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BBenenune

Hacrosmiee  mocobue  mpeacraBiaser  coboit  cOOpHUK  Haumbosee
MIPEICTAaBUTEIBHBIX MPAKTUUCCKHUX 3aJ1ad U yIpaXHEHUH 1o auciuiuinHe «Pa3Beaka
MU TeO0JIOr0-d)KOHOMHYECKAasi OIGHKAa MECTOPOXACHUH ITONE3HBIX HMCKOMAEMBIX» U
MPEIHA3HAYCHO IS CTYACHTOB, OOYYAlOMIMXCS II0 TPOrpaMMaM  BBICIIETO
npodeccronansHoro obOpaszoBanus mo crenuaidbHocTH 21.05.02 — Tlpuknamnas
TeOJI0T ul.

[IpencraBisemoe  mocobue  coctaBieHo ¢ yderom  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICIIETO0 MPOGECCHOHATBHOTO
oOpazoBanus mno cneruansHoct 21.05.02 «lIpukmagHass Teonorus» W B
COOTBETCTBMM ¢ pabodeil mnporpamMmoill AuCIUIUIMHBI «Pa3Beaka ©W  reosnoro-
HPKOHOMMYECKAs OTICHKA MECTOPOKICHHH ITOJIE3HBIX HCKOITAEMBIX ).

[{enbr0 NPaKTUYECKUX 3aHATUH SIBIACTCS 3aKPEIJICHUE TEOPETUUECKUX 3HAHUM
M0 TIOMCKaM, pa3BEIKE U T'eOJIOTO-DKOHOMHYECKON OIICHKE MECTOPOXKICHHMA
MOJIC3HBIX MCKOMAEMBIX JJIS PEIICHHSI ¢ WX MOMOIIBI0 MPAaKTHYECKUX BOIPOCOB. B
MpoIIecce MPAKTUYECKUX 3aHITUI CTYJEHTHI MPUOOPETAIOT HEOOXOJUMBIC HABBIKU B
IIOCTAHOBKE PAa3BEIOYHBIX pa0OT Ha BBHISABJICHHBIX IPOMBIIIICHHBIX OOBEKTaX:
YCTaHABIIMBAIOT TeOMETpUUYECKre (POPMBI PYIHBIX TEN, COCTABJISAIOT IOTOPU3OHTHEIC
IJIaHBl HAa Pa3lIMYHBIX THIICOMETPHUUYECKUX YPOBHSIX ONMPOOOBAHHUS MECTOPOXKJICHHIA,
OCBaMBalOT CHUCTEMY JOKYMEHTAIIUU TOPHBIX BBIPAOOTOK, MPOU3BOMAT IOJCUET
3aIlacoB M T€OJIOTO-DKOHOMHUYECKYIO OIIEHKY YYacTKOB, ITOATOTOBJICHHBIX K
OKCILTyaTalWy, BBITIOJIHAIOT HANHCAaHUE TMPOEKTOB M OTYETOB, NMPHUOIIMKEHHBIX K
MIPOU3BOICTBEHHBIM 3aJaHUSM.

B mpennaraemoM mocobwm peann3oBaHBl HOBBIE MOAXOMBI K TPEMOAaBAHUIO
muciIuMHbl - «Pa3Belka M T€0J0r0-dKOHOMHYECKasl OIEHKa MEeCTOPOXKICHUM
IIOJIC3HBIX HCKOMaeMbIX». IIpeioKeHO BBINOIHECHNE KOHKPETHBIX 3aJaHuid Ha
MOCTAaHOBKY Teojioropa3Benouynsix pador (I'PP), B mampHelimem paccMOTpeHBI

MpUMEPHl UX peajn3alud B y4eOHOM IIpollecce, ModTamHas MOCIeq0BaTeIbHOCTD



MpOBEJIeHUs padOT Ha MPOTHO3UPYEMOM IIJIOMIAM, YTO OTIWYAET JJAHHOE MOCOO0He OT
CYILIECTBYIOIIUX HA HACTOSAIIEE BpeMsl yUeOHUKOB.

ABTOpBI TOJIararT, YTO TaKUE MOJXO0JIbI OYIyT CIOCOOCTBOBATh PACHIUPEHUIO
1 yrayOJICHUIO 3HAHUUN MO TaHHOW MHUCIMIUIMHE, a TAKXKE HAllETMBATh CTYJICHTOB Ha
pelIeHre BOMPOCOB MPAKTUKH.

Bce pasnmenst mocobusi HamucaHbl MO €IWHOMY IUTaHY, BKITIOYAIOIIEMY
OIMHMCAHKUE OMPEIETEHHBIX MECTOPOXKICHU B 00bEME JOCTATOYHOM JIsl IOHUMAaHUS,
1754 MHUHEPATIOTMYECKYIO XapaKTEPUCTHKY, 0COOEHHOCTH IPOBEACHUS
reoJoropa3BeOuYHbIX paboT, METOAUKY TMPOBEACHUS NPAKTUYECKOTO 3aHATHS,
UCXOJIHbIE JIaHHbIE JJIS NPOBEAEHUS pabOThl, METOAUKY U IOCJIEI0BATEIbHOCTD
MPOBEJICHUS Pa0OThI, KOHTPOJIbHBIE BOMPOCHI.

Cnucok nuTepaTypbl OXBaThIBA€T TOJIBKO OCHOBHBIC (PyHIaMEHTaJIbHbIE W
o0obOmiaromue pabOThl, OMYOJIMKOBAHHBIE B TMOCIEIHUE TOJAbl, MaTepHUaIbI
MPOU3BOJCTBEHHBIX MPAKTUK, TEOJOTrH4Yeckoro Qoumaa, y4eOHUKH U y4eOHO-
MeTonuueckue pabotel. Pucynku, dotorpaduu u apyrue rpaguueckue mMatepuabl
B3AThl W3 MCTOYHHKOB, IPUBEACHHBIX B CIHCKE JUTEpPaTypbl WIH SBISIOTCS
aBTOPCKHMHU.

Brenenue, pazaensl 3, 5, 6 Hanucansl goueHtoM B.I1. JIomMHUHBIM, pa3aeinbl
1, 2, 4, 7 HamucaHbl JOLIEHTOM Kadeapbl TEOJOTHH, CTapIIUM HAayYHBIM
corpynaukom I'.A. ITonHoMapeBoii.

ABTOpBI BBIpaXaroT 0JaroJapHOCTh UCIOJHUTENbHOMY nupekTopy OO0
KHHMuBI] «I'eo3konorus», JOKTOPY reosioro-MuHepanornieckux Hayk B.I'. ['ankoBy
U KaHAUAATY TEO0JIOrO-MUHEPAIIOTHYECKUX HayK, noueHry B.b. YepHsaxoBy 3a
OOCTOSITEIIBHOE PEIEH3UPOBAHNE PYKOITHCH.

JInsi CTyIEHTOB T€OJOTMYECKUX CIEUUATIbHOCTEW, Te0J0oroB, MHUHEPAJIOroB,

TCXHOJIOI'OB H pa6OTHI/IKOB IrcoJIoropa3BCca04HbIX OpFaHHSaHHﬁ.

ABTOpBI



1 Kparkue cBeleHHsI 0 NMOMCKAX M Ppa3BeKe MeCTOPOKICHHI

II0JIE3HBIX HCKOIIA€MbIX

l'eonocuyeckoe  mpocro3uposanue — 3TO  OOOCHOBaHHE  OXHIAEMOTO
OpOSIBICHUS] TEOJOTMYECKUX TNl B TMpeAenax W3YyYeHHOW WIM Heu3y4yeHHOU
TEPPUTOPUU HA OCHOBE aHAIIM3a TEOXMMUYECKUX, MHUHEPATOTrO-T€OXUMUYECKUX H
reo(pu3nIeCcKux JAHHBIX. Nudpopmarimonnyio 0azy re0JI0rNYECKOro
MPOTHO3UPOBAHUST O0Pa3ylOT HW3BECTHBIC MPHUPOIHBIE OOBEKTHI, a HAYYHYIO —
MO3HAHHBIE 3aKOHOMEPHOCTH (OPMHUPOBAHUA U PpPa3MEHICHUS MECTOPOXKICHUN
MOJIE3HBIX MCKOMaeMbIX. KOHEeUHOM MpoayKIHei reoiornyeckoro nmporHo3upoBaHus
SBJISIIOTCSL TIPOTHO3HBIE PECYPChl — COCTaBHAsl YacCTh MHUHEPAIbHO-CHIPhEBON Oa3bl
ctpansi [ 3].

Ioucku — 3T0 Tpoliecc BBISIBICHUS U MEPCIIEKTUBHON OLIEHKH TEPPUTOPHUI Ha
OIpeNieJICHHBIE MPOMBIIIJICHHBIE THUIBI MECTOPOXKICHUN IMOJIE3HBIX HCKOMAEMBIX,
3aCITyKUBAIOIIIX npu TIOJIO’KUTENBHBIX pe3ynabTaTax MMOCTAaHOBKH
reoJIOropa3BeOUHbIX padboT. 3aaueii MOUCKOB SBIISIETCS:

1) nmokanm3anmsi TEOIOTHYECKOT0 MPOTHO3a U MOATBEPXKICHUE €ro OTKPHITHEM
MIPOSIBJIICHU MOJIE3HBIX UCKOTIAEMBbIX;

2) pa3paboTKa KOMIUIEKCa METOAOB HamOoiee 3(PQPEeKTUBHOTO BBHISBICHUSA
MIPOMBIIIVICHHO-3HAYUMBIX PYJIHBIX CKOIUICHMH M WX TMPEeABAPUTEIBHONU T'€0JI0ro-
HKOHOMHYECKOM OILEHKH.

MeToauka TEOJIOTrHYeCKOro MPOTHO3MPOBAHUS W TOUCKOB 3IKACTCS Ha
COBOKYITHOCTH TEOJIOTMYECKUX KPHUTEPUEB M TMPU3HAKOB MPSIMO WM KOCBEHHO
YKa3bIBAIOIIUX HA MPUCYTCTBUE MPOMBIIIICHHBIX PYIHBIX MPOSIBICHUH.

[Ton TMOWCKOBBIMU KpPUTEPHUSIMH MOHMMAIOTCSI TeoJoruueckue (akTopsl (T.e.
NBIDKYIIUE CHUJIBI  pyZ0OOpa3yloIIUuX MPOLECCOB),  OMPEACISAIONINE  YCIOBUS
HAXOXKICHHUS MECTOPOXKICHHI TOJIE3HBIX MCKOMaeMbIX B 3eMHOW kope [1, 3].
Brigensitorcss Takue MOMCKOBBIE KPUTEPUM Kak: cTpaTurpaduyueckue, JIUTOIOro-
danumanbHbie, MarMaTU4ecKue, CTPYKTYPHO-TEKTOHMYECKHE, (POopMaIlliOHHBIE,

Tr€OXUMUYECKUE, TEOMOP(POTIOTUUECKHUE U T.I.



K mouckoBeiM mpusHakam otHocsTcs (mo B.M. Kpeiitepy) reomorudeckue u
uHbIC (PAKTHI, IPSMO WJIM KOCBEHHO YKa3bIBAIOIINE HA BO3MOXKHOCTh OOHAPYKEHUS B
KOHKPDETHOM MECTE€ TIPOSBIICHHM TIOJNIE3HBIX HCKOmMaeMbiX. [Ipu3HAaKu OBbIBAIOT
MPSIMBbIE U KOCBEHHBIE.

K gucny npsMbIX IPU3HAKOB IPUHSITO OTHOCHTD:

1) pynHbie BBIXO/BI;

2) opeoibl paccesiHUsI pyIHOTO BEIleCTBA;

3) caeasl cTapbix BEIPAOOTOK;

4) uHorja reopu3NIecKre aHOMAJIUH.

[lepedyeHb KOCBEHHBIX MOMCKOBBIX MPU3HAKOB OOJ€€ MIMPOKUA U BKIIOUAET B
ceost:

1) nyHKTBI (10151) pa3BUTHUSL PYJOHOCHBIX METACOMATHUTOB;

2) TCOXUMUYECKHE aHOMATUH (JaCTh UX MOXET OBITh MPSMBIM MPU3HAKAMH);

3) comyTCTBYIOIIME OPYACHEHUIO MUHEPAJIBI U DJIEMEHTHI HHINKATOPHI;

4) reonznueckne aHomanuu u ap. [3].

[IpoBeneHne TMOUCKOBBIX paboT mpeaycMarpuBaer cOop U 0000IIeHUE
reoJOTHYecKor  MHGPOpMAIMK, OTpaKaMIed MOTCHIHMAIBHYI0 PYJIOHOCHOCTH
OLICHMBAaE€MOW TEPPUTOPUHU. [JTABHBIM TPHUHIIUIIOM, TIIOJIOXKEHHBIM B OCHOBY
MOMCKOBBIX PabOT, SIBIISIETCS BBIABICHUE M OIICHKA XapaKTepa aHOMAaJHi, KOTOphIe
CO3/MAIOTCS TIOJIC3HBIMH HCKOMAEMBIMA WM CTPYKTYpaMH HX BMEIIAIOIIUMH
(B.B. Apuctos. 1984).

[IpumeHeHre pa3IUYHBIX METOJOB IOMCKOB MOXET OCYIIECTBISATHCS Ha
MOBEPXHOCTU 3eMJIH, B TpEenax akBaTOpPUHA MOpEH M OKeaHOB, B BO3AYIIHOM
MPOCTPAHCTBE U KOCMOCE (IUCTAHIIMOHHBIE METO/IbI).

Cpenn  paccMaTpuBaeMbIX  METOJOB  OCTAHOBHUMCS ~ Ha  Ha3eMHBIX
re0JIOTUIECKUX UcCienoBaHuaX. OHU BKIIIOYAIOT:

1) reosornyeckue MeTo/Ibl (TeOIOrnyecKas CheMKa 1 MOMCKOBbIE PAOOTHI);

2) MHUHEpPaTOTHUYecKHe METONbl (BBISBIIEHHE M OIICHKA BBIXOJIOB IOJIE3HBIX

uckonaempix). OHU Oa3upyroTcs Ha U3YYEHUM U OIICHKE OpEOJIOB paccesHus



MHUHEPAJIOB B PBIXJIBIX OTJOKCHHUSX, BKJIIOYAIONIME TaKWE€ METOAbl KaK BaIyHHO-
JIEAHUKOBBIM, 00JIOMOYHO-PEYHON U IIJIUXOBOM;

3) MHHEpaJIOTMYECKHUE METOJbI BBISBICHHS M OIICHKH OpPEOJIOB B KOPEHHBIX
MOpO/IaxX Ha OCHOBE MHHEPATOTHYECKOTO KapTUPOBAHKS C OTOOPOM MPOTOJIIOYHBIX H
HITUXOBBIX TIPOO;

4) TCOXUMUYECKUE METO/IbI, OXBAaTHIBAIOIINE JTUTOXUMHYECKHE,
TUIPOr€OXUMHUYECKHE, OMOXUMUYECKHNE U aTMOXUMHUYECKHUE UCCIIEOBAHUS;

4) reopusuueckue;

5) ropHo-0ypoBbie MeTobI [3].

3aKJIIOUUTENBHBIM  3TAlloOM, ONPEICISIIONIMM 3HAYMMOCTh MECTOPOIKICHUS
SIBJISICTCS €T0 pa3BeKa.

Paszéedoka — KOMIUIEKC TEOJOTHYECKUX PAOOT, TPOBOAMMBIX C IIEIBIO
OTIpEeICIICHUS T'€0JIOTO-TIPOMBIIIIICHHBIX nmapameTpoB, BCECTOPOHHE
XapaKTepU3yIOMNX OOBEKT W HEOOXOJUMBIX JJIS €ro MPOMBIIIICHHON OIEHKH,
MPOSKTUPOBAHUS U CTPOUTEIHLCTBA TOPHOPYAHOTO TIpeapusTas [1].

Metonamu pa3BeAKH MECTOPOXKICHUN SBISIIOTCS pa3BENOYHBIE pa3pesbl,
orpoOOBaHKE U OI[ECHOYHBIE COMTOCTABIICHUSI.

C mOMOIIBI0 TEOJOTHYECKUX Pa3pe30B BBUICHSIIOTCS (OPMBI TENl TOJE3HOTO
HCKOIIAaeMOT0, WX pa3Mepbl, Ha OCHOBE KOTODPBIX pellaeTcs TIJIaBHAas 3agadya —
OTIPE/ICIICHAE KOJIMUECTBA ITOJE3HOIO HCKOMAaeMoro. B 3aBHCHMOCTH OT YCIIOBHH
3ayleraHisl U MOP(OIOTHUU Te TOJNIE3HBIX HMCKOMAeMbIX pPa3pe3bl MOTYT OBITh
BEPTUKAILHBIMH, TOPHU30HTATBHBIMUA 1 KOMOMHUPOBAHHBIMH.

Jlpyras 3amada pa3BENOYHBIX pPa0OT — OMPECICHHE KAa4decTBa IOJIE3HOTO
HCKOMAaeMOro — pemraercsa MerooM omnpoodosanus. [lox onpobosanuem nonnmaercs
BEChb KOMIUIEKC paboT, CBS3aHHBIX C OMNPEACIICHHEM KadecTBa TOJIE3HOTO
MCKOIIAEMOT0, HE3aBUCUMO OT TOro, KakhM CIIOCOOOM  OTOWparoTcs u
00pabaThIBarOTCS TPOOBI WIIM KaK OMpeAeNsieTcsl KaueCcTBO pyabl. PasnmudaHoro pona
busndeckue, XHUMHYECKHE, TEXHOJIOTMUECKHUE, MUHEPAJIOTHIECKHE,
nerporpaguueckiue W JApyrue aHaIM3bl W HCTBITAHUS JalOT BO3MOXXHOCTH

HCCIICAOBATbL MaTcpuall HpO6BI A1 ONPCACIICHHUA Ka4CCTBCHHBIX MoKa3aTtejien
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nojie3Horo uckomaemoro [1, 4, 13]. OnpoGoBanue 3aBepuIaeTcsi MOATOTOBKOM Mpod
Ui TEXHOJOTMYECKHX M TeoXMMHUYecKux wucnbiTanuil. [locnemnme mnpoBoaarcs
CHENHMATbHO PErIAMEHTUPOBAHHBIMU MeTojaMu. bonblioe BHHMaHuE YAENnseTcs
poOOIOATOTOBKE MPH OMPEACICHUH PEAKUX MOJE3HbIX KOMIIOHEHTOB, B YaCTHOCTHU
6maroponubix MetaiioB. Oco0oe 3HaueHNE MPOOOMOATOTOBKA MPUOOPETAET B Ccliydae
MPUCYTCTBUS YIIIEPOJCOIEPKALIUX BEIECTB, OCIOKHSIIOUIUX MPOLEyphl aHanu3a. B
ATOM CIIy4ae MOXKHO PEKOMEHI0BATh CIIOCO0 OmpeeeHus 0JaropoAHbIX METANIOB B
TPYJIHOBCKpbIBaeMbIX reosnorndyeckux oobekTtax (Ilonomapesa, IlankpatseB Ilatent
P® Ne 2409810), pazpaborannbiii Ha kadeape reosorun OI'Y [18].

Crnoco0 mpolien I0CTaTOYHYI0 anmpoOalyio Mpu ONpeeIeHUH OJaropoIHbIX
METaNIOB Ha 00BbEKTaxX MIaT(GOPMEHHOro U ckiaadaToro OpeHOyp bs U MO3BOJIHII
BBISIBUTh M TIOJNIYYUTH JOTMOJHUTENBHBIE JaHHBIE MO COJEP)KaHUIO OJaropoIHBIX
METAIJIOB HAa MHOTHUX NPOMBIIIICHHO-TEHETUYECKUX THUIAX MECTOPOKIACHHIMA
nosie3HbIX uckomaeMeix [19]. O0HapyxkeHue B xo1e onpoOOBaHUS JOMOTHUTEIHHBIX
LEHHBIX KOMIIOHEHTOB MOKET CYILIECTBEHHO YI0POKAaTh MECTOPOXKICHUSI.

Oco0oe MecTO 3aHHMMAaeT TE0JIOr0-dPKOHOMHUYECKasi OLIEHKAa MECTOPOKICHHI.
Ona pemaercsi METOAOM OLEHOYHBIX COIOCTaBJIEHUH, KOTOpBIE COIYTCTBYET
mpoleccy pa3BelouyHbIX pador. Kaxaplii HOBBIA MaTepual, IMOJIy4aeMblid OT
MPOXOAKHA TOPHBIX BBIPAOOTOK, IMOJABEpPraercs OIEHKE — CPAaBHEHUIO C JTaHHBIMH
paHee MPONIECHHBIX BHIPAOOTOK M ¢ TPEOOBAaHUSAMH K Ka4ECTBY MUHEPATLHOTO CHIPHSI.
A naHHBIE TIO BCEMY MECTOPOXKICHHIO CPaBHUBAIOTCA C JaHHBIMH IO APYTUM
MECTOPOXACHHUSM, pa3BEeJaHHBIM WM OKCIUTyaTHpyeMmbiM. Ha ocHOBe Takux
COIIOCTABJICHUH PELIAeTCsl BOMPOC O MPOMBIIIIEHHOM 3HAYUMOCTH MECTOPOKICHHUS.

[Io cBouM OCOOEHHOCTSM BBIJACNAIOTCS YEThIpE CTaJAUU  Pa3BEIKH:
npeaBapUTeNnbHas, JeTajdbHas, HKCIUTyaTallMOHHAs MU JIOpa3BelKa MECTOPOXKACHHM
[6, 8, 14].

Pazseoxa npedsapumenvuas — nepBasi cTaaus pa3BeAOYHBIX pabOT, HMEIOIIAs
LEbI0 OMpEETICHUE MPOMBIIIICHHOW 3HAYUMOCTH BCETO MECTOPOXKACHUS WU €ro
yactu. KpoMe ycTaHOBIIEHHS OOIIMX IMTapaMeTpOB MECTOPOXKIEHHUs (ero MaciiuTada), B

9Ty CTaAWI0 YCTAaHAaBJIMBAIOTCA C€ro q)opMa N pasMCp OCHOBHBIX TCJI ITOJIC3HBIX
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MCKOIIAGMbIX, BEIICCTBCHHBIH COCTaB, TEXHOJOTMYECKHE CBOWCTBA, IPHUPOIHBIC
THUIIBI, YCJOBHUS pa3paboTku W T.A4. [lo pe3ymbraraMm TpeaBapuTEIbHOW pa3BEIKU
MIPOU3BOAMTCS TIOJCUYET 3aMacoB M COCTABISACTCS TEXHUKO-dKOHOMUYCECKHHA TOKIIA
(TOM), conepxainii TPOMBIILICHHYIO OLIEHKY MecTopoxaenusi. Conepxkanue TO/la
OTIpeIeNSIeT YaCTHBIC 3a/1aud TPEIBAPUTEIHLHON Pa3BEAKHW W TMO3BOJIAET CYAWTHh O
11e71€CO00Pa3HOCTH MIPOBEACHHS IETATLHON Pa3BEIKH.

Pazeeoka oemanvnas — BTOpas cTamus pa3BeNOYHBIX padOT, MPOBOAUMAs
TOJILKO Ha SIBHO MTPOMBINIJICHHBIX MECTOPOXKICHUAX WM HAa OTACIBHBIX UX y4acTKaX,
HaMEUEHHBIX K OCBOCHUIO B Onmmkaiimme rossl, [1o MacmrabaM neTaibHON pa3BeaKku
MIPOU3BOIUTCS MPOMBITITICHHASI OIICHKA MECTOPOXKACHHSI, COCTABIISIETCS TEXHIUYECKHUN
MPOGKT W BEACTCSI CTPOHUTEIHLCTBO TOPHOPYAHOTO MpeAnpusiTUs  (TOPHBIH,
00OraTUTENbHBIN, a WHOTAA W TepeneiabHbld mexa) [4, 8]. JeranbHas pa3Beaka ¢
HEOOXOJUMOW TMOJHOTOM C HEOOXOAMMOM TOJHOTOM UM TOYHOCTBIO JOJKHA
YCTAaHOBUTH KOHTYpPBI TEJ IOJIE3HOTO HCKOIMAeMOr0, WX BHYTPEHHEE CTPOCHUE H
YCIIOBHSI 3aJIeTaHUs, BEIIECTBEHHBIM COCTAaB W TMPOCTPAHCTBEHHOE pa3MEIICHHE
MPUPOJIHBIX THUIIOB U MPOMBINIICHHBIX COPTOB TOJIE3HOTO MCKOIMAEMOro, UX 3aIlachl
10 BBICIITUM KaTETOPHUSIM, TEXHOJIOTMUYECKHE CBOWCTBA M TOPHOTEXHUICCKUE YCIIOBHUS
IKCILTYaTalHH.

Paseeoka skcnmyamayuonnas — TPEThbsl CTaausl Pa3BEAOYHBIX PadOT, JIUIIIb
HEMHOTO  ONepekaromas  Hadajgo  JOObIYM  IMOJIE3HOTO  MCKOMAeMOro u
MIPOJOJDKAIOMIASACS B TEUEHHWE BCErO IEpUOAa JKCIUTyaTalldd MECTOPOXKICHHS.
OcHoBHas 3a7a4ya JKCIDIyaTallMOHHOM pa3BeNKH — TOJyYCHHUE HAJIESKHBIX
MaTepHaJIOB I 00SCTIeYeHUS MIAHUPOBAHUS M PETYIMPOBAHUS IKCIITyaTalIMOHHBIX
pabotr. 3mech yTOUHSIOTCS (GOpPMBI M BHYTPEHHEE CTPOCHHE Tel TOJIE3HBIX
MCKOIIAeMbIX, WX COCTaB WM TEXHOJOTW4Yeckre CBOWCTBA. C BBICOKOW TOYHOCTHIO
YCTaHABIIMBAIOTCA IPOCTPAHCTBEHHOE pa3MEIICHUE IPOMBIIUICHHBIX COPTOB
MOJIE3HOTO HMCKOIMAeMOro B TMpezeNiaX dKCIUTyaTAllMOHHBIX YY9aCTKOB M YTOUHSIOTCS
TOPHOTEXHUYECKNE ¥ THAPOTCONIOTUYECKUE YCIOBHS OKCIUTyaTallud, BEACTCS

OﬂepaTHBHLIﬁ YUCT ABUKCHUA 3a11aCOB.
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Eme ogHuM 3 3TanoB HCCIENOBaHUS SIBISETCS dopaszgedxka oObekTta. OHa
HampaBlieHa Ha Oojee YrIyOJIeHHOE H3yYeHHE TaKWX YYacTKOB, KaK TIyOOKue
TOPU3OHTHI U (PIIAHTH MECTOPOXKIACHHS, BBISBICHHE M OKOHTYpHMBaHUE O€3pyIHBIX
«OKOH». PaboThI ipu 3TOM HampaBieHbl HAa BBIABICHUE HOBBIX PYAHBIX Tel, KOTOPHIE
CHauajia pas3BeAbIBalOTCs 1Mo kateropusm C1 u (C2, a 3arem 0Oosee JeTalIbHO IO
kareropusim B u A [4, 8].

DOKOHOMHMUYECKHE YCIIOBUS, KOTOPBIE XapaKTEPU3YIOT MECTOPOXKIACHHE Kak
OOBEKT  IPOMBIIIEHHOIO  HWCIOJB30BaHUS, ONPEIEISIOTCS  BO3MOXHOCTSIMU
TpaHCIIOpTa M  BOJOCHA0XKEHUS, HHEPreTUUECKUMU pPEcypcaMy, HaJIUYUEM
CTPOMTENBHBIX U JAPYTUX MaTEpHUaloB, HEOOXOAUMBIX ISl TOPHOIO HPEIIpPUATHSA,
HaCeJICHHEM U NMPOo(UIIeM ero X03sUCTBEHHOM JesTelbHOCTH [4].

CoBpeMeHHBIE TEXHHMUYECKHE CPEICTBA PAa3BEIKU pEATH3YIOTCS TpEeMs
croco0aMu: MyTeM MPOXOJKA TOPHBIX pa3BEIOYHBIX BBHIPAOOTOK, TPHU MOMOIIU
OypeHHs CKBaXXUH U MOCPEACTBOM reoPU3NIeCcKuX u3MepeHuid. B KomIuieke Kaxaon
U3 3THX TPYINI TEXHUYECKUX CPEACTB BXOIAT KaK MAllMHbI U MHCTPYMEHTHI AJIs
IPOXOAKHU FOPHBIX BbIPaOOTOK, TaK ammapaTrypa U HHCTPYMEHTHI JUIsl TOKYMEHTALIUH,
OlpoOOBaHUs W JPYrUX HCCIENOBaHUM B mpolecce pa3BeAkud. B mpaktuke 31u
CHOCOOBbI pa3BelOYHbIX PAa0OT yalle BCEro KOMOMHMPYIOTCS, B3aUMHO JOIOJHSAA U
KOppeKkTHupys Apyr apyra [1, 4, 8].

