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ABTOpedepart pa3ociaH «__ » 2015.

Y4€HbIN CEKpeTaph AUCCEPTALMOHHOTO COBETA
K. T-M. H., JIOLIEHT Kopnsik JInna BnagumupoBHa
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OBIIIAA XAPAKTEPUCTUKA PABOTbBI

AKTyanbHOCTh.  KpacHosipckuii ~ Kpail ~ OTHOCHUTCA K  KpPYIHBIM
TOPHONPOMBIIIIEHHBIM pervoHaMm Poccumu. [loOblya 30j0Ta SIBISIETCS YacThIO
OCHOBHOI'O MCTOYHHKA JI0XOJla B PErMOHE, & BOCIOJIHEHUE MHUHEPAIbHO-CHIPHEBOM
0a3bl — HanboJIee aKTyaJIbHBIM BOIIPOCOM. BEINOIHEHHE re0I0ropa3BeJ0YHbIX padoT
OCHOBAHO Ha PaIlMOHAIbHOM KOMILJIEKCE BUIOB, METOJ0B U 00BHEMOB UCCIIEIOBAHUS C
MaKCHUMaJIbHOW SKOHOMUYECKOHN 3 HEKTUBHOCTHIO.

Ha  wmectopoxamenun I'epden  reomoropasBemounbie  padoter  3A0
«BacunbeBckuil pygHuk» npooauio B 2006-2012 rr. PazBenouHast ceTb cocTaBuiia
ot 40-60 x 4060 m mo 10-20 x 10-20 M, YTO COOTBETCTBYET OILICHKE 3aMacoB JJIsi
kareropuu C,. [Tnomane mecropoxknenus ['epden B HacTosmiee BpeMs paseneHa Ha
CEBEPHYIO U I0KHYIO YacTd, Ha3BaHHbIe ['epden u [lapTuzanckoe cooTBeTCTBEHHO. B
HACTOSIICH TUCCEPTAIIMOHHON paboTe M3ydajaoch Bce MecTtopoxaeHue [epden 6e3
BbIieNieHUs 4acTed. 3amacel MectopoxkaeHusi [epden mo kareropusim Ci+C,
yTBepkJIeHbI 110 BpeMeHHbIM ([lapTu3anckoe) u noctossHabIM (I'epden) KoHaUIUIM
B kKoimyecTBe 7,8 1 10 TOHH 30JI0Ta COOTBETCTBEHHO, B TOM 4HcJie OanaHcoBhIX 13,4
TOHHBI. M3 001ero konudecTBa 3aracoB MECTOPOXKJEHHWs 3amackl kareropun C;
cocraBmin 20 % mo roxHoW uactu (ITaptuzanckoe) m 40 % MO ceBepHOM YacTH
(I'epden) mectopoxxaenus ['epde.

B nactosiiiee Bpemsi UMEIOTCS MaTepualibl K 0OOCHOBAaHHUIO PallMOHAIBLHOTO
KOMILJIEKCA pa3BEAOYHBIX padOT JUisl MOJYyYEHHUs IMOATOTOBIEHHBIX K OTpabOTKe
3amacoB. MuHHMMH3AIUsl CEOECTOMMOCTH TOTOBOM MPOAYKUMH O€3 yTpaThl €€
KauecTBa M ONTHUMM3ALMs 3aTpaT — OCHOBHBIE 3aJauM Mpou3BoacTBa. CokpalieHue
3aTpaT Ha Ieo0JIOropa3BelovYHble padOThl MO3BOJIUT CHU3UTH CTOMMOCTH TOTOBOW
MPOAYKUUHU W YBEIUYHUTHh MNPUOBUIL HEAPOIOJIB30BATENS, a IepepacnpeeiieHUe
3aTpaT Ha NpOBeleHHE pabOT MOBBICUTH MX KadecTBO. OmpeneneHue Haubosee
3¢ ()EKTUBHOTO KOMILUIEKCA TE0JOrOpa3BeAOYHBIX padoT OyAeT HMETh BaXHOE
3HaueHue kak mia 3AO «BacunbeBCKUU PyAHUK», MPOBOMSIIETO T€OJIOTHYECKOE
U3ydeHue B parioHe MecTopoxaenus ['epden, Tak u 1 pa3BeKH MECTOPOKICHU -
aHAJIOroB. XapaKTep M YCJIOBUS JIOKAIM3AIMU 30JI0Ta Ha MecTtopoxacHuu ['epden,
HecMOoTpA Ha 130-JIETHIOIO UCTOPUIO U3YUEHHS] MECTOPOKICHHUS], HE U3YUYEH B IMOJTHOMN
Mmepe. [losToMy aHanu3 umeronierocst (akTUYECKOTO MaTepuana M MpPOBEICHHE
HOBBIX HCCIIEJIOBaHUIN Ha MecTopoxaeHuu ['epden B paMkax NaHHOW AUCCEPTAIINH,
MO3BOJISIIOT YTOUYHUTh XapaKTep pacrpeneseHus 30J0Ta, CTPYKTYpHbIE OCOOEHHOCTU
MECTOPOXKACHUS, YCIOBHUS 30J0TOPYIHOM JIOKAIU3AIUU U ONPEAETUTh ONTUMAJIBHYIO
CETh JJIA MPOBEACHUS Pa3BEOYHbIX PadoT.

Heas u 3agaun. Lensto paGoTel ABISETCS U3yYEHUE YCIOBUM JIOKAIM3AIUU
PYIHON MUHEpalu3aluu, (akTopoB PYIOHOCHOCTH W OIPEIECICHHE ONTUMAaJIbHOM
IUIOTHOCTA PAa3BEAOYHOM CETH MECTOPOXAECHHSA. [ HOCTHKEHUS IOCTaBICHHOU
11e11 OBLII0 HEOOXOAMMO PEIIUTH CISAYIONIHNE 3aqaun:

1. I3y4uTh CTPYKTYpPY MECTOPOKIIECHHUS, BEIIECTBEHHBI, XUMUYECKHI COCTaB

PYIHBIX T€JI U BMEIIAIOMINX MOPOJ; TEHE3UC U BO3PACT MECTOPOKICHHUSI.

2. CocTaBUTh OOBEMHYIO F€OJIOTHUYECKYIO MOJEIH MECTOPOKICHHUS.
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3. [IpoBecTr KOMIUIEKCHBIM aHAIU3 CHUCTEMBI Pa3BEOYHBIX PAOOT U OIICHUTH
UX YIKOHOMUYECKYIO 3 (PEKTUBHOCTS.

4. Pa3zpaboTaTh METO/ OINPEACIICHUS ONTUMAJIBHBIX TapaMETPOB KOHTUIIUH.

5. OueHuTh  3amackl  MECTOPOXKIEHHUS 1O  BapuaHTaM  Pa3BEJKH,
COOTBETCTBYIOIIUM PA3JIMYHOU CTETIEHU U3YYEHHOCTH MECTOPOXKICHUS .

6. OnpenenuTh ONTUMAIbHYIO IJIOTHOCTh CETH Pa3BEIKH MECTOPOXKICHHUS C

1EJIbI0 MTOATOTOBKHU €0 K MPOMBIIIJIEHHOMY OCBOCHHUIO.

dakTHYecKN MaTepuaJl, METOAbI NCCJIeI0BAHUS, TUYHBINA BKJIA/J aBTOpA.

OcHoBaHMEM JUIsI  JTUCCEPTAlMOHHOW  pPabOTBl  MOCTYXKWJ  MaTepua,
MOJIyYeHHBI aBTOPOM IpHU ydacThd B npoBeacHur 3A0 «BacuibeBCKHUIl pyIHUK
pa3BeouHBIX pabOT Ha MecTopokaeHuu ['epden, B KauecTBe HEMOCPEICTBEHHOTO
UCIIOJIHUTENII M  HayaJlbHUKAa TIE0JOTMYECKOro  oThena. JIM4HO  aBTOpOM
(bopMyIMPOBAUCEH 1IENTN U 33Ja4d UCCIICOBAHUI MO TEME AUCCEPTALIHH.

[Ipy noaroroBke wmarepuaia, MOJOKEHHOTO B OCHOBY JHMCCEPTAllMOHHOM
paboThI, aBTOPOM COOpaH, CUCTEMATU3UPOBaH, YACTUYHO MEPEBEICH B DJICKTPOHHBIM
BUJl AapXUBHBI Marepuan Oojee dYeM 3a BEKOBYID HCTOPHUIO H3y4YEHUS
MecTopoxaeHus (66 ThIC. M° kaHaB, 102 THIC. II.M. CKB&)XHH, 3 ThIC. II.M. IIOJ3¢MHbIX
BBIPAOOTOK, 83 THIC. pe3yJIbTaTOB MPOOUPHOTO aHANIM3a, KOJJIEKIIMA TOPHBIX TTOPO U
pyn, B T.4. 85 mumdoB u aHuuimdon). B mporecce pasBeaku MECTOPOXKICHUS
y4acTBOBaJIa B IMOCTPOeHUH 91 reosiorudeckux pas3pe3oB, IUIAHOB (COBMECTHO C
B.C. BracoBeim u A.M. Ca3onoBeiM). llepepaboTke mnonBeprcss marepuan CeMH
M3JaHHBIX OTYETOB IO pe3yJibTaTaM CUCTEMATUUYECKOTO M3YYCHUS MECTOPOXKIICHHUS.
B nporpamme Microsoft Access co3gana 0a3a JaHHBIX HH(POPMAIMH MO0 U3YyUCHHUIO
MecropoxaeHuss  l'eppen. OOpaboTka  MarepuanoB  OCYLIECTBISJIACh  C
UCIIOJIb30BaHuEM KoMmbioTepHbIX mporpamm MS Word, Excel, Access, Autodesk
AutoCAD, CorelDraw, Surfer. O0beMHOE MOICTMPOBAHUE W CTATHCTUYCCKHIA
aHaJIU3 BBITIOJIHSJICS C MCIIOJIb30BAaHMEM TOPHO-TE€OJIOTHYecKoi cucteMbl Micromine.,
JIist  pemieHusi TOCTaBIEHHBIX B JHCCEPTAllMOHHOW paboTe 3agad  aBTOPOM
pa3paboTaHbl COOCTBEHHBIE METOAMKU, (POPMBI CBSI3aHHBIX TAOJHI]. AHATUTHYECKHUE,
nerporpapuyeckie M MHUHEPAIOTO-TEOXUMUYECKUE HWCCIEAOBAaHUS TPOBEJCHBI B
nabopatopusax Muctutyra reomoruu u muHepanoruu CO PAH nopa pykoBoacTBoMm
A.A. Tomunenko, MHCTUTYTa rOPHOTO Jena, Teojioruu U reotexHosnoruii COY nop
pykoBogctBoM C.U. JleontheBa u A.M. Ca30HOBa, AHaIUTUYECKOTO LIEHTpA
reOXUMHUM NpUPOaHbIX npoueccoB TT'Y nmox pykoBoactsoM I1.A. TummHa.

3ammaemMbie MOJI0KEHUS.

1. Mectopoxxnenue ['epden pacrnosokeHO B 30HE HECOTJIACHUSI OTIIOXEHUH
MEHYCHTMHCKOM W KOPJMHCKOW  CBUT mporepo3os. DopmupoBanue pya
MECTOPOXKICHUSI TTPOUCXOJUIO CTAIUWHO MPU YYACTUU PA3JIMYHBIX IO COCTaBY U
PT-napamerpam ¢umonaos. Bo3pact ruaporepmMaibHOrO MHUHEPATIOOOpa30BaHUS
(722,9-665 MiH 51eT) ¥ TPAHUTOMIHOTO Marmatu3Ma B paiione (700-625 muH JeT)
YKa3bIBA€T HA MAPAreHETUUECKYIO CBSI3b ITUX MPOIIECCOB.

