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HNPEJHCJ/IOBHE

Kasaxcran ssnserca kpynuoli ropuoli aepxasofi mMupa. I'opnoao6si-
BAIOIWAA OTPACAb COCTABJACT OCHOBY HILAYCTpHM, IKOHOMMKH CTpPaHbl B
uenoM. Takoro nonoxeHus oHa AOCTHINA 32 cyeT A0OLIYM NOMEIHBIX HCKO-
naeMbIX NPEHMYLLECTBCHIIO OTKPLIThIM cnocobom (Gonee 80 %).

Oanako ¢ yriayGnennem ropusix pabor yxyAwalooTcs ropio-reonort-
yeckie ycnosus paspabarbiBaeMbiX MECTOPOXAEHHIL, CHHXAETCA coaepKa-
HHe OCHOBHBIX MOMC3HLIX KOMNOHEHTOB B PYAE, YCIOXHACTCA HX MHIICpa-
noriycckuli CocTaBs, pacTeT AoAs TpyAHooboraTHmbiX pya M T.4. Kpome
TOro, pyAlble TeAa MHOMHX MECTOpOXACHHIT NPCACTABACHBLI B BHAC XN,
NAacToB nepeMelHOll MOWHOCTH C H3MEHAIOWHMCA YroM najenns, pasio-
pOAHBIX BKAOUeHHii neoanHakoBoro obwema M pasHoli rcomerpHyeckoit
$opMel C BH3YANbHO HEHAOMOAaeMbIMI KOHTAKTAMI MCXILY HHMH.

B Takix ycnoBHsX CO3gaHie i NPHMEHEHHE HOBbIX NMPOH3IROAHTENbIIBIX
Mawii 1§ KOMMNIEKCOB BbiABHraeT 3aaayy obecneyeHns BLIEMOYHO-NOIPY-
304HBIX MK AOCTAaTOUHbIM 0O0BbeMOM B3opBaHHOl ropHoli Macchl ¢ ra-
PaHTHPOBalHOM CTENeHblO APO6NEHHSA I CBA3HOCTH M TAKOrOo pa3MelUiCHHA
pyarbix BKAtodenuii B pa3sane, nNpH KOTOPOM norepH i padyboxiBanie
pyaLt npn aobbiye 6binn 6Gb1 HauMeHbwiMK. Pewenne 3agaun BHAHTCA B
nayyso o6ocnoBaHHOM BbIGOpEe NApaMeTpoB pacnoNOKEHHA 3apAA0B BO
B3PbIBACMOM MACcCHBE I TEXHOOrHil BLIEMOYHO-NIOIPY304HbIX, B3PbIBHLIX
paboT, OCHOBAHHBIX HA yYETE KOMHYECTBEHHBIX CBA3EH MEXAY HCXOAHBIMH
AAHHBIMH H KOHEYHbIMI pC3ybTaTaMif B3pbiBa.

K ocHoBHbiM onpeaensiomwuM ¢akropam oTiecensl ynpyriue, npou-
HOCTHbIE CBOIICTBA NOPOA, CTPYKTYpPHbIC XapaKTCPHCTHKH MacCHBA NOPOA,
IneMeHTbl 3aNeraHua pyAHbix Ten (BkawoueHuii), a Takke B3pbiBYATHIE
csofictea BB, napamerps! pacnonoxeHis 3apaga B MacCHBE H YCIOBHA
B3pLIBaHHA, DTH BCAHYHIBI MOTYT ObITh H3MEpEHbI I H3YUYCHBI B YCIOBHAX
Ka#a0ro MecTopoxachis uan Gnoka.

B kavectBe BakHelilUHX TEXHONOrHYECKHX NApaMETpPOB B3OPBAHHOI
ropnoff Maccel paccMOTpeHbI reoMeTpHYeckie pa3Mepbl i kondurypaums,
BHYTpCHHASA CTPYKTYpa pa3Bana, rpaHynoMeTpHYeckHii cocTaB B3opBaHHOIi
ropuoli maccol, pacnpeaeneliie KyckoB NOpoA NO pa3Mepam B pa3Baie, Mec-
TONonoxele NOpoa H3 pasnnyHbIX yactelf MaccuBa B pa3Bajie M CTeneHb
CNOKHOCTH CTpoeHHA M OoTpaboTkn pastopoanbix 3aboeB. C HcxoaHbIMK



AIHNLIMN BIPLIBA OHU BIAUMOYBAILIBAICTCA NOCPCICTBOM NPCICABLIONO pa-
Auyca RIPLBHOR MOJOCTH — MHTCTPaAThHOTO >pdekTa BIPHBA B TREpaOI
cpene.

Jlax onpeacacuns 3TOro  OCHOBONOJATIOWICTIO PCIYABTATA RIPHRI
HCMOAKIOBANA MOICTL MOTITANHOLG PAIBKTHA BIPHAIL, NPCIICACHIAN
I". H. Tlokporckum u paissras artopom. Coracno ot Mazean Ha nepsoii
CTAIMH MOUINAA BOINA CAaTiA, 06patosannas npi BIpsise BB, papywacr
nopoay Ha KOHTAKTC 3ap4a1 — ¢peaa (IPodHT 1 NCPCBOINT B NAACTHYCC-
KOC COCTOANNE), OT FPANKLIL J0HH PALIARINBANNA PACAPOCTRINACTCH 30HA
panuansiidx Tpeiun, B Tevenne 3700 craanm ocyuIccTaIsercs ocHoBNOC
paspyntenne oTOHRACMON NOPOILI 1 XAUYQPICTHAA NOIOCTH MILIHHIPHYEC-
Kot GOopMEL AOCTHFAET CBOCTO NPCILILUOro 0GbeM A,

Ha nropoil ctaaun, scacicrmite Bansuns ceoGoanefl nosepxuocti, Ha-
Py UIACTCR OCCCHMMETPHYNHOC PAIBHTIC NOIOCTH, rR3000paIHLC NPOIYRTH
B3PRBA COOGLIAOT PaIpyHICHNON NOPOIE YEKOPCHHOC ABHAEHNC B CTOPOHY
cBoGoaANnOl NOBCPXHOCTH,

TpeTha CTAIHR = HHEPUNAIBHHIT PALICT NOPOIL B NOIC CHA TAKCCTH
1 o0pazosaniic paisaia BIOPAANHOR NOPOIM.

[puuatas MOICTH NOIBOANAT NPHMEHHTL MCTOAM TCOpCTHYCCKON Me-
XAUMKI M MCXANHKH ACGOPMHPYEMOro TBCPIOro 1€ NPH ONPCICACHHN
NPOYHOCTHON XaPaKTECPHCTHEN MOPOT B Y CROBHAX BEIPLIRHOTO HAFPYNCINA,
NPCACABHOIO paanyca BIpaBHoOll NOJOCTH (NcpBas CTaNA), PAIMCPOB J0M
PA3PYLICHNS 1 NAYAIBHLIX yCaosuil asuacuus pavipoGacuiofl ropuoil
maccht (konel nepsoil 1 nauato Bropofi cTaanil), a mcroan ¢iInuccxoro
MOACIPOBANHA = NPI HCCACIORANIY KOHGUTY PRttt i BHYTPCHHCT CTPY K-
Typs pasana nopod (Tperes ctaans). B peryastarc taxoro noaxoaa su-
ABACHO, YTO Apcacashuil oTHOCHTEILHUT paasiyc Bipusiofl nolocTi
PABHACICA KOPHIO YCTBEPTON CTCREHM 113 OTHOUICHIA CPCINCIO JaBsICHNA
NPOAYKTOB JACTONALUNN K MPOYHOCTHON XAPIKTCPHCTHKC NOPO B YCIOBHAX
BIPLIBHOIO HATPYACHNSA, & PIIUCPH 30H PAIPY LICHHSA, KYCKOBITOCTS I K-
HCMATHYCCKHC MAPAMCTPW ABHACHHS Pasapodacnofl aaccu npu yanu-
HEHNBLIX 3apR2aX OCYCIOBAMBAIOTCA 3HAYCHHCM YKAIAHHOTO NAPAMCTPA
B3pbIBA.

C HCMOIALIOBAHKCN MPCACILHOTO paawvea B3pwBHOll noioct chop-
MYAHPOBAH HPHHUKM PALNHOHITLHONO PAIMCULCHNHA CKBIXHHNEIX 3APAI0B B
MaccHse nopod, NO3BOAKKOLNI AHATHTHHCCKI ONPCICANTL PALUHOHANBHBIC
NapaMmeTpsl B3PLIBNGLIX PAGOT M3 YCTYNAaxX M CXCM MOHTAXA BIPLIBHOI

CETH,



[IpH coBOKYMHOM paccCMOTpCHHH BCeX TpeX cTaguil BIpbiBa rpaHyso-
METPHUCCKHIT COCTAB BIOPBAHHBIX NOPOA, KPHTHYECKAA CKOPOCTh palpyuie-
HHA MACCHBA H MaKCHManbHas CKOpOCTh BbIOpOCa HEMOCPEACTBEHIO BlaH-
MOYRA3aHHW C NMPOYHOCTHBIMH, YNPYFHMH CBOIiCTBaMH NMOPOA, TPEIUNHOBA~
TOCTBIO MAacCHBa, cBoiicTBaMHi BB, napaMeTpaMi i ycnoBHAMH BIpbIBAHA
sapanos. [lokazano, 4to npouecc oGpasosaius passana obycnosniBaeTcs
BEKTOPOM MaKCHMAaNbHOI CKOpPOCTH LEHTpA Macc oT6HBacMoli YacTH Mac-
C11Ba, a rCOMCTPHYCCKHE MapaMeTpbl PacrnosIOXCHHA 3apsaa npeaonpene-
ARIOT HAYANBHbIE YCIOBHSA 3TOrO ABIKCHHA,

YcTanosaeHsl 3aK0HOMEPHOCTH Pa3MCLUCHHSA NMOPOA H3 pa3fHYIIbIX yac-
Tefi ycTyna B pa3sanc npH pa3nuuibix cnocobax BipbiBaHHs, pazpaboraH
rpaoananiTHYeckHii MeTOoA onpeaeneHus BHYTPeHHeR CTPYKTypel pas-
Bana H CTPYKTYPHO-TEXHOJNOrHUYCCKHX XAPAKTCPHCTHK CloxibiX 3a6oeB ~
nokasaresb CA0KHOCTH HX cTpoeHHs i oTpaboTki. [Ipeanaracmsiii nokasa-
TCNb CAYKHT KPHTEPHEM Ans BHIOOpa TexHonorHii 6ypoBIpbIBHLIX 1 IKCKa-
BaTOpHbIX paboT, o6GecneyiBaloLLHX HAHMEHbLINE KONHYECTBCHIbIE H Kave-
CTBCHHbIE NOTEPH NOAE3HOr0 HCKONAEMOro B 3afaHHbIX FOpPHO-reonoruyec-
KHX YCNOBHAX.

[fa ocHoBe npennoxenHoli Moaent ApobneHHs peanLHOro MaccHsa fno-
poA B3pbIBOM pa3paboTal METO, NO3BONAAIOWHIT NO H3IBECTHBIM NMPOYHOCT-
HLIM, YRIPYIHUM CBOHCTBAM NMOpoJ, CTPYKTYPHBIM XapaKTEPHCTHKAM MacCH-
Ba i cBoficteam BB paccuntarts anamerp 3apsga # Apyrue napaMmerpel ero
pacnonoxeHus B ycTyne.

Pa3pabotaniisie ananuTHucckie METOAbl pacyeTa panHoOHabIbIX Nnapa-
METPOB pacnoNoAeHHS 3apAL0B HA YCTyne, MPalyaoMCTPHYECKOro cocTana
B3OpBaHHLIX NOPOJA, pacnpeacietHs KyCKOB M0 KPYNMHOCTH B pa3Baje NpHH-
UHNHANLHO OTJHY3LOTCA OT H3BECTHBIX B TCOPHH M MPAKTHKE FOpHOro Aena
H MO3BOAAIOT MO M3BECTHBIM NMPOYHOCTHLIM, YNPYrHM cBOJiCTBaM nopof,
CTPYKTYPHBIM XapakTepHCTHKAM MacckBa H csoiicteam BB npeapaccuu-
TaTh BCE MapaMCcTpbl PaciiONOKEHHS 3apadoB B MacCcHBE H TeXHOJOrH4ec-
KHe mapaMeTpsl B3opBaHibiX nopoA. IloatoMy oHit mofsoXeHbLl B OCHOBY
npeanoxeHnoli cHCTCMbI AaBTOMaTH3HPOBAHHOrO NMPOEKTHPOBAHHA Macco-
BeiX B3psiBOB Ha kapbepax (CAIIP BBP) n nporHosiposaHis rpaHyniomer-
pHUECKOro cocTana B30pBaHHLIX ropHbix nopoa (I"pancocTas).

Paspa6orannsie komnbiotepibie nporpammel CAIIP BBP, «I'pancoctas»
No3BoNAIOT NpHBAEYL ANNApaT BbIYICIHTEAbHOII MaTeMaTHKH, 6onee TOUHO
onucats isnuyecke npoyeccsl, apdexTHBHO pewats H 06bEAHHATH OT-
Aenblble 333241 B HHTErPHPOBAHHYIO CHCTEMY H MOMYYHTH Ha KOMMBIOTEPE
H pacncyatatb Ha OyMare Becb KOMMJEKT NPOEKTHOH AOKyMEHTaLMK
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«lMpoexT Gypenua CkBaAUN HA ycTynies u «I1pockT Maccosoro BIpuBa 3
xapsepen U «T1pockT peTyALTaToB BIPHBAN,

MpoexTuposane 6ypoBLIx paboT Ha kouxpetHoM 630Ke HaunnacTes ¢
BBCACHHA B MAMATE KOMMOLIOTECPZ PCIYABTATOB MapKuchicpekoii cuesixy
ycTyna no cocTOSIHIO Ha MOMcHT npockTHposanna. [1o sBCcHNMM Toy-
kaM xypiama mapkiefiacpekoll  cheuxH, € HCHOAKIOBIHICM  panee
BBCACHHON B NAMATE KOMNBIOTEPa MHGOPUALNK NPOrPAMMA OTCTPANBACT!
BCPXHIOK OPORKY YCTYNa, HHAHIOK CPOBKY BHILICICAIUICIO YCTYNA 1N
Annnio pairaia neyCipannolt ropHoll Maccst Ha YCTYNE. LLIN BCCX TOueK
PACCHHTHBAKITCA WX BRCOTHME OoTMeTri. 1 navsti xounsotepa na naan
YCTYNA HAMOCATCA TOMKM NOIORCHHA XPIfiMero pala paHee BIOPBAHHBIS
CKBIXHM.

