 3KCIUIyaTallHOHHBIX 3al1acOB M IPOTHO3HBIX PECYPCOB MOA3EMHBIX
Bof / I'ocyapcTBeHHAS KOMACCHS TIO 3aliacaM II0JIe3HEIX HcKomaeMEIx ipH Cosmune CCCP.
ITon pex.: A. M. BeiboukuHa, B. M. Bopaynogsa, JI. 3. Bsixosckoro u ap. — M., 1986. .

6. VIncTpykuma o cofiepXaHuy, oopMIeHHH U IopsAnke npencrasnenusa s I'K3 CCCP
u TK3 Matepranos 0 HOICYETYy SKCIUTyaTAlIMOHHBIX 3allacoB JieYeOHHIX MWHEpPATHHBIX,
NPOMBIIUIEHHBIX H TeIUI09HEePTeTHYeCKuX MoA3eMHBIX Boj / Tocymapcreennass KOMHCCHSA
IO 3amacaM 11osie3Hsix uckonaeMeix npu Cosmmue CCCP. Tlon pen.: A. M. buboukuHa,
B. M. BopsyHosa, JI. 3. baxosckoro u jp. — M., 1986.

7. BpeMeHHbIe MeTOAMYeCKHE PEKOMEHIAIMH 110 KOMIUIEKCHPOBAaHHIO MeTOOB HOHC-
KOB NOI3eMHBIX BOJA B 30HaX TEKTOHMYECKHX PaxTOMOB (CTafiuA JETAIbHBIX NMOMCKOB) /
Vabexruaporeosiordd. Coct.: C. IIl. Mup3ae u np. — Tamkenr, 1983.

8. MeTobl H3YUEHHA M OIEHKA PECYPCOB IIySoKux noxseMHuXx ol / BCETMHTEOQ.
Cocr.: C. C. bonnapesxo, I'. C. Baprausan, I'. B. Ky/mkos u ap. — M.: Henpa, 1986.

9. IToMcKH, pa3Belika M ONEeHKa MPOTHO3HEIX PECYPCOB M SKCIUIYaTAIMOHHEIX 3alacoB
teruosHepreTudeckux sox / Coct.: A. A. llInak, H. B. E¢pemouxnn, JI. B. Bopesckuii. —
M.: Hepmpa, 1989.
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ITPHIIOXEHHE b
(Cnpaeoyroe)

OCHOBHBIE 3AKOHOMEPHOCTH PACIIPOCTPAHEHHA
THAPOTEOTEPMAJBHBIX 1 HAPOTHMHAPOTEOTEPMAJIBHBIX PECYPCOB

T'uaporeotepManbHbIe PeCypCHl CBA3AHBI C ABYMA THNIAMH THMAPOreOTepMAalIbHBIX CHC-
TeM (I'TTC): TpelWHHO-XWILHBIMU H ICIACTOBBIME; IApPOTHAPOTeOTEpPMAIbHBIE PECYPChI
— TOJIPKO ¢ TpelnHHO-XWIbHMMU I'TTC. Tun I'TTC onpeaenser ycIoBHS pacipocTpa-
HeHHA H QOPMHPOBAHNSA PeCypcoB, a TAKKe OCOOEHHOCTH METOEMKH HX OHEHKM.

Tpem MHHO-XHIB H K e ITTC npuypoyeHH K CKIARYaTHIM OGJIACTAM palTny-
HOTO BO3pacTa, UId KOTOPHIX XapaKTepHBl BeChbMa HEPaBHOMEpHO pa3BMTasi CHCTeMa TeK-
TOHHYECKOH TPElIIHHOBATOCTH B MHTPY3HBHEIX, MeTaMOPQMIECKNX H BYJIKAHOTEHHO-OCa-
IOYHBIX KOMIUTIEKCAX, a TaKXKe pe3Ko BhIpaXeHHasd HEOXHOPOJHOCTh FeOTePMUYECKHX, THI-
POAHHAMMYCCKHX M I'MAPOTeOXHMHYecKHX noseil. [ 31X cucreM, Kak IMPABMIIO, BeChMa
CJIOXHO YCTAaHOBUTDL 0OJIaCTH NMHTaHWS M TPaH3WTa; OJHAKO OHM JOBOJBHO YaCTO HMEIT
BHAMMEIE 30HBI (OYard) pasrpy3KH, MPHVPOYEHHBIE K IepeceYeHMIO 30H TeKTOHHYECKUX
HapylleHMil ¢ 3pO3MOHHBIMU Bpe3aMH. VIM B ofleM ciydae cBoiicTBeHHO npeolrananne
BePTHKATLHOM (QIIBTPAIMH Hajl JIATEPAbHOM H KOHBEKTHBHOIO TeIUIOMAcCoNepeHoca Haj
KOHAYKTHUBHBIM. PaccMaTpHBaeMble CHCTEMEI CBSI3aHEI ¢ TPeMS OCHOBHBIMH THIIAMH Ieo-
JIOTO-CTPYKTYPHEIX 06CTaHOBOK (oGracTeit), onpeieNIAIONINX KAYeCTBO TEeIUIOSHepreTHYeC-
KMX BOA (TeMIlepaTypa, MUHepAIM3alHs, XHMHYECKHI COCTaB) H MacHITaGhl MeCTopoXIe-
Hui: obnacti KaltHo3olickoit (KaMyarckol) CKIaaYaTOoCTH (COBPEMEHHOIO BYJIKAHH3Ma),
obnacTy KaitHo3o#cKol (ampnumiickoif) cxiagyaTocTd ¥ oG/IaCTH 310X CKIIAAYaTOCTH [peB-
Hee KalfHO30MCKOIl, HCIIHITABIINE HHTEHCHBHOE BO3AEHCTBHE HEOTEKTOHHYECKHX JBHXKe-
HMHA (ME3030HCKOM, repLIMHCKOI, KaIeIOHCKOH H GalikaibeKoif).

