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CoaepikaHue KaHIMJIATCKOI0 IK3aMeHa
Ha kanamparckoM sK3aMeHE aclHUpaHT (COMCKATeNb) JOJDKEH IPOJIEMOHCTPUPOBATH
3HaHMSI BOIIPOCOB, 3AJOKEHHBIX B IMporpaMMe-MHUHMMYME KaHAMJIATCKOIO »SK3aMeHa 10
cnenuanbHocTH 1.6.10 «['eonorusi, mOMCKM M pa3BelKa TBEPABbIX IOJIE3HBIX MCKOIAEMBIX,
MUHEpareHus», a Takke OTBETUTH Ha PsIJl JOMIOJHUTENbHBIX BOIIPOCOB, KOTOPBIE COOTBETCTBYIOT

JTUCIUILIMHE TI0 BRIOOPY acriupaHTa.

NPOIPAMMA-MUHUMYM
KaHIUJATCKOT0 DK3aM€EHa 110 CIELHUAIBHOCTH
1.6.10 «I'eoJiorusi, NIOUCKH U Pa3BeiKa TBEP/AbIX M0JIe3HBIX MCKONaeMbIX, MUHEPAT eHUSD)

I10 T€OJIOr0-MUHECPAJIIOTHUICCKUM HayKaM

BBEJIEHUE

B OCHOBY IpOorpaMmbl KaHIWJATCKOIO MHUHHMYyMa II0 CICOUAaJIbHOCTU ((FCOJ'IOFI/IH,
IMOMCKH U pa3BCaKa TBEPAbIX ITOJIE3HBIX MCKOIMMACMBIX, MUHEPATCHU > ITOJIOXKECHBI KYPChI HeKHHﬁ
B By3ax TroOpHO-reojiorudeckoro mnpo¢puis: «l'eosorust MOJIE3HBIX  HCKOMAEMbIX»,
«[IpoMbIlIIIEHHBIE TUITBI PYAHBIX MECTOPOXKACHUI», «[IpOMBITIIIEHHBIE TUIIBI HEMETAJUTMYECKUX
MOJIE3HBIX MCKOMAEMBIX», «CTPYKTYpBI PYIHBIX MOJIEH U MECTOPOKIACHUI», «MeTammoreHus 1
MuHepareHus», «lIporHo3upoBaHue, MOWCKH, pa3BeIKa U T€0JOr0->3KOHOMHYECKash OLEHKa
MECTOPOXKIeHU», «O0mas u pernoHanbHas reoyiorus», «OxpaHa OKpYXKaromehd Cpelbl Mpu

IIPOBCACHHUHA I'OPHEBIX U I'€OJIOTOPA3BEA0OYHBIX pa60T».

1. 'eostorus u ycjioBusi 00pa30BaHUS MECTOPOKIEHUA METAUIHYECKHUX U

HEMETAVIMIECCKHUX IT0JE€3HbIX HCKOITAeMbIX

Uctopus ropHOpyaHoro mpousBojcTBa. OrmpenereHre OCHOBHBIX HEPApXUUECKUX
YPOBHEH CTPOEHUS OOBEKTOB W3YYCHHUS, KAaTErOPHU PYJOHOCHBIX IUIONIAJICH: MPOBUHIIMSA,
obnactp (mosic, OacceifH), pailioH (y3en), pyIHOE IOJie, MECTOPOKIEHHE, PYAHOE TeJo,
MOP(QOJOTUsS TeNl TMOJE3HBIX MCKOMAEMbIX: TIUIACThl, JIMH3BI, KWIbI, TPYyObl HIU CTOJOBHI,
IITOKBEPKH, IITOKH, THE3/1a, KOMOMHUPOBAHHBIE OOBEKTHI. [IpHHIINIIBI, TONOKEHHBIE B OCHOBY
KJTaCCU(UKAIMU MECTOPOXKJICHUI TMOJIE3HBIX HCKOMAEMbIX: T€HETUYECKUE, MPOMBIIIICHHBIC
Tunbl. [[puypodeHHOCTh MECTOPOKIACHHUM K OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTaM 3€MHOUM KOPBI:
¢dbyHIaMeHT apeBHHUX IUTaTopm, cKiIagdaTeie 00JacTH, O00JacTH TEKTOHO-MarMaTHYeCKOU

AKTUBU3allUH, BYJIKAHO-TCKTOHHYCCKHUEC T1105ACa, YCXOJ AOPCBHUX W MOJIOABIX HJ'IaT(I)OpM.



CoBpeMeHHass TEHETHYECKas KJIacCH(UKalus, MOApa3AeieHUe MECTOPOXKACHUN Ha TPYIIIHI,
KJIACChl, TEHETUYECKUE THUIIbI

OOmre 3aKOHOMEPHOCTM MUTpAllMM M KOHLIEHTpAIlMM 3JIEMEHTOB B 3EMHOM Kope.
DHepreTuyeckne, XUMHUYECKHE U OHOJOrmyeckue (akTOpsl MHTPAlUd U TOHATHE O

pynooOpa3yromux 6apbepax.

2. DH/I0TeHHbIe MECTOPOKIEHUS

I'eonorus u reHEeTHYCCKHE MOJICIIH. FGOI[I/IHaMI/ILIeCKI/IC n q)OpMaIII/IOHHO-MaFMaTI/I‘IGCKI/Ie

00CTaHOBKHU O6pa3OBaHI/I$I H pasMCUICHUS SHAOTCHHBIX MGCTOPO)KI[GHI/II\/'I, T'€HCTUYCCKHUEC THUIIBI.

3. Marmaruuyeckue U (pIIOMIHO-MArMaTHYECKHE MECTOPOKIECHU S

a) Mecmopoocoenus maemamuueckou 2pynnel — JIMKBAallMOHHBIE, paHHE- W
IIo3JHEMAarMaTu4ICCKueE. PYHOHOCHI)IC (1)OpMaIII/II/I, MHHepaHBHO-BCHIeCTBeHHBIﬁ COCTaB pyAa,
Mopdosorusi. KoHBEKTUBHO-TpaBUTALIMOHHAS U UHBEKIIMOHHAS MOAETU (POPMUPOBAHUS PYTHBIX
Ten. l'eoymornyeckoe pa3MelleHHEe W TPUMEPbl MPOMBIIIJIEHHBIX MECTOPOXKACHUNH MEeTHO-
HUKEJIEBBIX Py, XpOMa, MJIaTHHbI, TATAHOMArHETUTOBBIX, alaTUT-HEPETUHOBBIX Py, AJIMa30B.
Pynonocusie hopmaruu, pos pacciOCHHBIX MHTPY3UBOB. MHUHEpATbHBIN U XUMUYECKUN COCTaB
pya, MopdoJiorusi U pa3MelleHne PyIHBIX Tell B UHTpY3uBax. ['eosoro-reHeTuueckue MoJenu
HAKOIUICHHUsI PYAHBIX 3ajexked B JuddepeHIHpPOBAHHBIX HHTPY3UBAX U B KOMATHUTOBBIX
KOMILJIEKCaX.

0) [leemamumossie. T'eonorusi, MUHEPAIbHBIA COCTaB, TEKCTYpPbl M CTPYKTYpHI,
TEeKCTypHO-TIapareHeTuyeckue U (OpMalMOHHBIE THUIIBI MErMaTUTOB. ['eHeTHueckue MoJenu
nerMatutoB. IlerMaTuThl YUCTON JIMHUM W JUHUM CKpelieHus. [IpombliieHHOE 3HaueHue
CIIIOJIHBIX, XPYCTQJIEHOCHBIX, PEIKOMETAIbHBIX U JIUTUEBO-OCPUILTUEBBIX IErMATHTOB.
[Tpumepbl MECTOPOKACHUN.

B) Kapbonamumoseuvle. I'eonorusi, CTpoeHrue U MUHEPAJIbHBINA COCTaB PYAHBIX Ted. CBS3b
C MarmMaTH4ecKUMH (EHUTH3UPOBAHHBIMH TOpoJaMu. Marmaruueckas #  (JIFOUIHO-
MarmaTHueckas reHeThdeckue Mojeiu. lIpomsliuieHHO-(OpMaIIOHHBIE TUITBI KapOOHATUTOB:
pEAKOMETaIbHO-PEKO3EMENbHbIe,  alaTUT-MarHETUTOBBIE,  MEIEHOCHbIE,  ()IOTOMUTOBBIC

¢dmooputossie. [Ipumepsl MECTOPOKICHUH.