MporpaMMa B ARTOMATHYCCKOM POXHUC OC) IlcCTBAKCT cdLeMHOE no-
CTPOCHHE BCCX FCOMCTPHYCCKHX 2ICMSHTOB COYyPHBacuoro 6aoka ¢ nano-
ACHHEM HA HHX W3 NAMATH KOMAMOTCRI fE0I0rHYCcCKOll CTPYXTY PH pya-
HIX TCA H PacCUMIHBACT: KOOPIHHITHE CKBIANN, NIPAMCTPH  CCTRM
cxsaxii, JICTIT, aeanunny nepehypa u r:1) 65y CXBAAHNM, BCC WPSIa B
KaXAON CKBAANIC, CXCMY MOHTRAZ BIPHBHON CCTH, O0LCM pYIHHIX Tel,
yacasutft pacxoa BB 118 xaxzoro pyanoro T1eaa, cpeannli yacashui
pacxoa BB, cymvapnsii obvenm siopsannoll roproli maccu.

B ocnopy kunrit noxoaxcHst myGanxaunn astepa 1a nocacaune 15 acr,
HANKCAHHLIC MO MATCPHAIAM NPOBCICHHBIX HECIcl08aniil no rocyaap-
CTBCHMIM HAYYHO-TCXHHYCCKHM # HaydHuM nporpavvam 8 KaxaxckoM
HALLWOHANLHOM  HCCICIOBATEALCAOM  TCXHHHECKOM  YHHBCPCHTCTC MM,
K. H. Carnaesa. TIpn nanwcaunn 6 riassd HCNOALIOB3INE MATCPHAIN
APYTHX aBTOPOB, 0Ny OIMKOBAHHHC B OTKPHTOR NEYaTH.

Asrop supaxact rayboxyro Gaarozapuocts npodeccopav, J0KTOpas
Texunuccknx nayk H. C. byxryxosy, A. A. bosuaunosof, X. A. I0cynosy
33 UCHHKIC COBLTH MO YTy YIICHHIO KAYECTBA MoHoTpadin.



1. OFhEKTbBI HCCJAEAORBAHHSA
H HX OCHOBHBIE XAPAKTEPHCTHKH

1.1. 'cotornuecknce XapaKTCPHCTHRH
THIHUHBIX MccToposcnuil Kalaxcrana

Capbaiickoe Mecmopoxcoenue. B reonorHyeckoM CTpoeHHH MECTOPOK-
ACHHA NMPHHHMAIOT Y4acTHe ABA KOMMJEKCA NOPOA: CHALHORHCIOUHPOBAH-
HBle 0CAA0YHO-BYNKAHOrEHHbIE MOPOAL!I naneo3olickoro so3lpacra M nepe-
KpHIBAIOILHE HX FOPHIOHTAILHO 3aeralolie, NPEeHMYLUICCTBENHO phIXabie,
me3okalino3oiickue otnoxenss [1).

[Maneo3ofickie nopoas! HitkHero kapboHa sanepbaHOBCKOl cepHH nMoa-
pa3ienstoTcs Ha TpH cBiThl (cHn3y BBepx): Capbaiickyro, Cokonosckyo H
KypxkyHkynckyio.

Cap6alickas cBHTA, COCTOAWIAA M3 Tpex Mnayek, ciaraeT nexauuit 6ok
pYANBIX 3A1exeli M npeacTaBneHa aHAe3HTOBBIMH NOpgHpHTaMH, By nKalH-
ycckimu Gpexunamu 1 Tydami aHAE3HTOBOrO COCTaBA.

Kypxkyunkynckas csuta cnaraer Bucsuuii 60x pyaHoro nons, pasaens-
eTcs Ha 4 maykH W MpeAcTaBfeHa MJArHOKIa3loBbIMH aHjae3nTo-6a3ansTo-
BuIMH mopdupuTamu, Tydamu, TydduTamu, BynkaHnyeckHMH OpeKUHAMH.
K nopduputam Hikneidi (VI) nauki npuypouensl npoxHakosbie MarnerH-
ToBble pyAbl Bepxnero pyauoro tena.

Mexay oSTHMH CBHTaMH pacnoJioeHa COKOJIOBCKas CBHTa, KOTOpas
ABJIAETCA OCHOBHOII pyJoBMeLLatoulcii B npeaenax pyaHoro noias H Mecro-
poxaetis, coctout 13 asyx nauek (IV u V).IV nauyka cnoxena nepekpic-
TANNH3OBAHHBIMH HIBECTHAKAMH i Ty HTaMI 1 ABIAETCA OCHOBHOH pyao-
BMeLalouleii B npejienax pyaHoro nojs H MectopoxkaeHus. Marierurosoe
opyaeHeHHe TIOKATH3YETCA B H3BECTKOBHCTHIX TydHTax, NpHYPOUEHHDBIX K
3one ¢aunan,LHOro nepexoa B H3IBECTHAKH.

Tyddutst V nauku xapakTepH3yloTcs NOYTH NONHLIM OTCYTCTBHEM OpY-
AcHCIIHA, KpoMe Tak HalbiBaeMbIX PyaHbix nnu3 V nauk.

XapaktepubsiM ans Mectopoxaenus ( Bcero CapGafickoro pyaHoro
nons) asaserca 6aokoBoe cTpoenie, obycnosnetHoe HamuneM 6onbuioro
KOJIHYECTRA pa3pbIBHBLIX HapylUeHHii, OCHOBHBIMH H3 KOTOPbIX ABJISIOTCSA
«Mepuasnounanshoe», «lLinpotnoe» u «LlupotHoe-1I».

HuTpy3usHble nopoasl NpeacTaBneHbl peAKHMH MAJOMOLLHBIMH Aafika-
MH i naactooOpa3HbIMH 3afeXKaMH AHOPHTOBBIX H Anaba3oBbix nopdu-
pHTOB.



Ha mecTopoXeHnit YCTAHOBACHO 182 OCHOBHMX PYAHMX T2 — [lip-
Hee, 3aneraomee B nopoiax 1V nauxu Coxoaoscxolt caitm, i Bepanee
aaneraoutee B nopoiax VI nauxu Kypaynxynscxofl cairru. '

Pyansie awnies V naniki npeactanicisl 30Hofl npoxitaxoso-skpan-
NEHHOTO MarHCTHTOROTO OPYACHCHIA, Npity pouciioi x Ty ddutramV nayxy
Coxononckoli CBUTH,

Huaxuee pyanoe 1eno KOxno-CapGaickoro McCTOPoOXICHNA COBMCCTHO
¢ Boctonnofi u 10ro-Boctounohi 3aacxami Capbalickoro Mecioposaciisg
B UCAOMMOAINO PAcCMaTPHBATE KaK canHee pyanoc Teao Capbalickoro
pyanoro noas, B xontype xapeepa x Hirxiesy pyanouy teay npity poucto
Goace 80% 3anacon. H1 HIX 3anaCH OKMCIACHILIX Py A COCTIBAAIOT %,

Tlnxice pyanoc 10 iucet naacrooGpanyio ¢opyy, Kotopas Jnaun-
TECNHLHO YCAOAHACTCA B LICHTPAILHONR M CeBEPHON Y2CTAX MSCTOPOAICHIN,
Pynioe 1c10 BHKAHNKHBICTCR NO NAACHIMIO, 3 CCBSPIICE M MO BOCCTaHiio. B
1oAHok HacTi MecTopoazena Hinkirce pyarmoee 1€0 BHIXOANT HA NoBepx-
NHOCTH NANCO30ACKHX MOPO1, 3 B CCBCRHOM HANPABICIII NOMPYXACTCA HA
rayGuny 6oace 700 m,

Buytpss pyansic npociaom nepol B Npeaciax pyanoro 1eia MMEKT He-
JHAYHTCABIYIO MouinocTs. Ha Bainolax noa noxposiuic orioacHus i
80AHIN 30N TCKTONNYCCKIX HAPYTOSHN T MATHCTHTOBLIC Pyt OXHCICHH,

TexTONMYCCKHMIE HAPY RICHRAMI PyaHoe TE10 paydKTo 1Ha 4 130JHpoO-
paniibX CIpyxTypuuix Groxa. B npexesax xaxoro 6aoxa pyawoc 1¢10
XaPAKTCPHIYCTCA ONPCACICHHEIMIT OCOGCHHOCTAMIS 3AICTINNA 1 hOPMEL,

I crpyxTypunii Gaok B naane usieer 23ty 725 st npu wnpune 675 M.
MaxciManslibic MOWHOCTH oTucHaxyTcs B ocerofl wacTi. [lo naacumo i
BOCCTaHITIO MOLIIOCTH YMEHBUIAIOTCA BAIOTH 10 NOAHOTO BLIKANINHBANNA.

11 crpyxrypnwii 620k B naane usmeer auury 550 s npu wnpune 500 s,

Cesepiee pyaHOC TCI0 PaccaanBacTCa Ha 2 XpynneX cos; wixinil
c0ll N NATIEHHIO PACCIANRICTCA HA HCCKOILKO MATOMOLULHLIX CIOCH.

Maxcumansupic MownocTi GHKCHPYIOTCA B UEHTPAILHOT vacTit 6.10Ka.

1 ctpykrypunil 610k B naane sveet Loy 425 s npy unpunc 400 ».

Py anoe 1eno 8 npeacaax G:1oxa uMeet Hopsy B BiLIC CI0K0 NOCTPOCH-
MOTo CRAKCHYTOIO PyaHoro €10.30a, © peIkHM BHIKANHIBANKCY MO Najlc-
HH10, Gonec CNOKOHIM — 10 BOCCTAHHIO I PCIKIM PALTYBOM MOUWHOCTH B
ocesofl wactn. B kpalinefi cesepuoit yactit 6:1oxa pyanoc Teao pacuten-
NAETCA HA ABA CJIOA.

1V crpyxtypusilt 610k B naane nvcer gy 1040 M npi wntpine 210 M.

dopma pyaHoro Teaa caoxnan. B xpalineii oxuoll wacti ona npuban-
XKICTCA K I1AToo0pasiofl, H 116Ch OTMEY2ETCA HATHYHE ABYX PYAHLIX CTOCB.
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3anace! pyast 1V ctpyktypHoro Gnoka oTHeceHsl K moasemtuolt orpa-
GoTke.

Bepxuiee pyanoe teno 3aneraet crparirpaduuecky Buire Hinkuero u
oTAcaeno ot Hero Tonweli nycTeix nopoa MowHocTsio Ao 400 M. Makcu-
Mansnas MOWHOCTb PYAHOro Tena npHypoucHa kK oceBoli yacti. B kontype
Kapsepa 3anacs! pyast Bepxitero pyanoro tena cocrasnsior okono 18%. Ha
1ix Mernee 2% — 3anacsl OKHCACHHBIX pyA.

Pyanute nun3sl V nauky pacnonoxens B HENOCpeACTBeHHON 6an30cTH
ot Bepxuero pyanoro tena. 310 cepis cOmnkeHHbIX pyAHBIX CNOEB, Cla-
FAOLWHX OTHOCHTENLHO KOMMAKTIIOE PyAHOE Teno, no opMe aHanoruyHoe
BepxueMy, € pe3kHM H3MeHeHHEM MOLIHOCTH MO NafeHHIO H BOCCTalHIO,
BNAOTH A0 MOJHOrO BHIKMHHIBaHHA. B KOHTYype kapwepa 3anacel Pyamsix
nuu3 V navku coctasasior 2%.

Poixabie NOKpPOBHBIE OTIOXKEHHS HA MECTOPOXAEHHH MpPeACTaBIEHBI
rARHaMH, ICCKaMH, NMCCYAHHKaMH, OMOKAMH H HMEIT CYMMapHYIO MOLI-
noctb oT 80 no 120 m B (cpeanen 108 M), a BMecTe ¢ apeBteit kopoli Bbi-
BeTpHBaHHA Hitoraa 1o 150 M.

K pbixasiM Me3030fiCKHM OTIIOKEHHAM NpHYpOYeH rOpH3OHT O0OIHTO-
BoIX OypbIX kene3HsKOB afsTCKOro ropHM3oHTa, 3aneralwHx Ha raybuue B
cpeaneM 67 M or axesioli noBepxHocTi npH Mownocti 0,5-10 M (B cpen-
nem 3,54 M),

ChacpHT-KQIBUHTOBAA PAIHOBHANOCTL PyA, Kak Tpyanooboratumas,
CTATHCTHYECKH BbIAENCHA B 3anacax pyabl B KOHType Kapbepa Ha KOHell
oTpaboTKH, 08 ITHX pyA cocTaBnseT 28% (42,4 mau 1).

Okncneunbic H nonyokHcnelHsle (MapTHTOBbIE H MapTHT-MarHETUTO-
Bbi€) PyAbl IOKANH3YIOTCA Y KOHTAKTA NEPBHYHLIX PYA C PHIXIbIMI MOKPOB-
HLIMH OTJIOKCHHAMH M B HenocpeAcTBEHHON 6AH30CTH OT 30H TEKTOHHYeC-
KHX napyusetmii,

B reonorityeckom ctpocuin Koyupadckozo MeCTOpoxaeHHS YYacTBYIOT
necyano-aneBpoaHTOBBIC 00pa3oBanis ¢ peaAKHMH NpocnosMH Ty¢oB Kic-
noro coctasa gamelickoro spyca. Beitte ¢ pe3kHM yrinoBbIM HeCOr/lacCHEM
32/1€ral0T anaenTo-6a3ansThl, aHAE3HTO-AAUHTHIKADKAPANHIICKON, CBHTHI
Hikiero kapb6oua. LLnpoko pa3sBuThl HHTPY3HBHBIE NOpPOABI, NpeACTaBEH-
IIble ATACKHTOBLIMI MPANHTAMH aKYaTayCKOrOo KOMIIEKCA C peaKOMETab-
Hoit munepanusaumcti (Bonsdpam, MonuGaen u Ap.), a TaKKe rPaAHHTOM-
navu TokpayckoronnyToHa, OTHOCSUErocS K GanxaurckOMyHHKHEKaMeH-
HOYT'ONBHOMY KOMNAEKCY H HMetoulieMy Tpexda3toe cTpoeHite [2].