B npenenax paccMarpusaeMuix I'TTC yvalie Bcero pasBUTHI NPecHBIE M CONOHOBaThie
TepMTLHEIE BOABI, MX MHHepaM3alMA B oflieM ciydae He npepbimaer 30—35 r/mM3.
TeoTemnepaTypHbie Ok, ONpedelIONMe TeIUIOYHepreTHYECKNe NTapaMeTphl NIPHPOIHEIX
TeIUTOHOCHTeNeH, XapaKTepH3ylTcs TeMileparypamu Ao 200—300 °C u Gosee B I'TTC 06-
JIacTedl COBPEMEHHOro BYJIKaHM3Ma. B 3THX ycnoBusax GopMHPYIOTCA MECTOPOKACHHS INa-
poruaporepM. B ofitacTaAX BHe NpelenoB COBPEMEHHOIO BY/IKAHHM3Ma TeMIIEparyphl He
NpeBbIIIAIOT, Kak Ipaswio, 100 °C.

IInactosnme I'TTC cBa3aHb ¢ MEXTOPHBIMH H NPEATOPHBIMH BHaZHHAMH
(apre3uaHcKuMH GacceiiHaMyi) TOpHOCKIIagyaThiX oOnacreil. K ImocjieTHHM MOTYT IIpHYpO-
YeHBl pacCMOTpeHHEBle Bhime TpemmHHOXWibHNe I'TTC. KpoMe Toro, oHu Moryr GHITh
CBA3aHHI C apTe3HaHCKHMHM OacceifHaMu IUIaTGOpMEHHBIX ofylacTeil (IMHUMANe030HCKHX H
pexe nokem6puitckux). ITnacrosnie I'TTC miardopMeHHbX ofnacTeil CBA3aHHI ¢ BOMIO-
HOCHBIMH KOMIUIEKCAMH PazIHMYHOIC Bo3pacTa (OT ApOTepo30d O KailHO30#), 3aleraloT
Ha DIyGHHaX, IpeBBIIAIONINX, KAK Mpasuno, 1500 M, oTAHYAOTCA CPABHHTENLHO CIOKOI-
HEIM 3a7eraHMeM IUIACTOB, BHIIEPKAHHOCTBHIO Ha GoNbIIMX IVIOIAIAX THAPOreOXHMMYEC-
KHX M THAPOIeOTepMHYECKHX MOKa3aTelel, OTHOCHTENbHON BbIIEPXAHHOCTRIO 110 TUIONA-
M QWIbTPALMOHHBIX H €eMKOCTHEIX CBOMCTB. I HUX B LIe;IOM XapakTepHo npeoQiazanne
narepaibHOH (PIWIBTPAllMM HAJl BEPTHKAIBHOH, HU3KHME eCTeCTBEHHble CKOpPOCTH (WIbTpa-
IIHH, Y, COOTBETCTBEHHO KOHIYKTHBHOTIO TeIUIONepeHOca HaJ KOHBEKTHBHBIM.

I'TTC npearopHsx ¥ MeXTOPHBIX BIAMH 3aHUMAIOT MPOMEXYTOYHOE ITOJIOXKEHHE MeXIy
ITTC mnargpopMenHsx oGaacreit (NpeUMyIIeCTBEHHO TUIACTOBBIN THI IMHUPKYIIIHH IOH-
3eMHBIX Bof) ¥ I'TTC ropHo-cxiagyaTbix obnacteit (C7I0XKHAA TEeKTOHHKA, H3MEHYHBOCTH

17



P 50—605—86—9%4

TIyOHH 3ajleraHus NPOAYKTUBHBIX IUIACTOB, THAPOAMHAMMUYECKUX, THAPOTeOXMMHYECKIX U
THIpOoreoTepMHMYeCKHX IToKazareiell, NOoBhIieHHe POJM KOHBEKTMBHOIO MeXaHW3Ma Tell-
nonepeHoca.

