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B 0CHOBy mporpamMMsl IOJIOXKEHBI CHEXYIOIIME NUCIHIUIMHBI TEOJOTHS IIOJE3HBIX
MCKOTIAEMBIX; THIIBI PyJHBIX MECTOPOXKACHUH; TUIIBI HEMETAINYECKHUX [OJIE3HEIX HCKOMAEeMEBIX,
CTPYKTYPbI PYHBIX IIOJICH K MECTOPOXKIACHUH; METAIIOTEHHS f MUHEPAreHHsl; IPOTHO3HPOBAHIE,
TIOUCKH, PAa3BENIKA U T€OJOr0-3KOHOMHUIECKAs OIIEHKA MECTOPOXKICHU; 00mas U pernoHaIbHAS
TCOJIOTHSL; OXpaHa OKpYXaroImel Cpeibl P IPOBEAECHHH FOPHBIX M I€0JIOr0pa3BeI0YHBIX PaboT.

Ilens 5K3aMeHa — ONpeIeNUTh YPOBEHS 3HAHUN Y MOCTYIIAIOIIEr0 B 06BEMeE IIPOrpaMMEbI

BBICIIETO MPOYECCHOHATEHOTO 00Pa30BaHHsI.

1. METAJUIOTEHUSA
OBIIHUE BOITPOCHI

OCHOBHEIE IIOHATHS H OIIPCICIICHU . 06III3.$I, PCTHOHAIbHASA, HMCTOpPHYECKas, chelualibHasd,
NPHUKIIaTHAS METALIOTCHUS - 00BEKTHI HU3Y4YCHH H LICIIN.

IIpocTpaHCTBEHHBIE METAITOTEHIYECKHE TAKCOHBI: TIOSICA, 30HEI, PaifOHEI, pyIHBIE MO,
PynooGpasyiomue mpomneccs! u CHCTEMBI: ONpEIENeH s, CTPYKTYPbL, THIIBL

KaTeropH3auH51 IIPOTHO3HBIX PECYPCOB, HX HAa3HAYECHUE H COOTHOIIEHHE C ITPOCTPaHCTBCHHBIMU
MCTAJUIOTCHUYCCKUMHU TaKCOHaMH.

PYJTOOBPA3YIOIIUE ITPOLUECCHI U CUCTEMBIL: CTPYKTYPA U IMPOAYKTHBI

CobcTBeHHO ~ MarmaToreHsble.  [ITyTOHOTeHHO- | BYJIKQHOT€HHO-THIPOTEPMAIILHEIE
OPTOTEHETHYIECKHUE, Ty TOHOT€HHO-THAPOTEPMATBHEIE PELUKIMHTOBEIE.

Cy6MapI/IHHI:Ie BYJIKAHOT€HHO-THAPOTEPMAIBLHBIE PEOUKIHHIOBBIC.

CenMMEHTOreHHO-TUIPOTEHHbIe:  HHQHMIBTPAIOREEE  (DOJUIOBEIE), SKCOHUIBTPALHOHHEIE
(3TTM3HOHHO-KaTareHETHYECKHE).

MertamopboreHHO-THIPOTEPMATBHEIE (pereHepanOHHOPEMOOUIN3AMOHHEIE).
I'EOJIOTHYECKHE, PYJTHBIE 1 METAJIJIOTEHUYECKHE OOPMAIINA

Pynubie hopmanun, ux acconuanum, ceMelcTBa, PSIIEBL

Monemn  mecropoxcnermit.  OmpenelieHHe, CTPYKTypa, KIACCHOHKAIWS, HA3sHAUCHHE
KONMHYCCTBCHHBIX METONOB METAUIONEHUYECKOTO aHAIW3a M IIPOTHO3HO-METAIUIOreHHYECKIX

TIOCTPOEHHUH: IIEPEYeHb, CYIECTBO, Ha3HAYCHHE, TPHMEPEL.

NPITHIAIIBI KJIACCUOHUKAIIANA MECTOPOXKIEHUI IS
METAJUIOTEHUYECKUX ITPOTHO3HBIX IIOCTPOEHUI

Py,Z[HBIC q)OpMaHI/II/I, TCHCTHYCCKUE U I'€OJIOrO-IIPOMEIIIICHHEIEC THITEI MCCTOPOXCHCHHﬁ.

ITpuHImMIE! KIACCAGUKAIT MECTOPOYXICHH . MUHepaTsHBIE ¥ MOP()OIOTHIECKHE THITEI PYIHBIX
TEIl ¥ POCChIIel. MuHepatbHbIe ¥ IPOMBIILICHHBIE THIIE! PYI.



MacmTabel MecTOPOXXKIEHHH. I'eooro-reHeTuueckne U IeoIoro-IIOMCKOBbIe Monend. CBa3u
KOPEHHBIX M POCCHIITHBIX MECTOPOXKICHUI OJIaropo HBIX METAIIOB.

KomIrekcHOE HCTIONB30BaHAE MUHEPATHLHOTO CHIPhS. Oxpana oxpyKaroleit CpebL.
Merannorenmnyeckue 00CTaHOBKH.

Merannorenuss NepexoaHBIX M OKPAMHHO-KOHTHHEHTAIbHBIX F€OCTPYKTYp: OCTPOBHBIE IYTH,
3aIyTOBBIE IPOrUOBI, BYJIKaHO-ILUTYyTOHUYECKHE T05ICA.

Mertaiorenns BHY TPUKOHTHHEHTAIBHBIX T€OCTPYKTYD: CKJIa[4aThle 0sACa i 30HbI pH(TOreHesa.

Meramnorenus mnarpopm: ocHOBaHHME INMAaTGOPM M INWTH TI'PAHHTO-THEHCOBBIE spa,
3€JICHOKAMEHHBIE 05[Ca, IPOTOTEOCHHKIIMHANH; YEXJIBI, BKIFOYast IIPOTOIIaTGOPMEHHEIE.

IIpHHIMIBL  METALIOTEHMYIECKOTO0  PAafiOHMPOBAHHS W HPOTHO3HO-METAILIOrEHHYECKHX
IIOCTPOCHUH; TIJNaBHBIC (GAaKTOPhl W NpPU3HAKA BBIAENCHHS OCHOBHBIX HPOCTPAHCTBEHHBIX
METaJTIOT€HUYECKUX TaKCOHOB.

