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TOMCKOI'O OPIOEHA TPYIOBOI'O KPACHOIO 3HAMEHH MOJIMTEXHHUUECKOL'O
MHCTUTYTA umenu C. M. KUPOBA

Tom 185 1970

HH)XEHEPHO-TEOJIOTHYECKHUE YCJIOBHUS YPIONICKOH
MNJIOWAZH BEPE3OBCKOI'O BYPOYIOJIbHOI'O
MECTOPO)XIAEHHA

®. TII. HU®AHTOB, B. H. I[TVJIIEB

(IIpeacrabiiena HayuHblM CeMHMHApOM KadeAphl THAPOrEOJOrHH I HHXKEHePHOH TeOsOTH)

JloGpiua yraa orkpbiThiM cnocobom B Coserckom Coroze Bo3pacTaer
13 roga B roji. bosbmue nmepcrnexkTHBLH Pa3BUTHA 3TOTO cnocoda OTKpPLIBA-
10TCsl HAa psifie Mectopoxiaenuil KaHcko-Auunckoro 6accefina, Iie OTPOMHEBIC
3anacel 6yporo yr/isi cocpeJOoTOUeHbl B MOUHBIX IIJ1ACTaX HAa HEOOJIBIINX TJIy-
Onbax. B reuenne OamkalmHX AecsiTUIeTHH paspaboTKy Yrisi KapbepaMmu
fla MHOFHMX Pa3BeJaHHBIX MECTOPOXKAEHHSX MOXKHO JOBECTH [0 HCCKOJABKHX
COTeH MUJIIMOHOB TOHH mo cebecronmoctu 30—40 kom. 3a ToHHY, TH yCJ0-
BUA HMMEWTCA W Ha YPIONCKOH MJoaAy, HaXOAsLIeHCs B ceBepo-3anajHoll
yacTu bepe3oBCKOro MecTOpOKIeHHA, HCCACTOBAHHON B MHMKEHEPHO-Te0J0-
THUECKOM OTHOWIeHHH B 1966—1967 rr. Huke kpaTko ocBemiamoTcsi pesyJb-
TaThl HCCACLOBAHMH, NPOBEAEHHBIX HA CTAJMH AETAJbHON pa3BEJIKH CYLIECT-
BEHHO C HNPHMEHEHHEM MeTOJOB, pa3paloTaHHLIX Ha Kadelpe THAPOreoJo-
THE U HHXEHEepHOH recsjorud TOMCKOro MOJNHTEXHHYECKOTO MHCTHTyTa [2, 3,
4, 5]. Ilpu stoM crnocol coBMelleHHS] Pa3BEJOUHLIX H HHIKEHEPHO-I'eO0JOTH-
YeCKHMX CKBaXKHMH, npofjaeHnHblXx lraTtckoil maprtueil tpecra «KysGaccyrie-
reoJiorua», obecle4yus COKpalleHHe HHXKCHEePHO-TeOJOTHYECKHX BbIpaboTOK,

CPOKOB HCC/eOBAHUH H, TaKUM 006pa3oM, 3KOHOMHIO B cymMme Gosee 20 Thi-
csAu py6iert.