2. OpyeHeHHEe JIOKAIM30BAaHO B IMOJIOT0-CKJIAI4aTOM KBapIIMTOBHIHOM TeJie
KWIbl MaructpaiabHOM, 30HAX OMEPSIONIUX KBapIEBBIX KWJI B JeKaueM OOKy
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NPU3aMKOBBIX dYacTeld MepernO0B KBapIHUTOB W MUHEPATU30BAHHBIX CIIAHLAX.
PynHbeie Tema xapakTepus3yrOTCs HEPABHOMEPHBIM PpACHPENEICHHEM 30J10Ta U
HaJIMYUEM PYIHBIX CTOJ0OB, MPUYPOUYEHHBIX K YYaCTKaM COUYJICHEHHS! KBapIUTOB C
ONEPSAIOUIMMM >KUTIaMU 2-U U 3-1 30H.

3. Ins BhIOOpa mapameTpoB KOHAMIMI pa3pabOTaH METOJ, OCHOBAHHBIM Ha
CONOCTABJICHUH  JKOHOMUYECKMX  TOKa3aTelell  OCBOEHHUS  MECTOPOKIICHHS,
pacCUMTaHHBIX Ha JUHEHHbIX 3anacax. [lo pe3ynbraTaM MHOTOBapUAHTHOTO
MOJICYETa 3amacoB JUIsl MECTOpOXKAeHUs ['epden, pekoMeHayeTcsl pa3Be0YHas CETh
80-120 x 80-120 M ¢ wu3yyeHHUEM TMPEACTABUTEIBHBIX YYAaCTKOB IO CETU
10-20 x 10-20 m.

Hayunass HoBu3HA. B pe3ynbraTe BBINONHEHUS AMCCEPTALIMOHHOW pPabOTHI
BIIEPBBIE COCTAaBJIEHA OOBEMHAs MOJEIb MECTOPOKIEHUS, HAa OCHOBE KOTOPOM
OTIpe/ICNICHbl TEOJIOTUYECKOE CTPOCHHE M CTPYKTypa MecTopoxaeHus ['epden. B
pe3ynbTaTte JabOopaTOPHBIX MCCIEIOBAHUN M3Y4YEeH BEUIECTBEHHBINM COCTaB MOPOJ U
pya. OrmpeneneH aOCOMIOTHBIM BO3pacT pPyJHOrO Ipolecca MO0 MYCKOBHUTY
Ar-Ar MeroznoM, cQOpMYIUpPOBaHbl TNPEACTABICHUS O TE€HE3UCE MECTOPOKICHMUS.
Paccuntanbl  mokaszareaM — SKOHOMHYECKOM  3((EKTMBHOCTM  MPOBEAECHHBIX
reoJoropa3BeIOuHbIX paboT 3a BeCh MEPUOJ U3YUYEHHUS MECTOPOKICHMUS,
MCCJIEI0BaHA JUHAMHUKA OLICHKHM 3allacoB M 3aTpaT Ha MPOBEACHHUE I'€OJOTHYECKOIrO
uzydyeHus. Pa3paboran MeTon ompeleneHHs ONTUMAIbHBIX MapaMeTpoB KOHAMIINN
JUIsL TIOJCYETa 3amacoB. BBINOJHEH MHOTOBAPUMAHTHBIM MOJCYET 3amacoB I
anpoOanuu pe3yJabTaTOB pa3pabOTaHHOTO METO/AA, B pe3yJbTaTe YEro yCTaHOBJIEHA
3¢ exTuBHOCTh ero npuMeHeHud. lIpousBegeHa OIEHKA 3aracoB MECTOPOXKICHUS
IpU Pa3IMYHOM TUIOTHOCTH Pa3BEAOYHOM CETU M ONPEIEICHbl ONTHMAJIbHBIE €€
napameTphbl.

IIpakTuyeckasi 3HAYMMOCTh. Ha OCHOBE JaHHBIX MHOTOBapPUAHTHOM OIEHKHU
3armacoB M CTPYKTYPHOM TNPUYPOUYEHHOCTH 30JI0TOTO OpPYACHEHHsS O0OOCHOBaHa
palMoHaibHasl IUIOTHOCTh CETH JJisi  pa3Beaku MectopoxkiaeHus I'epden.
[TosryueHHbIe pe3ynbTaThl MOT'YT UCIIOJIB30BATHCS IPU FE0JIOTOPa3BeI0UHbIX paboTax
Ha MECTOPOXKIEHUSX-aHalorax, Kak B Ipefenax EHHMCEMCKOro Kpsbka, Tak M Ha
APYTUX TEPPUTOPUSX, M TMpH Jopa3Benke ¢aHroB mecropoxnaenus ['epden.
N3yyeHHble 3aKOHOMEPHOCTH PACIPENEIICHHS 3010Ta HA MECTOPOXKIECHUH MO3BOJIAT
3a CUET BOBJICUCHHUS B OTPa0OTKY OoJiee OoraThiX JTuO0 OETHBIX pya KOPPEKTHPOBATH
00BbEMBI 100BIYM METaJIA M0 NEPUOJAM IKCILITyaTalUH.

Myoaukannu n anpodanus padorsl. [lo Teme auccepranuu onyOIuKOBaHO 9
paboT, U3 HUX TPHU B KypHaIaX, BXoadmux B nepeueHb BAK. Matepuansl paboThbl
IBaXAbl JOKJIAIbIBAINCh Ha KOH(MEPEHUUSAX CTYACHTOB M aCHUPaHTOB. MeToauka
OTpE/ICNICHUs] TapaMeTpOB KOHJMIMK TpUMEHsuiach mpu pazpaborke THOO
pa3BENOYHBIX KOHAMIMK 10 PYIOIPOsBICHUAM  YnaapHoe, BepmmHka u
MecTtopoxacHuto IIponerapckoe, mpoleaiiee rocyJapCTBEHHYIO 3KCHEPTH3Y C
MOCTaHOBKOM 3aI1acOB Ha TOCY/IapCTBEHHbIN OajaHC.

O0bém u cTpykrypa padorbl. [luccepramnusi coctouT u3 BBenenus (7 c.),
yeThipex raaB (123 c.), 3akmouenus (4 ¢.) U CIHMCKa JIUTEpaTyphl, BKItodaromiero 107
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HaumeHoBanuii (10 c.). O6muit o6vem paboTsl 144 c., nuccepranus coaepKuT 42
WUTFOCTpanuu u 12 Tabnmil.

B mepBoii riiaBe paccMOTpeHa I€OJIOTHS PYAHOTO y3J1a U MECTOPOXKICHUS,
00OCHOBBIBAETCSI IEPBOE 3AIIUIIAEMOE MIOJIOKEHUE.

Bropas riasa nocssiieHa H3y4EHUIO BEIIECTBEHHOIO COCTaBa PyAHBIX TEIl U
BMEIAOIINX ITOPOJ, CTPYKTYpPbl MECTOPOXKIEHUS, TEHE3UCA U BO3pacTa OpyICHEHMS,
00OCHOBBIBAIOTCS IEPBOE U BTOPOE 3alLIUIIAEMbIE TIOJIOKEHUS.

B Tperbeii ryaBe IPUBOAWTCA  aHAIU3  CTaAUMHOTO  H3Y4YCHMH,
000CHOBBIBAETCS TPETHE 3AIIUILAEMOE TOJIOKECHHE.

B 4yerBepToOii ry1aBe ONKMCAaH BHIOOP ONTHMMAJIBHOM IUIOTHOCTH Pa3BEIOYHOMN
CeTH Ha OCHOBE MHOTOBapHUaHTHOTO IOJCYETa 3aIacoB M0 KOHIUIUSAM, BRIOpAaHHBIM
10 pe3yibTaTaM aHaJM3a JUHEHHBIX 3a11acoB, 0OOCHOBBIBAETCS TPETHE 3AIMIIAEMOE
MOJIOKEHHUE.

BbuarogapHocTu. ABTOp BbIpaXaeT IIIyOOKYI0 NPHU3HATEIBHOCTh CBOEMY
HAyYHOMY PYKOBOJHUTENIO, TOKTOPY I'€0JI0T0O-MUHEPAIOTHYECKUX HAyK, Mpodeccopy
A.M. Ca30HOBY 3a IOMOILb, KOHCYJIFTAllUH, MOTUBALIMIO, IOHUMAHNE U MOIIEPKKY
Ha BCeX JTamax pa3pabOTKu JNaHHOW JuccepTanuuu. ABTOpP HCKpEHHE OnaromapeH
JOKTOpPY  TIe0JIOTO-MHHEpPAJOrMUYeCKUX  HayK, 3aBedyroleMy Jjaboparopuid
tepmobaporeoxumun  MHctutyra reonmormn  u  MuHepasorun  CO  PAH
A.A ToMwIieHKO, cTapuieMy HAay4yHOMY COTpPYIHUKY WHcTHTyTa T€O0JOTHH H
munepasioruu CO PAH H.A.T'ubmep, nomnenty ToMckoro rocyaapcTBEHHOTO
yauBepcuteta [LA. TummHy 3a mnOMOUb B TOCTAaHOBKE JIAOOPATOPHBIX
uccienoBanuii. OcoOyro OnarogapHOCTh aBTOp BbIpaxkaeT mnpogeccopam COY
B.C. Bnacosy, P.A. Lpikuny, C.W. JleontseBy, npodeccopam TITY A.K. Masyposy,
A.A. Tlonenyey, C.1. ApOy3oBy, nouenty TIIY B.A. JlomapeHKo 3a moje3HbIE
COBEThl W KOHCTPYKTHMBHBIE NPENJIOKEHHUSI 1O (POPMUPOBAHUIO BBIBOJOB Ha
3aKJIFOUUTEIBHON CTa/IUU BBIMOJIHEHUS PaOOTHI.

OBOCHOBAHMUE 3AIIUIIAEMBIX ITOJIOXKEHU

1. MecTopo:xaenne I'epden pacnosiokeHo B 30He HECOTJIACUSI OTJIOKeHUH
NMEHYCHIMHCKON M KOPAMHCKON CBUT mnporepo3osi. DopmMupoBaHue PpYyA
MECTOPOKIEHHUS MPOUCXOANIO CTAMIHO MPH YYACTHH PA3JINYHBIX 110 COCTABY H
PT-napamerpam (¢pronos. Bo3pacr THAPOTEPMAIBLHOIO
MUHepajooopa3oBanus (722,9-665 MJIH JieT) M TPAHUTOMJIHOI0 MAarMaTu3mMa B
paiione (700-625 muiH JieT) yKa3bIBaeT HAa NAapPareHeTHYeCKYI0 CBS3b JITHX
NPOIECCOB.