CranuiHOCTB re0I0ropa3BeI0YHOro IPOIecea.

Kareropuu pecypcos u 3amacos.

OCHOBHEIE ITOKa3aTeNN MOHUTOpPHUHTA MHHepaHBHO-CBIpBCBOﬁ 0a3bl X UX COOTHOIIEHUS.

2. MECTOPOXJIEHUSI AJIMA30B

I'eneTHyeckue THIIBI MCCTOpO)KI[eHI/Iﬁ - DHJIIOTCHHBIC, 3K30T'€HHEIE; UX 3HAYCHHE B HOOBIUEC H
3aracax Mwupa. BGI[YIIII/IC SaPY6e}KHI>Ie CTpaHbl - MIPOAYHEHTHI ajMa30B, KAa4EeCTBO U copTa
aJiIMa3o0B, o0acTe ux IIPEMCHCHUA.

KopeHHEIe MECTOPOKICHHS aTMa30B: KEMOEPIUTOBEIE i HeKMMOEPIIUTOBEIE THITEL
3aKOHOMEPHOCTH Pa3MeIIeHHs ¥ (aKTOPbI TOKATH3AITHE KAMOEPIIHTOB.

Bospact kumbepiuToB; 00Imas XapaKTepUCTHKA 310X KHMOGEPIATOBOrO ByJlKaHu3Ma. QOpMEI
KHMOEPIIUTOBBIX TeN, WX TAapaMeTphl (CeYeHMs IO JaTepalH, IPOTDKEHHOCTh IO [aJeHUIO);
CpenHue conepkaHus (kap/T).

HpI/IMepBI ICOJIOrHYE€CKOr0 CTPOCHUSI MGCTOpO)KI[CHI’IfI.

PoccrInable MECTOPOXKICHHS aIMa30B, UX TEHETHUIECKHAE THIBL DIOXH 00pa3oBaHus POCCHIEH
aJIMa30B Ha JIPEBHHX ITATGOPMax U B CKIATIATHIX 001aCTsX. CBA3b ¢ KOPEHHBIMH HCTOYHHKAMH,
IIPOMEKYTOYHBIC KOJIJIEKTOPA; MOHSTHUS - POCCHIIH OJIMKHETO ¥ JAILHETO CHOCA.

CoBpeMeHHBIE B IPEBHHE POCCHINH, HX JATOIOTHIECKHI COCTaB.

Mopgonoruaeckne THmel poccsimei. IlapamMeTpel pocchImelf: UTHHA, IIMPHHA, MOINHOCTE;
CPeIHUE CONEPKAHUs anMasoB (kap/M<">3<D>). Macmra6sl pocchlmeif -KOIMYECTBO TOpHOMH
Maccel (M<">3<D>) u 3amacoB aimmasos (kap).



OcHoBHBEIE (aKTOPBI POCCHIIEOOPa3sOBaHMS M HX PONb B (DOPMHPOBAHHMM MECTOPOKICHHUIA
Pa3IMYHBIX [€HETHIECKHUX THITOB.

3. MECTOPOXIEHMUS BJIAT OPOJTHBIX
METAJIJIOB

OO6mwme cenenHus O 30710Te; XMMHYECKHEe W (HU3MYeCKHe CBOMCTBA, IPUPOIHEIE COSIMHEHHSL.
Kitapk 3omota.

DNOXH 3070TOMI MUHCpATN3aKH; 30JI0TOHOCHBIC ITIPOBUHIIMHY MHpA.

OCHOBHEIC T€HETHYECKHME KJIaCCHl MECTOPOXIEHHH 30710Ta — OHJIOTEHHBIE (KOPEHHEIE),
9K30TEeHHBIE (POCCHIIHBIE), METAMOP(OreHHEIE; HX 3HAYEHHE B H0OBIYeE U 3amacax Mupa. Bexymue
3apy0OeXHbIE CTPAHBI-IIPOLYIIEHTEI 30JI0TA.

I'eneTnyeckne THIEBI KOPCHHBIX MCCTOpO)KI[GHHfI; IDIYTOHOT'CHHBIE HW  BYJIKAaHOI'CHHBIC
MECTOPOXICHHUSI.

30J'IOTOpy,I[HBIC (I)OpMaJ_II/II/I, UX TCOTCKTOHHYECKOE IIOJOXKECHHE H CBI3HM C MarMaTu3MOM,
MeTaMOp(bI/I‘-IeCKI/IMI/I IIpoeCCaMH H JINTOICHE30M.

MI/IHepaJII)HLIC THIIBI 30JI0TBIX PYX, IIPOXYKTUBHBIC MHHEPAJIbHEIE ACCOITHAIHH.

I'naBHeHIIHe TAIE! 30JI0TOCOAEPKAITUX KOMILIEKCHEIX MECTOPOXKIEHHH, YPOBHH COICPIKAHHS B
HUX 30JI0Ta.

30/I0TOHOCHBIE KOPBI BBIBETPHBAHHS. THIBI MECTOPOXIEHHH, HPOMEIIUICHHOE 3HAYECHIE,
OCHOBHBIE (DAKTOPEI pyA00Opa30OBAHKS.

HOHSTHS: pOCCEITb, POCCHITHOE IIPOSIBICHHE, DOCCHIIHOE MECTOPOXIEHWe. | eHeTmdecKas
Knaccuukanms poccsmeil. Mopdonoraueckne THIIBI POCCHIIEH W OCHOBHBIE TEOJIOTO-
reoMopQoIOruIecKrue 06CTAHOBKU UX (OPMHUPOBAHHSL.

['eonoro-mpoMbIUIeHHbIE  THUIBI  POCCHIIEH  30/0Ta  (OCHOBHBIE,  BTOPOCTEIEHHELE,
IIEPCIEKTUBHBIE).

KopeHHEIE U TIPOMEXYTOUHBIE MCTOYHHMKM IHTAHHS POCCHIIEH, pPOJb KOp BBIBETPUBAHHS B
00pa3oBaHUU POCCHITIEHA.