KavecTBo TemwrosHeprerHyeckumx sop mwiactopbix I'TTC ompenmengerca McTopHed HX
Te0/IOTHYECKOTO pasBHTHA. Brlmesercs TpH OCHOBHBIE IPYIHIN IeojIOTMYECKHX OOCTaHO-
BOK, ONpeAe/IFIONMX COCTaB ¥ CTelleHh MAHepaIU3alHy BOX:

a) obnacTd W PadOHH, Ifle Cpe OCaJOYHBIX TOML[ PAaIIMYHOIO IeHE3HCa PasBHTH
TaJIOTeHHbIe (2BAlIOPHCTLIE) OTIOXEHHS,;

6) oQitacTH ¥ paloHBI, Te Pa3BHTHI OCAJOYHBIE TOIIH MOPCKOTO reHesmca, JIMIHeH-
HEIE TAIOTeHHBIX OTIOXeHMIl;

B) OoGJIacTH H paifloHEI, Iie Pa3BUTHI NPeCHOBOIHbIE KOHTHHEHTAIbHEE OCaJOUHEBIE
obpa3oBaHms, a TaKke He COAepXallHe TATOTeHHBIX OTIOXKEHHH.

C mepsoii rpynmnoi oGnacreit H paliloOHOB, CIOXEHHHIX NPEeHMYHIECTBEHHO Maleo30ic-
KWMH TIOPOJIaMH, CBA33aHHI TOJIHKO PacCONibHEIe TepMalibHbie BOIBI (apTe3HaHCKHE Gacceil-
HbI Pycckoit m Cubupckoit wiatpopM, MunycrHckre # TVBHHCKIE MEXTOpPHBIE apTe3H-
aHcKne GacceHHEL ¥ p.); B OacceiiHax ¢ mpeoOiafgaHHeM Me30KaiHO30MCKHX MOpoa pas-
BHTH BOABI OT PACCOJIIBHBIX IO IIPECHBIX, C TpeoOnagaHueM pacCobHAIX H coneHsIx (Cxud-
ckag U TypaHckas wiarpopMerHsle 00JIaCTH C NPWIETAIOIINMHA X HHM KpaeBbIMH IPOTH-
6amu). Ko Bropoii rpyiie ofutacreil H paiiloHOB IIPHYPOYEHH TepMAJIbHEIE BOXHL OT coe-
HBIX JI0 IpecHHIX (3amanuocubupckad mwiatdopMeHHas apresMaHcKad obGnacts, GacceiiHnl
0. CaxammH). K Tpersefl — BOAB OT COJIOHOBATHIX O NpecHBIX (GaccelHBI BamMH Gaii-
KaTbCKOrOo THIA).

TertooHepreTHyeckuii MoTeHUHaT MOA3EMHBIX Box mnacroseix I'TTC ompeaensercs
HX TeoTepMHYecKHMH VCIOBHAMH. Ilo crelleH MHTEHCHBHOCTH IeOTeMNepaTypHEIX NoJjeif
BBIAENAETCH JBa BHa ITHX CHCTEM:

a) IpeBHHX IaThopM H COWICHEHHHIX ¢ HEMM KpaeBBIX NIPOrnGoB ¥ MEXTOPHEIX BIla-
IOWH, BHINIOJIHEHHBX NMATE030MCKMMH NMOpogaMH. B OCHOBaHMHM MX OCaIOYHOIO YeXfa TeM-
TiepaTyphl gocturawt 30, 75, pexe 100 °C;

6) 3MUNaTe030HCKUX IUIMT M COWICHEHHBIX C HUMH KP4aeBbIX MPOTHUOOB M MEXTOPHBIX
BNIaJMH, BBLIIOIHEHHEIX Me30-KaWHO30MCKMMH OTIIOXCHHAMM. B OCHOBaHHHM MX ocajoy-
HOTO yexjla MaKCHMaJIbHBIE TeMIlepaTvphl gocturaior 100—200 °C.

@uwIbTpalOHHEE H eMKOCTHBIE CBOMCTBA BOZOBMeIAIOMX nopoA Iwiactopbx ITTC
TaKXe ONpeAesIIoTcsS HCTOPHeH HX reosIorMyecKoro pa3BHTHA. B oflem ciryyae 3TH Noxa-
3aTelTH A9 DIy0oKo3aneralonux Naneo30icKux nopoi nokeMopriickux wiardopM 80 MHOIO
pa3 HEKE, YeM Y Me30KaHHO30HCKHX NOopoil SMUIAIE030HCKHX TaThOpM.

CrernieHb nepclieKTMBHOCTH TeppuTOopuu P@® u compenensHbX crpaH CHI Ha Teruio-
3HepreTUYecKue BOALL C YYETOM BO3MOXHOCTH KOMIUIEKCHOTO MX HCIIOIB30BaHUA AJIA pa3-
JIMYHBIX HApOAHOXO3AHCTBEHHBIX HYX OTpaXeHbl Ha PUCYHKe 1.