4. I'uaporepMaJibHbIe MECTOPOKIECHUS



[InyroHOreHHblE, BYJIKAaHOT€HHbIE, BYJIKAHOT€HHO-OCAJOYHBIE, TUAPOTEPMANIBHO-
MHOWIBTPALMOHHBIE KIACChl. Y CIOBUS UX 00pa30BaHMs U XapaKTEPUCTHKA: F€OJMHAMUYECKHUE,
TEPMOJIMHAMUYECKHE, XMUMHYECKHE; HCTOUYHUKHM PYIOHOCHOCTH M pyJIHAs CHEHHaATIN3aLNs.
OU3NKO-XUMHUYECKUE, TEPMO-0apuyecKue mapaMeTpbl THAPOTEPMAIbHOIO PyA000pa3oBaHus U
ero sHepreTuka. @opMmbl MepeHOca PYJIHBIX KOMIIOHEHTOB B THJPOTEPMAJIbHBIX pPACTBOpaXx.
[lyTy 1 mpUYMHBI ABUKEHUS TUAPOTEPMAIbHBIX pacTBOPoB. CHOCOOBI OTIOKEHNS OPYICHEHUS B
TUAPOTEPMANIBHBIX MECTOPOKICHUSAX. THIBI METacOMaTHYECKUX OKOJOPYIHBIX H3MEHEHUN
BMeLIaloUMX nopoa. IIpeppIBUCTOCTh THAPOTEPMAIBHOIO PyA000pa30BaHusi, 3Talbl U CTAIUU
MUHEpaloo0pa3oBaHMsl,  NapareHeTMYeCKWe  acColUMalud  MHUHEpPAJoOB.  30HAJbHOCTH
TUAPOTEPMAIBHBIX MECTOPOKICHUH. OCHOBHBIE TUIIBI THIPOTEPMAIIBHBIX MECTOPOXKACHHIA.

a) Anvbumumosvle u 2petizenoguvle. 1'€0Nn0rrs, MUHEPAIbHBINA COCTaB, CTPOCHUE PYIAHBIX
3anexxeil. Poilb M MeXaHHM3M MIENOYHOTO M KHCJIOTHOTO METOocoMaro3a B 0Opa3oBaHUU
aIbOUTUTOBBIX T'PE3EHOBBIX MecTopoxkaeHui. IlpakThueckoe 3HaueHUE albOUTHUTOBBIX U
IPEN3EHOBBIX MECTOPOKACHUN. [IpuMepsl MECTOPOKIAECHUN.

0) CkapHnosvle. ['eonmorus, MHUHEPAIbHBIH COCTaB M CTPOCHHE W3BECTKOBBIX U
MarHe3uaibHbIX CKapHOB. OCHOBHBIE TUIIBI CKAPHOBBIX MECTOPOKACHUN. ['eHeTHUecKkue Moaenu
U pEaKIMOHHO-METaCOMAaTUYECKast 30HAIBHOCTh CKapHOB. [IpombinnenHoe 3HaueHue. [Ipumepst
MECTOPOKICHUI.

B) Ilnymonocennvie. MectopoxxaeHusi nopgpupoBoro Ttumna. ['eonorusi, MuUHEpaTbHBIH
COCTaB, TEKCTYPbl U CTPYKTYPBI, pyAHAs 30HAIBHOCTb ’KMJIbHO-METACOMAaTUYECKUX PYTOHOCHBIX
KoMILIeKcoB. Opromarmatuyeckass Y  PEHUKIMHIOBas MoOJAeNu mNophUpoBOH  pyaHO-
MarMaTU4ecKor CUCTEMBI. [ eosiornueckoe pa3MelieHne U IpuMepbl MECTOPOKIECHUIA.

Mecmopooicoenus swcunbHo2o muna. 1'eonoro-cTpykTypHasi XapaKTepUCTHKA >KUIIBHBIX
MecTopoxkaeHuil. Mopdororuss pyaHbix Ten. CTpyKTYpHO-TEKCTYpHBIE OCOOEHHOCTH PpYI.
OxonopyaHble THApPOTEpMalibHbIe M3MeHeHMs. [naBHelne pyaHbie GopMmanuu U MPUMEPHI
KUJIbHBIX MECTOPOXKICHUN

r) Bynkanozenuwvie. I'eonorus, 0COOEHHOCTH COCTaBa BMELIAIOUIUX MOPOJ, CTPOCHUS U
COCTaBa pYAHBIX 3aJ€KEW, MNPUYPOUCHHBIX K BYJIKAHMYECKUM anmaparaM. TUOUYHbBIE
OKOJIOPYZIHbIE M3MEHEHMS BMEIAIOIUX MOPOJ. XapaKTepHble MUHEPAJIBHBIE MaparcHe3UChl U
tunoMopdueie MuHepasbl. CTpYKTYpHO-TEKCTYpHbIE OCOOCHHOCTH pyH. InaBHeliue pynHble
(dopmanyu, npuMepbl MECTOPOXKICHUH.

n) Byaxanoeenno-ocajounble. POpMallMOHHO-TEHETUYECKHE THUIIBI (BYJIKAHOT'CHHBIMH,

(IUIIONTHO-CIIAHIEBBI), TEOJIOTHS, MUHEPaIbHBIA CcOcTaB, MOP(GOJIOTUS U 30HAIBHOCTD
4



PYIHBIX T€J, CTPYKTYPHO-TEKCTYpHBbIE OCOOCHHOCTU pyA. | eHeTndyeckne Mojaenu Cyab(GHIHBIX
MECTOPOXKJICHHIH B BYJIKAHUYECKHX, HW3BECTKOBO-TIMHUCTBIX M TIMHHUCTBIX KOMIUIEKCAX.
['eonornyeckoe pasMerieHne U IpUMepbl MECTOPOKICHHH.

e) T'uopomepmanvno-ungurbmpayuontole (cTpaTudopmHBIE). Pynonocurie
KapOOHATHBIC M KapOOHAT-3BAOpUTOBEIC (hopMaruu. I'eooro-mopdoornueckne 0coOeHHOCTH
MECTOPOKJIECHUN, MHHEPAJIBHBIM COCTAB M CTPYKTYpHBbIE THUIIBI PyZA. l'opsume pacconbHbIE
CHCTEMBI OCQ/IOUHBIX 0AaCCEHHOB, KaK (hakTop 00pa3oBaHMs CTPATHU(HOPMHBIX MECTOPOKICHUN.

I'eonorunueckoe pasmelieHrne U MpUMEPbl MECTOPOKACHUH.

5. JK30reHHbIEe MECTOPOKICHHUS.

Mecmopooicoenuss  kopwl  @vigempusanus. [eomorndeckne, (HU3NKO-XUMHUECKHE |
THJIPOTEOJIOTHYECKUE YCIOBUS (POPMHUPOBAHUS KOP BBIBETpUBaHM. IliomramHblie, JIMHEHHBIC U
MIPUKOHTAKTHBIE KOPHI BBIBETPHBAHHS. MECTOPOKICHHUS OCTATOYHBIX, MEPEOTIIOKECHHBIX U
PeoOpa30BaHHBIX KOP BBIBETPHUBAHHS YIbTPAOCHOBHBIX MTOPOJ] OCHOBHBIX U MIEIOYHBIX MTOPOI,
KHCIIBIX TIOPO/JT U JKEJI€3UCTHIX KBAPIIUTOB.

3onbl  6bIGEMPUBAHUA  MECMOPOHNCOCHULl NOJNIe3HbIX UCKonaemuvlx. 1 eojloruyeckue,
(U3HKO-XMMHUYECKHE U THAPOTeOJIOTHYECKHE YCIOBUS HMX (OPMUPOBAHUA. 30HBI OKHUCICHHS
Cynb(GUIHBIX, YPAHOBBIX U PEIKOMETATIbHBIX MECTOPOXKAeHUM. [IpunoBepXHOCTHBIE U3MEHEHHUS
MECTOPOKJICHUH COJICH, yIis U He(TH.

Ocaoounvie mecmopoxcoenus. I'eonorndeckue, (QU3NKO-XUMHUUYECKHE | (U3HKO-
reorpauueckue ycioBHUs OOpa30BaHMsI OCAJOUYHBIX MecTopokaeHui. CTaguu 0Cag04yHOro
mpolecca: CeAMMEHTAallus, JUareHe3 M KaTareHe3. 3O0HaJIbHOCTh OCAJ0YHBIX PYIHBIX
00pa3zoBaHUil.

a) Mexanudeckre ocalo4Hble MecTopokaeHus. ['eomopdonoruueckue, (aruansHO-
TEKTOHUYECKHE YCIOBHs HX oOpa3zoBanus. KpymHooOmomouHble (TIBIOBI, BajdyHBI, TrajbKa,
rpaBuii W mIeOCHB), MEJIKOOOJIOMOYHBIC (IIECOK, aJeBPUT) M TOHKOOOJIOMOYHBIC (TJIMHBI)
MECTOPOKICHUSI.

Pocceimu. OcHOBHBIE TPOMBIIIIIIEHHBIE MHUHEpaibl pocchineil. CocTaB W CTpOEHUE
AIIIOBUANIBHBIX, IPOJTIOBUATILHBIX, AJTIOBUATBHBIX, 03€PHBIX, MOPCKUX, TIISIIIHATBHBIX U D0JIOBBIX
poccelineit. [IpuMepsl MECTOPOKIEHUN.