OmoXH PpOCCHIIE00pa3oBaHus, OCOOSHHOCTH CTPOEHHS POCCHIIEH pasIMYHOrO BO3pacTa.
JlpeBHHE, MareHe3WpPOBaHHBIE M METaMOP(hU30BAHHEIE POCCHITH (IPEBHHE KOHIJIOMEpATHI).
Hanboiee nepcnexTrBHEIE reHETHYECKHE THIBL [[pEMEPEI MECTOPOXKICHHUIA.

CtpoeHue pocchnell pasTUIHEIX MOPGOIrEHETHHECKUX THIOB M HX NPOLYKTHBHBEIX IITACTOB
(Mopgonorus, BEMECTBEHHbI COCTAB, 0COGEHHOCTH KOHIEHTPALHMH [OJE3HBIX KOMIIOHEHTOB).
IomsrTas: mecku, Topd, 3010TOHOCHEIH ITACT, CPEHEE CONEPKAHME Ha ILIACT, Maccy).

KoMmIiekcHEIe 3010TOHOCHBIE POCCHINK, OCHOBHBIE CONTYTCTBYIOINME KOMIIOHEHTEL IIpumepsr
MECTOPOXICHUH.,



CyHIHOCTB CIICOUAIN3UPOBAHHOIO HA POCCBIIM 30JI0Ta TeOJIOI‘O-I‘GOMOp(i)OJIOTI/IT—IeCKOF (0)
KapTHPOBAaHUA Ha NNECPCIICKTHBHBIX IJIOIIAIIX.

Xumudeckne U usmueckue cpoficTBa cepebpa. Pacmpoctpamenme cepebpa B 3eMHOM Kope,
CoZepXaHWe B TOPHBIX mopoaax. I'maBHBIE MuHepanbl cepeGpa. OCHOBHBIE 00NACTH ero
UCIIONB30BaHus. [IpuMepsr MeCTOpOKIEHuHA.

Cepebpopynusie (opmanuy, HX CBS3b C PYNOHOCHBIMH ¥ DPYIOBMENMAIOMEME (BOPMAIHIMHA
(ByITKaHO-ILTy TOHUIECKUMH, OCAI09IHBIMHE, MeTaMopudeckumu). OcoGEHHOCTH HX Pa3MeIIeHIs
B Pa3IMYHBIX T€OTEKTOHHMYECKHUX MPOBHHIIUAX 3EMIIH.

OCHOBHEIE ~ I€0JIOTO-TIPOMBIIIIEHHEIE THIBL COOCTBEHHO CEPEOPAHBIX M  KOMIUIEKCHBIX
cepeOpocomepKauX MECTOPOXKICHNUN; TJIaBHBIE IIPOMBIILICHHEIE THITBI cepeOpsSHBIX pYI.
Macrraber MeCTOpOsKIeHH I (B TOHHAX PYIBI i METAILTA), CPETHHE CONEPKAHM (B I/T), IOy THEIE
KOMIIOHEHTEL.

4. MECTOPOXJIEHUSI IIBETHBIX
METAJIJIOB
4.1. MECTOPOXIEHWS MEJIU

OCHOBHBIC THIIBI MECTOPOXIEHHM M HX IONOXCHHE B T€OTEKTOHMYECKHMX CTPYKTYpax 3eMIIH.
3HauYeHHE MECTOPOXKAEHUH KaX/IOTo THIa B HOObIYE M 3aIacax METHBIX Py MEPA. Benymme
CTPaHBI-IPOMYIEHTEl Meau. Macitabbl MecTOpOXIEHH pasHEIX THIOB B PA3IMUHBIX II0
OCOOEHHOCTSM CTPOEHHUS ¥ Pa3BHTHS TEOCTPYKTYPaX SeMIIH.

Koruenannsie MeCTOPOXIEHHS MEIY B BYJKAHOTEHHBIX TOMINAX. | €OTEKTOHMYECKHE MO3HIIHL.
Tumsr pynuerx dopmammit. PymorocHsle reonorudeckre Gopmarmy u ux crenudrka. THIBD
PYIHBIX mONIeH. PyqOHOCHBIE CTPYKTYpEI, MX THIH3auus. [laneocTpyKTypHEIE IIOCTPOCHAS U HX
POJIb A pacimnPOBKH DyAHBIX TONEH. PyTOHOCHBIE y4acTKH, OIS MECTOPOXICHHH B
PYAHEIX 0JIsiX. Mopdonorugeckue Trmsl pyaHbix Tein. [locnepynasle e OpMarii i WX BIASHHAE
Ha MOPGOJIOTHIO PYAHBIX TElT U CTPOEHHE PYAHBIX IOJNeld. BelecTBEHHBIH COCTaB pya, ux
30HATBHOCTH. [Ipomeccr mo3mueiix mpeoOpa3zoBaHmui.

MenHo-mopdupoBEIE  MECTOPOXICHWS, HX TeHETHYecKas IIO3HLHL, Kaccuukanus
MECTOpOXIeHHH.  IIDOAYKTHBHBIE — BYJKAHO-TUIyTOHHYECKHE  acCONMAMH ¥ PyIHO-
(hopMalMOHHBIE THIBI CBS3AHHEIX C HEMH MEIHO-TOPGHPOBEX pyx. CTpoeHme pyZIHO-
MarMaTiieCKuX CHCTEM H MOP(OTeHETHIECKHe THITBI PYIHBIX Tell. MUHEpaTbHELA COCTaB Py,
pyIHOMETacOMaTHYeCKas 30HAILHOCTD.

MenucTele mecyaHWKE M MENHCTHIE CIAHIBL PYIOHOCHBIE TeONOTHYECKHE bopmanuu U HX
TayeoreorpaguIeckas MOUIUSA, MECTO B HCTODHH TE€ONOTHMYECKOr0 pasBATHA. DamuambHas
00CTaHOBKa Py1000pa30BaHys; MUHEPAIBHELL COCTAB Y., OCHOBHBIE IOy THBIE KOMTIOHEHTEL.