Kak y»ke BbIllle TOBOPHUIIOCH, IPU MOMCKAX U Pa3BEIKE MOJIE3HBIX HCKOMAEMBIX
B KOMIUIEKCE C TEOJOTHYECKHUMH HCCIEIOBAHUSIMU W OypeHHEM BEIyTCS TOpHBIC
paboTel. OHH OCYIIECTBISAIOTCS C IENbI0O BCKPBITHS KaKOTO-IHOO OMPEIeTeHHOTO
TOPU30HTA WM OOHAXKEHHUS Tela TMOJE3HOTO HCKOMAaeMOro MyTeM YyAaleHUs
MOKPBIBAIOLINX MX MOPOJ, a TAKXKE C LIETbI0 BBIEMKH MOJE3HOTO HCKOMAEeMOro s
U3YYEHHUS €ro COCTaBa U CTPOCHHUS.

[Tonoctu, oOpa3oBaBiIMEcs B 3€MHOM KOpe B pe3yJjbTaTe TOpPHBIX pPadoT,
Ha3bIBAIOTCA TOPHBIMH BbIpaOoTkamMu. Bblpa®oTku, cioyxkamue Uis IOHMCKOB,
pa3BelKd U ONMpOOOBaHUS IOJIE3HBIX HMCKONAEMbIX HA3bIBAIOTCSA Pa3BEIOYHBIMHU, B
OTJIMYME OT 3KCIUIyaTallMOHHBIX BBIPAOOTOK, CIyXallMX AJi1 JOObIYM IOJIE3HOI'O

HCKOIIa€MOTI0.
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Pa3Benounbie ropHbIE BBIPAOOTKH MAENATCS Ha Jerkue (IMOBEPXHOCTHBIE,
HEeryyookue) U Tsokenble (moazemMubie). K mepBbIM OTHOCSTCS pacUMCTKH, KaHaBbI,
HErlyooOKre Myppsl U CKBAaXUHBI; KO BTOPHIM — IITOJIbHH, [IYOOKHE UIYp(QBI,
pa3BelOYHbIE WIaxXThl, KBEpIUIArd, TIE3€HKH, BOCCTAIOIIUE, OPThI, PACCEYKH H
INTyOOKHE CKBAaKUHBI.

Pacuucmrxa — ropHas BeIpabOTKa, OOBIYHO HENPABUWILHOW (OPMBI, KOTOpPas
IPOBOJANUTCS MO CKJIOHY BO3BBIIIEHHOCTH WJIM B OOpTY JOJMHBI C LENbIO YAAJIECHUS
MOYBEHHO-PACTUTEIBHOI'O TIOKPOBA U PBIXJIBIX OTJIOKEHUMH, 3aKPBIBAIOIINUX BBIXO/bI
KOPEHHBIX TIOPO/I.

Konywu — mpocreiimie O00bBIYHO SIMOOOpa3HbIE T'OpPHBIE BBIPAOOTKH
HEOOJIBIIOr0 MOMNEPEYHOr0 CEYEHHUs, KOTOPbIe MPOXOASATCS TJIaBHBIM 00pa3oM s
BCKPBITUSI TTOYBEHHBIX T'OPU30HTOB, MOJIEKAIIUX T'€OXMMUYECKOMY OIPOOOBAHUIO,
st 0TOOpa NUIMXOBBIX MPO0 W3 AJUTIOBHAIBHBIX OTJIOXKEHHWM, WIM JJIsl BCKPBITHUA
KOPEHHBIX OO/, 3aJIETAIOIIUX 0] HAaHOCAMH Ha riryouHe He 6onee 0.5-0.6 m.

Pazsedounoti kanasoti — Ha3bIBAETCSI TOPU3OHTANIbHAS WM HAKJIOHHASI TOpHAas
BbIpa0OTKa HE3HAYUTENIHOMN IITyOMHBI U IHUPUHBI IO CPABHEHUIO C ITTUHOM.

['mybuna mx penko mpesbimaer 2.5-3.0 M, a mouHa 10-50 M. Ho wHoOrma B
npeaenax pyAHbIX MOJIEH U KPYIHBIX MECTOPOXKIEHUN MPOXOISTCS KaHaBbl JJIMHON
70 HECKOJNbKUX KHUIOMETpoB. OHHM HOCSAT Ha3BaHHME MarucTpajibHbIX. KaHaBbl
NPUMEHSIOT [JIsl TIEpPEeCeUeHHUsl IJIACTOB, KWUJI, PYIAHBIX TeJN, a TaKXKe BCKPBITHS
KOHTaKTOB MEXy MOPOJIaMU U PYJaMHU.

llypghet — BepTUKANbHBIE TOPHBIE BBIPAOOTKM MPSMOYTOJIBHOIO pPEXKeE
KBaJIPaTHOTO CEYEHUS, KOTOpbIE MPOXOASATCS HEMOCPEACTBEHHO C JHEBHOM
MOBEPXHOCTH /10 KOPEHHBIX MOPOJ WU MOJEe3HOro uckomaemoro. ['mybuna ux ot 3-
SM nmo 10-15 m, pexe or 20 mo 40 m. Ulypdpsr no rmybunsr 10 M HazbIBaroTCA
MeJIKUMHU, a cBbille 10 M rimy6okumu. B oTaenbHbIX ciayyasx U3 myp@oB npoxoasTcs
pacceuku — TOPU3OHTAIIbHBIE TOPHBIE BBIPAOOTKU MPOTSKEHHOCTHIO OT HECKOJIBKUX
10 naecatkoB MerpoB. Ilpu mpoxonke mypgpoB B 3aBUCUMOCTH OT YCTOWYMBOCTH

nopoJi, IIyOUHBI yp(da U cpoKa ero CIry,Obl CTABITCS pa3IMYHbIE BUAbI KPETIJICHUS.
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Pazeedounas wiaxma — 310 BepTUKaNIbHas TOpHas BRIPaOOTKA MPSMOYTOJILHOTO
peXe KBAJAPAaTHOIO CEYEHHMs, MMEIIIas BbIXOJ Ha JHEBHYIO HOBEPXHOCTh. OT
myp¢doB oTiInyaeTcss 0oabIIeH TIIyOMHON (OT HECKOJIBKUX JIECSTKOB METPOB /10 COTEH
METpOB), OOJBIIMMU pa3MepamMu TomnepedyHo ceudeHus (ot 6 go 12-14 MZ). K
pa3BEeIOYHON IIAXTE, KAK MPAaBUIIO, TPUUIECHSIIOTCS TOPU30HTAIbHbIE WJIM HAKIOHHBIE

MOJI3EMHBIE BBIPAOOTKH (IITPEKH, KBEpIILIaru, OpemMcOepru u ap.).

1 — ckBaxwunsl, 2 — mypd, 3 — KaHaBa, 4 — pacceuka, 5 — mTpeK, 6 — MAaXTHBIN CTBO,
7 — xBepuuiar, 8 — pyIHbIi mTpek, 9 — kamepa, 10 - symnd, 11- opt, 12 —
BOCCTaromui, 13 — cTBOI ciemnoit maxTtel, 14 — moa3eMHas CKBakuHa, 15 — MTOIbHS,

16 — re3zenk, 17 — pynHoe Teno.

Pucynok 1 — OCHOBHBIE THITBI TOPHBIX BBIPAOOTOK [3]
llImonvHa — ropu3oHTaNIbHAS MOA3EMHAsI BHIPAOOTKA, UMEIOIIAsT OUH BBIXOJ]

Ha JHCBHYIO ITOBCPXHOCTD. [HITonsHU MOT'yT HOpPOXOIUTHCA TOJIBKO B YCIIOBUAX
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OJlaronpusATHOTO peiibeda (HaTMUUs KPYThIX TOPHBIX CKJIOHOB WJIM CKJIOHOB JIOJIMH).
Wx niavHA OT JECATKOB M COTEH METPOB JI0 HECKOJIBKUX KHJIOMETPOB. IIpoxomsrcs
IITOJBHU C TETBI0 UCCIICIOBAHUS U BCKPBITHS PYIHBIX TSI U TOPHBIX MOPOJ, KaK IO
MIPOCTUPAHUIO, TAK M BKPECT MPOCTUPAHUS TOPHBIX MTOPOT (pUCYHOK 1).

Keepuinae, wmpex u opm — Moa3eMHBIC TOPHBIC BHIPAOOTKH, HE HMEIOIIUC
BBIX0JIa HA THEBHYIO TIOBEPXHOCTh M COOOIIAIONINECS C HEH Yepe3 CTBOJ MIAXThl WU
mTOJIbHIO. KBepImarom Ha3bIBaeTcsl BEIpaObOTKa, MPOBEICHHAS 1O MYCTHIM IOpOaM
BKpecT ux npoctupanus. LlItpekoMm — BbIpaOOTKa, MPOBEACHHAS IO MPOCTUPAHUIO
NyCTBIX Mopoj (MOJICBOM IITPEK) WIM PYAHOr0 Teiaa (PYAHBIA IITPEK), OPTOM —
BbIPa0OTKA, TMPOBEJICHHAS BKPECT MPOCTUPAHMS TOPOJ IO PYAHOMY TEIy W He
BBIXOJIAIIIAs 32 €ro MPeaebl.

[Tpu mo3eMHBIX TOPHBIX BBIPAOOTKAX PA3IHUYAIOT KPOME TOTO, 8EPMUKAIbHbLE
20pHblEe B8bIPAOOMKU, HE WMMEIONINE BBIXOJAOB HA IOBEPXHOCTh, MPOXOAWMBIC W3
TOPU30HTAIBHBIX TOA3EMHBIX BBIPAOOTOK — Goccmarowjue, HAINPaBICHHBIE BBEPX,
ciensvle waxmol U 2e3eHKu, HalpaBICHHBIC BHU3.

Haxnonnvle 2opuvie 6vipabomku  SBISIIOTCS  TIPOMEXKYTOUYHBIMUA —~ MEXIY
TOPU3OHTAIBHBIMU W BEPTHKAJIBLHBIMH M UMEIOT COOTBETCTBYIOIIME HAMMCEHOBAHUS
OJIM3KOM 110 THUITy BBIPAOOTKH (HAKIOHHBIM INTPEK, IIypd, HAKIOHHBIC IaXTa,
IITOJIBHS U T.JI).

K pa3BemoYHBIM TOPHBIM BBIPAOOTKAM OTHOCSITCS TAKIKE OVPOBble CKEANCUHBI —
BBIPAOOTKH IWIMHIAPUICCKON (DOPMBI, UMEIONTNE HE3HAYUTEIbHBIHN, 110 CPAaBHCHHIO C
JUTMHOM, THaMETp, IPONUIEHHBIN OypPOBBIM HHCTPYMEHTOM.

Ha passpIX cTaamsx TeoJoropa3BeqOYHbIX padOT TMPOXOIATCS TOPHBIE
BBIPAOOTKM  pPa3IMYHBIX THIOB. JIJII TEOJOrMYecKoii ChEMKHM M ITOMCKOB
UCIIOJIB3YIOTCS  KOMYIM, PACYUCTKH, KaHaBbl, Mmyp(dsl, OypoOBbIE CKBaXHUHBI.
IIpenBapurenbHas pa3BeaKa BEASTCSA IJIaBHBIM 00pa3oM OypeHHEM C YaCTHYHBIM
KOHTPOJIEM OYPOBBIX CKBaYKUH ITyOOKMMH ITyp(haMH U TOJIBKO Ha MECTOPOXKICHHUIX
OYEHb CJIO)KHOTO CTPOCHHS TPHUMECHSIOTCS IIOJ3EMHBIC TOPHBIC BBIPAOOTKH.
Cy1miecTBeHHbIE O00BEMBI TMOA3EMHBIX BBIPA0OOTOK XapaKTEPHBI IS JCTaIbHOU

pa3BeKu MecTopoxaeHuit [1].
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2 Ilpaktuyeckoe 3ansitue Ne 1. Ilouckm um pa3Beaka MeIHO-

HHMKeJIEBBIX Py B YJIbTPAOCHOBHBIX OPOIAX

2.1 MeaHo-HHUKeJIeBble MECTOPOKIEHUsS] B YJILTPAOCHOBHBIX MOPOAAX, MX
MHHEpPaJIOrnyecKas XapaKTepuCTHKA. OcobeHHocTu NnpoBeAeHusl

reoJioropa3BeioYHbIX padoT

W3 MemHO-HHMKENEBBIX MECTOPOXKICHWW B  YIBTPAOCHOBHBIX  IOPOJAX
noOwiBaercsi Oonee 50 % wmenu u Hukens. OHM TOBCEMECTHO TEHETHUYECKU U
MIPOCTPAHCTBEHHO CBSI3aHbl C MHTPY3USIMU OCHOBHOT'O M YJIBTPAOCHOBHOI'O COCTaBa.
Pyasl QgopMupyroTcs W pa3Memialorcs TJIaBHBIM 00pa3oM B IMpeJeNax CaMHux
MHTPY3UBOB U B NMPUMBIKAIOIINX MOPOJAX CO CTOPOHBI Jieayero 6oka MHTPY3UBOB.
Jns  MarMaTU4ecKuX  CyJb(PUIHBIX  MEIHO-HUKEIEBBIX  MECTOPOXKICHUMN
pyZnooOpa3oBaHWe  3aKJIIOYaeTcs B  MEPBOHAYAJIHHOM  HAKOIJIGHUM HMX B
MarMaTM4ecKkoM odyare, a 000co0jeHue Cyab(PUAOB W MPOUCXOAUT B Tpoliecce
BHeIpeHus, JuddepeHunanuu ¢ JUKBAUM  [EPBOHAYAIBLHO  OJHOPOJIHOIO
HUKEJICHOCHOTO paciulaBa Ha JIB€ JKHJIKOCTH: CWIHKATHYI0O U CYIb(OUIHYIO
cocrapisrome. CynbpuaHblii paciuiaB, Oigarogapsi OOJIBIIOMY BECY OIyCKaeTcs U
KOHIIEHTPUPYETCS B TPHUIOHHBIX YaCTSAX HMHTPY3UBOB W KPUCTALIU3YETCS IOCIHE
KpUCTAJUIM3AIlMM  CWJIMKAaTHOTO pacmiaBa. [logbeM  HHUKEIEHOCHOW  Marmbl
COBEpIIAETCS MO TIyOMHHBIM paszjioMaM, TIyOOKO TMPOHUKAIOIMIMM B MAaHTHIO,
KOTOPBIEC U ONPEEISIOT T€OJOTMUYECKYIO MO3UIIUI0 PYIHBIX PailOHOB U TIOJIEH METHO-
HUKEJIEBBIX MECTOPOKACHUN. MecTopoKaeHUs Cyab(PUIHBIX METHO-HUKEIEBBIX PY/
MPUYPOUCHBI K MacCHBaM OJMBHUHUTOB, IMHPOKCEHUTOB (TMIEPUIOTHTOB), WX
CCpPIICHTUHU3UPOBAHHBIM PA3HOCTSIM, CEPIICHTUHUTAM U rab0ponaam [1].

[IpenmoceuikaMu  MpU  TOUCKAX MOAOOHBIX  PyAd  CIyXaT  HaJudyue
YIIBTPAOCHOBHBIX TOPOJI, JTAKKOJIUTOBAS M JIOTIOIUTOBAsT ()OPMBI MHTPY3HM, HATUIUE
BKPAIUICHHBIX CYJb(QUIOB MEIHU, HUKENs, jKelle3a M 30HBl OKUCJICHHBIX Py,

IMPUCYTCTBHUC PYAHBIX 00JIOMKOB B ACJIIIOBHUU U 3JIIOBHUH KOPBI BEIBCTPHUBAHUA.
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[Ippy momckax ®  pa3BEIKE METHO-HUKEIEBBIX pPyA  NPUMCHSIOTCS
reopu3ndecKkue METOAbl HCCICAOBAHUMN, TaKWe KaK TpaBUMETPHS, MarHUTO- H
ANIEKTPOpa3BE/IKa U TOPHO-OYpOBbIE pabOTHI — MPOXOJKA KaHaB, MIyp(OB U MITOJICH
[3, 6].

Haubonee kpynueie Mectopoxaenusi Poccuiickoit @enepanuu — Hopunbek-1,
Tanmnaxckoe, Oxtsa0ppckoe u  Monueropckoe. M3 3apyOexHBIX HamOoiee
npeactaButenbHpl  JIuaH-Jleiik B Kananme, Ilunmanc6epr B HOAP, Kambanga B
ABctpaninn u apyrue. dopMa pyaHbIX Ten Hauboliee KPYHMHBIX MECTOPOKICHHIM
miacToo0pasHas, pexe KUiibHasi, CToJI0000pa3Hast MiIu U30METPUYHASL.

XapakTepHOW 0COOECHHOCTHIO MEIHO-HUKEIIEBBIX MECTOPOXKICHUN BCEro MUpa
SBJIICTCS BBIICP)KAHHBIM MUHEpaNbHBIA COCTaB pYA: MHPPOTHH, TCHTIAHIUT,
XaJIBKOMMPUT, MarHeTur. KpoMe HUX B pyJax BCTpEYAIOTCS MHUPUT, KyOaHWT,
MOJIUTUMUT, HUKEIIWH, MUJUICPUT, BUOJAPUT, MUHEPAJIBl TPYIIIIHI TUIATHHBI, U3pPEIKa
XpPOMUT, apCeHUABl HHUKEIS W KOOaibTa, TajleHWT, cdamepur, OOpHUT, Tpadwur,
CaMOpPOJHOE 30JI0TO.

Pynbr kommiekcueie. B Hux comepskurcs (B %): Ni 0.6-5, Cu 0.2-6, Co 0.01-
0.1. Ortnomenue Ni/Cu=1.5-2.5:1. Otnomenne Co/Ni=1.2-1.4. bemusie pyas
(aukens g0 1.5 % - B OCHOBHOM BKparuieHHbIE) oOorarnarorcs. borareie pysl
(aukens Oomee 1.5 %) Moryr wuATH B IUIABWIBHYIO mepepaboTky 0e3
npeaBapuTeabHoro oboramenus. M3 Mmenno-HukeneBbix pya uspiekaoT Cu, Ni, Co,

Metael Tpynnsl Pt, Au, Ag, Se, Te.

2.2 MeToauka npoBeieHUsI MPAKTHYECKOI0 3aHATHS

2.2.1 UcxoaHble TaHHbIE J1JIs1 TPOBeIeHUsT PadoThI

Bo Bpemst ctpouTenbscTBa 1I0poru B pailoHe MyHKTa 5 (PUCYHOK 2) B MOPEHBIX
OTJIOKEHMSIX Ha TIyOMHE 2 M HaleH BallyH Oyporo *xene3Hsika. B HeM oOHapy>KeHbI
PENUKTBI  CYyNb(PUAOB, Cpeld KOTOPHIX YCTAHOBIEHBI MUPPOTUH, XaJbKOIUPHT,

IICHTJIAaHIUNT.
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B nopoxHoii BbieMke (IyHKT 1) HaljieH BaJyH OJIMBUHMTOB, COJEpKaIIUi
BKpaIUIEHHOCTh MUPPOTUHA, MapKa3uTa, XaJdbKOIUPUTA U MEHTIaHIuTa. BKkparuieHoe
cogepxkanue cyiabpuaoB 10-20 %. B myHktax 2-5 Ha KOpEHHBIX IMOpPOAAxX
HaOJIIOJIAIOTCS  OTYETJIMBO BBIPAXXEHHBIE JICAHUKOBBIE OOpPO3Jbl U TIyOOKHE
LapanuHbl, UMEIOIHUE CJEeAYIOIINE a3uMyThl HalpaBlieHHs B rpaaycax: m.2=130,
11.3=160, m.4=210, 1.5=190 (pucyHok 2)

Tpebyemca: ucxonss U3 yCIOBUW 3a/laud, ONPEIEIUTh BEPOATHBINA TE€OJIO0ro-
IPOMBILIJIEHHBIA THUII MECTOPOXKICHHS W TPEIJI0KUTh PAlMOHAIBHBIE METOJBI €ro

ITOMCKOB 1 PA3BCIAKH.

2.2.2 MeToauKa M MOCJIe10BATEILHOCTD POBEIeHUs PadoThl

IInan pewenus 3a0ayu

1 Ilo cocraBy pyAHBIX MHUHEpPAJIOB B BaJlyHax OPYACHEIONW MOPOAbI
OIPEAEIIUTH THII MECTOPOXKIACHUS.

2 Ilo reomornyeckoil KapTe ONPEAECNUTh BEPOATHOE MECTOIOJIOKEHUE
KOPEHHOI'0 MECTOPOKACHUSI.

3 PazpaboTtaTh METOMKY JETAIbHBIX TTOUCKOB, YUUTHIBAsI, UTO COJIEPKAHHUE U
COCTaB PYJIHBIX MUHEPAJIOB, a TAK)KE YKa3aHHAS B YCIOBUU TEKCTYpa PYJ MO3BOJISET

IMPUMCHUTH U ONIPCACIICHHLIC F€O(1)I/I3I/I‘ICCKI/I€ METOABI IIOUCKOB.

Xo0 pewenus 3a0auu

1 IIo cocTraBy pyIHBIX MUHEPAJIOB B BAIIYHAX OPYACHEIOW TOPHOM IMOPOABI,
TAKOBBIX KakK MEHTJAHJNUT, XaJbKOIUPUT, MApPKa3UT, MHUPUT, ONPEHEISIeM, 4YTO
OpYAEHEHHUE OTHOCUTCA K METHO-HUKEIEBOMY THUITY.

2 Jlna onipeneneHus MECTOHAX0KIECHHUSI MECTOPOKICHUS IPUMEHSIEM BaITyHHO-

oboMouHbIi MeTox [3].
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3 VYuuthiBas peiibed) MECTHOCTH, a3UMYThl CKOJIbKE€HUS OOpO3] JIBHKEHUS
JEAHUKA, JEJIaeM 3aKJIOYEHHE, YTO KOPEHHOE MEIHO-HHUKEIEBOE MECTOPOXKIAECHUE
HaxOJMTCS Ha CEBEPO-3amaie yJyacTKa.

4 BanyH ¢ OypeIM >KEJIE3HSIKOM, OKHCIHUBIIAsCS B MpOLECCEe ABMKECHUSA
JI€HUKA IIPOMBILIJICHHAS PYy1a, XapaKTepHas I BEPXHHUX YacTE MECTOPOXKICHUN
nogoOHOro tuma. B cBA3M ¢ 3TUM MOXHO TPEANOJOXKUTh, YTO Haubolee
KayeCTBEHHbIE PYJbl HaXOASATCs Ha Oojiee MIyOOKHX THUIICOMETPHUYECKHX YPOBHSIX
paccMaTpUBaeMOro o0beKTa.

5 CocraBngem reojgorudeckuii pazpes no juHuu A-b. M3 koroporo, cyas mo
AJEMEHTaM  3ajieraHus, BHUAHO, YTO IUIOIAAb MECTOPOXKIEHHS  Claraercs
MHTPY3UBHBIM TEJIOM, MpEeACTaBsAomUM coboi sononur. [locnennee Takxke
CBUJICTENICTBYET B IOJb3y HAIWYHS MEIHO-HHMKEIEBBIX Py, KOTOpHIE TIJIABHBIM
o0pa3oM NPUYPOUMBAIOTCA K pACCIOCHHBIM PAa3HOCTSAM YJIbTPAOCHOBHBIX U
OCHOBHBIX MarMaTH4YECKUX TeJ TOJJOOHOT0 THIA (PUCYHOK 2).

6 Ilopoapl, crnararommue OOBEKT, TSKEIble U MarHUTHbIE. B CBs3u ¢ 3TUM
HEOOXOAMMO MpPOBECTU Teodu3nueckre padoThl ¢ NMPUMEHEHHEM T'paBUMETPUU U
MarHUTOMETPUHA C LEIbI0 OKOHTYPUBAHUS MECTOPOXKICHUSA 10 IUIOIIAAU U
MPEANOI0KUTEIHHOTO ONPEACICHUS Pa3BUTHUS PYIHBIX TEJ HA TI1yOuHY.

7 Jns momydeHusi Ooyiee JTOCTOBEPHBIX HAHHBIX HEOOXOAUMO MNPOOYpUTH
HECKOJIBKO OJTMHOYHBIX KOJIOHKOBBIX CKBaKUH.

8 Ecnum mnonydeHHble aHaJIUTHYECKUE JaHHble OyAyT COOTBETCTBOBATh
IIPOMBILIJICHHBIM PyaM, CI€AYyET Ha4aTh NPOBEICHUE IPEABAPUTEILHON PA3BEAKH.

9 C »TOl menpl0 CTaBUTCS MPOPIIbHOE pa3BenodHoe Oypenme. Pacctosnme
Mmexy npoduisamu 1.0 kM, MEXTy ckBaknHaMu Ha podmiax 0.5 kM.

10 Jns monHoOM XapakKTEPUCTHKUA PYA U BO3MOKHOM JAIbHEUIIIEN MOCTAHOBKH
JEeTaJbHOW pa3BelKH CIEAyeT NpOOUTh IITOJIBHIO W IMPOU3BECTH  OTOOP

TEXHOJIOIMYECKHX P00 (PUCYHOK 3).
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1 - ONMBUHUTEI, 2 — MUPOKCEHUTHI, 3 — rabOpO-HOPUTHI, 4 — apXelCKUe THEHCHI,
5 — MUKPOKJIMHOBBIE TPAHUTHI, 6 — HEpPACUIICHEHHBIE HI)KHETIAIE030HCKHE
OTJIOKEHUS, 7 — KOHTAKThl MEXIY TOpOJiaMH, 8 — pyJHbIe Tena, 9 — OypoBbIe

CKBa’>XUHBI.

Pucynok 2 — Cxemarnueckas reosiorndeckas kapra [10,11]



ckE 1 CkE 2

1- pa3BegoUYHbIE CKBAXKUHBI, 2 — IITOJIbHS; IPOYUE 3HAKK HAa pUCyHKe 2.1

Pucynok 3 — Pa3pe3 no nmuaun A-b [10]

2.3 KoHTpoOJIbHBIE BOIIPOCHI

1 B xakux oOpa3oBaHMsIX HamOOJEe YacTO BCTPEUAIOTCS METHO-HHUKEICBBIC
pyabi?

2 Kakue KpymHbIe MECTOPOXKICHUSI MEIHO-HUKEIIEBBIX Pyl BaM U3BECTHBI?

3 Kak o0pa3yroTcsi MeTHO-HUKEJIEBbIE MECTOPOXKICHUS ?

4 TlepeuncnuTe OCHOBHBIE MUHEPAIbl METHO-HUKEIIEBBIX TIPOSIBICHUN?

5 Kak mnpoucxoiiT TMO3TAlHO TOUCKKM W pa3BelKka MEIHO-HUKEIEBbIX

MECTOPOXK/ICHUI B OCHOBHBIX M YJIbTPAOCHOBHBIX MTOpOAaX?
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3 IlpakTtuyeckoe 3ansitue Ne 2. Pa3Beaka MecTOpPOXKIAeHUI

KeJie3a B IOKeMOPHHCKMX MeTaMOP(HUYeCKUX Mopoaax

OCHOBHBIMHM 3aJladaMU CTYJICHTOB, H3Yy4alOlIUX JaHHYIO TEMY, SBISICTCS
OBJIaJICHUE HABBIKAMHW M METOJAaMH IPOBEACHHS MPEABAPUTEIBHON H JeTaTbHOU
pa3BelOK C OMpeelIeHHEM Ha TIyOMHE MapaMeTpoB IMOJIE3HOTO HCKOMAEeMOTro, €ro
MOIITHOCTH, TIOJOKEHUS B MPOCTPAHCTBE W TOCJIEAYIONEH MOCTAHOBKU TOPHBIX W
OypOBBIX padoT.

[IpakTrueckoe 3amaHue MPEACTaBICHO ABYyMs pasneinamu. B mepBom paszmene
NPUBOJIATCS  OCOOCHHOCTH  PacHpOCTPAHEHUS  MECTOPOXKICHUH  KEJIe3UCTHIX
KBapIIMTOB B 3E€MHOW KOpe, MX T'E€HETHYECKHWE THITBI W METOAMKa pa3Benku. Bo
BTOPOM Ha OCHOBE TPEIaraeMoro TeOJIOTMYECKOro 3aJaHus MoKa3aHa MOdTarHas

MMOCJICA0BATCIbHOCTL IPOBCACHHUA PAa3BCAKH HaA HpOFHOSpreMOﬁ IIomaam.