0) Xumuueckue ocaJouyHble MecTopoxkaeHus. ['eonoruueckue, (PU3NKO-XUMHUUYECKUE U

(1)I/I3I/IKO-PCOFpa(1)I/IquKI/IC YyCJIIOBUA O6pa3OBaHI/I${ COJIAIHBIX MCCTOPO)KHCHHﬁ. I'eonornyeckue u



(U3UKO-XUMHUECKUE YCIOBHUA OOpa30BaHUS OCAIOYHBIX MECTOPOXKJICHHH jKele3a, Maprasia,
AIIOMUHUS, 00pa, CyIb(PUIHBIX PY/ IBETHBIX METALIOB. [IpuMepbl MECTOPOK ICHHIA.

B) buoxumuueckue ocagoyHble MECTOpOXxaAeHUs. Poib opraHu3mMoB B 00pa3oBaHUU
MECTOPOXKJICHHI KapOOHAaTHBIX TMOPOJ: JHATOMHTOB, cepbl, QochoputoB. I[Ipumeps
OMOXMMHUYECKUX 0CaJOYHBIX MECTOPOKICHHA, MX IPOMBIIIICHHOE 3HAYCHHE.

[IpoucxoxxaeHre TOPHOYMX I[IOJIE3HBIX HCKonaemblx. ['eonornueckue u  (QuU3MKO-
reorpapuuecKue ycIoBHs 00pa30BaHUs TBEPIBIX TOPIOYUX HCKOTIAEMBIX —Top(a, YIiIs, TOPIOUUX
ciaHieB. MetaMopdu3M YIIIEHOCHBIX MECTOpPOKJIEeHUM. [ naBHeHIue yroybHbIE OacCEHHBI.
Opranuyeckre U HEOPraHMYECKHWE TMIIOTE3bl NMPOUCXOXACHUS HedTH U raza. bnaronpusrHeie
JIUTOJIOTUYECKUE U CTPYKTYPHO-TEKTOHUYECKUE YCIOBUS (OPMUPOBAaHUS HEPTIHBIX U ra30BbIX
MecToposxieHui. [Ipumeps! KpynmHeNInxX HePTAHBIX U Ta30BBIX MECTOPOKICHUH.

r) I'mpporeHHO-MHOMIBTAPIIMOHHBIE MECTOPOXKACHUS, HX TeoJoTHs, QalnuanabHO-
TEKTOHWYEeCKHEe OOCTaHOBKM oOpa3oBaHus. Tumbl U  CTPYKTYphl HMHQHIBTPAIIMOHHBIX
pynoobOpa3yomux OapbepoB, 30HBI TPYHTOBOTO U IUIACTOBOTO OKHCIEHHUS, WX (PU3UKO-

XUMUYECKasl XapaKTEPUCTHKA U Pa3MEIICHHE B 30HE TUIieprenesa. [Ipumepsr MecTopo K IeHUH.

6. MetamopdoreHHbie MeCTOPOKIECHUS

['eomornueckre M (PU3NKO-XUMUUYECKHUE YCIOBHUS (POPMUPOBAHUS MEeTaMOp(PHUUECKHX U
MeTaMOp(U30BaHHBIX ~ MeECTOpoKIaeHuil. M3meHenuss 1moxa  JaeiictBuem  Meramopduszma
MUHEPAJIbHOTO COCTaBa, TEKCTYp U CTPYKTYp pPYA, (QOpPMBI PYIOHBIX TeI SHIOTEHHBIX U
AK30TE€HHBIX MECTOPOXKACHUN. PernonanbHO-MeTaMOpGU3NPOBAHHBIE MECTOPOXKICHUS Kele3a,
Maprasua, 3050Ta M ypaHa. KoHTakTOBO-MeTaMOp(hU30BaHHBIE MECTOPOXKICHHUS Kelesa,
rpaduTa, KOpyHIa U Haxaaka. Meramopduueckne MeCcTopokaeHus aMpudoI-acoecTa, KHAaHUTA
U CWJUTUMaHHTa, HaX1aKa, TpaduTa, rpaHara u pyruia. [[pumepsl MeCTOpOXKACHHIA.

[IpoGnembl pereHeparuoOHHOTO Pyn000pa3oBaHMsl, KOHBEPIeHTHOCTH MECTOPOKICHUM.
[TonMXpOHHOCTh U MOJUT€HHOCTh OpYyACHEeHMs. |'eHeTHUecKuil aHalu3 MOJE3HBIX HCKOMAeMBbIX
KaK OCHOBA MPHU X MPOTHO3UPOBAHUH, TOUCKAX U pPa3BEIKeE.

7. Teonormyeckme yca0BHS 00pa3soBaHMA  MECTOPOXKICHHMHA ¢  TNO3HIHH

reOCHHKJIHHAJBHON KOHIENIINA

OCHOBHBIE TE€OTCKTOHHMYCCKHE DIIEMEHTHI 3EMHOMU KOpbI, CBA3aHHBIC C I/ICTOpI/IeI\/'I cC

pa3sBUTHUA.



OCHOBHBIC THIBI MECTOPOXKACHUNA IPEBHUX IUIATGOPM, CKIQMYATHIX MOSICOB (9B- H
MHUOTEOCUHKIMHAIINK ), CPEIUHHBIX MaCCUBOB, 001aCTEH TEKTOHO-MarMaTHUECKON aKTHBU3AIIHH,
BYJIKAHO-TEKTOHMYECKUX 00JIacTel YexJia APEBHUX U MOJIOJBIX IIATPOPM.

8. Teonormuyeckme yciaoBusi 00pa3oBaHWs  MeCTOPOXKICHHMH ¢  MO3MIMH

MOOMJIMCTCKOM KOHICITIUH

OcCHOBHBIE TEOTEKTOHMYECKHE DJIEMEHTBHl 3€MHOM KOpBI: CPEIUHHO-OKCAaHMYECKUE
XpeOThl, 30HBI CHOPEAMHTra, CYOMyKIMH, TpaHCHOPMHBIE Pa3jIOMbl. 3aKOHOMEPHOCTH
MPOCTPAHCTBEHHOTO  pa3MENIEHUs] W OCHOBHBIE THUIIBI MECTOPOXKJICHUM  BBIJIEICHHBIX

TCOTCKTOHHNYCCKHUX DIJICMCHTOB.

9. ITosie3HBbIE MCKONAEeMble MUPOBOI'0 OKeaHa

Baxseiimne reonoro-nmpoMBIIIIEHHbIE TUIBl PYAHBIX W HEPYIHBIX MECTOPOXKIACHUI
OKeaHa. 3aKOHOMEPHOCTH pa3MEIIeHHWs ¢ JIOKadu3amuu MecTtopoxaeHuil. [Ipomeccs

COBPEMEHHOT0 pyaoreHeza. @opMHpoBaHUE >KEIE€30-MAPTraHIIEBBIX KOHKpPEHUl M MacCCHUBHBIX

Cynb()HUIHBIX PY/I.

10. IIpoMbIlIEHHBIE THIIBI PYIHBIX MECTOPOKIEHU

XKenezo. Marmaruueckue  (TUTAaHOMAarHeTUTOBBIE), KapOOHATUTOBBIE  (amaTUT-

MarHeTUTOBBIE), CKapHOBble  (MarHeTUTOBBIE), BYJKAHOT€HHbIE  TUAPOTEpMajbHbIC
(MarHoMarHeTUTOBbIE), BYJIKAHOT'€HHO-0CaJI0YHbIE (MarHeTUT-reMaTUTOBLIE), KOPBI
BBIBETPUBAHUS YABTPAOCHOBHBIX nopona (reTUT-TUAPOTETUTOBBIE), 0CaJI04YHbIE

KOHTHHEHTAJIbHBIC (OypOIKEIIE3HAKOBBIE), OCAJOYHbIC MOPCKUE (CHICPUTOBBIE U B 30HE
BBIBETPUBAHHS OYpOIKEIC3HIKOBBIC T'€MATHUTOBBIC M THUAPOTCTUT-CHICPUT-JICITOXIOPUTOBBIC),
MeTaMop(doreHHbIe (FKEIE3UCThIC KBAPIUTHI U CBSI3aHHBIC C HUMU BTOPUYHBIC OOTaThIC PYIbI).

Mapranenr. OcanodHble MOPCKHE, BYIKaHOT€HHO-OCAJOUYHBIE MOPCKHE, KOPBI
BBIBETPHUBAHMUS, KEJIE€30-MapraHIeBble KOHKPEIIUU OKEaHOB.

XpoMm. Marmatudeckue (paHHEMarMaTuyeckue, MO3AHEMarMaTHUeCKUe), POCCHIMHbBIC
(2TIOBHATTEHO-JIEIOBUANIBHBIE U TPUOPEKHO-MOPCKUE).

Tutan. MarmaTudeckue B OCHOBHBIX MOpOJaxX (TUTAHOMAarHETHTOBBIE, MAarHETHUT U

FeMaTI/IT-I/IHLMCHI/ITOBLIC), Kap6OHaTI/ITOBLIC B IICJIOYHBIX W YJIbBTPAOCHOBHBLIX IIOPOAAX



(IepOBCKUT-TUTAHOMArHETUTOBBIE), KOPBI BHIBETPUBAHUS (0Ca0UYHbIE), POCCHIIH (COBPEMEHHBIE
U JIpeBHHE), METaMOP(OTCHHBIE.

