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BBEJAEHUE

Hacmosiwyee nocobue umeem yenb nomous cmyoeHmam, o0y4arowumcs no cneyuaibHOCmu
Toprnoe Oeno cocmasums  Kypcogou npoekm u  oceoums oucyuniuny  «Texnonozus
IKCHILYaMAayuoHHou pazeedkuy. B nocoouu ewidenenvt mpu 6aoxka: 1) meopemuueckoe
obocnosanue; 2) NoOpsooK GbINOJHEHUs. KYpCco8o2o npoekma, 3) nepeuenb pPeKOMEeHOYeMoll
Jumepamypwl 0Jisl 8bINOJHEHUSL KYPCO20 NPOEKmA.

Llenvio  Kypcosoco npoekma sensiemcsi  uzyyeHue Ccnocobos  IpexkmusHol  pazeeoku
MECMOPONCOeHUNl NOJIe3HbIX UCKONAeMblX, d MmaKdce MNONYYeHUs 6CeX UCXOOHbIX OAHHbIX,
He0OX00UMbLX OJis1 ONpedeneHus: UX NPOMbIULIEHHO20 3HAYEHUS.

Buvinonnenue xypcogoeo npoexkma no3goaum 0yoyujemy CReyuaiucmy oceoums OCHOBHbLE
NPUHYUNBL  BEOEHUSI  2e0]l020PA38E00UYHbIX  pabom 6 3aseucumocmu Om 6udd NoNe3H020
UCKONAeM020, NPOMBIUIEHHO20 U 2eHeMUYecK020 MUNno8 OpyoeHeHuUs, MAcumabos u CJLONCHOCHU
2€0102UMECKO20 CIMPOEHUSL MECMOPONCOCHUI.

Jannoe nocobue 6yoem nonesuvim CmMyOeHmam u npu u3yueHuu J1eKYuoHHO20 Mamepuand, u
npu BbLINOIHEHUU 3A0anull 1aO0PaAmopHO20 NPAKMUKYMA, U 8 Npoyecce NPOXOHCOeHUs: Y4eOHO-
NPOU3800CMEEHHBIX NPAKMUK.

Ilocobue npednaznayeHo 0 CMyO0eHmo8 — 2e010208, 00Y4ArOUUXCS 8 MEeXHUUECKUX 8)3aX.

1. TEOPETUYECKOE OBOCHOBAHMUME
1.1 OcHoBHas ueJb U BUIAbI IKCIIYAaTALIMOHHOM pa3BeaKHn

OCHOBHOH yenb0 IKCIUTyaTalluOHHON Pa3BEIKH SIBJIETCS YTOUHEHHUE KOHTYPOB TEJ MOJIE3HBIX
UCKOIIAEMBIX, X YCIOBHUM 3aJIeTaHUs, BHYTPEHHETO CTPOEHMS, KAUECTBEHHBIX XapaKTEPUCTHK U
KOJIMYECTBA 3alacoB, MPOCTPAHCTBEHHOI'O IIOJIOKEHHE IPOMBILUIEHHBIX THUIIOB U COPTOB DY,
THPOTEOJIOTUIECKIX, TOPHO-TEOJIOTHUECKHUX M IPYrUX (GaKTOPOB pa3padoTKH MecTopoxaeHus [1].
[Tonmy4yeHHbIe pe3ynbTaThl, a TAK)KE JAHHBIE SKCIUTYaTallMOHHOTO OMPOOOBAHMS HCIIOJIB3YIOT: IS
pa3pabOTKU 3KCITyaTallMOHHBIX KOHIUIMHA TEKYIIEro M ONEpaTUBHOTO IUIAHUPOBAHUS J0OBIUU
pyZIbl; IepecueTa 3amacoB C IEPEeBOJAOM HX B 0ojee BBICOKME KAaTETOPUM U BbIIEICHUEM
MOJITOTOBJICHHBIX M TOTOBBIX K BBIEMKE 3a1aCOB; ONPEIEICHHUs TNIAHOBBIX M (PAKTHUECKUX MOTEPh U
pa3y00oKUBaHUS; KOHTPOJIS 32 MOJIHOTOM, Ka4eCTBOM U TEXHOJIOTHel OTpabOTKU MECTOPOKICHHUS.

OKCIUTyaTallMOHHAsl pa3BelKa HAYMHAETCS C MOMEHTAa OpraHM3allid J00bIYM I10JIE3HOTO
HCKOIIAaeMOr0 U TMPOJOJDKAeTCs B TEUEHHWE BCEro Imepuojia pa3paboTku mectopoxkaeHus. Ilo
OTHOIIICHHIO K JOOBIYHBIM Pad0TaM OHA MOKET OBITh ONEpeXkaroIIeH il CompoBoXaaromei [1, 2].

Onepesicarowjasn sKkCNIYamayuorHas paseeoka OCyLUIeCTBIISAETCS PaHbIle JOOBIYHBIX padoT Ha 1-
2 rojja CUCTEMaMU OJ3EMHBIX TOPHBIX BEIPAOOTOK HEOOIBIIOIO CEUEHUS U HEMNTYOOKMX CKBaXHH B
npejenax 3Taxa, TOPU30HTA, TPYMIIbI OJOKOB, MOATOTABIMBAEMBIX U HApe3aeMbIX JJIs 9THX paloT.
ITpu OTKpBITBIX paboTax OMpoOYIOT CHUCTEMbI B3PBIBHBIX CKBaXXMH Ha YCTYNaxX KapbepoB HIIU
NOJIMTOHAaX. Pe3ynbTaThl 3TON pa3BeKH UCIIONIB3YIOT MIPU TEKYIIEM IIJIAHUPOBAHUU.

Conpogooicoarowas sKCHIyamayuorHas pazéeoka MPOBOIUTCS B Ipenenax Oj0ka, KaMmepsl,
ycTyna Kapbepa HJIM HEMOCPEACTBEHHO JII000Tr0 OYMCTHOTO 32005 M CIY)KUT JJISi ONEPaTUBHOTO
IUTAHUPOBAHMSI JOOBIYM MOJIE3HOTO UCKOIMIAeMOT 0.
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1.2 Texnnuyeckue cpeacTBa IKCIUIyaTAIIMOHHON pa3BeIKH

K OCHOBHBIM TEXHHYECKUM CpEACTBAM HSKCIUIyaTallMOHHOW pa3BEeIKU OTHOCSATCS TOpPHBIE
pa3BeouHbIC BBIPAOOTKH M OYpOBBIC Pa3BEIOYHBIC CKBAKUHBI, a TAKXKE IeOPU3NICCKUE METOIBI.
l'opHble pa3BefoYHbIE BBIPAOOTKH TMOJAPA3ACISAIOTCS HA MOBEPXHOCTHBIE (KaHaBbl, TPAHIIIEH,
pacuucTku, mypdsl, AyAKH) U TMOA3EMHbIE (IITOJBHH, IIAXTHI, KBEpILIaru, MTPEKH, BOCCTAIOLIHE,
pacceukn) [3].

Haubonee wuHGOpMATUBHBIMU SIBIISIOTCS TOPHBIE BBIPAOOTKH, TPOWJCHHBIE BKPECT
MPOCTUPAHUS PYAOHOCHBIX CTPYKTYp, T€l U 3ajiexedl. DTo KaHaBbl, WIypdbl, AyJKU, KBEpILIard,
pacceuku. Jpyrue BbIpaOOTKM (TpaHILIEH, IITPEKH, BOCCTAIOIINE), POUICHHBIE 110 TPOCTUPAHUIO
WIM MAJCHUIO pYIHBIX TeJ, 3aJeXel, IO3BOJIAIOT IPOCIEAUTh IO ATHUM HaIPaBJICHUSM
MIPEPHIBUCTOCTh OPY/IEHEHUS, U3MEHYMBOCTh UX MOP(OIOrHH KaueCTBEHHOTO cocTaBa. B ycinoBusax
pacwieHEeHHOTO penbeda ITONBHU 3aJal0T JMOO MO0 NMPOCTUPAHUIO PYIHBIX Ted, JUOO BKpECT
npoctupanus. [axTel TOJIBKO € LENbIO pa3BeIKH MPOXOMAT PEOKO, Yalle HX Ha3HaueHue
COBMEIIAETCSI ¢ 0TOOPOM OOJIBIICOOBEMHBIX TEXHOJOTHUECKUX MPOO IS 3aBOJCKUX HCIIBITAHUH
Wik MmpoOHOHM SKCIuTyaTanueld. DTO TaK Has3bIBa€MbIe Pa3BEIOYHO-IKCILIyaTallUOHHBIC IIaXThI
(POII). OHu MoryT mepecekarbh PyAHOE TEJO WM ObITh MPOWICHHBIMU B BHJE HAKIOHHBIX KU
BEPTUKAIbHBIX CTBOJIOB B CTOPOHE OT PYJHOTO Tena, ¢ MOCIHEAYIoUeH MPOXOAKOH W3 HHX
KBEpILLIAroB.

