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BBEJEHUE

Hacmoswee nocodbue umeem yenb nomoyb cmyOeHmam cocmagums Kypco8ol NpoeKkm u 0ceoumbs
oucyunauny « OCHO8bI NOUCKOS U PA36EOKU MECMOPONCOCHUI NONE3HbIX UCKonaemvlxy. B nocobuu evidenenuvl
mpu onoka: 1) meopemuueckoe obochosanue; 2) NOPAOOK 6bINOIHEHUs KYPCO8020 NpoeKkma; 3)
nepeyenb peKkOMeHOYeMoll TUumepamypul 015 GbINOJIHEHUSI KYPCOBO20 NPOEKMA.

Lenvto Kypcosoeo npoexma sensgemcs uzyuenue cnocobos 3pGekmuenoco noucka u pazeeoxu
MeCmOopOoAHCOeHUU NOLE3HbIX UCKONAEMbIX.

Bovinonnenue Kypcosoco npoexma no3eonum 0yoywemy cneyuarucmy 0c8ounms 0CHOGHbIEe NPUHYUNDL
8e0eHUsl NOUCKOBbIX U PA36e00YHLIX pAbOmM 8 3ABUCUMOCMU OM GUOA NOJIe3HO20 UCKONAEeMO2o,
NPOMBIUIEHHO20 U 2eHeMUYeCKo20 MUNno8 OpyOeHeHUs, MAcumabo8 u CIONCHOCMU 2e0l02UUeCKO20
CMPOeHUsI MeECIOPOAHCOEHULL.

Hannoe nocobue 6yoem none3Hvim cmyoenmam u npu uUyyeHuu NeKYuoHHO20 Mamepuaid, u npu
BLINOIHEHUU 3A0aHULl  1aDOPAMOPHO20 NPAKMUKYMA, U 8 Npoyecce NpoXOHCOeHUus yueOHO-
nPoOU3600CHMEEHHbIX NPAKMUK.

Ilocobue npednasHaueHo 015 cmyOeHmos — 2e010208, 00YUAIOWUXCS 8 MEXHUUECKUX 8)3aX.

1. TEOPETUYECKOE OBOCHOBAHHUE

B ocHoBe mpoliecca M3ydeHUs HENp JISKUT MPUHLUIL ROCIe006aAmMenbHblX NPUOIUNCEHUI, B
COOTBETCTBUH C KOTOPHIM MPOU3BOJIUTCS MOCIEI0OBaTEIbHAS IOKATH3AIMsI 00beMa Hep, MO JIeKaIIero
JalpHeleMy Bce Oosee JeTalbHOMY HM3YYEHHIO U, HaKOHEl, OCBOEHHUIO. B COOTBETCTBHHM C 3THUM
MPUHIUIIOM BO BCEM MHUpPE MPOLECC M3YYEHUs HEIp NPHUHATO PA3LAENATh Ha Psiji MOCIEAOBATEIbHBIX
CTaJui, MO pe3ysbTaTaM KaXJAOW M3 KOTOPHIX MOXKET OBbITh NMPUHATO PEIIEHHE O ILIeIeCO00pPa3HOCTH
npoBeneHus cnenyromei (Tadm. 1).

Iloucku mecmoposcoenuil noae3HbIX UCKONAEMBIX TIPOBOISTCS C LENbI0 BBISBICHHS IPSIMbIX
MPU3HAKOB (MPOSIBIICHUH) TMOJIE3HBIX HCKOMaeMbIX. [IOMCKM MOTYT BBITIONHSATHCS B MacmTabax oT
1:200000 mo 1:10000 B 3aBUCHUMOCTH OT BHA MOJE3HOTO UCKOMIAEMOT0, TUIIA MECTOPOKICHUH, pa3mepa
MEPCTIeKTUBHBIX IJIOM@AAed U T.A. ['paHHIIaMy TUIOIMIAAEH MOMCKOBBIX paboT, Kak MPaBHIIO, CIyXat
TPAHMIIBI BBIJICIICHHBIX MPU PETHUOHATBFHOM T€O0JOTUYECKOM M3YYCHUHU TIEPCTIIEKTUBHBIX 30H (Y4acCTKOB),
HE3aBHCHMO OT UX IMOJIOKEHUS Ha TOMOTpadUIeCKUX TIAHIIETaX.

Kommuiekec TOHCKOBBIX HCCIENOBAaHUN MOXET BKIIOYATh TE0JIOTUYECKHE, Teopu3nyecKkue u
reOXMMHUYECKHE HCCIIEOBaHUS, IOMCKOBOE JemudpUpoBaHUE a’3pOKOCMO(OTOMATEpPHATIOB, C
BCKPBITUEM TPU HEOOXOJMMOCTH TMPEACTABUTEIBHBIX TOPU30HTOB, KOPEHHBIX TIOPOA WA
MEPCIIEKTUBHBIX CTPYKTYp (MJIacTOB) Ha TIyOMHE OYpOBBIMH CKBOKMHAMH WJIH TOBEPXHOCTHBIMHU
TOPHBIMHU BbIpaOOTKaMH (KaHaBbl, IIYPdBbI).

Tab6mumna 1.

HaumenoBanue craauii OOBEKT U3yyeHus Henb nzydenus




Poccus OOH
Pernonanbnoe| Recognaissance Teonoruueckue BrisiBrierne
reoJaoru4eckoe (PEeKOTHOCIHPOBKA) [ 00J7acTH, palfloHBI MEPCIIEKTUBHBIX 30H,
n3yveHue (B mucrax CTPYKTYp, PaiiOHOB.
TOTIOKApT) CHCTEMHOE T'e0IOrHIecKoe
U3YUEHHUE U COCTABICHUE
KapT
IMoucku Prospecting [lepcriekTuBHas BriaBnenue
(rouckm) 30Ha, CTPYKTYpa, MECTOPOKICHHUI
paifon
Ouenka General exploration | Mecropoxxaerne | OreHka renecoodpasHOCTH
(OO0mme OCBOCHHUS
HCCIIEeOBAHHS)
Pa3zBenka Detailed MecropoxaeHue TloAroToBKa K OCBOCHHIO
exploration WIIH €r0 Y9acTh
(meranbHBIE
HCCIIEOBAHMS)

PanroHabHEIN KOMITJIEKC METOJOB (OPMHUPYETCS Ha OCHOBE HMMEIOIIETOCS OIBITa C Y4eTOM
re0JOrMYeCKOr0 CTPOCHHUS PalOHOB, BEPOSITHBIX MPU3HAKOB MCKOMBIX MECTOPOKICHHUH U JaHaa@THO-
reorpagpuuecKuX yCIOBUN TEPPUTOPHIA.

Pe3ynbTaroM MOHMCKOBBIX PAOOT OJKHBI SIBUTHCS BBIICJICHHBIC PYIOMPOSIBICHUS IOJE3HBIX
HCKOIIAeMbIX, TEPCIEKTUBHBIC TeopU3UYEeCKUe WM TeoXMMHUueckue aHoManuu. [lo pesynbraram
MOMCKOB JIa€TCSl Tak)Ke OOIasi OlEHKA MEPCHEeKTHUB W3YYEHHOH IUIOMAa B OTHOIIEHUH BO3MOXKHBIX
MacITaboB pa3BUTHUS MOJIE3HBIX UCKOMMAEMBIX (OIIEHKA TPOTHO3HBIX PECYPCOB).

Kak mnpaBumo, mouckoBsie pabOThl BBIONHSIOTCA 32 CUET CPEACTB HHBECTOPOB,
3aMHTEPECOBAHHBIX B BBISBICHUM HOBBIX MECTOPOXKJICHHN KOHKPETHOTO BHUJA CHIPhS B JaHHOM
KOHKPETHOM pailoOHe Ha YCJIOBUSX pUCKa.

Pazeeoxka mecmopodrcoenuii TPOBOJUTCS C IENbI0 TOJYYEHUS HMCXOJHBIX JAHHBIX s
COCTABJICHMS] TEXHHYECKOTO TIPOEKTa OCBOEHUSI MECTOPOXKIEHUS B I€JIOM WM €ro YYacTKH
BBIJIETISIEMOTO T10/1 OCBOCHHE MTEPBOM OUEpEIH.

OOBeKTOM HcCeIOBaHUM SBISETCS MECTOPOXKICHHE WM €ro 4acTh, 3aKperjieHHas 3a
MOJIb30BaTENIEM B BHUIEC TOPHOTO OTBOJa OMOPMIICHHOW IUIleH3Wel. Pa3Benka MOXKET TPOBOIUTHCSA
Tak)ke B MPOIECCe OCBOCHHUS MECTOPOXKACHHS C IIENbI0 PACHIMPEHUS CHIPheBOW 0a3bl JACHCTBYIOIIETO
npeanpusaTHs. Mexay paboTamu 1o TOATOTOBKE K OCBOCHHIO U TI0 PACIIUPEHUIO0 UMEIoIencs 0a3bl HET
periiaMeHTUPOBAaHHBIX BPEMEHHBIX U IPOCTPAHCTBEHHBIX TPaHUI], €CJIM 3TO HE OTOBOPEHO B JIUILICH3UU.

[Ipu pa3BemouHBIX paboTax 3aBEpIIACTCS U3YyUYEHUE TEOJOTHUECKOTO CTPOCHUS MECTOPOKICHUS
C TIOBEPXHOCTH M JIETAIBHO H3y4daroTcs (OpPMBI, pa3sMepbl U YCIOBUS 3ajeraHvs TN IOJIE3HOTO
MCKOITAeMOTr0 Ha TJIyOMHE B 00BbEME HEIp, COOTBETCTBYIOIIEM TIEPBOM OUeper OTPAOOTKH C OIEHKOM
3armacoB MOJIE3HOTO0 HMCKOMaeMoro B HUX. OIEHUBAIOTCS TaKkKe OOIIME 3amachl MECTOPOXKICHUS C
TOYHOCTHIO, OTBEYAIOIICH MUHUMHU3AIIUN SKOHOMUYECKOTO pucKa. [Tomyuaercs Takxe BCs HEOOXOouMast
reoJorudecKasi, THAPOTeoNoTHYecKasi, MHKEHEPHO-TEOJIOTHYECKass U TEXHOJIOTHYeCKass WH(pOopMaIus,
HeoOxouMasi AJisl BBIMOJIHEHUS TEXHUKO-3KOHOMHYECKHUX PACUYeTOB MO MPOEKTUPOBAHUIO TOOBIYHOTO
MpEANPUSITHSL.

[lo pe3ynbraraM pa3BeOKH COCTABIAETCS OTYET C TOJCYETOM 3aIacos,
rocyJaapcTBeHHO# skcnepruse [1, 2, 3].

MO UIEKaIIH I

1.1 Iloncku MeCTOPOKACHUH MOJIE3HBIX HCKONAeMBbIX

1.1.1 Ilouckosvle npusnaxu



[Ton HUMH TIOHMMAIOT OMpeAeNieHHbIe (aKTOPhl U SIBJICHHUS, YKa3bIBAIOIIME HA HAIWYUE WIH
BO3MOKHOCTH BBISIBJICHUSI MECTOPOKACHUN TTOJIE3HBIX HCKOMAEMBIX B OTpeieIeHHOM MecTe. IlonckoBbie
MPU3HAKU Pa3AesIoTCA Ha NpPSMbIe M KOCBEHHBIE: TMEpPBbIE M3 HUX HEMOCPEACTBEHHO YKa3bIBAIOT HA
HAJIMYHE MECTOPOXKJIEHUS, a BTOPbIE KOCBEHHO CBHJETEILCTBYIOT O BO3MOXXHOCTH OOHApyKEHUS
opyaenenus [1, 2].

K npsAMbIM IIpU3HAaKaM OTHOCATCS:

1) BBIXO/BI MOJE3HBIX UCKOMAEMbIX Ha JHEBHYIO IOBEPXHOCTD;

2) opeostbl U TOTOKU PAaCCEMBAHU BELIECTBA MOJIE3HBIX NCKOIAEMBIX;

3) cienpl cTapblX TOPHBIX PabOT UM MepepadOTKH MOJIE3HBIX HUCKOMAEMbIX, WM HUCTOPUYECKHE
JaHHBIE O TOPHOH MPOMBIIIUIEHHOCTH.

K KOCBEHHBIM OTHOCATCS:

1) u3mMeHeHus OKOJIOPYIHBIX MTOPOJ1 (CKapHOOOpa3oBaHUE, rpe3eHn3aIus U Ap.);

2) paznuuue B (U3MYECKMX ~ CBOMCTBaX  (IUIOTHOCTb, TBEPAOCTh, MAarHUTHOCTH,
AIIEKTPOMPOBOTHOCTH M TIP.) TOJIE3HBIX HCKOMAEMBIX U BMEIIAIOIINX MTOPO/T;

3) xapakTepHble 0COOEHHOCTH penbeda (CBOAbI, MPOTrUosbl, (IEKCYphl, KAPCTHI);

4) 6boraHnyeckue (M3MEHEHNE COCTaBa PACTUTEIBHOIO MUPA HAJl PyIHBIMU TEJIaMH).

K mpumepy, NUIMXOBBIE MOTOKH M POCCHITA OOPa3yIOTCS 3a CYET XUMHUYECKH yCTOWYMBBIX U
00JIOMOYHBIX C OOJIBIICH IJIOTHOCTHIO MHHEPAJIOB, BBIHOCSIIUXCS M3 KOPEHHOTO MecTOpoxacHus. K
HUM OTHOCATCS (B MOpsAKE yOBIBaHHUS YICIBLHOIO Beca) IUIATHHOMIBI, 30JI0TO, KHHOBAPh, KACCUTECPHT,
BOJIb(PAMHUT, KOJYMOWT-TAHTAIUT, MArHETUT, MOHAIUT, IMUPOJIIO3UT, IMPKOH, WIBMEHHUT, Oapwr,
XPOMUT, KOPYH/I, KHAHWT, TOIa3, ajiMa3, allaTuT, QJIFOOPHUT, TPAHAT.