3.1 MecTopoxkaeHus :KeJe3UCTbIX KBAPIUUTOB, WX MHUHEPAJOruveckKas

xapakTepucTuka. Oco0eHHOCTH NMPOBeIeHNUsI Te0J10ropa3Bel0uHbIX padoT

Kenes3o sABnsercss OAHUM U3 paCHPOCTPAHEHHBIX 3JIEMEHTOB 3€MHOM KOpbI. Ero
BecoBOM Kimapk coctaBiasier 5.1 % (wmu 0.43 % mo obvemy). OHO 0Opaszyer
MPOMBIIIVICHHBIE ~ KOHILIEHTpPAllMd B CIEAYIOIIMX  TIE€HETUYECKHUX  Tpymmnax
MECTOPOXKICHUM:

1) cOOCTBEHHO MarMaTH4YECKHX;

2) KOHTaKTOBO-METaCOMAaTHYCCKHUX;

3) ruapOTEPMATBHBIX;

4) 0CTaTOYHBIX, CBA3aHHBIX C KOPOI BBIBETPUBAHUS;

5) uHQUABTPAIIOHHBIX;

6) ocaIOYHBIX;

7) MeTaMOP(OreHHBIX.
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Cpean ynoMsiHyThIX T€HETHUECKUX I'pyII Haubosiee BaXKHOE 3HAUEHHE UMEIOT
MeTaMOp(OreHHble, Ha JOJI0 KOTOPBIX MNPUXOAUTCS Oojee MOJIOBUHBI 3aracoB
MUPOBBIX pyA. OHM 00J1a1al0T MHOTOMWIJIMAPAHBIMU 3aracaMu pyd M U3BECTHBI Ha
Kananckom (Bepxuee Ozsepo), bpasmibckom (Munac-XKepaiic), Wunniickom
(Cunroxymckoe), IOxno-Adpukanckom, bantuiickom (Ceepras IlBenus) wu
VYkpaunnckom (KpuBoii Por) murax, a Ttaxxke ©Ha Kwuralickoir mmatdopme
(Anbmanckoe), Kypcko-Boponexxckom (KMA) maccuBe M Apyrux TpPOBHHITUSIX,
CJIOKEHHBIX JOKEMOPUICKUMU 00pa30BAHUSIMU.

Pa3mernienune >xene3opyaHbIX MPOBUHIMN, B KOTOPBIX MOJXYYWIH Pa3BUTHE
MeTaMOp(OreHHbIE MECTOPOXKIEHHUS, MOAUYUHSIOTCS HEKOTOPbIM ONpPEeIeIeHHbBIM
3aKOHOMEPHOCTSIM.  ['€0JIoro-CTpyKTypHOE  MOJIOKEHHE  UX  OIpenensercs
MIPUYPOUYECHHOCTHIO:

1) K OKpaWHHBIM 4YacTsM IIMTOB (HAa I0XHOW oOkpamHe Kanajckoro mura
pacnojyaratorcs MectopoxaeHus Bepxuero O3zepa);

2) K BHYTPEHHHUM TpOrudaM, HampuMep, MECTOPOXKICHUS KENE3UCTHIX
KBapuuToB paitona Jlabpamop-KBebexk mnpuypouensl k JlaGpamopckomy mporuly,
BBITNIOJJTHEHHOMY 0CaJJ0YHO-BYJIKAHOT€HHBIMU 00pa30BaHUSMHU MPOTEPO305, PA3BUTHIX
Ha apxeiickux THeiicax. Takoe xKe TMONOKEHUE 3aHUMAIOT MECTOPOXKICHUS
xene3ucteix kBapuutoB KHP u 3amapnoit ABctpanuu (Kene3opyaHbie paniOHbBI
[TuncOepu u Xamepcnn);

3) k y3kuMm mporubam Ha ImHTax. [IpumMepoM CIyXHUT YKpauHCKas
KEJIe30pyAHAsl TPOBUHLMUA, TN€ IKEIE30PyAHbIE MECTOPOXKACHUS TITOTEIOT K

JIOKaJbHOMY MPOTrU0Y, pa3BUBIIEMYCS BAOJb ITyOMHHOIO pa3aioMa.

OcHo8HbIE MUHEPATIbL HCENE3HBIX PYO

W3 MHOTHX JECSTKOB MHHEPAJOB JKelie3a MPOMBIIUICHHOE 3HAYCHUE HUMEHOT
aumb HemHorue: MarHetutr — Fe304 (72.4 % Fe), rematur — Fe203 (70 % Fe),
maptut — Fe203, Oypsrii xene3nsk — Fe203*nH20 (48-63 % Fe), cunepur — FeCO3

(48 % Fe), mamozut — 4FeO*Al203*3S102*4H20 (55-65 % Fe).
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TpeboBaHus K KeEJIE3HBIM pyJaM 3aBUCAT OT UX MHUHEpPAJIbLHOrO cocTaBa. J[js
MAarHeTUT-TEMAaTUTOBBIX Py IPOMBIIUIEHHOE COIEPKAHUE JKEJIe3a COCTABIACT S5-
77 %. MaraeruroBble pyabl MOTYT pa3paldaTbiBaTbcsi M € 0oJee HUBKUM
COJIEp’KaHMEM METallJIa, HO TOrJa OHM TPEOYIOT MPEABAPUTEIILHOTO OOOTraleHUS
AJIEKTPOMArHUTHOW Cenapanuei ¢ MOJIy4eHUEM KOHLEHTPATOB. JIMMOHUTOBBIE PYAbI
paspabarsiBaroTcs npu conepkanuu 38-40 % kenesa, a cunepuroBbie nmpu 30-38 %
xKenesa. B ciyuae TOBBIIEHHOTO COAEp)KaHUA B pydax CyJabQUIOB OHHU

MOJIBEPratoTCs MPEABAPUTEIILHOMY O0KUTY.

Memamopgozennvie mecmopodicoenus xenesa

Hakorsenue  MakcuMmanbHOrO  KOJMYECTBA  JKeje3a UM o0pa3oBaHHE
MECTOPOXK/ICHUM, YHHUKAJIbHBIX [0 3amacaM pyld, XapaKTepHO ISl JOKeMOpHs.
CymiectByeT MHEHHE, YTO OHM HMMEIOT MEPBUYHO-OCAJ0YHOE IMPOUCXOXKICHHE U
3aHMMAIOT ONpEEICHHOE MOJIOKEHHE B CcTpaturpaduyeckom paspese. s sTux
MECTOPOXKICHUM XapakTepHa CIO0KHAs CTPYKTypa PYAHBIX NPOBHHLIMN U PYIHBIX
IIOJIEH, @ TAKXE OYEHb CIIO’KHBIE, YaCTO HEACHBIC MEPEMENICHUS U KOHILIEHTpaLUU
xene3a. K paccmaTrpuBaeMOMy IIPOMBIIUIEHHOMY THILY OTHOCSITCS YHHKaJIbHbBIE
mectopoxaeHus Kypckoir marautHoi anomannu (KMA), Konbckoro moiryoctpoga,
Manoro Xunrana u apyrue (P®), Kpuoro Pora (Ykpauna), AHbiianb, TyHKYH
(KHP), paiion Bepxuero Ozepa (CIIA), mecropoxnenus WMuauum, bpaszunun,
Kananp, Ascrpanuu, IOxHoit Adpuku u 1ap. 3amacel pya  OTAEIbHBIX
MECTOPOXICHHIA 3TOro Thuma coctapistot 10-15 mupa. T [1,8].

MecTopokIeH s JaHHOTO MMPOMBILIJIEHHOT'O THIIA IEIUTCS Ha TPU MOATHIIA.

K nmepBomy noatuity OTHECEHBI MECTOPOKIAEHUS JKEJIE3UCThIX KBAPIUTOB. JTO
YHUKQJIbHbIE W KpyOHbIE 10 3amacaM pyad  0CaJouyHO-MeTaMOp(OreHHbIe
MecTOopoxaeHUsI. OHU NPEICTaBIECHbl PyAAMHU CO CPEAHUMU COJIEPKAHUSAMU XKele3a
33-35 %. XKene3ucTpie KBapLUUTHI UMEIOT IJIACTOBYIO (JOPMY U 3aJIETal0T COTJIACHO C
BMEUIAIOIMMHU UX CIIaHIAMU. YepenoBaHUe jKEIe3UCThIX KBAPLUUTOB M BMELIAKOIIUX

UX CJIAHIIeB 00pa3yeT >KeJIe30pyAHble CBUTHI OOJbIION MomHOcTH — OoT 200 1o
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1500 M. TTpOTSKEHHOCTh ATHX CBUT U3MEHSETCS OT HECKOJBKHX JECSITKOB JI0 COTEH
METPOB. MOIIIHOCTh TUIACTOB JKEIE3UCTHIX KBAPIMTOB KOJIEOJIETCS OT HECKOJIbKUX
MeTpoB 10 75-400 m.

[Topons! xene3opynHON (opManuu SBISIOTCS (arueil APEeBHUX OCATOYHBIX
TOJI, KOTOpbIC TMpPETEpIeNd CKIamJyaThie U JU3BIOHKTUBHBIC JeOopMaIiu |
HOJIBEPIJINCh WHTCHCHBHO NPOSBICHHOMY pErHOHaIbHOMY Meramopdusmy. Jlis
nopoJ 3To (HOpMALIMU Pa3IHMYHBIX PAOHOB MHUpa XapaKTEPHO CXOJCTBO UX COCTaBa
u Tekctyp [4, 5, 6].

3amachl KEJIE3UCTBIX KBapIUTOB CO CPEAHUM conepkaHueM 35 % ikeresa

oleHUBarOTCs B 50 MIIPJI. T, U3 KOTOPBIX Oorateix pyn 6onee 1 mupa. T [4].

5 KE 17 Ia

1 — rHEWCHI; 2 — TpaHUTHI; 3 — QUIUTUTHI, 4 — KBAPIUTHI; 5 — UTa0aApUTHI; 6 —

U3BECTHAKH; 7 — nruabasbl; 8 — cOPOCHI

Pucynok 4 — Pa3pe3 yepe3 mectopoxxaenne Munac-Xepatic (bpazwnus) [4]
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OrpoMHBIMH 3amacaMy JKEJIE3UCTHIX KBapIIMTOB, MMEHYEMbBIX umabapumami,
pacnionaraer bpaswius. Tonbko B 1mrTate Munac-Xepaiic (pucyHok 4) oHU
coctaBisitor Oosnee 30 mupa. T co cpenHum copepxkanuem Fe 30 %. OOmas
MOIIHOCTh TpOAYKTUBHON Tonum 1200 M, a oTAenbHBIX IutacToB a0 150 M mpu
TUTOIIA TN JKee30pyaHoro O6acceiina 7000 kB. kM [5].

Ko BTOopoMy mOATHIYy OTHOCATCS MECTOPOXKIEHHUS, TPEICTaBICHHbIE
OoraTeIMU IO cojiepkaHUI keneza pynamu (45-70 %). Otu pyabl oObUHO 0e€3
oOoraiieHus MocTynaT B MeTautyprudeckuit nepenen (Kpusoit Por).

PaccmarpuBaemble MECTOPOXKIEHUSI MO 3amacaMm Pyl KpYNHbIE, HEPEIKO
YHUKaJIbHbIE, OTPOMHOM MPOTSHKEHHOCTU. MECTOPOXKIEHUsI 4acTO UMEIOT OOJbIIOoe
YUCJIO PYJIHBIX TEN pa3IuyHON (POPMBI — IIIACTOOOPaA3HOM, CTOI0000pa3HOM, IITOKO-

Y JTUH3000pa3HOM.

Paszeeoxa MecmopoofcdeHud IHCENIEIUCMBLX Keapyumoes

IIpeosapumenvuas pazseoxa

Ha ocHoBe pe3yibTaToB MOMCKOBO-Pa3BEOYHBIX padOT BhIOMparOT Haubolee
MEPCHEKTUBHbIE YYACTKH MECTOPOXKACHHS JIJIi MOCTAaHOBKHM pPa3BEIOYHBIX PpadoT.
MeTtonbl pa3BeAKHd ONPENEISIIOT MOCIEN0BATEIbHOCTh €€ NPOBENICHUS C TaKuM
pacdyeroM, 4YTOOBI 10 3aBEepUICHUS pa3BelOYHBIX pPAaOOT MOJYYHUTh BaKHEHIIHE
JaHHbIE, ONPEAEISAIONME TPOMBIIUICHHYIO LIEHHOCTh MECTOPOXKICHUSI.

B nporecce npeaBapuTenbHONM pa3BeIKH PEIIAIOTCS CAEAYIOIINE 3a0auHn:

1 I'eomeTrpuzanys pyAHbIX IUIACTOB, ONPEIEIECHUE UX MOIIHOCTH, IUIOMIA[H U
Ha OCHOBE JTUX JaHHBIX oObeMa U (OpMBI, a TaKKe YCIOBHH 3alleraHus,
OJTHOBPEMEHHO BBIIEISIOTCS YYaCTKU CPEIU PYIHBIX IUIACTOB C HEKOHAULMOHHOM
MOIIIHOCTBIO MJIM COJEpXKaHUSAMHU JKene3a. I'eoMerpusanus NPOBOAUTCS C Y4ETOM

YCTAaHOBJICHHBIX KOHI[I/IHI/Iﬁ IO MOIIHOCTH PYAHOI'O TCJIa U COACPIKAHUIO JKCJIC3a B

pyac.

27



2 BeigeneHue NOpUPOAHBIX THUIIOB W MPOMBIIUICHHBIX COPTOB  PYI.
OrnpezeneHue CTPOCHUSI PYAHBIX TEJl, BBISIBIICHHE TUIIOB Pa3pe30B M YCTAHOBJICHUE
YCTOMYMBOCTH CTPOCHUS PYJHBIX IJIACTOB.

3 VYCTaHOBJIEHWE MUHEPAIBHOTO M XHMHUYECKOrO COCTaBa pPyAd, a TaKKe
MpEABAPUTEILHOE BBISICHEHUE PACTIPENENICHUS MOJIE3HBIX KOMIIOHEHTOB B PYIHOM
T1acTe.

4 Omnpenenenne ¢usndeckux (KpernocTb, 0ObEMHBIA BEC, BIAXKHOCTh PyA U
T.I1.) U TEXHOJIOTUYECKUX CBOUCTB PY/I.

5 BbelsicHEeHHE TOPHOTEXHUYECKUX U OCOOCHHO THUAPOTeOIOTHYECKUX YCIOBUM
BCKPBITUSL M Pa3pabOTKM MECTOPOXKACHUH, a Takke pa3MelleHHe OTBaJoB,
MPOMBIIIJICHHOTO W JKWJIOI0 CTPOUTEIIbCTBA C YYETOM IPUPOJTOOXPAHHBIX
meponpusrtuii [1,4, 6, 8].

Ecnau npoTsbkeHHbIE KPYIHBIE Tela KEJNE3UCThIX KBApIIMTOB OOHAXKAIOTCS Ha
MOBEPXHOCTH, OHHM ONPOOYIOTCS TPU TMOMOIIM CEPUU TapalIeNIbHBIX KaHaB,
MIPOXOAUMBIX BKPECT MPOCTUPaHUsl PyIHbIX Tell Ha pacctosiHuu 50-100 M apyr ot
npyra. Pa3zBenka riryOOKMX TOpHU30HTOB OCYIIECTBISICTCS (B CBS3M C OYEHb KPYTHIM
MajicHUEM PYJIHBIX Te) OypeHuEeM HAKJIOHHBIX KOJOHKOBBIX CKBAKUH (PUCYHOK D) €
MPUMEHEHUEM CaMOXOJHBIX OYpOBBIX YCTaHOBOK, Ilpu »3ToM wucnons3yercs
KBaJ[paTHasl WIK MIPSMOYTOJIbHAS Pa3Be0YHAsI CETh C PaCCTOSHUSIMHU B 150 M Mex Ty
ckBakuHamu 150-250 M npoduiamu.

Ha Bcex CckBaxwHaX TMPOBOJAUTCS TEOJOTMYECKas JOKYMEHTAalus U
KOMIUIEKCHBIH KapoTax, B pe3yJibTaTe 4ero HaJAeKHO YCTAHABJIMBAETCS CTPOCHUE
PYIHBIX IUIACTOB W MPUPOAHBIE TUIIBI pyA. KepH CKBaKUH HCHOIB3yeTCA AJisl 0TOOpa
mMTYy(QHBIX W CEKIMOHHBIX TPpo0. Pe3ynbrarel pa3Benku OypOBBIMU CKBOKHMHAMH
MOJIBEPTalOTCS KOHTPOJIO MyTEM MPOXOAKH COMPSIKEHHBIX ITYP(OB, YUCIO KOTOPHIX
coctaBnsgeT 2-3 % OT Yuclia KOHTPOJIUPYEMbIX CKBaXHH. OTOOP TEXHOJIOTHYECKHUX
po0 MPOU3BOJIUTCA U3 KOHTPOJIBHBIX HTYPGOB.

[IpoBenenue 3TuX pabOT oOecredyuBaeT HaJEKHOE BBISICHEHUE I€0JIOTMYeCKOro
CTPOECHUSI MECTOPOXKJIECHUSI HA OCHOBE MOCTPOCHHMS T'€OJIOTMYECKUX Pa3pe30B B ABYX

B3aUMHO NCPHICHAUKYIIAPHBIX IINTIOCKOCTAX. O)IHOBpeMeHHO OIIpCACIIAIOTCSA
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UCXOAHBIE JaHHbIE, OTPAXKAIOIIUEe TIOPHOTEXHUYECKHE YCJIOBMs JAallbHEHIIen
pa3BelKU U pa3padOTKH MECTOPOXKJEHUs. Bce pe3ynbTaTsl pa3BeiKH HCIOIb3YOTCS
Uil mojcyera 3anacoB no kareropusiM C1 u (2, BbIIEIEHUS KapbEepHBIX IONEH,

MIPOMBITIUICHHON OIICHKU U OTPEEICHHUS OUYePETHOCTH Pa3pabOTKH MECTOPOKICHUSI.
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1 — marneruToBas pyzaa; 2 — BMeIIaroIas mopoja

Pucynoxk 5 — Cxema pa3Beku Keje30pyIHOr0 MECTOPOKIeHusA. BBepXy mian
PYIIHOTO TeNa Ha MOBEPXHOCTU. BHU3Y — IJ1aH pyAHOro Teja Ha TOPU3OHTE IITOJIBHU

Y TIONIEPEYHBIH pa3pe3 PyAHOro Tella CO CKBaKMHAMH HAKJIOHHOTO OypeHus [17]
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Bce pesynapTaThl pa3BeoKM HCHOJIB3YIOTCS IS MOACYETa 3aracoB 110
kareropussiM C1 m C2, BBIAENEHUS KapbEPHBIX ITOJIEM, MPOMBIIUIEHHON OLIEHKH H
ONpEACIICHUs]  OYEPEIHOCTH  pa3paboTku  MectopoxkaeHus. K okoHuaHuUIO
MpeABApUTEILHON Pa3BEJIKU COCTABIISIETCS TEXHUKO-PKOHOMUYeckui noknan (TO/)
C Ueabl0  OOOCHOBaHUS  LI€JI€COO0OPAa3HOCTHM  MPOMBIIIIEHHOTO  OCBOEHUS

MECTOPOXKICHHSI M IIPOBEACHUS ACTAIbHOM pa3BenkH [4, 5, 9].

Jemanvuas pazeeoka

Ha MecTopox1eHUsX MONYYHBIIMX MOJIOKUTEIBbHYIO IPOMBIILIICHHYIO OLEHKY
M HAMEUEHHBIX K OJKCIUTyaTalluu B OJMkalIiue Tojbl, MPOBOAUTCSA JeTajbHas
pa3Benka.

B nepuop neranbHOM pa3zBeAKU pEIAIOTCS CICAYIOMIUE 3a0aUu:

1 VTOouHSIOTCS KOHTYPHI PYAHBIX IIACTOB, WX (POpMBI U 00BEM, a TaKKe
FEOMETPUsS] MOYBBI M KpPOBJIM IJ1aCTOB. OKOHTYPUBAIOTCS YYACTKU IUJIACTOB C
HEKOHJWLIMOHHBIMHU OKA3aTEIIMU.

2 3aBepuIaroTcs UCCIENOBaHUs MPUPOAHBIX TUIIOB M MPOMBIIIJIEHHBIX COPTOB
pyA. YTOYHSIETCS CTPOCHUE PYJAHBIX LJIACTOB.

3 HapexHo ycTaHaBIMBAaeTCS KadyeCTBO pPyI C YYETOM KOMIUIEKCHOIO
WCTIOJIb30BaHUs, TO €CTh YTOYHSIETCSI MUHEPAJbHBIM M XUMHYECKUH COCTaB PV,
pacnpenelieHue TOJIE3HBIX M BPEAHBIX KOMIIOHEHTOB B pYIHBIX IUIacTax. B
MOJTY3aBOJACKUX YCJIOBHSIX 3aBEPIIAIOTCS TEXHOJOTHMYECKUE WCHBITAHUS PyA C
BHIOOPOM M OOOCHOBAHMEM TEXHUYECKM W SKOHOMHYECKH ONTHUMATbHOU CXEMBI
o0orameHuss pyJ W METAJUIypTHYeCKOro TIepesesia KEIe3HbIX KOHIIGHTPATOB H
OPYTUX MPOJYKTOB TOPHO-METAITYPTUUECKOT0 ITPOU3BOACTBA.

4 W3BICKMBAIOTCS MCTOYHUKU BOJOCHAOKEHWS (TEXHUYECKOW W THUTHEBOMN
BOJIbI) M YTOUHSIOTCSI TOPHOTEXHUYECKUE YCIOBHUS.

JletanbHast pa3Beika MPOBOJUTCS IyTEM CTYILICHHS Pa3BEIOYHBIX PO U
CKB)KHMH HA HUX JO CTENEHU 00ECIEeYUBAIOIICH MepeBo/l 3anacoB Pyl U3 KaTeropuu

C1 B xareropun 4 u B wm yactu 3amacoB u3 kareropun (C2 B kareropuro C1.
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Wuctpykuus 'ocynapcrBennoit Komuccnn mo 3amacam (I'K3) ans manHOro tuma
MECTOPOXKICHUM  (KENE3UCThIX KBAapUUTOB) MPEAYCMATPUBAET, YTO 3amachl
Kateroput A+B noikHbI cocTaBisATh 35 % OT cyMMapHbIX OallaHCOBBIX 3aIacoB
(A+B+C1), B TOM umce 3anachl kKateropuu 4 J0KHBI cocTaBisth 10 % [6, 8, 10].

Pa3Benka mnpoBOAMTCS MO KBagpaTHONM ceTh OypeHHEM HaKJIOHHBIX U
BEPTUKAJIBHBIX CKBAaXUH. PaccTosHNE MEXy CKBaKMHAMHU IIPU MEPEBOJIE 3allacoB B
Kateropuio B ciaenyer npuaumathk 150 M, a B kareroputo A — 75 m [5, 6, 17].

[Ipu mpoBeneHuH nETaIbHON Pa3BENIKM PACCTOSHUE MEX]Y CKBRXUHAMHU IO
CPaBHEHUIO C TIpEeIBapUTENbHON pa3BeaKoW yMmeHblnaercs B 2 u 4 pasa (1o
OTHOIIEHUIO K 3amacaM B U A COOTBETCTBEHHO), a IUIOTHOCTb Pa3BEJOYHON CETU
yBennuuBaercss B 4 m 16 pa3. HageXHOCTh pe3ynpTaTOB pa3BENKM CKBAKMHAMU
npoBepsercs mypQpamu, TPOUJEHHBIMU CONPSKEHO CO CKBaKMHAMH, KOJUYECTBO
KOTOPBIX COCTaBIISAET 3-5 % OT 4MCIia CKBAXKHH.

[Ipu »kcrTyaTaliMOHHOM pa3BeIKe MPOXOAATCS WITOJBHU U PYAHbIE IITPEKU
BJIOJIb Pa3pe30B C NPOOYPEHHBIMU Pa3BEAOYHBIMU CKBaKMHAMU. M3 IITPEKOB, B CBOIO
ouepenb, BEAYTCS OPThl U BOCCTAIOUIME, a JUIsl UCCIEAOBAHMS Py HMXKE IIAXTHOTO
rOpU30HTA OypATCS HETOCPEICTBEHHO M3 LITPEKOB HOBBIE Pa3BEJOUYHbIE CKBAYKUHBI
(pucyHOK 5).

Takum 00pa3oM, HaJIeKHO YCTAHABIMBAETCS F€OJIOTMYECKHUM pa3pes3, CTpOeHUE
PYIHBIX 3aJIeKel, TPUPOAHBIE U MPOMBILUIEHHBIE COPTA PYII, TUTICOMETPHS PYAHBIX
IJIaCTOB W BeNETCs ONEpaTUBHBIA MOJCYEeT JABMKEHUs 3amacoB. Ha ocHoBe
MMEIOIIMXCS JTAHHBIX O MOIIHOCTSX PYIHBIX TEl, UX MapaMeTpoB IO MAJCHUIO U
IIPOCTUPAHUIO, COJEPKAHUIO B pydax IMOJE3HOr0 KOMIIOHEHTa — METOAOM
re0JIOTMYECKUX Pa3pe30B (BEPTUKAIBHBIX WIM TOPU3OHTAIBHBIX) MOJICUUTHIBAIOTCS
(B 3aBHCHMOCTH OT 0O0BbEMa TOPHBIX MU OypOBBIX pPabOT) 3amachl IOJE3HOTO
HCKOITAEMOT'0 IT0 COOTBETCTBYIOIUM KATETOPHSM.

HaubGonee npuemiieMbIM B TaHHOM CJIy4ae SIBJISIETCS METOJI MOJICUETa 3aracoB
CIIOCOOOM 8epmMUKAIbHBIX 2eono2udeckux pazpe3o6. CYIIHOCTh €ro COCTOUT B TOM,
YTO TeNO TIOJIE3HOTO HCKOMaeMoro pa3OuBaercs Ha OJOKH, OIrpaHUYEHHBIC

recOJIOTUYCCKUMHN pa3pe3aM, IMOCTPOCHHBIM II0 COOTBCTCTBYIOIIUM PpPa3sBCAOYHBIM

31



MepecedeHmsIM. DTOT CIOCO0 MPUMEHUM JJisl TOJCYeTa 3aracoB MOIIHBIX 3aleken
BBITSHYTBHIX WA HW30METPUYHBIX (OpPM, pa3BEAaHHBIX BEPTUKAIBLHBIMH WA
HAKJIOHHBIMH ~OYpOBBIMH  CKBO)XMHAMHW TPH HEOONBIIOM Y4aCTHH TOPHBIX
Pa3BEeOYHBIX BHIPAOOTOK.

[Ipu pacwieHeHn: PyIHOTO TENa MOJACUYCTHBIMU pa3pe3amMu Ha OJIOKHM KaXKIIbIi
W3 HUX OTPAHUYMUBACTCS ABYMS MOYTH MapaJlIeTbHBIMUA pa3pe3aMu, 3a UCKIIOUCHUEM
JBYX KpalHUX OJIOKOB — MPABOr0 U JIEBOT'0. DTH MOCIEAHUE OMUPAIOTCS JIUIIb OTHOU
CTOPOHOM Ha pa3BEeIOYHBIN pa3pe3, a C OCTAIbHBIX CTOPOH OTrPaHUIUBAIOTCS
OKCTPAMOJIAIIMOHHBIMA ~ TIOBEPXHOCTSIMH 0  TCOJOTHYECKUM WM WHBIM

co00pakeHUsIM (PHCYHOK 6).
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1- Pa3BCaAOYHLIC BBIpa6OTKI/I, 2— iomaab CCYCHUA PYAHOI'O TCJIa

Pucynok 6 — CxeMa pacnoioxkeHusi 6JIOKOB IIPH MOJCYETE 3a11aCOB PYA METOJOM

pas3pe3oB. CiieBa — Ij1aH, cripaBa paspe3 1o guaun 1V [4]
[Toncuer cmocoboM pa3pe3oB pacmagaercs Ha 1Ba dtama. CHavana

MOJICUUTHIBAIOTCS TaK Ha3bIBa€MbI€ JIMHEHHbIE 3amachl (() B Mpelesiax YCIOBHBIX

IUIACTHH, COOTBETCTBYIOIIMX MO IUIOMIAAAM KXKIOMY pPa3BE€IOYHOMY pa3pe3y
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TOJIITUHOM B | M; 3aTeM IMyTeM yCpEIHEHUS JaHHBIX I10 pa3pe3aM, OrpaHuIUBAIOIIAM
0JIOKM, HAXOJIATCSI 3HAUCHUS MOJICYETHBIX TTapaMEeTPOB JJIsl KaXKJ0ro OJI0Ka.