Br160p pa3Bel0OUHBIX TOPU30HTOB, CEYCHHS U paJnyca 3aKpYyIJICHHUS MOA3EMHBIX TOPHBIX
BBIPAOOTOK ~ OCYIIECTBIISIETCSI C YY4€TOM BO3MOXKHBIX CHCTEM pa3pabOoTKu U 00BEMOB
rpy30MepeBO30K. ITU BBIPAOOTKHU MOTYT OBITh MCIOJIb30BAHBI MPHU IKCILTYaTaIlUH.

BypoBble pa3BenouHble CKBaKUHBI SBISIOTCS YHUBEPCAIbHBIMU TEXHHUYECKUM CPEICTBOM
pa3Benku. OHM NPUMEHSIOTCS JUOO B COYETAHMM C TOPHO-Pa3BEAOYHBIMM BBIpAOOTKAaMH, JHOO
CaMOoCTOSITENbHO. JlaBasg OorpaHWYeHHYI0 MH(POPMAIUIO 110 CPABHEHHUIO C TOPHBIMU BBIpaOOTKaMH,
OypOBbIE CKBaXHHBI B TO K€ BpPEMS BBITOJIHO OTJIMYAIOTCA OT HUX TEXHUKO-dKOHOMHYECKUMU
MOKa3aTesIMHU.

I[To ciocoOy paspyliieHus TopHOM MOpo/sl B 3a00€ CKBRKHUHBI PA3IMYAIOT BpaIlaTeIbHOE U
ynapuoe Oypenue. [lpu BpamarensHoM OypeHun 5>(PGEKTUBHO NPUMEHEHHE HAKOHEYHUKOB
OypOBBIX CHapsJ0OB IMOJIBIX BHYTPU, OOECIEUMBAIOUIMX IOJIY4Y€HHE HEHApYIIEHHOIO CTOJIOMKA
ropHoil Macchl (KepHa), TO3BOJSIONIETO COCTaBUTh T€OJOTUYECKYI0 KOJOHKY (paspes) Mo
MECTOPOXKJeHNI0. Takoe OypeHHe Ha3bIBAIOT K0M0HKO8bIM. OHO SBISETCS OCHOBHBIM BHIIOM
pa3BeoyHOTO OypeHusi Ha PYIAHBIX MecTOpoxaAcHUsX. KepH o00BIYHO OTOMparOT 1O BCei
PYIONPOAYKTUBHOM TOJILE U YACTUYHO MO0 BMEUIAOIINM ITOPOAAM.

CKBa)XHUHBI KOJOHKOBOTO OypeHHsT MOTYT OBITh BEpPTUKAIbHBIMU, HAKJIOHHBIMH WIIH
TOPU3OHTATBHBIMU. VX MOXXHO MPOXOAMTH MO MOpoaaM 000l Kpermoctu. BeprukanbHble u
HAKJIOHHBIE CKBa)KUHBI CITIOCOOHBI TOCTUTaTh O0JbIINX TIyOuH. V3 3THX CKBaXMH MHOTA BeleTCs
HanpaBjiIeHHOEe OypeHHE HOBBIX CTBOJIOB. YTOJ IMOJCEYEHHUS CKBAXHHON PYAHOTO Tella JOJDKEH
ob1Th He MeHee 30°. HemoctaTku 3TOoro Buaa OypeHHs: UCKPUBIIEHUE CTBOJIA CKBAXXUHBI, HEPEIKO
JOCTUTAIOIIEee B HAKJIOHHBIX CKBOXMHAX OOJNBIION BETUYMHBI; HEMONHBIM BBIXOJ KepHA U
BO3MOXXHOCTh €ro M30MpaTeIbHOTO0 HCTUPAHMS, MCKAKAIOIIEr0 KaueCTBEHHYIO XapaKTEepPHUCTUKY
MOJIE3HOTO UCKOIMAEMOr0; OTpaHUYEHHBIN 00beM MaTepuania il TEXHOJIOTMYECKUX TpoO.

Brei6op OypoBoro arperata ¥ KOHCTPYKLUHMH OypOBOWM BBIIIKM 3aBUCUT B OCHOBHOM OT
MIPOEKTHOM TITyOMHBI Pa3BEIOYHBIX CKBKUH U YCIOBUU (MecTa) OypeHus: — ¢ MOBEPXHOCTH 3EMJIH,
B [TOJI3€MHBIX BBIpA0OTKAX UJIM C aKBaTOPHI U JHA Pa3IMYHbIX BOJOEMOB (PEK, MOPEH U OKEaHOB).

[TpoexkTrpoBaHNE HAKJIOHHON CKBAYKMHBI JUISI TTOACEUEHHS] KPYTONAJAOLIEr0 PyAHOIO Tela
MPOBOJSAT C YUYETOM 33/JIaHHBIX KOOPJIMHAT TOYEK €ro MepeceveHus, JOMYyCTUMOro yriia BCTPEUd U
BO3MOXXHOCTH HWCKPHUBJICHHSI CTBOJA CKBKMHBL. TOYKM BCTPEYH CKBOKHUH C PYIHBIM TEIIOM
JOJKHBI 00pa30BaTh B €r0 MIOCKOCTH MPAaBUIbHYIO TEOMETPUUECKYIO CETh.

KononkoBoe OypeHHE CKBaXHH MOXKET OCYIIeCTBIAThCS crankamu 300M, 3UD, 650M,
1200MP, CBbA-800, YKb-7 u ap.



Jlpyrue BHUIBI BpalaTelbHOTO0 OypeHHUs ¢ pa3pyLICHHEM T'OPHOM MOpobl 1Mo BceMy 3a0010
CKBQ)XMHBI - POTOpPHOE U TypOMHHOE. OHM IIMPOKO HPUMEHSIOTCS IpU pa3BeAKe HEPTSIHBIX U
ra30BbIX MECTOPOKICHUMN.

[Ipu pasBeake pocchield, HEKOTOPHIX IUITOKBEPKOB U IIOJIOrO3AJETAOIIUX DPYAHBIX TEI
NPUMEHSIOT yaapHo-kaHaTHoe Oypenue. Ilpu 3ToM crocobe OypeHHs 3a CUET MOBTOPSIOIIUXCS
yIapoB MaJarollero J0JI0Ta MPOUCXOAMT H3MEIbYEHHUE TOpPHOM Macchl B 3a00€ CKBa)KHHBI.
M3MenbueHHBIN MaTepral IepuoIUUeCKU U3BICKACTCS HA MOBEPXHOCTH M MOCTYIAET B 00PabOTKYy.
JIOCTOMHCTBAMHU 3TOr0 BHUJA SIBJISIETCS BBICOKAsi CKOPOCTh MPOXOJKU (0coOeHHO 10 riryOuHbl 150
M), BO3MOXHOCTb OypeHwsi 0€3 MPOMBIBKH, TIOy4YE€HUE BCETO MaTepHalia B Ipooy.

Bypenue 6onpmmm auamerpom (10 1500 MM) IO3BOJISET MOTYYUTh JOCTATOYHO MaTepHaja JUls
TEXHOJIOTMYECKUX Mpob6. OTCyTcTBUE KepHA U OrPaHUYEHHOCTh OypeHMs TOJBKO BEPTUKAIBHBIM
HaIpaBJICHUEM CYXKalOT I'PAaHUIIbI €0 MPUMEHEHUs. Y 1apHoe OypeHue OCYIIECTBISIETCS CTaHKaMU
YKC-22, YKC-30, YI'b-50M u ap.

1.3 OcHOBHBIE METO/IbI H CHCTEMbI IKCIIYATAMOHHOM pPa3BeaKH

DKCIUTyaTallnOHHAsl pa3Belka MECTOPOXKICHUH — CIOXKHBIA M MHOTOOOPa3HBIA HAy4dHO-
IIPOU3BOJICTBEHHBIN ITPOLIECC, B KOTOPOM MCIIONIBb3YETCsl KOMILJIEKC METOJ0B AE€TaIbHOIO aHAIN3a 32
COCTOSIHUEM HEIp TMpH JOOBIYM IIOJIE3HBIX HCKomaeMmbix. Hawmbonee 3HAUMMBIME METOJAMHU
HKCIUTYTAllMOHHOW DPAa3BEeKU SIBISIOTCA: JMHEHHbIC IMOJCEYEHUs Tel IOJE3HBIX HCKOMAaeMbIX (C
OrpoOOBaHMEM) CHUCTEMaMH OypOBBIX CKBRXMH W TOPHBIX BBIPAa0OTOK; TeOo(PH3MUECKUE
UCCIIEIOBAaHUsI B TOPHBIX BBIPAOOTKAX M CKBAKHMHAX; I'€OXUMHYECKHE M MHUHEPAIOTHYeCcKue
UCCIIEIOBaHUSI.