OTtaeneHue MITUXOBBIX MaTEpUaIOB OT KHJIbHBIX HAUMHAETCS €II€ B DIIOBHUH, MPOJOIKAETCS B
JCITIOBUY, 3aKaHYMBACTCSI B aUMOBUHU. [IpM TiepeMenieHWH BOJHBIMUA ITOTOKAMH MHHEPAIbI
W3MENBYAI0TCs, OKATHIBAIOTCS U COPTUPYIOTCS. Y CTAHOBJICHO, YTO MPH MEPEMENICHUH B BOJAHOM MOTOKE
JTaMeTp MCXOTHBIX YaCTHUIl KACCHTEPUTAa YMEHbIaeTCs BABOE Ha paccTossHun 15-20 kM mst ppakimu 3
MM U Ha pacctossHuu 200-250 kM ans 0,25 MM.

Paznnune B TUIOTHOCTH MHHEPAIOB OOYCIIABIIMBA€T WX COPTHPOBKY. TsDKeIble MHHEPAIBI
OCXIAIOTCSI B MECTaX YMEHBIIEHUS CKOPOCTH TEUEHHUs MOTOKOB M COCPEAOTAYMBAIOTCS B HIIKHHUX
CIIOSIX PYAHBIX OTJIOXEHWH (T.H. «IWIOTHK»). O MaTbHOCTH TMEPEHOCAa MUHEPAJIOB MOXKHO CYIUTH IO
CTETIEHH OKAaTaHHOCTH U COXPaHHOCTH (HhOpMBbI KpuUCTAIIOB. CPOCTKH KPUCTAIJIOB MO3BOJIIOT WHOTAA
OTIPECIIATh TCHETUICCKUI THIT KOPSHHOTO MECTOPOXKIACHHS U €r0 MUHEPATHHBINA COCTaB.

1.1.2 Houckogwvie memoowl

[TouckoBble pabOTHl OCHOBaHBI HAa YCTAHOBJICHHUM W MPOCIECKUBAHUU PYAHBIX OPEOJIOB,
00pasyromuxcs 1no nepudepu U B CTOPOHE OT KOPEHHBIX 3aJekKeH, CHIIBHO PACHIMPSIONIMX IUIONIAb,
KOTOPYIO MOKHO (DPMKCHPOBaTh, C MOCJIEAYIOIIUM €€ JeTalbHbIM 00CIe0BaHUEM JUIsl OOHAPYKEHUS
camux 3anexedd [1]. Tlomckum MecTOpOXIEHHH MOTYT HMPOBOAMTHCS KaK C TOBEPXHOCTH, TaK M Ha
riyOuHe 171 MOTpeOEeHHBIX U HEBCKPBITHIX APO3UEH PYAHBIX Tel.

B npakTike moBepXHOCTHBIX MOUCKOBBIX padoT HanboJee YyacTo UCIOJIB3YIOTCS CIEAYIOIINe
METO/IBI:

1) noucku no pyouwim sanrynam,
2) NOUCKU NO WIUXAM,
3) eeoxumuueckas cvemxa.

1) PyaHble BalyHBI OTPBIBAIOTCS OT BEPXHHX, Pa3pyIIAIONIMXCSA YaCTed PYAHBIX 3aJIeKed U
MOTYT 6I>ITI: NEpCMCIICHBI B CTOPOHY OT KOPCHHBIX TCJI ABUKCHUCM JICAHUKOB WU CIIOJI3aHHUCM JACJIFOBUS.
Berpeua Takux BallyHOB NpHM T'€OJOTMYECKHX HMCCIEAOBAHUAX M IPOCICKHUBAHWE B HAalpaBiICHUH,
00paTHOM HX MEPEMEIICHUIO, MOXKET MPUBECTH K OTKPBITHIO MECTOPOXKICHUH.
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JlemHUKOBBI BaJlyHHBIH CIMOCOO TIOMCKOB TIPUMEHSETCS Ha IUJIOMIAJIX YEeTBEPTHYHOIO
OJICICHEHMS; OH CBOAMTCS K (PUKCALMM PYAHBIX BAJYHOB B JIEAHUKOBBIX OTJIOKEHMSIX, BBISIBICHHUIO
3aKOHOMEPHOCTH HX PacIpoCTpaHeHusl (OIpeneieHHe JIEAHUKOBOIO BEEpa) M YCTAaHOBJIEHUIO MECTa
KOpeHHBIX 3anexeit (Puc. 1).

Opeosnibl  pyaHBIX BaJyHOB JACTIOBUAIBHOTO TreHe3nca 1o ¢opme pasznuunbl. Cpenum HUX
BBIJICJIAIOT YEThIPE OCHOBHBIX BHJA (OPM: a) HMIMPOKHE TpallelHeBHIHbIC; 0) CXOAsIIUECS KBEpXY B
(dbopme TpeyroyibHUKA; B) TMHEHHO BHITSAHYTHIC; T') IPEPHIBUCTHIE.

Pacmmpsiromiuecst KHU3y TpamnelueBUAHbIE HUICH(BI PYIHBIX BaJyHOB CBONCTBEHHBI KPYITHBIM
PYZHBIM TelaM, pacloiararoliMMcs 110 POBHOMY M OTHOCUTEJIBHO IOJIOTOMY CKJIOHY U 3aJIeraloluM B
BEpXHE 4acTu opeolia pyaHbIX BaiayHoB (Puc. 2).

' +

Jona kopennozos o

* mecrmoposdenus 1 A
=

Puc. 1 JlenHUKOBBIN Beep pyAHBIX BayHOB 110 [1]. 1- rpanuTsl; 2- 1uabaser; 3- CIaHIbl; 4- TOJOMUTRL, 5- pYAHbIE
BaJIyHbI; 6- rpaHHLIBI PYAHOTO Beepa

Cxopsauuecss kBepxy B (opme TpeyrojpbHUKAa PYyIHBIE OCBIIM XapaKTEpHBbI ISl HEOOJbIINX
MU30METPUYHBIX B IUIaHE PY/IHBIX 3aJI€XKeil WM TMHEHHBIX TeJ BBITSHYTHIX BHU3 0 cKJIOHY (Puc. 3).

JInHENHO BBITSAHYTBIE PYIHBIE OCBIIN BCTPEYAOTCS IO KPYTHIM, XOPOLIO PACUIEHEHHBIM CKJIOHAM
OBparoB, B BEPXHHX YaCTAX KOTOPBIX PACHOI0KEHBI KOpeHHbIe mopos! (Puc. 4).

] =3
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Puc. 2 Opeon pynHbIX BalyHOB TpanenueBUAHON (Gopmer no [1]. 1 — mpoekuus pyaHbIX Tel; 2- MIOMaab
opeoJsia pyJHBIX BayHOB; 3- pyIHBIC BAXYHBI AuameTpoM Oosiee 30 cm; 4- pymubie BamyHbl quamerpoM 10-30 cwm;
5- pynHbIe BATYHBI quamMeTpoM MeHee 10 cM; 6- THHUN CheMKH.
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Puc. 3 Opeosn pyHBIX BaTyHOB TPEYToabHOM (hopMmsl 110 [1]. 1- mpoekuust pyaHBIX Tel; 2- IUIomaas opeoa
BaJIyHOB; 3- pyIHbIC BalTyHBI.

Puc. 5 IIpeprIBUCTHIN Opeod pyAHBIX BAXYyHOB 110 [1]. 1- pymHbIE XKWL, 2- pyJHAs OCHIIIb.
[IpepbIBUCTBIE AETIOBUATIBHBIE PYAHBIE OCBIIM CO3/IAKOTCS HA CHUJIIBHO PACWICHEHHBIX U KPYTBIX
CKJIOHaX. 3/1ech OOJOMOYHBIM PYAHBIA MaTepuall, CKaThIBasChb BHU3, OOBIYHO BJOJb OTICIBHBIX



NOHIDKCHHI, MpPOJeTaeT KPYThIe YYaCTKH CKIIOHA, YACTHYHO 3aJIepXKHUBasick B 0oJee MOJOTUX
untepBanax (Puc. 5).

B 1menom mouck 1O pyAHBIM BallyHaM IPEIOJNAraeT MPOXOXKICHHE MapIIPyTOB BKPECT
HPOCTHPaHKs 00JIOMOYHOTO Beepa M BBEPX IO CKIIOHAM, C COCTABJICHUEM CXEMBbI PYIHBIX 00JIOMKOB JUIS
YCTaHOBJICHHSI KOPEHHOT0 ucTouHuKa [1, 2, 3].

2) Tloucku MO NIIMXaM OCYIIECTBISIFOTCS MPU CUCTEMATHYECKOM IUTUXOBOM OINPOOOBAHUM
PBIXJIBIX, TJIABHBIM 00pa3oM, PEYHBIX OTJIOXKEHHM, M3YYEHWU MHHEPAJIOrHYecKOro COCTaBa IUIMXOB,
OTIpEJICICHUN YCIOBUU pacupefeNieHHss M KOHLEHTpAIlMM TOJEe3HBIX MHHEpAIOB HUIMXa B paiioHe
MTOMCKOB ISl OTKPBITHS POCCHIMMHBIX U KOPEHHBIX MECTOPOKIEHUH 3TuX MuHepasos. InuxoBoil mouck
OCYIIECTBISIETCA B HECKOJBKO CTAAMIA: cOOp IIJIMXOB, M3yYEHUE IIINXOB, COCTABICHHE IUIMXOBBIX KapT
U UX UHTEPIIpETALUS.

OT60p HMITMXOBOTO MaTepHuala IeIeco00pa3HO MPOBOAUTH B HUKHUX YACTSIX KPYTHIX HAMBIBHBIX
OeperoB (BOJIM3M IUIOTHKA), a TaKK€ HAa WHTEpBaJlaX 3aMEAJICHUS WA 3aBUXPEHUS TEUEHUS — KOCHI,
MepeKaThl, 3anpyAuHbl U T.1. OnpoOOBaHHWIO MOTYT TaKKe IMOJBEPraThCsi OPOBKH PEYHBIX Teppac H
JOJIUHBI PEK.

[[InuxoBaHue OCYIIECTBISAETCS MPU MOMOIIM CHELHAIBHOTO 000pylIOBaHUsl — JIOTKA, a3UAaTCKOTO
KOBIIIA, Ballrepa, pokepa, OyTapsbl.

[InuxoBbie IPOOBI OTOMPAIOTCS OoJiee WIIM MEHEe PABHOMEPHO 10 PEYHOM CETH C OIPOOOBaHUEM,
KaK TJIABHBIX apTepuid, TaKk U BCeX MPUTOKOB. [Ipu 3TOM 0COOEHHO TIIATENHHO OMPOOYIOTCS Y4aCTKH,
pacrojoKeHHbIE HEMOCPEJCTBEHHO HMXKE IPUTOKOB, TaK Kak B 3TUX MecTax Haubojiee JEerKo
3aUKCUPOBaTh MaTepHall, BHIHOCUMBII MPHUTOKOM, BBIIEIUTH €r0 CpPelud Marepualia, MepeHOCUMOTro
pEeKoii, W B CiIydae, €ClId OH IPEICTAaBIICH 3HAYUTEIbHBIMUA KOHIICHTPALUSMH MHHEPAJIOB TOJIE3HBIX
HCKOIMAaEeMbIX, HANpaBUTh IE€PBOOUYEPEIHbIE HCCIEIOBAHUS BJAOJIb JTOro MpuTtoka. Jlng »storo
1esecoo0pa3Ho HEMOCPEICTBEHHO HIKE IIPUTOKA, a TAKXKE B YCThE €ro, OTOMpaTh rpyrisl mpod ot 3 10
6 mTyK.

[InMxoBbIe KapThl COCTABIISIFOTCS T€0JI0raMH Ha OCHOBAHWY JAHHBIX MHHEPAJIOTHYECKOTO aHaIH3a
[UIMXOB. BBIOENAOT Tpu Hanbomee paclpoCTPaHEHHBIX BUA NUIMXOBBIX KapT: TOUYEYHAs, KPYKKOBas,
JICHTOYHasl.

TodeuHast kapTa COAEPKUT MecTa OTOOpa MpoO MO THAPOCETH U IIEHHble MHHEpajisl (1100
MUHEpaJIbI-CIyTHUKK) B mpodax (Puc. 6). Dto Hambonee mpocToil W B TOXE BpeMsi HauMeHee
MH(OPMATHUBHBIN CIOCO0 OTPa)KEHUs JaHHBIX IUIMXOBOTO OMPOOOBAHUS.

Puc. 6 Toueunas mmxoBas kapra 1o [1]

KpyXKoBasi IUTMXOBasi KapTa OTPaKaeT HE TOJBKO MECTO OTOOpa M MUHEPAIIOTHIO MPOOBI, HO H
JlaeT XapaKTepUCTUKY 00beMa 0ToOpaHHOM mpoOs (Puc. 7).



Puc. 7 KpyxkoBas noiimxoBast kKapra 1o [1]

Jlorn4eckum IMpoI0JHDKEHHEM KPY>KKOBOHM KapThbl SBJSICTCS JICHTOYHAs KapTa, B KOTOPOW HaJIM4He
[CHHBIX MHHEPAJOB B ILIMXE OTMEYACTCS MOJIOCKAMH PAa3IMYHOW LIMPUHBI, MTPOMOPLUOHATIBHOW HX
konmuectBy (Puc. 8).