Banaguii. Marmaruueckue B OCHOBHBIX IOpoJax (TUTaHOMAarHETUTOBBIE, HMIBMEHUT-
MarHeTUTOBBIE), KOPbl BHIBETPUBAHMSI (30HBI OKUCIEHUS IMOJIMMETANIMYECKUX MECTOPOXKACHUN
MHOWIBTPALMOHHBIC), OCAJ0YHBIE KOHTHHEHTAJIbHBIC (KapHOTHTOBBIE U POCKOIJIHUTOBBIE),
0CaJIoYHbIC MOPCKUE (BaHauiicoaep)ammx GochopuToB).

Antomunuil.  MecTopoXkJeHust OOKCUTOB: KOp BBIBETpUBAHHUS (OCTaTOYHBIE U
MEPEOTIOKEHHBIE), OCaJOUYHble KOHTHMHEHTaJbHbIE (IUIAaT(GOPMEHHBIE), OCAZAOYHBIE MOPCKHE
(reocuHkMHANIBHBIE). HEOOKCUTOBBIE MCTOUHUKH AIFOMUHUS: MarMaTUYECKUEe MOPOIbI (amaTuT-
He(eTMHOBBIE, YPTUTOBBIC, CHIHHBIPUTOBEIE), THAPOTEPMAIIbHBIE BYJIKAHOTEHHBIC aTyHUTOBBIX
Py, KaOJWMHBI M BBICOKOTJIMHO3EMUCTbIE TJMHBI KOpP BBIBETPUBAaHUS (OCTATOYHBIE U
MEPEOTIOKEHHBIE), METaMOPPHUUECKHE KPUCTANIMYECKHE BBICOKOTJIMHO3EMUCTHIE —CIIAHIIbI
(KnaHUTOBBIE, CHIUMAHUTOBBIE U aHIAJITY3UTOBBIE).

Maruuii. ['uaporepManbHble IUTYTOHOT€HHBIE (MarHe3uTa), 0cajoyHble (MarHe3uaibHble
Y KQJIMMHO-MarHe3uajibHbIE COJU (JIOJIOMHTBI), MOPCKAasi BOJIA U paria COJISTHBIX 03€p.

Menp. Marmaruueckue (JTMKBaIIMOHHBIE), KapOOHATUTOBBIC, CKapHOBEIE,
TUAPOTEPMAIbHbBIE (>KUIIBHBIE u MIPOXKHUIIKOBO-BKPAIJICHHBIE), TUAPOTEPMANIbHbIE
BYJIKAHOT€HHBIC (METHOKOIYEIaHHbIE), CTpaTU()OPMHBIC (MEIUCTHIX TECYAaHUKOB H CIIAHIICB).

Ceunen u nuHK. CKapHOBBIE, THAPOTEPMaJIbHbIE TNIYTOHOTEHHBIE (METaCOMaTHUECKUE U
KWIbHBIE), BYJKaHOT€HHO-0CaJOUHbIE (KOJIYeIaHHO-TIOIMMETaInYecKue), crpatudopmusie (B
KapOOHATHBIX MOPOJIaxX), MeTaMOP(POTCHHBIC .

Hukens. Marmatuueckue (JMKBAalMOHHBIE), TUAPOTEPMANbHBIC IUIYTOHOTEHHBIE, KOP
BBIBETPUBAHMUSL.

KobGanpr.  MarmaTtuueckue — (JMKBAallMOHHBIE),  CKapHOBbIE,  TUAPOTEpMajbHbIC
IUTyTOHOTEHHBIE, KOP BBIBETPHUBAHUS.

Mounu6aen. CkapHOBBIE, TPEI3€HOBBIE U THAPOTEPMAIIbHBIE TUIYTOHOTEHHBIE (KUJIbHBIE
KBapL-MOJINOICHUTOBBIE), TPOKUIKOBO-BKPAIIJICHHBIE (XaJIbKOTIUPUT-MOIHOICHUTOBEIE).

Bonsppam. CkapHoBble  (LICENUTOBBIEC), TPEM3EHOBBIE U  TUAPOTEPMAIbHBIC
IUTyTOHOTEHHbIE  (KHJIbHBIE W IITOKBEPKOBbIE  KBapI-BOJb(QpPaMUTOBBIE U  KBapIl-
r'fOOHEPUTOBBIE), THAPOTEPMAIIbHBIE U BYJIKAHOT€HHBIE, POCCHIIIH.

Onoso. IlermaTUTOBBIE, CKAPHOBBIE, TPEU3EHOBBIE U THAPOTEPMAIIbHBIE IITyTOHOT€HHBIE
(KUJIbHBIE M IITOKBEPKOBBIE KBApIl-KACCUTEPUTOBBIE), TMAPOTEPMAJbHbIE IUTYyTOHOTEHHBIE U
BYJIKAHOT€HHHbIE  (CHJIMKATHO-CY/Ib()UIHO-KAaCCUTEPUTOBBIE),  POCCHIMU  (AIIFOBHAIBHO-

JACITIOHNAJIBHBIC, aJIJIFOBHUAJIBHBIC U HpI/I6pC)KHO MOpCKI/IC).



Pryre.  CrpaTudopmHble B  OCaZOYHBIX TOPOJAaX, IEPEKPBITBIX  CIAHIIAMHU,
IUTyTOHOT'€HHbIE THPOTEPMAJIbHbIE, BYJIKAaHOT€HHbIE THAPOTEPMAIbHbIE.

Cyppma. Crpatudopmuble B KapOOHATHBIX MOPOJAX, TIEPEKPHITHIX CIAHIAMH,
IUTYTOHOTEHHBIE THAPOTEPMAalbHbBIC, BYJIKAaHOTCHHBIE, METaMOpP(QHU30BaHHBIE 30J0TOHOCHEIE
KOHIJIOMEPATHI, POCCHIIH.

CepeOpo. ['unporepmaiibHble MIIyTOHOIEHHbBIE, THAPOTEPMANIbHbBIE BYJIKAHOT€HHbIE.

[Inatuna. Marmaruyeckue (IO3AHEMArMaTU4YECKUE XPOMHUTOBbBIC, JIMKBALlMOHHbBIE
Cynb(QUIHBIE MEAHO-HUKEIEBBIE), POCCHIIMH.

VYpan. T'mpporepmanbHble IIyTOHOT€HHBIE, THUIAPOTEPMAaJIbHbIE BYJIKAHOT€HHBIE,
MHOUIBTPALMOHHBIE, OCAJ0YHbIE KOHTUHEHTAJIbHBIE M MOpPCKHE, MeTaMOp(QOreHHble U
MeTaMop(H30BaHHBIE MECTOPOXKICHUS

Topuii. ['mapoTepManbHbIe IITYTOHOTEHHBIE, POCCHIMH.

Huobuit u Tantam. Marmaruueckue, KapOOHAaTUTOBBIE, aIbOUTHUTOBBIE, KOPBI
BBIBETPHUBAHMUS, POCCHINHU (JETIOBHANIbHBIE, aJNTIOBUATIbHBIE).

bepunnuit.  IlermaTtutoBble,  aNbOMTUTOBBIE, TIpEH3EHOBBIE, TUAPOTEPMaJIbHbBIC
IJIyTOHOT€HHbIE, TUAPOTEPMAIIBHBIE BYJIKAHOT€HHBIE.

Jlutuii. [lermaTuToBBIC, TPEH3EHOBBIE, PACCOJIBI U MUHEPAIU30BAHHBIE BOJIBI.

e3uit u pyouamii. [lermaturoBsie.

Hupkonwmii u rapuuii. KapOoHaTuTOBBIC, MPUOPEIKHO-MOPCKUE POCCHITIA (COBPEMEHHBIE
U IpEBHUE).

PenxoszemenbHble  dlieMEHTBI W UTTpUil.  Marmaruyeckue, KapOOHATUTOBBIE,
MErMaTUTOBbIE, CKapHOBBIC, AbOMTUTOBBIC, TUAPOTEPMAIIbHBIE ILUIYTOHOT'CHHBIE,POCCHITU
(ayuTroBHANBbHBIE, TPUOPEKHO-MOPCKHE) 0CATOUHO MOPCKHUE.

PaccessHabie 251eMeHTHI (TepMaHui, PEeHUH, CEJIeH, TeJUTyp, KaAMUH, TaJUTUH, TaJULIUH,
UHIUHN, ckaHaui). MecToOpoXAeHHUsS pa3NUYHbIX F€HETHUYECKUX THIOB Pyl IPYTHX METaJIOB,

yrneﬁ " YIUIMCTBIX CJIAHLICB, COACPKAIIUX PACCCAHHBIC 3JICMCHTBI.

11. IIpombIlLIeHHBbIE THIIBI HEPYAHBIX (HEMETANINYECKHX) MeCTOPOKACHHU I

Cepa. FI/I,[[pOTepMaJ'IBHI)Ie BYJIKAHOTCHHBIC, OCAJIOUHBIC B T'HIIC-aHTUAPUTOBLIX IMOPOAAX.
HOHYTHOC MOJIY4YC€HHE CCPHI IIPpU pa3pa60TI<e MeCTOpO)K,Z[eHI/Iﬁ MCTAJUIOB U T'OPHOYUX MOJIC3HBIX

HCKOIAeMBIX, epepadoTke HePTU U CYTbPUAHBIX PYII.