Mecrtopoxnenue ['epden mpeacrtaBiser coOOM IMJIACTOBOE TEJIO KBAPIUTOB
(kwna MaructpanbHas), 3ajeraroliee Ha KOHTAKTe KBapI-XJOPUTOBBIX CIIAHIICB
MEHYCHTMHCKON M YTJIEPOIUCTHIX TIIMHUCTHIX CIAHIIEB KOPJIUHCKON CBUT U CUCTEMBbI
MEJIKUX «KYCTOB» OIEPSIONIUX >KWJI BBIIIOJHEHHUS B JiekKaueM OOKY KBapIIUTOB B
TOJIIIE BYJIKAHOTE€HHO-OCAJ0YHBIX MOPOJ NEHYEHITMHCKOW CBUTHI U €AMHUYHBIX JKUJI
B IMOPO/IaX KOPJIUHCKOM CBUTHI (pHC. 1).
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Pucynok 1. Cxema reosiorudyeckoro ctpoenus [lapTuzanckoro pyiHOro paiioHa:
@ — BBIKOIIMPOBKA M3 T'€0JIOr0-IUTONIOrHUeCcKOi KapThl EHHcelickoro kpsbka (1o matepuaiam CHOMPCKOro Hay4HO-
HCCIIEZIOBATENIBCKOrO MHCTHTYTA TEOJIOTHH, TeO(PU3UKH M MHUHEpaIbHOrO Chipbsi, 1968 r.): 1 — uerBepTHUHbBIC
OTJIOXKEHUST; 2 — TOpOMIIOKCKas U yzepeiickas CBUThI OOBbEAMHEHHbIE; 3 — ynepeiickas cButa; 4 — ropOMIIOKCKast
CBHTA; 5 — MEHYCHTHHCKAs ¥ KOPAWHCKAsI CBUTHI 00BbEIMHEHHBIE; 6 — KOPJIMHCKAsI CBUTA; 7 — IIEHYCHIMHCKAsI CBHTA;
8 — rpanuTon il; 9 — aMpuOoIUTHI, TMadasbl; 10 — TU3bIOHKTHBBL, 11 — pekw.
6 — TeonornyecKas Kapra paifoHa mMecropoxkaenus (o marepuanam A.M. CasonoBa, A.A. AHanbeBa, 1981 1.):
1 — yeTBEpPTUUHBIC OTIIOKEHUS; 2—6 — OTJIIOKEHHUsI CyXOIUTCKOW cepum: 2 — yueperickas csuta. Cepble, TEMHO-
cepble, 3elICHOBATO-CEPhle TOHKOCIOWCTBIC TJIMHUCTBIC CIIAHIBI C TPHMECHIO alleBPUTOBOTO, KapOOHATHOTO
Mmatepraia; 3 — ropOmiokckas cButa. Cepo-3ejeHble HESICHOCIOUCTHIC TJIMHUCTO-AJICBPUTOBBIC CIAHIpL 46 —
KOpIMHCKas cBuTa: 4 — BepxHss noncButa. Cepble PUTMHYHO-TOHKOCIIOHMCTBIE YIVIMCTO-TIECUYAHO-AIEBPUTO-
TJIMHUCTBIC CIAHIBL, 5 — cpemsis mojacBuTa. [lepecnavBaHue CephbIX, CBETIIO-CEPBIX IMECUYAHHUKOB C YEPHBIMU
YIIIEPOAMCTO-TJIMHACTBIMUA  CIAaHIaMK; 6 — HIKHIA moacButa. Cepble IO TEMHO-CEPBIX HESICHOCIIOMCTHIC
YIJIEPOIUCTBIE TIIMHKCTBIE CIIAHIBI C MPUMECHIO AIEBPUTOBOTO MartepHaia); 7-9 — OTIOKeHUs TEHCKON CepuH:
7 — NEeHYEeHTMHCKas cBuTa. Bepxwsia noacsuTa. BepxHsist nauka. 3e/IeHOBATO-CEpble CEPULIMTOBBIE MUKPOCIIAHLIBL.
Cepble  OMOTHT-KBApLEBbIE KPUCTAUIMYECKHUE CIIAHIBI, YITIEPOWCTBIE CEPHIMT-KBApLEBbe CIAHIBL. JIMH3BI
KBAapLUTOB, 8 — HIKHsIA Mayka. YepHble MHUKPOIUIOHYATHIE YITIEPOJMCTBIE CEPHLIMT-KBApLEBbIE CIAaHIBL 9 —
HIDKHSSL TIOZICBUTA. AM(HOOIOBBIE MHKPOCIIAHIIBI, TOJI0CYaThle Cepble TUOTCHA-IION3UTOBBIE M CKAIlOJIUTOBbIC
Mpamopbl, KBapuuThl. 10-11 — marmatuueckue oOpazoBanus: 10 — pa3sHO3EPHUCTbIE I'PAHUTOMBI TaTapcKo-
Asixtunackoro komruiekca (Tartapckuii maccuB); 11 — amdubomuTsl, amduOonoBble crnaHmpl VHIBIIIMHCKOTO
KOMILIeKca; 12 — pa3pbIBHBIE HapylieHus; 13 — kapueBble xwibl; 14 — mecropoxknenue ['epden.
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Ha ywacTtkax, mnpuMbIKalonuMx K KBapUMTaM >KWiIbl MarucrpanbHou,
BMEUIAIOIIME TOPOABl  IMOABEPIVINCH JUHAMOMETaMOp(U3MY, XJIOPUTHU3ALMNH,
anpOuTH3aluy, KapOOHAaTU3allMM M OKBaplLEBaHUIO. B cTpoeHHM Tena KBapIUTOB
OTMEUAETCsl PEJIMKTOBAas TIpajJallMOHHAsl CIIOMCTOCTh, OOpa3OBaHHAs pPA3NUYHOU
3€pHUCTOCTBIO  OOJIOMOYHOTO Marepuasia (0T TpaBEeJIUTOBOTO 10  AJEBPUTO-
IEJIUTOBOr0) M HMEIOLAsi COCTaB OT CYIIECTBEHHO KBAapLEBOIO JI0 INIMHUCTOTO.
HcxonHpIMM  IOpOAAMH  KBApLUUTOB  SABJBUIMCH  OJMIOMHUKTOBBIE —CYIIECTBEHHO
KBapLEBble MECYAHUKH, MPOAYKTHl IEPEOTIONKEHHOW BBICOKO3PEIIONM  KOpBI
XUMUYECKOTO  BBIBETPUMBAHMS.  30J0TO€  OPYIAEHEHUE  JIOKAJIU30BaHO B
IIPOCTPAHCTBEHHO COJIMKEHHBIX, PA3JIMYHBIX IO BO3PACTY U T€HE3UCY M€0JIOrMYECKUX
o0pa3oBaHMsIX: JKWiI€e MaructpaibHOW, ONEPSAIOIIMX KBapLEBbIX JKWIAX U
CyIb(GUIN3NPOBAHHBIX, KAPOOHATH3UPOBAHHBIX U OKBApIIOBAaHHBIX MeTad(pdy3uBax u
KBapI-XJOPUTOBBIX  CJIAHIAX [EHYEHIMHCKOM CBUTHl. OTH THUIBl  PYAHBIX
oOpa3oBaHMi MPOCTPAHCTBEHHO MOTYT OBITH COBMEIEHbl U pa3zoOmeHsl. D.I1.
Kpennenes u A.I'. JIyuko (1970) npenmnosnaraiu, 4To pacrpeaesieHue 30J0Ta B KuIax
MaructpansHoii M HukonaeBCKOM HMeEET T'PaBUTALMOHHO-OCAI0YHYIO IMPUPOLY,
oOoraiasi MOAOUIBY CJIOUCTBIX MOApa3ACICHU.

B  meramopdoreHHo-mMeTacoMaTHUECKH  3Tall  MHUHEPaJIo00pa3OBaHUs
UCXOJHbIE KBAapLEBbIE IIECUaHUKU OBbUIM MOABEPIHYTHl MEPEKPUCTAIUIM3ALUN U
METaCOMAaTUYECKOMY OKBAapLEBAHHIO, YTO TMPHUBEIO K OOpPa30BAHUIO  KHIIBI
MaructpanbHoil. B kBapiuTax B HeOOIbIIOM KOJUYECTBE PA3BUTHI CEPUILIUT, XIJIOPUT,
anbOuT, rpadur, MarHeTuT, pyTHwiI U nupuT. Ilo pesymbraram omnpoOoBaHUsA
COOCTBEHHO KBapUUThI NPAKTUYECKU HE 30J0TOHOCHBI. [10BBIIEHHBIE KOHIIEHTPALIMH
30J10Ta OTMEYAIOTCS TOJIBKO Ha YYAaCTKAX Pa3BUTHsI MUHEPAJIbHBIX acCOLMalni Ooee
MO3JJHUX CTaJUid MHUHEpadu3auuu. ['MapoTepMallbHBIA ATal MUHEPATIO0Opa30BaHUS
MO/Ipa3IeNsAeTCA Ha MUPUT-apCEHONMUPUTOBYIO, MOIUMETAINIMYECKYIO U KApOOHATHYIO
cTaauu. B nNHMpuUT-apCeHONMMPUTOBYIO CTAaUI0 00pa30BaJIMCh KBAPLEBbIE >KUJIbI
BBIIIOJIHEHMSI, BKpAIUICHHBIE arperartbl apCeHONMpUTa,  NUPHUTA C IPUMECHIO
CEpULINTA, XJIOPUTA, TUPPOTHUHA, XAJIBKOMUPUTA U METUTOMOP(PHOrO CaMOPOIHOIO
30510Ta. MuHepanbHble O0pa30BaHMsI PACCMATPUBAEMOW CTaJIUU PaCHpPOCTPaHEHBI
IIOBCEMECTHO, HO IJIaBHAs HMX Macca JIOKaIW3yercsa B omnepsoomux xwiax. C
oOpa30BaHMsIMHM 3TOH CTaJuu CBA3aHbl MAaKCHUMaJbHbl€ KOHLIEHTpalMu 30j0Ta. B
TPETHIO NUPPOTUH-TIOJIMMETAIIMYECKY IO CTaJUIO MUHEpaIn3aluu
KpUCTAJUIM30BAINCh B OCHOBHOM CUAEPUT U MUPPOTHH, B MOAYUHEHHOM KOJIMYECTBE
KQJIBLIUT, CEPULIUT, TUPUT, CHATIEPUT, XATbKOIIUPUT, TAJIEHUT U CAMOPOJHOE 30JI0TO.
BeposiTHo, B mpolecce 00pa3oBaHUsl MPOKHIKOBO-BKPAIUICHHBIX — BBbIJIEICHUIMA
MMAPPOTUH-TIOJIMMETAIUNIMYECKON aCCOLMAUMU  OCYIIECTBIISIOCH IEPEOTI0KEHUE U
VKPYIHEHUE 4YacTull  paHHero 3oisiota. KapOoHnaTHas cragus MuUHEpald3aluu
apiusercss O0e3pynHoil. OHa mpeAcTaBieHa NPOXKUIKOBBIMU U THE3OBBIMU
o0pa30oBaHMsAMH KaJIbLIUTA, KBapLa, XJIOPUTA, TUAPOCIIONbI, (roopuTa U nuputa. B
HK30T€HHBIA 3Talm MHUHEpaooOpa3oBaHus (OpMUpPYETCS 3aBepliaroias CTaaus —
BBIBETPUBAHMS W OKHCIEHUS THUIIOIEHHBIX PYIHBIX MHUHEpAIOB. B pesynbrare
MPOLIECCOB BBIBETPUBAHMS 00PA30BAINUCH JIUMOHUT, CKOPOJIUT, MAJaxuT, LEPYCCHUT.
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OTnoxxeHrne W TEPEOTIOKEHHUE 30JI0Ta CBSI3aHO JIMIIb CO BTOPOHM M Tperei
MUHEpAIbHBIMUA aCCOLMALMAMH. 30JIOTOHOCHBIMHU SIBJIIIOTCSL JIMILb  CYJb(UIbI
BTOPOM M TpeTheW CTaAuil MUHEpATU3AlMKU: MUPUT, apPCEHONUPUT U MUPPOTHUH. B
pyllax MECTOPOXKJEHHUS C 3TUMHU MHUHEpaJlaMH CBSI3aHO OCHOBHOE 30JI0TO, OOJIbIIast
4acTh M3 KOTOPOTO acCOLMUPYET C apCeHONMUPUTOM. B mporiecce BhIBETpUBAHUS U
OKHUCJIEHUSI PYJ 30JI0TO BBICBOOOXKIATIOCHh M3 CYJNb(UIHBIX arperaToB U, BEPOSITHO,
YKPYIHSUIOCH B pazMepax. B mpoiykTax KOpbl BEIBETPUBAHUS B IIpoliecce 0TpaboTKU
pOCChITIel HEOJHOKPATHO OTMEUAIUCh CAMOPOAKH, MHOTJ]A YHUKATHHBIC.