Puc. 8 Jlerrounas mmxoas kapta 1o [1]. 1- 3omoto; 2- kaccutepur; 3- meenuT

IIo IINXOBOMY OHp06OBaHI/IIO THApPOCETH PEAKO YHAACTCA HCEIIOCPCACTBCHHO O6H&py>KI/ITB
KOPEHHBEIEC MCCTOPOKIACHUS. O)IHaKO IIJIMXOBBIC KAapThl IIOMOTalOT CY3UTHb ITOMCKOBBIC pa6OTI)I n
BBIACIIUTD NEPCIICKTUBHBIC TCPPUTOPHUU IJIA 06Hapy)KeHI/I$I HMCTOYHHUKOB CHOBA.

3) Teoxumuueckas CheMKa MPOBOJUTCS IO MEXaHHYECKOMY OpEOJIy PpaCCEesiHUS PYAHOTO
MaTepuasga B YeTBEPTUYHBIX (YacTO JENIIOBHAIbHO-DIIIOBHANIBHBIX) OTI0KeHUsAX. OHa OCyIlecTBIsSeTCs
0TOOPOM PBIXJIBIX MPOO U3 3aKOMYIIEK, TPAHIIEH (peke KaHaB U MIyp(}HOB) TPOMBIBKOM M aHATHU30M 3TUX
pob ¢ OKOHTYpHUBAaHUEM PYyJAOHOCTHOTO opeoJa (Puc. 9).
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Puc. 9 Opeon paccesHns KaccuTepuTa MO JTAHHBIM T€OXUMHUYECKOW cheMKHd 1o [1]. 1- pyaHbIe KuUibr; 2-
KaCCHTEPHT B IIPo0Oe OTCYTCTBYET; 3- €AMHUYHBIC 3HAKN KACCUTEPHTA; 4- BECOBOE KOJIMYECTBO KaCCUTEPUTA

OOBIYHO TEOXMMHYECKOE OMpPOOOBaHME TMPOBOJUTCS IO OMpPEIEICHHON TOUCKOBOM CeTH,
3aBuUCsIIeH oT MaciuTaba padoT u 3a71a4 chemku [1, 2, 3].

[To pe3ynbraTamM aHamU30B MPOO COCTABIAIOTCS IpadUKU COAECPKAHUS METAIIOB MO MPOGUIsIM U
KapThl IUIOIIAJEH Pa3sHOM KOHLIEHTPALMKM METAJUIa, 110 KOTOPhIM HAaMEUYalOTCsl aHOMAJIbHBIE YYACTKHU C
MOBBIIICHHBIM conepxkanuem metaia (Puc. 10).

i
T R oC )

Puc. 10 'eoxumuyeckuii npouiab momnepek oJIOBSIHHON >kuJIbl 1o [1]. 1- BMemaromnue nopoast; 2- pyaHast )Kuia c
KaCCUTEPUTOM; 3- HAHOCHI

He BckpbITble M NepeKpbIThbie pPyAHbIEe Tejda MOTYT ObITh OOHapyKeHbl TOJHKO Ha OCHOBE
KOMILIEKCHBIX T€0JI0r0-reopu3nuecKkux paboT BKIIOYAIONIUX B ce0s: MarHUTOPa3BEAKY, TPaBUPA3BEIKY,
ceificMo- U 3JIEKTPOpa3BeKy, pa30ypUBaHUe BbIIEICHHBIX Me0()U3NUECKUMU METOAAMH NEPCIIEKTUBHBIX
CTPYKTYp U HX MPOXOJKY HOUCKOBO-Pa3BEIOUYHBIMU TOPHBIMU BHIPAOOTKAMH.

B cnyuasx, korja Moucky OCYHIECTBIISIOTCS HA IUIOIIASX MPHIIETAIONINX K U3BECTHBIM PYJIHBIM
3ajexaM, IPOLECC YIPOLIaeTcs, TaK KaK BO3MOXEH MEPEX0] OT U3BECTHOMY K HEU3BECTHOMY.
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B camoMm pene, [uisi MHOTMX MECTOPOXKAECHUN HX IUIOIIA[Ab HE OTPaHUYMBAETCS TEPPUTOpPUEH, Ha
KOTOPOW H3BECTHBI BBIXOAIIME HAa NMOBEPXHOCTh 3€MIIM PYAHBIE TE€Ja, a PACIPOCTPAHSIOTCA JajblLIe
TyZa, TJ€ MOTYT OBITh HE BBIXOJSIIME Ha MOBEPXHOCTb PYAHBIE 3aJIEKHU, pa3Mepbl KOTOPBIX HEPEIKO
3HAYUTEIHHO MMPEBBILIAIOT BEIUUYUHY BBHIXOAIINX Ha OBEPXHOCTh pyaHbIX Tei (Puc. 11).
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Puc. 11 CxeMa OTKpPHITHS IOUCKOBBIM OypeHHEeM MeX()OpPMaIMOHHON PYAHON 3aJIeKH M0 MEIKUM PyIHBIM
BBIXOJ]aM Ha MOBEPXHOCTH (pa3pe3) 1o [1]. 1- u3BecTHSK; 2- cnaHipl; 3- pyaa; 4- TEKTOHUYECKHE TPEIIUHBI

Ilouckn He BBIXOAIIUX Ha ITOBEPXHOCTH MCCTOpO)KI[eHI/II\/JI Tp€6y10T O4Y€Hb BHHMATCJIBbHOI'O
HU3YUCHUS T'COJIOTHYCCKOIO CTPOCHUS paﬁOHa, BAYMYHBOI'0O OTHOLICHUA K BbI60py Y4aCTKOB, BCPBI B
BO3MOXHOCTH OTKPBITUA MCCTOpO)KI[CHI/If/'I, OCHOBAaHHO#I Ha 3HAHUH yCJIOBI/If/'I ux o6pa3013aH1/1;1,
BBIJACPIKKH U HAaCTOMYHBOCTH B IMPOU3BOACTBC pa60T.

1.2 Pa3Benka MecTOPOKIEHH I MOJIE3HBIX HCKOMAeMBbIX
1.2.1 Texnuueckue cpedcmea s3KCniyamayuOHHOU pa3eeoxu

K OCHOBHBIM TEXHHYECKUM CpEJCTBAM JKCIUTYaTal[MOHHON pa3BEIKH OTHOCSTCS TOpHBIC
pa3BeouHbIE BHIPAOOTKH W OypoBble pa3BEJOYHBIE CKBAXKUHBI, a TakKe TeoOPU3NYECKUE METOJBI.
I'opHbIe pa3BenoUHbIC BRIPAOOTKH TIOIPA3ACIISIOTCS Ha TIOBEPXHOCTHBIC (KaHABBI, TPAHIIICH, PACUHUCTKH,
rypdsl, TyJIKH) U OA3eMHbIE (IITOJILHH, IIAXThI, KBEPIIIATH, IITPEKH, BOCCTAIOIINE, pacceuku) [2].

Haun6onee nHOOpPMATUBHBIME SIBIISTIOTCS TOPHBIE BRIPAOOTKH, MTPOUICHHBIE BKPECT MPOCTHPAHUS
PYIOHOCHBIX CTPYKTYp, T€Nl U 3aleked. DTO KaHaBbl, MIypdbl, TyJIKH, KBEpILUIard, pacceuku. Jpyrue
BBIPA0OTKH (TpaHIIEH, MTPEKH, BOCCTAMOIINE), TPOHICHHBIC 1T0 MTPOCTUPAHUIO WIIH TAJICHUIO PYIHBIX
TeN, 3aleKed, MO3BOJAIOT TPOCIECTUTh MO OJTUM HAMPABICHUSIM MPEPBIBUCTOCTh OpYJICHEHUS,
M3MEHYUBOCTH UX MOP(OJIOTUH KaYECTBEHHOTO COCTaBa. B yCIIOBUAX pacwsieHEeHHOTo penbeda MToIbHU
3a[1al0T MO0 TIO0 TPOCTHPAHUIO PYAHBIX Tel, JU00 BKpecT mpocTupaHus. LI[axTel TOIBKO C LENBIO
pa3BeKM TPOXOIAT PEIKO, dYalle WX Ha3HAYCHHE COBMEMIAETCS C OTOOpPOM OOJbIIe00bEMHBIX
TEXHOJIOTUYECKHX P00 IS 3aBOJICKMX UCTIBITAHUI WM TPOOHOM dKCIUTyaTaIlei. DTo Tak Ha3bIBaeMbIE
pa3BeouHO-3KcIUTyatalinonHble maxTtel (POIL). OnHu Moryt mepecekaTb pynHOE TEIO WU OBITh
MPOWJCHHBIMU B BUJE HAKJIOHHBIX WM BEPTHKAIBHBIX CTBOJIOB B CTOPOHE OT PYIHOTO Temna, C
MOCTIeTYFOTIEH MPOXOIKOM U3 HUX KBEPIILIATrOB.

Bri0op pa3BelOYHBIX TOPH3OHTOB, CEUEHHS W paguyca 3aKpyTJIeHHS MOA3EMHBIX TOPHBIX
BBIPAOOTOK OCYIIECTBIISETCS C YYETOM BO3MOKHBIX CHCTEM pa3pabOTKH U 00BEMOB TI'PY30IEPEBO30OK.
DT BIpaOOTKHU MOTYT OBITh UCIIOJIb30BAHBI P 3KCIUTyaTallUH.

BypoBbie pa3BelOYHBIE CKBaXXUHBI SIBISIOTCS YHUBEPCAIBHBIMU TEXHUYECKHUM CPEACTBOM
pazBenku. OHU TPUMEHSAIOTCS JHMOO B COYETAHMM C TOPHO-Pa3BEJOYHBIMHU BbIPAOOTKaMH, JUOO
camocTosTensHO. JlaBas orpaHuYeHHYI0 WHGOPMAIUIO IO CPAaBHEHUIO C TOPHBIMU BBIPAOOTKAMH,
OypoBblE CKBaXHHBI B TO JK€ BpPEMsS BBIFOJIHO OTJIMYAIOTCA OT HHUX TEXHUKO-PKOHOMUYECKUMU
MOKa3aTeIsIMHU.
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[To cnocoOy paspyiieHHuss TOpHOM MOponabl B 3a00€ CKBaKMHBI PA3IMYaAIOT BpAIIATEIBHOE U
ynapaoe Oypenue. [Ipu BpamarenbHoM OypeHUH 3()DPEKTUBHO NMPUMEHEHHE HAKOHEYHHMKOB OYpPOBBIX
CHAps/I0B TOJBIX BHYTPH, OOECHEUMBAIOMIMX IOJYY€HHE HEHAPYIIEHHOTO CTOJIOWKAa TOPHOM Macchl
(kepHa), MO3BOJISIOIIEIO COCTaBUTh I'E€OJOIMUYECKYIO KOJOHKY (pa3pes3) 1o MecTopoxaeHuro. Takoe
OypeHue Ha3bIBAIOT KOJIOHKO8bIM. OHO SBISETCS OCHOBHBIM BHJIOM Pa3BEIOYHOTO OYpEHHUS Ha PYAHBIX
MecTopokJeHUAX. KepH 0ObIUHO OTOMpAarOT MO BCel pPyNONPOAYKTHBHOM TOJIIE W YAaCTMYHO IIO
BMEIIAOLIIM MTOPOJIAM.

CKBaXUHBl KOJIOHKOBOIO OypeHHs: MOryT ObIThb BEpTUKAIbHBIMM, HAKIOHHBIMU WU
TOPU30HTAIBHBIMU. VIX MOXHO MPOXOAUTH MO MOPOJIaM JIF000H KpenocTH. BepTukaibHble 1 HAKIIOHHBIE
CKBA)XMHBI CIIOCOOHBI AOCTUraTh OOJIBIIMX INTyOMH. M3 3THX CKBa)XMH MHOTJA BEIETCS HalpaBlIEHHOE
OypeHue HOBBIX CTBOJIOB. YTOJ IOJCEYEHHUS CKBOXMHOW PyTHOTO Tela JOJbKeH ObiTh He meHee 30°.
Henocratku storo Buza OypeHHUs: MCKPUBJIEHHE CTBOJA CKBa)KUHBI, HEPEIKO JOCTUTAIoOIee B
HAKJIOHHBIX CKBaXMHAX OOJBIIONW BEIMYMHBI, HETOJNHBIA BBIXOJ KEPHA W BO3MOXKHOCTH €r0
M30MpaTEeNbHOIO UCTUPAHHUS, HCKAKAIOIIEr0 KaYeCTBEHHYIO XapaKTePUCTUKY MOJIE3HOI0 MCKOIIaeMOro;
OrpaHUYEHHBIH 00bEM MaTepHana il TEXHOJIOTHYECKUX TPoo.

Be10op 6ypoBoro arperara 1 KOHCTPYKLIHMU OYpOBOi BBIIIKM 3aBUCUT B OCHOBHOM OT IIPOEKTHOM
TITyOMHBI Pa3BEIOYHBIX CKBAXMH U YCIOBHU (MecTa) OypeHHs] — ¢ MOBEPXHOCTH 3€MJIH, B TOA3EMHBIX
BbIpaOOTKaX WJIM C aKBaTOPUH U JIHA PA3JIMYHBIX BOJOEMOB (PEK, MOPEH U OKEaHOB).