®ocdop. Marmaruueckue, KapOOHATUTOBBIE, THAPOTEPMAIbHbBIC, BBIBETPUBAHUS,
0caJi0uHbIe, MeTaMOp(U30BaHHEIE.

Conu (Hatpuii, Kajqui, MarHuii, COJOBBIE MHHEpaJbl, CEJIUTPbI). Marmatuyeckue u
TUAPOTEPMAIIbHBIE MECTOPOXKACHUS Kajusl; OCaJOYHbIE IOBAPEHHOM COJHM, COJed Kaius u
MarHus; IpUPOIHBIX COJAOBBIX MUHEPAJIOB U CEIUTP, CYJIb(ATOB HATPUS U MATHUSI.

Bop. BynkaHoreHHO-0ca1049HbIe HHPHIBTPAIIOHHBIE.

Mpibsak. CkapHOBbIE, THAPOTEPMANIbHBIE INTYyTOHOTEHHBIE U BYJIKAHOT€HHBIE.

Crponuuii. MarmaTtuueckue, KapOOHAaTUTOBBIE, TUAPOTEPMANIbHBIE IUIYTOHOI'CHHbIE
BYJIKAHOTE€HHO-0CAa/I0UHbIE, TUIPOTEHHBIE U 0CAJOUYHbIE.

@mroopur  m Kpuosdtr.  llermatuToBBIE, TpPEH3EHOBBIE, TI'PEH3EHO-CKApPHOBBIE,
TUIpOTEpMalIbHbIE INTyTOHOTEHHBIE U BYJIKaHOTeHHBbIE. [[pyrue uctounuku ¢ropa.

Bbaput. KapbOonaTutoBble, THUIpPOTEpPMAalbHbIE IIJIyTOHOTEHHBbIE W BYJIKAHOTEHHBIE,
BYJIKAHOTE€HHBIE, TI0JI3EMHOBO/IHbIE, OCA/I0UHBIE.

[loneBble mmarel U MX 3aMEHHUTENU. MarmMaTudeckue, MEerMaTUTOBBIE, I'PEH3EHOBBIE,
TUAPOTEpMANIbHbIE  IUIYTOHOT€HHBIEM  BYJIKAHOT€HHBIE,  BBIBETPUBAHMS,  OCAJOYHBIE,
MeTaMop(hUuUIECcKHe.

BoicokornmHo3emMucTbie  MUHEpajbl,  KOPYHZ,  CTaBpPOJHUT. [ uapoTepMaibHbIE
BYJIKAHOTE€HHBIE, METAMOP(PUUECKHE, POCCHIIH.

Marnesut u O6pycut. KonraktoBo-metamopduueckne, MmeTaMopGuuecKre u 0Ca0vHbIC,
BBIBETPUBAHMUSL.

Tanpk w  mupodumur.  PermonanpHO- M KOHTaKTOBO-METaMOp(hUYECKHE,
TUAPOTEPMANIbHBIE  METACOMAaTHYECKHE, OSK30IM€HHO-PHJOI€HHbIE B KOpPE BBIBETPUBAHUS
OTaJIbKOBAHHBIX JI0JIOMUTOB.

Bomnacronut. CkapHOBBIE U CKaPHOUIHBIE, PErMOHAIBHO -MeTaMOp(hruYecKHe.

OnuBuH u quorncua. Marmatuueckue, KapOOHATUTOBBIE, CKAPHOBBIE.

Cmogpl. MarmaTtuueckue, nerMaTuToBble, KapOOHATUTOBBIE, CKAPHOBBIE, PEM3EHOBHIC U
MeTamopduyeckue.

Acbectbl. Mertamopduueckue, THUAPOTEPMANbHBIE ILTyTOHOTEHHBIE, KOHTAaKTOBO-
MeTamMop(uYecKue- XpU30THII-, aHTOPWILTUT-, KPOKUJOIUT-, aMO3UT-, aKTUHOJIUT-, PEKEKHUT-,
poaycut-acbecra.

Ucnanackuii mmnat. ['uaporepManbHble ByJKaHOTE€HHBIE.

Anmaz. MarmaTtuueckue, MeTaMop(huiecKre, pOCChIIH.

Kopynn, aOpasuBHbIi TpaHaT. MarmaTtuueckue, TEeTMaTUTOBBIE, CKAapHOBBIE,

TUAPOTECPMAJIbHBIC BYJIKAHOTCHHBIC, POCCBITIHBIC.
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I'padur. MarmaTuyeckue, perioHaJIbHO- M KOHTAKTOBO-METaMOP(QHUUYECKHE.

Heonutel. ['uaporepmaibHble BYJIKAHOTEHHBIE U BYJIKAHOT€HHO-0CAJ0YHbIE.

Wzympyn. IlermatuTel, aMmarMaToreHHble, KOHTAKTOBO-METaMOP(HUECKHE.

JparonenHpie KaMHH. MarmMaTH4ecKue, MerMaTUTOBBIE, CKapHOBBIE, KapOOHATHUTOBBIE,
TeJeTepMalbHbIe, KOHTAKTOBO-MeTaMOp(hU4IecKre, BHIBETPUBAHUS, POCCHIIIH.

[logenounple  KamHM. Marmartuueckue, NErMaTUTOBBIE, THJIpOTEPMaJIbHBIE
IUTyTOHOT'€HHbIE U BYJIKAHOTE€HHBIE, METAMOP(PUUECKHE, BHIBETPUBAHMUS, OCAJIOUHBIE, POCCHIIH.

l'unc wu anruaput. KapOoHaTHTOBBIE, OCTATOUHBIE BBIBETPUBAHUS, THUIPOTEHHBIE U
0CaJIOYHBIE.

I'munucteie moponbl. 'mapoTrepmanbHble BYJIKAHOTE€HHBIE, BYJIKAHOI'€HHO-OCAJI0YHBIE,
BBIBETPHUBAHMSI, 0CaI0YHbIE, METaMOp(UUecKue.

Kapbonatueie mnopoasl. KapOoHaTuTOBBIE, THAPOTEpMabHbIE BYJIKAHOTEHHBIE U
IUTyTOHOT€HHbIE, T0J3€MHOBOIHbIE, 0CAJI0YHbIE U METAMOP(OTEeHHBIE.

Kpemuuctsie (kpuctobanuT-omnanosbie) noposl. OcagouHble U BHIBETPUBAHMUS.

O6nomounbIe mopoabl. OcaouHbIe U BHIBETPUBAHUS.

Ilecuanuky, KBapUUTHI, KWIbHBIM KBapl. IlermMaTtuToBble, THUIPOTEPMAIbHBIC
IUTYTOHOT€HHbIE, MeTaMOp(pUUECKHE, OCATOUHBIE.

MuHepanpHble  NUTMEHTHL. — BbIBeTpuBaHMs,  OcafouHble,  TI'HAPOTEpMalIbHBIE
IUTYTOHOT€HHbIE, MeTaMOp(UUIECKHE.

W3BepxeHHBbIE M MeTaMOp(UUECKHE MOPOJbl KaK CTPOUTENIbHBIE MaTepHalibl, BKIIOUYast
HNEeTPpyprudeckoe, KUCIOCTOMKOE U EPIUTOBOE ChIPhE.

I'mppaBnnueckue 100aBKM K LIEMEHTHOMY KIMHKepy. BynkaHudeckue, BYJIKaHOI'€HHO-

0Caa04YHbIC, OCaJOYHBIC, HI/IpOMCTaMop(l)I/I‘{eCKI/Ie.

12. MeTtasiorenusi (MUHepareHust)

YcnoBus u MNpEANOChUIKA BO3HUKHOBCHUS MCTAJUIOICHUU KaK HAYKH. Ponpb pYCCKOﬁ
Ir€0JIOTMYECKOM IIKOJIBI B Pa3sBUTHHU MCTAJIOI'CHHH. O6H_[aﬂ, pPEeruoHalibHasA, HCTOPHUYCCKAs,
CricuaJibHasgd METAJJIOTCHUSA, OTIPCACIICHU A, ICIIU U 3a1a1U.

061/[4&}1 memaililoceHUuAl. COOTHOIIICHHE METAJUIOTCHUUECKUX U IreoJIOTUYCCKUX
IMpOLECCOB. Py,[[HLIe, reoJIOTHYCCKUE U MCTACOMAaTUYCCKUC (I)OpMaLH/II/I, HUX OIIPEACIICHUC U
IIPpUMCEPHI. HpOCTpaHCTBeHHLIe U BpPEMCHHBIC KATCTOpHU  MCTAJIJIOTCHHUU. HpI/IHHI/IHH
METAJLIIOICHUYCCKOT'O aHajig3a H paﬁOHHpOBaHHH. KJ'IaCCI/I(I)I/IKaLII/I}I H  OIpcaACICHUC

reojiornyeckux (Qopmammii MO poiluM B pydOTEHE3e: PyJOBMEIIAIOIINE, PYIAOHOCHBIE,
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pyznoreHepupyomue u pyaooopasytomue. OCHOBHbIE MOAETH (POPMUPOBAHUS MECTOPOKICHUIH:
MarMaroreHHas, ITyTOHOT€HHO-TUAPOTEPMAJIbHAS, BYJIKAHOT'€HHO-TUIPOTEpMasbHas,
CeIMMEHTAIlMOHHAs, METaMOP(OTCHHBIE.