IlepBas ¢asza npencrasnena rad6poanopuToBLIMK MOpGHPHTAMH, Cna-
ralownmy neGonstume wtokoobpasusie Tena; sropas ¢asa (ocHosHas) —
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KRAPUCRLIMH - THOPHTAMM, TPIHOIHOPHTAMH, MIATHOIPIHHTAMM, TOHLIN.
TaMu, FPAHHTaMK; TPETA ala, BMCHIAIONAR OCHOBHYN) YICT® PYANON My.
HEPATHIAUNHM, CNOKEHA NOPOJAMH, ZHATOTHYHKEMH OCHOBION (ale, mo
umeroumMn nopduponide cTpyktypel. JLAg rpannTonaos xounaexca 1u.
NUHA NOBLINCHHAA FAUHOICUHCTOCTS M Pe3koc NpeebAaIanie B cocTape
HATPHA HA KasHEM, (DOPMA TCIA NOPOI TPETLETt AN B UCHTPAABLHOR Yac-
TH 63X X KIOMCETPHUNON € MHOTOUHCACHHBIMK 3NOPHIAMM, A B KOAHOT ~
aunetino-yanuscnnan, I3 Tecuoli npocTpaHCTBCHHO CBA3IE CO WITOKaM)
KRAPIEBLIX AHOPHTOR I FPAHOIHOPHT-ROPPNPOB HANOIATCA IKCHIOINBHEC
Gpexunn, PactipocTpaent 237k JHOPHTOBHX I 1120a3086X nopdutpirtos.

Bumewaronipie  opyacscHue FPIHOIHCPHT-NOPPIPH I IKCNIOINBIbIE
Opexumui B PazIH4NOfR CTCNCHN APNILLINIMPOBANG, CCPHUNTHINPOBAHLI,
OKBApIORAN B, HHOFAA NPONHAKTHIIPpOBAHM. PacnpocTpancHul BTOpiYlbe
KRAPINTHL,

PalnoopHeHTHPORANHBIC PAIPHIBHEIC HAPY LICHIA 0Oy ca0BHAN HAOKOBOE
crpociie MccropoacieHia. Oami w3 Hux (K0ALUCBHIC It PAAHAILHLC Palio-
Mbl) cHOPMHPOBAHE B CBATH C BYAXIHIIWOW, ap)y rite (Aunclinuie) » Gons-
WHHCTBE CNYYICB WMCIOT JPCRHCC JATICKCHHC I KOHTPOANPYIOT Pauc-
UICHHE MArMATHTOB, MCTZCOMIATITOB I OPYICHCHHA.

Pyanoc 1¢30 nMect @opuy onporgnyTeli €1erka s6TaNyToil Hawm npo-
TAACHNOCTHIO Ok00 1000 M npi twupune or 100 1o 800 m. “/1no™ yaum
CNOXCHO MPCHMYUICCTBCHHO XATRKOIHHOAHIMHI PYAaMit i PYIAMH 30Hb
OKHCNCHIA, PAIBHTLIMI 30 FTyOnne 20-25 M, Maxcumaanio 60 M. Mitite-
PAIH 30HBI OKHCACHHA = FCMATHT, TMOHNT, KYNPHT, MCIIKOHHT, CAMOPO2-
Hag Meflb, APKINT, MAIANHT, QIYPHT, OpoHANTICT, XAILKANTHT, ATAKAMNT,
XpHI0KO/LNA., XATLKOINHOBLIC PYIN € MHPHTOM, XATLKONHPHTOM, MHHCPA-
naMK FPYHNL JHAPTHTA 1 TIOUOHHTA pacnpocTpancis 30 200 st [Ipcactas-
nsa coGolt 301y BTOpHYHOrO Cy.1bdHINOTO CGOraMicHHA, OHN HMCIOT Hac-
THYNO MHOCPIEHHOC, HO B OCHOBHOM rHnorcHioc (8 caan € Hhopunposa-
HICM BTOPHYIKX KBAPUNTOB It aPrLIN3NTOB) nponcxoxachuc. Mepsiy-
HbIC PyAM YCTaHOBACHH HA L1yOsite S~70 s 1 npoaoaxarotca 10 700 M i
Gonee. CAOKCHE OHI AHPHTOM, XAILKOMHPHTOM, XLILKOIHHOM, MONDAC-
HHTOM, TCH-HAHTHTOM, MApKAIHTOM, GacKauMi pydaus, chaiepHToM, ra-
NEHHTOM, MOAKOICHHTOM, APCCHOMHPHTOM, MAFHCTHTOM, FCMaTHTOM, CTH-
OHOTIOLOHMTOM M Ip. Xapaxtep OpYACHCHHA BKPIMICHHHLIA ¥ NpOAKHI-
KOBO-BKpanaciubiil.

Ha mecTopoxcicusiin NposBICHA BEPTHKATLHAA I FOPHIOHTANLHAA pyd-
Hag 30HATILHOCTL. BepTUxansias 30HABHOCTS BHPAIIIACH B CMCNC C Y-
Guitoil GopHHT-XATILKOINHOBHX Py PyAIMH GOPHHT-XANBLKOMHPHTOBLIMH, 3
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1ateM CHoBa OOPHHT-XANLKOIHHOBLIMI, XaNbLKOMHPHTOBBIMH, NHPHT-Xalb-
KOMJPHTOBLIMI 11 MATHCTHT-NHPHTOBLIMH. [OpH3OHTANBLIAA 30HANBHOCTD °
obycnosneHa nNpcHMyUICCTBEHIILIM Pa3BHTHEM B uenTpanshoil yacti 6op-
HHT-XANLKONHPHTOBLIX H XaNbKO3HI-60PHHTOBLIX pya, a no nepudepHl —
MUPHT-XANLKOMHPHTOBLIX it MOMMMCTALTHYECKHX PYA.

Pyaut Koynpana komnackcusic. Kpose smean i MmoanGaena (B oTioiue-
uui 115:1) B pynax onpenenchsl MblilIbSK, CRHHEW, UHHK, PeHIH, Tannui,
rananii, ceac, cepebpo, 301070, CypbLMA, TCAAYPp, HHANIT, BHCMYT, KOOansT,
HHKCAL, CypbMa, 010B0. OCHOBHOE KOMHYCCTBO CONYTCTBYIOWIHX d/eMeEN-
TOB HAXOAMTCA B BHAC H3omopdHoll npumecH, YacTiwio ol obpasyioT
cOOCTBCHHbBIC MIHCPANBL.

Coaepxanuc Mean H MoanbacHa BapeHpYCT B WIHPOKHX nmpeaenax, co-
CTaBAAA B CpPEAHCM MO MECTOpOoXAeHHIO cooTBeTcTBeHIO 0,61 1 0,0053%.
B nacrosiuee BpeMs oTpabaThiBalOTCA pyasl € coaepxkaiiiem mean 0,35~—
0,45%. 3onbl okMcacHus M BTOpHYHOro cynbduanoro obGorauwieHus Ha
MccTopoXAeH I OTpaboTalibl.

Mecmopoocoenue Bosujavose pacnonoxcho B Epementay-bo3iakos-
ckofi cTpykTypHO-popMaunonHoll 30Hc M NpHypouyeHO K CyGiunpoTHoM
Bosutakonsckolt antnkanHany [2]. B aape cknaakn o6HaxaoTcs nopoasl
xanrabynsckoli cBHTHI HHKHEro keMOpua - angesnTtoBble, aHac3nTo-6a-
3ansToBBIC MOPGHPHTHI, HX TYDbl. OHH COrNacHo NepeKkpbIBalOTCA BYIKaHO-
reiio-ocafoyHbiMi 06pa3oBaHAMH arbIpeKCKoit CBHTHI cpeatero keMbpus
H mpopsalisl HUTPY3HAMH KeMOphiickoro ra66po-naariorpaluTIiOro KoMi-
NEeKCa — AHOPHTAMH, KBAPLUEBLIMH AHOPHTAMH, rpaloasopHTaMi (nepsas
daza), nopdipoBHAHLIMIE FPAHOAKOPHTAMHK It GOslee MO3AHHMH rpaHOAHO-
puT-nopdupamu (sTopas ¢a3sa).

Ornosxetns HIKHEro H cpeaHero KeMOpHA H NpopbiBaloLUie HX HITPY-
3HH HECOrNacHO NCPEKPHIBAIOTCA NecYanHKaMH M aaCBPONHTAMH C Npo-
CNOAMH H3IBCCTKOBHCTHIX MECYAHHKOB M H3BECTHAKOB TOPTKYAYKCKOH CBH-
Tel Bepxhero kemOpusa-mikHero opaosika. Haubonee smonoavie daunepo-
3ofickue obpazosauns npeactasaeHbl AHOpHT-nopdupsTamu 1 rabbpo-amo-
pHTaMH YCNOBHO CHAYPHIICKOrO KOMIJICKCA.

Pynuoe none umeet Gaokosoe crpoeniie, obycnosnelntoe AByMs CHCTe-
mMasmu Tpewnt. [Tpoaoneibie napywenns (Cesepubiit 1 IOxHbIH paznomst),
OrpaHHYHBaOILHE MCCTOPOXKACHHE C CeBepa M [Ora, ABAAOTCA Hanbonee
Apcshimit. [onepeunbiMi HApYLIEHHAMH YHaCTOK MECTOPOAACHHA pa3OHT
Ha paa Gnokos: Boctounstii, Lentpansusiii, 3anaausifi 1 Hansne-3anan-
otii. Ha Boctounom u Llentpanshom yyacTkax BbIAEAAIOTCA TEAa KpynHo-
obnomounbix (Heckonabko MeTpoB B monepeusriiike) Opexuuii, B KOTOpPBIX
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TCCHO NPHACTAIOMME JPYT K ApYTY 00:10MKkH 3Dy IMBHBIX H HITRY IUBHIX
nopoa keMGpUA JICMCHTHPYIOTCH OTHOCHTEIBHO HCOOIBWINM KOANICCTBOM
MEIKONGIOMOMTHOTO MATEPHAA TOTO Xe COCTaBd. BerBruinecs 1€13 3titx
6pexuult MMeoT GIMIBEPTHKATLHOC NAICHHE I CTYAAT KaK-0b1 HENTPaM
rHAPOTCPMATHTOR,

Pyau mcctopoxacius xounackcnsie Moanbacnoro-meanue, Coacpaa-
nie Meau B cpeanen coctasanet 0,72 %o, moambacna ~ 0,014 %6, B nosuy-
HIEHHLIX KOAKHECTRAX OTMeyaroTex 303070 (0.28 r/r), cepelpo (9,26 /1),
RMCMYT, IL1aTiHa, naaiaauft, kobaiet (0,005 %6), ccacw (3,82 r/1), Teanyp
(0,26 r/t), critnes, umnx, Kaauni, cypsma, swsax, pexiit (0,001 r/1).

CTpyxTypHt pya BKPAILICHHBIC, MPOKHIKOBO-BXPULICHHBIC, peac Gpek-
YHERLIC, TAARHMMI MITHEPAIAMH NCPBHYHBIX DY ABIRIOTCK MHUPHT 1 Xanb-
KOTPHT, BTOPOCTCHCHHBIMIE — MAFHCTHT, MOXHOIEHNT, caacpuT, peaxi-
MH = FANCHHT, Mapxa3iT, OopHHT, redaTT, Gackian pyaa. nuppoTin, xy6a-
HUT, BHCMYTHH, TININCHT.

3ona oxHcACHHR payenta a0 ray6nun $-54 M. Caowcna ona rammic-
THMH MHICPLIAMH € XPI3OKOLTI0N. ATINaAUITOM, MAIAXHTOM, a3y pHTONM,
OGpOIUAHTHTOM, KYNPHTOM, TCHOPHTOM, CAMOPOIHBIMI MCILIO H JATYHLIO.
3HaynTCARHAN HACTH MCAH CBARIHA C MHAPOOKTHIIMI XKCACIA H BXOINT B
COCTAB FAHHNCTIMX MHHEPXTOB, OCOGCHHO B TPY AMOPISTHPYCMEX pyaax. B
nerkoAGTHPYCMMX OKHCICHHMX [Y33X NPCoGrAZN0T COGCTREHILIC MitiC-
PRIBI MCAMN,

3o1a s10pHYNHOro cyasdiaHoro oboratcHig Nposaacha c1abo, 33 Hek-
moucuiesm 10anoh 3arckn, rie npeanoaaracres keubpifickas 301a BTO-
PHYHOTO CyAbPHINOrO OCOrAUICHIS, CAOXKCHHAR XAILKONHPHTOM i Gop-
HHTOM NIPH C300M PAIBHTHIE XLTBKOIHHA 3 KOBSLIHNA,

1o 3anacas MCTO1108 MCCTOPTAICHIE OTHCCCHO K KpynHuss. 97% ba-
AANCOBKIX 33nacoB cocperoToucho B Faasnoh i FOAnol 3atcaax u 3% -8
Boctounoft saican, 3anacsl MOAKHO HAPICTHTS 3A cHET FaAy6OKHX TOPIIOH-
TOB M 32 CUCT CHITAKCHIA GOPTOBBIX 31 CpeaHiN coacpaanuil.

B Axmocauckas pyonast N0ac H3)HCHO TPH MCIHO-NOPHPHPORLIX MECTO-
poxacuns: Axtorall, Afiaapaun, Kutasaxus, Kpove Toro, BoissicHa cepia
MCIKHX npossackiil ceinua 1 wrmka, a Gypemies na raybunax Jo 300 M
NOACCYCHH TPM CIcnbX wToxsBepxa [2].