OGuHe HHXKEHEePHO-reoorHYeCKHe yCJIOBHSE MCCAeJ0BAHHON MJOINAAH

OcnoBHojl 3afauell MHXKEHEPHO-TEOJOTHUECKOTO H3YUEHHS] MECTOPOKIe-
HUH TOJIe3HBIX MCKOIIAeMBIX, MOAFOTaBJHBAEMbIX AJs OTKPbLITOH pas3paboTKi,
SIBJISICTCA BBISCHEHHE BCEX HHIKEHEeDHO-FeOJOTMUYeCKHX YCJAOBHII H OLEHKa
YCTCHYHBOCTH Mopox B Goprax, oTBajgaxX H IOJAOLIBE KapbepoB C YYeTOM
HM3MEHCHUSA YCNOBHH, CBOICTB M YCTOHYMBOCTH NMOPOA. [IpH TakoM KoMmmJex-
CHOM TOAXOJe KOJHUeCTBO (haKTOPOB, NEHCTBYIOIMX Ha YC/A0BHSA pa3paboT-
KH, Bcerjga sHauurteapHo. [lostomy B mepBylo ouepeiab 0OBIYHO BBHICHSIOTCH
I YUHTBIBAIOTCS OCHOBHBIE (PAaKTCGPHL, BCECTOPOHHee HCCJefOBaHHe W mpa-
BHJBHBIH yY€T KOTOPBIX IIG3BOJSANT BbolbpaTh Haubosee mpocThle U sdhek-
THBHBIE CNMOCOOBI BCKPBLITHSI M 3KCILIyaTallMH MeCcTOpOXK/JeHHs. B Hamem
caydae M3 HMHXKEHEPHO-TCOJOTHYECKHX (DAKTOPOB HauboJjbliee BJAUsSHHE HA
paspalboTKy yr/s KapbepamMH OKaxKyT Ie0JOrHYecKoe CTPOCHUE, BOILOHOC-
HOCTb BMEILIAIOL[MX IIOPOJA M YIJIsl, NIPOYHOCTb U YCTOHUMBOCTbL BCEX THIIOB
NOpPOL M B MeHbIUCH CTeHeHH peJbed, 3a00JOUECHHOCTb, MEPHOLHUECKAss 3a-
TOIJIIEMOCTD I0XKHOH 4aCTH MECTOPOXKACHHUSA.
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B npepenax niomanau HCCACLOBaHME, cocTaBaswollell okoao 100 k8. K,
pa3BeNKOH BHISIBJeHA OpaxHCHHKJIHHAJL BTOPOro IOPSAKA, HECKOJbKO Bbi-
TAHYTas 110 MEPUIHAHY H OTAeJeHHas OT OCHOBHOH DBepe3oBCKON CHHKJHHA-
JH CTPYKTYPHBIM BaJIOM TOrO Ke NPOCTHPAHHS, OCJAOXHEHHBIM AH3BIOHKTH-
Bamu (puc. 1). Ilanenue kpuisibeB ckaaaku 3—6° U JHLIL HA CEBEPO-BOCTOKE
o 20°. .

ITo Bce#l nyomwaan 6paxHCHHKIMHANN PA3BHTE OCAJ0YHbIE NOPOAL! IOPHI
W Mela, MepeKpbiThie ueTBepTHUHLIMH ocajkaMmH. IOpckue oTsioxeHHs1, caa-
raioude MPOAYKTHBHYIO TOJILY MECTOPOKIEHHSA, FeoJOTaMH pa3jefieHbl Ha
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Puc. 1. O6sopHasi reosJorHuecKas Kapra #@ paspes
samannoll uacTH BepesoBckoro Oypo-
yronbHOIO MECTODOXKIAEGHH. 1 — yerBep-
THUHBIE OTJOXKEHHS; 2 — BEPXHEPCKHE U HHKHeMe-
JOBbIe OTJOXKCHHS, 3 — CPelHEeHDCKHE OTJ0KCHHA
YTJIEHOCHOH TOACBUTEL HTATCKOH CBHUTHI, 4 — cpen-
HEIOpPCKHE OTJ0XKEHHS Ge3yrosibHOM MOACBHTBI HTAT-
CKOH CBUTBI, D — HHMKHEOPCKHE OTJOXKeHHA Maxa-
POBCKOM CBHTHI; 6 — KaMeHHOYTOJBIEIE OTJ0XKEeHus;