JluHeliHbIe MOJICEUEHMs] T MOJIE3HBIX UCKOMAeMbIX OCYIIECTBISIIOTCA MO0 pa3Bel0YHBIMU
cucTeMaMyd OypOBBIX CKB&)XHMH, JUOO CHCTEMaMH TOPHO-pPa3BEIOYHBIX BbIPAOOTOK, JHOO
KOMOHWHUPOBaHHBIMH FOPHOOYPOBBIMU cucTeMaMu. LIeHHOM /U1 pa3Belku ABJIsIETCS Te0JIoTHIecKast
U Jpyras uHbopMallys, rnojxy4yaeMas B MPOLEcce MPOXOJKHU pa3BeIOYHbIX BbIPAOOTOK M OypeHus
CKBAa)XMH, @ TaKXK€ OHU HMEIOT OIpEJesIEHHOE TEeXHHUYeCKOoe Ha3HaueHHe. YHcino HeoOXOAUMBIX
JMHEHHBIX MOJICEUEHUN OIpeAeNseTcs] pa3MepaMu TeJl U U3MEHYMBOCThIO OCHOBHBIX IAapaMeTpOB,
UCMOJNb3yeMbIX B mojacyere 3amacoB. OHO JOKHO OBITh ONTHMAJbHBIM, C COOJIFOJICHHEM
MPUHLIMIIOB pa3BeJOYHBIX paloT. JIuHeliHoe mojaceYeHre TMO3BOJSET IOCTPOUTH pa3pe3bl U
MIOTOPU30HTANIbHBIE TIaHBI, UCIIOJIb3YEMbIE 3aT€M B IpapuecKOM MOJICIIMPOBAHUH.

['eopusnueckne uccIeAOBaHHUS B CKBAXKMHAX UM TOPHBIX BBIPAOOTKAX  SIBISIFOTCS
YHUBEPCAJIbHBIMH, MO KOMIUIEKCY pEelIaeMbIX 3a7ay, U BBICOKOAI((EKTUBHBIM MeToaoM. OHHu
UCIOJIB3YIOTCSL I KOPPEJSLUU TEO0JOrMUYECKUX HEOJHOPOJHOCTEW, W B TOM YHCIE PYIHBIX
MOJICCUEHU MEXAy BbIpaOOTKAMM M CKBOXKHWHAMH, ONPEICNCHHs KOHTYPOB IPOJYKTHBHBIX
3ajmexel B MEKCKBaKMHHOM IPOCTPAHCTBE, KAdyecTBAa TOJE3HBIX MCKOMAEMbIX M JPYTrUx
IapaMeTpoB JUIsl MMOCYETa 3a11aCOB U OLICHKHU MPOTHO3HBIX PECYPCOB.

[upoko pacrmpocTpaHEHbl U UMEIOT OO0JbIIOE 3HAYEHHE reo(PU3NUecKHe UCCIIEJOBaHUS B
CKBa)KMHAX, BKJIIOUYAIOIINE KapOTaK, MHKINHO- U KABEPHOMETPHIO.

['eoxumMHuueckue HCCIENOBaHUs TPU pa3BEIKE MECTOPOXKACHUM TPOBOJATCS C ILEJbIO
OTIpEJICJIEHUs] BEPOSITHOM TIYyOMHBI 3pPO3HMOHHOTO Cpe3a, YBSI3KM PYJIONPOJAYKTUBHBIX 30H B
CMEKHBIX Pa3BEJIOYHBIX JIMHEWHBIX IMOJCEUEHUSX, SKCTPANOJSALMU OPYACHEHUS 3a UX Mpeneibl,
OLIEHKU PYJOHOCHOCTHU TITYOOKHX TOPU30HTOB. JTO JOCTUTAETCS IMyTEM CUCTEMAaTHYEeCKOTro 0TOOpa
re€OXUMHUYECKHUX MPOO B FOPHBIX BBIPAOOTKAX M MO KEPHY Pa3BEJOUYHBIX CKBaKUH, MOCIEAYIOIINX
00pabOTKU U MPOBEJCHUS CIIEKTPATIHHOTO aHAIN3a P00, C TOCTPOCHUEM IO Pe3yJbTaTaM aHalIu3a
IIEPBUYHBIX OPEOJIOB PACCESHUS.

MuHepanornyeckue MCCIEIOBAHMS HANpaBlICHbl Ha pEIICHUE CIEAYIOIMX 3a1ad:
OIIpEJICJIEHUE TOJHOTO MMHEPAJIBHOIO COCTaBa pyl, MHHEPAIbHBIX (OPM HAXOXKACHUSA U
IIPOCTPAHCTBEHHOTO PA3MEILEHUS OCHOBHBIX M CONYTCTBYIOIIMX IIOJIE3HBIX KOMIIOHEHTOB,
MOJIE3HBIX M BPEIHBIX JIIEMEHTOB-NIPUMECEH; BBIIEIECHUE IO OCOOEHHOCTSIM MHHEPAIbHOIO
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COCTaBa, TEKCTypaM U CTPYKTypaM pyA UX IPHUPOAHBIX THUIOB; HW3YYEHHE MUHEPAIOrH4YeCKON
30HAJIBHOCTH B JIONIOJTHEHHUE K T€OXUMUYECKOU.

M3yyeHue reoslornuyeckux CBOMCTB MECTOPOXKACHUM Ha CTaAUM JKCIUIYTALMOHHOW pa3BEIKU
IIPOBOJIUTCS C IPUMEHEHHEM OO0JIbIIOro oObeMa OypOBBIX CKBaXHMH M TOPHBIX BbIPAOOTOK. DTUM
pa3BEeIOYHBIM CPEACTBAM COOTBETCTBYIOT T'PYIIBI CHCTEM pa3BEIKH: OypoBasi, ropHast U TOPHO-
OypoBas. Pa3Bemounble cucTeMbl OOECIEUMBAIOT BO3MOXKHOCTb HEOJHOKPATHBIX JIMHEHHBIX
MOJICEUCHUH PYAHBIX TeJ CKBAXKMHAMHU M TOPHBIMH BBIpaOOTKaMH, 0Opa3yrOIIMMU B TUTAHE MU HA
BEPTUKAIBHOM INIOCKOCTU N€OMETPUYECKH IIPABWIBHYIO CETh, Y3716l KOTOPOM MPEACTABIAIOT MECTO
UX BCTPEYH.

[TousTHE MUHEliHOE NOOCEYeHUe OTIPEETsIET COBOKYITHOCTh OTJICNIBHBIX IEPECEUEHUI PYIHOTO
TeJNa CKBOXMHAMU WM TOPHBIMH BHIPAOOTKAMM 10 OJHOMY M3 TpeX HANpaBICHUNA (MOLIHOCTH,
IpOCTUpaHUI0 U najaeHuto). Haumbosee nHOpMATHBHBIM, XapaKTEPU3YIOIIMMCS MaKCUMAaJIbHON
U3MEHYMBOCTBIO, SIBISIETCS HAIPABJIEHUE BKPECT IMPOCTUPAHUS PyJHOIO Teja COBIAJAIOLIEE C €ro
MoIHOCThIO. HanMeHbllas HM3MEHUYMBOCTH MAapaMeTPOB OPYAMHEHHs] OTMedaeTcs OOBIYHO II0
IIPOCTUPAHUIO PYAHOTO TENIa U IPOMEXYTOYHAs - 10 IaJIEHUIO PYJHOIO Tela.

[TonydyeHne pa3BeJOYHBIX JAAHHBIX 10 TPEM HANpaBJICHUSM I103BOJISIET OLICHUTh OOBEMHYIO

M3MEHYMBOCTh T'EOJIOTHYECKUX CBOHCTB MECTOPOKICHHUS: INPOBECTH TpauuecKkoe u 00bEeMHOE
MOJIETIMPOBAHUE, ITOCTPOMB CUCTEMBI IONEPEUHBIX U IPOAOJbHBIX Pa3pe30B, MOIOPU30HTAIBHBIX
IJTAHOB U OJIOK-/IHarpaMM.
I'pynna OypoBBIX CHUCTEM, SBISSACH CAMOM YHUBEPCAIbHOM M HSKOHOMMYHOM, oOecreduBaeT
[IOJIyYEHUE JOCTaTOYHO IIOJIHOM W TMPEACTAaBUTENbHOM pa3BeOYHOM uHpoOpMaluu Ha
MECTOPOKICHUSX, UMEIOIUX 3HAYUTEIbHBIE PA3MEPHI TEJI MOJIE3HBIX UCKOIIAEMBIX C BBIACPKAHHON
Mop(onorue M HEBBICOKOM CTENEHBIO JUCKPETHOCTU OpyJeHEHUs. bypoBble CKBaKHHbI
IIEPECEKAIOT PYyJHBbIE Tela NMPEUMYIIECTBEHHO I10 HAMpPABJIEHUI0 MX MOIIHOCTH, T. €. BKpPECT
npoctupanus. HaOmroaeHus 3a '3MEHYMBOCTBIO MTApaMETPOB PYIHBIX 3aJI€XkKel M0 MPOCTUPAHUIO U
MaJICHUIO0 OCYIIECTBISIETCS AUCKPETHO (TOYEUHO) IO CHUCTEMaM CKBAXKMH, PACIOJIOKEHHBIM B
JIMHUIO C YBSI3KOM JTAHHBIX CMEXHBIX CKBOKUH METOA0M MHTeprnoisuuu. Cpeau paccMaTpuBaeMoi
IpymIbl OypoOBBIX CUCTEM Ul Pa3BEIKU TBEPJBIX IMOJIE3HBIX MCKOMAEMBIX BBIIENISIOTCS CUCTEMbI
CKBAKMH: yJIapHO-KaHATHOrOo OypeHus, BEPTUKAJIbHBIX W HAKJIOHHBIX KOJOHKOBBIX, TNTYOOKHX
HaNpaBJICHHBIX 1 MHOT03a00WHBIX.