VYeoBUs JIOKATIAH THAPOTeOTEpMATBHBIX H NAapOTHAPOTeOTEPMANBHHX PECYPCOB B
npenenax I'TTC onpene/siioTcd KOMIUIEKCOM NeONOTOCTPYKTYPHBIX, reOTepMHUIECKHX, Ieo-
MOpGhONOTHYECKHX U THAPOIEOJIOTHYECKHX YC/IoBHH. BraronpHaTHOE coyeTaHHe ITHX yc-
mosu#l NPpHBOAMT K QOpPMHPOBAHMI0O MECTOPOXIeHHH TerulosHepreTMyeckux Bom. Ilop
MECTOPOXICHUAMH TeIUIOOHEPIeTUYECKMX BOJ B HAacTosiiee BpeMs NPUHATO NOHUMATh
MIPOCTPAaHCTBEHHO OTPaHWUYEHHYIO YacTh THAPOreoTepMalIbHOM (BOAOHAIOPHON) CHCTEMEL,
B NpefesiaX KOTOpO#H NOA RIMAHHEM eCTeCTBEHHEBIX (DaKTOpOB CO3NAHEI GraronpMATHhIE
ycioBus Ajst 0160pa NPHPOAHBIX TeIUIOHOCHTeNIeH ¥ peHTaGellbHOT0 MX MCIOJIb30BaHUA B
HapOAHOM XO3fHCTBE IO TOMY WY HHOMY LIEJIeBOMY Ha3sHauYeHHI0. JacTh MecTOPOXIeHHUA,
HaMedeHHasd 0]l 9KCIUTyaTAIMOHHBIH BOA03a0op, Ha3bIBaeTcd SKCIUTYaTallHOHHBIM WM
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BOJ103a00PHKM YIaCTKOM. Takux yJacTKOR B NIpeAe/iax MECTOPOXKACHHS MOXET ObITh OJMH
WM HEeCKOJbKO, MECTOIIOJIOXEeHME WX olpefeisercs codeTaHueM HauGoree GIarompHaT-
HBIX IeoJIOro-TBAPOreOTEPMHUIECCKUX VOIOBHH H TEXHHKO-3KOHOMHUYECKHX TOKAa3aTe/i H3-
RIeYeHHS H MPaKTHYEeCKOTO HCHNOJIb30BAHUA TEILTOSHEPTeTHYeCKHX BOZ.

W3 npuBeZleHABIX ONpeefieHuH CIIeyeT, Yyro o6a IOHATHA (MECTOPOXACHHE H KCH-
JIYaTAIMOHHEIA YIaCTOK) SRIAIOTCH KATETOPHIMH Ie0/I0ro-9KOHOMHYECKHMH H 3TH OGBEKTHI
MOTYT HMeTh KaK IIPHPOIHHE TPaHHIE (Te0Ioro-CTpYKIYPHEe, THAPOAMHAMHYECKHE, I€0-
TepMHYeCcKye, THAPOreOXMMHYECKHE), TaK M YCIOBHEIE, ONpeAesieMble HA OCHOBE TeXHH-
KO-9KOHOMHYECKMX pacYeTOB H OLEHOK.

YcraHoReHHBle 3aKOHOMEPHOCTH paclipefelieHMs] THApOreoTepMAIBHBIX M IapOTHI-
POreOTEPMATLHBIX PECYPCOB Ha TeppHTOPHH P® spidiorcs JIMUIL NMPEANOCHIIKOMN A BhI-
ARIEHHA MeCTOPOXACHHMH H TemwosHepreTHyecKHX BoA. OmHAKO A9 BHIABIIEHHS MeCTO-
POXIeHMI H KOIMUeCTBEHHOH OIEHKH HX pPecypcoB HeoOXOAMMO IpPOBENeHHEe CIellHATb~
HBIX ITOHCKOBO-Pa3BelOYHEIX paGoT ¢ OypeHHeM M onpoGoBaHMEM TIMApPOTeOSIOrHYECKHX
CKBAXHH.
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YcnoBHHe 0603HaYeHHI K PHACYHKY 1

«Paitoraposanne TeppHTopuH Poccuiickoii @efiepaiyy u conpene/bHbIX crpa CHI
IIO CTeleHH IIEPCHEKTHBHOCTH Ha THApPOTeOTepMANbHEIe PeCypChh»