[IpoekTrpoBaHWE HAKIOHHON CKBKUHBI JJISI TOJCEYCHHUS KPYTOMAJAOLIeTr0 PYAHOTO Teja
IPOBOJAT C YYETOM 3a/IaHHBIX KOOPAMHAT TOYEK €ro IMepecedyeHus, JOMyCTUMOro yIiia BCTPEYd MU
BO3MOYKHOCTH HMCKPHBIJICHUSI CTBOJIa CKBRXMHBI. TOYKH BCTPEYM CKBOKWH C PYAHBIM TEJIOM JIOJIKHBI
00pa3oBaTh B €ro MIOCKOCTH MPABUIIbHYIO T€OMETPHUECKYIO CETb.

KononkoBoe OypeHne CKBaKUH MOYKET OCYIIECTBIATRC cTankamu 300M, 31D, 650M, 1200MP,
CBA-800, YKB-7 u np.

Jlpyrue BUABI BpaliaTeNbHOTO OypeHHs C pa3pylleHHeM TOpHOW MOpoJsl MO BceMy 32000
CKBA)XXMHBI - pOTOpHOE U TypOMHHOE. OHM HMIMPOKO MPUMEHSIOTCS IPHU pa3BeaKke HE(TAHBIX U Ta30BBIX
MECTOPOKIACHUM.

[Ipu pa3Benke pocchliei, HEKOTOPHIX INTOKBEPKOB M IOJIOTO3AJIETAIONINX PYIHBIX Tel
NPUMEHSIOT yapHO-KaHaTtHoe Oypenue. [Ipu aTom criocobe OypeHus 3a CHeT MOBTOPSIOMIUXCS YIapoB
Ma/IaloLIero J0J0Ta MPOUCXOAUT HM3MEIbUE€HUE TOpPHOM Macchl B 3a00€ CKBaKUHBI. V3MenbueHHBIN
MaTepuall MepUOJUYECKH HM3BJICKAETCS Ha TIOBEPXHOCTh W MOCTymaeT B 00paborky. JlocTromHCTBaMuU
3TOrO BHJIA SBISETCS BBICOKAs CKOPOCTh MPOXOAKH (0COOEHHO 110 TrimyOuHbl 150 M), BO3MOXKHOCTh
OypeHust 6€3 MpOMBIBKH, MOJIYyYEHHE BCET0 MaTepuasa B mpooy.

Bbypenue Oonpmum auamerpoM (1o 1500 MM) MO3BOJSE€T MOJYYHUTh JOCTaTOYHO MaTepuana Juist
TEXHOJIOTHYECKAX Tpo0. OTCYTCTBHE KepHA W OTPAHWYCHHOCTH OYpEHHsSI TOJBKO BEPTHKAIHEHBIM
HaNpaBJICHUEM CYXalOT TPAaHUIBI €ro MPHUMEHEHHs. YaapHoe OypeHHE OCYIIECTBISETCS CTaHKaMHU
YKC-22, YKC-30, YI'b-50M u np.

1.2.2 Ocnogubie memoovl u cucmemuvl IKCHAYAMAYUOHHOU DA368EOKU

DKCIUTyaTalluOHHAs pa3BeKa MECTOPOXKICHUM — CIIOKHBIA W MHOTOOOpa3HBIA HAay4IHO-
MIPOU3BOJICTBEHHBII TpolecC, B KOTOPOM HCIOJb3YeTCs KOMIUIEKC METOJOB AETAIbHOTO aHajiu3a 3a
COCTOSIHUEM HeAp TpH JOOBIYM TIOJE3HBIX HCKOMaeMbIX. Hambonee 3HAYMMBIMH METOIAAMHU
HKCIUTYTAllMOHHOW Ppa3BEJKU SBISAIOTCS: JIMHEHHBIE TMOJICEUEHHs] TeNl IMOJE3HBIX HCKOMaeMbIX (C
OMpoOOBaHUEM) CUCTEMaMH OYpPOBBIX CKBAaKHH M TOPHBIX BBIPAOOTOK; re0(hU3NIeCKrue UCCIICIOBAaHUS B
TOPHBIX BBIPAOOTKaX M CKBAKMHAX; TEOXUMHUYECKIE U MUHEPATOTHIECKUE UCCIIeIOBAHMUS.

JluneiiHble MOACEYEHMs] TeNl MOJE3HBIX HCKOMAeMbIX OCYIIECTBISIOTCA JIMOO pa3BelOYHBIMU
cucreMaMu OypoOBBIX CKB&KMH, JMOO CHCTEMamMH TOpPHO-Pa3BENOYHBIX  BBIPAOOTOK, JHOO
KOMOMHHPOBAaHHBIMU TOpPHOOYPOBBIMH cUCTeMaMH. LIeHHOMN 1UIsi pa3BeAKHU SIBISETCS reojiorThyecKas H
apyras uHoOpMaius, mNojdydaeMass B IPOLECCe MPOXOAKH pPa3BEIOYHBIX BBIPAOOTOK M OypeHus
CKBAKMH, a TaKXe OHU MMEIOT ONpEJeICHHOe TEeXHHYecKoe Ha3zHaueHue. Yucio HeoOXO0IUMBIX
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JIMHEWHBIX IIOJCEYCHUM OIpeAeisaeTcs pa3MepaMu Tell U M3MEHUYMBOCTBIO OCHOBHBIX I1apaMETpPOB,
UCIOJb3yeMBbIX B mojcueTe 3anacoB. OHO JOJKHO OBbITH ONTHUMAIbHBIM, C COOJIOACHUEM IMPHHLUIIOB
pa3BeouHbIX paboT. JIMHEHHOe MOJCeueHHe IMO3BOJIAET MOCTPOUTH pa3pe3bl U IMOTOPU3OHTAIBHBIC
IUIaHBl, UCTIOJIb3YEMbIE 3aTEM B I'paue€CKOM MOJICIIUPOBAHUY.

['eousuueckne UCCIEAOBAaHMS B  CKBOXMHAX M  TOPHBIX  BBIPAOOTKaxX  SBJIAIOTCS
YHHUBEPCAJIbHBIMH, II0 KOMIUIEKCY pEIIaeMbIX 3a4ad, M BbICOKO3((EKTUBHBIM MeToxoM. OHH
HCIIONB3YIOTCA ISl KOPPEIALIMY Ie0JIOTHYECKUX HEOTHOPOIHOCTEN, U B TOM YUCJIE PYAHBIX ITOJCCUCHUN
MEXIy BbIPAOOTKAMH U CKBOXMHAMHU, OINpPENEIECHUs KOHTYPOB IPOJAYKTUBHBIX 3alieked B
MEKCKBa)KMHHOM IIPOCTPAHCTBE, Ka4eCTBA II0JIE3HBIX UCKOMAEMBIX U IPYIUX IapaMeTpOB U MOACYETa
3aI1acOB ¥ OLEHKH ITPOTHO3HBIX PECYPCOB.

[Iupoko pacmpocTpaHeHbl W HMEIOT OONbIIOE 3HAYCHHE TeO(U3NYECKHE HCCIICAOBAaHUS B
CKBA)KMHAX, BKJIIOYAIOIIHME KapOTaK, UHKIMHO- U KABEPHOMETPHIO.

I'eoxuMuueckue UCCIIEOBAaHUS MIPU Pa3BEAKE MECTOPOKICHUI IIPOBOJIATCA C LIEJIBIO ONPEACICHUS
BEPOSITHOM TIyOMHBI 3PO3MOHHOIO CPEe3a, YBS3KU PYIONPOSYKTUBHBIX 30H B CMEXHBIX Pa3BEIOYHBIX
JIMHEWHBIX IOJCEYCHMAX, OKCTPANlOJLSIUU OpPYICHEHMS 3a MX Mpeesbl, OLECHKH PYJOHOCHOCTH
r7TyOOKMX TOPH3OHTOB. DTO JOCTUraeTcs IMyTeM CHCTEMAaTHYecKoro oTOopa reoXMMHUYECKHX Mpod B
TOPHBIX BBIPA0OTKAaX M 1O KEPHY Pa3BENOYHBIX CKBAXHH, MOCIEAYIOIIUX OOpaOOTKH W TMPOBEACHUS
CIEKTPAJILHOTO aHaiM3a Mpo0, C IOCTPOCHHMEM IO pe3yibTaTaM aHajln3a IEePBUYHBIX OPEOJIOB
paccesHus.

Mpunepanoruueckie MCCaeI0BaHUs HaIlPAaBJICHbl HAa PEIICHHUE CIEAYIOUIMX 3a/ay: ONpeAcieHUue
[IOJIHOTO MHHEPAJIbHOIO COCTaBa pyJ, MHUHEPAIbHbIX (OPM HAXOXKIEHUS U IPOCTPAHCTBEHHOTO
pa3MeLICHNsI OCHOBHBIX U COIYTCTBYIOIUX IOJE3HBIX KOMIIOHEHTOB, IOJIE€3HBIX U BPEIHBIX 2JIEMEHTOB-
IpUMeECeii; BBICJICHHE IO OCOOCHHOCTSIM MHHEPAIBHOTO COCTaBa, TEKCTypaM W CTPYKTYpaM PyA HX
IIPUPOJHBIX TUIIOB; HW3Y4YEHHE MUHEPAIOTHYECKON 30HAJIBHOCTHU B JOMOJHEHUE K TEOXUMUYECKOM.

N3yyeHue reoslorM4ecKuX CBOMCTB MECTOPOKIEHUN Ha CTAJMM JKCIUIYTAalHOHHOM pa3BEIKH
MPOBOJIUTCS C HpPUMEHEHHEM OOJbIIOro 00beMa OYpOBBIX CKBaKUH W TOPHBIX BBIPAOOTOK. DTUM
pa3BeOYHBIM CPEICTBAM COOTBETCTBYIOT IPYIIIIBI CUCTEM Pa3BeAKU: OypoBasi, rOpHasi U TOPHO-OypoBasl.
Pa3Benounble cucTeMbl 00eCeunBalOT BO3MOKHOCTh HEOJHOKPATHBIX JTMHEHHBIX MOJICEUEHUIN PYIHBIX
T€J CKBaKMHAMHU M FOPHBIMU BBIPAOOTKAaMHU, 0Opa3yoIMMU B IJIaHE WM Ha BEPTUKAJIBbHOM MJIOCKOCTH
reOMETPUUYECKU IIPABUIIBHYIO CETh, Y3JIbl KOTOPOH IIPEICTABIISIIOT MECTO UX BCTPEUH.

[TonsTne snunelinoe nooceyenue ONPEAETSET COBOKYIHOCTb OTIEJIBHBIX IEPECEUCHUM PYAHOTO
Tela CKBOXMHAMU WM TOPHBIMH BBIpaOOTKAaMH IO OAHOMY H3 TpeX HampaBieHUH (MOLIHOCTH,
NpocTUpaHui0 W mnaneHuto). Hawmbonee wnHOPMATHBHBIM, XapaKTEPU3YIOIIMMCS MaKCHUMaJbHOU
U3MEHYMBOCTBIO, SIBIISETCS HAMPABICHUE BKPECT IPOCTHUPAHUS PYAHOIO Tela COBIANAIOIIEE C €ro
MOIIHOCTBhIO. HammeHbllas HM3MEHYMBOCTh IapaMEeTPOB OpPYAMHEHHUS OTMEYaeTcs OOBIYHO TIO
IIPOCTUPAHUIO PYAHOIO T€Jla U IIPOMEKYTOUYHAs - 110 MAaJECHUIO PYAHOIO TEa.

[TomyueHue pa3BeOYHBIX JAaHHBIX IO TPEM HAIpPABJICHUSM IO3BOJSET OIEHUTh OOBEMHYIO

M3MEHYMBOCTh T'EOJIOTHUECKUX CBOWCTB MECTOPOKICHUSA: TPOBECTH TIpaduueckoe H 0O0OBEMHOE
MOJIEJINPOBAaHNE, TOCTPOUB CHCTEMBI IONIEPEYHBIX U MPOIOIBHBIX Pa3pe30B, TOTOPU30HTAIBHBIX IUIAHOB
1 OJIOK-IMarpaMM.
I'pynna OypoBBIX CHUCTEM, SIBISISICH CaMOM YHHBEpPCAIbHOW W SKOHOMHYHOM, 0OeCredrBaeT MoxydeHue
JOCTaTOYHO MOJHOW M MPEICTaBUTENLHONW pa3BeloYHON MH(OPMAIIUN HA MECTOPOXKIECHUIX, MMEIOLIIX
3HAYUTENIbHbIE pa3Mephbl TeJ TOJE3HBIX HCKOMAeMbIX C BBIIEPKAHHOW MOPQOJIOTHEll M HEBBICOKOM
CTENEHBIO  JHUCKPETHOCTH  OpPYACHEHUA. bypoBble  CKBaKMHBI  IIEpECEKAlOT  PYIAHBIE  Tela
MPEUMYIIECTBEHHO I10 HANpaBiICHHIO HUX MOIIHOCTH, T. €. BKpecT mnpocTupanus. HaOmromenust 3a
U3MEHYMBOCTBIO IIAPAMETPOB PYAHBIX 3alleKEH IO IPOCTHUPAHUIO M NAJCHUIO OCYILIECTBISAETCA
JUCKPETHO (TOYEUHO) M0 CUCTEMaM CKBa)KUH, PACIIOJIOKEHHBIM B JINHUIO C YBA3KOW JaHHBIX CMEKHBIX
CKBQ)XMH METOJIOM HMHTeprosuu. Cpeau paccMaTpuBaeMOW IpyMIbl OYpOBBIX CHUCTEM JUIS pa3BEIKH
TBEPJBIX IMOJIE3HBIX HCKONAEMBbIX BBIJCIAIOTCS CUCTEMbl CKB@)KHH: YIapHO-KAHaTHOTO OypeHus,
BEPTUKAJIBHBIX U HAKIIOHHBIX KOJIOHKOBBIX, INTyOOKHX HAMpaBJIEHHBIX U MHOT03a00MHBIX.

