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BBEJIEHUE

Hacmoswee nocobue umeem yenb nomousb cmyoeHmam,
obyuarowumcs no cneyuarbHocmu I ophoe Oeno cocmasums
KYpCOBOU Npoekm U o0ceoumsv oucyuniuny «Texnonocus
IKCHIAYAMAYUOHHOU paszeedKuy. B nocobuu evioenrenvt mpu
onoxka: 1) meopemuueckoe obocHosanue, 2) NOpPOOK
8LINOJIHEHUST KYPCOBO20 NPOEKMA, 3) nepeyerb peKoMeHOYeMOll
Jumepamypwvl 011 8bINOIHEHUS KYPCO20 NPOEKMA.

Llenvto Kypcosoeo npoekma sA6usiemcs uzyuenue cnocooos
appexmuenoll.  pazeeoku - MecmopoNCOeHUl  NOJe3HbIX
UCKONAEMbIX, a MAKdICe NOAYYEHUS. 8CeX UCXOOHLIX OAHHBIX,
HeoOX00UMbIX 0151 ONPeOeNeHUs UX NPOMBIULIEHHO20 3HAYEHUSL.

Bvinonnenue Kypcosoco npoekma nosgoaum 0Oyoyuemy
cneyuanucmy — 0C80UMb  OCHOBHbIE — NPUHYUNLL  BEOeHUs.
2€0/1020pa38edOUHbIX pabom 6 3A6UCUMOCHU OM  8UOd
NONE3H020 UCKONAEMO20, NPOMBIULIEHHO20 U 2eHeMmuUYecKo2o
munos OpyOeHeHusl, macuimabos u CLOdCHOCMU
2€0/102U4eCK020 CIMPOEHUs MECTNOPOIHCOCHULL.

Jlannoe nocobue 6ydem none3HvIM CmyoeHmam u npu
U3yueHuu JIeKYUOHHO20 Mamepuand, U npu  BblNOJHEeHUU
3a0anuti  1a60paAmopHo20  NPAKMUKYMA, U 6 npoyecce
NPOX0IHCOEHUSL YUeOHO-NPOUZBOOCNEEHHBIX NPAKMUK.

Ilocobue npeonasnauenHo O0ns CmMyOeHmMo8 — 2e010208,
00YyYaAOWUXCSL 8 MEXHUUECKUX 8)3aX.



1. TEOPETUYECKOE OBOCHOBAHUE
1.1 OcHoBHas 1eJb M BUIABI IKCIJIYaTALMOHHOMH pPa3BeaKH

OCHOBHOH yenvblo IKCIUTyaTAllMOHHOM pa3BEIKH SIBIISETCS
YTOYHEHHE KOHTYPOB TE€JI MOJIE3HBIX UCKOMAEMBIX, X YCIOBUI
3aJleraHus, BHYTPEHHETO CTpOEHHUS, KaueCTBEHHBIX
XapaKTepUCTUK M KOJIMYECTBA 3alacoB, IPOCTPAHCTBEHHOTO
[I0JIO)KEHWE  TNPOMBIIUIEHHBIX TUIOB U COPTOB DY,
TUJIPOTEOJIOTUYECKUX,  TOPHO-TE€OJIOTUYECKUX M APYTrUX
(bakropoB paspabotku Mmecropoxaenus [1]. IlomyuenHbie
pe3yabTaThl, a  TaKXKe  JaHHble  SKCIULyaTallHOHHOTO
OIpoOOBaHUs UCIIOJIB3YIOT: s pa3paboTku
HKCIUTYaTallMOHHBIX KOHIUIMHA TEKYLIEro M OINEepaTUBHOIO
IUIAaHUPOBaHMUsL  J1OOBIYM  pyJbl; Iepecyera 3amacoB ¢
NepeBOIOM UX B 0ojiee BBICOKHE KAaTErOpUU U BBIIECICHHEM
MIOATOTOBJIEHHBIX U FOTOBBIX K BBIEMKE 3aI1acOB; OIPEIEICHHUS
IUTAHOBBIX M (AaKTHUECKUX TMOTeph U  pa3yO00kKHUBaHUS;
KOHTPOJIS 3a MOJTHOTOM, KaYeCTBOM M TEXHOJIOTHEH O0TpabOTKU
MECTOPOKICHMSL.