PernonanpHas meramioreHus. MeTaIOTeHHsT OKEaHOB: PAllOHUPOBAaHUE U DPYAHBIC
dopman. MeTayuioreHusl TeOCHHKIMHAIBHO-CKIIaUaThIX CHCTEM: TUIBI T€OCHHKIMHAICH U
paifoHNpOBaHKE; TOOPOTCHHAS METAJIOTCHUSI M PyIHbIE (hOpMAINK;, METAJUIOTEHUS OPOTEHHBIX
U OpOTCHHO-aKTUBU3AIIMOHHBIX TOSCOB W pyaHble ¢opmanuu. MertamtoreHus: 1miathopm:
¢byHIaMeHTa, uexJia, IJIaTQOPMEHHBIX 30H AaKTUBU3ALMM C XapaKTePUCTHKON pPYIHBIX
¢dopmanuii. MertannoreHnueckue MNpoBUHIMM Poccuu: palloHMpoBaHHE, XapaKTEpPUCTHKA
MIPOBHMHIIMY NIO TUIIAM M BPEMEHHU Pa3BUTHS, TPYIIIAM U acCOLMALUSIM PYIHBIX popMaiuil.

Hcmopuueckas memannozenus. MeTtannoreHndeckas INEPUOAU3ALUS HUCTOPUHM 3EMIIN.
OBOIOIUSA PYAOreHe3a B N€0JIOTUYECKOW MCTOPHU: CIIEHHAIN3AU] METAIIOTEHUYECKHUX JIIOX,
9BOJIIOLUS PYJOHAKOIUIEHHS (II0 OCHOBHBIM METaJlIaM).

Cneyuanvnas memannozenus. JlaeTcss TO THIIAM METAUIOB. YEPHBIX, IBETHBIX,
ONaropoJIHeIX, PEIKUX M pPaJUOaKTUBHBIX. Mojenu OOBEKTOB NPOTHO3a Pa3HOTO paHra.
IIporHo3HBIE ¥ TOUCKOBBIE IPEATIOCHIIKN U IIPU3HAKH.

MeTamioreHnYeckiue M IPOTHO3HBIC KapThI: Ha3HaA4YCHUC, Tpe6OBaHI/Ie K OCHOBaMm,

COJIep’KaHHI0 U Harpys3ke. [IporHosHbie pecypchl U METOAbl MX KOJHMYECTBEHHOW OIICHKH.
CraguiiHOCTh  re0JIOrOpa3BEOYHOrO TIpollecca W MPOTHO3HbIE pecypcebl.  [IpuHUMIBL

(bOpMI/IpOBaHI/IH IMPOTHO3HO-TIONCKOBBIX KOMIIJIICKCOB.

13. IlporHo3upoBaHue, NMOUCKH, Pa3BeKa M TIe0JIOr0-3KOHOMHYECKAs] OlEeHKAa

MeCTOPOKIeHU I

Memoodonozus npocHO3upo8anus U OYeHKU pecypcos NOJIe3HbIX UCKONAEMbIX.

[MpuHnunel  wu3ydeHus Henp  (NOCIHEAOBATENbHOCTh  MPHUONMKEHUH,  aHAIOTHH,
BBIOOpOYHOW aeranu3anuu). CHUCTEeMHBIH aHamM3 pPYJOHOCHOCTU. HMepapxuu pylTOHOCHBIX
YYaCTKOB HEJP U PYJTOKOHTPOIUPYIOUIUX F€OTOTUIECKUX CTPYKTYD.

Kputepun moTeHIuanbHON PyJOHOCHOCTH HENIp, UX BUABl M MACIITA0bl MPOSBICHHUS.
I'moGanpHBIE, peTHOHATBHBIC, MECTHBIE M JIOKAJIbHBIE KPUTEPHH: MPEANOCHIIKHA, KOCBEHHbIE U
MpsIMbIE TIPU3HAKU PYJOHOCHOCTH (TI0JI€3HOM MUHEpATH3aINN ).

Baxneiimee ycnoBue 3peKTUBHOTO JIOKATBLHOTO MPOTHO3a: COPa3MEPHOCTh KPUTEPUEB
PYIOHOCHOCTH C OOBEKTaMH MPOTHO3HPOBAHHS JAHHOTO HEPAPXUUYECKOTO YPOBHSA, YCIOBUS

TCIICCKOIMUPOBAHUA TIPOTHO3SUPYCMBIX 00BEKTOB PAa3JINIHBIX ypOBHCﬁ, OoCICaA0BATCIbHOC
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WCIOJIb30BAHNE CPABHUTEIBHBIX KOJIMUYECTBEHHBIX XapaKTEPUCTUK W3MEHUMBOCTH KPHUTEPHUCB
PYAOHOCHOCTH, TIOJTYYEHHBIX C IPUMEHEHUEM TPEH I-aHaIN3a UCXOIHBIX JaHHBIX.

Cospemennvie 2eonozuyeckue, 2e01020-MuHepaIocuyecKue, 2eouzuueckue
2eoxumuyecKue Memoovl NOUCKO8 NONE3HbIX Uckonaemvix. I'eoornueckas Kapra, Kak OCHOBA
IUISL BBISABJICHHSI OJIArOTPUSTHBIX MPEANIOCHUIOK MOJIE3HBIX UCKOMaeMbIX. OObEKTHl U MaCIITA0bI
MPOBEJICHUST TIOWCKOBBIX padOT. BO3MOXKHOCTHM HA3eMHBIX BHUPTYalIbHBIX, adpPOBHU3YaTbHBIX,
BAJIYHHO-OOJIOMOYHBIX M IUIMXOBBIX METOJOB IMOMCKOB. OCHOBHBIC BHUJIBI U BO3MOXHOCTH
reoQu3N4eckux  METOJOB  TOWCKOB  (MarHUTOMETPUYECKHUX, AIIEKTPOPA3BEIOYHBIX,
paTMOMETPHUYECKUX,  SACPHO-QU3NYECKHUX).  YCIOBHS  TPUMEHEHHS W BO3MOXXHOCTH
JTUTOXUMHUYECKOW (TI0 TMEepPBUYHBIM, BTOPHYHBIM OpEOJIaM M IOTOKAM  pacCesHus),
THIPOXUMUYCCKIX, OWOXMMHUYECKUX M ATOMHYECKHX METOJIOB TIOMCKOB. [IpWHITUIIBI
ONITHMH3AIMK YCIOBUH TOWCKOBBIX pa0OT (BBIOOP TEXHUYCCKUX CPEICTB M PAIMOHATBHBIX
KOMIUIEKCOB TIOMCKOB, TE€OMETpHUsl TIOMCKOB CETH W YYacTKOB JI€TaIM3MPOBAaHHBIX padoT;
ONTUMU3AIHS YCIIOBUI TIOWCKOB CIIA0OTPOSIBICHHOTO, TMIEPEKPHITOTO U CIIETIOTO OPYACHEHUS),
OIIEHKA PE3YJIbTATOB MOMCKOBBIX pabOT (METOIbI 00pabOTKU M 000OIICHHUS] HCXOAHBIX JTaHHBIX,
CHOCOOBI OLIEHKH MPOTHO3HBIX PECYPCOB U T'€0JOT0-3KOHOMHUYECKON OLIEHKH MOTEHIIMATbHBIX
MOJICH ¥ MECTOPOIKICHU TTOJIE3HBIX UCKOTTAEMBIX ).

Pa3Benka MecTOpoXACHMI TOJNIE3HBIX HCKOomaeMbiX. llemu, 3amgaun, OOBEKTHI
UCCIIEIOBAHUS M OLEHKM Ha pa3jiNYHbIX CTaAuAX pa3BeAkd. [IpUHLUIBI ONTUMH3ALUU
pa3BenouHoil cetu. DaxkTOphl, OINpeAessaIoONIe BBIOOP TEXHUYECKUX CpPEICTB M CHCTEM
pa3BenouHbiX pabot. [IpakTuyeckue crnocoObl ONTUMHU3AIUU PA3BEIOYHON CETH Ha CTaAuU
MIPOEKTUPOBAHMSI, B MPOIlecce MPOBEACHHS Pa3BEIOYHBIX PaOOT U OLIEHKHU ONTUMAaJIbHOCTH CETU
MIOCJIE 3aBEPIICHUS Pa3BEIKU.

I'eonoro-mMunepanornyeckoe, reopunveckoe, reOXUMHUECKOE, THIPOre0I0rHueckoe u
TOPHO-TEXHOJIOTHYECKOEe U3yYeHHE MECTOPOXKACHUN B MIPOIIECCE Pa3BEIOUYHBIX PaboT.