I'pynna eopubix cucmem JaeT BO3MOXHOCTb IOJNyYUTh MOJHYHO U 00Jie€ JOCTOBEPHYIO
uHpopMalKlo 00 HW3MEHYMBOCTHU TE€OJIOTHUECKUX CBOWCTB pa3BeAyeMbIX MECTOPOXKIACHUH, Jake
HECMOTpPS Ha CIOXHOCTh MX TE0JIOTUYECKOTO CTPOEHHUs, He-BbIAEpXKaHHY0 GopMy H
IIPEPBIBUCTOCT PYAHBIX TE U KpaliHE HEPABHOMEPHOE PACIIPEAEICHUE T0JIE3HBIX KOMIIOHEHTOB. B
3TOM IpyMIie BBIACIAIOT CUCTEMBI KaHaB, TypdoB, IITOJIEH, pa3BelouHbIX maxT. Kaxnas u3 cucrem
HMEET CBOU Pa3HOBUIHOCTH.

I'pynna 2opno-0yposvix cucmem XapaKTepU3yeTCs] MPUMEHEHHEM B Pa3IMYHBIX COYETAHUSIX
TOPHBIX BBIPAOOTOK U OYpOBBIX CKBaXKHH. VIX COOTHOIIEHHE 3aBUCUT OT reoMOpQOJIOruM paiioHa,
CIIO)KHOCTH TE€OJIOTMYECKOTO CTPOEHHUS MECTOPOXKAECHHS WU W3MEHYMBOCTH CBOMCTB IOJIE3HOTO
uckornaemoro. Hanbosee pacrpocTpaHeHbl KOMOMHALMY pa3BEAOYHbBIX CKBAXKUH yJJapHO-KaHATHOT'O
WIN KOJIOHKOBOro OypeHus ¢ mypdaMd WIM I[AaXTaMHU, WIPAOIIMMU POJb KOHTPOJIS H
UCMOJIb3yEeMBbIMHU TSI 0TOOpa TEXHOJIOTHYECKUX MPO0, a TaKKe pa3BEOYHBIX IITOJEH WM IIAXT B
paIoHaIbHOM COYETaHUH C MTOI3EMHBIMU OYPOBBIMH CKBakMHaMH (puc. 1).
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Puc. 1. PazBenounbple cHCTEMBI MITOJCH M IOA3EMHBIX CKBaXHH KOJOHKOBOTO OypeHHs Ha OIIOTOPCKOM PTYTHOM
Mectopoxaernu (Kopskckoe Haropse) I1o [1].

CrneBa - oObeMHas AWarpaMma HW3MEHYHMBOCTH JIMHEHHBIX MOJCCUCHHN (CyMMapHOW JJIMHBI PYIHBIX HHTEPBAJIOB,
CpeIHHUX MOIIHOCTEH 1 comepkaHuii pTyTH). CrpaBa - MPOEKIUs PYIHOH 30HBI HA BEPTHKAIBHYIO INIOCKOCTD.

1 - aprwumter; 2 - TyQOIeCYaHUKH; 3 - PyIOKOHTPOIUPYIOIIUI HAagBUT; 4 - KOHTYp OOTaThIX pyH; 5 - Y4acTKH
MIPOTHO3HBIX PECYPCOB PTYTH: a - HANOOJIEe BEPOSTHBIX, O - MEHEE BEPOSTHBIX; 6 - TOPHBIC BHIPAOOTKH M CKBAKUHEL: a -
KaHaBbI, IyPQBbI, IITOIBHH, PACCCUKH, O - MOI3EMHBIC CKBAKUHBI.

1.4 ®opma ¥ NIOTHOCTH Pa3BeI0YHOI ceTH

Pa3BenouHbie CUCTEMBI CKBaXXMH U TOPHBIX BBHIPAOOTOK pa3MEIIAIOTCS MO JUHUSAM, UM TaK
Ha3bIBAEMBIM JIUHelUHbIM nodcedenusm [1, 2, 3]. HampaBneHue CkBaXMH W BBIPaOOTOK TIO
OTHOIICHUIO K DTUM JIMHHSAM M MPOCTUPAHHUIO PYAHBIX Tel opToroHansHoe. [loaTomy mecto mx
BCTPEYH C TMPOAOIBHOH IUIOCKOCTHIO PYIHOTO TeJa MPOCHHUPYETCs] HAa JUHEWHBIC MOJICEYCHUS B
BUJE TO4YeK (BHE MacmTaba) WIM MNPSIMOJMHEHHBIX WHTEPBAJIOB (OTPE3KOB), KOTOpHIE B
JajbHEHIIeM OyieM YIPOIICHHO Ha3bIBaTh moukamu nepecevenus [1].

[Io nNMHEWHBIM TOJCEYEHUSM CTPOSIT CHCTEMBbl MNPOJOJIBHBIX  Pa3pe3oB, WU
MOTOPU30HTANBHBIX IJIAHOB, a TaKKe€ INPOCKIMH Ha TOPH3OHTAIBHYIO WM BEPTUKAIHHYIO
IUIOCKOCTh. JIMHENHBIe MO/JCEeYEeHUs MOTYT MEHSTh CBO€ HAIlpaBlI€HHE B COOTBETCTBHU C
M3MEHEHHEM TPOCTUPAHUSI PyTHOTO Tela. MecTo Touek nepeceueHus JODKHO BEIOMPATHCS TaKUM
00pa3zoM, YTOOBI MOXKHO OBUIO MOCTPOUTH CUCTEMY MOTNEPEUHBIX Pa3pe30B U MOJYUHUTh B IUIAHE WU
Ha BEPTHKAIBFHOW TUIOCKOCTH T€OMETPHYECKH TPABHIIBHYIO Pa3BENOYHYIO CeTh. Takum o0Opa3oM,
BO3HUKAECT BTOpas CUCTEMa JIMHEHHBIX MOJICEUEHHH, COBIMAAAONas ¢ CHCTEMON IMONEepedHbIX
pa3pe3oB, B KOTOPOH M3MEHYHBOCTH T€OJOTMUECKUX CBOMCTB PYAHBIX TNl M BMEIIAIOIINX UX TTOPOJT
MOYKET OTJIMYATHCS OT U3MEHYMBOCTH IO HAIPABJIECHUIO OCHOBHOM CHCTEMBI.

B nuHeliHOM mo/CceYeHMM N0 HANpaBICHUIO HaWOOJbIIEH H3MEHYMBOCTH PACCTOSHUS
MEXIy TOYKaMU HaOIIOJIEHUs] TPUHUMAIOTCS MEHBIIE, YeM MO JIPYroMYy OPTOTOHAILHOMY K HEMY
HampaBiieHut0. B 3Tom cirydae oOpasyeTcss MpsMOyroibHas pa3BemodyHass ceTb (puc. 2 a) ¢
siYeiiKaMu, BBITSIHYTBIMU 110 HAMIPABJICHUIO MAKCUMAIbHOW M3MEHUYUBOCTH, COBIAIAIONIEMY OOBIYHO
C MMPOCTHUPAHUEM —PyTHOTO TeJla HITH MPOTyKTUBHOM 3aJIeKH.

[Ipy OTCYTCTBMU OTYETIMBO BBIPAKCHHOTO HANpPAaBICHUS AHW3OTPOIHH, KOTNA 3aJeKb
YCIIOBHO CYMTAETCSl HM30TPONHON, U €€ H30METPUYHOH (QopMe pacCTOSHUA MEKIYy TOUYKaMu
HaOOIeHUsT B JUHMX (M MEXIy JUHHUSAMH) MPUHUMAIOTCS PaBHBIMU - O00pa3yeTrcst KBaJpaTHas
cetb (puc. 2 0).