OKcIulyaTalldOHHasi pa3Beka HauMHAeTCsl C MOMEHTa
OpraHu3aly  J0ObIYM  TIOJIE3HOTO  HCKOMAaeMoro  H
MpoJo/KaeTcs B TEYEHHE BCEro Iepuojaa pa3paboTKu
MecTopokJeHus. [lo oTHomeHnI0 K JOOBIYHBIM paboTaM OHa
MOXeET OBITh ONIEPESIKAIOIICH I COMPOBOXKAatoteH [1, 2].

Onepeoicarowjas 9KCHIYAMAYUOHHAA passeoka
OCYIIECTBJISIETCS paHbllle JOOBUHBIX paboT Ha 1-2 TOma
CHCTEMaMM TMOJI3EMHBIX TOpPHBIX BBIPAOOTOK HEOOJBILIOTO
CeueHUss M HernmyOOKHMX CKBaXHWH B IIpelenax JTaxa,
TOPU30HTa,  Tpynmbl  OJOKOB,  IMOATOTaBIMBAaEMBIX U
Hape3aeMmblx Jis 3Tux pabor. Ilpu OTKpBITEIX paboTax
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ONPOOYIOT CUCTEMBI B3PBIBHBIX CKBKMH Ha yCTYINax KapbepoB
WM TOJUroHax. Pe3ynbTarsl 3TON pa3BeIKU HUCHOJB3YIOT HIPU
TEKYILEM IIIaHUPOBAHUH.

Conpogoorcoarowas 9KCNILYamayuoHHas pazeeoka
MPOBOJUTCS B Mpezenax OJoKa, KaMephl, yCTyna Kapbepa WiH
HEMOCPEJCTBEHHO JIIOOOr0 OYMCTHOIO 3300l M CIYXKHUT JUIS
OIIEpaTUBHOIO IUTAHUPOBAHUS OOBIYH I10JIE3HOTO
HCKOIIaeMOTO.

1.2 Texunuyeckue cpecTBa IKCIUIYaTAIIMOHHON pa3BeaKH

K OCHOBHBIM TE€XHUYECKHM CpPEACTBAM JKCILUTyaTallMOHHOM
pa3BeKU OTHOCATCA TOpPHBIE pa3BEJOYHbIE BBIPAOOTKU U
OypoBBIC pPa3BEIOYHBIC CKBAXHHBI, a TakKe reo(u3uveckue
MeToibl. ['opHBIE pa3BeOYHBIE BBIPAOOTKH MOAPA3IEISIOTCS
Ha TOBEPXHOCTHBIE (KAaHABBI, TPAHIIEH, PACUUCTKH, HIyp(BI,
IOyIKW) U TIOJI3eMHbIE (IITOJIBHH, IIAXThI, KBEPIILIAru, MITPEKH,
BOCcTaroIue, pacceukn) [3].