Mecmopoxcdenue Axmocuii npiy poYcHo K JNOPHTAM M FPAHOANODI-
Tas. Pyanstfl wrokBepk BHIXOANT HA aHeBHylo nosepxuocts. Ero ¢opma
COOTBETCTBYET ONMPOKHHNTOMY TOICTOCTCHHOMY LTHNTHYCCKOMY KOHYCY €
BHYTPCHHHM Oe3pyanuiyM fIpOs, BHKINHIBIIOWEMYCK M PACLLCTARIOULIC-
MYCA KHH3Y N2 cepito KOHGOPMHNX CTPYH, MpociackcHHBX A0 KTyGHHb
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cebitic 800 M. JLamunas ocb rOpH3OHTANBHBIX DAAHNTHHCCKUX CEUeHHi
HITOKBCPKZ OPHCHTHPOBAHA B 3anan-ccBepo-3anaxHoM Hanpasaetny. I1po-
THKCHHOCTD IUTOKBCPKA 0k010 2500 M npy wipuie 50-830 M.
OrHoCHTEABLHO YCNOBHOIT OCEBOiT MOBCPXHOCTH WITOKBCPKA COACPXKAHIE
MeaH 3AKOHOMCPHO NAAACT K Cro BHYTPCHHHM I BHCUIINM IPaniiLaM. AHa-
noruuno pacnpegciaenic MoaubacHosoli Minepaan3aumn. MakcHMyMbl
Mmeanoro H MonnbaeHosoro opyAcHeHus NPOCTPAHCTBEHHO COBNAJAIOT.
Habniogaerca 3aKoHOMCPHOE NOBLICHHE COAEPXalHA MipHTa OT Ge3pya-
HOrO AApa K BHELIHEMY KOHTYpPY LUTOKBEPKA, IAC MOCACAHMHIT CMBbIKAETCH ©
prewwnefi nuputholi o6onoukoii. 3akonoscpra cMcHa B 3TOM K¢ Hanpase-
HIH MHHCPaNbHbIX GOPM MEAH — OT MATOXKEAEIHCTHIX HAH GEVKENCIHCTRIX
MANOCCPHHCTHIX MHHEPANOB K KCNE3UCTHIM BHICOKOCCPHHCTHLIM (rHNOreHiisle
Xanbko3ui i 6OpuNT — xanbKonupHT — MeancThlli nupuT). JIng wroxsepka
cpeaHAs BEMHYHHA OTHOWIEHHA Cepbl K MEAH cocTasnseT 2:1, oTnowenue
Mean Kk Monubaeny — 42:1. K BueunieMy KoHTypy LUITOKBepKa NpHypoUeHbl
HE3HAYHTENbIIBIC CKOIIEH A CBHHLOBO! H UHHKOBOI MitHepanu3aunu. .
Mecmopoxcocnue Afidapaw na noBepxHOCTH NPOABJIEHO B BHJE 30H OT-
HocHTensHO cnaboro oxenesnenms H eAMHHYHBLIX BLIXOAOB Manaxur-
XPH30KOIOBLIX PYA CPEAH H3MEHEHHBIX AHOPHTOB, IPaHOAMOPHTOB M
rpanntos. Pa3BuTbl MuoOrouyncnexusie Aafiki rpaHoanopHT-nopdupos,
nAarno-rpalnT-nopdpos, MHKPOrpaHHTOB, TeNa H Aafiky Anabazos.
H3yyennas 4yactb WITOKBEPKA MOXKET ObITL anpokcHMIIpOBaia Bepxiicii
YacTbiO €1a00HAKAOHHOrO B I0rO-BOCTOMHOM HAMPABACHHI JAAHNCOMAA C
BHYTpeHItiM Oe3pyaHbIM SAPOM, pacnionoxeHusiM Ha rny6une Gonee 600 M.
FopusonTansHeie CEYEHHA LUTOKBEPKA HMEIOT IMAHNTHYECKYIO GOpMy ¢
Anunnoli OCbio, OPHEHTHPOBaHHO!i B CeBepO-3aNaAHOM HANpaBAEHHH.
LUltokBepk Miorosepunusili, ocnoxHen KPYNHbIMH TEKTOHHYECKHMH
napywenuamu. Ilo oanomy 3 Hux (AfinapaiHckoMys30Gpoco-caBury)

YacTb WITOKBEPKA NOAHATA H NEPEMELICHA HA 3aNaj, I0ro-3anaa Ha paccTos-
nue caoitie 1000 .

BuyTpeniiee cTpocHie WTOKBepka aHanornyio Akrorajickomy. Hurten-
CHBHOCTb MCANOro OpyACHEHHSA I MPOCTPAHCTBEHHO COMOAYHMHEHHOK eMy
mMonnbacnosoli MuHEpanu3aunn Bo3pacTaer oT BHyTpennero Gespyanoro
Aapa Kk nepudgepin, B otanyne ot AkToras ona A0CTHraeT MakcuMyma 6.4u-
AC K BHEWINEMY KONTYpY LUTOKBEpKa, OKpyxeHHoro 6onee mouuioli H HH-
TerchBHolt nupHTHO o6onoukoit. B 3oHe Ge3pyanoro sapa nupHT NpakTH-
icckn otcytcreyeT. [lposBnenns - nonuMeTasnyeckoil MuHepanu3auuu
NpHypoYelibl K 30He BHEWHCrO KOHTAKTa WITOKBEPKA, Pa3BUTHI B MHPHTHOH
o6osioyke H B pae cny4aes BHIXOAAT 3a ce npeaenst. Ouit Gonee HHTEHCHB-
lble, yueM ua Aktorae. - : S
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Cnaoumocts MCAHOTO OPYACHCHHA BLICOKAN, HAPYLUASTCA THIUb Aafika-
Mu pamoro coctana. Ha ray6unc 600-700 M 1py6oobpazntic Teaa rpano-
Auoput-nopdupos opyacHeId B ToR &c CTCNEHH, YTO I TPANOANOPHTM,
Opyacenienne npocacxeno 6c3 nepepuios a0 raybunut casitue 1300 .
Cpeanag meauinga OTHOWCHHA CCNtE K MCIN AKX LITOXBCPKA COCTaniser
4,5:1, oTHowenne Meau K MomubacHy - 35:1.

Mecmopowdcnue Keaznaxus pacnoioacHo B BOCTOMMON 4aCTH py.
HOTO MOAR CPEAM HIMCHEHNMX rpanoxsopitos. [Ipeactasaner cobolt ce-
PHIO CYGUIMPOTHIIX KPYTONAXAIOULHX 30H RKPAMICHHOTO M NPOKIAKOBO-
BKPANACHHOLO XAALKONHPHT-60PHKT-XAILKOIHHOBOIO OPYACHCHIA W Cia-
6ol nupurisanmn, C ray6unofl naowals ofyIeHcibx NOpoa coxpauiact-
ca. CRUHIOBO-I(MHKOBAS MHHCPALTHIAINA MPOSBICHA NO nepidCpitis UITOK-
REPKA, HO OMCHA CAa00. BEInuKna OTHOWEHNA CEpLt K MCIN COCTaRIACT
0,9:1, meaut x MobaCHY ~ cBtaie 100:1.

Buaeasiorcs ucTupe craanm pyoc0pary kiuero FHIPOTCPHMAILHOTO
npoitccca, xaxa0fi 113 KOTOPHIX COOTBCTCTBYCT CBOR PyANAR MHNCPLIHIA-
una: meaomniags (NpeHT-0HOTHT-KLIHWNIT-kBIPU-CYAbDIINAL), KHCAOT-
Has (cepHuNT-KBapI-CyasQianag), Gopoarovociankarinas  (Typuaiiun-
cyauduanas) i noriuns meaownas (xapbonar-ucoawrnas). [povusiuricn-
Haf UCIHOCTH MCCTOPOAILH I 00X1IHA NPOABICHING NCPBHX ABYX cTaaull,
HPHUCM OCHOBNAR HACTL OPY ICHCHIA CBRKLHA CO titeao tinoeli craanch.

Munepaisnsift coctas pya s Bscx Tpex Mccropoxacuinil 6oacce nan
Merice oanotinch. OCHOBHEMIE PYNMMIE MHHEPAN2AMI ABIOTCA XLILKO-
HHPHT, MHPHT, MATHCTHT, MOAKGICHHT; PCAC OTUCHIIOTCA TISTaHOMArNC-
THT, MYLIKCTORMT, MAPKAIHT, MHPPOTIN, GOPHNHT, XAILKOTMN, chaicpuT;
PCAKO = MALMCHIHT, MAITCMHT, MIPTHI, TLICHNT, Oacxian pyaa, IHAPINT,
CaMOPOINOE 303070,

moanGaciono-ueanse. Coacpaamie Mean Jocturact 1% n 6o-
ace, coctasass 8 cpeanev 0,39% a1s sectopoaachus Axtoralt i 0.38%
ans Afinapaos. Coacpaanne soanbaena s pyaax xoiebactes ot 0,002%
no 0,17%, coctarass B cpeiem oxo1o 0,01%. Movnsio sean i soanbacua
B HOBLIUCHHBIX KOAWYCCTBAX coxcpanTea peiht (0,007-2.2 r/1, cpeasce -
0,24 /1), OCHOBHRIM HOCHTCAEM KOTOPOro Arasctcs Moaubicunt. Cosep-
Kanne pcng 8 MoanGaennte sapsitpyet 8 npeaciax 177-2040 r/v. Ceien
coaepxirca B koandecrse 1-10 r/t, cpeance 1,8 rf1. Coacpaanie 30101
nimenacrces or 0,007 r/t a0 0,40 r/1. OGHApYACHO OHO B NHPHTC, XAILKO-
nnpure, moanbacunte n marnetnte. Coaepaanne cepedpa 13IMEHACTCR OT
0,25 no 3,6 r/T npn cpeanem 1,8 r/1. OrMenaioTcs TaKke noBHLICHILIC
KOMHYECTBA UMHKD, CBIHUA, BHCMYTA, FCPMaHHA, ra1ing, HHAMK, TLUTHR,
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koGansTa. B eannnunsix npoGax npucyrcrsyer nnatiua (ao 0,05 r/1) u

ocmitil (a0 0,018 r/1 B nupute 1 0,036 r/T B Xanskonupite).

Axxcarckoe smecmopoxcdenue aBnseTcs coipseBoit 6azofl npeanpuaTis
CIT TOO «Nova Lunk».MccTopoxacHic CI0KCHO B OCHOBHOM H3BCCTHA-
NaMM M MCCUAHHKAMH KACCAHCKHX CnoeB HixHero Typxe. HisecTHakosas
caiTa 00HAPYKHBACTCA B LCHTPANbLHOIT i 10ro-3anazHoit yacT yyacTtka, B
BepxHell 4aCTH OTMCYAIOTCA JIMH3BI M NPOCNOoH rPy6O3epHHCTBIX MONHMHK-
TOBBIX MCCYAHHKOB, COCTOALIMX H3 OKATAHHBIX 3CPCH KBapua, NoOAeBoro
WNaTa H KankUHTA, CUCMCHTHPOBAHHBIX NCCYaHO-KapOOHATHLIM MaTepha-
noM. B cTpoeHitH MECTOPOXKACHHSA YYACTBYIOT OTN0KEHHUS ABYX (DAMEHCKIHX
TOJI — KPEMHICTO-KapOoHaTHOI 1t kapbonaTHo-TeppirehHoil, KpemuicTto-
kapGoHaTHAsA TOMWA CNOKEHA KPEMHHCTO-FIHHHCTBIMH I MAaCCHBHBIMH H3-
BecTHAkaMmH. B kapbonartio-teppireHnoli Tonuwe seiacasiorcs 6yrpucroie
NECYAHHUCTHIC HM3BCCTHAKH M H3BECTKOBHCTbIE MecyaHiki. BepxHie kpem-

HHCTO-TAHHHCTBIC H3IBCCTHAKH HMCIOT OrpaHHYEHHOC pacnpoCTPAHCHHC HA -

3anaaHoM, HCHTYPANLHOM H BOCTOYHOM 4YACTAX Y4YaCTKa. B 6onsiusuctBe

cny4yaes HMH BBINOJHEHBI AAPA CHHKAHHANBLHBIX CKNIAA0K. MﬂKpOCKOI‘IH‘leC- ,

KH OHH M0, YeM OT/IHYAIOTCA OT HHXHHX KPEMHHCTO-TAHHHCTBIX H3BECT-
HakoB. Buaimas Mownocts ropisouta ve npessittaer 80 M. MownocTs
ropH30HTa HIKHHX KPEMHHCTO-TAHHHCTLIX H3BECTHAKOB paBHa 100 m [3].

[Mecyano-H3BECTHAKOBAA CBHTa MaKCHMAIBLHOE PACNpOCTpPaHeHie HMeeT
B I0/HOI1 NOJOBHHE YYACTKA MECTOPOXAEHIISA H IHTOJOHYCCKH noapasic-
nsercs Ka 4 ropu3oHTa: GyrpHCTbIC, TOHKOMIHTYATLIE, NECYAHUCTHIC H3-
BCCTHAKI{, H3BECTKOBHCTBIC MCCYAHHKH.

— OyrpucTbic H3BCCTHAKH NPOCeXHBaOTCS Y3koii nonocoli yepe3 Bech
y4acTtok MectopoaeHis. OHI COCTOAT M3 KaNbUHTA, KBapLA C MOLHOCTEIO
ropsisonta 5060 M;

— TOMKONAHTYATHIC H3BECTHAKH MNOCTENEHHO CMEHAT OyrpucTbie
H3BECTHAKH, HMCIOT 3€/IeHOBATO-CePbiil LBCT H TOHKO-CIOUCTOE CTPOEHHE C
MOUHOCTbIO ropH30oHTa 50 M;

— NECYAHHCTLIC H3IBCCTHAKH COrMacHO JIOXKATCA HA TOHKOMIMTYATHIE,
HMCIOT TCMHO-CCpSiii 11BeT. MolunocTsio ropusoHTa coctasaset 100 a; |

— H3IBCCTKOBHMCTHIC MEeCYAHHKH CnaraioT cnaboBcxonMaeHHYIO paBHHHY

I0KHee Alokanckoro MecCTopoKacHHA B AApax CHHKIHHANbHBIX CKNajoK. .

Moutocts ropusonta pasna 100-150 m.
Mopoasi, cnaratoute pynHoe none, Npopsanbl cepueii Manblx HHTPY3Hii,
ITOKOB, laeK rPaHHTOB, AHOPHTO-NOPdHPOB i Aa6a30BLIX NOPPHPHTOB.
Cunbio pacnpocTpaHcHbl Ckanblible MOPOAbI, NMPEACTaBlEHHbIE NecHa-
HiTKaMi, TydonecyaHiKaMit ¢ mpocnoamit Ty¢os i H3BecTHaKOB. B otaens-
15



HBIX MECTAX KOPEHIHC NOPOJL! NPEPBANKLE TPaHKTHOR MIFTPYIHCT 1 B NONy-
ACHHHIX HACTAX MEPCKPLITL HCTBEPTHYNLIMH OTIOKCHHAMH — Cynccio,
cyramnkami ¢ apeceoli i mebnem. MownocTs paixibix oTaometil kocu-
nercaor 0,1 202 M.

Ocronusic pyJOBMEIIOUME MOPOIH NPCICTABIAOTCA MIACCHBHBIV
HIBECTHAKAMH, KOTOPHIE OOPAVINIOTCS HIXHIM i BEPXHHM FOPHIOHTAM)
KPEMHHCTLIX UIRCCTHAKOB,

Cpennss ApoTIACHHOCTH PYaNOR JOMH NO NAICHHKY HC APCBLIMIACT
150200 M. MoumocTs ce k0:1¢61CTCR OT HCCKOILKIX MCTPOB 10 40-50 u,
aoctnras Mectamn 70-80 merpos.