3aTeM ompeAensieTcss CpeHee COJEepKAHUE TMOJIe3HOrO0 KOMIOHEHTa (C) u
cpenmHsisi oO0BbeMHassh Macca TMOJe3HOro KommoHeHTa (d) 1Mo  pa3BeIOYHBIM
MEePECEUCHUSIM PYTHOTO TEJa IyTEM BBIUMCICHUS UX CPEAHEB3BEIICHHOTO 3HAYCHUSI.
3anackl MoJIe3HOro uckomaeMoro (QQ) BBIYUCHSIOTCS KaK MPOU3BEACHUE HTUX

BCJIINYHH:

Q=c*d.

3.2 MeToauka nNpoBeAeHUs MPAKTHYECKOT0 3aHATHS

3.2.1 UcxoaHble 1aHHBIE A5 POBeleHNs padoThl

CryneHTaM BBIJIAETCS HECKOJIBKO BAapUAHTOB 3aJaHHM, XapaKTEPU3YIOLIUXCA
CXOJIHBIMU PELICHUSIMHU, HO 3HAYUTEIBHO OTINYAIOIINXCSA UCXOIHBIMU apaMETPAMMU.
Hwke mpuBOIUTCS OJTUH U3 TaKUX BapUAHTOB (PUCYHOK 7).

Paiion crnokeH MTOKeMOPUHUCKUMH MOPOJaMHU, OTHOCSIIMMCS K JIBYM CBUTaM:
nepBasi  Ooyiee  JOpeBHSE  COCTOMT M3  THEHCOB, TPAHUTOB U  CUJIBHO
MeTaMOp(PHU30BaHHBIX  3€JIeHOKaMeHHbIX Topox  (okomo 1000 ™m); BTOpas
MPE/ICTABIICHA Pa3IUYHBIMU MeTaMOp(GU30BaHHBIMU OCAJOYHBIMU Topoaamu. OHa

JEKUT HECOTJIaCHO Ha HWXKHEHW CBUTE M CJIOXKEHa (CHU3Y BBEpX) CIEAYIOLIUMU

MOpOAaMMU:
1 APKO3OBBIC ECUAHUKH . ...nueeneeeneeanneenaneennnannns 50-200 m
2 JKenme3sHCTBIC KBAPIIATHL .....uuveenreenneeninenneennnennns 50-100 m
T 1070517 (63 4 S (R 021 22151101 SR 50-150 m

4 TanbKOBbI€, XJIOPUTOBBIE U AKTUHOJIUTOBbIE chaHibl 50-100 m
Bce »tu mopoapl cnaraloT CHUHKJIMHAJIBHYIO CKIIJIKy (CEBEpO-BOCTOYHOTO
MPOCTUPAHUS), KPbUIb KOTOPOW OCIIOKHEHBI PSAJIOM MEJIKUX CTPYKTYpP BTOPOro U

TPCTHCT O IMMOPAIKOB. OTMmeuaroTcs Pa3pbIBHBIC HAPYIHICHUS THUIIA MCIIKUX C6pOCOB.
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Py,ZIOHOCHBIM FOPpU30HTOM  ABJIACTCA  TOJIIHA  KCIC3UCTBIX  KBAPLUTOB.

Conepxanue xese3a B HuX kosebsercs ot 25 % o 45 %. B xkene3ucToix KBapiuTax
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1 — apK030BBIC TTECUYAHHUKH; 2 — KEIIE3UCThIC KBAPIIUTHI; 3 — ITIMHUCTHIC CIIAHIIBI,
4 — TaIbKOBBIC, XJIOPUTOBBIC, AKTUHOJIMTOBBIC 1 aM(pUOOIOBBIC CIIAHIIBL, 5 —

TEKTOHUYCCKHUEC HAPYIICHUA, 6 — I'paHHUIIBI CJIOCB.

Pucynok 7 — I'eonorudeckas kapta y4dactka [11]
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BCTPEYAIOTCS 3aJICKU CIUIONIHBIX MarHETUTOBBIX, TEMAaTUTOBBIX U MAapTUTOBBIX PYI,
rjie coaepkaHue keneza gocturaetr 65  %. CmiomnHble pyasl  00pazyroT
CTO0000pa3HbIe 3aEXKH IUIACTOBOM U JIMH3000pa3Hoi (opmbl. B ropuzoHTanbsHOM
ceueHun uuHbL 3anexer 200-600 M, momuHoctu 10-50 M. Ha rnyOune oHuM
npociexuBatorcst 10 300-400 m.

[Ipu nmerampHOM Teojormueckor chemMke B Macmrade 1:10000 Ha ywacTke
mmHOM 1.6 kM U mupuHOW Oosnee 1 KM (Yy4acTOK BBITSHYT B CEBEPO-BOCTOYHOM
HaNpPAaBJICHUH ) OKOHTYPEHbI OOHAKEHUS JKEJIE3UCThIX KBAPIIUTOB, BHISIBJICHHBIC paHEe
npu kpynmHoMmacmTabHo cbemke 1:50000, mpoctuparommecs no azumyry CB 30
rpaaycoB. [IpeoGnanaroniee HampaBieHUE MaJeHUs Ha FOTO-BOCTOK M CEBEpO-3amaj
10J] BECbMa KPYThIMU yriilaMu. MECTHOCTb CTeIHas1, peibed POBHBIN (PUCYHOK 7).

Tpebyemcs:

1 OnpenenuTh reoaoro-npOMBIILIEHHbIN THII MECTOPOKIEHUS.

2 3anpoeKTUpOBaTh Pa3BEAKY KEIE3HBIX Py, MPEAYCMOTPEB HEOOXOIUMBIE
pabOThI 17151 TPOMBIIINICHHON OIIEHKHU BBISIBIIEHHBIX O0HEKTOB.

3 Ha kaprouke u pa3pe3ax moka3aTh MPOCKTUPYEMbIE pa3BeIOUYHbIC PA0OTHI.

4 ]JlaTb CBOAHYIO TaOIUIly 00HEMOB 3aIIPOCKTUPOBAHHBIX Pa0OT.

3.2.2 MeToauKa U NMOCJIEA0BATE]IHLHOCTH POBeAeHUs PA0OThI

Hcxonss W3 TpPUBENEHHBIX [JAaHHBIX BHIHO, YTO B Ipeaeliax ydacTka
(UKCHPYIOTCS Ha MOBEPXHOCTU BBIXOJbI MSATH PYAHBIX TEN KEIE3UCThIX KBAPIUTOB.
Tpu ¥3 HUX OTIMYAIOTCS JIMH30BUIHOM (POPMOM M BKIIOYAIOT BHYTPHU Ce0Sl «OKHa»
nycTsIiX nopox. IlepBoe pynHoe Tello HaxOOWUTCA Ha CEBEPO-3alane ydacTKa, a IBa
APYTUX PACIONIOXKEHBl HAa €ro BOCTOYHOM (rmanre. Mexay HUMHU 3aleraroT JBa
[IapaJUICNIbHBIX IIIACTOBBIX TEJIA, IIOCTEIIEHHO BBIKIMHUBAIOIIUXCA B CEBEPO-
3amaJIHOM HalpaBJICHUH (PUCYHOK 7).

B naHHOM ciyuyae BeJeHHE pa3BEIOYHBIX padOT € MOCAEAYIOUUM IOACUETOM

3aI1acoB HauoboJee uenecoo6pa3H0 IMPOBOAUTH MCTOIOM BCPTUKAJIBHBIX

35



100 0 200 300 400mM
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1 — apKk030BBI€ MMECUAHHUKH; 2 — HKEIIC3UCThIC KBAPIUTHI; 3 — IIIMHUCTHIC CIAHIIbI; 4 —
TaJIbKOBBIC, XJIOPUTOBBIE, AKTHHOJIMTOBBIC, aM(pUOOIOBBIC CIIAHIIBI; 5 —

TEKTOHWYECKHE HapyllleHus; 6 — OypoBble CKBaXXHUHBI: a - Ha pa3pese, O - Ha KapTe

Pucynok 8 — I'eonornueckas kapra ydactka [10]
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T'e0JIOTMYECKHX pa3pe3oB [4], onucanubix B pazzaene 3.1.3. Pa3Benka MecTopoxIeHHS
MIPOBOJUTCS B IBE CTAUH.

B cranuto npedsapumenvroti pazeeoxu 1ioiab BU3yaabHO Oblla pa3ouTa Ha
oTnenbHbIe O00KM. PaHee ycTaHOBJIGHHBIC B TPOIECCE CHEMKHA W TIOWCKOB PYIHBIC
Tesa MPOCISKUBAIICH Ha TIIYOHHY 1O Py mpoduieii METOIOM MarHUTOPa3BEIKH U
MOJICEKAINCh Ha TIIYOMHE OTJENbHBIMH CKBRXMHAMHU (HA IUIaHE HE3a4YepPKHYTHIC
KPYXKH) CO CPEIHHUMH PACCTOSIHUSIMH MEKAY HMMH Ha mpoduiasx B 300 m [4, 5]
(pucyHoK 8).

3aTeM Ha OCHOBE IIOJYYEHHBIX pPE3yJbTaTOB IO BCEH  IUIONIAIU
MECTOPOXKJICHHSI OTCTPaUBAINCh TEOJIOTMYECKUE pa3pe3bl (IPUMEPOM  SIBIISETCS
paspe3 A-b npeacraBnennbiit Ha pucyHke 9). [lanee no JuHUAM pa3pe3oB (MCKII0Yas
MOIITHOCTH TYCTHIX MOPOJ) ONMPEACIISIIUCH, MOIIIHOCTH PYAHBIX Tel (M1, M2 U T.J. TI0

KaXJIOMY IUIacTy).

A
3007

200~

PYIHEIH
0-
-100

Pucynok 9 — I'eonornueckuii paspe3 mo JuHuM A-b. YciioBHbIe 0003HaUeHUS HA

pucynke 8 [10]

B urore Obuia paccuMTaHa CpeaHsisi MOIIHOCTh JJIS KaXJIOro PYAHOro Tea.
N3MepuB miaHUMETPOM UX KOHTYPBHI, U, B35IB 32 OCHOBY CPEJIHIOIO TTTyOUHY Pa3BUTHUS
pya 1o otMetku MuHyc 100 M, cocTaBuBIIYIO B cpeaHem okoso 350 M, omnpenenseM
00beM PYIHBIX IIACTOB B KyOmueckux merpax (Vi, V2, V3 u 1.1.). Cymmupys ux,

BBIYHCIIIEM OOBEM PYIHBIX Tel Ha 00bekTe Voow. B Hamem ciydae OH paBeH
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91 MWIUINORY KY6I/I‘ICCKI/IX MCTPOB. Ero o0beMHas Macca B TOHHAX BBIYMCIISICTCS IO

dbopmyie:
Q=Vo6mxd

rie d - 111 MeCcTOpOXKICHUI TaKOTo THIa cocTaBiisier 5,5 [4].
B utore monyuaem mudpy 500,5 MUIITHOHOB TOHH. 3Hasl M3 YCIOBHS 3aJaHUs,
4TO CcpeaHee cojepkaHue B pyjae mnone3noro kommonenta (IIK) 25-45 % c
OTJICIbHBIMH BCIUIECKAMHU J10 65 %, MOXHO (M3 OMbITAa CPEAHETO COJIEPKAHUS Keye3a
HAa TakuX OOBEKTax) NPHUHATH 34 CPEAHIOI KOHIEHTPAIMI0 MeTaljla Ha
MecTopoxaeHun B pasmepe 35 % [6, 8, 10]. Toraa 3amacel o0bekTa 1mo kareropun C1
(Tak KaK KOJIMYECTBO MPOOYPEHHBIX CKBAXUH HE MO3BOJISIIOT UX KIACCU(DUIIMPOBATH

1o OoJiee BBICOKUM KaTEropusiM) UCXOAs U3 (pOpMyJIbI:

Z=0QxC,

rae C — pasusiercs 0,35, coctaBsaT npuMepHO 175 MIH.T.

Jlemanvuas pazeeoka

JleTanbHas pa3BeKa MECTOPOKICHUS OCYIIECTBISIACH TIPU MTOMOIIU CKBaKUH
KOJIOHKOBOT0O Oypenusi rinyounoi 10 400 M (3a4epKHYTbIe KPY)KKH Ha PHCYHKE 8),
npoieHHbIE Ha paccTosHuu 150 M o mpodwtto apyr ot apyra [6]. [Tomumo 3Toro,
Ha orMeTke mioc 100 M ObLIa 3a10%K€eHa 0 MPOCTHUPAHUIO PYIHBIX TEJ IITONbHS, C
OTXONSIIMMH OT HEe MO0 HOpMadu K Hed (mo JuHusM mnpoduiei) pyIaHBIMU
mITpeKkaMu. JTa pyAHasl CHCTEMa UrpaeT KaK BCTIOMOTaTeNbHYIO POJb MPH JAE€TaTbHON
pa3Benke, Tak W OyJaeT B JajJbHEWIIEM HCIIOJIIb30BAThCA TMPHU IKCILTyaTallMOHHBIX
paborax (pucynku 8, 9, 10). [IpoBenenue ropHo-OypoBeIX pabOT B TakOM 0OBEME
MO3BOJISIET TIEPEBECTH MOACUUTAHHBIE 3anackl U3 katreropuu C1 B kaTeroputo A2 + B,

a Y4aCTKU HETIOCPEICTBEHHO BCKPBITHIE MITONbHEN U mTpekamMu (miopsiaka 20 %) B
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1 — pynHbIe Tena, yCTaHOBJIEHHBIE TI0 JAaHHBIM TOPHBIX BBIPA0OTOK; 2 — pyAHBIE TENa,
OKOHTYPEHHBIE I10 pe3yJbTaTaM OypeHus U reoPpu3nyeckoro onpodooBaHus; 3 —

BMEIIAIOIIKE MTOPObL; 4 — TOPHBIE BEIPAOOTKHU; 5 — TUHUU Pa3pe30B

Pucynok 10 — Ilnan pacnonoxeHus: pyIHbIX 3ayexei Ha ropu3onte mwitoc 100 m [10]
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kareroputo A2 [5, 6, 8, 10]. OHu B 1I€7IOM COCTABJISIOT 3amachl COOTBETCTBYIOIIHE

npUOIU3UTENHHO 35 MIIH. T.

OO6mmii 00BbEM BBINIOJIHEHHBIX T'€O0(PU3NUECKUX, TOPHBIX U OypOBBIX pabOT Ha

MECTOPOXKJICHUH TIpUBECH B Ta0uIie 1.

Tabauma 1 — O6muii 00beM BBITTOIHEHHBIX padoT

HaumenoBanue Tun JuHa Ceuyenue OO0uwmii 00peM
paboThI paboThI PO UILHBIX TOPHBIX pabor B
pa3pe3oB, BHIPAOOTOK, M MOTOHHBIX
TOPHBIX MeTpax, M WIH
BBIPAOOTOK H M
OypOBBIX
CKB&)XHH, M
['eopusnueckue | Marauro- 1100+
HCCJICTOBAHUS pa3Benka 1400 x 3 +900 7200 M
Bbypenue KononkoBoe 400 x 25 10000 m
CKBAKWH OypeHue B
["opHbIie IITonpHM 1 4850 2x3 29100 m°
BBIPAOOTKH IITPEKH

3.3 KoHTpo/IbHBbIE BONIPOCHI

1 Yro npencraisier co00i pa3BeaKa MOJIE3HBIX UCKOMAEMBIX ?

2 Kakwue CcyIecTBYIOT THITBI Pa3BeIOK?

3 OxapakTepu3yiTe MOHATHSI — MPe/IBapUTENIbHAS U JAeTalbHas pa3BeaKa.
4 B 4em CylIHOCTb J1I0pa3BEaAKU?

5 Kakue CcylecTByIOT TUIIBI XKEIE3HBIX py1?

6 Kakue Bam nu3BeCTHBI MECTOPOKICHHUS JKEJIE3UCTHIX KBAPIIUTOB?

7 Ilepeunciure riIaBHEMIINE MUHEPAJIbI )KENE3HBIX PY/I.

8 Kaxk BemeTcs pa3Beka KeJIe3UCThIX KBAPITUTOB?

9 CymrHoCTh MO/ICYETa 3aMacoB PYA METOJIOM T'€0JIOTUIECKHUX Pa3pe3o0B.
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4 TlpaxkTudeckoe 3ansatue Ne 3. Pa3Beaka MecTOPO:KIeHUIt

MapTUTOBBIX PY/ B KeJe3UCTHIX KBAPUUTAX PU(eicKOro BO3pacra

4.1 MecTopokaeHMsT MAPTUTOBBIX PpPyld, HMX MHHEPAJIOrHYeCcKas

XapaKTEepucTuKa. Oco0enHocTHn MPOBEACHUS I'€0JI0ropasBeaA0IYHbIX paﬁoT

MapTutsl — niceBAoMop(}03bl TeMaTUTa IO MarHETHTY, OOPa30BaHHBIC MyTEM
METACOMATUYECKOTO 3aMEIICHHsI TTOCICTHEr0. ITO TUIOTHBIE WJIM PBIXJIBIE arperaThl
reMaTuTa, BO3HUKIINE MPU OKHUCICHWH MarHeTuTa. MapTUThI MIUPOKO Pa3BUTHI B
KEJIE3UCTHIX KBAPIUTAX (JKECTIETUTAX ), TJe HEPEAKO ABISIOTCS OJHUM W3 OCHOBHBIX
PYIHBIX MUHEPAJIOB, 00Pa3yIOMINX MTPOMBIIIUICHHBIE CKOTIJICHUS JKele3a.

310 r1y00K0 MeTaMOp(PHU30BAHHBIE 0CAIOYHbBIC WIIH BYJKAHOTEHHO-0CAI0YHbIE
KBapIIeBO-KEJIE3UCThIE TOPOJIbI, IIUPOKO PACIHPOCTPAHEHHBIE B JTOKEMOPUHUCKHX
oOpazoBanusax. [IpeacTaBiaeHbl SCHOCIOUCTHIMU, OOBIYHO TOHKOIOJIOCYATHIMU
KBapll- WJIH CHJIMKaT-MarHETUTOBBIMH WJIM TEMAaTUTOBBIMU  IOPOJAMHU, C
npeobiialaHieM B OTACIbHBIX TOHKUX cosX (o1 0.1 mo 20 MM) Kakoro-imubo ogHOro
MUHEpaJia — KBaplla, MarHeTUTa WJIM MapTHTa, TeMaTHTa, XJIOPHTA, CEPUIIUTA,
oworuta, ampuboma m ap. [lpum comepxkanum keneza B kommdectBe 25-30 %,
SBIISIIOTCA TIPOMBIIIJICHHONW >KeNe3HOW pynoil, TpeOyromieit oboramenus. C HUMH
CBs3aHBl KPYMHEWINNE TUIACTOBBIE MECTOPOXKACHUS OOoratbix Maiao(oc(opuCThIX
KEJIE3HBIX (MAarHETUTOBBIX, MAPTUTOBBIX, TEMAaTUTOBBIX) PY/I C COACPIKAHUEM >KeTie3a
cebiiie 50 %. MecTopokIeHus KEeIE3UCThIX KBApLMTOB B Poccuiickoil denepaiuu
IIMPOKO pa3BuThl B pailoHe Kypckoit marautHO# anomamuu (KMA), VYpare,

KonbsckoM nonyoctpoBe u Ap.
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4.2 MeToauka npoBeieHHs] MPAKTHYECKOI0 3aAHATHS

4.2.1 Ucxoanble TJaHHBbIE /ISl MPOBeIeHUS PA0OThI

Tonma [rxkecnenuToB Najaer Ha ro-3anaj noj yriom 60 rpagycos.

MapTutoBbie  pyABl 1O  JKEJIE3UCTHIM  KBApUUTaM  TPEICTABIISIIOT
MIPOMBIIIVICHHBIH WHTEpec. B crpaTurpaduueckoM TMaHe TOMIA >KEIE3UCTHIX
KBapIMTOB, OTHOCKUMas K cpeaHeMy pudero (R2) 3aneraer na HmxHepudeiickux (R1)
MarMaTU4eCKMX HWHTEHCHUBHO JHUCIONMPOBAHHBIX mopoaax. OHM MpeicTaBiIeHbBI
(pucynok 11) 6azanpronmamu, am(puOOIUTAMU U TPAHUTO-THEHCAMHU, HA KOTOPBIX U
3aJieraeT  MapTUTOBBIA  TOPUBOHT  JiKecnenutoB. [locimemnue  mepeKphITHI
BepxHepudeckon TOJNIIEH (R3), CII0’KEHHOMU apKO30BbIMHU
MEeCYaHUKAMU,TJIMHUCTBIMUA  CJIAHIIAMH, aJIEBPOJIUTAMU U aprWIUTamMu. A3UMyT
najIeHUs] TPUBOIUMBIX 00pa3oBaHuii coctasiser 340, a yron nageHus: 60 rpamaycosB.

Tpebyemcsa: 3ampOeKTHPOBATH PA3BEIOYHYIO JIMHUIO JUIS  TIOJICEYCHUS
MapTuToB Ha TiyouHe 100 u 200 M aByMsi OypOBBIMU CKBRXMHAMH M IITPEKAMU Ha
TeX K€ TUIICOMETPUYECKUX YPOBHSAX, MPOUEHHBIX M3 3aJIaHHOW MIAXThl; COCTABUTH

cTpaturpaduiyecKyro KOJOHKY, pa3pe3 U reoIorMuecKyro Kapry.

4.2.2 MeToauKa M NOCJIeA0BATEIbHOCTH MPOBEAEeHUS 3aHATHS

1 Ctpoum crpaturpaduueckyro KOJIOHKY HCCIEIYEMBbIX OTJIOXKEHUMN, KOTOpas
npuBeaeHa Ha pucyHke 11.

2 OTIOXHB Ha TOMOrpapuUUecKyt0 OCHOBY BCE BBIIICYKa3aHHbBIE OTJIOKEHHUS,
CTPOHM T'€OJIOTUICCKYIO KapTy (PUCYHOK 12).

3 3aTeM BKpECT NpOCTUPAHUs MOPOJ IPOBOIKUM JUHUIO pa3pe3a A-b. Bhauane
CTpouM Tomnorpaduyeckuii pa3pe3, Ha KOTOPBIM COTJaCHO JJIEMEHTaM 3aJleraHus
HAHOCHUM ITOPOJIbI U PYJIbI U TIOTYYaeM T'e0JIOTnIecKuid pa3pe3 (pucyHok 13).

4 Ha ocHOBE MOJYyYE€HHOT'O 3aJ]aHUs] HA UICKOMBIX THUIICOMETPUYECKUX YPOBHSIX

(100 1 200 M) mozicexaeM pyay KOJIOHKOBBIMU CKBaKHHAMHM.
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Pucynok 11 — Crparurpadudeckas KojIoHKa. Y CJIOBHBIE 0003HaUYCHHS HA pUCYHKE 13

[10, 11]
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Pucynok 12 — I'eonoruyeckas kapra yuactka [10, 11]. YcinoBHbIe 0003HaYCHUS HA

pucynke 13

g 8 (4029 [==T10[Fe |11 [ ]12

1- GazanbTomabl, 2 — aMmbUOOIUTHI, 3 — TPAHUTO-THEHCHI, 4 — aPKO30BHIC
NECYAHUKH, 5 — TJIMHUCTHIE CIAHIbI, 6 — aJIeBPOJIUTHI, 7 — aprUJUTUTHI, § -
MPOAYKTUBHBIN TOPU30HT, 9 — 3TIEMEHTHI 3ajeTaHusl IIacTa MapTUTOB, 10 —
pa3BEOYHbIE CKBAXKHUHBI, |1 — MepCreKTUBHBIN y4acToK, 12 — mecTo

3aJI0KCHHUA IMIaXThlI

Pucynok 13 — I'eonornueckuii pazpes no JuHuM A-b ¢ npoekTupyeMbIMu

ropHBIMU BeIpaboTkamu [10, 11]
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5 IloroMm 3aknmazpiBaeM MIAXTy W OT Hee MPOKJIAJbIBAEM IITPEKH Ha TEX KE
rTyOWHHBIX YPOBHSX, YTO TO3BOJISIET MPOU3BECTH OTOOP TEXHOJOTMUYECKHUX TPOO
(pucyHok 13).

6 3Has mapaMeTpbl PYAHOTO Tela M COAEpXaHHE MOJE3HOT0 KOMIIOHEHTa B

pyAc JICrKO MMoaACYUTaTh 3a1acCbl JdHHOT'O 00BEKTA.

4.3 KoHTpOJIbHBIE BONIPOCHI

1 Yto co0oil npeacTaBIsAIOT KENE3UCThIE KBAPLUTHI U /1€ OHU MOJIb3YIOTCS
IPEUMYILECTBEHHBIM pa3BUTHEM ?

2 Kak o0pa3yroTcst MapTUThI?

3 Kakoil mpoueHT Xene3a JOKEH ObITh B pyae, YTOOBI OHA SIBIISLIACH

IIPOMBIIIJIEHHOW ?

4 YeMm oTMYAETCS KOJTOHKOBOE OypeHHUE OT IIHEKOBOI0?

5 Yto Takoe IOTPCKHU U IITOJIbHHU, X HA3HAYCHUC U OTIINYMSA?
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5 IlpakTnueckoe 3ansatue Ne 4. Pa3zBenka MecTOpOXKIeHHH

MapraHiia B 0CaJl0YHO-MeTaMop(PuUecKUX Mopoaax

5.1 Tunbl MeCTOPOXKAEHHMH MAapraHuUeBbIX Pyld, UX MHHEPAJOIrHYEeCKas
xapakTepucTuka. OCO0EHHOCTH TPOBEICHUSI re0J0ropa3Be04YHbIX pPadoT Ha

Maprasen

Maprasnen cepeOpucTo-0enbiii XpYNKUil METalll, UMEIONTUN TUIOTHOCTH 7.20-
7.46 t/em’, temrieparypa tuiaBienusi 1244 °C. OH Hamien MMpOKOe MPUMEHECHHE B
COBPEMEHHOM MPOMBIIIUIEHHOM IIPOU3BOJICTBE, Ky/la MOCTYIMAET B BUJI€ MapTaHIIEBbIX
KOHIIeHTpaToB. OCHOBHBIM MOTpEOUTENIEM MapraHila B HACTOSIIEE BpeMs SIBISETCS
METaJUIyprus, TJ€ OH HCIOJIb3yeTcs B TPOM3BOJCTBE (HEeppOCIIaBOB s
pPACKUCIICHUsI CTaJlel MpH IJIaBKe, a TaKKEe MapraHelcoAepKaiux OpoH3, JIaTyHEH,
IPYTUX CIUIaBOB C IBETHBIMHU MeETaUIaMH, O0JIaJalolMMH aHTHUKOPPO3UOHHBIMU
coiictBamu. Tonbko 5 % mapraHua mnoTpedssercs B DIEKTPOTEXHUUECKOM,
XMMHUYECKOU U KEPAMUYECKOU IIPOMBILLIEHHOCTH.

[IpombIlJIEHHBIE THUMBI MECTOPOXKIACHUNW MApraHIEBbIX PyA MpPeAcTaBICHbI
OCAaJIOYHBIMU MOPCKUMH (B TOM 4YHCIE TNEPCHEKTUBHBIMU MECTOPOXKIACHUSIMU
KEJIE30MapraHieBbIX KOHKpPEIMM JHAa OKeaHa), BYJIKAHOT€HHO-OCaI0YHBIMHU,
BBIBETPUBAHUS U METaMOP(OTCHHBIMU PA3HOBUIHOCTSIMH.