Haubonee uHPOPMATUBHBIMU  SIBJISIIOTCS  TOpHBIE
BBIPAOOTKH, TPOWJICHHBIE BKPECT MPOCTUPAHUS PYIOHOCHBIX
CTPYKTYp, Tel U 3anexeil. DTo KaHaBbl, IWIypQbl, AYAKH,
KBepLUIark, pacceuku. Jlpyrue BoIpaOOTKH (TpaHIIeH, ITPEKH,
BOCCTAIOIINE), MPOIIEHHbIE 10 MPOCTHPAHHIO WM TaJICHHIO
PYIOHBIX TEJ, 3aJeXKeH, MO3BOJSIOT TPOCIEIUTh MO ITUM
HaNpaBJICHUSAM IPEPHIBUCTOCTh OPYIEHEHUs, U3MEHUYHUBOCTb UX
MOpGOJIOTHH  KaueCTBEHHOTO0  cocTaBa. B ycioBusix
pacwieHEeHHOro penbeda IMITOJBHU  33aJal0T  JMOO 1O
MPOCTHPAHMIO PYAHBIX Tell, THO0 BKpecT npoctupanus. [laxTer
TOJBKO C UENbI0 Pa3BEIKH MPOXOAAT peAKo, dale ux
Ha3HA4YCHHE COBMEIIAETCSI C OTOOpPOM  OONBIIEOOBEMHBIX
TEXHOJIOTUYECKUX Tpo0 Ui 3aBOJCKUX HCHBITAHUN WIH
MpoOHOW 3KcITyaTanueil. JTo Tak Ha3bIBA€MbIE Pa3BEIOYHO-
sKkcrutyataimonnsle maxTtel (POI). OHum Moryt mepecekaThb
PYIHOE TEJIO WK OBITh MPOWICHHBIMH B BHJIC HAKIOHHBIX FITH
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BEPTUKAJIBHBIX CTBOJIOB B CTOPOHE OT pYAHOTO Tena, C
nocjeIyromeil NpoXoJKoi n3 HUX KBEPIIAroB.

Br160p pa3BeOYHBIX TOPU30HTOB, CEUYCHUS U paaMyca
3aKpYIJIEHUS MOA3EMHBIX TOPHBIX BBIPAOOTOK OCYILECTBIISAETCS
C YYETOM BO3MOXXHBIX CHCTEM pa3paboTKH H 00BEMOB
Ipy30I€pPEeBO30K. JTU BBIPAOOTKH MOT'YT OBITh HCIOJIb30BaHbI
MIPU HKCIUTyaTaIUH.

BypoBble = pa3BemouHble  CKBaXHMHBI  SIBISIOTCS
YHUBEPCAJIbHBIMH TEXHUYECKUM CPEICTBOM pa3BeAkd. OHH
IPUMEHSIOTCS MO0 B COYETAaHHMM C TOPHO-Pa3BEJOYHBIMU
BbIpaOOTKaMH, JIMOO CaMOCTOSTENbHO. [laBasi orpaHWYCHHYIO
MHGOpPMALMIO 110 CPAaBHEHUIO C TOPHBIMH BBIPAOOTKaMH,
OypOBBIE CKBKHHBI B TO YK€ BPEMs BBITOAHO OTIMYAIOTCS OT
HUX TEXHUKO-3KOHOMHYECKUMHU MOKa3aTeNIIMU.

[To cnocoOy paspyiieHuss ropHoil moponbl B 3aboe
CKBR)XMHBI pa3jIMyaloT BpallaTeJbHOE M YyAapHOe OypeHue.
[Ipu BpamarensHoM OypeHHH J(PQPEKTHBHO NPUMEHEHUE
HAaKOHEYHMKOB  OYpOBBIX  CHapsioB  HOJBIX  BHYTpPH,
o0ecreunBaIIUX MOJyYeHUE HEHApPYIIEHHOro CToJ0HKa
rOpHOl ~ Maccel  (KepHa),  IO3BOJISIOIIETO  COCTaBUTH
TEOJIOTUUECKYI0 KOJIOHKY (pa3pe3) Mo MeCTOpOXKIeHUI0. Takoe
OypeHue Ha3bIBAIOT K0/I0HKOGbIM. OHO SBISETCS OCHOBHBIM
BUJIOM Pa3BEOYHOTO OypeHHUs Ha PYIHBIX MECTOPOXKICHHSIX.
KepH 00b14HO OTOMpPAIOT 1O BCEH pyONPOIYKTUBHOM TOMIIE U
YaCTUYHO 110 BMEIIAFOIINM TTOPOIAM.