Haubonee skoHOMUYHOM cuuTaeTcss pomOuyeckas ceTb (pUc. 2 B), KOTOpasi MO yCIOBUSAM
MPUMEHEHHUS ABIIETCS MPOMEKYTOUHOM MEXAY MPSIMOYTOJIbHOM U KBaJAPaTHOU CEThIO.
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Puc. 2. TlocienoBaTtensHOe CryIICHHE Pa3BeIOYHON CeTH Mo cTamausm paseeaku. Ilo [1]. a — w3HavambHas
KBaJIpaTHas CETh HA NPEIABAPUTENBHOH cTaguu; 60 — NPSAMOYroNbHas CeTh, MOJNYYCHHAs NPU JETaJbHOU pasBenKe
MyTEM COKpAIEHHsI BIIBOE PACCTOSHHS MEX/y CKBXMHAMH I10 JIMHUU BKPECT NMPOCTUPAHHS; B — POMOHYECKasi CeTb,
o0OpazoBaBLIasICsl TIPH JIOpa3BeIKe B Pe3yJbTaTe NMPOXOJKH CKBOXKUH B IIGHTPE sUeeK NpsMOYroyibHo# ceru: 1-3 -
OypoBBIC CKBa)XHUHBI: 1 - mpenBapUTeNbHOW pa3BeNKH (a - pyIOHBIC, 6 - Oe3pynHbIe), 2 - OeTaabHON pa3Beaku (a -
pymHEBIe, 6 - Oe3pynHBIC), 3 - mopa3BeAkH (a - pynHbIe, 6 - Oe3pynHbie); 4, 5 — JIMHUM KOHTYPOB PYIOHOTO Tena: 4 -
BHYTPEHHET0 KOHTYpa, 5 - BHEIIHEro; 6 - IMHUU CeTH, onpeielstonye ee Gopmy.

VYkazanHeie (POpPMBI CETH HAXOIAT MPUMEHEHHUE NPHU Pa3BEIKE MECTOPOXKICHHHA TBEPIBIX
MOJIE3HBIX MCKOMaeMbiX. Ha wmecTtopoxaeHusx ueghmu u 2asa pa3BeAOYHBbIC CKBAXHUHBI, B
3aBUCHUMOCTH OT CTPYKTYpHO-MOP(OJIOrHUYEeCKHX OCOOEHHOCTEH 3ajiexeil, pa3MelaiTcs 10
npoduiIsM, TPEyrojbHOH M KOJIBLIEBOW CHUCTEMaM, a TaKKe IAMCKPETHOM CHCTeME OJUHOYHBIX
CKBAYKUH.

[Tpopmnbhas cucrema >¢¢exkTUBHA TNpU  pa3BeIKe 3alexed, MNPUYPOUCHHBIX K
OpaxHaHTHUKINHAIbHBIM CTPYKTYypam, 30HaM TEKTOHUYECKOTO SKpaHUPOBaHUS,
cTpaturpauyeckoro Hecormacus M QalMaIbHOIO MEPeXoia; mpey20ibHol — CUCTEMOU
OCYILIECTBIISIETCSl pa3BEKa JINTOJIOTMYECKH 3KPaHHMPOBAHHBIX 3aleKed; KOJbLEBOW - KPYIHBIX
M30METPUUYECKUX JIOBYIIEK; CHUCTEMOM OJMHOYHBIX CKB@KUH - T'EOJOIMYECKH 000COOIEHHBIX
HEOTHOPOIHBIX 00BeKTOB [1, 2].

[TocnenoBarenbHOCTh  OypeHHUs pa3BENOYHBIX CKB@KHWH Ha  YIJIEBOJOPOJBI  MOXKET
OCYILECTBIATHCS O Crylaroniei ninu nonsyiei cucreme. [Ipu nepBoii npoucxoaut pazdoypuBaHue
BCEH IUIOIIAJM MECTOPOXKIAEHHUS 10 PEIKOM CETH ¢ NOCIEAYIOUMM €€ YIUIOTHEHHMEM Ha
MEepCIEeKTUBHBIX y4yacTKax. BTopas pa3BuBaeTcsi ¢ mocieoBaTeNbHbBIM OypeHHEM CKBaXUHBI I10
IIPOEKTHOM INIOTHOCTH CETU OT N3Y4YEHHOMN YacTH K HEU3YUYEHHOM.

MHoro3anexxHble MECTOPOXKJIECHHUS YIIIEBOJOPOJAOB MOTYT pa3BeIbIBAThCS MO CHUCTEMaM -
CBEpXY BHHU3 MJIM CHM3Y BBepX. VX BBIOOp 3aBUCHT OT KOHIIEHTpPALMil 3al1acoB YIJeBOAOPOAOB B
paspese. Pa3Benka cBepxy BHU3 d(pdeKkTHBHA NMPU MX KOHIEHTPAIMM B BEPXHUX TOPHU30HTAX a
CHHU3Y BBEPX - B HUKHHUX.

[Tpu BBIOOpE B pa3BeJOYHOM CETH HAaXOJSAT CBOE BBIPAXKEHHE MPAKTUYECKH BCE MPUHIUIIBI
pasBenku [1l]. Ilpunyun paenou u3yyeHHocmu CIYKHUT OOOCHOBAaHHUEM pa3MELICHUS TOYEK
nepeceyeHus B ONpeieICHHOM MOpsAIKe, T.€. B (hOpMe CeTH.

Ilpunyun ananocuu TMO3BOJSAET WUCIIOJIB30BATh HAKOIUIEHHBIM OMNBIT Pa3BEAKU OJHOTHUITHBIX
MECTOPOKICHUM ISl OIpeneseHUs] OPUEHTHPOBKU, (GOPMBI M PACCTOSHUN MEXIYy TOUYKaMHU
nepeceueHus. 9T0 0COOEHHO BaXKHO JUIsl CTa/IMU NPEABAPUTENLHON pa3BeNKH, KOTIa HEIOCTaTOYHO
JAHHBIX O TEOJIOTUM MU CTPYKTYpe MECTOPOXKACHHs, MOPPOJIOTUU U pa3Mepax PYyIHBIX Tel U
M3MEHYMBOCTH UX TMapamMeTpoB — (pakTopax, B COOTBETCTBUU C KOTOPBIMH IIAHUPYETCS U JIOJDKHA
pa3BUBATHCS pa3BeoYHAs ceTh. B MeToandeckux ykazanusax ['K3 manpl pekoMeHauu mo BeIoopy
Pa3BEOUHBIX CUCTEM M OINPENEICHUIO PACCTOSIHUI MEXKIY TOUYKaMM IEPECEUYEHUs B 3aBUCUMOCTHU
OT CJIO’KHOCTH T'€0JIOTHYECKOT0 CTPOEHUs, MOP(OJIOTUU U pa3MEPOB PYAHBIX TEN. DTH PACCTOSHUS
Qg QepeHIIPOBaHBI IO KaTETOPHUSIM 3aI1acoB.



B mpaktuke pa3BeoKH OTMEUalOTCS 3HAYUTENBHBIE OTKIOHCHHS OT PEKOMEHIOBAHHBIX
paccTosiHui, 00OCHOBAaHHBIC PE3yJIbTaTaMH AKCIEPUMEHTAIBHBIX MCCIICOBAHUN TIO ONTUMHU3AIUH
pa3BEI0YHOM CETH.

Ipunyunest  nocredosamenbHblX NPUOIUIICEHUN U  BLIOOPOUHOU Oemanu3ayuu AT
OCHOBaHWE JJisi CTYIICHUS pPa3BEJOYHOM CETH Ha YYacTKaX, IOJrOTaBIMBACMBIX IS
MEPBOOYEPETHON OTPabOTKU. /10 nmpunyuny aumaniocuu TOIYYCHHBIC TaHHBIC PACIPOCTPAHSIOT Ha
ApyTUe YU9acTKH.

[lpu crymeHun pa3BEIOYHOM CETH PACCTOSHUS MEXKIY TOYKAMU HAOIIOJICHHS OOBIYHO
COKPAIIAIOTCS BABOE MO0 OJHOMY MJIM OOOMM HAIPABIICHUSM JIMHEWHBIX TOJICEYCHU.

Ipunyun noanomwl ucciedo8anusi MPUMEHHUTEIBHO K Pa3BEIOYHOW CETH HAXOIHUT CBOC
BEIPOXCHUE B TMPOXOJKE 3aKOHTYPHBIX O€3pYAHBIX CKBaXHH M TOPHBIX BBIpaboTOK. OHHU
UCTIOJNB3YIOTCS JUISI HAXOXKICHHUS BHEIIHETO KOHTYpa OpPYACHEHUS METOJOM OrpaHHYCHHON
HKCTPATIOJISIIHH.

Tpunyun nHaumenvuux 3ampam cpeocmas u 8pemMeHy BOILIONICH B METOIMKE pa3BePThIBAHUS
Y TIOMCKA ONTHUMAJIbHOM IJIOTHOCTH Pa3BEIOYHON CETH.