7 — NeBOHCKHE OTJIOXeHHsI; 8 — BHIXOAbl YIOJBHOLO

naacra; 9 —ropease mnopond; 10 — ofpylLieHHble

nopoasl; 11 — TekToHNUecKue Hapyiuenns; 12— reo-

Joruyeckne  rpanuisl; 13— BocTOuHasg  rpaHHLA

Vponckoii naomaiu; 14 — AWHEA  TEOJOTHUECKOTO
paspesa A—DbB

TPH CBUTHl: MaKapOBCKYIO,
HTAaTCKYI0 H TSXKHHCKYIO.
[locnennsis orueTaHBO He
OTHeNsIeTC  OT TepeKpHI-
BAIOIUX TOPOJ HHXKHEro
MeJia. e

MagapoBckas
3ajeraet B LEHTPAJbHOM
yacTH  OpaxUCHHKJIHHAJH
Ha raybune no 500 m. Ona
nepexkpbiBaer HepPOBHYI0
TOBEPXHOCTh 1aJe030s1 H
NpelCcTaBaeHa MecuaHHuKa-
MH, aJeBpOJUTAMH M ap-
THJIJUTAMH C HECKOJbKHMHU
npocjaoamu  yras. Bceaea-
cTBHe TJayOOKOro 3aJera-
HHUSI MOPOABI JaHHOH CBH-
TBl He OYAYT OKa3biBaTh
CYII[eCTBEHHOTO  BJIHfHHUA
Ha VCJOBHS OTKPHITOH pas-
paborku nnacra bepesos-
CKOTO.

HraTtckaa crura Oe3
BUJMMOIO HECOTJaCHs Ile-
PEKPHIBAET OTJOXKEHHS Ma-
KapoBckoft  csutel.  OHa
nogpasfenasiercs Ha JBe
MOACBHUTHL: Oe3yrogabpHylo H
yrienocHyio (puc. 1). Bes-
yroJibHas NoJCBUTaA MNpel-
craBJeHa necuaHUKaMHu
(no 70%), aneBpoauTaMu
y  apruaauramu.  OoOwasn
MOLIHOCTh MOACBUTBI 11O
130 m. Ilecuanuku Mecta-
My pocturalor 50 m M Co-
jepKaTr HamnopHble BOMABL
YraeHocHas TIOACBUTA

CBHTa

BKIIOUAET A MJIACTOB YIJst, B TOM uHc/ae 50-MeTpOBEIH BepesoBckuil 1maact,
3ajeralouliil yalle Ha rayb6umax ot 15 mo 220 m. Makcuma/nbHag MOIIHOCTD
nojacsuret nocturaer 200 m. B paspese nabaiomgaercss pPUTMHUHOCTD, INDPH
3TOM IHOPOJbI HUKe MAacTa Bepe3oBckoro mpenMymecTBEHHO MPEACTABICHDI
mecuaHUKaMH, 4 B KPOBJE HENPOYHBIMH YIVIMCTBIMH APTHJIMTAMH, a/1eBpo-
JUTAMH H pelKOo MNecuaHHKaMH.

29



TskMHCKas CBHTA2 OOLIUHO CJIOXKEHA TOHKO3CPHHCTBIMH IeCuaHHKAMH,
aJeBPOJIMTAMH M apruJuiMTaMi. B cocTaBe NMCaMMHTO-IIEJHTOB HHOTIa Ha-
Gofaercs MOBBHILIEHHOE COMEP:XKAHHE KapGOHATOB, NMHPUTA, MYCKOBHTA,
xqaoputa. Obuias MOIMHOCTbL CBHTHL OKOJIO 150 #. BepXHAs mauka MOLIHO-
cTbio 10 30—60 x mecTpoiBeTHAA H BO3MOXKHO OTHOCHTCH K HHIKHEMY MeJy.
31ech mopoAsl yamie caalble, BLIBETpEaLie, TPEIUHHOBATEIE H HACBLILCHHLIC
BOJOH
qérsepmqﬂue OT/JIOXKEHHSI, Pa3BUTLIe HO BCEeH IJIOWAMAH, TPEACTABJE-
Hbl CYrJIHHKaMH, TTHHAMH, pexe NnecKaMu M raJjedHukamu. [Ipuuem B 6Gop-
TaX KapbepoB BCTPETATCA M cjiabble MAHCTHIE CYrauHKH. O6Hias MOMHOCTH
TOJIIHU 10 36 M.