I'pynna ecopuevix cucmem JaeT BO3MOYKHOCTb IOJIYYHUTh IIOJHYH0O U 0ojee JOCTOBEPHYIO
uHpopManKi0 00 HW3MEHYMBOCTH TEOJOTHYECKUX CBOWCTB pa3BEAyeMbIX MECTOPOXKICHUH, Haxe
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HECMOTpSI Ha CJIOXKHOCTb MX T€0JIOTMYECKOTO CTPOCHHsI, HEe-BBLACP)KaHHYIO (JOPMY U NPEPHIBHCTOCTD
PYAHBIX Tel W KpallHe HEpPaBHOMEPHOE paclpelelieHHEe MOJE3HbIX KOMIIOHEHTOB. B 3Toil rpymme
BBIJICJIAIOT CHUCTEMbI KaHaB, MIypQoB, HITOJNEH, Pa3BeJOYHBIX ImaxT. Kakmas U3 CUCTEM HMEET CBOU
Pa3HOBUIHOCTH.

I'pynna 2opno-6yposbix cucmem XapaKTEpU3yeTCsl NPUMEHEHHEM B Ppa3JIMYHBIX COYETaHUAX
TOPHBIX BBIPAOOTOK M OYpOBBIX CKBaXHH. VX COOTHOIIEHHE 3aBUCHT OT TeOMOpQOJIOTHH paiioHa,
CIIO)KHOCTH TEOJIOTHYECKOTO CTPOCHHS MECTOPOXKICHHS M W3MEHYMBOCTU CBOWCTB TIOJIE3HOTO
uckomnaemoro. Hanbosee pacripocTpaneHsl KOMOMHAIIMU Pa3BEIOYHBIX CKBKUH YAapHO-KAHATHOTO MIIH
KOJIOHKOBOTO OypeHHsi ¢ myphamMu WIK MAaXTaMH, UTPAIOIIUMH POJIb KOHTPOJIS M MCIIOJIb3YeMBIMH IS
0TOOpa TEXHOJIOTUYECKUX P00, a TaKKe Pa3BEAOYHBIX INTOJCH WIM LIAXT B PALIHOHAJIBHOM COYCTAHUH
C MOJ3EMHBIMU OYpPOBBIMU CKBaXKHMHaMH (puc. 12).

1.2.3 ®opma u nromuocms pazeedoyHol cemu

Pa3Benounble cHCTEMBbl CKBOXXHH M TOPHBIX BBIPAOOTOK pa3MEIIAlOTCS IO JIMHHSM, WIA TaK
Ha3bIBAEMBIM JiUHelUHbIM nooceuenusm [1, 2, 3, 4]. HanpaBiieHre CKBayKHUH M BHIPAOOTOK 110 OTHOIIEHUIO
K OTHUM JIHHUSM W TPOCTUPAHHIO PYIHBIX TEJI OPTOroHaNbHOE. [lodTOMYy MecTo WX BCTpPEUd C
MPOJIOTBHOM

c3 KB

1, B2
=15 ERs

Puc. 12 Pa3BenouHbple CHCTEMBI INTOJEH M MOJ3EMHBIX CKBAXHH KOJOHKOBOro OypeHus: Ha OIIOTOPCKOM PTYTHOM
mectopoxaennu (Kopsikckoe Haropse) Ilo [2].

CrneBa - o0ObeMHas AuarpaMMa M3MEHYHBOCTH JIMHEHHBIX MOJCCUEHUH (CyMMapHOW JJIMHBI PYIHBIX MHTEPBAJIOB, CPEIHUX
MOIITHOCTEH U coziepkanuii pryTH). CripaBa - IPOEKINS PYIHOHW 30HBI Ha BEPTUKAIBHYIO IJIOCKOCTb.

1 - aprumuTsl; 2 - TydonecyaHnky; 3 - pyZOKOHTPOJIMPYIOUIMH HaJBUT; 4 - KOHTYp OOraThlX pyJ; 5 - y4acTKH HPOTHO3HBIX
pecypcoB pTYTH: a - HanboJiee BEPOSITHBIX, O - MEHEee BEPOSITHBIX; 6 - TOpPHBIE BBIPAOOTKH M CKBRXKUHBI: a - KaHaBbl, LIYPQHI,
LITOJIBHU, PACCEUKH, O - OJ3eMHBIE CKBaXXHHBI.

TUTOCKOCTBIO PYIHOTO Tella TMPOCHUPYETCS Ha JIMHEHHBIE IIOJCEYCHUS B BHJE TOYEK (BHE
MmacmTaba) Wik IpSIMOJUHEHHBIX UHTEPBAJIOB (OTPE3KOB), KOTOPBIE B JalibHEHIIEeM OyaeM yIpOIEHHO
Ha3bIBATh Mouxkamu nepecevenus [2, 4].

[To TMHEWHBIM MOJICEYEHUSM CTPOAT CHUCTEMBI NMPOJOIBHBIX Pa3pe30B, WINM MOTOPHU3OHTAIBHBIX
IUTAHOB, a TAaKKe NPOCKIMM Ha TOPH3OHTAIBHYIO WM BEPTUKAJIBHYIO IUIOCKOCTh. JIMHEWHBIE
MOJICEUEHHS] MOTYT MEHSTh CBOE HAIpPaBJICHHWE B COOTBETCTBHM C M3MEHEHUEM NPOCTUPAHUS PYAHOTO
Tena. MecTo ToYeK mepecedeHus TOJDKHO BBIOUPAThCS TAKUM 00pa3oM, YTOOBI MOXKHO OBIJIO TTIOCTPOUTH
CHCTEMY IMONEPEUHbIX Pa3pe30B U MOIYYUTh B IJIAHE MM Ha BEPTUKAIBHOHN INIOCKOCTH T'€OMETPHUECKU
MPaBUJIBHYIO Pa3BEIOYHYIO CeTh. TakuM 00pa3oM, BOSHHUKAET BTOpasi CUCTEMa JIMHEHHBIX TOJCCUCHHIA,
COBIIQIAOMIAsl C CUCTEMOM MOMEPEYHbIX pa3pe3oB, B KOTOPOW M3MEHYMBOCTH I'€OJIOTUYECKUX CBOWCTB
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PYIHBIX TE€1 W BMEIIAIOIIMX HMX IMOPOJ MOXKET OTJIMYAThCS OT M3MEHYMBOCTU [0 HAINpPaBICHUIO
OCHOBHOI CHCTEMBI.

B nuHeliHOM mozce4eHMM MO HANpPaBICHUIO HAaUOOJbIIEH M3MEHUYHMBOCTH PACCTOSHUS MEXKIY
TOYKaMH HAOMIOJEHUS NPUHUMAIOTCS MEHbIE, YeM IO JIPyroMy OpPTOTOHAJIbHOMY K HEMY
HampaBlieHUI0. B 3TOM citydae oOpa3yercs mpsMOyroibHasi pa3BenodHas ceTh (puc. 13 a) ¢ sueiikamu,
BBITSHYTBIMM 110 HANpaBJIEHUI0 MaKCUMaJbHOM W3MEHUMBOCTH, COBIAJAIOIIEMY OOBIYHO C
IIPOCTUPAHUEM —PYIHOTO TeJA WIN IPOJYKTUBHOM 3aJIEXKU.

[Tpu OTCYTCTBMU OTYETIIMBO BBIPAKEHHOT'O HANPABICHUS aHU30TPOIHNH, KOT/IA 3aJIeXkb YCIOBHO
CUMTAETCS M30TPOMHOM, M €€ M30METPUYHOH (opME DPACCTOSHUS MEXKIYy TOYKAMU HAOIIOJICHHS B
JTUHHSX (M MEXKAY JTUHUSAMH) IIPUHIUMAIOTCS paBHBIMHU - 00pa3yeTcst KBajapaTHas ceTb (puc. 13 0).

HaunbGonee sxoHoMu4HON cuuTaercs pomOudeckas cerb (puc. 13 B), KoTOpass IO YCIOBUSM
MPUMEHEHHUS ABIISETCS MPOMEKYTOUHOM MEXY MPSIMOYTOJIbHOM U KBaJAPAaTHOU CETHIO.

a

A TN

A o ——

N
~N

N — e — ] —

\\\//

a-] 6o]t  |a@|6@|2 a@l6e]3 bF—4 L—=-5 [—]6

Puc. 13 TlocnemoBaTensHOE CryIIeHHEe Pa3BENOYHONW ceTH MO crTaaumsim passenkd. Ilo [1]. a — wusHauambHas
KBajlpaTHasl CeTh HAa NpeIBapUTEIbHON cTanuu; 0 — NPSIMOYroJIbHAsI CETh, IOJIyYeHHAas IPH JETaJbHOW pa3BelKe MyTeMm
COKpalICHUs] BJBOE PACCTOSIHUSI MEXIy CKBOXHHAMU MO JIMHUM BKPECT NPOCTHPAaHUS; B — pOMOHMYECKass CeTb,
00pazoBaBIIAsICS TIPH JOpa3BE/Ke B pe3yibTaTe NPOXOAKH CKBaKHH B IIGHTPE siYeeK MPAMOYrojbHOW ceTu: 1-3 - OypoBbIe
CKBOXHWHBI: 1 - TpenBapUTENbHON pa3BeAKH (a - pynHble, 6 - Oe3pynHble), 2 - AeTalbHOW pa3BeqkH (a - pyAHbIE, O -
0e3pynHbIe), 3 - Topa3BenKu (a - pyAHBIE, 6 - 0e3pynHbIe); 4, 5 — TUHUM KOHTYPOB PYJHOTO Tena: 4 - BHyTPEHHETO KOHTYpa,
5 - BHemIHErO; 6 - TMHUU CETH, ONpEACTIIomue ee GopMy.

VYkazanusle (OpMBI CETH HAXOASAT MPUMEHEHHE MPH pa3BelKe MECTOPOXKICHUN TBEPIBIX
MOJE3HBIX McKkonaeMbIX. Ha MCCTOPOKIACHUAX Hegbmu u 2aza pa3BCAOYHbIC CKBAXXHWHBI, B 3aBUCUMOCTH
OT CTPYKTYpPHO-MOP(OJIOTHIECKHX 0COOCHHOCTEH 3anekei, pa3MeIaroTcs Mo MpOoPUIsiM, TPEYTroJIbHON
n KOJ'II)HeBOI\/II CHUCTEMAaM, a TaK¥XKeC }IHCerTHOﬁ CUCTEMEC OANHOYHBIX CKBAXXHWH.

[IpodunpHas  cucrema dSddexTuBHA NpU  pa3BelKe  3aleked, MPUYPOYCHHBIX K
OpaxMaHTUKIMHAIBHBIM CTPYKTYpaM, 30HaM TEKTOHHYECKOTO 3KPAaHUPOBAHMS, CTpaTHUrpapuuecKoro
Hecornacus M (DalMasbHOTO TEepPeXo/a; mpey20ibHOol  CUCTEMOM  OCYIIECTBISIETCS — pa3Bellka
JIUTOJIOTUYECKHU OKPAHUPOBAHHBIX 33.]'[6)1(6171; KOJ'IBI.[GBOﬁ - KPYIHBIX HW3OMCTPUUYCCKHUX JIOBYIICK;
CHCTEMOW OJJMHOYHBIX CKBAXKHH - T€OJOTMUYECKH 000COOICHHBIX HEOTHOPOAHBIX 00BEKTOB [1, 2].

[TocnenoBarenbHOCTH OYPEHHS Pa3BEIOYHBIX CKBAKHWH HA YIIIEBOJAOPOIBI MOXKET OCYIIECTBIISATHCS
Mo Crymaromel win momymie cucreme. [lpu mepBoil mpoucxomuT pa3dypuBaHHE BCEH IIIOMIAIH
MECTOPOXKICHUS TI0 PEAKON CETH C TMOCICAYIONMM €€ YIJIOTHEHHEM Ha TMEPCINEKTHBHBIX ydacTKax.
Bropas pa3zBuBaercsi ¢ mocieaoBaTeIbHBIM OypeHHEM CKBaKMHBI MO MPOEKTHON IUIOTHOCTU CETHU OT
W3Yy4YEHHOMN 4aCTH K HEM3YYEHHOM.

MHoro3anexHble MECTOPOKIECHHUS YIIIE€BOJAOPOIOB MOTYT Pa3BEbIBATHCSA IO CUCTEMAM - CBEPXY
BHU3 WM CHU3Y BBepX. VX BBIOOp 3aBUCUT OT KOHIIEHTpAlMi 3alacoB YTJIEBOIOPOAOB B pas3pese.
PasBenka cBepxy BHU3 3 (EKTUBHA NMPH MX KOHLEHTPAIMM B BEPXHUX FOPU30HTAX a CHU3Y BBEPX - B
HUKHHX.
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[Ipu BbIOOpE B pa3BEOYHOM CETHM HAXOIAT CBOE BBIPAKEHUE NPAKTUYECKH BCE MPUHIUIIBI
pasBenku [2]. [lpunyun pasnotl uzyueHnocmu CIy>kAT 000CHOBAHHEM Pa3MEIICHHUS TOYEK TepeCeuCHHsI
B OIPEICICHHOM MOPSIIKE, T.¢. B hopme ceTH.