[ToMUMO reoMeTpUYECKH MPABUIILHOW Pa3BEIOYHON CETH, BHIPAOOTKH M CKBAKUHBI MOTYT
pacrojarateCsi B JUHHUSAX MMOJACCUCHUS TaK, YTO UX YBSA3KA B CMEKHBIX COCEAHHMX JIMHUSX HE JIACT
NPaBUIBHON ceTH. B 3TOM citydae mpencTaBUTEIIBHOM SBIISICTCS OJIHA CHCTEMa pa3pe3oB. JTO TaK
HaszpIBaeMas pa3BelKka MO MPOPWISAM, MPUMEHseMas MPH MOIIHBIX KPYTOMAIAIONINX 3aJIekKax,
HATpUMEpP MEIHO-KOYCIaHHBIE MECTOPOXKICHUS, WM W3BUWIHMCTBIX JICHTOYHBIX TEJ, HAlpUMep
QJLTIOBHATIBHBIC POCCHIIIH.

Yem monHEEe COOTBETCTBUE (OPMBI CETH, OPHCHTUPOBKU pa3BEIOYHBIX MpOouiIei
OCOOCHHOCTSIM T'€0JIOTHYECKOTO CTPOCHUS MECTOPOXKACHUS, MOPQOJIOTUU PYIHBIX TET U
W3MEHUYUBOCTH OPYACHEHHS, TE€M MEHbBIIECH IJIOTHOCTHIO CETH MOXXHO TONYYUTh OXKUIAeMbIe
pe3yIbTaTHI.

Ilnomnocmo paseedounoll cemu BBIPAKAETCS PACCTOSIHUEM MEXIYy TOYKAMHU HAOJIIOJICHHUS
(CKBaXXMHAMH WJIA BBIPA0OTKAMHU) TIO JIBYM pPa3HOOPHUCHTHPOBAHHBIM IMPEHMYIIICCTBEHHO
B3aMMHOOPTOTOHAJIBHBIM CHCTEMaM JIMHEWHBIX MOACEYEHUI B TUIOCKOCTH pyaHoro Tena. OaHa u3
HUX OOBIYHO COBIAJACT C MPOCTUPAHMEM HIIU MPOTSHKCHHOCTBIO TENa, Jpyras — ¢ HalpaBICHHEM
MaJICHUS WK IUpUHOM Tena. OCHOBHBIMU (haKTOPaMU, BIUSIONIMMH HA TUIOTHOCTD CETH, SIBJISIFOTCS
pa3Mepsl U KOMITAKTHOCTh MECTOPOXKICHHS U CTETICHh N3MEHIMBOCTH MOP(OIOTHH TENl U Ka4ecTBa
M0JIe3HOT0 UcKomaemoro [3].

OnTuMaIbHON CYMTaeTCs Takas IUIOTHOCTh CETH, KOTopash OOeCHeYHT IOyYeHUe
He0oOXOIMMOM IS MoIcUeTa 3aMacoB pa3BelI0uHON HH(GOPMAIIMK ¢ MUHIUMAIBHON MOTPEIIHOCTHIO,
MIPY YCIIOBUU COOJTFOICHUS IPUHITUITIOB Pa3BEIKH U BBITIOTHEHUS 33124 KaxI0H ee ctaaui. OObIIHO
OILICHUBAETCS TIOTPEUIHOCTh OMpeaeneHuss MOp(OJIOTUU, pa3MEepoB W KadyecTBa IOJE3HOTO
MCKOIIaeMOT'0 — OCHOBHBIX MTapaMeTPOB K MOJICUETy 3aracoB. JoCTaTOYHO 0OOCHOBAHHBIX BEJTUYHH
MPEIEIIbHO JOMYCTUMBIX MOTPEHTHOCTEH He yeTaHoBIeHO [1, 2].

[TorpemHOCTH (OPMBI U pa3MEPOB TENl ONPEEIISIOTCS OTHOCHTEIBHO ATaJIOHOB-Pa3pe30B,
MMOCTPOCHHBIX TI0 MAKCUMAIBHOMY YHCITy TOUYEK HAOMIOACHHS B IMHUU MOjAceYeHHs. VX Ha3bIBAIOT
TaK)Ke ONTMOKAMHU aHAJOTHH, CBS3aHHBIMHA C YBS3KOH KOHTYPOB TEJ IOJE3HBIX HCKOITAEMBIX B
CMEXKHBIX pa3zpesax. [lorpemHocTi kauyecTBa 00YCIOBIEHBI TUCKPETHOCTHIO WIIH MPEPBIBUCTOCTHIO
OpyJieHEeHUs. 3a ITAJIOH KavyeCcTBa MPUHUMAETCS 3HAUYCHUE, BEIYMCIICHHOE JIUIS STAJTOHHOTO YJacTKa
C TPUBICYCHHEM BCEX TMOJHBIX MEPECEYCHHI PYTHOTO Tela, MOMYyYEeHHBIX Ha BCEX CTaAMSIX
pa3BeJIKH U TIPH IKCILTyaTaIl|H.

Jlutepatypa

1. Mumotur A.T'. ['eonorust 1 pa3Besika MECTOPOKICHHUH MOJIE3HBIX UCKOMAE-MbIX. — YYEOHUK IS
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2. Kaxman A.b. Ilouckun u pa3Bemka MECTOPOXKICHUM IOJE3HBIX HCKOMaeMbIX. [Ipon3BoaCTBO
reosioropasBeouHbIX pador. — M.:Henpa, 1985.
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3. Cmupnos B.U., IIpokodrer A.II. Iloacder 3amacoB MECTOPOKICHUH MOJIE3HBIX HCKOMAEMBIX. —
M.: I'ocreonrexm3mar, 1960.— 672 c.

2. TOPAAOK BBIITIOJTHEHUS KYPCBOI'O TIPOEKTA

KypcoBoil mpoeKT BBINOIHAETCA IO MaTepHallaM IIPOU3BOJACTBEHHOM IPAKTUKH WIH C
UCIOJIb30BAHUEM T€O0JIOTMYECKUX MarepuanoB kadenpsl llpuknanHol reosoruu, TEXHOJIOTMU
nouckoB u pazseaku MIIM CO® MIPU PITY. Ilpu BbiOOpe TeMbl KypCOBOIO IIPOEKTa
HEOO0XOAMMO OLIEHUTh BO3MOXHOCTb IPOJODKEHUS MCCIEJOBAHUN C 1LEJIbI0 IOATOTOBKU
BBIITYCKHON KBaTH(PUKAIIMOHHON PabOTHI.

KypcoBoil mpoeKT NoKeH ObITh MOCBSILEH METOAUKE MPOBEACHUS Pa3BEAOUYHBIX pabOT Ha
KOHKPETHOM MECTOPOXKICHHH (y4acTKe MECTOPOXKACHHs). B CTpyKType KypCOBOTO MPOEKTa,
MMOMUMO OOIIETEeOJIOTHYECKO W pacyeTHOW dYacTH, HEOOXOAMMO HaiIuuue TpaduuecKkoro
NpuIoXkeHus (MJIaH MpOBEIEHUS pa3BeAOYHbIX paboT). Huske mnpuBeneHo OpUEHTHPOBOUHOE
CoJiep’KaHuE U MOPSIOK BHIMOIHEHHSI KypCOBOTO ITPOEKTA.

[TpenmosnokuM, 4YTO CTYAEHT HPOXOIWJI IPOU3BOJACTBEHHYIO INPAaKTHKYy B OpraHU3alluy,
3aHUMAIOIIEHCS OUEHKOM  pYAONPOSBICHUSA, PAa3BEIKONM WM HSKCIUTyaTaAlMOHHOW pa3BeAKON
MECTOPOXKJICHHS U cOOpas MaTepralibl IO KOHKPETHOMY PYIOINPOSIBICHUIO WIIM MECTOPOXKIeHH 0. B
9TOM CJIy4ae BO3MOYKHO BBIITOJIHEHUE KypCOBOTO IIPOEKTA 10 METOJMKE Pa3BEIKH MECTOPOXKICHUS
WA IO METO/IMKE €ro JI0pa3BeKu (PYIHOro Teja, ITyOOKHX TOPU30HTOB, (DJIAHTOB U T.1.).