1 — TpaHMIH THIPOreosIOTHYeCKHX oOmactef (a) B paiioHOB (6) o6nacTd ¥ paitoHBI;
2 — BHICOKOTIEPCIIEKTHBHbIE, C TEpMATHhbHBIMH BOAAMH M NapOTrHAPOTEPMaMM, IIPHTOAHBI-
MH JUE1 BHIpabOTKHM 3JIEKTPOHEPIHH, TeIUIOCHAOXKeHHs, GaTbHEOJIONHH, peKpeallH, TeX-
HOJIOTHYECKAX HYX]; J — HepCHeKTHRHEIE, C TepMaTbHEMH BORaMH (peXe Maporniporep-
MaM¥), IIPHTOHEIMA VIS TeIUIoCHaOXKeHs, GabHEOJIOTHH ¥ peKpealliy, H3RIeYeHns Nno-
JIe3HBIX KOMIIOHEHTOB, TEXHOJIOTHYECKHX HYXI; 4 — C OrpaHM4YeHHBIMH IIepCIeKTHBAMH
TeIUIOTEXHUIECKOIO HCIIONBI0OBAHUA IIPEHMYIRECTBEHHO HHU3KONOTCHIMATLHHX H BHICO-
KOMHMHEPAIH30BaHHBIX TepMaIbHLIX BOJM, Gojice mepcleKTMBHBIE UK Helell GanbHeoso-
MM, peKpealli WM H3BIcYeHWs MOJIe3HBIX KOMIIOHEHTOB; 5 — ¢ BeChbMa OIpaHHYeHHH-
MM NepCIeKTHBAMHE TEIUIOTEXHHYECKOTO MCIOIb30BAHHA B OCHOBHOM HM3KONOTEHUHAIb-
HEIX ¥/HIH BRICOKOMHEHEPATA3OBAHHBIX TepMaNbHbIX BOA; 6 — GeclepClieKTHBHEE: 3) — B
TIpefesiax ApeBHUX IATOB M ApeBHECKIaIYaThiX onacreii; 6) — B npegeax miargopMeH-
HeIX oOnacrell; 7 — He M3y4eHHble WM cl1al0 H3yYeHHbIE B THIPOIeOTEPMUYECKOM OTHO-
LIeHHH.
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INPIVIOXEHHE B
(Cnpasovroe)

IIPMMEP ONPENEJIEHHA
THAPOTEOTEPMAJIBHBIX PECYPCOB
TAPYMOBCKOIO MECTOPOXIEHUA

TapyMoBcKOe MeCTOpOXIeHHe TeIUIOSHePIeTHYEeCKHX BOJI HaXOAATCA B npenenax Pas-
HUHHOTO [arecraHa. MecropoxaeHue o0beNHAET TPH CAMOCTOATESIPHBIX yJ9acTKa: Bos-
rapckuif Xyrop, bomsnias Apemresxa B JOpKosckuii. PasnesieHue MeCTOpOXIeHHS Ha yda-
CTKH TPOH3BE/IEHO B COOTBETCTBHA ¢ 0COOSHHOCTAMHE pasMellleHAsA IPOeKTHHIX TeILIONOT-
pebureneit.

TIpu nocraHOBKe W NMPOBEJEHHH Ieooropa3pefIoYHbIX pabor Ha TapyMOBCKOM MeCTo-
POXIEeHHH B KayecTse TeIUIOMoTpeGHTenell GHUIM ONpeleeHb! TeIIMYHO-NapHHKOBHE
XO34iCTBa, XWIble H aAMHUHMCTPATHBHLIE 3AaHUA, XUBOTHOBOMYECKHE KOMIUIEKCH M p.
3adpiieHHas ITOTPeOGHOCTH B TeIUle IO y4yacTKaM cocTaBHT B 28—31 MBrT.

Pazpenika MecTopoXpeHHMs BHITOMHANIACH JlareCTaHCKOM reosioropa3BelodyHoOi 3KchHe-
auied ITIT «Cepkasreonoragy B 1983—1991 rr. Ilo pe3ynbTraTaM BEIIOJIHEHHOIO KOMII-
Jilexca Pa3BeZOYHBIX IMAPOTe0:JOrHYecKHX paGoT M IpeABapHTENbHBIX (IIPefNIPOeKTHHIX)
TEIUTOTEXHWIECKHX M TEXHHKO-IKOHOMHYECKHX IIPOopaboTOK IO YIIOMSIHYTHIM YJacTKaM H
MECTOPOXIEHHIO B 1[eJIoM OBUIM OLIeHEeHB! pecypchl (IKCIUTyaTaHOHHBIE 3allacHl) Temio-
SHepreTHYeCKUX BOJI, KOTOphIe GBUIM YTBEPXAESHH! B COOTBETCTBMH C JeHCIBOBAaBLIMM B TO
BpeMs 3akoHoxaTenscTBoM Iocynapersennoil KoMuccuelt 1o 3anacaM HNOJIE3HBIX HCKONa-
eMbIX (MpoToKOJ oT 27.03.91 Ne 11033).

TapyMoBcKOe MECTOPOXIEHME SABIIeTCA THIIHUHEIM MeCTOPOXIeHHeM IUIAaCTOBOTO THIlA.

TernnosHepreTyecKue BOAb MECTOPOXIEHHA [PHYPOYEHBI K IBYM BOJZOHOCHEIM KOM-
[UIeKCaM: KaparaH-1IOKpakcKOMY M IUTMOIEHOBOMY (KOHTMHEHTAIbHON TOJIIH).