CpenHee cojiep)kaHue maprasiia B 3eMHoOM kope okojio 0.1 %. B paznuunbix
TOPHBIX MOpojax oHO Kosebnercs B mpenenax ot 0.06 % go 0.20 %. Mapranen
BCTpeUaeTcs B TMpPHUPOJE TJIaBHBIM 00pa3oM B BHUJAE OKCHAOB, THUIPOKCHUJIOB,
KapOoHaTOB U cuiKMKaToB. M3BecTHO Oonee 150 MuHepanoB, coaepKalux Maprasetl,

HO IMMPOMBINIJICHHOC 3HAYCHNC UMCIOT JIMIIb HCKOTOPBIC U3 HUX (Ta6n1/1ua 2)
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Tabnuma 2 — ['maBHelIne MUHEpaJIbl MapraHia

Munepansl Xumuueckas popmyna Conepxanus maprasua B %
[Tuponrozur MnO 63.2
lMaycmanut Mn304 72.0
Bbpaynut Mn203 69.5
[Icunomenan MMnO~MnO2-nH20 45-60
Manranur MnO2-Mn(OH)2 62.5

Ocaoounvie MecmopodicOeHUs Mapeanya

OcazouHble MOpPCKHE MECTOPOXKIEHUS MapraHia HMEIT HauOoJbliee
npakTU4eckoe 3HaueHue. B Hux cocpenoroueHo 6omee 80 % MUPOBBIX 3aMacOB ITOTO
MeTaia. MecTopoKAeHUs] IPUYpPOUYEHBbI IIaBHBIM 00pa3oM K INpHOPEKHO-MOPCKUM
W JIAryHHBIM  OTJOXEHHSIM Pa3JIMYHOTO BO3pacta. PyJIOHOCHBI TOPHU3OHT
MPEACTABICH OJHUM WM HECKOJbKUMU PYAHBIMU IIJIaCTaMH, Pa300IIeHHBIMU
0e3pYIHBIMH CIIOSIMHU.

OcanouHble MOPCKHE MECTOPOXKIEHHUS MapraHiia oOpa3yroTcs B CBSI3U C
PaCTBOPEHUEM U IIEPEHOCOM MapraHia ¢ MOCIEAYIOMMUM OTJIIOKEHUEM €r0 B BOJAHBIX
OacceitHax. MICTOUHUKOM UX SIBISIOTCS W3BEPKEHHBIC MOPOABI U KPUCTALTUYECKUE
ciaHibl. Beimasenwe Mapradiia NpoOUCXOAUT B MNpuOpexxkHoi 30He. Hekotopsie
WCCIIEIOBAaTENM OTBOJST 3HAYUTEIBHYIO pPOJb B HAKOIUIEHUHM JTOr0 3JIEMEHTA
BOJIHBIMU OaKTEpUSIMHU.

MecTopokieHusl pacroyiaraloTcss OObBIYHO B OCHOBAaHMU  MEJIKOBOJIHOM
TPAHCTPECCUBHO 3aJICTAONIEH TOJIIIH, MPEICTABICHHON OCAJO0YHBIMU MOPOJAMHU —
OMOKaMH, OMNOKOBHUJIHBIMH TJIMHAMH, CIIOHTOJIUTOBBIMU I€CKaMH, SIIMaMH,
SAIIMOBUIHBIMM ~KPEMHHCTHIMUA CJIaHIIAMHU © KapOoHaTamu. MeCcTOpOXICHUS
Maprania umerorcs u B OpeHOyprckoit uvactu Ypama. [naBHedmme w3 HHUX —
AxkepmaHnoBckoe, Kynbmunckoe, HoBoopckoe, benornunckoe, IlonyHouHoe,

YcuHckoe u ap.
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Pazeeoka mecmopooswcoenuii mapeanya

B craguio nmpenBapuTENbHON pa3BEAKA MECTOPOKIAECHUE BCKPBIBACTCS PENKON
CEThI0 PAa3BEIOYHBIX BBIPAOOTOK. BBIXOA MECTOPOXKIEHUS HA TOBEPXHOCTh
MPOCTICKUBACTCS KaHaBaMH, a B Ciydae OOJBIINX HAHOCOB ImyphaMud WIH
KBEpIIaraMy, MPOWICHHBIMU U3 JTHUX IIyphoB. PaccTosHME MEXIy OSTUMH
pa3BeoYHBIMU BbIpaboTKamMu 00bYHO coctaBisger 50-100 M; oHO MOXeT ObITh
yBenuueHo 10 200 M mpu pa3BeAKEe BEChbMa BBIIECPKAHHBIX MECTOPOXKIICHUN
00JBIIOr0 TUIOHIAAHOTO pPa3BUTHS W yMeHblleHO 10 20-25 M mnpu pa3Beake
HEBBIJICP>)KAHHBIX MECTOPOXKJICHUW, TEKTOHMYECKHM WHTEHCUBHO HAPYIIEHHBIX WU
HEOOJIBIIINX 0 pa3Mepy.

Ha ocrtanpHo# muiomaau, rae pyabl pacrnoyiokKeHbl TIyOOKO OT MOBEPXHOCTH
WIM  TIEPEKPBITHl  MOIIHBIMM  TO3JHEUIIMMH  OOpa30BaHUSMH —  pa3Belika
POM3BOJUTCS CEThIO OypoBBIX ckBaxkuH [5, 10].

Jns  MecTOpOXKAEHUH  OCaJO4YHOr0  IeHe3Uca  PACCTOSHHE  MEXKIY
pa3BeoOYHBIMU BbIpaboTKamMu mpuHHMaercs paBHbiM 400x400 M wim  naxe
800x800 M nJ1s1 MECTOPOKJICHUN 3HAYMTEIBHOTO IUIOMIaAHOTO pa3BuTus. Ha MeHee
BBIJICPKAHHBIX MECTOPOXKICHUAX ceTh crymaercsa A0 200x200 m uiu xe 100x100 wm.
[Ipy xpyToM MajeHUU PYIAHBIX TeI MpeaBapUTENbHAs pa3BeAKa MPOBOJAUTCS IO
poUIISIM KOJTOHKOBBIMU HAaKJIOHHBIMHU CKBaKMHAMH (PUCYHOK 15).

B caydae oObHapyxeHus reopU3n4eCKUMU METOIaMU aHOMAJIbHBIX TUTOIIAJICH,
OHM pa30ypUBAIOTCA MO JIByM B3aWMHO NEPHEHIUKYISIPHBIM Pa3BEIOYHBIM

npouIIsiM, TI0 KOTOPBIM CKBaXKUHBI 3aKknaapiBatoTcs yepe3 100-200 m.
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CKE24

Comag— CKEFS

1 — amrroBHANIbHBIC OTJIOKEHHMS, 2 — HAHOCHI, 3 — OMIOKOBBIE TJIMHBI, 4 — MapraHIIe-
BBI€ PY/IbI, 5 — KBapIl- TJIAYKOHUTOBBIC ITECUaHUKHU, 6 — TY(PBI ITHPOKCEHOBBIX

nop(pUPUTOB

Pucynok 14 — Pa3Benka OypoBbIMU CkBakMHaMu [1oyHOUHOTO MecTOpokaeHHUs (110

FO.A. AcaHoBy)

B craguio fneranbHBIX pa3BElOK MECTOPOXKIEHUSA CETh Pa3BEeIOYHBIX
BBIPA0OTOK CryIIAETCs, MPU 3TOM IUIOTHOCTh Pa3BEJOYHON CETH OIpENensercs B
3aBHCHUMOCTH M OT pa3Mepa MECTOPOXKIEHHUH, MOP(POIOTHYECKUX OCOOEHHOCTEN
PYIHBIX T€I U YCIOBHUH 3aJ€raHusl NOCIEIHUX.

B orHomeHunun BbIOOpa MeTONa pa3BEIKHM BCE H3BECTHBIE MapraHIIeBbIe

MECTOPOXKICHHS Pa3/IeiCHbI Ha TpU Tpymisl [5, 8,].
I'pynma 1
MecTtopokaeHuss  OOJBIIONO  IUIOMIAAHOTO  PACIPOCTPAHCHUS  MPOCTOM

IUIACTOBOM WJIM IJIAacTOOOpa3HOM (OpMBI C PABHOMEPHBIM pacHpeleICHUEM

COCTaBJISIIOIINX KOMIIOHEHTOB (MECTOPOXKICHUS Y pana; pucyHoK 11).
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Paspes J-I
_Cxb,

M s 6] 7] 80w 9

1 — nonoMuTHI, 2 — U3BECTHAKH CEpPbIC, 3 — U3BECTHIKU YEpHbIE, 4 — MapraHileBbIe
M3BECTHSIKU U CIAHIIBI, 5 — MapraHleBble pyabl, 6 - Ty(Qbl U aJI€BPOJIUTHI, 7 —KaHABHI,

8 — OypoBbI€ CKBOKUHBI, 9 — ri1y0okue mrypgol

Pucynok 15 — Cxema pa3zBenku YcuHckoro mectopoxaenus (Ky3nernkuit Anaray)

3]
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['pynmna 2

MectopoxieHusi KpyIHBIE MO pa3Mepy, IIacTooOpa3Hou (HOPMBI, CIIOXKHOM
CTPYKTYpPHl C HEpPaBHOMEPHBIM  pACIpEACIICHHEM TJaBHBIX  KOMIIOHCHTOB

(mecTopoxnenus Ypana u Kazaxcrana).

['pynna 3

MecTopoxaeHuss HENpaBWIBHOM  (OPMBI  CO  CIOXKHO TEKTOHHUYECKU
HapyLIEHHbIMH IU1aCTOOOpa3HbIMU TellaMu (MecTopokaeHus 3ananHoil Culupu u
Ypana; pucyHok 15).

Pa3Benka MecTOpoXK1€HUI NIEPBOM U BTOPOM TPyl MOXKET OBbITh MTPOU3BEAEHA
OypeHueM ¢ JAOMOJHUTEIbHOM NPOXOJAKOM OTAENbHBIX TOPHBIX BBIPAOOTOK st
orbopa TexHonorumueckux npoO. [Ipu pa3Benke MECTOpPOXKICHUNM TPEThEH TPYIIIbI
KpoMe OypOBBIX CKBa)XMH JTOJKHBI ObITh MPOIICHBI TaKkKe U Pa3BEAOYHbIE TOPHBIC
BbIPa0OTKH, TMO3BOJISIIOIIME YTOYHUTH JIaHHBIE, TIOJIyd€HHbIE TI0 OYypOBBIM

CKBa’>XHMHAaM.

5.2 MeToauka npoBeieHus NPAKTHYECKOI0 3aHATHSA

5.2.1 UcxoaHble JaHHBbIE AJI51 IPOBEACHUS PadOThI

CryneHnram NIPEAOCTABIISIOTCS HECKOJIBKO BAPUAHTOB 3aJJaHUM,
XapaKTepU3YyIOMMNXCAd MOJOOHBIMU PEUICHUSIMU, HO OTIUYAIOMIMMHUCS HCXOJAHBIMU
napamerpamu. Huxe npuBoaUTCS OMH U3 TAKUX BAPUAHTOB.

Ha pucynke 16 moka3aH BBIXOJH IIacTa MapraHIEBBIX Pya Ha TOBEPXHOCTH C
BUAMMOM MOIIHOCTBIO 20 M. Pynel oTHOcsmmecs K ceprnyxoBckomy spycy C1,
MOACTHUJIAIOTCS.  OMApPTaHI[OBAHHBIMU  SIIMOBUIHBIMH KPEMHHCTBIMHA  CJIAHLIAMU

BHU3EHCKOro sipyca HWXKHEro kapOona (60 M) u, B CBOIO OuU€pelb, MEPEKPHIBAIOTCS
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CBETJIO-CEPBIMH M3BECTHSKAMHU OaIlIKUPCKOTO spyca CpPeaHEKaMEHHOYTOJIbLHOTO
BO3pacTa.

Tpebyemcs:

1) ompemenuTh 3IEMEHTHI 3ajieraHus IUiacTa (a3UMyThl TPOCTUPAHUS M
MajIeHus, YroJl MajeHus1) 1 HOPMaIbHYIO MOIITHOCTH;

2) ¢ TETbI0 BCKPBITHS IDIACTa Ha TIIyOMHE BBIOPATh MECTO JUISI 3aJIOXKEHUS
CKBOKHUHBI C TPOEKTHOM TriayOuMHON mojcedeHus miacta (kpoeau) B 30 M ot
TIOBEPXHOCTH;

3) mns orOopa TEXHOJIOTMYECKOH MpOObl M HM3YYCHHS BMEIIAIOUIUX IOPO/T
3alpOEKTUPOBATh INTOJNBHIO C TaKUM pacdyeToM, 4YTOObl KpOBIA IUiacTa ObLIa
mojiceueHa Ha aOCONIOTHOM oTMeTke Tuitoc 10 M M HMKE 30HBI BBIBETPUBAHWS,

HWKHSS TPaHULIA KOTOPOM HaxoauTces Ha riryouHe 10-12 M oT moBEpXHOCTH.

5.2.2 MeToauka 4 MmocJie10BaTEJIbHOCTh NPOBeAeHUs PadoThI

3Has BO3pACT, JUTOJOTUYECKHA COCTAaB TOPOA pa3pe3a W HX MOIIHOCTb,
CTPOUM CTpaTHrpaduUIecKyro KOJIOHKY (pucyHoK 18).

Jlanee ompenenseM 3JIE€MEHTHI 3ajieraHusi pyaHoro miacta. C 9Tol 1menbro
HAXOJUM JIB€ TOYKH MEPEeCEeUeHUs: KPOBJIM WM MOAOUIBHI TUIACTa C OJHOU U TOM K€
ropuzoHTasbto. CoeMHUB WX TpsMoi (Ha pucyHke 16 3to orpe3ku B-I" u JI-E)
MoJTyJaeM JIMHHUIO TTpocTUpaHus. MI3MepuB, ee MooKeHHe B MPOCTPAHCTBE TOPHBIM
KOMITACOM WJIM TPAHCIIOPTHUPOM, YCTaHABJIWBAaEeM, YTO OHAa COOTBETCTBYeT 90 (wim
270) rpamycam.

3aTreM HaxOIMM  MECTOIOJIOKEHHE HAa  KapTe MOACTWIAIIHNX |
MEePEKPBIBAIOIINX PYAHBIA TOPU3OHT MOPOJA. M3BEeCTHO, YTO €CliM HampaBlICHUS
M3BWIMH TUIaCTa W TOPU3OHTAJICH HAMPABICHBI B MPOTUBOIOJIOXHBIE CTOPOHBI, TO
wiacT nazgaer [14] B cTOpoHy MOHMKEHHS pelibea MECTHOCTH, a KIMEHHO K CEBEpY.
A Tak Kak TpU HOPMAJIbHOM 3ajieTaHUM TMaJeHUE TOpOJ BCErJa HalpaBiICHO B
CTOPOHY MOJIOJIBIX OTJOXKEHMH, Haubosiee ApeBHUE MOACTUIAIOIINE PYyIY

06pa3OBaHI/IH C1 HaXOIATCA Ha OIe IUiomaan, a nepCKpbiBarOIINC C2 Hace CCBECPC.
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Pucynok 16 — Tonorpacduyeckast kapra ¢ HAHECEHHBIM BBIXOIOM ILJIacTa

C MapratIieBoi pyaoi U CXeMOM onpeeeHus ero ieMenToB 3aneranus [10]

[Tony4yeHHbIE JAaHHBIE MO3BOJSIOT COCTABUTH T'€OJIOTUUECKYIO KapTy Y4yacTKa,

KOTOpasi TMpEJCTaBlieHa HAa PUCYHKE 17 W cTparurpaduyecKkyro KOJOHKY (PHUCYHOK

18).
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1- mnacT MaprasieBoi pynbl, 2 — U3BECTHAKHU OAIIKUPCKOTro spyca, 3 — KpEMHHUCThIE
AIIMOBH/IHBIE CIaHIIBI BU3EHCKOr0 BO3pacTta, 4 — JIMHUA paspesa, 5 — pa3BeqoyHas

CKBa’)XHHa, 6 — MECTO 3aJI0’KCHUS I TOJILHH.

Pucynoxk 17 — I'eosiornueckas KapTa y4yacTKa ¢ BBIXOJIOM IIACTA MAPTAHIIEBBIX

pyn [10]

Janee BbUnCIsAEM yroi najeHus. s 3Toro UCnonb3yeM METOJ, ONpeaeIeHUs
3aJI0)KCHUH 11 TOPU3OHTANIeH pebeda u ropusonTtanei miacra. M3sectro [13], uro
3aJI0)KEHUEM penbepa Ha3bIBAaeTCsl MPOEKLUS CKIOHA HAa TOPHU30HTAIbHYIO
MIOBEPXHOCTh MEXIY ABYMs TOYKAMH COCEIHUX TOpU30HTalei. BricoTra ceuenus — h

(TO ecTh paccTOsIHUE MEXKAY TOPU3OHTAIISIMU 110 BEPTHKAIM) Be3e oauHakoBas. Ho
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[10]
— KPEMHHUCTLIC AIMIMOBUIHBIC CJIaHIIBI BU3CUCKOI'O BO3pacCTa,
4- Pa3BCa04YHaA CKBAKMHA, 5 — ITOJBHSA

Pucynok 19 — I'eonornueckuii paspes mo auauu A-b [10]

1 — nyractT MaprasieBbIx py, 2- U3BECTHIKU OAIIKUPCKOTO sIpyca,

3

A
80

Pucynok 18 — Crparurpaduueckast KojloHKa. Y CJIOBHbIE 0003HaueHMs HAa pUCyHKE 19
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HIMpUHa ee (3ajloKeHue penbeda) pa3Has U 3aBUCUT OT KPYTHU3HBI ckaTa. Uem kpyue
CKJIOH, TEM MEHBIIE 3aJI0)KEHHE W TOPU3OHTAIM COOTBETCTBEHHO OJIMXKE IPYr K
apyry, u HaoOopor. Otcioga ciemyer, 4TO BelIWYWHA 3aliokeHus penbeda |
OTIPEIEIISIeTCS BBICOTOM CEYEeHUs — N U yrIIoM HAKJIOHA TTOBEPXHOCTH 3EMIIH.

AHaNOrn4HO, 3AJI0)KEHHEM IMOBEPXHOCTH MOHOKJIMHAJIBHO 3aJIErarouiero
IJJaCTa HA3bIBAECTCS IPOEKIUSA 3TOW NOBEPXHOCTH HA TOPU3OHTAIBHYIO INIOCKOCTH
MEXKIy ABYMs CTPATOM30TUIICAMM IIJIACTA, IIPOBEACHHBIMU Y€pE3 TE K€ TOPU3OHTAIN
penbeda. Tak Kak y MOHOKIMHAIBHOTO CIIOS YTroJd TNajeHUsl TOCTOSHHBIM, TO U
3alI0KeHHe OyJIeT BCIOJly OJJMHAKOBOE, a HE pa3HOe Kak y pelbeda, u HE 3aBUCUT OT
nociensero. OnpenenuB BICOTY cedeHus penbeda h, a 3aTeM BelU4HMHY 3a10KCHHUS
|, BBIUMCIIsIEM rpadyuuecKu yroi maacHus.

[IpuMeHHMTENBHO K HaAmEeMy 3aJaHUI0 JTO IPOU3BOAMTCS  CIEAYIOLIUM
obpazom. OnpenensieM BETWUUHY 3aJI0KEHHUS JJI KPOBJIM MapraHli€HOCHOrO CIIOS.
[IpoBoguM mnpsiMyr0 (COOTBETCTBYIOLIYIO IPOCTHPAHUIO IUIACTA) YEpPEe3 TOYKHU
nepecedeH st MOAOUIBHI IIacTa ¢ ropu3oHTanbio wioc 30 M. Hike npoBoanM Takyio
KE MPAMYIO B MECTax IEPECEYEHMs] €ro MOJOMIBBI C TOPU3OHTaIbI0 ILOCc 60 M
(muaun B-I' u JI-E wa pucynke 16). Hopmans Mexay HUMH COOTBETCTBYET
3aJI0KEHHIO MOAOIIBHI M1acTa (1). AHAJIOrMYHYIO ONepalrio MOKHO MPOU3BECTH U C
KpoBJei miuacta. [laee B Macimirabe MO BEPTUKAIM OTKJIAAbIBAEM BEIMYHHY N,
COOTBETCTBYIOIIYIO Pa3HULIE MEXAY ropu3oHTasiMU miroc 60 u miroc 30, paBHYIO
30. IeprneHauMKyIIpHO K HEH MPOBOIUM JIMHHIO 3ayiokeHUsl | W BeruepumBaeM
MPSIMOYTOJIbHUK. YTOI ajb(a MEXy IUaroHaJIbIO MOJYYEHHOI'O TPEYTrOJIbHUKA U €ro
OCHOBAaHHEM W €CTh MCTUHHBIN yTOJI MaJeHus paBHBIN — 56 rpagycam (pucyHOK 16).
3atem mpoknaapiBaeM Ha kapte auHuio npoduns A-b. Ilocne dero orcrpamBaem
re0JIOrMYeCKUid MPOPUIb U B COOTBETCTBUU C BJIEMEHTAMHU 3aJIeTaHUs] BHIHOCUM Ha
HEro pyaHbld miacT. ['paduuecku ompenenasieM €ro MOIIHOCTH M, KoTopas
cooTrBeTcTBYeT 12.5 M (prcyHok 19).

B nanpHeiinieM, ucxoas U3 MOCTABIEHHOTO 3a/IaHMs, 711 BCKPBITHA IJ1acTa Ha
riyoune mioc 30 M OT MOBEPXHOCTH, BBHIOMpaeM Ha pa3pe3e MECTO 3aJ0KEHUS

HpoeKTHOﬁ CKBAXXHMHBI C ITOJACCUYCHUEM €O MApPTraHICHOCHOI'0 CJIOA Ha a0CoTIOTHOM
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oTMeTke Iuroc 25 M. B 3aknmrodenue, myisg orOopa TEXHOJIOTMYECKOW MNpOOBI U
M3YYEHHUS] BMEILAIOIIMUX IOPOJ MPOEKTUPYEM MPOXOAKY IITOJIbHU, IMOACEKAOIIEn
PYIHBIN IJIACT HWXKE 30HBI BBIBETPUMBAHMS Ha aOCOMOTHOW oTMeTKe mioc 10 M

(pucynku 17 u 19).

5.3 KoHTpoJibHBIE BOPOCHI

1 Yto Takoe pa3Benka MOJIE3HbIX UCKOITAEMbIX ?

2 Kakue cy1ecTByIOT THUITBI pa3BEOK?

3 JlaiiTe moHATHS IpEeABAPUTEILHON U JeTaIbHON pa3BeIoK?
4 B 4eMm CyIIHOCTb 3KCIUTYaTallMOHHOW pa3BeaKu?

5 Kakue CcyiiecTByOT TUIIbI MAPTaHUEBBIX PyA?

6 llepeuncnure riaBHEUIINE MUHEPAJIbI MapraHua?

7 Pacckaxkute 00 OCaOuHbIX pyJax Maprasia?

8 Kak Benercs pa3Besika MECTOPOKICHUI MapraHiia?
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6 MeToauka coCTaBJeHHS] KYPCOBOI0 MPOEKTA MO JUCHHUILIMHE

«Pa3Beaka M Treo0JIOr0-JKOHOMHUYECKAS] OLEHKA MeCTOPOKICHUM

IMOJIE3HBIX HCKOIIAEMbIX»

Meroauka cocTaBieHHs KypCOBOI'O IPOEKTa PAcCMaTpPUBAECTCS HAa IpUMEpe
MECTOPOXKIEHHSI BOJb(paMoBbIX pyn Ha ['paueBckoMm yuacTke Bo3nBHykeHCKOU
IUIOU[AJN, KaK THUIIOBOro 00bekTa. OOpaslbl TUTYJIBHOIO JIMCTA U COAEpPKAHUS

IIPUBEJICHBI B IPWIOKEHUAX A, b.

6.1 XapakTepucTHKA OCHOBHBIX Pa3/ejioB KypCOBOr0 MPOEKTA

6.1.1 AuHorauus

CocTaBieHue NPOEKTa HAYMHAETCA C AaHHOTAlMU, B KOTOPOW HPUBOAMTCS
Ha3BaHUE PabOThl, IEPEUNCICHUE OCHOBHBIX pa3padaThIBA€MbIX BOIIPOCOB U BBIBOBI
0 HUM. YKa3blBaeTcss OObEM B CTPAaHUIAX TEKCTa, IpapUUECKUX, TaOIMUYHBIX

MPWIOKEHUH U OMOIMOrpaduuecKuX NCTOUHUKOB.

6.1.2 BBenenue

Bo BBeneHUM packpbIBalOTCs L€ U 3aayd HcciienoBaHui. OHU BKIIOYAIOT
COCTaBJICHHE 110 UCXOJHBIM MaTeprajiaM I'€0JIOrMYeCKON KapThl HY>KHOTO MacIiTaoa,
cTpaTurpauyeckod  KOJIOHKH, pa3pe3oB U JereHasl. [lo  ocobeHHOCTsIM
reoJIOTMYECKONM 0OCTaHOBKH, MTOUCKOBBIM KPUTEPUSIM U TIPU3HAKAM CTaBUTCA 3ajada
Ha MOWCKH MOJIE3HBIX UCKOMAEMBIX.

CrenyronmMm 3TaroM SIBIIIETCA COCTABJIICHUE T'€OJOrMYecKoro 3aganus. Huxke

IMPHUBCACHA XapaKTCPUCTHKA OCHOBHLIX Pa3JICJIOB KYPCOBOI'O IIPOCKTA.
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6.1.3 I'eostiornueckoe 3aganue

Wznaraercs B crnenyromieil ¢popme [7]. BHavane mpuBOIUTCS HaUMEHOBAHHE
OpraHu3alMd BeAylIed HCKOMBIE HCCIEIOBAHUS. OJTO MOXET ObITh Jro0ast
reoJIornueckas OpraHu3alus, yHUBEpCUTET WK Kaderpa.

3aTeM CIeAYIOT MyHKTHI:

- pa3zen 1iaHa;

- OTpacb;

- HAUMEHOBAaHHE OOBEKTA.

Hwuxe npuBonarcs pa3iensl, OTBEYAIONINE OCHOBHBIM dTanam padorT:

1 LleneBoe Ha3HaueHue pabOT, MPOCTPAHCTBEHHBIE IPAHUIIBI OOBEKTA.

2 Teomormyeckue 3amayd, TIOCIEIOBATEIBHOCTh W OCHOBHBIE METO/BI
VCCIIEOBAHUM.

3 OxunaeMble reoJOTHYECKIe Pe3yIbTaThl.

4 dopma npeacTaBiaeHus padboT.

5 Cpoxku pabor.

B nynkre «Pa3nen ruiana», cormacHo pa3paldaThiBaeMOil TeMe MPOCTaBISETCS
TUNl pa3Benku (MpeaBapuTenbHasi, AeTalibHas W T.A.). B myHkre «OTpaciby
MEPEUUCTSIOTCS  TOJIE3HbIE HMCKOMAeMbl€, KOTOPHIM IMOCBSILIEHBI pa3Bel0YHbIC
pabotel. Croga MOTYT BXOAMWTH MOJMMETAIJIbI, OJIATOPOJHBIE METAIIbl, PEIKHE
AJIIEMEHTHI, YTIEBOAOPO/IbI, CTPOUTENbHbIE MaTepualbl U T.M. CTyIEeHT BbIOUpAET Te
U3 HUX, KOTOpble HauOoyiee OJM3KO OTBEYAlOT OOCTAHOBKE, MPUBEACHHON Ha
rEOJIOTUYECKOU KapTe.

Cnenyromunii myHKT Xxapakrepuszyer «HamMeHoBanue oObekTa». Hampumep:
«JleTanpHas pa3BenKa M reoIoro-3KOHOMUYECKast OIEHKaA (30JI0ThIX, BOJb(PPaMOBHIX,
KOJTYEIaHHO-TIOJIUMETAIUNINYECKUX, MapraHieBbIX U Jp.) MECTOPOXKIAECHUH Py C
LIEJIbI0 UX OKOHTYPUBAHUS U MTOACYETA 3aI1ACOB IO BBICIIINM KaTETOPUSIM).

B paznene 1 — «lleneBoe HazHaueHue pabOT, MPOCTPAHCTBEHHBIC TPAHUIIBI
00BEKTa» - H3JIAralTCsl MOTHBBI W LEIU MPEACTOAIMX pPadOT, YKa3bIBAIOTCS

YCIIOBHBIC I'PaHUIBI JIMIICH3MOHHOI'O y4acCTKa.
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B pasnene 2 — «['eosnormyeckue 3ajayu, MOCIEI0BATEILHOCTh U OCHOBHBIC
METOJbl HUCCIIECIOBAHUI» PACCMATPUBAIOTCS Takue pPabOThl KaK TEO0JI0THYECKOe
KapTUPOBAHUE  OMNPEACICHHOW  IUJIOMIAJAM WM  y4acTKa, M  TPOBEICHUE
COOTBETCTBYIOIIEH  pa3BeIKW Ha  BBIABICHHBIX IEPCHEKTUBHBIX  OOBEKTaX.
OOOCHOBBIBAaETCA TMPUMEHEHHE Te€OPU3NUECKNX, TCOXUMUUYECKHX, MHUHEPaIOro-
neTporpapuIecKkux M APYTUX METOJOB MCCIEIOBAaHUS, BKIIIOYAsi OypeHHE U TOPHBIC
paboTHI.