CKBaXUHBI  KOJIOHKOBOIO OypeHUss MOryT OBbITbh
BEPTUKAJIHHBIMHI, HAKIOHHBIMH WIJIM TOPH3OHTAIBHBIMU. MX
MOXKHO  MIpPOXOAUTH IO  MOpojaM  JI0OOW  KPEerocTH.
BepTukanbHble ¥ HaKJIOHHBIE CKBRKHHBI CITOCOOHBI JOCTHTATh
OompmMx TAyOMH. M3 9STUX CKBaXMH HMHOIJA BeJeTCA
HampaBJIeHHOE OypeHHe HOBBIX CTBOJIOB. YTOJ TIOJCEYCHHS
CKBRXMHOM pyIHOro Tena MAO0JKeH ObiTh He MeHnee 30°.
Henocratkn »3toro Buma OypeHHs: WCKPHBIEHHE CTBOJIA
CKBA)XMHBI, HEPEJKO JOCTUTAIOIIEe B HAKJIOHHBIX CKBa)XKMHAX
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OO0JIBIION BEIMYMHBI;, HETIOIHBIA BBIXOJ KEpHA U BO3MOXKHOCTb
ero n30UpaTeILHOTO UCTUPAHUS, MCKaXaoUIero
KAueCTBEHHYIO XapaKTEPUCTUKY IOJE3HOTO MCKOIaeMOro;
OrpaHUYEHHBIN 00bEM MaTepHaia il TEXHOJOTMUECKUX MPoo.

Bribop OypoBoro arperata ¥ KOHCTPYKLIHH OypOBOii
BBIIIKA 3aBUCUT B OCHOBHOM OT IIPOEKTHOW IJIyOMHBI
pa3BeIOYHBIX CKBAXHH W YCIOBUH (MecTta) OypeHHs — C
MIOBEPXHOCTU 3€MJIM, B IOJA3EMHBIX BBIPAOOTKaX WU C
aKBaTOpPUHW U JIHA pa3JIMYHBIX BOJOEMOB (peK, Mopell Hu
OKEaHOB).

[IpoexkTupoBanue HAKJIOHHOMN CKBAKUHBI TS
IIOJICEYCHMsI KPYTOIAJAIOIIEr0 PYAHOIO Tejla IPOBOAAT C
Y4E€TOM 3aJaHHbIX KOOPJIMHAT TOYEK €ro IepeceueHus,
JOIYCTUMOI'O YIJIa BCTPEYM M BO3MOXHOCTH HCKPUBIIEHUS
CTBOJIa CKBaXUHBI. TOUKM BCTpEUU CKBAKUH C PYIHBIM TEJIOM
JOJDKHBI  00pa3oBaTb B €ro  IUIOCKOCTH  MPaBUIIbHYIO
rE€OMETPUUYECKYIO CETh.

KosonkoBoe OypeHHe CKBaXXMH MOKET OCYIIECTBISATHCS
craukamu 300M, 3UD, 650M, 1200MP, CBA-800, YKb-7 u
zp.

Jpyrue BUbI BpalllaTeIbHOTO OYypeHHsI C pa3pylIeHuEM
TOPHOI MOpPOABI MO BCeMy 3320010 CKBaKUHBI - POTOPHOE U
TypouHHOe. OHHM IIUPOKO TNPUMEHSIOTCS TpPHU pa3BeIKe
HE(TIHBIX U TA30BBIX MECTOPOXKICHUI.

[Ipu pa3Benke pocchlliedl, HEKOTOPHIX IITOKBEPKOB U
MIOJIOTO3AJIETAOIIUX ~ PYIHBIX TEl MHPUMEHSIOT  yJapHO-
kaHatHoe Oypenue. Ilpum sTom cmocobe OypeHus 3a cyeT
MOBTOPSIIOIIUXCA  yapoOB MAaJarollero J0JI0Ta IMPOMCXOIUT
U3MeNbYeHHe TOpHOM  Macchl B 3a00€  CKBaKMHBI.
W3MmenpyeHHBI MaTepuan MNEpPUOAUYECKH M3BJIEKAeTCsl Ha
MTOBEPXHOCTh U MOCTyMaeT B 00paboTKy. JlocTonHCTBaMH 3TOTO
BUJA SIBJIIETCSI BBICOKAs CKOPOCTh MPOXOAKH (OCOOEHHO [0
riyounsl 150 M), BO3MOXKHOCTH OypeHHs 0e3 MPOMBIBKH,
MOJTy4eHHEe BCero MaTepuaiia B mpooy.