KaparaH-4OKpaKCKUil BOZOHOCHBIH KOMIUIEKC CB3aH C TEPPUTeHHBRIMH OTIIOXEHHSA-
MM M 3ajleraeT Ha IIy6uHax 2166—2358 M. TerrosHeprerHMdecKHe BOABI KOMIUIEKca
UMeloT TeMueparypy 85—93 ‘C M MuHepaM3aumioo oT 3,5 mo 26,5 r/mm3,

KoMmiuexc nogpasfieigercsd Ha HECKOJIBKO BOJAOHOCHEBIX TOPH3OHTOB, U3 KOTOPHIX GEUTH
paspepaHsl 1 u 11 ropr3oHTEI.

CKBaXHHEI, BCKpPHIBAJOLINE KOMIUIEKC, caMom3nmpaloive. M3GHTOYHEIN Hanop Ha
ycrbe nocruraer 1,9 Mlla, neGuTH CKBaXWH NpH onNpoCOBAHHH cocTamiiy 27—63 Ji/c.

TInnoneHOBH (KOHTHHEHTATHHOM TOMIIM) BOAOHOCHEIM KOMIUIEKC CBA3aH TaK Xe C
TeppUTCHHBIMH OTJIOXEHWSAMH M 3aneraeT Ha niyOmHax 1380—1495 M. Terutoanepre-
THYeCcKHe BOIBl KOMIUIEKCa HMEWT Temmeparypy 62—63 ‘C M MuHepam3auuio 6,5—
10 r/mM3. Bombl KOMIUIeKca CAMOMIIMBAIONIHE — M3GHLITOUHbIH HANOP Ha YCThe CKBAKHH
cocrasiger 1,1—1,6 MIla, aeGutel npy onpoGosanuu — 23,5—31,5 n/c.
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BeliecTBHe BRICOKOH MHHEparH3allM¥ TeIUIOZHEepPreTHYeCKHX BOJ M HEBO3MOXHOCTH
OTKpHTOro cGpoca orpaGOTAHHOTO TEIUIOHOCHTEA Pa3BeAKAa MECTOPOXICHHA M OLEHKA
pPecyYpcoB (SKCIUIYATAIIHOHHBIX 3aIIACOB) OCYIIECTRIAHACH HPHMEHHTEILHO K TeXHOJIOTHH
Ppa3paGoTKH NPOAYKTHBHAIX BOJJOHOCHBIX KOMIUIEKCOB € 00paTHOi 3aKaykoil oTpaloTaH-
HOTO TeIUVIOHOCHTENI WM IeolMpKyIsimoHHo#H Texnosnoruu (I'LIC-texnonoruu). B coor-
BETCTBHH ¢ 3TOH TeXHoJOIHeH NMPOeKTHBIN Bon03a60p HAa KAOKAOM YYacTKe MeCTOPOXICHUSNA
COCTOMT U3 OXMHAKOBOTO KOJIMYECTBAa SKCIUIYATAIMOHHBIX (BOHOTIOABEMHBIX) M HarHera-
TeJIbHBIX CKBaX¥H. TemrosHepreTHyecKue BOAL (IPHPOAHBIH TEIUIOHOCHTETb) H3 CaMO-
HIABAIOIMX 9KCIUTyaTAI{MOHHBIX CKBAXWH TOCTVIIAeT B NEPBEIH KOHTYP TEIUIOOOMEHHH-
KOB, IZIe OTHAeT TeIUIO TeIUIOHOCHTENIO BO BTOPOM KOHType (TIpecHas Bolia), H 3aTeM 3aKa-
YUBaeTcs yepe3 HarHeTaTesibHble CKBAXHHBI B NPOAYKTHBHEE KOMIUIEKCHI (TOPH3OHTHI).

B mpoiecce MOMCKOBO-Pa3BefOYHBIX THAPOTEOJIOTHIECKNX paGoT GbUTH IIOTYUeHbI He-
0OXOAMMbIe HCXONHEIE JIaHHBIE U1 000CHOBaHHA KOHCTPYKUMH BOX03a0OpOB, IMPOEKTHBIX
Harpy30K Ha SKCIUTVaTalliOHHBIe W HarHeTaTeNbHble CKBAXWHEI, ONpeXeieHHA THIporeo-
JIOTHYeCKHX H TelUTo¢dH3NIeCKHX NapaMeTpoB M OLEHKHM PecypcoB (IKCIUTYATAIlHOHHBIX
3aacoB) TeIUIOHEPreTHYECKHUX BOA.

OneHKa pecypcoB (9KCIUTYaTallHOHHBIX 3a11aCOB) TETUIOSHEPTETHYEeCKUX BOJ BBUIOTHA-
nachy mnponmiamuqecm»& METONIOM ¢ IMPHMEHEHHEM MOAETHPOBaHUA M METOAWYECKH 3aK-
ymoYasiach B ITHAPOAMHAMMYECKMX M TEIUIOBLIX ITPOrHO3ax paboThl BOM03a00OpOB HAa KaXAOM
y4acTKe Ha 25-JeTHHil CpoK 3KCIUTYaTalMH.