Pazgen 3 — «Oxunaembie Te€OJOTUYECKHE PE3YNIBTATHI» 0000IAET KOMIUIEKC
BOIPOCOB, KOTOPbHIE JIOJDKHBI OBITH PEIICHBI B Ipoliecce Mpeactosmx pador. OHu
HalpaBJICHbl HA  BBIABICHUE TOJE3HBIX HCKOMAEMbIX, IMOACYET  3aIacoB
MECTOPOXKJICHUS U €ro PeHTa0eIbHOCTD.

Pazpgen 4 — «®opma mnpeacTaBieHUs pe3yJbTAaTOB pabOT» - 3aBEpLIAIOLIUI
UCCIICJIOBAHUSI HOPMATUBHBIA JIOKYMEHT — TEXHUKO-d)KOHOMHYECKOE OOOCHOBaHUE
(T20). On pmomkeH OBITH TPEACTaBICH B BHJIE T'€OJOTMUYECKOTO TIPOEKTA,
MPEIBAPUTEIHLHOTO WM OKOHYATEILHOTO OT4YeTa, B y4eOHOM BapmaHTe — 3TO
KypCOBOM IIPOEKT.

B msTom pasnmene ykaspIBalOTCS CPOKHM BBITIOMHEHUs] pabOT, UX Hadajao

3aBCPUICHHUC.

6.1.4 YciaoBusi npou3BoacTBa padoT

DTOT pa3zieNl COCTaBISAETCS HA OCHOBE Tomorpaduueckoil (a3poioruyeckoit) u
0030pHOI1 KapT paiioHa. [1o oTMeTKaM BBICOT aHAIM3UPYIOT, K KAKOMY THITYy penbeda
(XOIMHCTOMY, HU3KO- MJIM BBICOKOTOPHOMY) MPUHAUIEKUT OOBEKT MCCIIEIOBAaHMUS.
JlaeTcsl onMcaHue CIeayomuX GaKTOpOB:

1 YuureiBaercst 6:1M30CTh WIH Y1aJI€HHOCTh HACEIEHHBIX MMYHKTOB.

2 XapakTtep AesTeIbHOCTH HaCEeIeHUS.

3 Kinnmar.

4 T'uaporeonornyeckas 00OCTaHOBKA.

5 CocTosiHHE aBTOJIOPOT U KEJIE3HOAOPOKHBIX ITyTEH.
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Ha ocHOBe 3THX JaHHBIX IUIAHUPYIOTCSI OCOOEHHOCTH IPOBEJEHUSI I'€OJIOro-
MOMCKOBBIX M pa3BelovHbIX padoT. [IpuMep Takoll COBMEIIEHHOW KapThl MPHUBEACH

Ha pucyHke 20.

\ c
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Pucynok 20 — O630pHast kapTa paifoHa pabOT C KOHTYpaMH JIMIIEH3HOHHOTO

ydacTka
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6.1.5 I'eosioruyeckoe cTpoeHue paiioHa

DTOT pa3zesn BKIIOYAET CIAEAYIOIINE MOAPa3ebl.

6.1.5.1 Crpaturpadus

AHanmu3upyercsi TeoJoruveckass Kapra, pa3pe3bl M crpaTurpaduueckas
kosnoHka. [lo HanuuuMio peruoHanbHBIX CTpaturpaduyecKux Hecorjacui (wim
NEPEPHIBOB B OCAJKOHAKOILJICHUU) BBIJIEISIOTCS CTPYKTYpPHBIE O3TaXW (HMKHHM,
CpeIHMM, BEpPXHUN WIM TEpPBBIM, BTOPOH, TPETHH W T.I. IPU HX OOJBIIOM
KOJINYECTBE).

OnucaHue CTPYKTYpHBIX A3TaKeil MPUBOAMUTCS OT OoJjiee JpEeBHHX K Ooinee
MOJIOJIBIM, CJIAraloIlMM HMX HojpasaeiieHusM. [Ipu onucanny reoiorn4eckux rpaHull
MEXJy HUMH OTMEUAETCSl XapaKTep BEPXHUX W HUKHUX KOHTAKTOB (COTJIACHBIH,
HECOTIJIACHBIN, MPEPHIBUCTHINA, TOPU30HTAIIBHO-BOJIHUCTBIN U T. I1.).

Jlanmee ykaspIBaeTcsl, KAKUMHU IIOPOJAMHU CJIAraeTcs KaXJA0e€ NOAPA3JIEIICHUE.
[IpuBOASITCS MOITHOCTH MaYeK MEPeCcIanBaIONINXCS PA3HOOOPa3HBIX THUIIOB MOPOJ U
TOJIIUHBI OTJIEIBHBIX CJIOMKOB. Y CTaHABIUBAETCA (€CIU BO3MOXKHO) PUTMUYHOCTD
OCaJIKOHaKoIUIeHUs. B 3akitoueHun paercss o0mias MOIIHOCTh MOJpa3JeieHUs] U
AJIEMEHTBHI 3aJIETAHUS CJIOEB.

[Ipn omnmcanuu nNoOpoj TNPUBOIWUTCS HMX Ha3BaHUE, OKPACKA, 3EPHUCTOCTb,
XapaKTep OKAaTaHHOCTH OOJIOMKOB, COCTaB M COOTHOLIEHHWE OOJOMOYHOM YacTH H
LIEMEHTa, CTPYKTypa, TEKCTypa, BTOPUYHBIC  BKJIIOUECHUS, IKWIbHBIE U

METacOMaTHYECKHE HOBOOOPA30BaHMUS.

6.1.5.2 TekroHHnKa

PaccmatpuBarOTCs 0COOCHHOCTH TUTMKATUBHOW M TU3BIOHKTUBHOW TEKTOHUKH,
NPOSIBIICHHBIE B TMpejaeiiaXx H3ydaeMoH Iuiomaad. K IIMKaTHBHBIM CTPYKTypam

OTHOCATCA aHTUKJIMHAJIN, CUMHKJIHMHAJIKW, MOHOKJIHNHAJIH, 6anI/ICKHaI[KI/I, q)neKcypr n
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T.J. YKa3blBalOTCS MX pa3MeEphl, HAIPaBICHUE OCEW; YIVIBI HAKJIOHA OCEBBIX
IUDIOCKOCTEW M KpPBUIbEB CKIAJOK, LEHTPUKIMHAIBHOE WIN IEPUKIMHAIBHOE
3aMBbIKaHUE CJIOEB, IPSIMOM MM oOpalleHHbI penbed U T.m. K IU3bIOHKTUBHBIM —
pa3pbIBbI, PA3lOMbl, CIBHUTH, HAJABHUTH, COpPOCHI M B30pOCHI, TOPCTHI U TpabEHBI,
mapbspku M T.4. Onpenensrorcs amMIUIMTYAbl NEpEeMElleHHus OJIOKOB MOpOJ
OTHOCUTENBHO JpYyr Jpyra, YIJIBl HakJIOHA IUIOCKOCTEH cMecTHTens (3epkaja
CKOJIBXKEHHMSI). AHAIM3ZUPYETCS UX PYAOINOABOAAIAS U PYIOJOKAIN3YIOIIAS POJb.

I/IBMGPSII-OTCSI QJICMCHTDI 3aJICTaHHSI.

6.1.5.3 Marmatusm

[IpuBonuTcst omnucaHue MOPQPOJOTHMH M Ppa3MEPOB MarMaTUYECKUX Tl Ha
U3y4aeMoM 00beKTe — UHTPY3uid u 3Qdy3uid. s 3¢ dy3uii naercs xapakTrepucTuka
UX OCHOBHBIX ()OPM — TMOTOKOB M MOKPOBOB. OCOOEHHOCTH CTPOEHUS pa3pesa
JaBOBOro MnoToka. Hamuume 30H 3akankud. TeKCTypHbIE MPU3HAKU (CIOUCTOCTb,
y3bIPYaTOCTb, (PIOUIATBHOCTH U T.1.). CocTaB BKpAIjIeHHUKOB U OCHOBHOI MacChl.
Ecnu Ha miomaan mpUCyTCTBYIOT MHTPY3UH, TO HEOOXOAMMO IMOKa3aTh KaKHE 3TO
Tena — OaTOMUTHI, IUTOKH, JIOMOIUTHI, (PaKOAUTHI, AUanupsl U T.1. X CTpyKTypHO-
TEeKCTypHbIC TpU3HAaKW. Hanuume wiM TpPUCYTCTBME B HHUX MPOTOTEKTOHUKH,
JOUPEKTUBHBIX TPEHIMH U T.A. MIMeeTcs i ¢ HUMH CBSI3b KaKOro-aubo OpyAcHEeHHUs

HJIN MUHEpAJIU3aluu.

6.1.5.4 [Taneoreorpadus

[lo BenmuuumHE 3€peH MNOPOJ, CIAralmllUX pa3pe3 M XapakTepy uX
HAIUTACTOBAHMS (KOHTJIOMEPATHI, TPABENUTHI, TECUAHUKH, AaJIEBPOJIUTHI, TJIMHBI,
KapOOHAaThl WM K€ HA00OpOT) YCTAHABIMBAETCA TPAHCTPECCUBHBIA WU JKe
PErpecCUBHBIN TUI 0CAIKOHAKOTIICHHUS.

B 3aBucuMoOCTH OT KpYITHOCTH 00JIOMKOB, COCTaBJISIONIUX TEPPUTEHHYIO YACTh

MOpOJA M CTENEeHM UX OKATaHHOCTH, OIpeaensercd TIiyouHa ¢GopMHUpPOBaHUS
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OTJIOKCHUH, UX YAaJICHHOCTh OT OCPEroBOil JIMHUM, a C YIETOM OKPACKHU MOPOJ U MX
cocTaBa KiIMMaThueckas oOcraHoBka [12, 14]. IlpucyrcTBue mepephiBOB B
OCQ/IKOHAKOIUICHMH  TIO3BOJISIET  BBISSBUTH CMEHY MOPCKOTO  peXuMMa  Ha
KOHTHHEHTAJIbHBIA U YCTAaHOBHUTH MEPHOAUIHOCTD TOIHITAN U OMYCKaHUH MOPCKOTO

JHa.

6.1.6 IToJ1e3HBIC HCKOMMAEMBbIE

Hcxons W3 TeO0J0rMyecKoro CTPOEHHUs IUIOMIAAM, MPEANOChUIOK (KPUTEPUEB) H
MOMCKOBBIX MPU3HAKOB O IMPEANOjaraéMoM HaJU4YMM Ha OOBEKTE KOMILIEKca
MOJIE3HBIX MCKOIAEMBbIX, CTYJAEHTOM BBIOMPAIOTCS U3 HUX JBAa WM TPU, HA KOTOPBIE U
HaIPaBJISIIOTCS MOMCKOBBIE PAOOTHI.

B kavectBe mpumepa 37ech NPUBEAEHBI KPUTEPUU [JIsI TOMCKOB HEKOTOPBIX
METAJNINYECKUX M HEMETANIMYECKHUX IOJIE3HBIX HMCKOMAEMbIX, UMEIOINX OOJIbII0E
IIPOMBIIIEHHOE 3HaYEHUE.

3onomo  cmpamughopmHoe.  Bwmemarwnme — OpyIeHEHHE ~ TOpOAbBl  —
YIJIEPOOUCTBIE TIECYAHUKU W aAJEBPOJUTHI KBapI-MOJEBOIINATOBOIO COCTaBa C
MUPUTOM M apCEHOIHUPUTOM, OKBapLOBaHHbIE. OHH SBISIIOTCS KOHUEHTPATOPAMU
opynenenus. Haubonee OoraTeie pynbl NPUYpPOUYUBAIOTCS K y3JIaM TepeceYeHUs
pa3HOHANPABJIEHHBIX TEKTOHUYECKHX pa3pbIBOB. ODKpaHamMu Uil PYJOHOCHBIX
pPacTBOPOB CIy)KaT MAaJIONPOHUIIAEMbIE€ MOPOJbl, TaKW€ KaK TIJIMHbBI, apTUIUIUTHI,
M3BECTHAKM M T.A. OOs3aTeNbHO HaJW4YU€ TPAHUTOUMIOB — MOTEHIMAIBHBIX
WMCTOYHHUKOB THAPOTEPMAIBHOrO 30510Ta. DOpMBI PYIHBIX TN JUH30BUIHBIE,
CeIJIOBHUJIHBIE, TPUO00Opa3HbIe, IECTHUYHBIC U APYTHE.

Bonvgppam. HeobxomumMo OTpa3uTh MpearnojiaraéMble CKapHbI, KOTOpHIE
pPa3BUTHI B 30HE DK30- M JHJIOKOHTAaKTa B MECTaX MPOpbIBa KapOOHATHBIX MOPOJ
TPAHUTOUIHBIMU HMHTPY3USIMH. OTHU CKapHbl MOTYT SIBISATHCS MOTEHUUAIbHBIMU
MCTOYHHUKAMU BOJIbGpaMoBbIX pyd. HeoOxomumo math pasmepbl U GopMy PYIHBIX
T€J, OMUCaTh UX CTPYKTYPHBIE U TEKCTYpHbIE OCOOEHHOCTH, MUHEPAIbHBIN COCTaB U

BO3MOKHOC COACPIKAHNEC MCTaJllla B pyaax.
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Hegmob. HedTeHnocHble 3aleXxu NPUYypOUMBAIOTCS TJaBHBIM 00pa3oM K
KYIOJbHBIM ~AHTUKIMHAJIBHBIM CTPYKTYpaM 3 ®u 4 mopsaka (rosywkam),
OCJIOXHSIIOIIUM KPYMHBIE CTPYKTYPHI 1-TO M 2-TO MOPSAKOB (HapUMeEp, TaKue Kak
Bonro-Kamckas anrtexknuza, Ilpenypanbckuii mporu0, Ilpuxacnwuiickas BHaauHa,
MyxaHno-EpoxoBckuii mporu6 u ap.). 3aJie’Ku yriieBOJOPOIOB TIATOTEIOT K MTOPUCTHIM
MopoaaM, KAaKOBBIMHU  SIBJISIOTCA  TECYAHWUKH, aJICBPOJIUTHI, JApPOOJIEHBIE U
TPEIIMHOBATHIE W3BECTHSKHU, pPUGDOTCHHBIC W3BECTHSAKH. OKpaHAMHU  CIyXKat
MaJONPOHUIIAEMBIE TOPOJbI: TJIMHBI, APTHJUIATHI, IUJIOTHBIE W3BECTHSIKA M T.II.
DKpaHUPYIOUIYIO POJIb UTPAOT TAKKE TEKTOHUUYECKUE PA3PbIBBI.

Yeone. YronbHbIE IUIACTBI OTMEYAKOTCS MPEUMYLIECTBEHHO B TEPPUTEHHBIX
MOJIACCOMIHBIX KOHTUHEHTAJIbHBIX OTJIOXKEHUsIX. [[pr3HakaMu UX HaW4us SBISIOTCS
Pa3HO3EPHUCTHI M Pa3HOOOJOMOYHBIA MaTepuana MOopoi, Kocas U MepeKpecTHas
CJIOUCTOCTh PEYHBIX OTJIOXKEHUH U T.a. Dopma YrojbHBIX IUIACTOB IUIACTO- U
nuH3000pa3Has. [lmactel W JMH3BI WMEIOT 3HAYUTEIBHYIO MPOTSIKEHHOCTh C
MOIIIHOCTBIO OT HECKOJIBKUX CAHTUMETPOB J0 JECATKOB METpPOB. Paznmensdrorcs oHuU
MeXTy cOO00M OOBIYHBIMH TEPPUTCHHBIMU TTOPOIAMH.

Jlomyckaercsi BO3MOMKHOCTh HMCIIONB30BaHUS JIIOOBIX BHJIOB  TOJIE3HBIX
HCKOMAEMBIX, KOTOPBIE MOKET MPEIIOKUTh CaM CTYZIECHT.

Jlns oToOpakeHHsI TEePCIEKTUBHBIX IUIOMIAACH MPUMEHSIOTCS TMPOTHO3HBIE
KapThl-HAKJIaAKM. Ha Hux wu300pakaeTcss MPOEKIMs Ha TMOBEPXHOCTh MECT
PACIIOIOKEHUS TOJIE3HOTO MCKOIMAaeMOro, TPaHuIIbl MEPCIEKTUBHOIO y4acTKa (MOTyT
UMeTh J100yI0 (opMy), MHAEKC 3JIEMEHTA U HMHTEpPBAJ €ro pacnpoCTpPaHEHHs IO

BCPTHUKAJIN B METPAX OTHOCUTCIIBHO ITOBCPXHOCTHU COBPCMCHHOI'O 3PO3MOHHOIO CpC3a

(pucyHok 24).

6.1.7 MeToauka u 06beM padoT

Hcxons u3 macmraba KapThl, THIIA T€OJOTHYECKOM ChEMKH M TOCTaBJICHHBIX
3aja4, 10 UMCIOIMIMMCS HOPMAaTHBHBIM JOKymeHTam [1, 4, 7], cryaeHToM

pacCUnThIBACTCA KOJINYECTBO H€O6X0)II/IMOFO COCTaBJICHUA Ha 00BEKTE
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JIUTOJIOTOCTPATUTPaPUUIECKUX Pa3pe30oB, MECT MNPOXOAKM KaHap, IIypdoB, IIaxT,
IITOJICH, OYpOBBIX CKBAXHMH U T. M., @ TaKXe OTOOp MpeanosaraeMoro oobema
00pa3IoB U Pa3IUYHBIX TUIIOB MPOO HA OMPEICIICHHBIC BUAbl AHATUTHUYECKUX PadOT.

Huxe npuBeneH npumMep 3aaHus (C €ro CXeMaTUYECKUM PEIIEHUEM ), KOTOPOE
BBIJIAETCA CTYJCHTY MPENOAaBaTEIEM JIJIsl BHIMOIHEHUS KypPCOBOI'O MPOEKTA.

Ha reonoruueckoii kapre (pucyHok 21) 0oTOOpa)€HO COUYETaHUE MPOCTHIX
CKJIa4aThiX CTPYKTYp B Tmopojax KapOoHa W miepMu [2] ¢ TOpHU3OHTAILHO
3aJIeraloNMMU  OTJIOKEHUSIMA ~ MHOLleHa.  HikHHII ~ KOMIUIEKC  HapylieH
BEPTUKAJIBHBIM  COpocOM W  cIBUroM. ['‘eodusmdyeckuMu  HCCIIEIOBAaHUSIMHU
YCTaHOBJIEHO HAJIMYHE TPAHUTOUIHOTO MHTpYy3uBa Ha riayoune 800-1000 M Ha roro-
3amazne Tepputropuu. TpeOyercs ompenenuTh yCIOBUs 3ajleraHus CIOEB, TUI U
rEOJIOTMYECKUM BO3PACT Pa3pbIBHBIX HAPYLICHUM, aMIUIUTYJy CMEIICHUS MO HUM.
CocTaBUTh T€OJIOTMYECKUI pa3pe3, CTpaTUrpauyecKkyr0 KOJOHKY U JIETEHAY.
Beigenuts ygacTok ¢ Hambomee OJIarOmpUATHON T'€OJOTUYECKOW OOCTAaHOBKOM st
MOVICKOB BOJIL(PAMOBOT0 OpyAeHUs. BbIOpaTh MeCcTO HJisi 3aJI0KEHHsSI TTOMCKOBOMN
CKBa)KUHBI.

CoctaBuB K Kapre reonorudyeckuii paspes A-b (pucynok 22) wu
JUTOCTPATUTPaPUUECKYIO KOJIOHKY (PUCYHOK 23) yCTaHABIMBAEM:

- OTJIOKEHMSI, CJIaralllue paccMaTpUBAEMYIO TEPPUTOPHUIO MPEICTABICHBI
IBYMS CTPYKTYPHBIMH 3Ta)KaMU — MaJe030MCKUM (KapOOH U IepMb) U KalHO30MCKUM
(HeoreH), pas3lelIeHHBIMU MEXKIYy COO0M pPEruoHAIBHBIM CTpaTUTpaPUUIECKUM
HecoryiacueM (OTCYTCTBYIOT OCaJKU Me3030s1). HIKHUI CTPYKTYpHBIN 3Tax CIO0KEH
TePPUTrEeHHO-KapOOHATHRIMU TIOpOJaMU W TydaMu KHCIOTO COCTaBa, BEPXHUN
[JIMHUCTO-U3BECTHSAKOBBIMU OTJIOKECHUSIMU;

- U3y4aeMblii KOMIUIEKC B IJIMKATUBHOM IUIAHE MPEACTABISIET COOON MOJIHYIO
CKJIaJIKy CEBEp-CEBEPO-3alaJHOrO HANpPaBJICHHUS, COCTOSIIYI0 U3 AHTUKIUHAIHA (HA
3amaje), KoTopasi MepexoquT B CUHKIWHAIbL (HA BOCTOKE) C MAJCHUEM HUX KpPbUIHEB
non yriamu 45-55 rtpamycoB, COpocom 3amaj-ceBepo-3amagHoro HarpaBIICHUS
JIOHEOT'€HOBOI'0 BO3pacTa, aHTUKIMHAIL 10 HOPMAJIM K €€ OCH pa3opBaHa Ha JIBE

yactu. Crararomuil ee BOCTOYHBIN 0JIOK, IO OTHOLIEHHUIO K 3allaIHOMY OMYLIEH 110

66



67

1- APIruJyIMThl U3BCCTKOBHUCTLIC, 2— KOHI'JIOMCPATHI; 3 - AJICBPOJIUTBI U MCJIKO-
3CPHUCTHBIC IICCUYAHUKU, 4 — TY(I)I)I KHCJIOT'O COCTaBa, 5 — IIMHUCTHIE CJIaHIIbI, 6 —

HU3BCCTHAKHU U JOJIOMUTDI, 7— Pa3pbIBHBIC HAPYIICHUA

Pucynok 21 — YueGHast reojioruueckasi Kapra JUICH3MOHHOrO yJyacTka [1mo 2]



1 — rpaHUTOUTHBINA UHTPY3UB; 2 — BOIb(PPAMOHOCHBIE CKAPHBI; 3 — CKBaXKHHA

nouckosas; 4 — paznom. [Ipoune 3Haku Ha pucyHke 1.2

Pucynok 22 — I'eonoruyeckuii paspes mo auaun A-b [10, 11]
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Pucynok 23 — Jlutoctpaturpaduyeckas kononka [10, 11]
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IJIOCKOCTH BepTUKaIbHOTO cOpoca Ha 70-80 M. OTHOBPEMEHHO C 3TUM IO IJIOCKOCTH
TOPU30HTAIBHOIO CHIBUTa BOCTOK-IOrO-BOCTOYHOIO MNPOCTHUPAHMS CEBEpHas 4YacTb
00BbEKTa CMEIIIEHA IO OTHOIIEHUIO K F0’KHOW B TOPU30HTAIILHOM HarpaBiieHUH Ha 50-
60 M. HM3ywyaemass dYacTh IUIOHIAJAM B LEJIOM XapaKTEpHU3yeTCs OOpalleHHbIM
penbedom;

- kapOoHatHble oTioxkeHuss C1 TMpopBaHbl TPAHUTOUIHBIM HHTPY3UBOM
J0CpEeIHEKaMEHHOYT0JIbHOTO Bo3pacTa. Ha KOHTakTe rpaHUTOMIOB U KapOOHATOB
POU30IIIO0 OPOTOBUKOBAHUE MOPOJ C OJHOBPEMEHHBIM (DOPMUPOBAHHEM CKAPHOB,
KOTOpBIE, IO BCEW BEPOATHOCTH, MOT'YT COJIEPKaTh BOJIb(PpaMoBOe opyaeHenue. Jis
MPOBEPKH ITOT'O TMOJIOKECHHUS 3a1aHa TIOUCKOBas ckBaknHa Ne 5 (pucyHok 22).

B KOHEYHOM HMTOre COCTaBJISIETCS MPOTHO3HAS KapTa-HakiIaaka (PUCYHOK 24),
Ha OCHOBE KOTOpPOl B JaJIbHEMIIEM MOXET ObITh IMOCTABICHA MpEABapUTEIbHAs
pa3Benka. JleraqbHOE M MOJHOE OMKCAHHUE MPOEKTA JOHKHO MPUBOAUTHCS COTJIACHO
BBIIENIPUBEICHHON cxeMe (paszmenbl 1.2-1.5). Henmocratrommii marepuan MOXKHO

n00paTh U3 JEKINH, y4IeOHUKOB U T€OJIOTUYECKOTO CIIOBapSL.
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Pucynok 24 — IIporuo3Has kapra HaKiaaKka ¢ KOHTYpaMH CKPBITOrO

BOJIB()PAMOBOTO OPY/ICHEHHUS
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6.1.8 IloacueT 00bemMa ropHBIX PadOT M 3aMACOB NMOJIE3HBIX HCKONMAEMBbIX

C penpro omnpeneneHuss o0ObeMa BBIHYTOW IMOPOJbI M3 TOPHBIX BBIPAOOTOK,
IIPOWJEHHBIX B NPOLECCE Pa3BEAKH MECTOPOXKIAECHUS MPOU3BOIATCSA CIEAYIOIIHE

pacyeTsl (PUCYHOK 25).

s [Ix.

Pucynok 25 — NnmrocTpanust A1 mpuMepa

[Tpumep
1 Cnenatb mojicueT BBIHYTOM MOPOJABI B KyOOMETpax, B3sIB CEUCHHE IIaXThI

paBHBIM 4 X 6 M, a TONIBHU 2 X 3 M. Clie10BaTENbHO, MOTYYaEM:

Vmx =L1X S1, a

Vit =L2x S2

rae L1 u L2 - mIMHBI IIAXTHI U IITOJIBLHU, COOTBETCTBEHHO, M;
S1u S2 - ux ceueHwus, MZ;
V1 u V2 - 00beM BBIHYTOH W3 HUX MOPOJIbI, MS;
Vo6 - PEACTABIISET cO00i CyMMapHBIi 00beM paBHbil V1+V2, M .

2 Jlaﬂee ONpCACIIACM 3aI1acChbl ITOJE3HOIO HCKOIIAEMOro.
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Jlns aToro ompenenseM TPATUIIMOHHBIM CIOCOOOM (METOJOM MPOCTEHIITNX
reoMeTpuueckux ¢uryp) odoreM pyaHoro tena Z . Ilocie 3Toro mepeBoAUM €ro B

BECOBYIO KaTeropuro Z1:
Z1=Z X K,

rae K - yaensHbIH Bec mopoasl; K = 2.5-3.0.
3 3areM yMHO)KaeM BECOBYIO KaTeropuro Z1 Ha KO3(h(UIMEHT pyTOHOCHOCTH

d. IMTosyuaem obiee KoauuecTBO pyasl Q:

Q =Z1xd

rje d - koapPHUIMEeHT pyIOHOCHOCTH, HaxoauTes B mipenenax 0.2-0.8.
4 YmuoxuB Q Ha comepxanue mojiesHoro kommoHeHTa (IIK) B pyme C,

OIIpCACIIACM 3aIlaChbl ITOJIC3HOI'O UCKOITACMOI'0 Qnu:

Qmu =Q x C.

Coneprxxanue [1K B pyze MOKHO B3SITh U3 CIIPABOYHUKOB WU JIEKIUMN.

6.2 CIHCOK HCIO0Jb30BAHHBIX HCTOYHNKOB

[TpuBOAKTCSI CIMCOK BCEX JIMTEPATYPHBIX MCTOYHUKOB, KOTOPHIC HCIIOIH3YET
CTYJICHT TIPH BBIIOJTHECHUH JAHHOW PaOOTHI.

Croma BXOmAT y4eOHUKH, Y4EeOHO-METOAMYECKHME TIOCOOMS W yKa3aHws,
(dboHIOBBIEC M OMYOJIMKOBAHHBIE PA0OTHI, PA3IMYHBIC CIIPABOYHUKU M MHCTPYKIIUU TIO
MPOBEJCHUIO T'EOJIOTO-ChEMOYHBIX U IMOMCKOBO-PAa3BEJOYHBIX padoOT, JaHHBIC

HHTCPHCTA.