BBenenune

OO0ue cBeeHUsl O pa3BeayeMOM MECTOPOXIECHUH (aIMUHUCTPATUBHOE U reorpaduieckoe
M0JIOXKEHUE, TPaHuIbl, Tuioniaap). KpaTkue cBefieHus 0 KiMMaTe, oporuaporpapuu, CeiCMUYHOCTH
pailoHa, MEp3JIOTHBIX YCIOBHUAX. OKOHOMHMYECKas OCBOCHHOCTb paliOHa MECTOPOXKICHHUSA:
TPAHCIIOPTHBIE YCJIOBHSI, HAJIMYME HACEIEHHBIX ITYHKTOB U IPENIoJIaraeéMbIX MOTpeduresneit
MHUHEpAJILHOTO CBIPbs, 00€CleuYeHHOCTh paloueil Ccuiloi, sHepreTHyeckas ©0a3a, HMCTOYHUKHU
XO35IIICTBEHHO — MUTHEBOTO M TEXHUYECKOro BOJOCHaOkeHMs. KpaTkue cBeleHUs O HAIUYUU B
palioHE MCTOYHUKOB CBIpbS Ul IPOU3BOJACTBA CTPOUTEIBHBIX MAaTEPUANIOB, CTEIEHU UX
M3yYEHHOCTH U MPOMBIIIJIEHHOTO OCBOEHHUSI.

1. I'eostornyeckoe CTpOeHUE MECTOPOKACHHUS

[Tosumms  pa3BeayeMoro MECTOPOXKICHUS B OOIIEH TEOJOTUYECKOW CTPYKType paioHa.
['eonoruueckoe CTpoeHUE MECTOPOXKIEHHUS, MpeAcTaBlieHHe O ero reHe3uce. CTPYKTYpHBIE,
JUTOJIOTUYECKHE U JIpyrue (HaKTOpbl, ONpPENENSIIONINe YCIOBHS 3ajeranus, MOpQoJOTHI0 Tell U
KauecTBO  ToJIe3HOro  uckomaemoro. KomumyecTBO  Ten  MOJE3HOTO  MCKOIMAEMOro,  MX
Moponoruueckue tunbl. KpaTkas xapaktepucTuka GOpMbI U CTPOCHUS Ka)kI0To Teja MOJIE3HOT0
HCKOIIaEMOI'o: MOIITHOCTh H eé HU3MCHYUBOCTL, MNJIMHHA IO NPOCTHPAHUIO U pasMax I10 MaJACHUIO,
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YCJIOBUA 3aJICTaHUA, XapaKTCp BbIKIIMHUBAHUA, OCOGGHHOCTI/I KOHTAakKTOB C BMCIIAarOIIIMMHN
nopoaaMu. ['pynma CIIOXKHOCTH CTPOCHHS MECTOPOXACHHUS IO YCIOBUSAM pa3BelkH (110
knaccupukanuu I'K3).

2. BemecTBeHHbIN COCTAB Py

[IpupoHble pa3HOBUAHOCTH MOJIE3HOI'O HCKOMAEMOr0, UX MUHEPAIbHbBIM U XUMUUYECKHUI COCTaB,
(bu3MKO-MEXaHNYECKHE CBOMCTBA, TEKCTYPhl M CTPYKTYpbl pyna. M3MeHeHue cocraBa U (hU3HMKO-
MEXaHUYECKHUX CBOWMCTB I0JIE3HOTO HCKOINAEMOIO B 30HE BBIBETPUBAHUS (OKUCIIEHMS); TIyOHMHA
pa3BuTHA 3TOM 30HBI. Hanuume 30HANBHOCTH B pPacHpPElElICHUH OCHOBHBIX M IIOIYTHBIX
KOMIIOHEHTOB, a TaK)X€ OTAEIbHBIX TE€J IOJIE3HBIX HCKOINAEMbIX, OOOTallEHHBIX IMOINYTHBIMHU
KOMITIOHEHTAaMH, U OLIEHKA BO3MOXHOCTH UX CEJIEKTUBHOU OTPaOOTKH.

3. Metoauka pa3BeJKH MeCTOPOKICHHUS

TexHuueckue cpencTBa pa3BeKd, X COOTHOIIEHHE. Ha3zHaueHuWe, cucreMa pacrloiOXKEeHUs U
OPHECHTUPOBKA Pa3BEIOYHBIX BBIpaOOTOK. OOOCHOBAHME MPHUHATOW F€OMETPUU U TUIOTHOCTH CETH
pa3BeOYHBIX BBIPAOOTOK. MeTonuka U3yYeHHsS MPHIIOBEPXHOCTHBIX YacTe M TIIyOOKHX
TOPU30HTOB MECTOPOXKACHUSA. MeToauka reopU3nIeCKUX HCCICAOBAHUM, MPOCKTUPYEMBIX IS
pa3Beaku MecTopoxkaeHus. OO0CHOBaHME NMPUHATOW METOJIMKH ONpPOOOBaHUS PyJ U BMEUIAOIIMX
nopoJi. Buzbl onpoboBaHust u criocoObl 0TOOpa MPO0, UTMHA CeKIMi U ceueHue 0opo3a. OneHka
JIOCTOBEPHOCTH PSIOBOTO OIPOOOBaHMs, 00bEM MpsiMoit 3aBepku. OOOCHOBaHUE CXeMBbI 00paboTKH
npoO, KOHTPOJIb KavyecTBa UX O0pabOTKH, €ro 00BEM, PEeryisipHOCTb. AHAIMTHYCCKHE PAOOTHI:
00BEMBI, METOIBI TIPOBEICHUSI KOHTPOJIBHBIX UM apOUTPaKHBIX aHAIM30B. METOIUKa OIpeeIeHuUs
00bEMHOM Macchl pya. Ilpeanonaraemas MeToauka mnojacyéra 3amacoB. Konaunum ans mojacuéra
3aI1acoB.

3akjaueHue

OxnpaeMele pe3ynbTarel paborT. IlpeamonaraeMele 3amachl, MX KaTeropH3alys, BEpOSTHOE
KOJINYECTBO, '€0JIOr0-3KOHOMHUYECKas oleHKa. OOIue nepcrneKTUBbl MECTOPOXKICHHS.

Jlutreparypa
[IpuBOAUTCS CHIMCOK UCIIOIB3YyEMOU B IIPOEKTE JINTEPATYPHI.
IIpuMepHBIil JIAaH HATHCAHUS KYPCOBOH padoThI
Konnuectso crpanun
BBemeHHUE . . ... . e 1,0

(compoBokaeTcsa 0030pHOM cxeMOi)

1. 'eosnornyeckoe CTPOEHHE MECTOPOKIEHUS
1.1. TTo3ummst MECTOPOXKIEHUS B OOIIEH re0JOTHUECKON CTPYKTYPE PAHOHA . . .. . oovvvvnnvn ..

N ¢ K

1.2. JluTonoruueckasr xXapakTEpHUCTHKAa OCAJOYHBIX, BYJIKAHOT€HHO-OCAJIOYHBIX U BYJIKAHOTCHHBIX

100} 00 1 (N N o e ¢

1.3. IleTpoxumMudeKass  XapaKTEPUCTHUKA WHTPY3UBHBIX OOPAZOBAHMUM . . . . . .o v vveeve e v
v 1,0-15

1.4. OKONOpYIHBIC U3MEHEHUS TIOPOM .« « « vev v v o v o v - 1,0-15

1.5. KonraecTBo pyaHBIX TEIl, BX MOPQOJIOTHS . BHYTPEHHEE CTPOCHHE . . . oo v v v e e e veen e e e

............ 05-1,0

1.6. XapakTepuCTHKa OCHOBHBIX PYAHBIX T . . .. . . . . 1,5-2,0

(dbopma pymHBIX TEN, MOIIIHOCTh M €€ H3MEHUYUBOCTD, JUTHHA 10 TPOCTUPAHHIO U pa3Max M0 MajcHUIO,
YCIIOBUS 3aJIETaHMs, XapaKTep BBIKIMHABAHUSA U T.1.)
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1.7. Tpynma caoXKHOCTH IS LeeH pa3Bedku . . . . . ...... .0,5
2. BemecTBeHHBIN cocTaB pya

2.1. IlpupoaHble pa3sHOBUAHOCTH PYJI, UX MUHEPATIbHBIA U XUMUYECKHM COCTAB . . . . ..o v vv ...

......... 1,5-2,0

2.2. TEKCTYPBI U CTPYKTYPBI PY « « « v v v eeveee e e e s 05-1,0

2.3. 30HATBHOCTD OPYIACHEHUS . « .« o v v vveee e ee e 1,0-15

2.4, 30HA OKUCHEHHS . . . v v v oveeee e e eeee e eeee 0,5-1,0

3. Meroauka pa3BeaKu

3.1. TeXHHYECKHUE CPEACTBA PA3BEAKH . . . . . ..\ oo . .. 05-1,0

3.2. ObocHOBaHKE TEOMETPUH U IJIOTHOCTH CETH Pa3BEAOUYHBIX BBIPAOOTOK . . . .o v v v e v e n s
..10-15

3.3. Meronuka U3y4eHUs TIPUIMTOBEPXHOCTHBIX YacTel U ITyOOKHX TOPU30HTOB MECTOPOIKICHHUSI . .
....... 1,0-15

3.4. l'eopm3nyecKue paboThl . . . . oo v v e, .. 1,0-15

3.5. OGocHOBaHME TMPHUHITONH METOIUKH OMPOOOBAHUS Pyl M BMEMIAIOMINX TOPOX . ... ... ...
.............. 10-15

3.6. ONIPOOOBAHHUE . . o v oo vvve e ee e ee e aen e s 15-20

3.7. O0pabOTKATIPOO .+« v v v e e e e ee e ees 15-2,0

3.8. AHATATHYIECKHUE PAOOTBI . . . . oot v e e e e 1,0-15

3.9. KOHTPOJIb OTIPOOOBAHMSI. ...\ vvvenrerenrannennannannn 0,5-1,0

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

2111 {01 (5350 (S 05-1,0

I'paduueckne marepuansl: 0030pHast cxema (B TEKCTE); I'e0JIOTHUECKas KapTa MECTOPOKIACHHS
(macmrad 1:5 000 — 1: 1 000) ¢ BeIHECEHHBIMU Ha HE€ MPOECKTHBIMH BBIPAOOTKAMH M MPOPUIISIMHU;

1-2 mpoeKTHBIX pa3pe3a ¢ MPOCKTHBIMU BBIPAOOTKAMH.