4.2. MECTOPOXKXIEHWSI HUKEJISI 1 KOBAJIBTA

OCHOBHBIE re0I0r0-IPOMBIIIICHHBIE THITE MECTOPOKICHH, X 3HAYAMOCTH B MHPOBBIX 3am1acax,
I00BIYEe ¥ IPOU3BOLCTBE HUKEIIS.

IIpHHIMIBI  CHCTEMATHKH, [PAMEPH  KIACCHDHKALMOHHBIX  CXEM  MeIHO-HHKEIEBBIX
MECTOPOKIICHHUH. DopManroOHHbIE THIIBI HUKCIICHOCHBIX  MaduT-ynsTpamaduTos,



ICOTCKTOHHYCCKAasT IIO3ULIMI, 00CTaHOBKH HaXO0XICHUA. CTpOGHI/IC u coCTaB pPYyOHO-
MarMaTu4eCKux CUCTEM.

Baxxneimie TpOBUHIUY CYIBGHUIHOTO HUKES MUPA.

MecTopoxxneHusT KOp BBIBETPHBAHHS. YCIOBHS 0Opa3oBaHHs, MOPHONOrHYECKHE THIEI KOD
BBIBETPHBAHHS, THIBI pa3pe30B KOp  BEIBETpHBaHUS. KiaccubuKamus  HHKEIEBBIX
MECTOPOXJICHHH KOp BbBeTpHBaHUS. OCHOBHBIE SIIOXH O00pa3OBAaHHS HHUKEIEHOCHBEIX KOP
BBIBETPHBaHMs. BakHeHmye MpOBUHIIUHE MHpA.

IIprMephl MECTOPOXKICHHUH.

Huxenb-kobanbT-apcennaanie MecTopoxacHus. OGCTaHOBKH HaxoxaeHns. CTpOCHHe, COCTAB.
IIpumeps! MeCTOPOXKICHUIA.

4.3. MECTOPOXIEHUSI CBUHIIA 1 INHKA

OCHOBHBIE ~ I€ONOrO-TIPOMBINIIEHHbIE  THIBI ~ MECTOPOXKIEHHH,  pacIHpOCIpaHEHHE B
TE€OTEKTOHUYECKHX CTPYKTypax 3eMIJIM, X 3HAYeHHE B MHPOBBHIX 3alacax u moOsrde. Bexymme
CTPaHBI-IIPOYICHTEI IO JOOBIYE CBUHIIOBO-IIMHKOBEIX PY/I.

KoryenanHo-nonumeTanmdeckue MECTOPOXKICHAS. B BYIKAHOTEHHO-OCANOYHBIX (DOPMAIHSX.
['eoTexToHMYeCKas O3NS, THITHI PYIHBIX PAiOHOB, PyJOHOCHEIE IeONOrHUECKHe HOPMALTH,
TIOJIOXKEHUE OPYINEHEHHS B paspesax (opmamuy. PyIOKOHTpOIHpYOIOME B PyJOBMEINAOIIHE
BYJKaHAYCCKUE M TEKTOHHYECKHE CTPYKTYPBI, MOPGOIOTHS DYIHBIX Tel, OKOJODPYIHBIE
u3MeHeHHs. MuHepalbHB cocTaB W THIEI pyx. IlomyTHsle KommoseHTHL IlocrepyxHble
peobpa3oBaHusl PyAHBIX Tel. MeTacoMaTidecKas i PyAHas 30HATBHOCTS. 3HAUEHHE [IPOLECCOB
pereHeparyu pya.

I'eoTexToHMYECKasd TO3UIMSA, THIIB! PYIHBIX PAOHOB, PYIOHOCHBIE TeOIOrHUYECKHE bopmanuu.
PynokonTponupytomme wu pyZOBMEINAIOINME CTPYKTYPH, MOpP(OIOrHs PYIHBIX Tell.
MunepansHE cocTaB u THOEI pyx. Poms Meramopdusma B mpeoGpasoBaHum pyZ. Pynmmas
30HAJIBHOCTG.

CrpatuopMHEIE  CBHHIIOBO-IIUHKOBBIE ~ MECTOPOXKICHHS B  M3BECTKOBO-TOJTOMUTOBEIX
dopmanmsx. ['€OTEKTOHIMYECKAs MO3MLKS, TUIBI PYJHEIX PAalfOHOB, PYIOHOCHEIE T€OTOIHUECKHE
hopmanun. PyfoKOHTPOHMpYIOIIHE ¥ PyIOBMEINAIONIHE CTPYKTYPEI, MOPhOIOTHs PYIHBIX Tell,
OKOJIOpYIHBIE H3MEHEHUI. MUHEpaNbHBIA COCTAB U THIILI Py, PyAHAS 30HATLHOCTD.

CkapHOBBIE MECTOPOXIEHHS. [ €OTEKTOHWYecKas MO3UIMS W TIeOJOrMYecKas OOCTAHOBKA
JOKaNU3auy pyA. THIEI pyaHBIX paifoHOB. CBsi3b ¢ GOpPMAITMAMH 0CaJOYHBIX M MATMATHUCCKIXK
mopoft. PymoxoHTponupyiomye u py/lOBMEIAIOINME CTPYKTYPEI, MOPMOTOrHsS PYHBIX Ten,
OKOJIOpYIHBIC M3MEHEHUsI. MUHepanbHBIA COCTaB U THIIH py. PyIHas 30HATEHOCT.



5. METOJbI IOMCKOB 1 OLIEHKH
MECTOPOXIEHNU

5.1. OBIIIME ITOJIOKEHMU S

OCHOBHBIE LIETIH K 3aJa9M IIOUCKOB, Pa3BCIKH U OLICHKH MeCTOPO)KI[eHI/Iﬁ 6JIaF0p0,Z[HBIX » IBECTHBIX
MCTAJLJIOB U aJIMa30B.

CraguiHOCTE T€0JOTOpa3sBeIOYHEIX PAabOT ¥ 3ajadyd CTaquii W MOAcTamui. IIporHo3HO-
IIOMCKOBBIE KOMILIEKCHI, BX CYIIHOCTE U 3a1a4H.

HpC)IeIIBHBIC HOpMAaTHUBBI CTOUMOCTH.