ITancuue pyanofi 30MH COFIACHOC € NAICHICY MACCHBHLIX HIBECTHS-
xou, Braasiacio ne mence 27 pyanux 1ei. YcaosHo sca pyanas lomna mec-
TOPOXACHNS PAIACACHI HA TPH yH2cTEa ~ Janaanufi, Lcurparsuuit, Boc-
Tountafi, B nacrosuice spevus papaborka scacres na Lesrpaisiow yvacr-
xc. Bepxuss tpannna pyanolt sonst na Goastucht yacti Boctounoro u
Lentpansnoro yuactxon orpaniueu 3ncsiofl NOsepxXHOCTLIO, H TOILKO HA
Boctounosm it 3anaanou dryanrax on3 NoCTCNCHHO NOMPYAICTCR COOTBET-
cteenno a0 300 u 70 s, Pyanaz soua Lentpaisnoro ynactka npocripaercs
Ha 3600 M, wWHPHHA HIMCHALTICK B Npeierax of S g0 SO u, coctasass B
cpeatiem 17-20 M. BuyTpennss crpyxty pa pyanofl 301L OTANYACTCA CAOAR-
HBIM CTPOCHHCM I HCOIHOPOIHOCTLIO.

Mccropoxacnie npeactasicHo copucli METGIX ALY, MTPOKILIKOB, AN,
rnicy, cToa00B, NOCACTHMY 3LICACT I YHICTKOB BKPANICHHOFO Op)ACHC-
A, GopMa it 2ICMEHTH LLICFAHIA PYIHNLIX TCA O4CHEL CAOANH, PI3INO-
oOpasusl, NpHYYLIHMBN it werioctoxumsd. [lo ppocTipansio 1 naacHiio oHn
OLICTPO HIMCHAIOT CBOC HANPABACHHC, NCPEINBIMITCS HAH NOAHOCTLIO Bbi-
KINHHBAKTCA, OOpAT)IOT PAlXyBM, PATRCTRICHHS I CHOMRA CINBAKOTCA
BMecTe, Paucpu i opMa TE1 BCCLMA pAHoeGpaINL, 21HNA HX K0acD-
J16TCA OT HECKOIBKIX CanTHMeTpos 10 10-15 M, peaxo aoctiras S0-100 M,
mouttocts 0,5-10 M.

TOPHIONTBI CTOREHB QAN I TCM KC THNOM CBHHLOBO-UNNKOBLX PYA.
3onansHOCTL pacnpesesicHis OpyICHCHHS N0 NPOCTHPIHHIO BHIPIAKCHA
AOBOILHO YCTKO. JTO MPOABIACTCR B YBCTHYCHIN COICPAIINHA CBIHHUA ¥
YMCHLLWCHIH COICPAIHNA UHHKA HA aanrax MCCTOPOKICH IS,

Pyau Llentpaaeiioro yyactka npenMyLccTsSino CBIHLOBO-HHKOBLIC,
CpcaHee coaepxaiiite CBIHUA B NoAcYeTHHX OnoKax yseanunBacIcs B BOC-
TouloM Hanpasaenii a0 1,5-2%. Handoace Goratsic pyau npuypouchs! K
nexayveMy Gory pyanoft 3onu. B Uentpassnolt yactu 8 ocnosnom pacnpo-
CTPaHeHb NPOXHAKOBHIC PY L.
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Pyabt AKOKQICKOrO MECTOPOXKAEHHS B OCHOBHOM CyAbdiAHbBIE, 2 B 30HE
oKHCACcHHA — cMewantbic. ['ayOuHa 30HbI OKHCNEHHA HA 3anage M B LEHT-
pansHoli 4acTH KapbCPHOTO Noas 15-20 M, a na soctoxc 30-50 m. B okuc-
ACHHBLIX PyAax npcobaafatoT BTOPHUHBIC MHHCPANbl — CMHTCOHHT, M{ApO-
UMHTHT, UCPYCCHT, JHMOHHT, ManrefiMHT, KanaMmiuH, aHrAE3NT, FPHHOTHT.
IlcpsiuHbIC MItHCpPanbl ~ raneHuT H caneput B 710l 30HE BCTpeualoTCA B
Hc6O0ABLIOM KOAHYECTBE.

Baewarouiie nopoasbl Ha AKKanckoMm pyaHiKe NpeacTasieHbl B OCHOB-
HOM MACCHBIBLIMH H3BECTHAKAMH, FPaHAT-BOMNACTOHHTOBLIMI CKApHAMH,
MCCYAHMCTHIMH  M3BECTHAKAMH, KPEMHHCTO-FAHHHCTBIMKE  H3IBECTHAKAMM,
AHOPHTOBBIMIT MOPGHPHTAMI, KBAPUEBO-AHOPHTOBBIMI MOPHHPHTAMI.

[lunk asnserca rnasHbIM K Hanbosee pacnpocTpaHeHHBIM KOMMOHEH-
ToM MecTopoxaenns. Ero cpeanee conepkanite B KOHType Kapbepa cocTas-
nset 4,62 %. Cpenniee coaepxanie cBihua 8 pyaax kapeepa - 0,61%. Jpy-
nie nose3lble KOMMOHEHTH! HMEIT noauiHennoe 3naqeine. K npomplui-
neHHbIM oTHOCATCA Kaamuit B chanepute, cepebpo B rancHuTte i B Gaeknbix
pyaax. B Gonbureli 4acTH pyA yuTeHO 30/0TO CO CPEAHHM COAEPXKAHHEM
0,137 r/r. B pynax ormeyaerca cypbMma, MblllIbAK, Meab, KOOANbT, BHCMYT,
monubaen, Gop H paccesnHble 3neMeHTH rananii, nuanii, cenen, Teanyp,
Tanaui.

AroKanckoe MeCTOpOoKAEHHE MOJHMETAIHYECKHX PYA croxeno 3¢dy-
3HBHO-0CAAOHHBIMH OTNOKEHHAMI CpPeaHero, BEpXHEro AeBOHA H HINKHEro
kapbona. B npeaenax pyauoro nosns 3HaunTEAbHO PacnpoCTpPaHelibl HHTPY-
3uBHble nopoabl. OcHOBHbBIE THIMbI MOPOA XAPAKTEPH3YIOTCA CHEAYHOLIHMH
koXpdHunentamu kpenoctu: anoput-nopduput, 6YrpucThiii H3BECTHAK —
8-10, wu3sectak mpamopuposanubili 10-12, n3BecTHAK cBeTNO-CEphIii
kpynno3sephucTstit — 10-14, ckapuiposannbiit nasectHik — 14-16 [3].

XKumurapuickoe amecmopoxcoenuc asnserca coipbeBoil 6azoii npen-
npuata AO «Koctanaiickie munepansin. OHO pacnonoxeHo B OfHOHMEH-
HOM Macchuse yasTpamadutos [TpuTo60nbCcKO-AKKAPrilHCKOro KOMIMiEKca
(S2-D1) n otiocuTcs k GaxeoBCKOMY reonoro-npomsiuieliHoMy tHny [4].

Mectopoxaenie cOCTOHT 13 NATH NPOMBILULIEHHLIX 3anexeli XpH3oTHI-
acbecta: «Ocnosuas» 3anexb; «JlnanHckasy 3anexs; «IeficiepoBckas»
3anexb; «Manasy» 3anexs; «Hosaa» 3anexs.

B nacrosutee spema no6biya ac6ecToBLIX pya MPOH3BOAHTCA MOAOCOH
300-400 M B MepuaHanbHOM HanpaBieHHH NPOTAXeHHOCTbIO 3900 M, HX
MowHocTe koneGnerca ot 30-90 M ua cesepe Ao 210-450 M ua jore,
coctasnss p cpeanen 180 M. 3anexs umeer niaactoobpasuyto popMy ¢ Boc-
TOUHLIM magenmeMm noj yrnaoMm B cpeaHeM 70 rpafssa¢pacrnpocTpaHeHHes-
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BOJIOKHA acheCTa B NPOMMULIEHHLIX KOHUSHTPAUNAX NIPOCACAHBACTCA 112
ryGuny fo 500 M, a na sore jio 800 m.

AchecTHag 3012 NPHYPOTCHA K KONTAKTHOR 10HE CoplicHTHIITOR, ccp-
NEHTHHHIHPORAKHKX NCPHAOTHTOB, ncpulotitos. [lcpawie noxpunaor
ero, sToptic nojctuaaoT. Koutypsl sicadero Goxa acbectnoconsix cep-
NEHTHIHUTOBR HC HCTKHE, T.¢. 3COCCTOHOCHOCTH NOPOA JATYXICT NOCTCICHHA,
Jlexammli Gox NpuMHKacT x AepuacTHTOBOMY R1py. Pyaioc 1e10 npea-
CTARICHO CCPNCHTHHHTAMM € HECKOABKHMH  Tinavun acfecTonocHocTy,
KOTOPOC AOROALHO-TAKN IIKOHGMCPHO [RCMAOIGKCHO OT JICKAMCTO o
sucsucro Goka,

«OCHOBNAS 3ANECABY — CAMAR KPYMHAR 1A MECTOPOAICHIHN, B HEli COCpe-
actoncno 80% 3anacos scctopoaicHns. Oua npiypoyeHa K BOCTOYHOMY
KOHTAKTY Mai010 yasTpauadistoBoro xIpa i NPOTAINSACTCA B BILIC WHPO-
koli (300-400 M) ayru na 3900 M. Javexs HMeer naactoodpainyro dopuy
H MA7acT COrJacHo ¢ KOWTaxTOoM yastpamadirosofo sapa ma soctox. C
rayGuioit monpiocTs 301cxn yucnstractes. Orsevactes Goiee noaoroc
naachie acxavcro Goxa zaacai 1t Goaee xpytoc Bicaucro 6oxa. Yroa na-
AcHix nexaucro Goka ao raybunst 200-250 M coctasasct 602, cuic ray6ac
(no 800 M) yrcainnactcs 30 65-88°%, Bucaunfi Gox sarexm Goace nepos-
uedl 1w ossnanctull. C poctoxa aOcHosnan 331eKb» orpanssssacres Boc-
TOYHON 30HOI PATTOMOB, NOACCTH KOTOPHX 1NGIHCHE AafikaMit cpeancro
H KNCAOFO cocTaBa. B ceacpHOM M KPAMOM HANMPARNCHHAX JLICAL BHKIH-
nusactea. Cepepioc BHKANNMBINKC JLICAH NOCTCACHIIOS, OANOC — PC)-
koe, B sanckn #aGn033cTCR HECKOILKO FOKLILHLIX MCPCANMOB. JTH fc-
PEAHME, 3 TAKAC PCIKOE BHEIMHNBANNE IATICAN B FOAHOM HANPARICHIH
00y CA0BACHHL JaTIKAMH It LITOKAMH IMOPHTOBKX NOPENPHTOB 1 TPANOIIO-
pHT-nopdHpos.

B npeacaax «Ociosiol 3a1cAn» BrICICHH 6 THNOB AcGCCTONOCHOCTH,
KOTOPHC XaPaKTCPHB LIR BCCro Mcctopoaxicnus. fIpi peicacunn THNOD
acGeCTOHOCHOCTH YHHTHBAMNCE HE TOABLKO feooricexie thaxtop (thop-
AMa XHAKOBAIHA, JLTHHA BOTOKH3 M T.01.), HO H NMPOMKULICHIOC COICPAANNC
acOecra knacca kpynnocti +0,5 mm.

Ha «Ocnosuoll 337Xk OTMEYACTCK 30HAABHOCTL PYIOHOCHHIX NOPO:
CTCMEHb CCPRCHTHHIIALMK YBCAHYHBACTCA B MANPABIACHHN OT YAsTpaMa-
. ¢utosoro sapa x nepudepun Maccusa. OT ackaucro Goka 3anckM K
BHCAYECMY, BHACANIOTCR: CCPNCHTHININPOBAIHBC NCPHIOTHTH N AyHIfTH,
CEPNCHTHHHTH € RIPaMH NCPHAOTHTOB WIH JAyHHTOB, COCTABAAIOUIHMH 5~
50% nopoau; cepnentuunT, Opyacieasie CCPNCHTHIHINPOBAHHKE rapul-

GypriTsl # AYHHTBI, KOTOpble cnaraloT He Gonee 5% obbema Beelt 3anexu, -
NPOTATHBANOTCA BOMb €C NIckauero Goka nonocoli MoLHOCTBIO OT 5 10 90 M.
CepncHTHHH3AUKA 32CCb, B OCIIOBHOM, XPH3OTHIOBAaS M NH3apAHTOBAA.
AcGccToBas MHHCPANTHIAUNA NPEACTABAEHa OAHHOYHBIMH XHAAMH H NPO-
ceykavmi. CepncHTHHHIHPOBAHNBIE AYHHTHI B OTAHYHE OT rapubGyprutos
cnaGo acGectonocisl, B 1x oTMcuens! auwb npoceyky acGecTa.

3013 cepncHTHHHTOB C AZPaMH NCPHAOTHTOB, PeXC AYHHTOB, COCTAB-
ASCT 3HAYNTENBbIYIO 4YacTb 3anckH (25%) u pacnonaractcs kK BOCTOKY OT
nonockl CEPREeHTHHHIHPOBAHHBLIX NEPHAOTHTOB. PaiMmeps! saep rapubyp-
riutos Konebatotes ot 1 a0 200 cM, obbiuno 10-50 cm. Dopma saep uiapo-
n 6oukoobpasHas, a Takke aiiueBnaHas. Pacctosunits Mexay aapamu cono-
CTaBHMBI C HX mapaMcTpamu. I'paniusl saep ¢ BMEWAIOUIHMI CCPNEHTHHM-
TaMH pe3KHe, He MpeBbItlIaeT HECKONbKHX MHAMHMCTpoB. Cneayer oTme-
THTb, YTO XHJIbI XPH30THI — acOecTa He3aBHCHMO OT pa3Mmepa saep oTaenc- .
MBI OT NOCNEAHHX CepNeHTHHHTOBOH OTOpPOUKO{t MOLHOCTHIO OT 1 10 15 cMm.
Mo MuHepanbHOMY COCTaBY CEpNEHTHHHTBI 3TOIT 30HBI HA ceBepe U B LICHT-
pe 3AICKH XPH3OTHI-NH3apAITOBLIE, @ OT LEHTPA Ha 10T — IH3aPAHT-XPH30-
Tinossle. C 210i1 nonocoii ceazausbl nanbonee Goratvie acbectoBbie pyabl —
Kpynias ceTKa i CAOXKHbBIE HKHBI.