Ipunyun ananoeuu TO3BOJIAET KCIOIb30BATh HAKOIUICHHBIA OIBIT Pa3BEIKUA OJHOTHITHBIX
MECTOPOXKJCHUN JJIsl  ONpPENEICHUS. OPUEHTHPOBKH, (OPMBI M PACCTOSIHMA MEXAY TOYKaMHU
nepeceyeHusi. IT0 OCOOCHHO BaKHO ISl CTAJWU MPEABAPUTEILHON pPa3BEAKH, KOrJa HEJOCTaTOYHO
JAHHBIX O TEOJIOTUM U CTPYKTYpPE MECTOPOXACHUS, MOP(OJIOTHU U pasMepax pPYyIHBIX TeI W
HU3MEHYMBOCTH MX MapaMeTpoB — (aKTopax, B COOTBETCTBHHM C KOTOPBIMH IUIAHHPYETCS W JIOJDKHA
pa3BUBATBhCA pa3BefovHas ceTh. B meroamueckux ykazaHusx ['K3 maHpl peKOMEHIAIMH 1O BBIOOPY
Pa3BEIOYHBIX CHCTEM U OMNPEACICHUIO PACCTOSHHUN MEXKIy TOYKAMH MEPECEYCHHUS B 3aBUCUMOCTH OT
CIIOKHOCTH T€OJIOTMYECKOTO CTPOCHHUS, MOP(POJIOTHH M PasMEpOB PYAHBIX TElI. JTH PACCTOSHUS
nuddepeHIpPOBaHbI 10 KaTETOPHSIM 3aIacoB.

B IMPAKTUKEC pa3BCAKU OTMCYAIOTCA 3HAYUTCIIBHBIC OTKJIOHCHHA OT PCKOMCHIOBAHHBIX
paccTosiHui, OOOCHOBaHHbBIE pe3yJbTaTaMH SKCIEPUMEHTAIBHBIX HCCICAOBAHUN 10 ONTHMHU3AIUN
pa3BEIOYHOM CETH.

Tlpunyunst nocredosamenvHbiX NPUOIUNCEHUN U BbIOOPOYHOU Oemanusayuu AT OCHOBAHHUE
JUIS CTYILLEHUSl pa3BEJOYHOM CETH Ha ydacTKax, MOJArOTAaBIMBAEMBIX Ul IIEPBOOUYEPETHON OTPAOOTKHU.
Io npunyuny ananroeuu NMONTYyYCHHBIC TaHHBIC PACIIPOCTPAHSIIOT HA APYTHE YUACTKH.

[Ipu crymeHun pa3BeAOYHONW CETH PACCTOSIHUS MEXIy TOYKaMH HaOMIOAEHUS OOBIYHO
COKPAIIAIOTCSI BABOE 110 OJHOMY MJIH OOOMM HAlpaBICHUSAM JTHHEHHBIX MOICCUCHUH.

IHpunyun nonnomel ucciedosanuss TPUMCHUTEIBHO K pPa3BEIOYHOW CETH HAXOIHUT CBOEC
BBIP@KCHUE B MPOXOJIKE 3aKOHTYPHBIX O€3PYIHBIX CKBAKUH M TOPHBIX BBIPaO00TOK. OHU HCIONIB3YIOTCS
AJI HAXOKACHHA BHCIIHCTO KOHTYpa OPYACHCHHUA METOJ0M OFpaHquHHOﬁ SKCTpPAIIOJIAIHH.

Ipunyun naumenvwiux sampam cpeocme u épemeHy BOIUIOIIEH B METOJHMKE Pa3BEpTHIBAHUS U
MONCKA ONTUMAIBLHON IIIIOTHOCTH paSBe)lO‘IHOﬁ CCTH.

[ToMHMO TeOMETPUYECKH TMPABHIBHOW Pa3BEJOYHONW CETH, BHIPAOOTKH M CKBKHUHBI MOTYT
pacmojiaratbC4d B JIMHHUAX HOJACCUCHHUA TaK, YTO HMX YBA3KAa B CMCKHBIX COCCAHHUX JIMHUAX HC OacT
NpaBUIILHON ceTH. B 3TOM ciydae NpeacTaBUTEIbHOM SBISIETCS OJHA CHCTEMa pa3pe3oB. DTO Tak
Ha3bIBacMas pas3BCKa 1o Hpoq)HHﬂM, MNpuUMCEHACMad IMPU MOMIHBIX KPYTOIIaJar0IIUX 3aJIC)KaX, HAIIPUMEP
METHO-KOJTUEIaHHbIE MECTOPOXKIACHHUS, MM H3BHIUCTBIX JICHTOYHBIX TEJ, HAIPUMEP aJUTIOBHAIbHBIC
POCCHITIH.

YeMm mosiHee COOTBETCTBHE (DOPMBI CETH, OPHEHTHPOBKH Pa3BEIOYHBIX MPODUIEH 0COOCHHOCTSIM
re0J0rMYeCKOr0 CTPOCHHSI MECTOPOXKIACHUS, MOP(OJIOTMH PYAHBIX TEJ M MU3MEHUYMBOCTH OpPYACHEHUS,
TEM MEHBIIIEH TUNIOTHOCTBIO CETH MOKHO TIOTYYHTh OXKHIaeMbIe PE3yIbTaThI.

ITnomnocmes  pazee0ounoll cemu BHIPAXKAETCS PACCTOSHUEM MEXKIy TOYKAMU HAOIIOACHUS
(ckBaXMHAMHM WM BBIpAOOTKaMH) 1O JBYM  Pa3HOOPHEHTHUPOBAHHBIM  IPEHMYIIECTBCHHO
B3aMMHOOPTOIOHAJIBHBIM CUCTEMaM JIMHEHHEBIX HO)ICC‘ICHI/Iﬁ B IIJIOCKOCTH PyAHOro TCa. O}IHa N3 HUX
OOBIYHO COBMAMAET C MPOCTUPAHHEM HIIH MPOTSHKEHHOCTBIO Teja, Apyras — C HalpaBJICHHEM IaICHUS
1501851 IHPIpI/IHOﬁ Tena. OCHOBHBIMU q)aKTOpaMI/I, BJIIMAIOINUMU HaA IJIIOTHOCTBH CCTHU, ABJIAKOTCA PaSMEPBI U
KOMITAaKTHOCTh MECTOPOXKICHHS W CTENEeHb H3MCHYMBOCTH MOP(OJIOTHH TEl M KAuyecTBa IOJIE3HOTO
uckormaemoro [3].

OnTUMaIbHOM CUYUTAETCS TaKas MIIOTHOCTh CETH, KOTOPask 00ECIEeUYHT MOJydeHHe HEOOXOMMOM
IUIsL TIOJICYETa 3aracoB Pa3sBENOYHOM HWH(POPMAIMM C MHHHUMAJIBHOM IMOrPEITHOCTBIO, MPU YCIIOBHH
COOJTIO/IEHHsI TTPUHIIMITOB Pa3BEIKH M BBIMOJHEHUS 3a1a4 Kaxaou ee ctagur. OOBIYHO OICHHUBACTCS
MOTPENIHOCTD OIPEIEICHNsT MOP(OIIOTHH, Pa3MEPOB M KAUeCTBA MOJIE3HOTO MCKOMAEMOr0 — OCHOBHBIX
mapaMeTpoB K MOACYeTy 3amacoB. JlocTaTOYHO OOOCHOBAHHBIX BENUYMH TNPEAETBHO IOMYCTUMBIX
MOTPENIHOCTEN He ycTaHoBIeHO [1, 2].

IMorpemuocTy GOpMBI W pa3sMEPOB TEN ONPEICIAIOTCS OTHOCHTENIHLHO 3STaJOHOB-PA3pe30B,
MOCTPOCHHBIX MO0 MAaKCHUMAIbHOMY YHCIY TOYCK HAONIOJCHUS B JIMHUU MOJCEYCHHUs. VX Ha3bIBAIOT
TaKXKeE OI_HI/IGKaMI/I AdHaJIOTUH, CBA3aHHBIMHU C yBSI3KOI>’I KOHTYPOB TCJI NOJIC3HBIX UCKOIMMACMbIX B CMCIKHBIX
paspesax. [TorpemHocT kayecTBa 00YCIOBICHBI AUCKPETHOCTBIO MJIHM MPEPHIBUCTOCTHIO OPYICHEHHUS.
3a 3Ta’moH KadecTBa MNPUHUMACTCA 3HAUCHUC, BBIYUCICHHOC JJISI 3TAJIOHHOI'O y4aCTKa C INPHUBJIICYHCHUCM
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BCCX IIOJIHBIX HepecequI/H‘/'I PyAHOIro TCjia, IIOJYYCHHBIX Ha BCCX CTAAUAX Pa3BCAKU U IpPU
JKCILTyaTaluu.
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2. ITIOPAAOK BBIITOJTHEHUS KYPCBOI'O ITPOEKTA

KypcoBoil TMpOeKT BBINOJIHAETCA 110 MarepuagaM MpPOU3BOJCTBEHHOW IIPAKTHKUM WIN C
MCIOJIb30BAaHUEM I'€OJOrMUECKUX MaTepraioB Kadeapsl [IpukianHoii reosoruu, TEXHOJIOTUU TTOUCKOB U
paszsenku MIIM CO® MI'PU PITYVY. Ilpu BbiOOpe TeMbl KypCOBOTO HpOeKTa HEOOXOIUMO OLIEHUTh
BO3MOYKHOCTh TPOJOJDKEHUS MCCIEOBAaHUI C IENbI0 MOATOTOBKU BBIMYCKHON KBaTU(UKAIIMOHHON
paboTHI.

KypcoBoii mpoeKT A0iKeH ObITh MOCBSIIEH METOANKE MPOBEIEHHs TTOMCKOBO-Pa3BEJOYHBIX paboT
Ha BBIOpPAaHHOM Yy4acTKe Heap. B cTpykType KypcoOBOTO MpOEKTa, NMOMUMO OOIIEreoJOTHYecKor u
pacyeTHO 4YacTH, HEOOXOJUMO HalIW4HMe rpadUyeckoro MpuokKeHHus (IUIaH MPOBEICHUS MOMCKOBO-
pa3BeouHbIX pabor). Hirke mpuBeneHO OPHUEHTHPOBOYHOE COJEpAaHHE U TOPSIOK BBITOJIHEHUS
KYpPCOBOI'O IIPOEKTA.

B ciyuae, ecii cTyIeHT IPOXOANI IPOU3BOACTBEHHYIO TPAKTUKY B OPraHU3alluH, BBIOIHAIOLICH
pEeruOHaNbHbIE T'€0JIOT0 — CbEMOYHBIE, FE0JI0r0-re0(PU3NUECKUe, U TEOXUMHUECKUE pabOThl, B TOM YHCIIE
M TEOJIOTHYECKOE JIOM3y4YeHHE paHee 3acCHATHIX Iuiomaned macmrados 1: 200 000 - 1: 50 000 B
KOHKPETHOM pYyJIHOM paiioHe, W, B pe3ylbTaTe NPOBENEHHBIX pPAa0OT, OBUT BBISBIEH Y4YacTOK,
NEPCIIEKTUBHBI HAa BBIIBICHHE MECTOPOXKACHHHM  IIOJIE3HBIX HCKONAEMBIX, HAIpUMEp, MEIU, TO
KYpCOBOH MPOEKT MOKET OBITh MOCBSAIIEHA METOIMKE TIOUCKOB MECTOPOXKICHUI MEIH HA 3TOM y4acTKe.
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Ecnu ke cTyneHT NpoXoausl MPOU3BOJCTBEHHYIO MPAKTUKy B OpraHu3aluu, 3aHUMAaroIIeics
OLICHKOW PYIOIPOSIBICHUS, Pa3BEIKOIN WIN SKCIUTyaTallMOHHON pa3BEAKOW MECTOPOKIEHUS U colpall
Marepuaibl M0 KOHKPETHOMY PYAOINPOSBICHUIO MM MECTOPOXKICHUIO TO B 3TOM CIIy4ae BO3MOXKHO
BBIMIOJTHEHHE KYPCOBOTO IMPOEKTa 0 METOAMUKE Pa3BEIKH MECTOPOXKACHUS WIH IO METOJUKE ero
nopa3Beaku (PyAHOTO Tela, TTyOOKUX TOPU30HTOB, (DJIAHTOB | T.1.).

Beenenne

AJIMUHUCTPATUBHOE U Teorpaduyeckoe IMOJIOKCHHE yYacTKa HEIp, €ro TPaHUIbl U TUIOMIA[b.
Kparkue cBeieHus o KimMate, Oporuaporpadui 1 SKOHOMUYECKOH OCBOCHHOCTH paiioHa MOMCKOBO-
pa3BeiouHBIX pabor. OOmmMEe CBEAEHHUS O pa3BeAyeMOM MECTOPOXICHUU (aAMUHUCTPATUBHOE U
reorpaguuecKoe MoJ0KEHHUE, TPAHUIIBI, TUIOMIA/Ib).

1. T'eonoruveckoe CTpoeHne y4acTKa Heap

IIpuBoauTCS reonoruyeckoe crpoeHue ydyactka Heap. Ilpu stom ocoboe BHUMaHME YyaeseTcs
XapaKTePUCTUKE OCHOBHBIX HPEINOCHUIOK IIOMCKOB  MECTOPOXACHMM B  JIaHHOM  PETHUOHE
(ctparturpaduueckux, GanuagIbHO-IATOIOTHUECKUX, CTPYKTYPHBIX, MarMaTHUECKUX, T€OXUMHUYECKHUX,
THJIPOT€0JIOTHYECKUX, Teopu3nueckux u reomopdonoruyeckux). Heobxoaumo Takxke Jathb
XapaKTePUCTUKY MPSAMBIX U KOCBEHHBIX IOHCKOBBIX IPU3HAKOB OpYIEHEHUS (BBIXOJbI IOJE3HOTO
HCKOIIAaeMOT0, €CIIM OHU MMEIOTCS, OPEO0JIbl U MOTOKU PACCESHUS MOJIE3HOTO MCKOMAEMOro, W3MEHEHHS
BMEUIAIOIMX OPOJI, TEOPU3NYECKUE AHOMAIMH U KWJIbHbIE MUHEPAJIbI, COIIYTCTBYIOIINE OPYAECHEHHUIO).