Ina BRIIONHeHAA TMIPOAHMHAMUYECKMX TIPOTHO30B OBUTH ONpelesieHBl CIIEAYIONIUe
niapaMeTpsl: 3QdeKTHBHas MOIMHOCTh, K03} dHUIMeHTH BOAONPOBOANMOCTH H NHe30Hpo-
BOAHOCTH.

AdpPexTUBHAST MOIHOCTH OnpejiesieHa Mo AHarpaMMaM reo(M3HYeCKHX HCCIIeAOBaHM
cksaxuH (ITUC) u cocraswia:

DddexTnBRAsT MOIMHOCTD, M
BonosocHHA KOMIUIEKC N
(ropusoHT) Yancon Cpenuas no
MECTOPOXACHHIO
il I o [ -

Kaparan-4oxpakckmii:

I ropusoHT 39 33 23,3 32

Il ropusonT 14 20 43,5 26
IlnuoueHoBH# (KOHTH-

HEHTATBHOH TOMIH) 48,5 59 55 54
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KosddumenTs BogonpoBofdMocTd (K;) H Ibe30IPOBOAHOCTH (a) ompeleNieHH Iio
JaHHBIM THAPOAMHAMHYECKHX HCCIETOBAaHRH CKBaXHH (XYCTOBHIX BOZOBBIIYCKOB WIH BO-
IOBBITYCKOB-HATHeTaHHH). SHAYCHNA IHIPOTEONIOTHIECKHX NIapaMeTpOB IPOAYKTHBHEIX BO-
HOHOCHBIX KOMIUTEKCOB (TOPM3OHTOB) 1O y4aCTKaM NPHBORATCHA HIDKE:

Vaacrox, BoTOHOCHELX

THApPOreoNOrHIECKEE HapaMeTphl

KOMETeXC (TOPHI0HT) BoxonpoBomAMOCTS, II5e30nmpPOBONHOCTS,

M2/cyr M2/cyt

Boarapckaii Xyrop

KaparaH-4oKpaKCKui:

1 ropusonr 218 2106

11 ropusonr 66 2-105

TUmioneHoBbIH (KOHTHHEHTATIEHOM TOIIH) 212 3-106

Boasman ApemeBka

Kaparasg-40KpakcKni,

1 ropusoHT 216 6-103

IOproBCKRA

Kaparan-4yokpakcKui,

I ropusoHt 221 3,1-106

TImo1eHOBEI (KOHTHHEHTAIbHOM TOJIIIH) 216 3-106

[na TeINTOBBIX NPOTHO30B 10 JaHHEIM J1aGOpaTOPHBIX HCCilefiopaHu# o6Gpa3lioB BORO-
BMEHIAIOINX TOpo]l ¥ po6 MON3eMHEIX BOJ ONpeleieHb! HX BoAHO(pH3INYeCKHe H TeIUTo-
du3nyecKkne nmapaMeTpyl. 3HaYeHHA HX B LEIOM IO MECTOPOXIEHMIO NPHMBOAATCA HITKE:

BozropMemaomue IopoIs
Tlapametps . manep. Ten);eo”a:cm BOZOHOCHHRH KOMIUIEKC
Kaparas- IInnoweno-

qOKpaKCIHi BHH

IlnoTHOCTS Kr/m3 979 2111 2032
TemioeMKocTh Ox/(xr* K) 4120 772 772
TeIwnompoBOAHOCTD B1/(M* K) 0,667 1,24 1,13

TeMnepaTypoNpOBOAHOCTh M2/(c* 10-°6) - 0,815 0,835

l"m(pommammeclmmn HNporHo3aMu o6ocHOBaHbI JAKICHHI Ha YCTHIX IKCILAyaTallM-

OHHBIX H HarHeTaTe/IbHBIX CKBaXHH.
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TermodH3UIECKUMH pacdeTaMH A0Ka3aHo, YTo 3a 25-JIeTHHM cpokK pabGoThl Bompo3abo-
poB (pPOHT 3aKaHUMBAEMBIX OXJIAXKICHHLIX BOJ HEe AOCTUTHET 3KCIUTYaTallHOHHBIX CKBa-

XHH.

TIpM pofcyere 3allacoB YIATHIBAICA TaKkKe IIPEPRIBUCTEHIA PeXHMM IKCIUIyaTalllH, II0O-
CKOJIbKY CpOK TeIUIonoTpeGieHns cocTasisgeT B roxy 180—200 cyr mig ey H 160 cyr
U XOMMYHATBHBIX CJIYX0 M KpYIIOTOIWYHO I ropgyero BopocHaOxeHmsd. B cpemHem
CpoK TemwionoTpedieHHa NPUHAT paBEEM 182 cyr.