Takum 06pasom, reosiorHueCKHe YCJIOBHS MECTOPOXKIACHHS (HEryGoKoe
3ajieraHyde N/1acTa M He O4YeHb KPenkHe NOPOABl BCKPBIIK) MOMKHO CUMTATH
OnaronpusiTHEIMH 1A OTKPBITOH pa3paboTku. Paspesnble TpaHlllen Kapb-
€pOB cCJedyeT 3aKaAaAblBaTh 10 BLIXOJAM ILIACTA, HCKAIOYAS BOIOHOCHbIE
ropeable nopoasl (puc. 1). Ilocaenyromyo orpaGoTKy BecTH 1O mameHmio,
4TO OGeCneunT HU3KUHA KO3(G(HUUMEHT BCKPBIIM B NepBble TOIb paboT u 60-
Jiee BBICOKYIO YCTOHUHBOCTL GOPTOB Kapbepos.

IlopseMAble BOALI HCCACHOBAHHON MAOWIAAH

OTmeueHHas reosiOTHUECKasi CTPYKTYPa M UepeoBAHHe IOPOL CO3LAIOT
OnaronpHATHbIC YCJIOBHS L/l HAKOILICHHS HAMOPHBIX H Oe3HaNoOpPHLIX BOL.
B mpepenax nsomanu HauGoisiee OT4ETIHBO BHIIENSIOTCS BOAOHOCHBIC ropu-
3OHTBI YETBEPTHYHBIX OTJNOKEHHH, TOpeNiblX MOPOA, MEeCYaHUKOB H yrJeil.

ITonsemHEle BOAbI B 4ETBEPTHYHEIX OTJONKEHHAX PACIPOCTPAHEHbI He-
paBHOMepHO. Hale OHM BCTpeyaroTcss B BHAE MAJOMOLIHBIX TOPH3OHTOB MOA
NJIOCKHMH BOJIOpa3jiesamu, GOJOTAMH H Ha KOHTAKTE CYIJIHHKOB € ITOLCTH-
JMAOIHMY MEJOBBIMH H IOPCKHMH OTJIOKEHHAMH. B MOKPOBHBIX cyriMHKax
MeCTaMH pa3BHTa BEPXOBOJAKA Ha raybunax oT Hyas ao 10 m, cumxkaromias
YCTOHYHBOCTh NOpPOA. Bosee BomooGuabubl ansoBHalbHbBIE NECKH H rajeu-
HUKH B [I0JHHE p. YDIOH, I'/le OTMeYeHbl yCTOHYHBEE BOLOHOCHBIC TOPH3OHTHI
MOLIHOCTBIO 7—12 M ¢ pacXofgaMM HCTOUHHMKOB BAOJb pycaa A0 | a/cek.
/lauHbIi BOTOHOCHBL TOPH3OHT HAPSLY C MOBEPXHOCTHBIMH BOJAMH 0GYC/I0B-
JuBaer 3a0o/auuBaHie MOBEPXHOCTU MOHME H 06pa3soBaHHe MEIKHUX OMOJ3-
Hell o JeBomy Gepery p. Ypion. B cayuae paspa6orku yried noja nofMoii,
Hapsaay ¢ obBanoBaHHeM NOTPeCYIOTCS ClELHAJbHBE Mephl IO OCYLICHHIO
TaJeyHKKOB.