[To3uuusa pas3BenyeMOro MECTOPOXAEHUS B OOIIEH TIe0JIOTMYECKONl CTpyKType paiioHa.
['eosorndeckoe CTPOEHUE MECTOPOXKACHUS, MpeACTaBIeHHEe O ero reHesuce. CTpPyKTypHBIE,
JIMUTOJIOTUYECKHE U ApYyrue (PaKTOpBI, ONPEENAIONNe YCIOBHS 3aJIeTaHus, MOP(OIOTHIO TeNl U Ka4eCTBO
MOJIE3HOr0 McKonaeMoro. KoaudecTBO Ted MOJE3HOr0 HMCKOINAeMOro, MX MOpP(OIIOrH4ecKHe THUIIBL
Kparkast xapakTepucTuka GOpMbI U CTPOSHHUS KaXKIOI0O TeJa MOJIE3HOT0 MCKOMAeMOIo: MOIITHOCTh U €&
W3MEHYUBOCTb, JUIMHHA IO MPOCTUPAHHUIO U pa3Max M0 MaJ€HUIO, YCJIOBMS 3aJIeTaHMsl, XapakTep
BBIKJINHUBAHMsI, 0OCOOEHHOCTH KOHTAaKTOB C BMEUIAIOUIMMH TOpojaamMu. ['pymma ClI0KHOCTU CTPOEHUS
MECTOPOKICHHUS 110 YCIOBUIM pa3Beniku (o kinaccupukanmu ['K3).

2. BemecTBeHHBII COCTaB Py

[IpupoHbIE Pa3HOBUIHOCTH IOJE3HOIO MCKOIAEMOI0, MX MUHEPAIbHBIA M XUMHUYECKHM COCTaB,
(bu3MKO-MEXaHWYECKHE CBOMCTBA, TEKCTYphl U CTPYKTYpbl pyd. M3meHeHue coctaBa U (pu3MKO-
MEXaHMYECKHUX CBOMCTB IOJIE3HOTO HCKONAeMOro B 30HE BBIBETPUBAHUS (OKUCICHMS); TIyOHHA
pa3BUTHA 3TOH 30HBI. Hainune 30HaJIbBHOCTH B PAacIpeAeIEHUN OCHOBHBIX U MOIYTHBIX KOMIIOHEHTOB, a
TaK)X€ OTAENIbHBIX TeJl MOJIE3HBIX UCKOMAeMbIX, OOOTalIEHHBIX IONYTHBIMH KOMIIOHEHTAMH, U OLIEHKa
BO3MOKHOCTH UX CEJIEKTUBHOM OTPabOTKH.

3. MeTroauka npoBeaeHHs1 MOMCKOBO-Pa3BeA0YHbIX PadoT

OcHOBBIBasiCb Ha BBISBICHHBIX TPU3HAKAX OPYACHEHHUs, CTYIEHT BBIOMpAeT HEOOXOIUMBIA
pa].[I/IOHaJ'H)HI)II\/'I KOMIIJICKC ITOMCKOBBIX pa60T. OHI/ICI)IBaeTCSI METOAUKA HpOBe)IeHI/IH ITONUCKOBBIX pa60T
HAa Meab, TI/Ae 0co00oe BHHMaHHE VYAEISETCS KOMIUIEKCUPOBAHHIO METOJOB TOUCKOB U
MOCJIC0BATEILHOCTH X MTPOBEICHUS.

TexHuyeckue cpeacTBa pa3BeIKU, HX COOTHOIIeHHWE. Ha3zHadeHwe, cucCTeMa pAaCIONIOKECHHUS U
OPUEHTHUPOBKA Pa3BEJOYHBIX BBIPA0OTOK. OOOCHOBaHHWE NPUHATOM TCOMETPHH M IUIOTHOCTH CETH
pa3BeIOYHBIX BBIPA0OTOK. MeToauKa M3y4eHHUsl MPUMIOBEPXHOCTHBIX YacTed M IIIyOOKMX TOPHU30HTOB
MECTOPOKICHHS. MeToauka Teo(pU3NYECKUX HCCICAOBAHUN, MPOCKTHPYEMBIX IS  Pa3BEIKH
MecTopokaeHus. OO0CHOBaHUE MPUHATON METOAMKH ONPOOOBaHMS Py M BMEIIAIOUINX MOPOJ. Buabl
ompoOoBaHusl M CrocoObl 0TOOpa Mpod, JJIMHA CEeKIMA W cedeHue O0opo3z. OleHKa TOCTOBEPHOCTH
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psmoBoro ompoOoBaHusd, 00BEM mpsiMoil 3aBepku. OOOCHOBaHHE cXeMbl 00pabOTKH MPOO, KOHTPOJb
KadyecTBa WX 00pabOTKH, €ro 00BEM, PEeryasipHOCTh. AHATUTHYCCKHE PaOOTHI: OOBEMBI, METOIBI
MIPOBE/ICHUS] KOHTPOJIHBIX U apOUTPaKHBIX aHATU30B. MeToarKa ornpenesieHus: 00bEMHON Macchl py/I.
[Ipennonaraemas MmeToauKa mojacyéra 3anacoB. Konaunuu 1ist moacyéra 3amacos.

3akJjarouyeHue

[TpuBoAsATCS OXMIaeMbIe PE3yJbTaThl OMCKOBO-Pa3BeNOYHBIX paboT. CTymeHT jaeiaeT BBIBOJ 00
OYKHJIaEMBIX TPOTHO3HBIX pPECypcax M 3amacax, WX KaTeropuiHOCTH M BEPOSATHOM KojudecTBe. Ha
OCHOBE pPalOHHBIX OpaKOBOYHBIX KOHIUIMHA OLEHHBACTCS MPOMBINUICHHAS 3HAYAMOCTH MPOTHO3HBIX
PECYpCOB H 3aIacoB.

Jlureparypa
[IpuBOAMTCS CHIMCOK UCIIOIB3YEMOW B IPOEKTE JIUTEPATYPHIL.

HpnMeprli/i IIAH HAITUCAHUSA KprOBOﬁ paGOTbI 10 MOMCKaM IMOJE3HbIX HCKOITA€MbIX

KOJINYECTBO
CTpaHuI|

(compoBokgaeTcs 0030pHOI cXeMOM)

Bsenenune

1. Teomorumyeckoe cTpoeHue palioHa padoT

1.1 Crpaturpadus . .. ..o cunn. 15-20
1.2.  HWHTpy3uBHBIC OOPA30BAHUS . . . . .. ... ..... 15-20
1.3. TEKTOHUKA . . . oo oot e e e oans 1,5-2,0
1.4. IToyie3HBIE UCKOMAEMBIE . . . . o oo v v eee . 1,0-15

2. T'eomoruueckoe CTPOCHHUC Y1aCTKa IMTOUCKOBLIX pa60T

2.1. [Ipenmocbuiky opyneHeHus
2.1.1. Crparurpaduyexne NpeaArnoCcbUIKd OpyAeHeHus . . . 1,0
2.1.2. MarMaruveckue IpeIoChUTKA OPYICHEHUS . . . . .. 1,0
2.1.3. CrpyKTypHbIEC IPEANOCHUIKA OPYACHEHHUS . . . ... . . .1,0
2.1.4. Teodusnyeckue mpeanocbuiku opyaenenus . .1,0 — 2,0
2.1.5. T'eoxuMudeckue Mpennockuiku opyaenenus . .1,0 —2,0
2.1.6. T'eomopdosoruueckue NPEANOCHUIKA OPYAEHEHHS (TOJBKO AJISI POCCHIMTHBIX MECTOPOXKICHUHA H
MECTOPOXACHUN KOPBI BRIBETPUBAHUSA) . . . . . 0,5-1,0
2.1.7. ®auuanbHO-IUTOJIOTMYECKHE  NPEANOCHUIKA  OpyAe€HeHHs  (TONBKO Al OCaJO4yHBIX
MECTOPOKACHHUMN) . .+ . v cveveenrennannnne o v ... .1,0-2,0
2.2. IlouckoBbIe MPU3HAKH OPYIEHEHHS
2.2.1. BeIxompl TOJIE3HBIX ~ MCKOMAEMBIX (€CIM OHH
FAMEIOTCS) « « v vt e et et e e e et e e e et et e e e eee e 0,5-1,0

2.2.3. OxonopyIHbIe U3MEHEHHS BMEMAoNuX nopoyx . . .1,0 — 2,0
B citydae, ecnu y4acTok mepcrieKTHBEH Ha 0OHApYKEHHE POCCHIITHOTO OPYACHEHUS, TO BMECTO OKOJIOPYIHBIX

N3MCHCHMH BMEIIAIONIUX IMOPO» IMUIINUTE: ((MHHepaHOFquCKHe IIPpU3HAKU OPYACHCHUSA. B OTACIIBHBIX ClIydasXx,

€CJIn 9TO H€06XOI[I/IMO JUIS 000CHOBaHUSA METOJHUKH pa60T,

OIMUCBIBAKOTCA: THUAPOICOJIOrMYCCKUC U

TUAPOTrCOXMMUYCCKUC ITOUCKOBLIC ITPU3HAKU.

3. MeTojuKa MpoBeIeHUsI TOUCKOBBIX PabOT
3.1. /IucTaHIMOHHBIE METOIbI
3.2. Tomorpado-reoae3ndeckue padoThI
3.3. 'eosnoruueckas cbéMka (reosiorndeckue Mapupytsi)..1,0- 1,5

3.4. 'eoxumuueckue padoThI

3.4.1. JIluToxumudeckre padOThI IO H3YYCHHUIO BTOPHUYHBIX OPEOJIOB PACCETHUS



........... 2,0

3.4.2. JIuToxumudeckre padOTHI 10 H3YICHHIO TIEPBUIHBIX OPEOITIOB PACCESTHIS - « « « « « v v ov vvvvte e e aaen e e
........... 2,0

[Ipy HEOOXOAUMOCTH MOTYT OBITH 3alPOCKTHPOBAHBI IUIMXOBas ChEMKA, THIPOICOXMMHYECKAas ChEMKA,
OMOTCOXMMHUIECKHE METOIbI TIOUCKOB U T.JI.

3.5. HazeMHbIe Te0hU3UICCKIE PAOOTHI . . . . oo ov v ee st o 3,0

3.6. ['opHOMIPOXOTYECKUE PAOOTBI . . . oo oveeee e 2,0

3.7. BypOBBIC PAOOTBI - . . ot ovi ettt e 1,0
3.7.1. 'eopmsndeckne UCCIeTOBaHNSA B CKBOKMHAX . . . . . 1,0
G720 )1 {0} (5351 (< 0,5-1,0

I'padmueckue marepuanbl: 0030pHasi cxeMa (B TEKCTE); reoJIOTUYECKash KapTa ydacTKa MOMCKOBBIX
pabot (macmrad 1:50 000 — 1: 1 000) ¢ BEIHECEHHBIMU Ha HEE MPOSKTHBIMH IMOMCKOBBIMU TTPO(PHIISIMHU;
T'€0JIOTMYECKHI MMPOCKTHBIN pa3pes3; CXEeMbI U KapThl IIOMCKOBBIX PadoT.

IIpuMepHbIi IVIAH HANIMCAHUS KYPCOBOI pa0oThI 0 pa3BeJKe M0J1e3HbIX HCKONAeMbIX
KonuuectBo cTpanui
BBEmEHHUE . .. .. ..o ....10

(conpoBokgaeTcsi 0030pHOI CXEeMOK)

1. I'eonoruyeckoe CTpOEHUE MECTOPOKACHUS
1.1. [To3urus MeCTOPOK/ICHHS B OOIIEH re0JIOTHYECKOM CTPYKType palioHa . . . .

....... 0,5

1.2. JIutonoruyeckas XxapakTepUCTHKA OCaJOYHbIX, BYJIKAHOTCHHO-0CAJOYHbIX 1 BYJIKaHOTCHHBIX ITOPOJ . .
e e e e e e e e 15-2,0

1.3. Iletpoxumuuekas  XapaKT€PUCTUKA WHTPY3UBHBIX OOPA3OBAHUM . . . . ..ot o i e
........ .1,0-15

1.4. OxonOpYyaHBIC H3MEHEHUS TIOPOM . .« « vev v v v o v .. 10-15

1.5. KonudecTBO pyaHBIX TEJ, UX MOPMOIOTHS U BHYTPCHHEE CTPOCHME . . oot vt v vt e eee e e eeeee e
........ 05-1,0

1.6. XapakTepucTUKa OCHOBHBIX PYOHBIX TEI . . .. . . .. 1,5-2,0

(bopma pymHBIX TeJ, MOUTHOCTh M €€ M3MEHYMBOCTH, JJIMHA 10 MPOCTHPAHHIO M pa3Max IO IaJICHUIO,
YCIIOBUS 3aJIeTaHMsl, XapaKTep BEIKIMHUBAHUS U T.1.)