8



bypenue Gonpmum auamerpom (m0 1500 mm) mo3BossieT
MOJIYYUTh JJOCTATOYHO MaTepHalia Uil TEXHOJIOTUIECKHX MPOo.
OTcyTcTBHME KEepHA U OrPAHHMYEHHOCTH OypeHUs TOJBKO
BePTUKAIBHBIM  HAIMPABICHUEM  CY)KAIOT TPAHUIBI  €ro
MPUMEHCHHS. YJIapHOe OypeHHe OCYIIECTBISETCS CTaHKAMU
YKC-22, YKC-30, YI'b-50M u np.

1.3 OcHOBHBIE METO/IbI H CHCTEMBI IKCILJIyaTAHOHHOM
pa3BeaKu

OKcIulyaTallMOHHasi ~ pa3Bellka  MECTOPOXKIACHUM  —
CIIO)KHBIH M  MHOTrooOpa3HbIil Hay4yHO-TIIPOM3BOJCTBEHHBII
IIPOLECC, B KOTOPOM HCIOJIB3YETCS KOMIUIEKC METOII0B
JETAJIbHOTO aHaJlIM3a 3a COCTOSHMEM HeAp MpH J00bIYU
MOJIE3HBIX MCKomaeMmbIX. Haumbosiee 3HAYMMBIMH METOJIAMU
SKCIUTYTALIMOHHOM Pa3BEIKH SIBJISIFOTCS: JTUHEHWHBIC IMOICEYEHUS
TeJ TMOJIE3HBIX HCKOIMAaeMbIX (C ONpOOOBaHUEM) CUCTEMaMHU
OYpOBBIX CKBaXMH M TOPHBIX BBIPAOOTOK; Teo(pU3NYECKUe
UCCIIEIOBAaHUsI B TOPHBIX BBIPA0OTKAX W  CKBaXMHAX;
reOXMMHYECKHE U MUHEPAJIOrHYeCKHE NCCIIeI0OBaHUS.

JIuneliHble MOACEYEHUs TeNl MOJE3HBIX MCKONAEMBIX
OCYILIECTBISIOTCA OO pa3BEJOYHBIMU CHCTEMaMU OYpOBBIX
CKBa)XXMH, JINOO CHUCTEMaMH TOpPHO-Pa3BEeIOYHBIX BBIPAOOTOK,
b0 KOMOMHHMpPOBAaHHBIMH TOPHOOYPOBBIMH  CHUCTEMAaMHU.
IlenHoil myd pa3BeNKH SBISAETCS TEOJOTHMYECKas W Jpyras
uHpopmanusg,  mHoidydaemass B Ipolecce€  MPOXOAKH
pa3BeOYHBIX BBIPAOOTOK M OYpEeHHs CKBaXHH, a TaKXkKe OHH
UMEIOT ONpENEeNIeHHOe TEeXHUYecKoe HazHaueHue. Ywucio
HEOOXOJWMBIX  JIMHEWHBIX  TOACEUEHUH  OmpenenseTcs
pa3MepaMu Tell U HM3MEHUYHMBOCTHIO OCHOBHBIX MapaMETpOB,
UCTOJb3yeMbIX B TojcueTe 3amacoB. OHO JOIKHO OBIThH
ONTHUMAJBHBIM, C COOJIOJEHUEM TMPHUHIUIIOB pPa3BEAOYHBIX
pabot. JluHeliHOe mojaceYeHne MO3BOJSET MOCTPOUTH pa3pesbl
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U TIOTOPU3OHTAJbHBIC IUIAHBI, HWCHOJb3yEMbIE 3aTeM B
rpadu4ecKoM MOJIEITMPOBAHUN.