BonoHocHb FOPH3OHT TrOpesblX NMOPOA MOHIHOCTBIO OT HECKOJLKHX [0
44 m sBasieTca 0cOGEHHO BOZOOGHIBHEIM, HO OrPaHHUEHHBLIM MO MJOLIAAH
(puc. 1). ¥YaenpHble 1e6UThI G OTKa4KaM H3 CKBaxKuH 1,26—10 Ajcek, Ko-
s¢ppuuientsl GuabTpauun 7,32—84,6 m/cyrxku. BenecTBHe BHICOKOH BOMO-
OOHJBHOCTH M CTATHYECKHX 3aNacoB, AAHHbIH BOJOHOCHEI COPH3OHT MOXKET
obecrieunTs OO/bIIMe NPUTOKM BOJE B HAYaJbHbE IEPHOAL Pa3paBoTKH
VIJISL M BeCHOM, YTO C/eAYeT YUUTHIBATb NPH NPOEKTHPOBAHHH H MPOXOIKE
Kapbepos.

B ornoxeHHsax Me30301 OTUETIINBO BLLACMSETCS HECKOABKO BOLOHOCHLIX
TOPH3OHTOB, NPHYPOYEHHBIX K MECYaHHKAM, IJ1aCTaM YIis U HHOTAA K 4JeB-
ponuTaM. B necuaHnkax pasBUTLI HANOpPHBIE BOABI ¢ HamopaMu a0 250 i
H HEepaBHOMEPHOH BOJOOOH/IBHOCTBIO, YBEJHUHBAIOLIEHCT B 30He BEIBETPI-
Banus. ITo ganubim Mratckoll recnmapTun yienbHble 1eGHTH IPH OTKAYKAX
Hs ckBaxKMH 10 1,0 2/cex, xkosdpduuments: ¢uabrpaunu mopox 0,02—
8,24 m/cytku. Bosee BOMOOGHJLHBIMH — OKa3ajuCh TPELIMHOBATHIE Gypble
yrau mjacta Bepesosckoro, riae yiaeabHele LeOHTH JIOCTHTadn 6,59 a/cex
H cpefiHie KO3 duuHeHTs GuabTpanuu 2,88 x/cyriu.
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Takum o6pa3om, BOJONMpOHHL@EMble NOPOABI M YIVIM HCCAEJOBaHHOM
MJI0IA/ M AIBJAAIOTCA AOCTATOUHO BOAOOGHABHBIMH, NMO3TOMY, VUUTHIBASA KJIH-
MaTHUeCKHe OCOOEHHOCTH, pa3paboTKy MiacTa CJefyeT BeCTH ¢ TpelBapH-
TeJbHbIM OCYLIEHHEM, UMesl IPH 3TOM B BHAY BO3MOXKHOCTb CAMOBO3TOpaHHUs
YL B IIEPEOCYIIeHHBIX YYacTKax B Cyxoe JeTHee BpeMd. B cayuae passu-
THA KapbePOB Ha NOUMY P. YPION JOMOJHHTEJIbHO K OCYHIEHHIO noTpedyercst
CIpAMJIEHHE pycJa M OTCHIIKa OrpaKAamlux gamo.

K.naccmpm(aumn H HHXKEHEPHO-TeOJOTHUYECKAd XAPaKTepHUCTHKA MNOopon

B nmnpouecce paspaGoTKH HHMKEHEPHO-TeOJOrHYecKoli KaacCHpUKaLHHU
VUHTBIBAJIHCD COCTAB, CTelNCHb AHareHesa, CBOHCTBA W IPOUYHOCTb KaKAOrO
JIUTOJIOHYECKOrO THNa Nopold. B knaccudpHKalHio BOLIIH MOPOJbI, Pa3BUTHIE
A0 ray6uHsl 250 m. B 3TO# TOJIe MO JIUTOMOTHH H CBOACTBAM OTYETJIHBO
BLIIERAOTCS Tpu KoMmIaekca. [lepBriii o6beuHsIeT ueTBepPTHUHBIE OTJIOMKE-
HUA €O cJabBIMH CBA3SMH MeKIY 4acTHIAMH; BTOPOH — 060KKeHHEle H 00-
DYLIEHHBIE NOPOAbl, TPEeTHH — BepXHeMe3030HCKHe 1MOJYCcKasbHbie MOpPOAbI
OT OYeHb NMPOUHBIX N0 c1abuiXx. B mpepenax xasIoro KOMIJIEKCA BbIAAJCHDI
IPYNNbl U JUTONOTHYECKHE TUNBI NMOPOJ, Pa3JuuHble N0 BO3PACTY M JIHTOJO-
rud. B cBOW ouepenb KakKIblfl JHUTOJMOTHUECKUH THUMN 110 HPOYHOCTH pasieieH
Ha HHMKCHEPHO-re0JOrHyeckKne BHALI: OuYeHb caalwle, cnabble, cpedHEnpoy-
Hple, IPOYHble H OYEeHb NPOYHBle nMopoAabl. O0oOLIeHHblEe TTOKAa3aTeH BHAOB
nopoJ npuBeieHel B Taba. 1.