71



7 KypcoBoii npoeKkT (MpuMep BBINMOJTHEHNS] KYPCOBOT0 MPOEKTA)
Ha Temy: «Iloucku u pa3Beaka 0JIOBAHHBIX pya Ha y4yacTtke OueHuH

Jlor SIkyTckoro okpyra (pecmyosauka Caxa)

7.1 AHHOTAUA

IIpencraBiisieMblil T€OTOTMYECKUN IPOEKT BKIKOYAET 25 CTpaHUIl TEKCTa U 6
WLTIOCTpAIMiA, TOAKPEIUIAIONINX OCHOBHBIE pa3paldaThiBacMble B  IMPOEKTE
nosioxkeHusi. CNHUCOK HCMOIb30BaHHBIX MCTOYHUKOB BKJIKOYAeT 12 HaMMEHOBaHUU
KypcoBoii TpOEKT MOCBALIEH Treosoruyeckomy pgousydenuto riomanu (I'IAIT),
MOMCKaM W Pa3BEAKE MECTOPOKICHUM OJIOBSHHBIX pyA Ha ydactke Ouienuii Jlor
Sxyrckoro okpyra (Pecnybnuka Caxa). B pabore mpuBeneHbl HOBBIE JaHHBIE IO
cTpaturpaguu, TEKTOHUKE, MarMaTu3My M pPYJOHOCHOCTH paccMaTpUBaeMon
wiomaan. [lpuBenena MeToauKa MOMCKOB M Pa3BEAKU OJIOBOHOCHBIX OOBEKTOB Ha
NaHHOM TeppuTopuu. [IponsBeneH mojcyeT 3amacoB MOJE3HOTO HCKOMAeMOro IO
kareropusaMm C1u C 2. OnieHeHa peHTa0enbHOCTh OOBEKTA.

OO0pasupl TUTYJIBHOTO JIUCTA U COJAEPKAHUSI PUBENIEHBI B IpriiokeHusx B, I
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7.2 BBenenue

OnoBO MNPUHAMIEKUT K YHCIY TMEPBBIX METAIJIOB, CTABUIUX W3BECTHBIMU
YeJIOBEUYECTBY, a IIMPOKOE €ro MPUMEHEHHE B CIUIaBaX C MEAbI0 OMpPEAeTUIo
MIPOJOJDKUTENHHYIO M BAXKHYIO 3TI0XY B ICTOPUH Pa3BUTHS OOIIECTBA.

OJ0BO XMMHYECKM YCTOMYMBO, COJM €ro Oe3BpeIHbl MU OHO B BUAE Oemnoii
KECTH HAIUIO IIUPOKOE MNPUMEHEHHE B KOHCEPBHOM MPOMBINUIEHHOCTH. OHO
IIUPOKO MCTIONB3YyeTCs JUIsl MOdy4deHuss OpoH3, 6abOUTOB, MpUIIOEB, TUMIOTPaA(CKUX
CIUIABOB W B psAle Jpyrux oobnacreil. B Hameidl ctpaHe HauOosiee KPYNMHBIMU
MECTOPOXKICHUAMU, OTKPBITBIMU B BOCTOYHOM 4Yactu Poccuiickon ®exnepanuu
spisitorcest Ononckoe, Bepxosabe, Konbsima, JIBK, 3a0aiikanse u ap.

Ha tepputopun wuszyuaemoro ywactka Onenmit Jlor (pucyHok 26) mocie
MpoBeJieHUs Teojorndeckoil chemku macmrtada 1:200000 ycTaHOBIEHO MIMPOKOE
pa3BUTHE OTJIOKEHUW ITAJIC€030MCKOrO0 M ME3030MCKOr0 BO3pAcTa, CIArarollux IBa
CTPYKTYPHBIX 3TaXKa, CIOXKEHHBIX TEPPUTCHHO-TIUHUCTHIMU U KapOOHATHBIMU
o0pa3oBaHUSIMH. B TEKTOHMYECKOM IIJIaHE OHU TPEICTABISIOT COOON CKIIamdaThbie
COOpY>KEHUS 3anaji-CEBEPO-3aIaJHOr0 MPOCTUPAHUS, OTHOCSIINECS B PETHOHAIIBHOM
IJ1aHe K KpynmHoMy HeproHrpuHCKOMY aHTUKIUHOPHUIO.

leobusmueckumu paboramu Ha T1iayOmHe Hmwke ypoBHs 200 M ot
COBPEMEHHOI'0 3PO3MOHHOIO0 Cpe€3a YCTAHOBJIEH KPYMHBIM IITOK, SBIISIFOLIUAKCS
anMKaJIbHBIM BBICTYIIOM KPYIMHOTO TPaHUTOUJHOrO OaTonuta. Ha moBepXHOCTH ero
MIPUCYTCTBUE MOJTBEPIKIACTCSI KOHIIEHTPUUECKOM 30HOM MATHUCTHIX CIIAHIIEB.

Ha BbIBeTpenoii [HEBHOW MOBEPXHOCTH OTMEUEHbl OOJIOMKH MOPOJ C
MpU3HAKAMHU CKapPHUPOBAHMS U TPEU3CHMU3ALMM, a TAKXKE KUJIbHbIE 00pa30BaHUS C
KacCUTEepUTOBOM MuHepanuzauueil. CoaepkaHue oOJ0oBa B TaKUX I[OPoOJax
KOJIEOJIETCS. OT COTHIX JIOJIEH MPOLEHTAa A0 AECATHIX J0Jiel mporeHTa. OTMeUYeHbl
eIMHUYHBIE 00JIOMKH C KOHIIeHTparueit onosa 10 1 %. [locneqnee cBUAETENbCTBYET
O BO3MOXXHOM HAJIMYUHU Ha TIYOOKUX THUIICOMETPUUYECKUX YPOBHSX ITOr0 OOBEKTA
MIPOMBINIJICHHBIX MPOSBICHUN H3TOr0 METajla, OTHOCSIIMXCS K KAaCCUTEPUT-

KBapIlIeBON MIIN KaCCUTEPUT-CYIb(OUIHON pyTOHOCHOU opMalnu.

73



B cB3M ¢ 3TUM pPEKOMEHIOBAaHO Ha YyKa3aHHOW TEPPUTOPUHU IPOBECTH
reosioruueckoe nouszydenue rmiomanu (I'IIT) B macmrade 1:50000 ¢ momyTHBIMU
MOWICKaMH OJIOBa, a B ClIydae OOHAPYKCHHsI TPOMBIIUICHHBIX PYJI TMPOW3BECTH
MpeABapUTEIbHYIO pa3BeAKy oobekTa B Maciitade 1:10000 ¢ mogcyeTom 3anacoB Mo

kareropusim C1u C2.
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7.3 T'eostornueckoe 3ajanue

[IpoBecTu reojoruueckoe JOM3Y4YEeHHUE C TMOMYyTHBIMU IMOWCKAMU TOJIE3HBIX
uckonaembix (I'IIT) mepcriexkTuBHOM 1Uomanu Ha ydactke Ounenuit Jlor Skyrckoro
okpyra (Pecnybimka Caxa) ¢ IENbIO BBISBICHHS M OKOHTYPWUBAHHUS OJIOBOHOCHBIX
nposiBieHuid. [Ipu MNOMOKUTENBHBIX peE3yibTaTax MOUCKOBO-OIIEHOYHBIX pabdoT
OCYIIECTBUTh MPEIBAPUTEIILHYIO Pa3BEIKy OOBEKTa C IOACYETOM 3alacoB IO

kareropusim C1 u C2.

UQJZQGOG HA3HA4YeHue pa60m, npocnmpancmeeHHnble cpaHuybl obvexma

1 Ilposectu I'IIl ¢ momyTHBIMH TMOMCKaMU OJOBOHOCHBIX PyA H3ydaeMoM
wionfaau B macmrade 1:50000.

2 Ilpu noATBEPXKIEHUU TMEPCIEKTUBHOCTH OOBEKTAa IOCTAaBUTh HA HEM
MPEIBAPUTEIBHYIO PA3BEJKY C MOJACYETOM 3aM1aCOB MPOMBIIUIEHHBIX PYI.

3 IloaroToBuTh K W3AAHHWIO TEOJOTUYECKYIO KapTy, CTpaTHrpaduyecKyro
KOJIOHKY M TEOJIOTUYECKHE pa3pe3bl C HAHECEHWEM HAa HHUX MPOSABICHUN U
OJIOBOHOCHBIX PY/I.

4 TlpousBectu nojacuer 3anacoB pyA o kareropusm C1+C2 1 JaTh UX OLIEHKY
B JICHE)KHOM BapuaHTe 0e3 yuera 3aTpatr Ha JOObIUY U Mepeen py/l.

5 OCHOBHBIE OILIEHOYHBIE TapaMeTphl: Iiomanas Jgucra 70 KM~ MomHoCTh
30HBI KapTorpadupoBanus U MoUcKoB coctaisieT 300 M U onpenensieTcs rIyOMHON

IIPOEKTHBIX CTPYKTYPHBIX ¥ TOMCKOBBIX CKBAYKUH.

T'eonocuuecxue 3a0auu, NnoC1e008aAMeNlbHOCMb U OCHOBHbIE Memoobl UX

peuernus

1 Anamu3  GOHAOBBIX  MaTepHAIIOB 1O  HMCCIEAYEMOM  TUIOMIAJIH.

JlenmdpupoBaHre MaTepuaioB MaciTabHoi aspokocmudeckoi cheMku (MAKC).
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2 Teomoruyeckoe KapTHPOBAaHHUE W OMpPOOOBaHWE OTJIOKCHHWA KapOoHa u
MepMH TPU TIOMOIIA TEeOOHU3UUCCKUX, TECOXMMHUYECCKUX, MHUHEPATOTHICCKUX,
METAJUIOMETPUYECKOTO W CTAaHOMETPUYECKOTO METOJOB OMPOOOBAHUS KOPEHHBIX
BBIXOJIOB HAa TOBEPXHOCTH W JETANHHOTO W3YYCHHS] KEpPHA TOUCKOBBIX W
Pa3BEeIOYHBIX CKBAYKHH.

3 HM3yueHue BEIIECTBEHHOI'O COCTaBa TMOPOI U PyId MeTporpadudecKuMH,
MHUHEPATOTHYECKUMHU U (PU3HKO-XMMUYCCKHUMU METOAaMHU uccienoBanuii [[1ax].

4 Tlpum oOHapyXEHHH MPOMBIIIJICHHBIX PYIHBIX HWHTEPBAJIOB B IpoIlecce
ChEMKH W TIOWICKOB, MEPEUTH K MPEIBAPUTEIHLHON pa3Belke 0OBEKTa C MPOXOAKON

TOPHBIX BBIPAOOTOK, CKBAKUH M OTOOPOM TPOO.

Ooicuoaemvle ceonocuyeckue pesyibmamal

Ha ocHoBe npoBenieHHBIX pabOT OyAyT BBISBICHBI M OKOHTYPEHBI TPOTHO3HBIE
onmoBopyaHble ydacTku a0 rayowmasl 300-400 m. Ha 3axmountenbHOM 3Tarme
MpeAnoiaraeTcs NpoBEICHUE TPEABAPUTEIBLHON Pa3BElIKU C MOJICUYETOM 3aacoB Py

H OIIpCaACICHUCM HUX OHGHO‘-IHOﬁ CTOHNMOCTH.

Dopma npedcmasnenus pe3yibmamos pabom — reoJ0rn4ecKuii OTYeT.

7.4 Yca0Busl NPOU3BOJACTBA padoT

PaccmarpuBaemslil yuactok — Osennii Jlor — Haxogutrcsa B 350 kM Ha rOro-
3aman ot r. SIkyrcka u B 10 kM Ha 3amazx ot nmocenka TOMMOT, paCliOJIOKEHHOIO Ha
CeperHe KEIE3HOAOPOKHOM BeTKU Skyrck — Tommor — bepkakut fkyrckoro
okpyra peciryosnku Caxa (pucyHok 27).

Paiion xapakTepu3yeTcsi HH3KO- M CpeIHETOpHbIM penbedom. HaumBbiciime
TOYKH Haja ypoBHeM Mmops pocturaroTr 1000 M u Oomee. B oBparax W HH3HWHAX,

JOJIMHAX PEK TMIICOMETPUYECKUN YPOBEHb MECTHOCTH Haxonutcs B mpeaenax 200 —

300 m.
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Knumat 31ech pe3ko KOHTUHEHTaIbHbIN. JIeTo KopoTkoe 2-3Mmecsiia B TOy.
3umoil Temmeparypa omyckaercs g0 muHyc 50 rpamycoB u Oosee. IlnoTHOCTB
HaceneHus: camasi Huszkasg B P®D. OcHoBHoe HaceneHue skyTol (50 %) m pycckue

(40 %). ITposkMBarOT TaK)Ke HEHITBI, IBEHKU U Ipyrue HapoaHocth (0koao10 %).

. Maragan »
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1 — xene3nas nopora bepkakut-TommoT-AKkyTck; 2 — BAM; 3 — MOCTHI U TyHHENH; 4

— "edrenpoBoa Bocrounas Cubups — Tuxuii okeaH; 5 — y4acTok padoT
Pucynox 27 — I'eorpaduueckoe moIoKeHUE TUIONIAIA UCCIET0BaAHUI
HecmoTpss Ha HU3KYIO IIIOTHOCTH HaceleHUs, WHQPPACTPYKTypa pa3BuTa
xoporro. OTMedaercsl MMpoKasi CeTh KEIE3HBIX M aBTojopor. (JKene3Hbie TOpOTH:

BAM, SAkyrck — bepkakut; aBromaructpanu: Bumon, Komnbima, AMyp u ap.,

pucynok 27). [Ipoxoaut nedrenposog Bocrounas Cubups — Tuxuii okeas.
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C 1menp0 1OABO3a HEOOXOAMMOTO OOOpPYJAOBaHUS ¢ CHApsKEHUS IS
MIPOBENICHUS TEOJIOTO-TIONCKOBBIX M pa3BeAOUYHBIX paboT Ha ydactke Ousenuii Jlor
MO>XHO HCIIOIh30BaTh JKEJE3HYI0 Jopory SKyTck-bepkakuT, a OTTyga W3 TOCeKa
ToMMOT Tpy3bl TIOHaBaTh AaBTOTPAHCIIOPTOM HEMOCPEACTBEHHO HAa OOBEKT

HUCCIIETOBAHNI.

7.5 I'eoJiornueckoe cTpoeHune paiioHa

7.5.1 Ctpaturpagus

Otnoxenus paccmaTpuBaeMon IO AN IIPEACTABIICHBI IBYMS
CTPYKTYPHBIMH  3TaKaMH, Ppa3ACICHHBIMU  MEXJIy €000  peruoHaJbHbIM
cTparurpaduyeckuM HecoryiacueM. HUXKHUN CTPYKTYpHBIM 3TaX NpeICcTaBlIeH

o0pa30BaHUAMH NaJIe0305 (IE€BOH, KApOOH, EPMb), a BEPXHUN — BEPXHUM TPHACOM

(pucyHok 28).

Huorcnuit cmpykmypnuuoiti smasic

[TAJIEO30M PZ

HleBon D

OT1ioxeHusT JEBOHA MPEACTABICHBI KOHIJIOMEpaTaMH, TpaBeIWTaMUu U
necuaHukaMu. KoHIJioMepaTbl MenKorajeuHble. SIBISIIOTCS Oa3ajibHBIM CJIOEM B
OCHOBAHUHU pa3pe3a. ITO TEMHO-CEphbIE JTUH30BUIAHBIE 00pa30BaHUs C JIMHOW JIWH3
20-50 M u MomHOCTBIO 4-15 M. Cnaratorcst yrioBaTbIMUA OOJIOMKaMU BEIMYUHON 1-
2 CM pa3IMYHBIX TOPOJ: KPEMHEH, KBapIWUTOB, rabOpo W pa3IUYHBIX CJIAHIICB.
IlemeHT mopoasl 0a3adbHBIA IO COCTaBY KapOoHATHBIA. Belie mo paspesy wuuer
yepeqoBaHUE TECYaHWKOB M TpaBenuToB. [locienHue BBepX MO paspesy OBICTPO

BBIKJIIMHUBAIOTCA. MomHoct ux cinoeB B paspe3e 5-10 m. CoctaB aHalorudyeH
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KOHrJIoMepaTaM. IlecuaHMKH KPYIMHO3EPHHUCThIE TMOUIMMHKTOBBIC. Clararorcs
obnomkamu kBapma yrioatod (opmbl (20-30 %), 00JIOMKaMu Pa3IMYHBIX MOPOJT
(60-70 %). IIpucyrctByror mosieBble mmaThl (okomo 10 %). LlemMeHT TOpOBBIH,
CIIFOIUCTO-KBapieBbiid. CTpykTypa OJlacTOIICAMMHUTOBAs, TEKCTypa MAacCCHBHO-
cinouctas. B menom ornoxenust cnararorcs necuannkamu — 80 %, rpaBenuTamMu —

15 %, xonrmomeparamu — 5 %. MoutHocTh moapa3aenenus B 1enom o6omuee 300 M.

Iparema Cucrema Ornen Crpyk- | Kosonka Mmun?!
TYPHBIH BM
ITAK
Me3osoii TpuacoBas | Bepxunit | Bepxuuii =
MZ T T3 |
Ilepnckaa
II —
\
[Maneozoi KameHHO- Hixuuii
YTOIbHAA _ 200
PZ - , ]
C
HeBOHCKaA
D —
> 300

Pucynok 28 — Ctparurpaduyeckasi KoIoHKa. Y CJIOBHbIE 0003HAUYCHHUS

Ha pucyHke 31
Kap6on C
OTtnoxeHuss KapOOHA COIJIACHO MEPEKPhIBAIOT JIEBOHCKHE O0Opa30BaHUS.

Cnararorcs PUTMHUYHO IICPCCIANBAOIMUMUCA TICCHAHUKAMHW MW aAJICBPOJIUTAMHU, C

HEKOTOPBIM IpeolialaHueM B BEPXHUX YaCTAX pa3pesa ajJeBpOIUTOB.
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[lecyanuku Menko- ©  cpeaHesepHuctbie.  OnuromukToBbie.  KBapi
MIPEICTABIICH YIJIOBAaTHIMU U MOJIyoKaTaHHbIMHU 3epHaMu. KomuuectBo ero 70-75 %.
[Ipourie MUHEpambl: MOJEBOM MINAT, 00JIOMKH KpeMHEN U KBapuuToB. [IpucyrcTBytor
aKIecCOpuu LUUPKOH M TypMmanuH. LlemeHnt 6azanbubiil. CocTaB aabOUT-CIIOAUCTO-
kBapueBblif. CrpykTypa OnacromacamMMmuTOBas. TeKcTypa  CpeIHECIOHCTasl.
MomnocTu nipociioeB 10-15 M. AleBpoiUThI pacciaHIlOBaHHBIE.

Momnoctu cinoeB 10-20 M. CocTaB nmpenMyIeCTBEHHO KBapLEBbIl. B menom

MOIITHOCTb nozpa3zaenaeHus nopsaka 200 m.

ITepmb P

[Iepmckue 0Opa30BaHUs COIIACHO JOKATCA HA KAMEHHOYTOJIbHBIE OTJIOKEHHUS.
OHM TpencTaBieHbl CBETIO- M TEMHO-CEPhIMU HW3BECTHSKAMM MAacCUBHOIO U
MAaCCHUBHO-CJIOUCTOIO CIOKEHHs. MecTaMu NpeBpalleHbl B KaJbLUTOBBIE MPAMOPHI.
MormraocTu cioeB oT 1 10 5 m. ITopoaa cocrout u3 kanbiura 90 %, monomura 7-8 %
U TpUMECH TOHKOooOJOMouHOro kBapma 2-3 %. 3epHa B oOmel macce
nepekpuctamuzoBanbl. Mx Benmumna 0.3-0.5 mm. Crtpykrypa TpaHOoOIacToBasl.
VYyactkamu noikuino6nactoBas. Hekotopsie 3epHa KalblUTa COAEPKAT BKIFOUCHUS
MMpUTa U TIMHUCTOrO BemecTBa. MomHocTh oTiiokeHnid okoso 200 M, B KpoBiie

OTMEYAIOTCS NPOAYKTHI KOPBI BEIBETPUBAHUS.
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VYcnoBHble 0003HaUeHUs HAa pUCyHKe 31

Pucynok 29 — I'eonorudeckast kapra ydyacTka



Bepxuuii cmpyxmypnwiu amasic

Tpuac T

Bepxuuit Tpuac T3

Bepxnuit Tpuac T3 mnpencTaBlieH MOIIHBIM TOPU30HTOM TJIMH, KOTOpPBIE
HECOrJIaCHO 3aJIeTal0T Ha OTJIOKEHUSAX KapOoHa. [ TMHBI TEMHO-CEpble MAaCCUBHBIE U
MaCCUBHO-CJIOUCThIE. COCTOSAT M3 HEMPO3PAYHOIr0 TJIMHUCTOIO BEUIECTBA, B KOTOPOM
B PE3KO MOJYMHEHHOM KOJMYECTBE OTMEYAIOTCS 3€pHAa KAOJIMHUTA M CEpPULMUTA,
MHOIJa YIJepoOAUCTOro oOpranuyeckoro BemectBa (okono 1 %). Ilpumech
TOHKOOOJIOMOYHOro KBapua pocturaer 10 %. Crpykrypa mopoabl NEIUTOBas.

MortHocTh oTioxeHuit 6oiee 150 m.

7.5.2 CTpyKTYypHBIE 3J1eMeHThI

B miMkaTMBHOM OTHOIIEHUH IUIOLIAJL PACCMATPUBAEMOrO paiioHa SBIISIETCS
4acTbl0 HEepIOHTpUHCKOrO aHTHKJIMHOPHS M TPEACTaBIsSeT COoOOH CKIaauaToe
COOpY>KEHHE, B BUE MMOJHON CKJIaJIKH, COCTOSIIYIO U3 aHTUKIIMHAIY (Ha 3amajie) u
cuHKIMHAIU (Ha BocToke). [IpocTupanue oceii ckiianok 335 rpagycoB (pucyHok 29).
3amagHoe KpbUIO aHTUKIMHAIHM Kpyroe (45-50 rpanaycoB), a BocToYHOE Oolee
nosioroe (25-30 rpaaycoB). CuHKIMHAIL 001aAa€T OTHOCUTEIBHO CHUMMETPUYHBIM
ctpoeareM ¢ mnaaeHneM KpeutbeB 20-30 rTpanycoB (pucynku 30 um  31).
AHTUKIIMHATLHOE COOPY)KCHHE OTJIMYACTCS TEPUKIMHAIBHBIM 3aMbIKAHUEM CKJIAIKU
C MOTPY>KEHHEM Ha 3amaji-CeBEepo-3amaji, a CUHKIMHAIBHOE ICHTPUKIHMHAIBHBIM C
MOTPY’KEHHEM Ha BOCTOK-CEBEPO-BOCTOK. KpymHbIE pa3pbiBHbIE HapyIIEHUS B
npenenax ydyactka He oTMedeHbl. B ocCHOBHOM (UKCHPYIOTCS HEOOJIBbIINE Pa3pbIBbI

cOpPOCOBOr0O XapakTepa.



7.5.3 Marmaruszm

MarmatusmM Ha OOBEKTE€ TPOSIBIEH B €ro BOCTOYHOM 4YacTu, TAE€ OH
MIPEICTABICH KPYIMHBIM IITOKOM, SIBJISIIOITUMCSI alUKaIbHBIM BBICTYIIOM KPYITHOTO
TPAaHUTOUIHOTO OaToJIUTa BEPXHEMANE030MCKOro (10 TpPHAcOBOI0) BO3pacTa,
YXOSIIETO0 CBOMMH KOPHSAMH Ha OOJbInyt0 TiyomHy. OH HMEEeT TOBCEMECTHO
CEeKYIIIMe KOHTAKThI ¢ BMenaronumMu nopogamu (pucynku 30 u 31). Mectopoxenue
CJIOKEHO TpPaHUTaMHM JBYX IOCIENOBaTENbHO BHempstoumuxcs ¢a3. Ilepsas ¢asza
BKJIIOUYaeT OMOTUTOBBIE TOP(PHUPOBUIHBIE TPAHUTHI U TpaHUT-TIOpPupsl. Bropas ¢asza
BKJIFOYAE€T KPOME TPAaHUT-TIOPPUPOB MENKO- U CPEAHE3CPHUCTHIE T'PAHOAUOPUTHI,
MeCTaMU MepexoiuMu B CueHUThl. C 3Tol ¢a3oil CBs3aHbI OJJOBOHOCHBIE CKAPHBI
MecTopoksieHusi. Ha KoHTakTe ¢ MHTpY3ued TEppUTEHHbIE MOpOJbl KapOoHa
OpPOTOBHUKOBAaHBI M MPEBPAIICHBI B KOPJIUECPUTOBBIC CIIAHIIBI, 2 KapOOHATHI TIEPMU B
Mpamopbl. B 30HE cousieHEeHUs KaJbIIUTOBBIX MPAMOPOB M TPAHUTOUIOB IITHPOKO
Pa3BUTHI OJIOBOHOCHBIE CKApHBI, OXBATHIBAIOIINE K30 —H JHIOKOHTAKTOBBIC 30HBI
W3MEHEHHS MHTPY3UBA U BMEMIAIONIUX TTOPOA. MOIITHOCTH 3TUX 30H JIOCTUTAIOT JIBYX

COTEH METPOB, a AynHa no garepanu 500 — 700 m.

7.5.4 UcTopus reo10ru4ecKoro pa3BuTusi

B neBoHCKOE BpeMsl IPOUCXOAMIIO OyCKaHHE MOPCKOIO JIHA U MOCIIEAYIOIIEe
HACTYIJICHHE MOpPS Ha CYIIy O Ye€M CBHUJETEIbCTBYET TPAHCTPECCUBHBINA XapakKTep
OCaJIKOHAKOIUIEHUS U CMEHA OCAJKOB OT HauOoJiee KPYMHO3EPHHUCTHIX (TaJICYHUKH)
0o OoJyiee MEJIKO3EpPHUCTBIX (FpaBUil M MECKH), BIIOCIEICTBHHM IOJ BIUSHUEM
auareHe3a W Meramop(dusma, NpPEBpallleHHbIX B KOHIJIOMEpaThl, TPaBEIUTHl U
NECYaHWKH COOTBETCTBEHHO. BOmm3m Oepera HakalUIMBajJuCh TaJ€UHUKHU, a Ha
ylaJeHUH OT OeperoBOi JIMHUM, BIIyOb MOPCKOH akBaTOPHUH, MOCTETIEHHO CMEHss
Apyr Apyra rpaBUilHbIE U IecuaHble ocaiku. PazHOooOpa3HbIl cocTaB OOJOMKOB B
0CaJIKaX CBUJETEIBCTBYET O Pa3jIMUHbIX UCTOYHHMKAX CHOCA MPU MX (POPMUPOBAHUM,

a ux yrionatas ¢opmMa — 0 OJIM30CTH Pa3MbIBAEMBIX KOPEHHBIX MOPOJ.
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VYcnoBHble 0003HaUeHUs Ha pUCYHKe 31

Pucynok 30 — I'eonoruueckuii pazpes no junauu | — |
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B KkaMeHHOYTroJIbHBIA MEpPUOJl MPOJIOJIKAIOCH OIYCKaHHME MOPCKOro JIHA.
bacceilH ocaJKOHaKOIJIEHUsT YIIIyOJIsUICS M XapaKTepU30BAJICA OTJIOXKEHUEM Ooiee
TOHKOI'O MaTepHualia B BUI€ MEJIKO3EPHUCTOrO MECKA U aJ€BPUTA.

B mepmckoe Bpemsi riyomHa Bomoema gocturaer 300 M M TPOWCXOAWT
MHTEHCUBHOE HAKOIUIEHHE KAapOOHATHBIX IOpPOA. B KOHIlE mnepMu OTIOXKEHUS
UCTIBITHIBAIOT HMHTEHCHBHOE CKJIaJAKOOOpa30BaHUE, HMHTPY3UBHBIM BYJIKAHU3M U
metamop¢usM. [Ipoucuienmuii oporenes mpuBesl K pa3MbIBYy YaCTH HAKOIMUBIIMXCS
0CaJKOB. B TedueHMe HMKHEro M CpeAHEro Tpuaca Ha IUIOUIAJAM TOCHOJICTBYET
KOHTHMHEHTaJIbHBIH pekXuM. OOpa3yroTcsi IUIOUIaJHbIE KOpPbl BBIBETPUBAHUS, B
KOTOPBIX OTMEYAIOTCSI POCCHIIM OJaropoHbIX U [BETHBIX METAJUIOB.

B BepxHeTpracoBbIil OTPE30K BPEMEHU HUJIET TTOBTOPHOE OMYCKAHUE MOPCKOI0
IHa U HOBas TpaHcrpeccus. Ha 3HauuTeNIbHOM paccTOAHMM OT Oepera B YCIOBHSIX
menb(a oTiaaraguch IVIMHBI M KapOOHAThl NpPU TEPEMEHHBIX KoJeOaHUsX JHa

BOJOCMaA.