1.7. TI'pynma cio)XHOCTH IS meJiei pa3Belky . . . . . ...... .0,5

2. BemecTBeHHBIH cocTaB pyJ

2.1. [Ipupoaabie Pa3HOBUAHOCTH PYI, UX MUHEPATBHBINA U XUMHUUECKHH COCTAB . .« o v v ovvvv v eeeeeen s

....15-20

2.2. TEKCTYPBI U CTPYKTYPBI PYA « « « v v veeveee e e e e 05-1,0

2.3. 30HATBHOCTD OPYIACHEHMS . . . . v v vev v e e ae s 10-15

2.4.30HAOKHUCIICHHS . . . o o vve e eeeee e ee e 0,5-1,0

3. MeToauka pa3Begku

3.1. TeXHUYECKHUE CPEACTBA PA3BEAKH . . . . o\ v v oen . . 05-1,0

3.2. O6ocHOBaHME TEOMETPUN W TUIOTHOCTH CETH PA3BEIOYHBIX BBIPAOOTOK . . . o v v v v vttt e e e e e e e
1,0-15

3.3. MeTonuka u3ydeHus MPUIIOBEPXHOCTHBIX YacTeH U rTyOOKUX TOPU3OHTOB MECTOPOKICHHUS . . . . . . . . .
...1,0-15

3.4. l'eopmsuueckue paboThl . . . . .o v evennn. .. 1,0-1,5

3.5. ObocHOBaHKE TPHUHATOW METOIUKH ONPOOOBAHUS Py U BMELIAIOMIUX TOPOM . . o v v vv e e ...
.......... 10-15

3.6. OTIPOOOBAHUEC . . .« oo v e v e v e e eee e e 15-20

3.7. O0pabOTKATIPOO . o v v v v v v vt e e e s 15-2,0

3.8. AHAJIMTUYCCKUE PAOOTBI . . o . oo v ee e eeevn s 1,0-15

3.9. KOHTPOJIb OIPOOOBAHMS. .. \vvvenreranrannenannanin 0,5-1,0

3.10. [Tomcu€T 3amacoB . . . .. .o vvv e e 2,0-3,0

S EE1:9)1 10 (2 17 (S 05-1,0
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I'padmueckue matepuanbl: 0030pHas cxema (B TEKCTE); TEOJIOTMYECKas KapTa MECTOPOKIACHHUS
(macmrad 1:5 000 — 1: 1 000) c BRIHECEHHBIMH Ha HEE MPOCKTHBIMHU BBIpaOOTKaMH U npoduismu; 1-2
MIPOEKTHBIX pa3pe3a ¢ MPOSKTHBIMU BBIPAOOTKAMHU.

TpeOoBanuss Kk 0(OPMIIEHHI0O KYPCOBOIO TNPOEKTa (THUTYJBLHOIO JIMCTA, COJAEP/KAHUS,
rpaguyuecKHX MaTepHajoB H NPHJIOKeHHH, cnucka jgureparypsl) mo I'OCTy u npaBujiam
npunsateiv CO® MI'PU PITYY.

3. IEPEYEHb PEKOMEHJIYEMOM JINTEPATYPHI JIJISI BBIIIOJTHEHU A
KYPCOBOI'O IPOEKTA

1. Areiikun A.C., baiipon W.IO., bekkep A.I'. u np. Meroaudyeckoe pyKOBOICTBO IO pPa3BEIKE
pocchlInel 30510Ta 1 o10Ba.— Maraaan: Marajganckoe KHUKHOE u3a-Bo, 1982. — 218 c.

2. Anp6oB M.H. OnpoGoBaHne MeCTOPOKACHUH TOJIE3HBIX NCKomaeMbix.— M.: Henpa, 1975.

3. ApuctoB B.B. Iloncku MecTOpOXI€HUI TBEPbIX MOJIE3HbIX McKomaeMbix. — M.: Henpa, 1975. —
253 c.

4. bapcykos B.JI., I'puropsa C.B., OBunnuukoB JI.H. ['eoxumuueckne METOIbl MOMCKOB PYIHBIX
MecTopoxkaeHuil. — M.: Hayka, 1981. — 318 c.

5. bekkep A.I'., bekkep JLK., lemeBrpix A.Il. u np. Meronnueckue yka3aHus IO MOJCYETY 3allacoB
30J10Ta U 0JIOBa B POCCHIMAX. — Maranan: Maraganckoe KHIDKHOE U311-Bo, 1979. — 144 c.

6. beyc A.A., I'puropsa C.B. I'eoxumuueckne MeTOAbl NMOUCKOB M PAa3BEIKU MECTOPOXKICHUN
TBEP/IbIX MOJIE3HBIX HcKomaeMbix. — M.: Henpa, 1975.

7. buprokoB B.M., Kymnuuxun C.H., Tpodpumor H.H. Ilomcku u pas3Benka MecTOpOXIACHUN
MOJIE3HBIX HcKomaeMbix. — M.: Henpa, 1987. — 415 c.

8. bopzynos B.M. Iloucku u pasBenka MECTOPOXKACHUN HEPYIHOTO METAJUIypPTU4E€CKOTO CBIPBS. —
M.: Henpa, 1980. — 303 c.

9. bop3ynos B.M. Pa3Benka M IpOMBIIIJIEHHAs OLEHKA MECTOPOXAECHHUH HEPYIHBIX IOJIE3HBIX
nckonaembix. — M.: Henpa, 1982. — 310 c.

10. bopzynos B.M., I'poxosckuii JI.M. Iloucku u pazBenka MUHEPAIBHOTO CHIPbs UIsl XUMHUYECKON
npomsinuieHHOCTH. — M.: Henpa, 1978. — 264 c.

11. Bospko I'.}O. DxoHomHka MHHEpaJIbHOTO ChIpbs. — ToMck: U3n-Bo «Aynut-MHbopm», 2000. —
365 c.

12. bposun K.I'., I'paboBaukoB B.A., Ilymunua M.B., S3uxos B.I'. [Iporuos, noucku, passeaka u
MIPOMBIIIJICHHAs] OLIEHKAa MECTOpPOKIEHUHN ypaHa Uil OTpa0OTKM IOA3EMHBIM BBILEIAYUBAHUEM. —
Anmarer: I'siteiM, 1997. — 384 c.

13. bpykc P.P. buonornueckue MeTo1bl MOMCKOB MOJIE3HBIX MCKomaeMbIX: Ilep. ¢ anrin. — M.: Henpa,
1986. - 311 c.

14. bymumua FO.C. u gp. Meroamka pa3BeAKd pocchineil 3oi0Ta W miatuHouaoB / Ilom pen.
N.b.®neposa u B.M.Kyropruna. — M.: [THUI'PU, 1992. — 285 c.

15. beiboukua A.M. u np. KoMriekcHasi reosioro-3KOHOMUYECKast OIICHKA PYAHBIX MECTOPOKICHUH.
— M.: Hegpa, 1990. — 326 c.

16. beixosckuit JI.3., I'ypeuu C.U., Ilateik-Kapa H.I'., ®nepo N.b. ['eosmormyeckue kpurepuu
MouCKOB pocchineit. — M.: Heapa, 1981. — 253 c.

17. BonkoB B.H. OCHOBBI Teosioruu roprovnx Mckomaembix: Yueonoe mocodbue. — CI16: Uza-o C.-
[TerepOyprckoro yH-Ta, 1993. — 235 c.
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18. Bonb(dpamoBbie MECTOPOXKICHHS, KPUTEPUU X TOUMCKOB U oueHKkH / [Tox pen. @.P. Anenbna. —
M.: Henpa, 1980. — 225 c.

19. T'eomorusi MECTOPOXKIEHHUI amaTtuTa, METOJWKAa UX MpOTHO3MpoBaHus u mouckoB / Ilox pen.
A.C.3BepeBa u P.M.®aitzyiuinna.— M.: Heapa, 1980. — 267 c.

20. I'eonorust mectopoxaeHuil GochopuToB, METOANKA X MPOTHO3UPOBaHUs U norckos / [lox pen.
A.C.3BepeBa u A.C.Muxaiinosa. — M.: Henpa, 1980. — 280 c.

21. T'eodusuueckne METOABI pa3BeAKH pPyIHBIX MecTopoxieHuit / B.B.bpomosoii, B.J].bopios,
JLE.ITogropuas u ap. I[lox pea. B.B.bpoxosoro. — M.: Henpa, 1990. — 296 c.

22. I'puropsia C.B. IlepBudHble T€OXUMUUYECKUE OPEOJIBI ITPH MIOMCKAX U Pa3BEIKE MECTOPOKIACHUM. —
M.: Henpa, 1987. — 408 c.

23. I'puropsan C.B., Mopo3oB B.. BropruHbie TUTOXMMUYECKUE OPEOJIbI MPU MOUCKAX CKPBITOTO
opyaenenus. — M.: Hayka, 1984.

24. Jpo3no B.II., Komop W.JI., BopooseB E.M. Ilouckm u pasBeaka MeCTOPOXKICHHUM
MbE300INTUYECKOT0 U KaMHEI[BETHOTO ChIpbsi. — M.: Heapa, 1986. — 224 c.

25. EB3ukoBa H.3. [louckoBas kpucramiomopdoiorus. — M.: Henpa, 1984. — 143 c.

26. Epemun U.B., bponosen T.M. MapouHslii cocTtaB yriieid ¥ UX palOHaJIbHOE UCIIOJIb30BaHUE:
CnpaBounuk. — M.: Hexapa, 1994. — 254 c.

27. 3namenckuii B.B. O6mmii kypc moseBoii reopusuku. — M.: Hempa, 1989. — 520 c.

28. HMBanoB B.H., KyBmmnos B.Il., barpak B.M. u np. Meroauka pa3Beakud 30J0TOPYAHBIX
mecropoxxaennii / [lox pen. I'.I1.Bonmaposuya u B.H.MBanosa. — M.: HTHUI'PU, 1991. — 344 c.

29. Kaxxnan A.b. Pa3Benka MecTOpoXAeHUM MOJE3HbIX ucKkonaeMbix. — M.: Henpa, 1977. — 328 c.

30. Kaxxnan A.b. Tloucku u pa3Beaka MECTOPOXKICHUM TOJIE3HBIX HCKOMAeMBbIX: TeopeTrnueckue
ocHOBBL. — M.: Hezpa, 1984.

31. Kaxnan A.b. Tloucku u pa3Benka MECTOPOXKICHHM TOJIE3HBIX HCKomaembix: [Ipom3BosicTBO
reosioropasBe/jouHbIX padot. — M.: Hezapa, 1985. — 288 c.

32. Kaxngan A.b., Kobaxunze JI.II. ['eonoro-skoHomMHuuecKkasi OLlEHKa MECTOPOKICHHUM IMOJIE3HBIX
uckonaemsix. — M.: Henpa, 1983. — 205 c.

33. Kaxnan A.B., ConoBreB H.H. Iloucku u pa3Benka MECTOPOXKIEHUN PENKUX U PaJHOaKTHBHBIX
MeTauIoB: YueOHoe mocodue ais By30B. — M.: Henpa, 1982. — 280 c.

34. Kapacux M.A., Kupuxkununa C.U., I'epacumoa JI.M. ATmoreoxummudeckue MeTOAbl MOWCKOB
pyaHBIX MecTopoxaeHui. — M.: Henpa, 1986. — 247 c.

35. Kuesnenko E.A. [Toucku u o1ieHKa MECTOPOKIACHUHN JPAroleHHbIX U MOJEIOYHBIX KaMHel. — M.:
Henpa, 1980. — 167 c.

36. Knep B.P. H3ydyeHnme u TreoJIOrO-DKOHOMHYECKAs OLEHKA KadecTBa yIJew Ipu
reoJioropa3Be/iouHbIX padorax. — M.: Heapa, 1975. — 320 c.

37. Knep B.P. M3ydeHuwe CONMyTCTBYIOIIMX TOJIE3HBIX HCKOMAEMBIX MPHU PA3BEIKE YrOJIbHBIX
MecTopoxxaeHuil. — M.: Heapa, 1979. - 272 c.

38. Knumentos I1.I1., KononoB B.M. MeToanka ruiporeojgornueckux uccieanoBannii. — M.: Beicmas
mkosna, 1989,

39. KoBanteBckuii A.JI. buoreoxummdeckne MOMCKH pyIHBIX MecTOopoxaeHuii: U3n. 2-e. — M.: Hexpa,
1984. - 172 c.

40. Koran M1./I. [Toacuer 3anacoB U Te0JOrONMPOMBIIIIEHHAS OI[EHKA PYIHBIX MECTOPOKIACHUM. — M.:
Henpa, 1974. - 304 c.

41. KonoroB b.A., KpaitnoB C.P., Pybeiikun B.3. u ap. OCHOBBI THAPOTr€OXUMHYECKUX TTOMCKOB
pyIHBIX MecTopoxaeHui. — M.: Henpa, 1983.

42. KopobeitankoB A.®. [Iporao3upoBaHue MECTOPOXKICHHN MOJE3HBIX UCKOTIaeMbIX. — Tomck: M3 a-
Bo TIIN, 1988. — 98 c.

43. KopoOeiinukoB A.®D. MoaenupoBanue pPyJOHOCHBIX IUIONMIAJICH M MECTOPOKICHUN TOJIE3HBIX
uckomaeMeIx. — Tomck: M3n-so TIIN, 1991. — 104 c.

44. Kopob6eitnukoB A.®D., Kyzeonsiii B.C. [Iporno3upoBanre u MOUCKH MECTOPOXKICHHUM TOJIE3HBIX
UCKOTaeMbIX: Y4ueOHUK 1715 By30B. — Tomck: UIID TITY, 1998. — 309 c.
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45. KpacunpumkoB S.C. OCHOBBI T€0JIOTMH, IIOMCKOB U DPa3BEIKU MECTOPOXKACHUN ITOJIE3HBIX
uckomaembix. — M.: Henpa, 1987. — 236 c.
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