dopMmupoBaHue KBapua (KBapIHMTOB, OMEPSIONIMX JKWJI C HHU3KAMH
COJIep>KaHUsAMU 30JI0Ta (MeHee | I/T) U OmepsAIOIIUX KU C BBICOKUM COJIEpP:KaHUEM
3omota (6onee 2,8-10 1/T) HpPOMCXOAWIO W3 PA3IMYAIOMIMXCS MO COCTAaBy U
PT-napamerpam  ¢umonnoB. KBapuuTel  KpUCTAJUIM30BAIUCH MPH  yYaCTHH
TOMOTEHHBIX CYIIIECTBEHHO BOJHO-XJIOPUAHBIX, HHU3KO COJICHBIX (ITIOUIOB B
uaTepBaie Temmeparyp 120 — 230°C u masnenwmii 0,1 — 0,5 k6ap. 'azoBas (asza stux
dbmronnoB npencrarieHa cmecbio H,O, CO,, CHy; u N,. Onepstomme KBaplieBbIC
KWIbl C HHU3KUM COJIEpP)KaHUEM 30J0Ta CQOpPMUPOBaHbl TOMOTEHHBIMH U
reTeporeHHbIMH  (mrongamu  npu  temmeparypax 150 — 300°C u  maBieHum
0,1 — 1,7 x6ap, coneroctu dmouao 10 mac. % u razoBoii cocrapstomei u3 H,0,
CO,, N; u CHy. Omnepsitoriue KBapIieBbIe >KHIIBI ¢ BBICOKHM COJIEp)KaHHEM 30J10Ta
(GOpPMHUPOBANTUCH  TETEPOTCHHBIMH  YTJIEKUCIOTHO-BOAHBIMU ~ 00JIE€  COJICHBIMU
dbmronmamu (23,3 mac. %), npu Oosiee BbIcokuX TemrepaTypax (150 — 400°C) wu
naBnennsax (1,3 — 2,5k0ap). YdyacTkh ¢ BBICOKHM COJACpXKaHHEM 30JI0Ta B
IITOKBEPKAX OMEPSIONMX KA (HOPMHPOBAIUCh, TIPH HAJIOKEHWW  COJICHBIX,
BBICOKOTEMIIEPATYPHBIX BOJIHO-YIJICKUCIOTHBIX (JIIOMIOB Ha CJI1a0030J0TOHOCHBIC
KBapIUTHI U OTIEPSIOIINE KU

Bo3pact  ruaporepmanbHOW — MUHEpAIM3AIMH,  PA3BUTOM B KWIE
MaructpanbHoil ompenesieH Mo TpeM MpodaM MYCKOBHUTA M3 PYAHBIX WHTEPBAJIOB
Ar-Ar merogom B MHacTuTyTe reonorun u munepainoruu CO PAH (r. HoBocubupck)
— 665,0-722,9 miin net. Bo3pact pynHOro mpoiecca B MECTOPOXACHHUSIX paiioHa
nexuT B unaTepBaie 711,6 — 605 mun ner. Kanuii-aproHoBsiii Bo3pact OuoTUTa U3
IPaHUTOUZOB Tarapckoro MaccuMBa, pAaCMOJOKEHHOTO B 7 KM 3amajgHee oT
mectopoxaeHuss — /00 wmuH ser. bornee mo3mHUE ONpeneneHHs BO3pacTa
U-Pb-MeTomoM 1o miupkoHam npuBeneHsl B paborax B.A. Bepuukosckoro (2006) —
675-630 mun stet u A.Jl. Hoxkuna (2008) — 630—625 muta netr. @opmupoBaHue py/
30J10Ta, CYpPbMBI MECTOPOXKACHUIN PYyAHOTO y3JIa U TPAHUTOUIOB B OJTHOM BO3PAaCTHOM
WHTEpBajJC CBUACTCIBCTBYET O IMAParceHETHYECKOW CBSI3W THAPOTEPMAITBHOTO
pynooOpa3oBaHUs ¥ TPAHUTOUTHOTO MarMaTu3Ma B PyJIHOM paioHe.

Takum oOpaszom, mectopoxiaenue ['epden dopmupoBanoch B JIUTENIbHBIN
BPEMCEHHOHN WHTEPBAJ B 30HE HECOTJIACHS MEXKIY OTIOKEHUSIMH HIDKHETO H BEPXHETO
npotepo30si. CTep)KHEBOE KBAPIIUTOBUIHOE TEJIO MECTOPOKICHHS TPEIACTABIISICT
co0Olf  TPOAYKT  TEPEOTIONKEHUS  XUMHUYECKOW  KOPbl  BBIBETPHBAHUS
HIKHETPOTEPO30UCKUX OTJIOKEHUH, MTOJBEPTHYTHIN MeTaMopPu3My u
WHTEHCUBHOMY OKBapiieBanuio. [lozmuue cynbpumaHO-KBapieBbie 00pa3oBaHUs B
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KBapLUUTax OTJArajauch CTaJUWHO U3 PACTBOPOB PA3HOM CTENEHU 30JI0TOHOCHOCTH, a
MHOT/Ia U U3 Oe3pyHBIX BOBCE. DTO, B CBOIO OYEPEb, CHIIPAJIO ONPENEICHHYIO POJIb
B HEPaBHOMEPHOCTHU PaCIpEIeICHUs 30J10Ta B KUJIE.

2. OpyaeHeHHe JIOKAJTH30BAHO B I0JIOI0-CKJIAI4YATOM KBAaPUHUTOBHIHOM
Tese KUJIbl MarucrpajbHOH, 30HAX ONEPHIOLIUX KBAPLUEBBIX KU B JIexKa4eM
00Ky NpH3aMKOBBIX YacTeldl Nepern00B KBAPUMTOB M MHMHEPAJIM30BAHHBIX
ciaaHuax. PyaHble Tesa XapaKTepu3ylOTCH HEPABHOMEPHBLIM paclpeleseHHeM
30JI0Ta U HAJMYHMEM PYIHBIX CTO0JI00B, MPUYPOUYECHHBIX K YUYACTKAM COYJICHEHUS
KBapUHMTOB C ONEPSIOIIUMH KUIAMU 2-i U 3-1 30H.

Hecmotrps Ha 1npoctoe MIMTOOOpa3HOE CTPOCHHE W CIUIOIIHOCTH
pacrpoCTpaHEHUsT KBAapUUTOB KWIbl MarucrpambHOM B IIpeAenax  BCETO
MECTOPOXKICHUSA;, KWIA XapaKTepU3yeTCcs HAIWYMEM IIEPEeKMMOB M Pa3AyBoOB,
3a4acTyl0 pa3lessisiCh Ha HECKOJIbKO (parmeHtoB. [Ipu mpociexuBaHUHM KHUITBI
MaructpajibHOH 10 MaJeHUI0 CKBa)XKMHAMU KOJIOHKOBOTO OypeHHs! yCTaHABJIUBAETCS
BOJIHUCTBIM XapakTep TOPHU30HTAa KBAapLUUTOB, OOYCIOBICHHBIH CKJIaJA4aThIMU
AepopMausaMi BMEIIAIOMIKX TOPOJI U CAaMUX KBapLUTOB KaK CTPaTU(PUIIMPOBAHHOTO
oOpazoBanus. Ilo mpoctupanuto >kuinpl MarucTpaabHOM — yCTaHaBIMBAKOTCS
CUH(POpPMHBIE U AaHTU(OPMHBIE €€ NEeperuoObl, OCIOKHEHHbIE 0o0Jiee MEIKUMHU
MaJIOAMIUIUTYAHBIMA ~ QHTUKJIWHAJIBHBIMA W CUHKIMHAJIBHBIMU  CTPYKTYpaMH,

yUaIIaloIUMKCS K ceBepy (puc. 2).

>

1000

piioo [/

Z=10g .

Z=200,/==

Pucynoxk 2. [Ipoexknius >kuinbl MaructpaibHON Ha TOPU3OHTAIBHYIO IJIOCKOCTh

1 -3 — pacnpenenenue 30J0Ta 1Mo Kiiaccam conepxkanmii: 1 — 1-4 r/t, 2 — 4-16 v/1,3 —> 16 1/1; 4 —
cpesbl skuibl MaructpanbHoii (Z) Ha ropuzonTtax +100, +200, +300, +400 u +500 M Hag ypoBHEM
MOps; 5 — 3aMKOBbI€ y4YacTKM MeperuOoB kbl MaructpaibHoi; 6 — OCH NeperudoB KUIIbI
MarucTtpanbHOM.

Kpbuibst cknamok uUMErOT moJioroe 3aieranuve. [Ipocthpanue ocerl CKIIAAOK
CyOITUPOTHOE, TMEPICHIUKYISIPHOEC JUHUU TPOCTUPAHUS  KBAPIMTOB  KUJIBI
Maructpanshoit. [lpumedarensHa NpUypoOYEHHOCTh K 3aMKaM IeperuooB Oosee
MEJIKUX AaHTUKJIMHAIBHBIX CTPYKTYp W Hamboyiee 60raToro 30JI0TOr0 OpYyACHEHWS,
HMMEIOIIEro CTOI00BOM XapakTep.
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[ToMHMO CKIIaOK MO MPOCTUPAHUIO KUJIbI MarucrpaibHOM, yCTaHABIUBAKOTCS
CKJIaJKU U IO ee MajaeHuto. B jexayem OOKy KBapIMTOB NMEHYEHIMHCKOW CBUTHI
IIMPOKO pPa3BUTHI IIONEPEYHBIE TPEIIMHBI, BBINOJHEHHBIE JKWIBHBIM KBapleM,
(dopMupyrOLIE CUCTEMY ONEPSOMUX KUl. [IpOTSHKEHHOCTD KUl — NEPBBIE METPHI,
nHorna o 200 M, riryouHa pacnpoctpaHeHus — 10 250 M. B HEKOTOpBIX ydacTKax
HaAOJIIOJJaeTCsl CKOIUIEHHWE MKWJI B BUAE IYYKOB, pPACXOMALIMXCA B 3alagHOM
HAlpaBJICHUU M KOHLEHTPUPYIOIIMXCS BOJM3M KOHTAKTa C KBapLUUTAMHU >KUJIbI
MaructpansHor. 1lo OTHOmIEHMIO HEM ONEPAIOIIUME TPEIIMHBI C KUJIbHBIM
HAITOJIHEHHEM HOCAT CEKYIUW XapakTep, HO, KaK MpaBUJIO, HE NMEPECEKAIOT KPOBIIIO
TOPU30HTA KBapLIUTOB.

Omepsitoniue KUIbl MECTOPOXKICHHS CTPYIIIHPOBAHEI B YETHIPE 30HBI (pHC. 3).
[lepBasg, BTOpass U TpPeThbS 30HBI 3AJETalOT B IMOPOJAX NEHUYEHTMHCKOW CBUTHI, a

4CTBCPTAA — B TOJIC ITOPOJ KOpI[HHCKOfI CBUTHI.
Jlesxaunii 00k >xuibl MaructpanbHoOU

CCBCPHas 4acCTb

PJI 8.
TopusoHT, M:
500 —

iy o
400 ===

J‘? —
300 —= ECIGIGH 7} :
] R

1]

Libov 7z
KOJKHas 4aCThb
PJ1-6.0 < PJ10.0 PJ15.0

/ p b ¥ S 1)
A — A L]
/ £ | > A < £ E
300 ‘ — —— —
Sl S = g

Bucsunii 60k »uibl MaructpanbHOR

PJI-6.0 PI15.0 P18.6 PJ115.0 PJ122.0 PI127.0
Topusont, M : : E : :
500 -

e IR T
. . ) ) P

Pucynok 3. Cxema pactipocTpaHeHHS OTIEPSIOIINX KU
1-4 — 30ub1 onepstonux xwui (1 —30Ha 1, 2 —30Ha 2, 3 —30Ha 3, 4 —30Ha 4); 5, 6 — pacnpeneneHue

30j0Ta MO KjaccaMm cojnepxkanuid (5 — 4-16 r/t, 6 — OGonee 16 1/T); 7 — meperuObl >KUIBI
MaructpanbHon

500

['e0s1oro-cTpyKTYypHBIE IOCTPOECHUS IOKA3bIBAIOT, YTO ONEPSIOLIUE KUJIbI
MPUYpPOUYEHbl K TMPHU3AMKOBBIM YyYacTKaM MEeperuooB >KWibl MarucrpaabHO.
@opMHUPOBaHUE ONEPSAIOIINX JKWJI MPEUMYIIECTBEHHO B MOPOAAX NEHYEHTMHCKOU
CBUTBHI CBSI3aHO, BEPOSATHO, C MX OOJbIIEH XPYNKOCTbIO, B TO BpeMs Kak
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VTIEPOIUCTHIE CIAHIBI BUCSYETO OOKa 0oJiee MUIACTUYHBI M HEOJArOMPHUSTHBI IS
Pa3BUTHUS TPEIUHOBATOCTH.