IIporHosHEIE pecypchl M HX IeJICHAa3HAYECHHE; OCHOBHEIE OCOOEHHOCTH METONOB IIOWCKOB,
Pa3BEKH ¥ OLCHKH KOPCHHBIX MECTOPOKICHUH I[BETHBIX METAUIOB M KOPEHHBIX ¥ POCCHITHBIX
MECTOPOXKICHUH ONarOpoIHBIX METAIIOB ¥ anMa3oB. TpeGoBaHWsS K Pe3yibTaTaM M KauecTBY
re€0JI0TOPa3sBeNOYHBIX paboT, ONpeAeIeHne KX SKOHOMUIECKOH 3 GeKTHBHOCTH.

5.2. IO CKUA MECTOPOXKJIEHNI

OOmye OMCKOBBIE KPUTEPHH ¥ IPH3HAKHE MECTOPOXIEHHUH IIBETHEIX, GIArOPOIHBIX METAILIOB U
aJIMa30B (KOPEHHBIX U POCCHIIHEIX).

HacTHBIC TIOWCKOBBIE KPHTEPHHM H IPU3HAKHA pPA3sHBIX TeO0JOr0-IPOMBIIUICHHBIX THIIOB
MECTOPOXKICHUH [IBETHBIX, OJIArOPOTHBIX METAIIOB M aJIMa30B.

Benymyie MeTOmEI HMOMCKOB MECTOPOXIEHHH 6IarOpOAHBIX, IBETHBIX METAUIOB M aIMA30B.
[eonoruyeckoe KapTHpOBaHHE KaK OCHOBHOH MeETOH IOHCKOB. OCOGEHHOCTH COCTABICHHUS
CHENUATH3NPOBAHHBIX I€OJOTHIECKUX OCHOB IIPOTHO3HBIX KapT IPUMEHHUTENHHO K Pa3IMIHBIM
r€0JI0r0-IPOMBIIIICHHBIM THIIAM MECTOPOXICHUH IIBETHBIX, OJIarOpOJHAIX METAJLUIOB M a7IMa30B.
I'eomopdornorryeckoe kapTHpoBaHHE Kak OCHOBHON METOJ NOWCKOB POCCHIIEH 6IaropomHbIX
METAJUIOB U aJIMa30B.

JIMCTaHIOHHBIE METO/IBI OMCKOB: KOCMO- ¥ a3p0-(GoTonemmdpupoBanue, a3poreodusnIecKre
H a3POT€OXUMHYECKHE METOBL

l'eoxumudeckne ~ METOABI  IIOMCKOB  (LIMXO-TEOXHMHYECKHE,  THAPOTEOXHMHYECKHE,
JIUTOTCOXUMHYCCKHE, OHOXMMHYECKHE), HX pOJb B KOMIUIEKCE METONOB IIOHUCKOB;
HH(}OPMATHBHOCTE U pa3pemIaromas CIoCOOHOCTE P PETHOHANBHBIX HCCIICIOBAHUSX, IOMCKAX
TIpH T€0JIOTHIECKoH cheMke MacmTaba 1:50 000, momcKax M IMOMCKOBO-OLEHOYHEIX paboTax Ha
MECTOPOXICHHUSIX IBETHBIX, OJarOpOJHEIX METAIOB W aiMasoB pa3IHYHBIX Te0JIoro-
IPOMBIIIIEHHBIX THIIOB B PAa3HBIX JIAHIMA(THEIX YCIOBUAX. BTOpHYHbIE U EPBHYHEIE OPEOJIEL.

I'eopusmueckue METOMBI TIOMCKOB (ammexTpoMeTpuIECKHE, MarHuTOMETPHYECKHE,
TPaBUMETPUICCKHE, SICPHO-QU3UYECKUE); YCIOBHS HX IPUMEHEHWS H  pa3pelnarormnas

CIIOCOOHOCTB; METOIBI MHTEPIPETAINY e0(U3NYECKUX AHOMANHH IPU IIOMCKaX.

KOMHJ’ICKCHPOB&HI/IC METOJOB Ha Pa3HBIX MOACTATUSIX IIOUCKOB.



5.3. PA3BEJIKA MECTOPOKJIEHUI

OCHOBHEIE 331341 1 IIPHHIHIIL] pa3BeIOYHBIX Pab0T. CTaquitHOCTS 1 3a/1a9¥ Pa3BeIKU HA Pa3HEIX
CTaIusX re0JIoropasBejovyHoro Iponecca - IIpefBapHUTebHas, JeTalbHas, SKCIUTyaTalHOHHAS
pa3BeziKa, T0pa3BeiKa SKCILTYyaTUPyEMBIX MECTOPOIKIECHHIA.

prnanOBKa MeCTOpO)KI[CHI/Iﬁ IO CJIOJXHOCTH CTPOCHUSA IIPUMEHUTEIBHO K pa3sBEAKE MEIHBIX,
CBUHIJOBO-IWMHKOBBIX, HHKCIICBBIX, Cep€6pHHBIX, KOPCHHBIX H POCCBHIIHBIX MCCTOpO)KIICHI/Iﬁ
30J10Ta, METAJUIOB I'PYIIITEI IJIATHUHBI.

DaKTOphI, ONpPENENAIOMIE METONUKY Pa3BEAKH MECTOPOXKAECHWM, BEIOOp THIIA pa3BENOYHBIX
BBIPabOTOK, GOPMBEI B HEOOXOAMMOH IIIOTHOCTH Pa3sBeNOYHON ceTH (pasMephl B MOpP(OIOTHs
PYIHBIX T€J, UX BHYTPEHHEE CTPOCHUE, YCIIOBHUS 3aJIETaHNsl, U3MEHUNBOCTD OPYACHEHHU).

MCTOIIBI Pa3BCIKH; CO3MaHUE Pa3BEIOYHBIX PAa3pPE30B - BEPTUKAJIBHEIX U TOPHU30OHTAJIBHBIX. BI/II[BI
Pa3BEOOYHBIX BBIpaGOTOK. HpOCTpaHCTBeHHOC PacIIlOJIOKEHUE pPa3BECOOYHBIX BBIpaGOTOK;
CHCTEMEI Pa3BCIKH.