OnpobosaHue none3Hvlx UCKONAEeMbIX.

Bune onpoboBaHus U UX Ha3HAUCHUE.

[lonsiTne 0 3HAUEHUU TeOMETpPUHM MPOoObl. BnusHHME TPUPOIHBIX CBOWCTB MOJE3HBIX
MCKOTIAeMBIX M TE€OMETPHH MPOO Ha XapaKTEPUCTHUKU U3MEHUYUBOCTHU COJICPKAHUIA.

Crnioco6b1 0TO0pa o6 B TOPHBIX BeIpaOOTKaxX U OYpOBBIX CKBaXHHAX. ['eoxumuueckue u
reodusnyeckue crnocoOsl onpoboBanus. Paccrosiuue mexay mpobamu, Bec mpoo.

OcobeHHocTn onpoOOBaHMS pyd B €CTECTBEHHOM 3aJleTaHMM M B PBIXJIBIX,
NepeMeIIeHHbIX Maccax. JlOCTOBEPHOCTh M MPEACTaBUTENBHOCTh ONpoOoBaHus. KoHTpoIb

mnmponecca OHpO6OBaHI/I$I " Ka4eCTBa PE3YJIbTAaTOB aHAJIN30B Hp06.
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Iloocuem 3anacos. Ha3HaueHue W BUIbl KOHAMLMN A OKOHTYpHUBaHUS M IOACYETa
3amacoB (OamancoBble W 3abanaHcoBbie). Kareropum 3amacoB IO CTENEHU pPa3BEAAHHOCTH:
pa3BefaHHble M MPOrHO3HBIE. OKOHTYpMBaHHE TN TOJE3HBIX HCKOMAaeMbIX. BrusHue Ha
OKOHTYPHMBAaHHE B3aWMOOTHOIIICHHUH TEJI MOJIE3HBIX NCKOMAEMBIX C BMEIIAIOIIMMHU IOPOIaMH.

Omnpenenenre KOHTYPOB Te€J MOJIE3HBIX HCKOMIAEMBIX B Ipeieax FOPHbIX BbIPaOOTOK, 110
OypOBBIM CKBaXHHAM, MEX/1Y BRIPA0OTKaMU | 33 UX IpeaesIaMHu.

CrocoObl  TOJICUETa 3amacoB, OTPE/CICHHE OCHOBHBIX TOACYETHBIX IapaMeTpPOB.
BrrsiBiieHne u ygeT mpo0 ¢ MCKIIOUYUTENEHO BEICOKUMH COJIEPKAHUSIMH TTOJIE3HOTO KOMITOHEHTA
(«yparansbix»). [logcueT 3amacoB KOMITJIEKCHBIX Py U COMMYTCTBYIOIIUX KOMIIOHEHTOB.

Texunuxa eeonocopazeedounvlx pabdom. TeXHUUECKHE CpelcTBAa MPOXOJIKH TOPHBIX
BBIPA0OTOK U OYpOBBIX CKBaXHH. VIX OCHOBHBIE TEXHUKO-3KOHOMUYECKHE TTOKA3aTEIH.

l'eonozo-sxonomuueckass oyenka mecmopodxcoeHuu. BnusHue yCIOBHM TOpHOM
TEXHOJIOTUM Ha TMPEACTaBICHUS O MacmTadaX MECTOPOXKACHUS, CBOWCTBAX IMOJIE3HBIX
UCKOMaeMblx M 00 wux Henpax. [‘eonormueckue W TeoJIOTO-MPOMBINIJICHHBIE MOJENN
MecTOpoXJIeHnH. KOHIWIMM K TOJCUeTy 3aracoB IOJIE3HBIX HCKOMAeMBbIX. MUHUMabHOE
MIPOMBIIIJIEHHOE COJEp)KAaHUE I0JIE3HOTO KOMIIOHEHTa (KOMIIOHEHTOB) U JOMOJHHUTEIbHbIE
napaMeTpbl KOHIUIMM K Ka4yeCTBY MUHEPAJIbHOTO ChIPbs, K OKOHTYPUBAHHIO 3allacOB M FOPHO-
TEXHOJIOTUYECKUM YCIOBUSAM IKCIUTyaTallil MECTOPOKACHHUS.

Oco0OeHHOCTH Te0JIOTO-?KOHOMUYECKOW OIEHKH pEecypcoB U 3alacoB MOJE3HBIX
HCKOIMAEMBIX Ha PAa3JIMYHBIX CTAAMSIX Te0JIOrOpa3BeAOYHBIX paboT. [l0CTOBEpHOCTH OLEHKU
peCypcoB, MojicyeTa MpeABapUTEIbHO OLICHEHHBIX U pa3BeaHHbIX 3arnacoB. OIleHKa 1 OCHOBHbBIE
MOKa3aTeau 3KOHOMHUYECKON A(P(PEKTUBHOCTH SKCILTyaTallud MECTOPOXKICHHUS M KalmUTaJbHBIX
BJIO)KEHUH B CTPOUTEIBCTBO TOpHOrO mnpeanpusitus. ColepkaHue M Ha3HAYCHHE TEXHUKO-
skoHoMuuecknx coobpaxkenuii (TDC), moxmamoB (TDJ]) m obocuoBanuii (TD0). Ouenka
re0JIOTHYECKHX YCIOBHM W SKOHOMHUYECKOE€ OOOCHOBAaHHME MEPONPUATHH 1O OXpaHe
OKPY’KaIOIIeH CPeIbl.

OxpaHa oKpy>Karolei cpeipl Py MPOBEICHUU TOPHBIX U T€0JI0r0pPa3BeJOYHBIX padoT.
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I[OIIOJIHI/ITeJIbeIe BOIIPOCHI K KAHAUJTATCKOMY 3K3aM€EHY IO CIICHAJTBbHOCTHA

1.6.10 «I'eostorusi, MOMCKH M pa3BeaKa TBEPABbIX MOJIE3HBIX HCKOMAEeMbIX, MUHEPATeHH I»
CocraBureau: a.r.-Mm.H. .B. Bukenrtses, 1.r.-M.H. B.A. KoBanenkep

I'eoxuMusi, TeOXMMHYECKHE METO/IbI OHCKOB M0JI€3HbIX HCKOMAeMbIX

1. Omnpenenenre MOHATHS PACIPOCTPAHEHHOCTH 3JIEMEHTA; CHOCOOBI BBIPAXKEHUS
pacnpoCTpaHEHHOCTH.
2. CpenHue cocTaBbl OCHOBHBIX T€OXHUMHUYECKUX PE3EPBYapOB (COJHEUHASI CUCTEMA,

3emJisi U ee OCHOBHBIE OOOJIOUKU U ApP.) U CIIOCOOBI UX OIICHKH.

3. Kocmoxumusi.

4 OILIEHKH BAJIOBOT'O COCTaBa 3e€MIIH.

5 Juddepennnanys BemecTBa Ha paHHUX CTAIUSAX SBOJIONUN 3EMITH.

6. MaHTuiinble pe3epByapsl.

7 Cocras u nugdepeHuanus Kopsol.

8 I'eoxumus rugpocdepsl, atMmocdepsl 1 Ouochepsl.

9. CoctosiHue U (QOpMBI HAXOXKIACHHUS XUMHUYECKHX JIIEMEHTOB BO BCEX THIIAX
MIPUPOTHOTO BEIIECTBA.

10. O6p3.30BaHI/IC 9JICMCHTOB U TBEPAOTO BCIICCTBA COJIHEYHOM CHCTEMEI.
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11.
12.
13.
14.
15.
16.
17.
18.
19.

['pynnbl XUMHUYECKUX JIEMEHTOB.

OU3UKO-XUMHUYECKHE OCHOBBI AU depeHnay 3eMHOTO BEIIEeCTBA.
KonuenTpupoBaHue 3JIeMEHTOB.

I'eoxumuueckue O6apbepsl. PaccesiHie 2eMeHTOB B IPUPOJIE.

OCHOBBI T€OXUMHHU U30TOTIOB U U30TOIHOM F€OXPOHOJIOTHH.
CrabuiibHblE ¥ paMOAKTUBHBIE H30TOTIbI.

[IpumeHeHne U30TONOB I OLIEHKU BO3pacTa.

N30TonHbIE XapaKTEPUCTUKHU TTI00ATBHBIX T€OXUMUYECKHX PE3EPBYapOB.

XUMHYECKOE pPAaBHOBECHE B TETEPOrCHHBIX CHUCTEMaX, Kak OCHOBHOM (aktop,

OHpGI[GJ'I?IIOHIHfI MMOBCACHUS DJICMCHTOB B I'COJIOTUYCCKUX IIPpOoLeccax.

20.
cucremMax.

21.

TCpMOI[I/IHaMI/I‘-IGCKI/IG NOTCHHOUAJIbI W YCIOBHA PAaBHOBECUA B TI'CTCPOrCHHBIX

MertactabunbHble  paBHOBecus.  HepaBHOBeCHOCTh B NPUPOAHBIX U

TEXHOJIOTUYCCKUX ITPOILECCax.