ConocTaBiieHHEe PacHpOCTPAHEHUS] OMEPSIOUUX CTPYKTYpP CO CKJIaI4aThIMH
COOPYKCHHSIMH B PYJHOM TIOJiE TOKA3bIBAET, YTO TEPBBIC MPUYPOUYCHBI HaIle K
MOJIOTUM TIOTICPEYHBIM CTPYKTYpaM, OCJOXKHSIOIINM MOHOKJIMHAIIBHOE 3ajleraHue
MIOPO/I, ¥ TIIAaBHBIM 00pa30M K KPBUIbSIM TaKUX CKJIaI0OK. DOPMUPOBAHUE OMEPSIOIIX
KW CBSI3aHO C HAMPSHKCHUSIMH, CO3/1aBaeMbIMH TIPH CIA0BIX TEPEMEIICHUSX BIOJb
30HBI  HapymIeHUs CyOMEpPUIMOHAIBHOTO  TPOCTUPAHUS  MPEUMYIICCTBEHHO
BOCTOYHOW 30HBI. [IpuyemM HampspKkeHUs ObLIM HE3HAYUTEIBHBIMHU, T.C. Pa3BUTHE
TPEIIMH B MOACTWIAIOIIAE TMOPOABI TPOU3ONLIO HE TiIyOooko. OTIoXKEeHHS
KOPAWHCKON CBUTHI TIOJBEPrajvCh MEHBIINM pa3pblBaM BCIICJICTBUE CBOCH
MJIACTUYHOCTH.

OTmedaeTcsi B3aMMOCBSI3b MEXKIY PAaCIHOJIOKCHHEM 30H OMEPSIONIUX KU U
KOHIICHTpAIUsAMU 30JI0Ta (puc. 4).

PN -5.0 PN -1.0 PN14.0
Topusout, M |

PN -5.0 PN1-1.0 P11 4.0 PN18.0 P111.0 PN17.0 P 2‘2‘0 PN 27.0

V74 V4. VP4: 4 5 6 7 8 9 10 1

Pucynok 4. [TapameTpbl pyIHBIX T€I B COOTHOIIEHUH C OTIEPSIOITUMU KUJTAMH

a) copeprkanue 0) MOITHOCTh. [Ipoekis Ha BEpTUKATBHYIO TIOCKOCTh

1-3 — 30HBI onepsiromux xkui: 1 —30Ha 1, 2 —30Ha 2, 3 — 30Ha Ne3; 4—7 — yyacTku AU pyIHBIX
untepBaioB: 4 — 0.8 r/T< AU<20T1/1,5-201/T<AU<S50T1/T,6 - 50 r/T<AU<T0T1/T,7—70 /T
< Au <163 r/1; 8 — 11 — yyacTKM MOIIHOCTU PYAHBIX HHTEpBATOB (M): 8 —0.3 M <M <5mM,9 -5
M<M<I0OM I10-10M<M<15M, 11 -15M<M

M3omuHuu  colepkaHWil  30J10Ta  OKOHTYPUBAIOT S PYAHBIX CTOJOOB,
BBITSHYTBIX 110 BEPTUKAIHM MIPOJOJIBHOTO pa3pe3a. PyaHble cTONIOBI MPUYpPOUYEHBI K 3-
U W, B MEHBIIEH CTENEHU, KO 2-H 30HAM PACHPOCTPAHECHUS OMNEPSIOIIMX KHUJI.
MakcuMalibHbI€ KOHIICHTpAIIUU MeTauia («sApa» pyJIHBIX CTOJIOOB) COBMENIAIOTCS C
MOJISIMU COWIEHEHHUS 30H OIEPSIOMNX XKW C XWioh MarucrpanbHol. PynaHbie
cTonObl B paifonax PJI 5.5 u 17.5 pacnomaratotrcss B ydacTkax OTCYTCTBHUSI 30H
ONEPSAIOLINX K.

M301MHUM MOIIHOCTU PYJIHBIX HHTEPBAJIIOB TAK)KE BBITSAHYTHI IO I1aJICHUIO
PYJIHOTO Tella, HO UMEIOT, [0 CPAaBHEHUIO C U30JIMHUSAMU COACpKaHUs 30J10Ta, Oojee
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M30METpUYHYI0 (GopMmy. Beimenstorcss Tpu 30HBI MaKCUMAaJIbHBIX MOIIHOCTEMH,
COBTIAIAIOIIUE C TIOJIO’KEHUEM PYIHBIX CTOJO0B. B omepsiomux Kuiax 0TMedaroTcs
TIOBBIIIICHHBIE COJICPKAHMS METaJlIa TP THE3JI0BOM XapaKTepe pacipOoCTpaHEHUS.

MophocTpyKTypHBIE ~ OCOOCHHOCTH  MECTOPOXKIEHHS M XapakTep
pacmpesieieHusi  30J10Ta BHYTPH PYIOHBIX Tel TOJATBEPKIAIOT  OTHECCHHE
MECTOPOXKACHHUS K TPEThEH TPYMIE MO CIOKHOCTH T€OJOTHYECKOTO CTPOCHHS ISt
nened paspenku. [lpu 3Tom ycinoBus 00pa3oBaHus Py U MPUYPOUESHHOCTH 30JI0TOTO
OpyIEHEHUS K pa3IMYHbIM  TEOJIOTMUYECKUM  OOpa30BaHUSM  OMPEICINISIOT
HEPABHOMEPHBIN XapakTep paclpeiesieHUs] 30JI0Ta W HaJIW4Yhe B PYIHBIX Telax
OOOTaIIeHHBIX YYaCTKOB B BHJE PYAHBIX CTOJOOB. BrIsiBIEeHHBIE 0COOEHHOCTU
BIIUSIOT, MPEXIE BCEro, Ha METOAMKY pPa3BEAKH MECTOPOKICHHUS U CIIOCO0 €ro
OTpabOTKH.

3. i BbIOOpa mMapaMeTpPOB KOHAUIUI pa3padoTaH MeTOd, OCHOBAHHBIM
HAa COMOCTABJEHUH JYKOHOMHYECKHX TOKAa3aTejieil OCBOEHHSI MeCTOPOKIEHUsI,
PACCYMTAHHBIX HA JIMHeHHBbIX 3amacax. Ilo pe3yabTaTaM MHOIOBAPMAHTHOIO
nojcyera 3amacoB A8 MecropoxaeHusi I'epden, pekomenayercsi pa3seaouHasi
cerb 80-120 X 80-120 M ¢ m3y4yeHHeM NPEACTABUTEJbHBIX YYaCTKOB IO CETH
10-20 x 10-20 m.

HccnenoBanue mecropoxiaeHus I'epden nponomxkaercs yxe Oosee 130 mer.
BrnepBrie 3amackl MECTOPOXIEHHUSI YUTEHBbI TOCYIapCTBEHHbIM OanancoM Poccuu B
2011, 2012 rr.

['paHuIbl TOJNCYMTAHHBIX 3allacOB M PECYpCOB MO TEpUOAaM OIICHKHU
MECTOPOXACHUS  TPHUBEACHHI HAa  TPOJOJBHOW  BEPTUKAIBHOW  MPOCEKIIUU
MECTOPOXKIeHHS (pHC. D).

PI-7.2 PBI-4.0 PIIO PT2.0 PI50 PJI80  PI100 PI11.0  PI150 PI185 PII23.0 PII27.0
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Pucynok 5. [IpononbsHas BepTUKaibHas MPOEKIUs KOHTYPOB
3aImacoB U PECYPCOB 30JI0Ta IO TMEPHOIaM U3YUCHHUS MECTOPOKICHHUSI

1 — pecypchl IO pe3yJsibTaTaM OIEHOYHBIX padoT, 1976 T; 2 — 3 — B re0JIOTHYECKUX TPAHUIIAX KUIIBI
MarucTpanbHoil 1Mo pe3ynbTaTaM OLEHOYHBIX pabor 1989 r: 2 — 3amacel, 3 — pecypcsl
4 — 5 —TIOACYUTAHHBIE MO MPUHSTHIM KOHAMIMSM IO pe3ylbTaraM OLEHOYHBIX padot, 1989 r:
4— 3amacel, 5 — pecypcbl; 6 — pecypchl, OLIEHEHHBIE IPH METKOMACIITA0OHBIX TOMCKOBO-OLIEHOYHBIX
paborax; 7 — 8 — 1o pe3yabpTaTram pa3BedovHbIX padoT, 2011-2012 rr: 7 — 3amackl, 8 — pecypchl

MecTopoxieHuEe HMEEeT HEPABHOMEPHBIA XapAaKTep M3YYEHHOCTH — OT
JeTaTbHOM B CEBEPHOM YaCTH U J10 CJ1a00M B F0’)KHOW YaCTH.
Jst ananusza SKOHOMUYECKOU aghexmusrnocmu BBITTOJTHEHHBIX

re0JIOropa3BeIoYHBIX paboT 3a Bech nepuon ¢ 1948 mo 2012 r. ux CTOMMOCTH
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nepeseneHa B Tekymue uensl 2011, 2012 rr. Ha ocHOBaHUU WHAEKCOB-1e(IATOPOB, a
OIICHEHHBIC 3amachl M Pecypchl TpUBENeHBI K 3amacam kateropuii C; + C; ¢
UCIIOJIb30BaHUEM KOX((DUIIMEHTOB COOTHOIICHUs Kateropuil (puc. 6). CTOMMOCTB
re0JI0ropa3BeIouHbIX paboT Ha MecTopoxaeHuu ['epden 3a Bech epruo1 COCTaBIISIET
noutu 1,5 mupa pyO., a 3amacoB, YYTCHHBIX OamaHcoM — 18 T, B TOM 4YuCIie
0anaHCOBBIX (MPU3HAHHBIX AKOHOMHUYECKH II€JECOO0pPa3HBIMH IS OTPAOOTKH) —
13 T, a 0a1aHCOBBIX 110 HOCTOSIHHBIM KOHIUIUSIM 5,6 T.