HpHMeHeHHC TOPHBIX BBIpa6OTOK u 6yp0BI>IX CKBAXHH Ha Pa3HBIX CTaqUAX I'€OJIOTOPa3BEIOYHBIX
pa60T IIPA PasBEOKE pPas3siINYHBIX THIIOB MCCTOpOX(I[CHI/Iﬁ IIBCTHBIX, 6JIaFOpOlIHBIX MCTAJILIOB H
aJIMa3oB.

YcnoBust 3 (eKTHBHOrO WCHONB30BAHUS OypeHHs IIpH pasBelke. MeTORHMKA IIPOBEICHUS
3aBEPOYHBIX paboT MO 0GOCHOBAHHIO HANEXKHOCTH OYpEHHS: IpsMEIE H KOCBEHHBIE METOIBL
OKCIEPUMEHTANBHBIE HCCIIEIOBAHHUS, 3aBEPOYHbIE TOPHEIE BEIPAOOTKH. COBMEIIEHNE Pa3BENKH U
SKCILTyaTalliH, UCIIOJIb30BAHHE FOPHBIX BEIPAOOTOK AKCILIYaTAIIMOHHBIX CEYEHHIH.

Ucnone3oBanue I‘CO(I)I/ISI/I‘ICCKI/IX H I'COXMMHYCCKUX METOIOB IIPH Pa3BeaKe MeCTOpO)KI[eHI’H‘/’I.

PasBuTre passenounoi cetn M obecedeHns MOACUETA 3amacoB Kateropuii B, C<V>1<D> u
C<V>2<D>,

OG6ocHOBaHHE ILIOTHOCTH DPa3BENOYHON CETH (METOXBI AHATOTHH, PA3PENKEHHS M CryLIEHHS
Pa3sBeOYHON CETH, COIOCTABJIEHHS MAHHBIX DPa3BEAKH M OKCIUIyaTallWH, aHAJIHTHYECKHE,
IPUHIAIBL BEIOOPA U CO3IaHMs SKCIEPHMEHTAIBHEIX OIOKOB J€TAIM3AIIH).

O6mpe npecTaBIenns O TEXHMIECKHX CPEACTBAX PasBeIKH U MX HasHadeHHe (GypoBbIe CTAHKH,
3KCKaBaTOPBL, [€P(OPATOPEL, IO PY309HEIE MAIIHHEL, CKPEIIEPhI, CKHIIEI, BATOHETKH).

OcobGennoctn Pa3BEOKHU PA3IHYHBIX THIIOB MeCTOpO}KIICHI/Iﬁ ME€IU, CBHHIIA IIMHKA, HUKEIII U
KOPEHHBIX MCCTOpO)K,I[eHHfI 6J1aI‘OpO,E[HBIX MCTAJUIOB M ajIMa3OB B CBI3M C TpyIIIaMH HX
CIIOKHOCTH.

Ocobennoctu Pa3sBEAKH PA3IAYHBIX THIIOB POCCBITHBEIX MCCTOpO)KJIeHI/Iﬁ 30JI0Ta, aJIMa30B U
IIATUHOHUIOB.

OnpoGosanne, ero HasHaueHHe U BHIBL [eonormdeckoe ompoGoBarme. CrocoGEl orbopa u
06paGoTKu Mpo6 TpH pasBelKe KOPEHHBIX W POCCHITHBIX MECTOPOXICHHH pAa3IHuHBIX BHIOB
TIIOJIE3HBIX MCKOMAEMBIX (LIBETHEIX METAJLIOB, 30JI0Ta U aJIMa30B).

KoHTposp xayecTsa aHATUTHYECKHX P06 (BHYTPEHHUH, BHEIMHUH U apOHTPAaKHBIH KOHTPOJIb).
Marematudeckas 06paboTKa pe3yabTaToOB aHATIHU30B.



TexHONMOTHYECKHE CpeIcTBa 0TOOpa U 06paboTKH IIpoo.

I'eonornyeckass MTOKYMEHTAIWs ITOBEPXHOCTHBIX M IOJ3EMHBIX TOpPHBIX BBIPAaOOTOK, KEpHa
OypoBeIX CKBakwH. JKypHaasl ONMpoOOBaHUS, XypHATH! OYPOBBIX CKB)XMH HA KOPEHHBIX M
POCCHIITHBIX MECTOPOXICHUSX. ['eonorugeckas GpoTomOKyMeHTaus FOPHBIX BEIpabOTOK U KEpHA
OYpOBBIX CKBa)KHH.

IInage: OIIpO6OBaHI/ISI; T€OJIOTHYECKHUE  paspe3bl, ICOJIOTHYCCKHUEC IINIaHBI, JACTAJIbHEIC
T€OJIOTUYCCKHUE KapThl, IOCTAJIBHBEIC I‘GOMOp(I)OJIOFI/I‘ICCKI/IC KapThl, IIJIAHBI Hsoconepmaﬂnﬁ;
H30T'UIIC IIJIOTUKA POCCHIIIH, OJIOK-CXEMBEI.

5.4. TEOJIOT O-OKOHOMMWYECKAS OIIEHKA MECTOPOXKJIEHUIA.

basoBele INOHATHA M TEPMHHBI, XapaKTEpU3YIOIIHEe OOBEKTHl IPHPOAHBIX PECYPCOB,
BOCTpeOOBaHHBIE IPOMBIIUIEHHOCTHIO: MHHEPATLHOE CHIPhE, MECTOPOXKIEHHE, IIOJIE3HOE
HCKOIIaeMOE€, 3aIackl, IPOrHO3HBIE PECYPCEL, PYHa, OHITHE IPUPE3KH.

Knaccubukanus 3amacoB B IPOTHO3HBIX PECYPCOB: MOKYMEHTHI, MPHUHIMIEI KIacCHPUKAIMU
3a11acoB ¥ PECYpCOB, IPYNIIMPOBKA 3aIIacOB IO 3KOHOMHYECKHM KPHUTEPHSIM, KIIaCCH(pUKAIUI
3amacoB # [P mo xaTeropusM, rpylInupoBKa MECTOPOXKICHHUH MO CIOKHOCTH CTPOEHHS, CTENIEHN
U3YIEHHOCTH.