K ouyeHb cjalGblM OTHeCeHH HJHCTBEIE CYIJIMHKH H CHJIBHO BBIBETpeJble
oOpylleHHble ¥ MepeMsiTble apTHJJHTBHI, HMelolive cuemjeHue 10 1,5 1/m?
¥ HU3KHE YTJBbl BHYTPEHHEero TpeHusa. K caabpiM — yeTBepTHUHbIE CYIJHHKH,
[VIMHB], TIECKH, CYIIECH U pas3yNnpoyHeHHBle B NpOIEcce BLIBETPHBAHHUA M Heli-
CTBHS APYLHX (aKTOPOB HOPOAbI Me30305, HMEWIIHEe CleNJeHHe 10 HacJ0e-
HHoO 2—5 7/M? U BpeMeHHOe CONPOTHBJEHHe CXKATHIO HOLMAaJbHO CJAOHCTO-
cti o 50 7/x2. K cpeaHenpouyHbIM OTHECCHBI MECUAHUKH, AJEBPOJHTBL H ap-
THMJIMTBI, YAaCTHUYHO U3MeHEHHble B IIPOIleCCe TrHIepreHes’a ¢ BPEMEHHBIM
conpoTHBAeHHeM pasfaBauBanuio 50—250 7/#? u cuensneHuem 5—10 1/M2
K MpouHbIM OTHECEeHHI MJOTHbIe H A0CTaTOYHO MPOYHble HOPOAbl C [JIMHHCTO-
KapOOHATHLIM LIEMEHTOM, MEAJEeHHO pa3MOKalollHe B BoJe H obnajapuue
BpeMeHHBIM COIPOTHBJEHHEM pasjaBauBaHuio 250—1500 r/x2 Hau-
Hble 1opoabl  OyAyT YCTOHUMBHIMM B 6opTax KapbepoB W MOTYT pas-
pabaTbiBaTbCsl MOLIHBIMH 3KCcKaBaTopaMu., OcOOONPOYHBIMH OKa3adHCh Iec-
YaHUKH H aJIeBPOJIHTHl C CHIAEPHTOBLIM H KPEMHHCTHIM IIEMEHTOM, HMelolye
HHU3KYIO BJaXKHOCTb W IOPHCTOCTb. BpemMeHHOe CONPOTHB/EHUE PA3NABJIHBA-
o 1500—9500 7/m?, paspuiBy po 1180 7/m2. 2Tu mopojbl pa3BUTLL B BUIL
TOHKHX JIHH3 H COCTaBJSIOT He OoJiee OJHOrO MpoueHTa K 00beMy BKPHILI-
HOW TOJIIH, OHH OynyT pa3pabaTeiBATbCsi JHIIb C NMPHMEHEHHEM B3DPbLIBOB.
Taxkum 06pa3oM, BO BCKPBIIIHOH ToJILe OYAYIIUX KaPbePOB OKAXKYTCS HCOM-
HOPO/IHbIe 110 JIHTOJOTHH, CBOHCTBAM H IPOUYHOCTH NMOPOJE! OT OUEHb CAa0BIX
10 BecbMa npounbix. [Ipeo6aapaior crnabble H cpejHeNpoynble, 4acTo 006BOL-
HEeHHBIE, NOPOLHL.