1500 1497 - 100
- 80

1000 - 79 . 60
500 - 18 - 40
19 29 - 20

0 01 T —— 17 13 0

1948-1952 1974-1976 1984-1990 2006-2011

Ilepuon n3yyeHnus, Ir

Pucynok 6. Pe3ynbrarsl reonoropa3sejoqHbIX paboT 1O MepruoaaM U3ydeHUs
=== - 32TPATHl HA TCOJIOTOPA3BEIOYHbIC PA0OTHI, MITH py0.; =='yIelIbHbIC 3aTpaThl Ha 1 T 30I10Ta,
py0.; == 3amacsl 30510Ta kateropuii C1+C;

AHaJIN3 pa3BeIKU MECTOPOKICHUS MO CTAAUSIM JEMOHCTPUPYET, UTO Hauboee
3G PEeKTUBHBIMU TIO TMPHUPOCTY 3amacoB SBISAOTCA paborel 1984-1990 rr. —
pe3yabTaThl MOATBEPXKAAIOT paHee MOJyYCHHBIE JaHHBIE W TO3BOJIAIOT HApacTUTh
MUHEpaIbHO-ChIpbEeBYIO 0a3zy 10 29 T 3o0mota nmo kareropusim C; + C,. Ha stane
pa3Benku mectopoxaeHus B 2006 — 2012 rr. nporCXOIUT CHUKEHHE OTHOCUTEIBHO
paHee olleHEeHHbIX 3amacoB mo kareropusim C; + C, ¢ 29 go 18 T 30150Ta, HO
MIPOU3BEACHO MU3MEHEHUE KaTeropuu 3amacoB. Tak, nmpu oneHke 3amacoB B 1990 r.
cootnomenne C; u C, 0o 6 1 94 %, a B 2011, 2012 rr. — 45 u 55 %
COOTBETCTBEHHO. (ClienoBaTeNnbHO, €ClM IPU NepeBoje 3amnacoB u3 kareropun C, B
kateroputo C; HE TPOUCXOIUT 3HAYUTEIbHBIX KOJTUYECTBEHHBIX N3MEHEHUII 3aacoB,
TO 3TO, BEPOSATHO, YKa3bIBAET HA JOCTOBEPHOCTh IIOTHOCTU ceTu Kateropuu C, s
OLIEHKM 3amacoB MeECTOpOkJIeHHs. Kak mpaBwio, mnpu CTaguWHOM HW3YYEHHUH
MECTOPOXKACHUS C KaXJA0W MOCIEIyIONIel cTaaueil u3yuyeHus Mpu pocTe 00bEMOB U
BHUJIOB T'€0JIOTOPA3BEIOYHBIX PA0OT yOBIBAIOT KOJMYECTBEHHBIE XapaKTEPUCTUKHU
3amacoB W PECYpPCOB W YBEJIMYMBAIOTCA KadeCTBEHHbIC. B mocneaHue ronbl B
MPaKTUKE T[MOCTAHOBKM HA TOCYJAapCTBEHHBIN OallaHC 3amacoB 30JI0TOPYIHBIX
MECTOPOXKICHUN 3-i TPYIIIbI CIOKHOCTH CUUTAECTCS, YTO MECTOPOXKAECHUE SIBIISIETCA
pa3BenaHHbIM, eciau Oonee 50 % ero 3amacoB oTHeceHO K Kareropuun C;. B
MHCTPYKTHBHBIX MaTepuainax ['ocy1apcTBeHHOM KOMHCCHUU T10 3aracaM ONpe/IelICHHE
paIrMoOHAIIBHOTO COOTHOIIEeHUs 3aracoB kateropuit C; m C, u o0beMa y4acTKOB
JeTaau3aluy BO3JI0KEHO Ha HEAPOIOIb30BaTENsl, KOTOPBIA CAMOCTOSITENBHO ISt
ce0s yCTaHaBIIMBACT CTETICHD MPEITPUHUMATEIHCKOTO PUCKA.

B cBsi3uM ¢ 3TUM 111 ONTUMH3ALUHM PACXOJIOB HA TE€OJIOTUYECKOE H3YUYCHHE
MIPOBE/ICHA 9KCHEPUMEHMANbHASL OYeHKa 3anacos mecmopodxcoenus I'epden mpu
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Pa3IMYHOM IUIOTHOCTH CETH Pa3BEIKU. /[ 3TOro Ha OCHOBE MacCHBa MPOWUIECHHBIX
BbIPA0OTOK, COOTBETCTBYIOIIUX TOW MM MHOM KATETOPUU U CTENEHU U3y4YEeHUs, ObUIH
OILICHEHBI 3amachl MECTOPOKACHUS U MPOAHAIU3UPOBAHBI MTOTYYEHHBIE PE3YIIbTAThI.

B pamkax nuccepralimOHHON pabOThI pa3paboTaH memood 8blbopa napamempos
KkoHOuyuti st mectopoxkaenust ['epden. st onpeneneHus onTUMaIbHBIX 3HAYCHHM
napaMeTpoB KOHAWIMKA B mporpamme Micromine 13.0 mnpowusBeneH pacyer
KOMITO3UTHBIX HWHTEPBAJIOB IO 3a/JlaHHBIM BapuaHTaM CcoYeTaHusi OOPTOBOIO
CoJiep>KaHusl, MUHUMAJIbHON MOIIHOCTH PYAHOTO TeJa U MaKCHUMaJbHOW MOITHOCTH
MPOCJIOEB MYyCTHIX MMOPOJ M HEKOHIUIMOHHBIX pyA. JlaHHas omepamusi Takxe
BBITTOJIHSCTCS M B TporpamMMe EXcel myTem BbIIeNeHus pyIHBIX HHTEPBAIOB B 0a3e
JaHHBIX ONPOOOBaHUs, CHOPMUPOBAHHOM 1O pe3yabTaTaM MPOOUPHOTO aHAIIK3A.

Bopmosoe cooepoicanue (Cs). Ha ocHOBe Bcero maccuBa mpoO BBIOMpaeTCs
«0a30BbI  KJacc» JUIA  OMpeNeieHHs ONTUMAIbHOIO MapameTpa OOpTOBOTO
colepKaHUsl  30J0Ta, HWKHUW TIpelesl KOTOporo OyaeT COOTBETCTBOBATH
COJEPKAaHUIO 30JI0T4, HEMHOIO TMPEBBILAIOLIEMY COAECpXKAHUE 30JI0Ta, HE
U3BJIEKaeMoro npu odorameHuu pyasl — 0,4 1/1, a BepxHuil 00yCI0BIIEH XapaKTepoM
pacnpenenenus npo6 — 1,2 r/r. Jlanee nmo AeBATH BBIOOpPKaM MpU MUHUMAIBEHOM
conepxkanuu 3omo0ta 0,4, — 1,2 T/T paccuuTaHbl CTATUCTUYECKHE MapaMeTphl, BeCbMa
pPACHIMPEHHBIE 10 CPAaBHEHHUIO C TPAJAMIIMOHHBIMU TOKAa3aTeIsIMU PACIpEICICHHUS
nmpod Mo Kjaccam MpH BeIOOpE OOPTOBOTO COACP)KAHHS, — CPEJIHEE CoJep)KaHue,
KO3 PUIIMEHT Bapuanuy, reOMETPUYECKOE CpeIHEE, KOIMYECTBO MPOO, CTaHAAPTHOE
OTKJIOHEHWE, JIMHENHBIN 3amac MeTtauia. llocne aHann3a mOyYeHHBIX pe3yJIbTATOB
HE OIpeaessaeTcd OJHO3HAaYHOE NPEUMYIIECTBO HHU OJHOM W3 BbIOOpOK. Takwue
pe3yNnbTaThl MOATBEPKAAIOT MaNy0 3()(PEKTUBHOCTh MPUMEHEHHUS CTATHCTUYECKUX
MoKa3aTesield JaHHBIX ONPOOOBaHUS IPHU BBIOOpE OOPTOBOTO COJIEPKAHUS.

Munumanvhas mownocmo cenekmusHou eviemku pyo (Mmin) u makcumanvras
MOWHOCb OJis1 6€3PYOHbIX NPOCI0E8 Ul HEKOHOUYUOHHBIX PYO (Max), BKIIFOYAEMBbIX
B KOHTYp TojcyeTra OalaHCOBBIX 3allacoB, OMNpEIeseTcs TEXHUYECKUMHU
BO3MOKHOCTSIMU JOOBIYHOTO 000PYI0OBaHUS U COCTaBIIsIeT OT 2 110 10 M.

Jnis onpeodenenus onmumanvbHblx NApamempos KOHOUYUl aHATUZUPYIOTCS
JUHENHBIE 3armackl MECTOpPOXKIeHuss B 135 BapuaHTax codeTaHHWs IapaMeTpoB
koHauiuii (Bapuant 1). Ilo kaxkaoMmy BapHaHTy MOJy4YeHAa MOIIHOCTh (CymMMma
MOIIIHOCTEH pYIOHBIX MHTEPBAJIOB), CpEAHEE CoJiepKaHue (OTHOLIEHHE CYyMMBbI
METPOrpaMMOB K CyMM€ MOIIHOCTEH) U METpOTrpamMM (CyMMa METPOTPAMMOB Py THBIX
WHTEPBAJIOB), YTO B COOTHOUICHHWH C PEAJIbHBIMH TMOJCYCTHBIMU JAHHBIMH
COOTBETCTBYIOT PYZE, CPEIHEMY COACPIKAHUIO U 3armacy Metainia (puc. 7).

B niesom n3MeHeHre napaMeTpoB KOHIUINI HMEET 3aKOHOMEPHBIN XapakTep U
B KQXKJOM M3 MOKazarejaed ecTh Juaupyromue no3uuuu. [lo pe3dynbraram aHamuza
JMHEWHBIX 3allacoB, ONTHUMAJBHBIMU ISl MecTopokaeHusi [epden sBusroTCS
CIICAyIONIMe BapuaHThl codeTanus mapamerpoB KoHmuiwid: 1) 0,5(Cs)-5(Mmin)—
10(Mmax); 2) 0,8(Cs)-2(Mpin)—4(Mmax); 3) 0,8(Cs)-10(Mpin)-5(Mmax); 4) 0,8(Cs)-
3(Mmin)—3(Mmax) 1 1,0(Cs)—3(Mpin)-5(Mmax) (o ytBepkaenusiM ['K3 mapamerpam
KOHIUIINM).
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Pucynok 7. JlunaMuika rokasaTeseil JIMHEHHBIX 3aracoB MecTopoxkieHus [epden

Jlanee mpou3BeNEeH TMOJCYET 3alacoB, OINpPECIeHbl MOp(poMeTpudIecKue
XapaKTEPUCTUKU PYIHBIX TEJ, PACCUUTAHBI MOTEPH, Pa3yOOKMBAHME U BBITIOJTHEHA
YKpYIMHEHHAsi )KOHOMHUYECKask OI[EHKa OCBOCHUSI MECTOPOXKAeHHs (Ta0. 1).

Tabnuma 1. Pe3ynbrarsl TEXHUKO-DKOHOMHUYECKUX PACYETOB K 000OCHOBAHUIO
[1apamMeTpoOB KOHIUIUN

C(S_Nlmin_lvI max
TTokazarenu 0,8-3-3,1-3-5 | 0,8-2—
(110 yt8. TK3) 4 0,5-5-10|0,8-10-5

O0bemble 3anachl.

['eonoruyeckue 3anacel pysl 3, ThIC. T 7507 7 846 9208 3974
Koaddunument pynonocuocru K, 0,67 0,68 0,89 0,84
Cpennee conepxanue Cep, I/T 3,2 3,1 2,9 4.4
KonmuecTBo MeTaina Q, xr 24 206 24 271 | 26599 17 322
ITotepu I1, % 9,7 9,6 10,0 7,6
Paszy6osxusanue P, % 5,9 59 54 10,3
Tosapnas pyna 3,, Teic. T, 3, = 3(100 — IT)/(100 — P) 7 206 7537 8 763 4094
KomnuuecTBo ToBapHoro metaiia Q,, Kr, 20 656 20742 | 22620 15123
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IIpooonocenue mabn. 1

IKOHOMHUYECKHE TOKA3ATEIN:

Lena 3omota L, py6./r 1500 1 500 1500 1500
CroumocTh ToBapHO# mpoayKiuu C,, MITH pyo0., 30985 31113 | 33930 | 22684
OkcrutyaraiuoHHbie pacXoabl Cog., MIH pyo. 25 695 26624 | 30334 16 204
ITpuObLIL Hempomoab30oBatess [, MiH pyo., 5289 4 489 3596 6 480
Hanoru, mix pyo6.: 5082 5008 5311 4022
Yucmasn npuowvlite, MJIH pyo. 208 -518 | -1715 2458

Takum o0Opa3zom, I MecTopoXaeHus ['epden ONTUMATBHBIMH SIBJISIOTCS
YTBEP)KJCHHBIC IapaMeTpbl KOHAMIMHA M IEIeCOO0pa3HbIM CIIEIyeT TMPU3HATh
BapuaHT 0,8(Cs5)—10(Mpmin)-5(Mmax). J1OCTOBEPHOCTh 3allacoB TPU  COYCTAHHH
napameTpoB 0,8(Cs)—10(Mpin)-5(Mmax) Oyzmer Bbiie 3a cyer OoJjiee BBICOKOTO
Kod(ppuneHTa py10HOCHOCTH.