Pecypchl (9KCIUTyaTalMOHHEIE 3aTACHl) TeIUIOSHepreTHYeCKUX Boll TapyMOBCKOTO Mec-
TOPOXIEHHS Ha 25-NeTHHH CPpOK SKCIVIVATAIMH (110 COCTOAHUIO M3ydeHHocTH Ha 01.01.90)
B MiepecyeTe Ha HETIPEPHIBHEIN PeXUM SKCIUTYaTalMy COCTARIAIOT (B T. 4. 1O y4acTKaM H

TIPOAYKTHBHBIM TOPH3OHTAM):

OKcwiyaTauHonnbie 3amacl (PecypeH) TemNO3HEPreTHIeCKHX BOX

TapyMOBCKOr0 MeCTOpOXIEHAA

¥Y4acToK, BOTOHOCHHE KOMIUTEKCH,
TOPH30HTH

DKCTUTYATAIIMOHEEE 3aIaCH, THC. M3 /cyT

B nepecuere Ha HeNPEPHIBHELT peXHM

Beero B 1. 4. Ho xareropuaM .
B [oN

Boarapeknii Xytop 7,67 1,5 6,17
B 1. 4. Ho xoMmIeKcaM M TOpH-
30HTaM:
KaparaH-4oKpakcKuii:
I ropuzonr 3,0 -_— 3,0 90
I1 ropusonr 2,37 1,5 0,87 90
IDmonenoBbilt (KOHTHHEHTAND-
HOH TOMTIIH) 2,3 — 2,3 62
Boanmas Apemeska 7,3 1,46 5,84
B 1. 4. 10 KOMIUIEKCaM M TOpH-
30HTaM:
Kaparan-gyoxpakckmif, I ropu-
30HT 7,3 1,46 3,84 90
YOpxoBCKHii 7,49 2,91 4,58
B T. 4. M0 KOMIUIEKCAM H TOPH-
30HTaM:
Kaparan-voxkpakckmii, I ropu-
30HT 4,99 1,66 3,33 90
IImuoneHOBBIH
(KOHTHHEHTATLHOM TOJIIH) 2,5 1,25 1,25 63
Bcero no MecropoxaeHH1o 22,46 5,87 16,59
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3anackl TeIWIOBOH SHEPIdH 3a CYeT HCIO/IL3OBaHHA TeIUIOHEpreTUdeCKHX BOX Tapy-

MOBCKOTO MECTOPOXICHHA XapaKTepH3YIOTCs CICAYIOIHAMH TOKa3aTe/siMu:

Tonopoe nporasoncTso TIpoMsBOACTEO TeIIa 32
Yaacrxu Teroma, IEx pacyeTHH cpok, Tx
Bonrapekuit Xyrop 404,9 10 122,5
Bonpnias Apenieska 470,9 11 772,5
IOpxoscxmit 386,4 9 660
B IeI0M 110 MECTOPOXKICHHIO 1262,2 31555
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VK 669.014 EO02 OKCTY 3110

KimogeBrle cloBa: 9HepreTHKa, reoTepMalibHasl SHEPreTHKA, TEIUIO3HED-
reTHIecKHe BOAbl, PECYPCHI, 3allachl, TEIUIOHOCUTEND, TIOTEHIMAJ TEILIO-
SHEPreTHYeCKHil, THIPOTeoTepMAIbHBIE CUCTEMEI, MECTOPOXICHHE, Ie€0-

LMPKYJISITHOHHEIE CHCTEMB], THOPOTeOJIOTMYECKUE NIapaMeTphl, TeIuiodu-
3udYecKue apaMeTphl




HetpaznnuoHHas 3HepreTnka
TEOTEPMAIIBHASL DHEPTETHKA

Meroxuka onpene/ieHus ruAporeoTepMAIBHBIX
H HApOrBApOTEPMAJILHLIX pecypcos

Pepaxtop B. I1. Ogypyoe
Texuuueckuii pegakrop B. H. Ilpycaxosa
Koppekrop J. 4. Mumpoganosa
Oneparop A. II. QunoeeHosa

Cpauo B abop 31.01.96. Iloan. B negars 05.03.96. @opmar 60 x 841/,;. Bymara turiorpadexas. Naprutypa «Tafives, Ievars
odoeTHaq. Yoiu. 1eq. 1. 1,86, Yo xp.-ort. 1,86, Ya.-u3n 1. 1,53, Tupax 135 9xs. 3ak. 129. Man. Ne 1828/4, C 3252.

HIIK Hparenserpo craugapros, 107076, Mocksa, Konogesanit nep., 14.
JIP Ne 021007 or 10.08.95
Habparo B Karyxcxoit Tuniorpadun crasnapros Ha [I9BM.
Kanyxcxas tunorpadus craupapros, ya. Mockorcxas, 256.
ILAP Ne 040138
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