Bumsr onpo6osanmsa. CrnocoOsl onpoboBanus. ['eomerpus mpo6. IIpencTaBUTENBHOCTE HPOO.
O6pabotka mpo6. KoHTpos kauecTBa Ipo600T6opa u 00paboTKH Ipob

AHaTATUYECKHE HCCICAOBAHMUS I 1€l MMOACUYeTa 3aMacoB U OIEHKH IIPOTHO3HBIX PECYPCOB.
KBanmudurkarms METonoB aHaum3a M0 KaTeropusM TOYHOCTH. BHIbI KOHTPOJIS aHAIUTUYECKHX
pabort. ['eonmormueckuii KOHTPOIIE — LIENb, METOIMKA, JOKYMEHTEI.

Konmunyu Ha MUHEpaIBHOE CHIPhE: JOKYMEHTEI, IOHATHE, Ha3HAYEHHE, TI0 BHIAM Pa3BENOYHBIX
KoHUuMA. OCHOBHBIE KOHIWIMOHHBIE IMapaMeTpesl. MeTomudecKue MPUHITATIEI 000CHOBAHHS
KOHIHIIHH.

MeToIuKH MOACYeTa 3aIlacOB MOJIC3HBIX HCKOMASMEIX.

CrocoOB!I OIIEHKH NIPOTHO3HBIX PECYPCOB

Texunonoruyeckoe ompobosanue. M3ydeHne TEeXHOIOTHIECKAX CBOUCTB pyx. OCHOBHEIE TIOHSTHS
U B3aMMOOTHOIIEHHE MMapaMeTPOB 0OOTaIlleHus Py Ha IPHMEPE 30JI0TOPYAHEIX OOBEKTOB.

[IpuHIITEL 1 TN SKOHOMHYIECKOH OLEHKH 3G ()EKTHBHOCTH OCBOEHHS MECTOPOKICHHI
6. MATEMATHYECKHUE METO/IbI, UCIIOJIG3YEMBIE ITPY PEIITEHUN
I'EOJOTHYECKHUX 3AJTAY. THOOPMATHUKA U BEIYUCJIUTEJIBHASI TEXHUKA

6.1. MATEMATHYECKHE METO/bI, UCIIOJIb3YEMBIE ITPM PEILIEHUUA
I'EOJIOTHYECKHUX 3AJTAY

[TonsaTHE reHepatbHOM COBOKYIIHOCTH U BEIOOPKH 0OBEKTOB.



IlpencraBnennss O HE3aBHCHMOCTH HaOJNIONEHWH, OXHOPOJHOCTH M IIPEACTABHTEIHFHOCTH
BEIOOpKH. CriocoObl opMHpPOBaHHS BEIOOPKH (CIydaifHBLII OTOOp, CHCTEMATHYECKHi 0TOOD,
SKCIEPTHHIHA 0TOOD).

[lxanel wW3MepeHMs NPU3HAKOB (HOMHMHAIBHAS, MeTpHdecKas, mnopsakosas). Ciydaiinas
BENUYMHA, 3aKOHBI pacHpelneieHHs CIydYaiiHOW BEIWYHMHBI (HampuMep, HOPMAIBHEIH,
JIOTHOPMANBHBIA). ['MCTOrpaMMBl; IIPOBEPKA COOTBETCTBHS DACIpENENIeHHsS TEOPETHYECKOMY
(mampumep, kputepuil IIupcoma). IlapameTphbl pacmpeneneHus CIydJaiHBIX BENTHYMH M HX
BBIOOPOYHBIE OIEHKH (MaTeMaTHYeCKOe OXKHMAAHHE, BBIOOPOYHOE CpelHee, MUCIEPCHS -
BBEIOOpOYHAs UCIEPCHS, pa3Max, SKCIeCC, aCUMMETPHsL B BX oueHka). KosddumuenT Bapuanyy.
BrrgBreHre aHOMAaIBHBIX TOUEK (HAIIPUMeD, IPABHIIO TPEX CHIM).

OmneHka B3auMOCBS3¥ HaOITIOIEHHEIX BEIMUKH (IIOCTPOEHHE TOJEH KOPPEISIIHT, KO3(hOHUIHEHTEI
CBSA3H MEXy KOJIMYECCTBEHHBIMH MTapaMeTpaMu, HallpuMep, IapHbIA KO3QOUIHUEHT KOPPEISIHH,
ko3bduiment panropodf koppemsmuu 1o CoupMeHy); KOOQQHUIMEHT CBS3H MEXIY
HOMMHAJIPHBIMU IICPEMCHHBIMH, HampuMep, Ko3()GHIUECHT KBAJpaTHYHONW COMPSIKEHHOCTH,
koo duurent Ilupcoma. IlpoBepka THIOTE3EI O HE3ABHCUMBIX NEPEMEHHBIX. YpaBHEHHE
JIMHENHON perpeccun.

BeusiBnenue $pakTopos, pasIHYaONIIX OXHOPOIHEIE BEIGOPKH (CpaBHEHHE BEIGOPOUHBIK CPEIHIX
o xputeputo CThIOfIeHTa, BRIOOPOYHBIX aucnepcnii o ®uiiepy). [loHATHE 0 IUCIEPCHOHHOM
aHaJm3e.

Honstie aBTOMaTHYecKol Kimaccudukamuu OOGBEKTOB (HampuMep, Kod(hGUIMEHT CXOICTBA
Boponuna, meton Gmxaiiiero cocena).

ITocranoBka 3amaq pacrmo3naBanus 06pa3oB.
6.2. HHO®OPMATUKA U BBIYUCJIUTEJIBHASI TEXHUKA

OTallbl pa3sBUTHA BBIMUCIHTENBHOM TexHuKH. OOIIMe mpencTapieHus o6 apXxuTekType SBM.
Ilporpammuoe  obecmedennme mepcoHamsHbIX OBM.  Knaccmbukarms [IPOTPaMMHOTI0
obecreyenus. [lonsTHE OMEpaNHOHHON CHCTEMBL VICTOPHS PasBUTHS OEPALHOHHBEIX CHCTEM.
OQaiinossle MeHemkepsl. COBPEMEHHBIE HACTONBHBIE ONEPAlHOHHBIE CHCTEMBI CeMeHcTBa

Windows/Linux. MoOW/IbHEIE ONEpaOHHEIE CUCTEMBI, OOITHI 0630D, OTIMYAS OT HACTOMBHBIX
OC.