3areM BBINOJHEHBI TC K€ pacuembl MEXHUKO-9KOHOMUYECKUX noKazameetl, HO
HE Ha pealibHbIX 3aracax, MOJACYMTAHHBIX TPAJAUIIUOHHBIM CIIOCOOOM, & HA JIUHEUHbIX
3anacax, TOIyYEHHBIX Ha KOHIUIIMOHHBIX HHTepBasaX. COMOCTaBUB pE3yIbTaThl
TEXHHUKO-IKOHOMHUYECKHX MOKa3aTe/CH, paCCUNTAHHBIX HAa 0OBEMHBIX 3ammacax, H TeX
K€ ToKaszaTeseH, paCCUNTAaHHBIX Ha JMHEHHBIX 3amacaX, BBIIBICHO, YTO OCHOBHBIE
WUTOTOBBIC 3HAauYeHUs (MPUOBLIL, PACXOAbl, CTOMMOCTh MPOAYKIIMU) UMEIOT OJU3KHE
3HAYEHHS M, YTO BECbMa BaXKHO IS BhIOOpa mapaMeTpOB KOHAMIINM, COOTHOIIECHHUE
ME)KBapHAHTHBIX PE3yJIbTATOB TaKXe BechbMa OJIu3Ku (puc. 8).

MITH, py6 3.9
3 2.6
2 .
3 0.2 _
-1 A
:% ] T -O|4 T -25 |
0.8-3-3; 0.8-2-4 0.5-5-10 0.8-10-5

1.0-3-5
C6 - Mmin - Mmax

Pucynok 8. /Ilunamuka urcToii mpuObLIM IO BapHaHTaM OI[EHKH, MITH PYO.

=== TIPUOBLIb, PACCUMTAHHAS HA JIMHEWHBIX 3amacax, MJH py0.; === MpuObLIb, pacCUYUTaHHAs Ha
reoJOrMYecKHX 3amacax, MiH pyo.

N3 sToro ciemyer, 4TO HET HEOOXOAUMOCTH OCYIIECTBIIATH TMOTHOIICHHBIN
MOZICYET 3aracoB MO BapuaHTaM KOHIULUM. J[0CTaTOYHO OIEHUTh 0ObEMHBIE 3aMachl
10 OJHOMY BapWaHTy COYETAaHHUS TMapaMETPOB KOHAWULIHUA H MPOTHO3UPOBATH
JWHAMUKY TEXHUKO-DKOHOMHYECKUX TOKA3aTeJIel sl OCTaJbHBIX BAapHAHTOB Ha
OCHOBE JIMHEMHBIX 3allacoB. JTO MO3BOJIUT ONEPATUBHO BBIMOJHATH MOBAPUAHTHBIN
MOJICYET, YTO BIIOCJIECACTBUUA JACT BO3MOXKHOCTHh MEPEPACHPENCIISTh BPEMEHHBIC
3aTpaTbl M, B HEKOTOPBIX CIydasiX, SKOHOMHThH CpeIcTBa Ha cocTtaBiieHne TI0
KOHJIUITHM.
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Jlanee BbINIOTHEHA oyenKka 3anacos mectopoxaenus I'epden, no pazpsascennot
(6 1,5-2 paza 0o 80-120 x 80—120 m) pazsedournoti cemu NJjis OLEHKH 3aracoB IO
kareropuu C, (BapuaHT 2). B menom guHaMuKa moka3areiied aHajau3a JIMHEWHBIX
3armacoB BechMa OJIM3Ka K JAMHAMHUKE IMOKa3aTesiei, paCCUUTAHHBIX MO BapvaHTy 1.
DTO MOXET yKa3bIBaTh Ha JIOCTATOYHOCTH PAa3BEOYHBIX BHIPAOOTOK BapuaHTa 2 IS
HEO0OXOIUMON XapaKTepUCTUKU MmecTopoxkaeHust ['epden. Pacuersl mpoBegeHbl 1O
135 BapuanTaM codeTaHus mapameTpoB KOHAMIMKI. B xayecTBe 6a3oBoro mojcyera
3aracoB MPUHAT MOJCYET 3amacoB Mpu 00pToBOoM coaepxanuu 0,8 r/T, MUHUMaIbHOU
MomHOocTH 10 M M MAakCMMaJbHOM MOIIHOCTH MPOCIOEB IYCTBIX MOPOJI U
HEKOHJUIMOHHBIX Py 5 M — Kak HauOoJiee palMOHAIBHBIX I MOJCYEeTa IO
Bapuanty 1. Ilokazarenu nysi octaibHbIX 134 BapuaHTOB COUYETAHUSI MapamMeTpPoOB
KOHJMIMI PACCUUTHIBAIOTCS HA OCHOBE JIMHEMHBIX 3aI1acoB.

[loka3aTtenn npuObUIM B pe3yabTare  OTPA0OTKM  MECTOPOKIACHUS
CBUJICTEIBCTBYIOT O TOM, YTO MOJIOKHUTENIbHBIC PE3ylbTaThl OyAYyT MOJYYEHBI MpU
O0opToBOM conepkanuu He Hike 0,8 T/T, 3TO MOATBEPHKIIEHO U pacueTaMu peaslbHbIX
TOO 1o MecTOpOXACHUSM: Ha CEBEPHOM 4YacTH MECTOPOXKICHMS YTBEPIKICHO
o6optoBoe coaepkanue 1,0 /T, Ha roxHOU — 0,8 1T/T. B pamkax mucceprarnuu mnpu
MOJICUETE 3alacoB MO0 BapuaHTy | Takke yCTaHOBJIEHA ONTUMAIbHOCTh OOPTOBOTO
conepxkanust — 0,8 r/T. OTMETUM, YTO HE CIEyeT BOCIPUHUMATD MMOKA3aTEIN YHUCTOU
MpUOBLIM KaK aOCOJIOTHBIE PE3yJIbTaThl, OHH JIMIIb MPUOJIMKEHb K HUM. ['paduk
OTpaXkaeT [MHAMHKY I10Ka3aTele OTHOCHUTENIBbHO NPYr JApyra U JAEMOHCTPUPYET
MIPEUMYILECTBA MEKy BAPHAHTAMH.

OnTuManbHBIMU ~ COYETAHUSMH MapamMeTpoB 1O MOIMHOCTH  Myin—Mpmax

sBistores 3-5, 3-6, 5-10, 10-5, 10-8, 10-10 M (puc. 9).
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Pucynox 9. OCHOBHBIE TEXHUKO-DKOHOMHUYECKHE ITOKA3aTeIN TOJICUETa 3amacoB

IO BAPUAHTY 2

Pacueramu k TOO omnpeneneHo ontuMalibHOe cooTHOIIEHHE Mpyin—Mpmax Ha
ceBepHOU 4acTu MectopoxkiaeHuu ['epden, paBHOE Myin—Mmax = 3-5 M, Ha [OXKHOM
qacTH — Mpin—Mmax = 3-3 M. Ilpu mojacyere 3amacoB mo BapuaHTy | onmTuMaibHOE
couetadue Mpmin—Mmax = 10-5 M.
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[logcuerom 3amacoB 1O BapuUaHTy 2 MOATBEPXKIAETCA ONTUMAJIbHOCTb
YTBEPKIACHHBIX KOHAUIMN U codetaHusi napamerpoB Ce—Mpin—Mmax = 0,8-10-5 —
OJM3KOTrO IO TOKa3aTellsIM C OCTATbHBIMU «BapHaHTaMU-THIIEPaMI», HO Hambosee
paIoOHaIBHOTO C TOYKH 3PEHHUS OCBOCHHS HEIp C ydyeToM oObeMma mepepadoTKH
PYIIbI, HATOTOBBIX IJIaTEXKeH, ce0ECTOMMOCTH TOTOBOM MPOTYKITHH.

Jis  OOBEKTUBHOW OIIGHKH TIOJCYETa 3alacoB pacCYMTaHa CTOUMOCTD
re0JI0ropa3BeIOUYHbIX paboOT IS Kaxaoro BapuaHTa. IlomydeHo, 94TO CTOMMOCTH
paboT mpu pa3BenKe MECTOPOXKIACHUS 10 BapuaHTy 2 B 1,6 pa3a wim Ha 40 % HmKe,
4eM TIPH Pa3BeIKe MECTOPOXKICHHUS 110 BapuaHTy 1.

Takum o00pa3oM, pe3ynbTarhl pa3pabOTaHHOTO HAMHM MOAXO0Ja K BBIOOPY
MapamMeTpoB KOHJWIUNA TOATBEPKIAIOTCS pe3yiabTaTaMHd PEATBbHOTO IMOJCYeTa
3amacoB mo Hacrosimemy TOO, 4TO CBHAETENBCTBYET O IMPAaBHIBHOCTU METOJIUKH
BBIOOpA TTapaMeTPOB KOHIUITUH.

3amnachl, OlIcHEHHBIE TP pa3Beake MecTopoxkacHus o cetu 80—120 x 80-120
M Ju1s kateropuu C,, BechbMa MPUOJIMIKEHBI K 3armacam, OIICHEHHBIM MIPU Pa3BelIKe 10
cetu 40-60 x 40-60 m mns kareropun C; (Tabna. 2). DTo MOXKET yKa3blBaTh Ha
JIOCTATOYHOCTh M JIOCTOBEPHOCTh paszBemouyHor cetn 80-120 x 80-120 m nmus
pasBenku Mectopoxaenus ['epdes.

Ta6HI/II_[a 2. Pe3y.]'IBTaTI>I ImoACYCTAa 3aI1aCOB I1I0 BApUaHTaM OLICHKH

IToxa3zarenu 1 Bapuant 5 Paznuna, %
3amackl pyasl, MIIH T 4,0 4,1 2,5
CpenHee coaepaHue 30J10Ta, T/T 4,37 4,72 7,3
3amacsl 30710Ta, T 17,3 19,5 12,7

Conocmagnenue OAHHBLIX 0emalbHOU pa3zeedKu C Pe3ylbTaTaMu CTaJAUMHOTO
M3YYEHUSI MECTOPOXKIEHUS MOKA3bIBAET, YTO PACIOJIOKEHHE, (JopMa U MapaMeTphl
PYAHBIX TEJ MO JIAaHHBIM Pa3BEIOYHBIX PAOOT MPAKTUYECKH HA BCEX pa3pesax IMocie
MPOBEJICHUSI JETATBHON Pa3BEIKH U3MEHUJIUCH - BIIOJHE YCTOWYUBBIC U yBSI3aHHBIC
o mpoduiIsiM pyJHbIE Tejaa pa30UIUCh HAa MEJKHE JIMH3000pa3Hble (parMeHTHI H,
KakK CJIeJICTBHE, MPOU3OIILIO 3HAUYNTEIILHOE YMEHbBIIICHUE KOJIUYECTBA PY/IbI.