3oua nonnofi cepneHTHHN3AUMK ABASETCA caMoii MOLLHOM B 3aHHMaeT
10 70% o6bema 3anexn. Ona cnaraet BOCTOYHYIO H YaCTHYHO OCEBYHO ee
yacTH. B 3aBHCHMOCTH OT COCTaBa HCXOAHBIX MOPOA CEPNCHTHHUTHI AaHHON
nonocel AeNSTCA HA anonepHAOTHTOBbIE, anOAYHHTOBbIE M pa3BHTbIE MO
NosoCYATOMY AYHHT-rapubypriToBOMY KOMMJEKCY, 3 MO MHHEpanbHOMY
COCTaBY — COOTBETCTREHHO Ha XPH3OTHA-NH3APAHTOBbIE, CyLLECTBEHHO XpH-
30THAOBLIC H AH3apaAHT-xph3oTHaossle. C a1oli nonocoli cBa3anbl acbecto-
HOCHOCTH THNA 6elNbIX CNONKHBIX XKHA W KPYNHOH CETKH, MEIKOMpPOXHIA,
MesKoft CeTKH M npoccyek. ot - - 3

Takum o6pazom, An% KDKAROIT 30HBI XapakTepeH onpeAeneHHbIfi THN ac-
Gectonococti. Kpome toro, B npemenax 3ancxu Habmogaercs pyanas
3oHansliocts, 00ycnoBnelHas COCTaBOM M CTPYKTYpoOil BMELIAIOWIHX MO-
poa: sronb nexkavero Goka mpoceykn H OAHHOYIBIE Kbl acbecTa B cep-
MEHTHIH3NPOBANHBIX MEPHAOTHTAX H AyHNTaX; Gonee GoraTeie CIOXKHBIE H
KPYMHOCCTHATBIC KHABI B CCPMNCHTHIINTAX C AAPAMH NEPHAOTHTOB B OCEBOIH
Yacti; Geanbic CrOXKIbIC XHABI H KPYNMHAA CETKA, MEAKOCETYATHIC XKHIbI,
MCIKONPOAHA I MPOCCYKH — B CEpNeHTHHHTaX BAOJb BHcsYero Ooka.
CepnentuunTei ¢ auTHropiTOM pacnonaratoTcs B NPHKOHTAKTOBbIX 4aCTAX
A3€K rpaHHTOHROB H CAMOCTOATENBHOIO 3HaYEHHA HE HMEIOT.
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1.2, FopHo-reniornyecxie noxalatean
CAVKNNCTPYKTYPABIX h1oKon

H3 npieeIcHHEIX FE0IOMNYECKHX AAHHLIX MCCTOPORICHIN HOACIHLIX
uckonacMux Kataxctana snano, 410 GOALWIMHCIBO HI HUX AaRi0TCH
CHOKNO CTPYKTYPHBIMH, MecTopoachus pya uBCTHLIX MCTRIIO0B, HMCIO-
HIHE CAOANHOC FEONOTO-MOPHAIOIHYCCROS CTPOCHHE W Pa3paGaThinacMbte
OTKPUTLIM criocofoM no dopuc W pasvepaM Pransix Tel, Xapaktepy
OPYACHCHHA M YCIOBHAY ILICFANNA COLIHIO NOIPAICINIOTCA HA MCTHIpe
Thna {5-7].

Onnako anannl yKIWMHLIX W IPY TN ANTCPATYPHLIX HCTOUNINKOB, HX
TEOPCTHUCCKOC OCMHCICHIC MNOKIIHWBICT, YTO N0 XIPAKTCPY PaACHOIOKC-
HHA PyAHEX o6pa3oa3unfl i X FCOMZTPHYCCKIM NAPAMETPaM CI0XHO-
CTPYKTYpHEIC 6230Kit B 00IIEM CTy4ae MONyT OLITH NOaPATICIEHH ML HA
ana Tuna [K);

I 1R — Gaokn, croxcHIEC K3 CNACWHEIX PYAHKX TC paxTyHoil dop-
MBE i paxMmcpor ¢ npasoanuchinsivi (pucyiox 1.1, a) wan xpusoanncii-
M (pucynox 1.1, 6) xowTakTaun ¢ NopoaHLIMIE Npocosun, Kontaxy-
HLIC JHIBHH BPOCTHPOTCA OT 0ol Imanius 630xa 0 apyrofi. [Tpasoan-
HeRHKC KONTAXTH COPITYIOT C FOPIHIOHTOM YTITH, I3McHsouiecs ot 0 10 7.
Kpusoannelinpe KonTakT #ucior 1106310 NpOCTRAHCTBCHHY IO OpHCHT-
LIHIO I PACNOIOACHNC, HO RIINUHO HE NCPCTERTIOTCA.

11 TN = GA0KH, CIOXCHHBC 113 PICCPCIOTONCHHBIX PYyaHBIX BRAOYCH N
B BHAC reomcTpiucckix ¢uryp pazanwunofi ¢opusl it paMcpos (ssHoro-
YrOABHHKN, 21IMACH H T.3.) ¢ npavcanuciinsian (picynox 1.1, g) nan
xpusoannelinsnn (pucynox LI, &) xoHTaxTaMis € BMCWMAONLIMI NOPO-
Aavu, KoMTaKTHBIC AMHIK HAK NO.INOCTLIO PacnoaaraoTcs sy Tpi 6a0Ka,
MO YACTHYHO NCPCCCKAOT FpaMiuL 6.0Ka.

B wactuoM cayvac, nepssifl THN CIOXKHOCTPYKTYPILIX GIOKOB MOKCT
ObLTH NPCACTABACH TOPHIONTIAALHBIMH, HIKIOHHLIMI HAH BEPTHKANLHBIMH
N1acTo00PaINLIMI PYAHBIMI TCAIMH OTHOCHTCALHO BbLCpAAHHON Moul-
HOCTH (KOHTAKTHHIE TIHIH NAPALICILHBY) HAN JHHI000pAINLIMI BKIIOYE-
HHAMI NTepeMEeHHOIT MOWMOCTH, MCAKIY KOTOPLIMI PAIMCILIIOTCA NPOCION
NycTHX AOPO1, 2 BTOPOil THN CROAHBX 0610K0B — ricI10006paINLIMK PYA-
HBIMI TCIAMH PAINHUHBLIX PAIMEPOB.

Tummauns cavknoctpykrypHsix 6:10K0B Npeanosaract Hx ynopanoto-
Yelne IR BHOOP3 PaUiOHANBHBIX NAPAMCTPOB FOPHKX Texhonorili npi
nx cencktTuHoll palpaborke it HMCET UCHHOCTD MWL B TOM C.1y4ac, cCan
YUOMAHYThi€ KAKIHM-TO 00pa3om Oy 1y T oleHCHK KOMHYCCTBEHHO.
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Pucynox 1.1 — Moneai cnoxnocTpyKTypHeix 610K08 nipi oAHOPRAHOM (Ciiesa),
ABYXPARAHOM (MOCCPEaHHE) H TPEXPRAHOM PACMONOKEHNH CKBAXKHH (cnpasa)

B ocHoBy TakHx METOA0B OUEHKH CTEMEHH CIOKHOCTH CTPOEHHS MeCTo-
poxacHis, 0ocobeHHO ero otaeNbHbIX y4acTKOB Mt 6/10k0B AOMKHA ObITH
nonokcna poctoscphas undopmauus o koHpHrypauni M paMepax pya-
HBIX BKMOUCHHIT H HX B3aHMHOM MPOCTpaHCTBeHHOM pasmelueHHH. [Ipu
ITOM HCKOMBIC TEXHONOTHYECKHE XAPAKTCPHCTHKH JOMKHBI B3aHMOYBA3bI-
BaTL MCxAay cofoli Bce BbiABiEHHbIE TeOMETPHYECKIE NapaMeTpbl reonoro-
Mopdionoriucckoro ctpoenns 610koB. Tonbko B TakoM ciyuae ok GyayT
OOLCKTHBHO OTpakaTb €CTCCTBEHHOE COCTOSHHE H3yuaemoro obnhexra H
cnocobcTuoBaTh Gonlee MOAHOMY H3BJIEYEHHIO MOME3HBIX HCKOMAEMBbIX H3
Heap 3a cuer nasmavenus uanbonee a¢pexTHBHBIX TexHoaorkii Gypo-
B3PLIBHLIX I BBICMOYHO-NOFPY304HbIX pabOT B YCHOBHAX KOHKPETHBIX
CIOKHOCTPYKTYpHbIX 6110k0B. B KauecTBe HCKOMBIX FOPHO-T€0JIOrHYECKHX
Nnokazatencii MoryT 65Tb paccMOTpeHbl CPaBHHTENLHO JIETKO H3MEPAEMbIC
BEAHYUHDBL:
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- xo¥pbiusent pyaonacusiennocty 6noxa;

- NOKa3aTeAb CAOKHOCTH CTPOCHHR 60K,

H1 npuseacnnofl THAM3ANAN  CIOKHOCTIPYKTYPHMX 6:ioxos (pncy-
ok [.1) BANO, YTO OHK NPEXIC BCETO XAPRAKTCPHIYIGTCA YPORHEM HACK-
HIEHIOCTH HX MOJCIHLIM HCKONACMBIM. JTO CBORCTRO A3 paccuatpitbac-
Moro paipe3a 6aoxa moaxct OuTe oucneno xoxbuuncirrom pyaonacu-
einoctH 60xa (Kp,), BUUHCARCMMY N0 dopuy e

. (L1)
rie S, = nAOIIATh CCUCHHA I-fO PYIHOFO BATIOHTHIA HA JANHOM palpeie
Groxa; Sg = NAOHILIL PACCMATPIBICHOTO CCYEHHA CIOANOCTPYKTY PHOTO
6aoxa,

Uucao cenennii 3aBHCHT OT OPOTRSHHOCTH CAOAHOCTPYKTY pioro 6:o-
xa, Kaxaoe ccueline OXBaTMBICT 301y NPOTLATHNOCTHIO PaBHOL, KaK npa-
BHJ0, PACCTORHIHIO MCATY CKBIAHHIMH 8 PAIY.

Beawanne S, AcIko ByUHCIRIOTCK NO BHICICHHBIM PA3pClaM HA KOM-
NLIOTCPE € HCHOALIORAHNHEM NPOrPavMts ABTOsR].

Ha npaktike oTkpHTHX rapusix paGor npy #CN0IL30BANN COBPEMCH-
Holl MOGHARHON BHCUOUNO-NOTPY 304HOM TCXHIEH BLICOTA CAOARHOCTPYK-
TypHoro AcOHMHOTO ycTyna oOuuHo He npeeriiact — 10 s, a namvcnswas
UIHPHIIA IAXOAKH N0 HEXNKY cocTanaseT — 8-10 as, [Tpy sIpBiniioy apodiie-
1311 TakiX 0A0KOB BHEVKA CI0R NOICIHOIO HCKOTACMOTOo MOULHOCTHLIO Hit-
XK€ 2,5 M OKQIHBACTCR IXOKOMHYCCKH HC RMTOANON, 3 nopoli TexHicekn —
ne soamoxnofi. [lorrouy HiANZe INauLne PICCHATPHBACHMOIO MOXAIA-
1ea8 MoxeT OuTs npuuato pasiuy 0,25, a mepxnce 3naucnmne — 0,75. Jto
031a4acT, 410 B (OILUIMNCTRE CAYHASB KOXFPHUNCHT PYAOHACLILICHHOCTH
CAOAHOCTPYKTYpHOro 6:1oxa acant B npeaciax 0,25-0,75. Herpyano 3a-
MCTHTD, HTO NPCIATACMAR XAPAKTCPHCTHED, KAK OTHOCHTCILNAA BCAHUIHA,
pacnpocTpanacIcs Ha 6:10kH 100X FCOMCTPHYCCKHX PAIMCPOD.

Hexoaa 13 13A0ACHHOTO M PATy MHOMO LIAT3 MCOAIY FPYNNaM, CIOANO-
.CTpYKTY Bt 010K NO cTencii PyIOHACKIUCHNOCTH MOACT OuTL Noapas-
acacu na;

- Gonee pyaouacsiwennuit (K = 0,75-0,6);

— yMepennio pyoHacuitteHub i (K, = 0,6-0,4);

— MCHEe pyaoackiteHHbIl (Ko, = 0,4-0,25).

Ouesiano, yess menee pyaoHacsiuteH 6.0k, Tem ciloxiee cro otpabor-
K2 Gc3 KOANMYECTBCHHBIX 3 KQYECTBCHHLIX noTteps. O.1HaK0, KaK noKalel-
BRKOT PACUCTH i ONBIT PaGoTel FOPHOPYAHBIX NPCANPHATHIT, Npi OOHOM W
TOM KC 3HAYCHIL NOKIIATCAA PYI0NACHILUEHHOCTH JOCTHIATCA paxiny-



HLIC KOHCYHBIE PCIYNLTATHI MO H3BAEYEHHIO MONC3IHLIX HCKONMAEMBIX H3
neap. OnpeaensouwtiMi napamMerpasM 6J0Ka B 3TOM Cyyae BLICTYNawoT
pazMcph NAoHIAACH OTACALHBIX PYAHLIX BKMOYEHHHT I AHHHIT HX KOHTaK-
TOB € BMCLUAIOWHMH nopoaaMy B paccMmarpusacMoM obwveme. [Tocneanne
cayxar MccToM popMupoBaHig noteps i pazyboxusannd, CootHoluenne
Mex Ay 00CYyAI3CMBIMH FCOMETPHUCCKHMH Pa3MepaMH PyaHbIX BKNHOYEHHI
I XapaKTcpH3yeT CTCNECHb CIOKHOCTH CTPYKTY pbi 610Ka.

3101 npH3HaK MoxeT 6bIThb ouchen kodhHLUIEHTOM CNOXHOCTH reono-
ro-mopdonoriueckoro crpoeHis 6noka (Kc,), onpeaensemsiM ang paccMar-
pHBacMOro paspe3a H3 3aBHCHMOCTH:

(1.2)

rae §; — AnnHa KOHTAKTHOIX NHHHIT 1-r0 pyAHOro BKIIOYCHHA C BMeUlaio-
L(HMI TTOPOAAMH HA JaHHOM pa3pele; f — TONLUHHA C0A BMELIAIOWHX Mo-
poa (1au pya), NONaAAOLHX NMPH IKCKABAUHH B PYAHYIO Maccy (HaH B OT-
rpyxacMyio nopoay); S, — naowaas ceueHns i-ro pyaHoro BKAOYCHHA Ha
ZaHHOM pa3pe3e 6noka.