Azwixy rporpammuposanus. O6mu# 0630p (MCTOPHS, HapaaurMa o6beKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus, OOII).  HaumGomee  pacmpocTpaHeHHBIE — COBpEeMEHHBIE  SI3BIKH
IIPOrPaMMHUPOBAHUS.

CoBpeMeHHEIE TIPOTPaMMHBIE CPEACTBA IS PabOTEI C TEKCTOBOM (TEKCTOBBIE IIPOLIECCOPHI,
penakropsl MS Word, OpenOffice/LibraOffice Writer u np.) um umcioBoit (TaGnudmble
IIPOLIECCOPHI ¥ Ap.) HHPOPMAIIHEH.

Knaccnuxanus npuknagsoro mporpamMmuoro obecnedenus. [Ipumenenne npuxiagsoro 10 B
T€0JIOrMYeCcKOH oTpaciu. PacTpoBble penakTopsl. BekTopHbIE pemakTophl. Maremarumueckue
naxeTsl. Crienuaru3upOBaHHbIe IIPOrPAMMHEIE IPOTYKTHL.

OcHoBrr mHGOpMaTuKu. OCHOBHBIE BHAB HHGOpManun. [I0TOKH nHpopmanuu. DopMmel H
(opmartkl mpencrapieHus pasnuuHoi HHbOpMammu. Cocobsl ¥ GopMaTE 06MEHA TAHHLIME.
Knuent-cepBepHas apxurexTypa.



OcnoBHEIe TOHATHUS 0 Oa3e qaHHBIX. [[poekTpoBanue 6a3 HaHHBIX. Mogenu nqanHbx. CHCTEMBI
ympaBneHus —Oasame  maHHBIX  (0030p MCTOpHYeckuX H®  cymectByromux — CYB]I).
CTpykTypupoBaHHbIA 36K 3ampocoB SQL u ero muanextsl. NoSQL 6a3sl maHHBIX (06wl
0030p), TaOIMYHOE IpPENCTABIEHHE JAHHBIX ¥ IIPEJCTABICHAE B BHIE €IHHOTO TOKYMEHTA, a
TaKKe IPyTUe BO3MOXHBIE CIIOCOOKI MPeCTaBIEH S JaHHEIX.

Kiaccu¢uxanus xaprorpadmaeckux Beb-cepsrcoB OGC. CepBHCH IOCTaBKH HaHHEX OWS
(WMS, WFS(-T), WCS). IIponpreTapHbIe CepBHCH IPECTABNEHHS IPOCTPAHCTBEHHBIX JAHHBIX
(ESRI Map Service, Feature Service u 1p.).

Aseix pasmerxu HTML. BeG-crpanumsl. DTansl pa3sBUTHs A3BIKA THIIEPTEKCTOBOM pa3METKH.
DHTML. JavaScript.

Pacumpsiemsnit s3p1x pasmerku XML. S3bik ompenenenns XML cxem. Crarnapt XSD. O6mas
XapaKTepUCTHKA.

®@opmar obmeHa nanHbME JSON. GeoJSON. O6Imee onucanwe.

n¢popmanroHtsie CHCTEMBI, TeOMHDOPMAIMOHHEE cHCTeMBL OONACTh IpPHMEHEHHS U
XapaKTEPUCTHKH OCHOBHBIX CBOOOJHBIX M MPOIPHETAPHEIX TeONHPOPMALMORHEIX IPOIYKTOB.

CnocoObl  XpaHeHHMss M  [PEICTABIEHHS  IPOCTPAHCTBEHHBIX  MaHHBX. Hamboiee
paclpocTpaHeHHbIe ~ (OpMaThl  TNPOCTPAHCTBEHHBIX — NAHHBIX.  IlpmeMbl  paGoTHl ¢
IPOCTPAHCTBEHHBIMH JTaHHBIME. QUIbTpalms, ONPEeNeITIOIIHe 3alpOChl, IPOCTPAHCTBEHHEIE
3aIpOCHL.

Cucrembr xoopmurar. I'eorpadmyeckas cucreMa KOOpPIMHAT. I'eonentpuyeckas crcTema
koopmuHar. CHCTEMBI KOOpAWHAT HpoekuuH. Kaprorpapudeckne IpoeKIyy. Pedepenr-
smuncouasl. OCHOBHBIE IapaMeTphl 3JUIMICOMAOB. Hawmbonee pacIpoCTpaHEeHHBIE B
TE0JIOTHYECKOH OTPACIIH IPUMEHSEMBIE CHCTEMEI KOOpAUHAT. [TOCKHE IPSAMOYTOJIbHEIE CHCTEMBI
KoopmuHaT. OOIe3eMHbIe I€OIEHTPHYECKUE CHCTEMB KOOPIHHAT. MeToms npeobpa3oBaHus
KoopuHaT (06muit 0630p). IIpeobpasosanne Monmonenckoro. [Toastue 7-Mu [1apaMeTPUIECKOro
npeobpaszosanus ['enpmepta (Bursa-Wolf (Position Vector/Coordinate frame rotation)).

Hcrnons3oBanne CHCTEM CIyTHUKOBOM HABUTAalMH B Treonorud. OO6mume XapaKTepUCTHKH.
Ocrouele THCC — riio6aipHble HABUTAIIMOHHEIE CITyTHHKOBEIE crcTeMbl. Tourocts THCC.

Hucranunonnoe 3orupoBanue 3emun. O6muit 0630p. Amnmaparypa /133. O6paboTka JaHHBIX
J33.

OcHoBHEIE OHATHS 0 6a3e 3HAHMH. Mojens peqMeTHOI o6nacTr. Pasmuuns 633 TaHHBX ¥ 6a3
3HaHUU.

VICKyCCTBEHHBIH WHTEIUIEKT, 0GIACTb IPAMEHEHHS HCKYCCTBEHHOTO HHTEIUTEKTA, 9KCIEPTHEIE
cucreMbl. AAAI mozens (assisted — augmented — autonomous).