PesyabTaThl pacuera oGmei ycTOHYHBOCTH pa6ounx GOpPTOB Kapbepos

Onpenenedue obiell yetofiunBocTd pabouyux 6OPTOB KPYIHLIX KapbepoB
ABJAETCA KpaliHe HeoOXOAHMON W CJI0XKHOH 3ajavell. Pewenne naHHOH 3a-
Ja4d Ha CTAJHH JAETaJbHON pasBe/KH, KOrja emle He pa3paboTaHbl MPOEKThL
KapbepOB, NPOU3BOAUTCS OPHEHTHPOBOYHO C L@J/1bl0 MOJYIeHHUs1 YTJIOB HAKJO-
Ha YCTONUYMBLIX OOPTOB, HEOOXOAMMBIX JJ1A pacyeTa KO3(¢HUIHEHTOB BCKPbI-
IUH M OLEHKH 3amacoB yIJisi II0 BBICOKHM KaTeropHaM. PacueTsl OOBIYHO
BKJI0YAI0T BCECTOPOHHMI aHA/JMM3 HHXKEeHepHO-TeOJOTHYECKHUX YCJIOBHH, Bbl-

Gop pacyeTHBIX II0Kasarteeill, nog6op HJIH pasdpabOTKy METONOB W BbINOJ-
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HeHHe pacueroB. B nameM ciyyae pacyeTHble XapaKTePHUCTHKH BHIGHPAJHCh
IJi KaXJ0TO HHXKEHePHO-T€OJOTHYECKOr0 BHAA MOPOJ Mo 060OIIeHHBIM T10-
KazateasM (rtabJ. 1). B KauecTBe pacyeTHBIX 3HAUEHHi YIVIOB BHYTPEHHETO
TpeHHs M K03(p(PHIHEHTOB CHENJIEHHS IPUHSATH HHXKHHE JOBEDHUTE/bHBIE IIpe-
#enbl, NOJyYeHHBle npu ypoBHe sHauuMoctd 0,05, ¢ BKIwueHHeM Kosdphu-
iMeHTa 3anaca ycroiuubBocTH 1.1. B KauecTBe pacueTHBIX 3HauUeHHH 0OBEM-
HOFO Beca KaxXJoH NOPOAbl NPHHATH CpPeAHHe apH(pMeTHUYECKHUE.

YuuTeIBad CYLIECTBEHHO IHOJIOr0e MOHOKJIHHAJBLHOe 3ajleraHue INopoJl
H YroJIbHOrC IJacta B KPBUIbSAX OpaxXHCHHKJIHHAJH, BLHICOKYIO (DaLHaJbHYIO
Y3MEHYHUBOCTb, PEKOMEHIALMH HO BCKPLITHIO H IpEeABapHUTENbHOMY OCyILe-
HHIO TIOPOJ, pacueTbl ofueH ycTOHYMBOCTH pabouux 60pTOB NpOBEIEHBl Me-
TOLOM MHOrocJjonHoro otkoca (1) u mo mesaroi cxeme BHIIMH (6).

B pesyabrate yrasl HakjgoHa pabouux GOPTOB KapbepoB, MOJyYeHHbIe
pacderamu, okasaauce s Iayoussl 1o 50 u# 38°, npu ray6unax 90—I110
31—32° u gas ray6un 220—250 m 27°. IlpuBeneHHEIe 3HAYEHUS TIPUHSITHE
JJIs1 MPAaKTHYECKHX peIleHHH B Npouecce MOACYETa 3anacoB YIg N0 BLICO-
KHM KaTeropusaM H OyAyT yuTeHbBl BO BpeMs HPOEKTHPOBAHHS KapbepoB.
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