7.6 I1oJie3Hble HCKONTaeMble

N3ygyaembpiii paiion OoraT MOJIE3HBIMH HCKOINAEMbIMHU. 37eCh OTMEYaroTCs
anMa3bl, KOPEHHBIE M POCCHIITHBIE MECTOPOXKIEHUS OJaropoJHBIX METaJUIOB,
MOJIUMETAJIOB, BOJb(paMa, HUKENS U APYTHMX METAIOB, CTPOUTEIHLHOTO KaMHS U
T.[.

B TO ke BpeMs Ha paccMaTpuBa€éMOM HAaMH YYacCTKE TJIABHBIM ITOJIE3HBIM
KOMITOHEHTOM SIBJISIFOTCSI IIPOMBIIIIJIEHHBIE MPOSIBICHUS OJIOBSIHHBIX Py, KOTOPBIM U
TIOCBSILICH JTAHHBIN pa3/el.

Pynnble nposiBiaeHus onoBa Ha yyactke OisieHnid JIor OTHOCSTCS K KACCUTEPUT-
CKapHOBBIM MECTOPOXIEHUAM. OHHM XapaKTEpU3YIOTCS Pa3BUTHUEM KACCUTEPUTA B
30HaX CKapHOB, OOOTAIEHHBIX MAarHETUTOM W CyIb(pUIaMH — apCEHOMUPUTOM H
MUPPOTHHOM. B 1enoM 30Ha CKapHUPOBAaHHUS HMMEET MPOTSHKEHHOCTh HECKOJBKO
COTEH MeTpoB Iipu MomrHOocTH g0 150 ™. Kaccurepur 31ech OOBIYHO

MCHKO3€pHHCTBII>i N KPUCTAJZIN30BAJICA B OCHOBHOM B Ooinee IMO3JHIOIO CTaJUIO C



1 (0,
00

7001
MK

5004

4004
300.

L]

RN ‘N N —
N =
:ﬂuq " L-agnd 8
L B o

1 — mecuaHUKH C MPOCIIOSMU U JTMH3aMU TPABEIIUTOB U KOHTJIOMEPATOB (JIEBOH), 2 — aJIeBPOIUTHI U TTeCYaHUKH (KapOoH), 3 —
U3BECTHSKU (1IEPMb), 4 — TTIUHBI C IPOCTOSIMU U3BECTHIKOB (BEPXHUI TpUAC), 5 — TPAHUTOUIHBIN HHTPY3UB
BEPXHEMAJIE030MCKOTr0 BO3pacTa, 6 — rpaHmiia crpaTurpaduueckux moapasaeneHui, 7 — necornacusi, 8 — pyaHas

MUHEepaJIn3aIus, CKBaXXUHbI: 9 — B mane, 10 — Ha pa3pese; ropHbie BeipaboTku: 11 — B rutane, 12 — Ha pa3pese

Pucynok 31 — I'eonoruueckuii paspe3 no gunuu 11 — 11



cyapduiaMu dkeine3a UMHKA W Jpyrux MeramwioB. OH OOBIYHO acCOLMHUPYET C
XJIODUTOM, HEPEAKO Takxke co cdajaepuTroM, OOpPHUTOM, KyOaHUTOM U JIp.
Munepanu3anyss paBHOMEpPHAsT M HMMEET PACCESHHBIM Xapakrtep. Pyzael yaiie
OKHCJIEHHbIE M WHOrJa pacloj0oXKeHbl Ha yAaJeHUH OT uHTpy3uBa. CoaepkaHus
onoBa B HuX konedercs ot 0.012 % no 0.054 %, B cpenrem — 0.03 %.

HemnocpenctBeHHO B 30HE 3HIIO- M AK30KOHTAaKTa HMHTPY3UM C MpaMOpamu
IIMPOKO PAa3BUThI MPOMBIIIJIEHHBIE OJIOBSIHHBIE PyAbl, cocTaBistomue 25-30 % ot
Macchl O€IHOM paccesHHOW MUHEpaIM3alMd TOBCEMECTHO MPUCYTCTBYIOUIEH B
CKapHax. OTU py/Abl KUJIBHOM IJIACTOBOW WJIM 4epBeOOpa3HOM (OpMBbI MOJOro- U
KpPYTOIAA0I1e C MOIIHOCThIO OTAENbHBIX TeN B AECATKUA M, HEPEAKO 00pa3yroiue
mTokBepku (pucyHok 32). Konuentpanuss SNO2 B HuX Haxoautcs B mnpenenax 0.1-
0.22 %, a cpennee coaepkanue coctaisieT 0.15 %.

PaccuntanHoe CpelHEB3BELIEHHOE COJAEpXKAaHUE OJIOBA MO o0HiemMy OJIOKY
PYIbI, B I[EJIOM COCTaBIISIONIEM MECTOpokaeHue, coorBercTByet 0,1 %. OTa mudpa
Jerja B OCHOBY TIOJICYETa 3amacoB OOBEKTa, KOTOpbIe OyAyT MPUBEICHHI B
COOTBETCTBYIOILIEH TJIaBE.

Takue MeCTOpOXKIECHUS B IIpeleiiax pPYAHBIX I[OJEW pa3MelarTcs B
anmMKaJbHBIX YaCTAX HHTPY3UBOB, OCOOCHHO B MX KymojaxX. bonbliyio poiib B
JIOKaJIM3aluyi MECTOPOKIAEHUN UIPAET JIMTOJIOTMYECKUI cocTaB mopoA. Yaie Bcero
ATO TONIIU MEPEMEKAEMOCTH MECYAHUKOB M CIIAHIIEB WJIU kK€ KapOOHATHBIX MOPO.
3nech oHM 00pa3yIOT JABE IVIABHBIEC TPYMIbl: HAOUHMPY3UEHYI0 B CAMHUX BMEIIAIOIIUX
IOpOJax W GHYMPUUHMPY3UBHYIO B CAMHUX PYAOHOCHBIX TpPaHATAX, 4YTO U
¢bukcupyercs Ha mposiBieHun Onenuit Jlor. ['aBHBIM CTPYKTYPHBIM 3JIE€MEHTOM,
KOHTPOJIMPYIOIINUM MECTOPOXKICHUSI TAKOTO THUIMA, SIBISIIOTCS IMAPHUPBI KPYIHBIX
AHTUKJIMHAIBHBIX COOPYKEHUM, KAaKOBBIM SIBIISIETCA HEeprOHIpUHCKUI aHTaKIMHOPUI.

Cyns mo maHHBIM H3Y4YCHHsS MecTopokacHui Bocrtounoro 3abaiikanbs u
OpPYruX paloOHOB, BEpPXHSAS YAaCTh KACCUTEPUT-CKBAPHOBBIX MECTOPOXKICHUI
obOpaszyercs Ha rinyomHax 800-1200 M u 3aBucHT OT MacmTaba HWHTPY3UH H
OpOSIBJIEHUM pa3pbIBHbIX HapyuieHuil. [locienHue Ha y4acTKE MPOSBIECHBI

HE3HAYUTCIBbHO, YTO U CKa3aJIOCh Ha BCIMYNHE MCCTOPOKACHH.



CTouMOCTh OJTHOM TOHHBI OJIOBA Ha MHPOBOM PBIHKC B HACTOSAIIUNA MOMEHT

coctaisier 22000 momapos CIIIA [15].

1 — dyeTBepTUUHBIC OTIIOKEHUS; 2 — OKUCTIEHHBIE PYIbl; 3 — cylb(uaHbIe PYIbl; 4 —

CKapHBI; 5 — rpaHUTHL; 6 — U3BECTHSAKHU MEPMHU; 7 — TEKTOHUUECKHUE Pa3pbIBbI

Pucynok 32 — @parmMeHT pa3BUTHUS PyJAHON MUHEpAIN3alUU Ha OJHOM U3

y4acTKoB MecTopoxaeHusa Onenuit Jlor
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7.7 MeToauka u 00beMbl padoT

Panee mnpoBeneHHOW reojoruyeckord cwheMkord MacmTada 1:200000 Obuia
pa3pabotana crparurpadus H3ydyaeMoil IUIOMIAAH, €€ TEKTOHMKa U MarMaTH3M.
BbIsiBieHBI NPEANOCHUIKA HAdWuusg Ha OOBEKTE OJOBSHHBIX PYJ, TAaKOBBIE Kak
OPOTOBUKOBAaHWE TEPPUTEHHBIX M MpaMOpHU3alus KapOOHATHBIX OTJIOKEHUH,
HaJIM4Ke SIBJICHUN ckapHooOpa3zoBaHus. OOHAPYKEHBI MPSMbIe MPU3HAKU HATUUHS
OJIOBSIHHBIX PYyJ — HAaXOJKH Ha TOBEPXHOCTH penbeda 0OIOMKOB KapOOHATHBIX
MOpOJT C PEIAKOW BKPAIUIEHHOCTBIO KAacCCHUTEpUTa W CylIb(PHUIOB, OOJIOMKOB
CKapHUPOBAHHBIX W3BECTHSIKOB M TPAHUTOMIOB C OOraToil MPUMECHIO XOPOIIO
BUJMMBIX 3€PEH KaCCUTEPHUTa BKPATUICHHOHN M MPOKUIKOBOU (DOPMBI B aCCOITHAIIIH C
MUPPOTUHOM M aPCEHOMTUPUTOM.

B cBs3u ¢ 3THM reoniorudeckon ciyx0oit pecnyonuku Caxa OblUIO MOCTABICHO
3ajiaHue npousBecTu cneruanuzupoBanHsie noucku (I'AI1 B macmrade 1:50000) ¢
IIETbI0 BBISIBJICHUS OJIOBSIHHBIX PY/I, @ B CIy4ae UX OOHAPYKEHHUS B MPOMBIIIICHHBIX

MaciTabax Mpou3BECTH MPEIBAPUTEIBHYIO Pa3BEIKy MECTOPOKICHUSI.

Toucku mecmopooswcoenuii onosa na yyacmke Onenuti Jloe

[IpoBeneHue MOMCKOBBIX PA0OOT OCHOBBIBAETCS Ha!
1) MapuIpyTHBIX TOUCKAX;
2) LIINXOBOM ChEMKE;
3) cCTaHOMETPHUYECKOM CheMKe.

3amaya MapmpyTHBIX ITOMCKOB 3aKIIOYalach B IMOATBEPIKICHUH TOWCKOBBIX
KPUTEPUEB W TPU3HAKOB HAIWYHS OJIOBSHHBIX Py, PaHEe YCTAHOBJICHHBIX IpHU
reojorudeckoi cwhemke Macmrada 1:200000. MapuipyTel TpPOBOAWINCH IO
npodWIsiM ¢ 3amaja Ha BOCTOK. BBIJIO YyCTaHOBIIEHO, YTO KOHTAKTOBHIC W3MEHEHUS
MOPOJT TIOCTENIEHHO BO3PACTAOT B ATOM HANpPAaBICHUW BIUIOTH 1O TMOSIBJICHUS 30HBI
NATHUCTBIX CJAHIICB M OWOTHTOBBIX POTOBHUKOB B TJIMHUCTBIX 00pa3oBaHMIX

BepxHero Ttpuaca. Ha 3ToM miom@aau ydacTka UM PE3KO YBEIUYMUIIMCH HAXOIKHU
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00JIOMKOB CKapHUPOBAHHBIX MOPOJ C BKIIOUEHHUSIMU KaccuTepuTa. CeTh MOMCKOBBIX
MapIuIpyTOB 3/€Ch CTYCTWJIACh, YTO MO3BOJWIO B MEPBOM MNPUOIMKEHUH HAMETUTH
KOHTYPbI IEPCIEKTUBHOM TUIOLIAIH.

[Ipu mpoBegeHWM NUIMXOBOW CHEMKH MApUIPYTHl MPOBOAMINCH TJIABHBIM
00pa3oM MO OCHOBHBIM PEYHBIM apTepUsiM 00BEKTa M MO BCeM HX pacmankam. [lpu
neTanbHbIX Touckax Macmraba 1:50000 mpoOsl orbupanuchk Ha paccrossHun 100-
300 m apyr ot apyra. OHU OTOMPATUCH B MECTaX HAUOOJBIIEr0 CKOTUICHUS TSHKEIbIX
muHepaioB. [Ipoosl ¢ conepxxanusiMu onoBa 50-500 r Ha kyOomeTp OBLTH OTMEUYEHBI
TOJIBKO B Tpejienax pycen peuek boictpas u bypuas. Bnonb peku benas Bce mpoOsr
JaJTi OTPUIIATEIbHBIN pe3yabTaT (PUCYHOK 33).

CranoMmerpuueckas CheMKa ObLIa TpOBEACHA BCJEN 3a LUIMXOBOHM. bwuin
U3Y4YEHBbl OPEOJIbl MEXAHMUYECKOIO0 pPACCESHHS OJIOBA, BBISABIEHBI OOIKME KOHTYpPHI
paccesstHusT MeTalla, HaMEYeHbl KOHTYpPbhl CKpPBITOTO TMOJ] BEPXHETPUACOBBIM
MIOKPOBOM IPOMBILUIEHHOrO MposiBiaeHUs. OTOOp npoO MpOBOAMICS M3 3aKOIYIIEK
riryounoi 30-50 cm. 3akomymiku cHadaga mpoXoauiuch o peakon cetu 100x50 m, a
3arem 1o Ooniee rycroit 50x30 u 20x20 M. AHanuTUYECKHE HCCIEAOBAHHS MPOO
MIPOBOJIMIINCH TIPU MOMOIIM CHEKTPOrpaduyecKoro aHaiuza pa3apoOJeHHON MPOOHI
PBIXJIOrO MaTepuana.

[TonytHOo mnpoBOAMINCH Treodu3ndyeckue padoThl (MarHUTOMETPHUS), YTO
TIO3BOJIWJIO YTOYHUTH KOHTYPBI MecTopoxkaeHus (pucynku 29, 30, 31, 33).

B cBsi3u ¢ Tem, 4TO ObUIM MONMY4YEHbl OOHAEKUBAIOIINE PE3YJbTATHI (B OTACIbHBIX
npobax cojaepxaHue ojoBa coctaBisio A0 0.5 %) Obulo pemieHO HPOOYPUTH
nmorckoBbie CKkBaXUHBI (NeNe 1 1 4) mo nmpodwssam -1 u 11-11 rmy6unoit 350 u 400 m
COOTBETCTBEHHO. B BEpXHETpHAacCOBOM TIJIMHUCTOM IOKPOBE MPOOBI OTOMpPAINCH
yepe3 50 M, a B pYAOHOCHBIX KapOOHaTax MEPMU U B BEPXHEMATECO30MCKHUX
rpanurouaax yepe3 10 M. bbul BCKPBIT ITOKBEPK, COCTOSALIMN U3 MEPECEKAIOIIMNXCS
Tpy0O-, MIACTOOOPA3HBIX W HEMPaBWIBLHOM (QOPMBI Tel, pa3BUTHIX B JK30- U

OHAOKOHTAKTOBBIX YaCTAX MPaMOPOB U I'PAHUTOUIOB.
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1 — nunxoBblie MPoObI; MPOOBI CTAHOMETPUYECKHUE; 2 — MPOOBI, coeprkalue BecoBbie coaepxkanus SNO,; 3 —poosl, He

comepxatne SNO,; 4 — pyasl B KOPEHHOM 3aJI€TaHUH; 5 — CKBaXHUHBI; 6 — TOpPHBIE BRIPA0OTKH; 7 — cTpaTUrpaduuecKue rpaHullbl;

8 — MecTopoXICHHE

Pucynok 33 — Kapra onpo0oBanus yuactka Omnenwuii Jlor



Y cTaHOBIEHO, YTO pa3Max OpyAEHEHus cocTaBiisieT B cpeaHem 150-200 m
(waTepBan +600-450-400 M). Bonbias 4yacTh OpyaeHEHUS MPEACTaBICHA PACCETHHON
TOHKOW BKPAIuIEHHOCTBIO KaccuTepuTa ¢ conepkanneM Metamia 0.05-0.06 % (oxomo
70 %). Menbmas dacte (mpumepHo 30 %) cocTaBistoT O6oraTbie pyAbl IITOKBEPKA
(0.1-0.15 % onosa). Ha ocHOBaHWMH 3THX JaHHBIX OBLI MPOU3BEICH TOJCUYET 3aIlacoB
pyasl mo kateropuu C2 (COOTBETCTBYIOIIME PACUYEThl MPUBOIATCA B CIEAYIOIIEM

paszJiene MOCBSIIEHHOM IO/ICUETY 3aMacoB 00BEKTA).

IIpedsapumenvhas pazeeoxa 01080HOCH020 Mecmopodicoenusi Onenuti Jloz

B pesynbrare TOro, 4Tto pyabl OOBEKTa CKPBITHI ITOJ] MOIIHBIMH HAaHOCAMHU
(BEepXHETpHUACOBBIE TJIMHBI), TocTUraromue momuoctu 200 M u GoJiee, TAKUE METOIbI
OKOHTYPUBAHUS MECTOPOKICHUS KaK KaHaBbl TIIyOOkue 1rypdbl, HETIyOOKHe
CKBKHHBI B JAHHOM CJTy4ae HeMpUueMIIeMbl. J{JIs morydeHus: Takux JaHHBIX OBLIH 110
npoduisam I-1 u 1-1l mpoOypenst nononHUTENBHBIE CKBakuHbBI (pucyHku 29, 30, 31,
33) NeNe 2, 3, 5, 6, a Takke NPOBEACHHI MarHUTOMETPHUYECKHE PaOOTHI IIO
MPOCTEKUBAHUIO KACCUTEPUT-CYIb(UIHBIX MPOSBICHUN OJ0Ba. bbulM mMomy4deHbl
HOBBIC JaHHbBIC, MOATBEPAUBIINE PEHTAOETLHOCTh MECTOPOKACHUS U TTO3BOJIMBIIHE
YTOYHUTH €0 TPAHUIIBI.

C nenpio MONYYCHHUS JTaHHBIX JJIS MMOCTAHOBKH B JANbHCHIIEM JETadbHOW H
OKCILTyaTallMOHHBIX Pa3BEIOK M BBISBIICHUS MPOIEHTHOTO COACPIKAHUS OOTaThIX Py
B 0011Iel Macce OpyIeHEHHsI OBLIIO PEIISHO 3aJI0KUTh PAa3BEAOYHYIO MIAXTY U MPOUTH
OT HEEe Ha TOpHU30HTE IUTIOC 450 M IITPEKH B BOCTOYHOM U 3aI1aTHOM HAIPaBIICHUAX
CO B3STHEM TexHoormdeckux mpod Becom mo 100 T kaxmas B o0e CTOPOHBI OT
IIIAXTHOTO CTBOJIA. TEXHOJIOTHYECKHE MPOOBI OTOMPAIUCH C TEIBI0 BO3MOXKHOCTHU
MOJIYYCHUS] KOHAMIIMOHHBIX KOHIICHTPATOB, pa3pabOTKM CXEMbl W pPEKHUMA
PAIMOHAIBHOT'O0 METAILTYPTrUYECKOT0 Mepeena pya U KoHIeHTpaToB. [1o okoHuanuu
paboT OBLIM MOJCYMTAHBI 3amackl OOBEKTa Mo kateropuu C2 U pa3paboOTaHbI

PCKOMCHAAINHN IJI1 IIOCTAHOBKH ,HeTaHBHOﬁ Pa3BCOKHU.



Obwuti 06vem pabom 8 npoyecce UCCIEO08AHUL COCMABUL

MlaxTa

riyouna maxTel L1 — 270 M; miomiaab cedeHus BoIpabOTKU — S1

S1= 4x6=24 m°

001Ut 00beM BEIHYTOM TTOPOBI COCTABIIsET V1

V1=S1 x L1=270 X 24=6480 m°

Itpexk

Jnuna mrpeka L2 — 500 m; muioniaas ceueHus BbIpabOTKH — S2

S2=2x3=6 m*

O6mwmit 06beM BBIHYTOM MOPOJIbI paBeH V2

V2= S2 X L2 =500x6=3000 m’

[TonHBI i 00BEM TOPHBIX paboT V

V=V1+V2=6480 + 3000=9480 m°

PasBe JO0YHBIC HUIIOUCKOBBIC CKBA’>KMHBI I

| =350+360+250+350+370+320=2000 m

CocTaBuaeH O BAa MarUCTPaJbHBIX JIMTOJIOIO-CTPYKTYPHBIX paspesa

oO1elt npoTsikeHHocThio 5000 M.

B3sato npob:
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1 InuxoBeix — 500

2 Cranomerpuueckux — 1000

3 Texnomornueckux — 2

4 Munepanorndeckux — 100
BrinmonueHO aHanu3oB:

1 Xumuuecknx Ha SnO2 — 500 T
2 Cnekrporpadpudeckux — 2000 it
Onwucano nudos:

1 [Ipo3paunbix — 200 mT

2 TlomupoBanubix — 100 mT

7.8 TIloacyer 3amacoB  MeCTOPOKIE€HHsI W  ONpeaesieHHEe  ero

peHTa0eIbHOCTH

[Toacuer 3amacoB MOJOOHBIX MECTOPOXKAEHUI OOBIYHO MPOBOJIUTCS METOJIOM
HKCIUTYaTAI[MOHHBIX OJIOKOB. 32 CYET OTCYTCTBUS MHOTHX IapaMeTPOB HEOOXOIMMBIX
31ech Ul  €ro NPUMEHEHUsT B JAHHOM  ClIy4ae MPEUIOKEH  METOJ
cpenHeapu(GMeTHIeCKOro, KOTOPhIH MPOCT U TOCTATOYHO HaaexeH [4].

Ha mepBom »srtame oOmas ¢opma MeECTOPOXIEHHUS MPUBOAUTCSI K O0BEMY
pPaBHOBENMKON IIUTHI. BbIUMCIIEHHAs CpeHss MOIIHOCTh PYIHOTO TOPU30HTA IO
psany mepecedeHuil coctaBuiaa 160 M, a mpoOTsKEHHOCTHh Mo jarepanu 550 M, a B
KPECT TMepeceyeHus] PYJIHbIX TEJI C YYETOM MHTEpPHOJSIUN, 3a Mpeleibl
IIPOMBIIIEHHBIX OOPTOBBIX COAEpPKaHUM, COOTBETCTBOBaIa 450 M.

OnpenensieM 00beM pyaHOro Tena Z;

Z=160x550x450=39600000 m>

[lepeBoauM pajnee ero B BECOBYIO KaTErOpHIO (CpEIHUN Y. BEC IMOPOJIBI

2.5 r/em’)
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Z1=39600000%2.5=99000000 T,

rae Z1— Bec pysbl, T.

KonmaectBo paccesHHON CKapHOBOW O€qHOW MHHEpaTu3alusi COCTaBIsCT
70 % ot oOmreit Macchl pyasl, a 6oratoii 30 %. [Ipu coxepkanuu onosa B pyne 0.05-
0.06 % u 0.1-0.22 % cOOTBETCTBEHHO.

[TogcunTaB CpeaHEB3BELICHHOE COAEPKAHUE OJIOBA B pyA€ B LEJIOM MO
o0bekTy nonyuum 3Hauenue 0.1 %. 3to B nepecyere Ha BCio Maccy pyast (99000000
T) coctaBut 1o kKareropuu C2 99000 T 4yuCTOrO 0JIOBa, YTO COOTBETCTBYET CPEIHUM
MECTOP OXKJICHUSIM.

[Tocne cocraBnenus: TO/la u nmpoBeaeHUs JE€TATIBHON pa3BEIKU, KOTOpas 3/1€Ch
HE paccMaTpuBaeTcsi, Obljla HayaTa JKCIUlyaTauus MecTopoxiaeHus. Ee mpoiiecc

IIPHUBOANUTCA HHUIKC.

Buinnaska onosa

[TosryueHne 0J10Ba HEMOCPEICTBEHHO W3 NMPUPOJIHBIX PYJ HE IPENCTABISIETCS
BO3MOXKHBIM B CBSI3M C HE3HAYUTEIIBHBIM COJIEPKAHUEM €ro B IMOCIEIHUX.
OOoramieHre OJOBSHHBIX py[A, T[O3BOJSIONIEE MOJy4aTh MPUTOJHBIE IS
METaJNTypruYecKoro rnepezesa KOHIEHTPaThl, OCHOBBIBAETCSI HA BBICOKOM YAEIIBHOM
BECE KAaCCUTEPUTA U PsAZIE CBOWCTB COIYTCTBYIOIIMX €My MuUHepanoB. [lepsuuyHoe
oOorarieHue Mpou3BOINIIOCh Ha MecTe J0ObIur py1. OHO 3aKJIH0YaNIOCh B APOOJIECHUN
pydbl U TPOIYCKE €€ Yepe3 ps YCTPOWCTB, IMO3BOJISIOIIMX OCBOOOJMTHCS OT
CPABHUTEJIBHO JIETKUX MUHEPAJIOB M YAaCTHUIL ITyCTOU MTOPOIBI.

KoHueHTpaThl noydeHHbIE IPU NEPBUYHOM OOOTaIEHUH PyAbl coaepxkar 12-
15 % onoBa. OHM HampaBIsUTUCh Ha J0BOMOYHBbIC (aOpuku B 1. ToMMOT.
HeobxonumocTh AOBOJKH, TO €CTh JOMOJHUTEIBHOE OOOTraileHne KOHIEHTPATOB
OoOyCJIOBJIEHA BBICOKMM COJIEpKAHUEM B HHUX YACTHUI[ BMENIAIOUX TMOPOI U
NOCTOPOHHUX MHUHEpasioB. KpoMe TOro, B MepBUYHBIX KOHIEHTpAaTax COAEPKAIOCh

SHAYUTCIIBHOC KOJIMYCCTBO MLIIIbAKA, CYPbMbl, BUCMYTA, 3arps3HAIOIMIUX OJIOBO B
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npouecce 1miaBku. [Ipu A0BOJKE MEPBUYHBIX KOHLIEHTPATOB M3 HUX YAAISIUCH
COIYTCTBYIOLIME KACCUTEPUTY MHUHEpaAIbl; OCHOBHBIMH METOAaMHU IIPU HTOM
ABIUIACH  (pIOTalMs, DJJIEKTPOMAarHUTHasT W DJIEKTPOCTAaTUYECKas cenaparus.
[Tomy4yeHHbIN TPOIYKT yKe coaeprkan oonee 60 % omoBa.

OTH KOHIIEHTpaThl TIIATEIbHO MEPEMEUIMBAINCH C YIJIEM M MOCTYNald B
IJIaBKy B OTpa)kaTelbHbIE I€4H, Te HarpeBaiuch A0 850 rpaaycos. BeimiaBisioch
YUCTOE OJIOBO, 4acTh Koroporo (mo 25 %) mocrynmana B nwiak. [lociemnwmii
noJiBeprajicsi eile pa3 mnepepadoTke ¢ J00aBICHHEM B HEro MEJIKOW YyryHHOU
CTpYXKHU. B pe3ynbrare 3TUX MPOIECCOB MONYyYalCs CIUIaB OJIOBA C COAEpPKAHUEM
ero 10 99 %.

Jns  monmydeHuss eme 0Oojee  YUCTOTO  OJIOBAa, YIOTpeOJseMoro B
MOJIYIIPOBOJHUKOBOM MPOMBIIIEHHOCTH, €r0 CIIMTKHU MOJIBEPraJIuCh 30HHOM IUIABKE.

Kaxk crnenyer u3 onbiTa pa3BeKy M SKCIUTyaTallMu MOI00HBIX MECTOPOXKIACHUIN
npuMepHo 25 % CTOMMOCTH MeTayla YXOJIWT Ha PAa3BEIKy MECTOPOXKICHMUS,
MIPOBEICHUE TOPHBIX BBIPAOOTOK, MOOBIYY PYyAbI, M3TOTOBJICHWE KOHIICHTPATOB WU
MOCJIEAYIOIINN UX TIEPEIIECIL.

CroumocTh | TOHHBI 30JI0Ta HA MUPOBOM PBIHKE Ha ceHTss0ps 2012 roga paBHa
22000 mommapos [15].

O6IIIa$I CTOMMOCTDH YUCTOI'O OJIOBA, ,2106BIBaCMOFO Ha MCCTOPOXKJICHNH, PaBHA

22000 $ x 99000 T =2178000000 momnmapos.

YuurtsiBasg HaKJIAJAHbIE pacxoipl, KOTOopble cocTaBISOT 544500000 mosmapos,

yuCcTas NPUObLIbL COCTABUT B MEpUO/I dKcIuTyaraiuu (nmpumepno 10 mer) 1633500000

nosnapoB. [Ipeanonaraercs, 4To MECTOPOKIEHUE OKYIIUTCS Yepe3 3 roja.

7.9 CIMCOK UCIMO0JIb30BAHHBIX HCTOYHHUKOB

B KOHIIC pa60TBI IMPHUBOAUTCA CIIMCOK MCIIOJIBb30BAHHBIX HCTOYHHUKOB.
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