Bvisoo. IlpuypodyeHHOCTh OpYACHEHUS K pa3IMYHbIM T'€0JOTHYECKUM
oOpa3oBaHUsSIM OOYCJIOBUJIA HEPAaBHOMEPHBIM XapakTep pachpeiesieHus 30J0Ta B
pyAHBIX Tenax. KBapiuThl, BBIMOJHSOMINE XUy MarucrpaabHylo, OKa3ajluch
HanOoJsiee XPYNMKUMU B TEOJIOTMUECKOW TOJIIE HEAp W TMOABEPIIuCh Haunbosee
WHTEHCHUBHOW TPEIIMHOBATOCTU. BMelaromie co CTOPOHBI Jiekauero 0oka KBapil-
XJIOPUTOBBIE CJIAHIIbl IEHYEHTMHCKOM CBUTHI TAaKXKE MOABEPIIIUCH TPEIIMHOBATOCTH,
HO B ropas3io MeHblnel creneHn. OOpa30BaBIIMECS MAaCCOBBIE TPEIIUHBI B KUJIC
MaructpanpHOW U B MOPOJAX NMEHYEHTMHCKOW CBUTHI BIIOCIEICTBUU 3alOJHWINCH
30JI0TOCOJIEpKAIUM  MHUHEpPAIbHBIM  arperatoM. IIpuBelneHHbIE CBEACHUS O
IJIOTHOCTH CETH MOTYT YUYUTHIBATHCSA TMPHU MPOCKTUPOBAHUM T'e€0JOTOPa3BEeIOUHBIX
paboT. Ha 6a3e nmosiy4eHHbIX JaHHBIX [0 MECTOPOXkAeHUIO ['epden u B COOTBETCTBUU
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C JCWCTBYIOIIMMU HOPMaMH W TMpaBWJIAMH MPOBEACHUS pa3BEIOYHBIX padOT Ha
MECTOPOXKICHUAX 30J10Ta 3- TPYIIBI MpeiaraeTcs IUIOTHOCTh CETH DPa3BeIKU
MECTOPOXKJCHUN, aHAJIOTMYHBIX U3yuyeHHOMY. PacmonoxkeHue pa3BedOYHBIX
BBIPAOOTOK M PACCTOSHUE MEXKIy HUMHU JIOJDKHBI OBITH OIpPENEeNeHbl C Y4YeTOM
CTOJIOOBOTO XapakTepa pachpeiesieHus 30JI0Ta. Pe3ynpTaThl pa3BeOYHBIX padoT,
npoBoguMbIX 3AO «BacuinbeBCKUil pyJHHUK», ¥ MMOBAapUAHTHBIM MOJCYET C pa3HOU
IUIOTHOCTBIO Pa3BEIOYHON CETH, BBHINOJHEHHBIN B paMKax JUCCEPTAINH, ITOKa3ajH,
9TO pasBeaka MectopoxacHus mo cetn 40—60 x 40—-60 M HE MO3BOJIAET OCYIIECTBUTH
OLICHKY 3amacoB 1o kareropuu C;.

Takum o00pa3oM, TMpu TPOBEACHUWU TEOJIOTOPA3BEAOYHBIX pabOT Ha
MECTOPOXKICHUIX, aHAIOTUYHBIX ['epden, A0CTaTOYHO OTPAaHUYUTHCS Pa3BEIOYHON
cetbio 80—-120 % 80—120 M 1 HECKOJIBKUMH ydacTKaMu jaetanuzanuu mno cetu 10-20
x 10-20 M. B TakoM ciaydae B IEJIOM IO MECTOPOXKIEHHUIO OyIyT OIpeneieHb
MOP(POMETPUYECKHE XapaKTEPUCTUKU PYIHBIX TeJ, YCIOBHUS HMX 3ajeraHus, a II0
y4JacTKaMm JIeTaJIM3alud U3y4eHbl UX 0COOEHHOCTH. [I0MCKOBBIM KpUTEpHEM HATUYHS
PYAHBIX CTOJOOB OyIyT CIY>KUTH OIEPSIOIINE KUIIbI, MOJICEYEHHBIE BBIPAOOTKAMU
OIICHOYHOM CTaJINH.

3AK/IIOYEHUE

B pesynbrate auccepTalMOHHOM paOOThl BBISBICHBI U YTOYHEHBI 3HAYMMBbIE
OCOOCHHOCTH  TI'€OJIOTUYECKOTO CTPOCHHUS U paclpeieNeHuss 3050Ta  JJid
reoJoropa3BeIOYHbIX pabdoT M IojAcYeTa 3amacoB MecTtopoxacHus ['epden,
c(OpMyYIUPOBAHHBIE B TPEX 3AIIMIIAEMBIX MTOJTOKEHUSAX.

B xoxe mpoBeneHHs W aHaau3a MaTepUaJIOB TEOJIOrOpPa3BEelOYHBIX pPadoT
BBISIBJICHO, YTO MOPOJbl KOPJAMHCKON CBUTHI 3aJIEral0T Ha NMOpPOAaX MEHYEHTMHCKOM
CBUTBI ¢ HecorjmacueM. [lo pesynpraraM MHHEPAIOro-neTporpapuuecKux
MCCJICIOBAHUM YCTAHOBJIEH BEIIECTBEHHBIM W XUMUYECKUHA COCTaB pyd U
BMEILAMOIINX [TOPOJ, UX CTPYKTypa U TeKcTypa. Ha OCHOBaHMH MMOJTYyYEHHBIX TaHHBIX
MIPEANOIAraeTcs, 4To HMCXOAHBIMH IOPOJAMU KBAapLMTOB JKWJbl MarucrpajibHON
ABJSUINCh ~ OJIATOMHUKTOBBIE  CYIIECTBEHHO KBapLEBBIE IECYAHUKH, IPOTYKTHI
[IEPEOTIIOKEHHON BBICOKO3PEION KOPBI XUMUYECKOTO BBIBETPUBAHUS, IPETEPIICBIINE
HEOJHOKPATHBIE T'MAPOTEPMAJIbHBIE U3MeHEeHUs. [lodydyeHHble pe3yJbTaTbl o
BO3pPacCTHOM HHTEpBaJie (POPMHUPOBAHUS THAPOTEPMAIBHBIX Pyl MECTOPOXKICHUS
I'epden mo3BONMIAM TPEANOJONKUTh HAJUMUYME MApareHETUYECKOM CBS3U MEXIY
TUAPOTEPMAIIBHBIM PYJ000pa30BaHUEM M TPAHUTOMIHBIM MarMaTU3MOM B PYAHOM
paiioHe.

B mpoliecce BBINOJHEHHS] JUCCEPTALIMOHHOM padOThl BIIEPBbIE COCTaBJIEHA
oObeMHass Treojiorhyeckas Mozelnb MectopoxaeHus Ilepden. VYcraHoBIEHBI
OCOOEHHOCTH pACIpOCTPAHEHUsI OMNEPSIONINX XKW1 M MPUYPOYEHHOCTh HUX K
cuH(GOPMHBIM U aHTU(GOPMHBIM MeperndaM KBapLMTOB KWibl MarucrpaabHOM.
ConocraBieHne CTPYKTYPHBIX MOCTPOCHUN U Pe3yJbTaTOB MPOOUPHOTO aHAIU3a Ha
30JI0TO TIO3BOJIMJIO OMNPENEIUTh 3aKOHOMEPHOCTH PAaCHpeNeseHUsl 30JI0Ta BHYTPH
PYIHBIX 30H, IPUYPOYEHHOCTh MaKCHMAJIBHBIX KOHLEHTpPAUUN 30JI0Ta K TPETbEeW U
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peke BTOPON 30HAM PACHPOCTPAHCHHS OMEPSIONMMX KWI. Hamudume BBITSHYTHIX
aHOMaJIMKA 30JI0Ta MO BEPTUKAIU MPOJOJIBHOIO pa3pe3a CBHUIAETEIbCTBYET O
CTOJIOOBOM pacHpelelieHu: 30JI0Ta Ha MecTopoxkJaeHuu. CTol0oBOM XapakTep
pacnpeneneHus 30J10Ta OATBEPKIACTCS U JAaHHBIMU JACTaIbHOU pa3BEIKU — BIOJHE
YCTOWYUBBIE W YBSI3aHHBIE MO MPOQPWISIM Ha Pa3BeIOYHOW CTaIuMU PYyAHbIE Teja
pa3OMINCh TOCNEe MPOBEACHUS JACTAIbHOM pa3BEeIKU Ha MEJIKWE JIMH3000pa3HbIe
¢dparMeHTbl.  YCTaHOBJIGHHbIE  OCOOCHHOCTM  paclpejiesieHHss  30JI0Ta  Ha
MECTOPOXACHUM MOTYT OBITh HCIOJIB30BaHBI IMPU OTPAOOTKE MECTOPOXKICHHS,
KOPPEKTUPYS TUIAHBI TOPHBIX PAa0OT MpU M00BIYE 3aMaHHBIX OOBEMOB pyABl H
Metasuta. [lomydeHHbIe JaHHBIC TOCTYKUIN OCHOBOW JIJISl ONIPEICTICHUS TFIOTHOCTH U
XapaKTepa pa3BeIOYHON CETH JJIS MOATOTOBKHA MECTOPOXKICHUS K MPOMBIIIIICHHOMY
OCBOEHUIO, BEIOOpa criocoba mojicueTa 3anacos.

B pesymprare anHammza 3¢dQeKTHBHOCTH pabOT MO CTaAWsIM H3YyYCHHS
MECTOPOXK/ICHHUSI ~ YCTAaHOBJIIEHO, 4YTO HW3YYEHHOCTb MECTOPOXKICHHUS  HUMEET
HEpPaBHOMEPHBIN XapaKTep.

s BeIOOpa mapamMeTpoB KOHAMIMN B paMKaxX JUCCEPTAIMOHHON padOThI
pa3paboTaH METOJ| ONPEJEICHHUS ONTUMAIIbHBIX MapaMeTpOB KOHIUIIMNA HA OCHOBE
pacyeTa ¥  CpPaBHHUTEJIBHOIO aHalii3a OCHOBHBIX  TEXHHUKO-DKOHOMUYECKHX
nokasatesied Ha 0asze JMHEHHBIX 3amacoB. Metos mokaszan cBO 3(PGEeKTUBHOCTH B
paMKax pacyeToB B JMCCEPTAIMOHHON paboTe, anpoOUpPOBaH HA MPOEKTE TEXHUKO-
YKOHOMHYECKOTO OOOCHOBAHHUS TApaMeTPOB KOHIUITMH, IMPOIIEAETO SKCIEPTU3Y
rocyJ1IapCTBEHHON kKoMmucuu 3anacoB PD, a Takke omyOJMKOBaH B CTaThe KypHala,
pekomenayemoro BAK P®. Ilo pesynprartam OLEHKM 3amacoB Ha MAacCHUBE
BBIPAOOTOK, COOTBETCTBYIOIIMM pPAa3HON CTEMEHH HM3yYEHHOCTH MECTOPOXKICHUS
YCTaHOBJICHO, YTO 3aIlachl, OICGHCHHBIE TMPU pPa3BEIKE MECTOPOXKICHUS IO CETH
80-120 x 80120 m mysa xateropuu C,, BechbMa MPUOIMIKEHBI K 3aracaM, OIICHCHHBIM
no cetu 40-60 x 40-60 m npu pasBeake mia kareropuu C;. DTo yKka3bpIBaeT Ha
JI0OCTaTOYHOCTh U JIOCTOBEPHOCTH TUIOTHOCTH pa3Belo4YHON ceTu s kateropuu C,
pH pas3Beske MectopoxaeHus ['epden.

Takum oOpa3oM, B paMKax AHCCEPTAMOHHOW pabOThl YCTAHOBJIEHO, YTO
ONTUMAaJIbHAsl IUIOTHOCTH PAa3BEIOYHOM CeTH s MecTopoxknenus [epden
coctapisier 80—-120 x 80—120 M ¢ HECKOJBKMMHU y4aCTKaMM J€TAIM3AIMU 110 CETH
10-20 x 10-20 ™M, mpUMEHSTH KOTOPYH) MOKHO MPU Pa3BEIKE aHATOTUYHBIX
MECTOPOXKACHUIN U TIOM3y4eHUH (1aHroB MecTopoxaeHus ['epden.
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