TpeGoBanuss kK 0(OpPMIIEHHI0O KYPCOBOI0 NpoOeKTa (THTYJIbHOIO JIMCTA, COJEp:KAHMS,
rpaguyecKuX MaTepHaIOB M NMPHJIOKeHWH, cucka gureparypsl) no 'OCTy u npaBmiam

npunsateiv CO® MI'PU PITYY.

3. IEPEYEHb PEKOMEHJYEMOM JIUTEPATYPBI JJI51 BBIIIOJTHEHUA
KYPCOBOI'O ITPOEKTA

1. Areitkun A.C., baiipon N.10., bekkep A.I'. u np. Meroauueckoe pyKOBOACTBO IO pa3BEAKe

pocchlnieid 30710Ta 1 oj0Ba.— Maragan: Marajanckoe KHUXHOe U31-Bo, 1982. — 218 c.
2. Ans60oB M.H. OnpoGoBanre MeCTOpOXKACHUH TOJIe3HBIX UcKomaeMbix.— M.: Henpa, 1975.
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3. Apucros B.B. [Torcku MectopoxieHnii TBEpIbIX N0JE3HbIX nckonaemsbIx. — M.: Henpa, 1975.
—253 c.

4. bapcykoB B.JI., I'puropsa C.B., OBuunuukoB JI.LH. ['eoxumuueckue MeTOJIbI MOUCKOB
pyaHbIX MecTopoxaenuil. — M.: Hayka, 1981. — 318 c.

5. bexkep A.I'., bekkep JLK., JlemeBbix A.Il. u ap. Meronuyeckue yka3zaHus IO IMOJCYETY
3amacoB 30JI0Ta U 0JI0Ba B POCCHINAX. — Maragan: Marajganckoe KHUKHOE U31-Bo, 1979. — 144 c.

6. beyc A.A., I'puropsin C.B. I'eoxuMuueckre METO/bl MOUCKOB U Pa3BEIKH MECTOPOXKICHUMN
TBEPABIX MOJIE3HBIX UCKonaeMbiXx. — M.: Heapa, 1975.

7. buptokoB B.U., Kynmuunxun C.H., Tpopumor H.H. Iloucku u pasBenka MecTOPOKACHUI
MoJie3HbIX uckonaeMbix. — M.: Heapa, 1987. — 415 c.

8. bop3ynoB B.M. Iloucku 1 pa3Beaxa MECTOPOKAECHUI HEPYAHOIO METANIypPIrHUY€CKOIO ChIPbSL.
— M.: Henpa, 1980. — 303 c.

9. bop3ynoB B.M. Pa3Benka u mpoMbIlUIeHHAsT OLIEHKA MECTOPOKICHUN HEPYAHBIX MOJIE3HBIX
uckonaembix. — M.: Henpa, 1982. — 310 c.

10. Bopzyno B.M., I'poxoBckuii JI.M. Iloncku u pa3Beaka MHHEPAIBHOIO CbIPbS JUISA
XMMHUYECKOH mpoMbIuieHHOCTH. — M.: Henpa, 1978. — 264 c.

11. Bosipko I'.}O. DxoHOMHKa MUHEpaILHOTO CHIPBs. — Tomck: M3a-Bo «Ayaut-Uudopm», 2000.
—365c.

12. Bposun K.I'., I'paboBaukoB B.A., llymumua M.B., fIzukoB B.I". [IporHo3s, nmoucku, pazBeaka
U TMPOMBIIUIEHHAs OLIEHKa MECTOPOXKJICHUM ypaHa Juis oTpaOOTKM MOJ3EMHBIM BbIIIETAYUBAHUEM.
— Anmatsl: I'sutbiM, 1997. — 384 c.

13. bpykc P.P. buonornueckue Meroasl MOUCKOB MMOJE3HbIX UCKonaeMbix: Ilep. ¢ anrn. — M.:
Henpa, 1986.-311 c.

14. bynunun 10.C. u ap. Meroauka pa3Benku pocchineld 3o10ta U muatuHouaoB / Ilon pen.
N.b.®neposa u B.M.Kyropruna. — M.: THUI'PU, 1992. — 285 c.

15. beiboukun A.M. u gp. KomIiuiekcHas Treojoro-3KOHOMHYECKash OIeHKa pPYAHBIX
MecTtopoxxaeHuil. — M.: Heapa, 1990. — 326 c.

16. beixosckuii JI.3., I'ypeuu C.H., Ilateik-Kapa H.I'., ®nepos N.b. I'eonornueckne xpurepun
nouckoB poccbineil. — M.: Hegpa, 1981. — 253 c.

17. BonkoB B.H. OcHOBBI reonoruu roproyux uckomnaemsix: YueoHoe nocodue. — CI16: U3n-Bo
C.-Ilerepbyprckoro yu-ta, 1993. — 235 c.

18. BonbdpamoBble MeCTOpOXKIEHHs, KpUTepuH uX mNouckoB u oneHku / Ilog pen. @.P.
AnensHa. — M.: Henpa, 1980. — 225 c.

19. I'eostorust MeCTOpPOXKIEHUH anaTuTa, METOAMKA X MPOrHO3MpOBaHUs U nouckos / [lox pen.
A.C.3BepeBa u P.M.®aitzyiuinna.— M.: Henpa, 1980. — 267 c.

20. I'eonorust mectopoxkaeHuit GochopuToB, METOJMKA UX MPOTHO3UPOBaHUS U MoUCKOB / [lon
pen. A.C.3BepeBa u A.C.MuxaitnoBa. — M.: Henpa, 1980. — 280 c.

21. T'eopusnyeckre METOAbI pa3BeAKH pyIHbIX MecTopoxxaeHuii / B.B.bponosoii, B.J[.bop1ios,
JLE.ITogropuas u ap. I[lox pea. B.B.bpoxosoro. — M.: Henpa, 1990. — 296 c.

22. T'puropsn C.B. IlepBuuHble TI'€OXMMHUYECKHE OpEOJBl TNPU TOUCKAX U pa3BEIKe
MecropoxaeHui. — M.: Henpa, 1987. — 408 c.

23. Tpuropsa C.B., Mopo3os B.M1. Bropuunble IUTOXMMHYECKHE OpEOJBl NPHU IOUCKAX
CKpbITOro opyaeHenus. — M.: Hayka, 1984.

24. Jpozno B.II., Komo W.JI., BopoobeB E.M. Iloucku u pas3Benka MECTOPOXKICHUN
MbE300NTUYECKOTO U KAMHELIBETHOTO ChIpbsi. — M.: Heapa, 1986. — 224 c.

25. Er3uxoBa H.3. [Touckosas kpucrammomoponorusi. — M.: Henpa, 1984. — 143 c.

26. Epemun MWN.B., bponoBeny T.M. Mapounblii cocTaB yrjiel M HUX pallOHAIbHOE
ucnoias3oBanue: CrpaBounuk. — M.: Heznpa, 1994. — 254 c.

27. 3namenckuit B.B. O6muit kypc nonesoit reopusuku. — M.: Heapa, 1989. — 520 c.

28. UanoB B.H., Kysmmnos B.II., barpak B.1. u ap. Meronuka pa3Beaku 30J10TOPYIHBIX
mecropoxaeHuii / Ilox pexn. I'.I1.Bomaposuua u B.H.NUBanosa. — M.: [IHUT'PU, 1991. — 344 c.

29. Kaxxnan A.b. Pa3Benka mecTopoxkIeHui mMone3HbIx nckonaembix. — M.: Heapa, 1977. — 328
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30. Kaxxnan A.b. [loucku u pa3zBegka MECTOPOXKICHUM MOJIE3HBIX UCKOMAeMbIX: TeopeTnyeckue

ocHoBbl. — M.: Henpa, 1984.
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reoJjoropa3BeouHbIX padot. — M.: Heapa, 1985. — 288 c.
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