22.
23.
24,
25.
26.
27.
28.
29.

Pacnpenenenne 31eMeHTOB MKy MUHEPATaMHU, PACTIIABOM H (DITFOHIIOM.
WneanbHbIE U peajbHBIC PACTBOPHI.

N3omopdusm u tBepabie pacTBopbl. KoadduiiueHt pacnpeneacHusl.
OCoOeHHOCTH pacpeesieHHsI TJIABHBIX U PEIKUX IIEMEHTOB.
Kpucrammoxumuaeckue GpakTopbl pacrpeneieHus: peAKHX JIEMEHTOB.
I'eoxumudeckast IBOJIOIMS MarM U pacTBOPOB.

[lepeHoc 211eMEHTOB B pacTBOpax M rasax.

PaCTBOpI/IMOCTb n (bOpMI)I HaXOXICHUSA XHUMHYCCKHUX OJJIEMCHTOB B BOJHBIX

pacTBOpPaAx M ra3ax.

30.
31.

BOJI.

32.
33.

CpoiicTBa (hIIOMA0B MPHU BHICOKUX TEMIEPATYpPAX U JaBICHUSIX.

BzaumoeiictBue BOJa-110poaa M 3BOJIIOIHA XUMHUYCCKOI'O COCTaBa IMPHUPOAHBIX

IToneBsle HAOIIOAEHUS.

OcobeHHOCTH npo600T6opa IS TEOXUMHUYECKHUX HUCCIIeoBaHUM. [ 'eoXuMHuueckoe

KapTHpOBaHUE.

34.
35.
36.
37.
38.

Metoapl aHaIM3a BEIeCTRA.

XUMHUYECKHUIN M U30TOMHBLIM aHaJIH3.

JIokanbHBIE METOIbI aHATH3A.

OU3NKO-XUMUYECKUH IKCTIEPUMEHT B PEIIICHUH MTPOOJIEM T€OXUMHUH.

3KCHepI/IMeHTaJ'ILHOC MOJCIIMPOBAHUEC PABHOBECHBIX U HCPABHOBCCHBIX CUCTCM.
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39.  TexHHKa SKCHEPUMEHTA MIPU BBICOKUX TEMIIEpaTypax v JaBJICHUSX.

40.  MeTtompl YUCIEHHOTO YKCIIEPHUMEHTA.

41. FGOXI/IMI/ISI, T'COXUMHNUYCCKHUEC MCTOAbI IIOMCKOB IT0JIC3HBIX HUCKOIIACMBIX.

42.  T'eoxuMuveckue OpeoJbl U MOTOKU PaCCesHUSI.

43. BrinenieHne ¥ HU3ydeHHE T€OXMMHYECKHX AHOMAIMH, PYAHBIX TEI W OPEOJIOB
MECTOPOKICHUM.

44.  Hcnonp3oBaHue napaMeTpoOB OPEO0JIOB MPU IPOTHOZUPOBAHUHM MECTOPOIKIACHUH.

MeTaJlJI0reHUsI 1| MUHEpareHus

45.  YcnoBus U IPEANOCHUIKA BOSHUKHOBEHUS METAJIJIOTEHUN KaK HAyKH.
46.  Poub pycCcKO¥ reoIOrHuecKOi MIKOJIBI B Pa3BUTHH METAJLIOTCHUH.
47. OO0mrasi,  permoHanbHas,  HCTOpUYECKas,  CHCIHAJIbHAS  METAJJIOTECHUS,

OIIpCACIICHH, ICIIN U 3aJa4u.

48. O6mrass meramutoreHus. COOTHONICHHE METAUIOTEHHYECKHUX M TEOJOTHYECKUX
MIPOIIECCOB.

49.  PymHbIe, T€OJOTHYECKHE W MeTacoMaTHYeckue (opMaliu, WX ONpejciicHue H
TIPUMEPBI.

50.  IIpocTpaHCTBEHHBIC 1 BpEMECHHBIC KATETOPUU METAJUIOTCHUH.

51.  [IpuHIUIBI METAJUIOTEHHYECKOTO aHAIIN3a ¥ PAOHUPOBAHUSI.

52. Kimaccudukanus u OmnpenesieHne TeoJoTrHYecKux Gopmamuii 1Mo pojud B

pyaoreHese: pyJa0/10BMENIaloIINe, PyJI0HOCHbBIE, pyJOT€HEPUPYIOIINE U PYA000pa3yoIue.
53.  OcHoBHble Mozenu  (GOPMUPOBAHUS  MECTOPOKJIEHUIl:  MarmMaroreHHas,

INIYTOHOT'CHHO-THAPOTEPMAJIbHAas, BYJIKaHOTI'€HHO-THAPOTCPMAJIbHas, CCAMMCHTAllMOHHas,

MeTaMOp(OTeHHEIE.
54.  MeramioreHusi OK€aHOB: palOHUPOBAHKE U PyAHBIE (hOpMaIIUU.
55.  Meramnorenus Te0CHHKINHAIBHO-CKIIAYaThIX CUCTEM: THIIBI T€OCUHKINHATCH U

paliOHHpOBaHKE; JOOPOTeHHAsi METAIUIOTEHHS U PyIHbIe (hOpMalni; METaJUIOTeHUSI OPOTeHHBIX
Y OPOTEHHO-aKTHBH3AaLMOHHBIX TOSICOB U PYIHbIE (hopMaruy.

56.  Meramnorenuss 1atdopMm: (yHIameHrta, yexya, MIaTGOPMEHHBIX 30H
aKTHBU3AIMH C XapaKTEPUCTUKON PYAHBIX popManuil.

57.  Meramnorennueckue MnpoBUHIMHM Poccun: palioHMpOBaHUE, XapaKTepUCTHKA
MPOBUHIMU IO THIIaM M BPEMEHHU Pa3BUTHUSA, TPYIIAaM U aCCOLMALMAM PYAHBIX (GOpMAaIUi.

58. MertamioreHuyeckas nepuoansanus CTOPUN 3CMJIH.
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59. Dpomronms  pymoreHe3a B TEOJIOTHYECKOH  WCTOPHH:  CICIHMATU3AIUs

MCTAJUIOTCHUYCCKUX II10X, SBOJIONUA PYJOHAKOIIIICHUA (HO OCHOBHBIM MeTaJ'IJIaM).

60. JlaeTcsi MO THUMaM METAUIOB: YEPHBIX, LBETHBIX, OJATOPOAHBIX, PEAKHX H
pPaarnOaKTUBHBIX.
61. Mogenu OOBEKTOB MpPOTHO3a pa3HOTO paHra. IIpOrHO3HBIE M TIOMCKOBBIC

MPCAITIOCBIJIKU U ITPU3HAKH.

62.  HasnaueHwue, TpeOOBaHKE K OCHOBAM, COJICPIKAHUIO U HATPY3KE.

63. [IporHo3Hsle pecypcsl U METOIbI UX KOJIMYECTBEHHOM OLEHKH.

64.  CraauitHOCTB T€0JIOTOPA3BEAOYHOTO MPOIECCa U MPOTHOZHBIE PECYPCHI.
65. [IpuHMns! GopMUPOBAHKS TPOTrHO3HO-NIOMCKOBBIX KOMILJIEKCOB.

CTpVKTYphI PYAHBIX 0JIeii M MEeCTOPOKIECHHUIi

66. Ponb ToKanbHBIX ¥ perHOHATBHBIX TEKTOHUYECKHUX JIEMEHTOB.

67. ®U3UKO-MEXAHUYECKUX  CBOMCTB  BMEIIAKONIMX MOPOJ B  JIOKAJIH3ALHUHA
OpPYACHEHUS YHAOTEHHBIX MECTOPOKICHU.

68.  XapakrepucTuKa pyAHBIX TPOBUHIIUU U PYIHBIX MOSICOB.

69. CTpyKTYpHO-T€OJIOTUYECKUE TIO3UIMM PYAHBIX TOJNEH M  MECTOPOKIACHUI
Pa3JINYHBIX F€HETUYECKUX TPYIIIL.

70.  Pomp ckilaguaThiX COOpPY)KEHHUHM, pErHOHAIbHBIX pa3iOMOB U JPYTUX
re0JIOTMYECKUX JIEMEHTOB B Pa3MEIIEHUH PYIHBIX MOJIEH.

71.  XapakrepucTUKa CTPYKTYp PYIHBIX IOJEH U MECTOPOXKIACHWUM, PYIHBIX Tel U

PYIOHBIX CTOJIOOB, YCIOBHS JOKAJIM3AlMUA OPYACHEHHS] B PA3IUYHBIX CTPYKTYPHBIX ITaXKax U

spycax.
712. OCO0OEHHOCTH Ie0JIOTHYECKOTO CTPOSHHUS PYIHBIX MOJIEH M MECTOPOIKICHUH.
73. OCHOBHbIE M CHENUAIbHBIE METOAbl M3YYEHHsS] CTPYKTYpP PYAHBIX IOJIEH U
MECTOPOKJICHU M.
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