Jlnunel KOHTaKTHBIX AHHNI pyAHBIX 3anexcli ¢ BMELAOWHMH nopoaa-
MH BBLIYHCAAIOTCA MO PacCMATPHBACMbIM Pa3pe3aM Ha KOMMNbIOTCPE.

Kak Buano n3 paseHcrsa (1.2), noxa3arens cnoxHOCTH CcTpochia 6n10ka
(K¢,) BbIpaXaET OTHOUWICHIE CYMMAPHOI NMAOWAAH MPHKOHTAKTHOrO CHOA
npuMelunBaemoli mopoasl HAH TepscMoli pyabl B npeaenax paspesa 6naoka K
cymMMmapHholi naowaan pyaHsiX BKAOYCHHIT B TeX e npegenax. B 3asucu-
MOCTH OT COAepXaHiA YHCAHTCNA 3TOT MNoka3atenr npeacrasiaset nnb6o
notepH, niu6o pasyboxkisanne, nnGo TO K Apyroe BMccCTC B3ATOoe. Yem
MeHblUe cyMMa muowaacii pyansix BrntoveHuli, TeM 6onsiue ko3gduunent
COANOCTH reonoro-mopdonoriyeckoro ctpochus 61oka u HaoGopor. 210
00CTOATENLCTBO ZOCTATO4HO MO0 OTpaXxaeT pakTHYeCKoe COCTOSHHE aen
Ha NPaKTHKE ropHbIX pa3paboToK.

Ecan tonuwmna npHKOHTAKTIIONO CAOA NMpHMELHBAEMOH MOpoabl HAH
TepaeMoli pyabl Ans Bcex pyaHbix BKAOYEHHIT BENHYHHA NOCTOAHHAA, TO ¢
MOXHO BLIHCCTH 32 3HAK CyMMbl. Torja KOJHYeCTBEHHbIE H KayeCTBEHHbIE
notepy 6yayT npolopuUHOHaNbHbl OTHOLWEHHIO CYMM AJHH KOHTAKTHBIX JIH-
Hitli K cymMMapHoil naowans pyaHbiX BKAOYEHHH Ha AaHHOM pa3pe3e 610ka.

Kak BHaHo, kodpduuncHT nponopuioHansHOCTH 3aBHCHT OT TONLUMHBI
cnos. Pacuersl MOKa3bIBAIOT, YTO ANA CNOXKHOCTPYKTYPHBIX MECTOpOXae-
Huli paccmatpuBaceMeili kpuTepsli npu 3nayennu t, pasiom 0,25 M (mecaroii
YyacTH HauMeHblleH MOLIHOCTH pyaHOro cnos), konebnercs ot 0,1 ao 0,3.
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IMpuues, uem Goawiic ke, Tesr caoamee cTpykTypa 630k3 1 Teu Gobue
HETOHIHK  OTEPh. OCHORLIBAACHE HA ITOM MOTOKCHHI  PAIMOPOINME
pyaniai 610k N0 XapaKTCPy CTPOCHNA MOANO PAIICIHTS Ha:

— cnokNocTpykTypuniii (ke = 0,1-0.2);

- Goace caoxnocTpyxTyputli (k.. = 0.2-0,3).

Cneftyet OTMCTHTE, 'TO NPH INIMCHII FTOH X2PAKTCPHCTHKI, NPCDHI-
iwatomeM 0,3 CencKTHRHAA BLHCMKA MOACIHOMO HCKOMNICMOTO MO IKOUOMI-
YCCXHM CONOPAKCHNAM CTIHORHTCA BEChUa npebicmamnuneii, Tak Kax
TeKyine notepi (pasy Goxnnannc) ocTirareT Goastix paMepos.

JIng narasnHoro npeICTanicnus CTPYKTYPM Cloknsix 610K08 onpe-
NCAUM HHCICHHLIC 3HAYCHUA MPCIATICMBIX FOPHO-TCOIOMMYCCKHUX MOKa-
3ateacit ana Moacabhux 6a0K08, NpHaciennuX Ha pucy ke 1.1 (cs. Taban-
wy L.1). [Ipcactanny, 410 onn 30GpIAIWOT JCCATHMCTPORLIC CI0KHO-
cTpyRTypisic yerynwsd. Hinpuna 6a0xa. coorscrcrsviciera oanopaanomy
PACcMOAOACHHKY CKBAKMNI, COCTARIKCT 9 M, COUTRCTCTBYIOWICIO ARYXPA1-
HOMY PACMIOIOARCHHKD CKBAKIH = 16 M 1 COOTBSTCTIBY OUICTO TPEXPAIHOMY
PACAOAOKCHNIO CRBAANN — 225 M. Hncacunsie 3HAUCHNA PYANBIX BRITIO-
qycHuli S;, KONTARTHHIX JANHNIT = J, C BMCILIIOWNLI MOPOIIMI 1 HX CY MM
caeacHs B 1a0am1c 1.1. D1i napavcrput 610608 ) CTIHARINBAKITCA MO Jall-
HEIM NPO0 PIPHBIBIX CKBIANN ILTH FCOPRINUCCKNL HAN IPY UMK MCTO-
namy. lla pape3ax, KaK OTHCHCHO BHILC, OHI BHNICIRIOTCA € HCNOIL3O-
BAINHCM NPOoIPaMUs AdToKal.

["Opioe-reosornucckie  XapaKTepHCTHAH CAOKHOCTPYKTY putix Gaoxos
npy wisccTnix Sy, S, /, suticasiores no gopuyaas (1.1), (1.2). Hx 3na-
YCHHA ANR AAUNKX YCI08HA TaKke npuacacnt s Tabante 1.1.

H3 ananna aannwx 1atamus 1.1 siano, wro paccsarpisacumsic pano-
poanbic pyansic 6:10ki 0GOHX THNOB NPCACTIRARIOTCA YMCPCHIO pyfoNa-
cunucHHuMI (K = 0,39-0,54) u croanoctpyxtypruisit (ke = 0,11-0,20).
Koaddmunent caoxnoctn reoaoro-MopdoIornycckoro crpocins Ke, npu
NOCTORNNOM U ACHCTBHTEILHO NPONOPUNOHATCH oTHOWENNK [/S,. Daokn
11 Tuna umcioT otnnucuteasno 6oasuice 3navenme (K, = 0,16-0,20), uem
Gnoxu 1 Tna (k.. = 0,10-0,14). D10 npeaonpeacaser 6o.cc suicoxnii ypo-
BCIb KONHYCCTBCHIINX M KAYCCTBEHHEIX MOTCPb MOACIHOTO HCKOMASMOro B
Gaoxax Il THNa, YTO RBAACTCA BIOAHE CCTCCTBEHHBIM,

Mpeataracmuill  kpuTepnilt  CIOAHOCTH  reosioro-Mopdonoriuecckoro
cTpoeHNA G10KA Koa CYAKHT OCHOBANNHEM LTA NPHUATHA PCLICHIIA O CCACK-
THBHOI BLICMKC PA3NOPOAHLIX PyanbiX BRIOUCHHTT W HA3HAYCHHA napa-
MCETpoB, TexHoaornll GyposIpuiBHEIX PAbOT i1 cXeM IKCKABATOPIOIT BLIEMKN
pya m3 caoxkHbuX 0.10K08.
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Tabnmua 1.1 - Fopuo-reanoriuecxkite xapakTepucTiKi

MOAUTLHBIX CNOKHOCTPYKTYPHUX 6110KOB B MaccHBe

Mapa- bnoku
MCTBI | 6 | r
TTpu cdnoprAnav pacnoroxcenuu CKEaM N
20
S, (Ip) 47,62 (26,46) 42,91 (19,03) 38,3 (29,93) 36,41 (23,18)
/S, 0,5557 0,443 0,7815 0,636
Si( 24,65 (8,67) 24,13 (11,94) 10,63 (7,44) 8,82(5,18)
Sz(l;) 22,97 (17,79) 18,77 (7,09) 10,17 (13,47) 14,97 (10,69)
Ss(ly) 17,49 (9,02) 12,61 (7,3)
Ko 0,529 0,476 0,436 0,404
0.1389 0.1108 0,1953 0,1591
TTpu 0gyxpadnas pacnoaoHCenuu CKeann
Sea 157,5
S (1) 85,1 (47,17) 74,16 (32,14) 72,13 (58,92) 65,33 (43,11)
I/ Sp 0,5542 0,4333 0,8168 0,6599
S; (1) 43,93 (15,95) 55,38 (25,04) 10,63 (7,44) 17,95 (11,23)
Sz (1) 41,17 (31,22) 18,77 (7,09) 10,17 (13,47) 14,97 (10,70)
Sy(ly) 17,49 (9,01) 23,41 (13,15)
Sa(ly) 10,66 (10,14) 8,99 (8,03)
Ss (ls) 5,56 (7,18)
Ss (15) 17,59 (11,66)
Kou 0,54 0,47 0,458 0,415
0.1386 0,1083 0,2042 0,1649
[Tpu mpexpROHOM PacnQIONCeHUU CKEANCUN
Stn 225
S (1) 119,46 (67,25) 109,65 (45,69) 100,85 (83,09) 87,01 (57,47)
/S, 0,5629 0,4167 0,8239 0,6605
Sy (Iy) 61,62 (22,49) 90,87 (38,59) 10,63 (7,44) 17,95 (11,23)
Sz (1;) 57,84 (44,75) 18,77 (7,09) 10,17 (13,47) 14,97 (10,70)
Sy(ly) 17,49 (9,01) 23,41 (13,15)
Sa(l) 10,66 (10,14) 30,67 (22,38) °
Sy (ls) 10,18 (13,45) '
17,59 (11,66)
Si(ly) 11,12 (10,49)
S (ls) 12,97 (7,4)
Kow 0,5309 0,4873 0,4482 0,3867
Ken 0,1407 0,1042 + 0,206 - 0,1651
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1.3. TpemunopaTHOCTHL MACCHBOB FOPIBLIX NOPo

TpeumnosaTHOCTE M2CCHBOB FOPHBUX MOPO3 OKAIHBICT CHABHOC Biliig-
HHE 112 BOJONPOHHIIACMOCTE MACCHAI, HA YCTOMUIBOCTE FOPIKX BLIPaGo-
Tok patauimoro naiHatcuys, Cyuccrseinioc Bansiine TpCuliioratoc),
(6a0rtnocTin) Nopos Ha kPyNHOCTL BIOPRINIOK TOPHOIN MACCHE OTMEYLIOCE
nanuo u MuorHMK Kecacaosateasun. Oannw 13 nepsuix M. M. Fporo-
ARAKONOB JIMCTHA, YTO HAINYHE TPCUIIHOBATOCTH B NOPOIAX CYINCCT-
BEINO yay'inacT (obacryacT) ux sIpusacyocts. Hisecrnan kpazndmkauns
nopoa M. M. lpotoarsxonosa no xoxdlittnenty kxpenocti 6uL1a coctas-
ACHA NS NPAKTHYCCKH MONOANTHHX NOPOl, COWYHO BCTpEYacMBIX 1a
nomeMiix pabotax (npn npoxoaxe supaGarox n ap.). Hsemnio nosromy
BIPHBACMOCTH NOPO.T HPCAIC BCCID ¥BAIMBIIICH C IX KPEMOCTLIO,

A. @, Cyxanon [2] npi coctasasnin kiaccidinaui ropusx nopoa no
BIPLIBACMOCTII MIHCLT, YTO KIACTHEAKIUMA MO TPCUINIOBATOCTI NPCaCTaB-
JACT NpakTHycckuft mrrepec, Tak Kax TPCHINHOBATOCTE HHOFIa SBIACTCA
pemaloniiM GaxTopoM LIS OTILICHHS nopolss oT smaconpa. Yewm Goace
TPCUNIOBATA MOPOIA, TEM Jeric cc JoGHwa.

Jlo ncaasnero mpeMen I8 ynpoulcins nccacaosannll npcanosara-
J0Ch, Y10 MACCHA MOPOI CIGACH OTICILHOCTAMIN OINOFO YCPCANCIHNOIO
pazmepa. CuHTaI0CH TaKke, WTO PATHHC MACCHBM PATINMIIOTCA TOILNO
CTCHCHBLIO TPcinoBatoct. B acficTeintcasioctn tpeuginonandil maccus
NPCACTABICH OTACILHOCTAMI PAINOFC PIINCPA I HMCET BROIIC onpcac-
acunwii tpanysomcrpiriecxuil coctas. Ha aror daxt 8 wncae nepsuix obparn-
an sunsanue A, K. Mawanos [10] 1 Onapun [11]. B. K. PyGnos [12] npea-
JDOANA TPCUIHNOBATOCTL MACCHBA XAPAKTCPIHINBATL CPCANHM PICCTORNNCM
MCX/LY TPCLUNIAMI I COACPAINNCM KPY MIKX OTACAROCTC B MaccHne.

Hexoas 13 paGot B. K. Py6uosa i ap., Mcascaouctscnnofi komuccuch
no BIPLIBHGIM PAGOTAM ObI1a NPHHATA CAHHAR KIICCHHPHKIUNR FOPILIX NO-
poa no cTenenn TPCWNHOBATOCTH B Maccusax (1a6anua 1.2) [13]. B pe-
syastate necacaosanuil, nposeacnisix noa pyxosoacteom B. B. Pxkes-
CXOro, 212 KAACCHPHKAUNA ObLIa JONOAHCHA CHIC OIMNM BIKNBIM Napa-
MCTPOM — aKYCTHUYCCKIY MTOKAIATCACH TPCULIHOBATOCTI, PABILIM OTIIOWC-
KO KBAZIPaTOB CXOPOCTCil NPO0ALHKX BON B MacciBE it o0pasue aannofi
nopoas.

[pu nposecacHitl MAacCOBHIX B3PHIBOB B 31KATOI Cpcac, YTO HCKITIOYACT
H3Mepenua Ha eSnaxcnnsx, n1anGoiice NCpCnexTHBHBIMI ABIRIOTCS CCACM-
HYECKHC M JKYCTHYCCKIE MCTOAHW OUCHKH TPCLIHHOBATOCTH MOPONIONO
MacciBa.
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Tadanual.2 ~ Knaccidmxauns ropHeix nopoa no creneui TpemnHoBaTocTH

Kare- Cpennne Concpxauue (%)
ropi PACCTONHMN B MaccHBe

rpe- CrencHs MCATY AxycTi- oraensLHocTel
o= TPCLWHHOBATOCTH ¢CTeCT- yeckull Kpynnee

(GrounocTH) BCHHBIMH noka-

BarToc- MacciBea TpCWHHAMH | 3aTeas

TH BCex 03m | 0,7M | 1,0M
nopoa CHCTEM, M

1 Ypceiserualino
TPCWHHOBATHIC Ho 0,1 0,1-0,01 { Do 10 0 0
(MeaxoGotnsie)

1} CitnbHOTPCLUHHOBATHIE 0,1-0,5 025~ | 10-70 { No30 { Ho 5

(cpeanebnoutinic) 0,10

1l | Cpeancrpewunnosatsie 0,5-1,0 0,40~ |70-100| 30-80 | 5-40
{xpynuoGuiounsic) 0,25

1v ManoTrpewntosarsie 1,0-1,5 0,60- 100 80— 40—~
(BeckMa kpymiobaou- 0,40 100 100
Hble)

v Mpaktnyueckn moxonnt- | bonee 1,50 1,00~ 100 100 100
nsie (HCKAOUHTEILHO 0,60

KpynHo- 610YHBIE)

B MacciBe ropHsiX nNopoj OTMEHAIOTCA Tpeltiibl Tpex nopsakos [14].
Tpewnnsl nepBoro 1 BTOPOro MopsaKoB ONpefeNsioT CONpOTHBAAEMOCTD
nopoa GypeHitio it i3menbuenitio B gpobinkax [15].

Tpeuninbl TpeTbero nopsaaka hanGonec CyLIECTBEHHO BAHAIOT HA 3d-
¢bexTiBHOCTL B3pLIBaNIA MaccHBa ropubiX nopod. K HHM OoTHOCATCS 3HAO-
reunble TPCUlHIL!, BO3HHKAIOUHE NpH MeTamopdu3auui Nopoa 3a cyer
yMenewienns obnema nopoa. Kpose toro, kK HHM NpHHAAIEXKAT TCKTOHH-
YCCKIC Tpeuliinbl, pa3BHBAIOULIECS B FOPHLIX MOpOJAX MOA BAHAHHEM
TEXTOHHYCCKHX CHJI, HCKYCCTBCHHbIE TpeLLitibl, 06pa3yoltHecs B NOpoaax
NpH BeACHHM ropuslX paboT, M Tpeuutibl BbIBETpHBaHHA, Bce TpewnHs
TPCTLCro MOPAAKA HMCIOT 3HAYHTENLHOC NPOCTHPaHHE, H3IMEpAEMOe CaHTH-
METpaMif, MCTpaMi i Jaxce KinoMeTpamit. BenuuiHa HX pacKpbITHSA H3Mme-
nseres ot 10 - 1o 107! M. D TpeLHHbI MOTYT 3aMONHATLCSA APYTHMIt MOPO-
AQMH MM OCTaBATHLCA HeE3anoNHEHHbIMH. Jlns TpewHn TpeTbero nopsjaka
XapakTepHo TO, YTO OHH AENAT MOPOAbI HA CTPYKTypHbIE 3NEMEHTHI —
oTaensioctit [10, 11].
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Takum 06paiom HIYEHHUC TPEUIHHOBATOCTI MICCHBA FOPOJ CBOINTCS x
ONPeaCACIHIO XapAKTEPHCTHK TPEIIMH TPETLCTO nopAaka. Taxas mndopwa.
A O6HMNO COACPAHTCA B FCOJOMMYCCKOM OTHCTC MNPOCKTa Paipabotiy
mecTopokacnug, B kauectac npisepa B 1abanuce 1.3 npuscacnut ciicreuy
OCHORHIE TPCUIMIF PATAHTHC B MACCHBAX CXAILHHX nopoa Capaitexoro
mectopoxnenns [1].

Iconornucckan A0KyMCHIAUHK OTKOCOS € LECAMO onpeacicHus Gaoy-
HOCTH M3CCHROB AKAAICKOTO MCCTOPUAICHHA RIKTIONIIICL B ORHCAHIIN
THIA, COCTARA 18 TCKCTYPHHX OCOOTHHOCTEH NOPOI. XAPAKTCPI CKILIYATHIX
W PAIPLIRNIIX HapytscHnil, TPCLIHHOBITOCTH NOPOINONO MaccHBa. k-
CallMH J1aCK MATMATHTOB, HIMCPCHIN DICUCHIDS LLICTaniR MeTasopduTos,
Aack, parpriantx napywenuhl w Tpeutns {16).

Hayucune Tpeiiniosartocint nopod AKXIICKOrO McCTOPoAIcHNg Be-
ACCE NPAKTHUCCKH HCMPCPHMBIO NO ATXOCIM YCTVNIOB, HCKTHOUAR YYICTKY,
MOKPHITHIC OCHIIAMI, BIOPBANNOLT FOpHONl MICCQT LI ONICHMC RO YClo-
pHas pabotei, [lockoabky ropuefl MaceHs AKFZICKOr0 MCCTOPOAICHIA
ARAACTICA CAOHCTHM CIOXNOCKAIIHITHY € CHCTCMIMY PIIBHTHCM Tpe-
UL, W3MCPCHIC OPHCHTHPOBRKH TPEUINH BHAOIHAROCHL HA Kaxdol cTan-
wn Mabmoacng cTporo no cicrewam. Hivcepenne pavcpa ascvcurap-
HOro CTPYKTYPHOMD 6:10Xa OCY BICCTBAIRANKL Mepiofi peilkofl kak paccTos-
HIC MEAJY COCCANNMIE TPCLLHIAMIE KAAIOR CHCTCUH, 3 CTCNCHD TPCUYINO-
BATOCTH NOPOT BHPAKLIACH RCIHHHHON CPCANCIO RONCPCYINKD CCTCCTHCN-
noli 01aCALHOCTH, T.C. KAK CPEIHCIPIDMCTHHCCKAR BSIMYHIA HI BCCX
3aMCPOR 110 CHCTCMAM TPCWLIN,

Gotorpadiposanine OTKOCOB YCTYNOB NPOHIROILIOCHL HCPCI KAAKIWC
3-5 MeTpos ¢ NOMOWBKHPOTOANNAPATA I RHICOXNTOHHOTO BOLCKTHEBA,

Jlna pacwndposkn cunvin Macurrabuposaaice o (M1:100). Oann cin-
MOK OTKOCQ YCTYNa oXBatuBsal npnucpuo 20-307% cro noscpxuocTH,
nodtomy npn ¢otorpahupopannn 0TKoca yCTyna RLIGHPAIOCH T3 CrO
YacTh, KOTOPAR HANGOICC NOIHO OTPAXKAIA FPaNyJoMeTpHYCCKUTT COCTAD
CCTCCTBCHIGIX OTACALHOCTCI # XAPIKTCPHA AR BLCIT NOBCPXHOCTH.

JL1a oGpaGoTki noayucHidx AansxX Ha poTorpadisax Henoibosanctk
nporpamsa Microsoft Office Excel 2009,

Bech npoucee noacycTa rpanynoMcTpHYCCKOro COCTaBa cCTECTBLHNEIN
otaensioctell B MACCHBE NOPO1 NO OTKOCY YCTYNA CBOINICK K CACIY OLIHM
OnepaLHAM:

- ckannposanne gororpadini;

— HMIIOPT OTCKANHPOBANHOIO HIOOpakcHile B padoyy o 30HY NpOrpaM-
Mbl AutoCAD;



Tadaua 1.3 — OCHOBHBIE CHCTEME! TPCILHH,
palsirTHe 8 MaCCHBAX CKATBHEIX Nopoa CapBafickoro MecTopokacH IS

R

Cpcanec
Cwuc- Hanvewno- I1po- Yron Ipota- paccToanue ®opma
TeMa | sumtc nopo, B | cTHpa- na- | XCHUOCTS MOXTY NOBEPXHOCTH
1pc- | KoTOpBIX OMA HHC ACHAA TPCHIHHAMH,
i paaNTd packperue
TPCHHY
I | Yawe B ano- 190+ 40-55° | Ot accar- | Boctounet#i | MosepxuocTs
put-nopdu- | 220 xos can- | Gopr ot BOTINICTaA,
piTax, nophu- THMeTpos 1 0.2+0,25 no | xpuBoaHHCH-
pTax u npo- No ne- 0,3+0,45 m; | nas, wepoxo-
CICKHRACTCA cxoaskux | 10xurit Gopr | Baras.
BO BCCX MeTpos, ot 0,35+0,45 | Tpciunsr xy-
nopoaax H3peaka 20 0,5+0,6 M, | ancooGpassvie
AOCTH-TaCT | packpbITHC
10-20 » TPCUIHH
1-2 MM
It | Camas uetko | CyGuin- [ 70-80" | I1pcssimae | 0,3+0,6M a0 | Boauucras,
BeIpAACHHAN | pOTHOC T10-15M | rop. (-40) M B | wepoxosaTas
cHcTeMa TPC- | WM JanannoM H
inuy, npocac- | 70+15° BOCTOUHOM
*HBICTCA BO 6oprax.
BCEX NMOPOAAX
Ut | Tydu, typdu- | 5212°  |30-67°, Bocrounm#t | [Tpepeiucras.
TUI, $IBCCTHA- npe- Gopr cTynenvaras,
K¥, CKapHHpo- obna- 03+0,35 no | BoauncTaA,
BAHIKIC MOPO- axoT 0,42 m, 1IepoX0BaTas.
AL, CKapHLL, 35-55° Janaguuit - | CexyTes Tpe-
YCTKO NMPORB-~ 0,4+0,6 M L{HHAMH CHC-
AAKITCA TPC- tem |, 11, VI,
LUHIBE CNOKC-
TOCTH It cnau- :
11ICBATOCTH
IV | Cucremae 175% 60-90° |ot 1-5 M 0,2+0,8 M Cryneuvaras
umcer nonce- | 15° 20 30-40 M
MCCTHOrO pac- | maacume no npocTu-
NMPOCTPUICHHA | MCHSCT- PaHHIO H
H BLIPIXCHA ca oT 20 10-12
caafo Janaa- no nanc-
HOTO N0 Huio (B
BOCTOY- pakoue
HOTO TCKTOHHYE
CKHX noa-
BHXKEK)
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- MacUIrabHpoRaINE HIOPAACHHA,

- pazacacHite MIOOPAKEHHA HA M2CUITAHHLE NOZOCH;

-~ NOACHCT NaotIaeh OTACIRHEIX KyCKOB B K307 Macwrrabuoft noao-
ce H BO Rcelf neenegyemolt o6aacTi iolpakcnns;

— OnpeacACHHE NPHHALICANOCTI KAKION CCTECTBEHNON OTACALHOCTI K
1ol Han unoh rpynse dipaxinii cCTCCTBCRINY OTACABHOCTEN;

~ ONPCACACHIIC FPANYTOMCTPHULCKOSD COCTABA NOPOX AR JAHNOro
CHIMKA,

Cxanuposannc dotorpaguu nponssoaniocs ¢ paspcwichien 600dpi,
YTO MOBRONKI0 B ALTRNCTTIIEW YETXO NPOCMATPHBATL B pa0OUeH 30HE npo-
rpammit AutoCAD xycxn pasepou Goace 0.01 . TTocae nunopra io6pa-
#enna B o0aacth AitoCA DA nponIsoIniocs ero MacITaOHpoRanite Taxim
oOpaloM, HroO 0NO COOTBCTCTBOBAI0 paTucpay craxaaptnofi gotoma-
¢, JaTem NPOROAIIACE NPOBCRI MYTEL I IUCPCHIR THITH, JAHIMICMON
Mephott Mapxuicitieperoli pefioil na craagriodt dotorpadun (102x152 siv)
H anasoneinoll na orcxannpopannom mioGpuacinn 8 AutoCADe. Ecan
o0HBPYAHRANOCH PACXOAICHIC, TO BHOCILIHCL HCOBXOINMBIC KOPPCKTH-
PORKH W NPHCTY AT K X ILHCHIUCWY JTany.

Haomaak wiobpaacuns cocTaminaa 3x3 m°, w10 ANKTOBALIOCH padve-
pamss meprofl mapkiiciiacpexoft pefinn. 331cu NO YCTHPCH TOYKAM (KoL
MepHsix Mapkincitacpexix peck) HioGpaxaetcs uerupexyroashnk. Ha ney
B AutoCADe noacuntsisactes nioutaas kax ot ectecraennoli oracasioc-
™ B OoTCARNON MacWTA0NON Mooce M 2AMCPRAICH NAOILATN CCTCCTRCN-
NLIX OTACALHOCIC B OCTAILHHIX NOJOCAN, a4 JTeM fouEaabs seell c-
cacayemoll obaactit. Pasvcp sacuentapitaro crpvkTypiioro G:1oxa (cctect-
seHNeN OTICALNOCTI) OMNPCICIRCTICR PICCTORNKEM  MCKIY COCCRHHMMN
Tpewnavn GaokeoGpalytoutix cHerew.

Bce cctecTienIbc OTICALHOCTH, BXOAKUBIC B YCTIPCXYTOALNNK (hirk-
cupytores B nporpavve AuteCAD # #ux naonaan su4HCASIOTCA C
ncnoAas3osanncs nporpasisisd Microsoft Office Excel 2009. Onpeacasiorcs
naowaan QGUKCHPOBANNLIX MO PAIMCPAM €CTECTRCHNBIX OTacabHocTEd,
Aanec NPOUCHTIOS COAEpAANIE JanNoro ectecTacnnoro G:roxa. Hrobs no-
JAYYNTH TPaAHYIOMETPHHCOCKNTT COCTAB CCTCCTREHHBIX OTICILHOCTC BCCX
pa3sepoB MPOBECTH YKAWAHHY IO NPOUCTY Py 1R KAAIOT0 M3 HHX.

QparMeHThl KOMMLIOTCPHOIT CUCHKH [PANYIOMCTPHUCCKOrO COCTABR
€CTECTBCHHBIX OTAEALHOCTE B MICCHBE MOPOA € HCMOALIOBANKCM MPO-
rpasasbl AutoCAD npuseacnut na pucynxax 1.2, 1.3, 1.4, 1.5, 1.6 w 1.7 anx
KaXA0ro THNA G.104HOCTH MACCHBA.
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