['eodusnueckue uccineoBaHusl B CKBRKUHAX U TOPHBIX
BbIpAOOTKaX SABJSIOTCS YHUBEPCAJIbHBIMU, II0 KOMIUIEKCY
pemaeMbIX 3a7ad, U BBICOKOA(PPEKTHUBHBIM MeTogoM. OHu
UCIOJIb3YIOTCS Ui KOppesuu re0JIOTNYECKUX
HEOAHOPOJHOCTEH, U B TOM YHCJIE PYAHBIX MTOJACCUCHUN MEXKIY
BbIpaOOTKAaMM U CKB@)XHMHAMH, OINPEAEICHUS KOHTYpOB
NPOAYKTHUBHBIX 3alie)kKeli B MEXKCKBOXKMHHOM IPOCTPAHCTBE,
KayecTBa IOJIE3HBIX HCKOMAEMBIX M JPYI'HX IapaMeTpoB JUIs
MI0JICYETA 3aI1acOB M OLIEHKU NIPOTHO3HBIX PECYPCOB.

[Tupoko pacpocTpaHeHbl U UMEIOT OO0JIBIIOE 3HAUECHHUE
reopU3NIecKue HUCCIENIOBAaHUS B CKBaXKWHAX, BKIIOYAIOIINE
KapoTaXX, MHKJIMHO- ¥ KABEPHOMETPUIO.

['eoxumuueckue MCCIICIOBAHUS npu pasBenke
MECTOPOKICHUI  MPOBOAATCS €  IENbI0  ONpeAeTeHUs
BEPOSITHOM  TJIyOMHBI ~ SPO3MOHHOTO  Cpe3a,  YBSI3KHU

PYIONPOAYKTUBHBIX 30H B CMEXHBIX Pa3BEAOYHBIX JIMHEHHBIX
MOJICEYEHMSIX, DKCTPANOJSLUU OPYACHEHMs] 3a UX MpeJensbl,
OLIEHKH  PYJOHOCHOCTH  TJIyOOKMX  TOPH30HTOB.  ITO
JOCTUTAETCS MyTEM CUCTEMATHUECKOr0 0TO00pa T€OXMMHUECKUX
npod B TOPHBIX BBIPAOOTKAX M 1O KEpHY Ppa3BEeJOUYHBIX
CKBAKMH,  IMOCIEAYIOIMX  00paboOTKM U MPOBEACHUS
CIIEKTPAJILHOTO aHaIM3a Mpo0, C OCTPOESHUEM T10 Pe3ysbTaTaM
aHaJIM3a MEPBUYHBIX OPEOJIOB PACCESHUS.

Munepanoruueckue HCCIeIOBAaHUS HAIpPABIECHBl Ha
pelieHre  CcIenyroIlUX — 3a4ad:  ONpEJeNIEHHE  IOJHOTO
MHUHEpAJILHOTO COCTaBa Py, MUHEPAIBbHBIX (POPM HAXOKIECHUS
U TPOCTPAHCTBEHHOTO  pa3MEIIeHHs  OCHOBHBIX U
CONYTCTBYIOIIMX IOJE3HBIX KOMIIOHEHTOB, IIOJIE3HBIX H
BPE/IHBIX 3JIEMEHTOB-IIpPUMECEH; BbIIEJICHHE 110 OCOOCHHOCTIM
MUHEPAJIBHOTO COCTaBa, TEKCTypaM M CTPYKTypaM pyId HX
MPUPOJHBIX  THIIOB; U3YYEHHE  MHHEpaIoru4yecKkoin
30HAJILHOCTH B JIONIOJTHEHUE K T€OXUMHUYECKOH.
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M3yyeHue reosornyeckux CBOMCTB MECTOPOXKICHHMM Ha
CTaJuM  OSKCIUIyTALMOHHOM  pa3BeAKHM  INPOBOAUTCA  C
MpUMEHEHHEM 00JbIIOro 0ObeMa OYpOBBIX CKBaKHH M TOPHBIX
BbIPAOOTOK. DTHM pPa3BEJOYHBIM CPEJICTBAM COOTBETCTBYIOT
TPYIIIBI CUCTEM Pa3BelKU: OypoBasi, TOpHAs U TOPHO-OypoBasi.
PazBenounble  cucreMbl  00€CHEUMBAIOT  BO3MOXHOCTb
HEOJIHOKPAaTHbIX  JIMHEMHBIX  IOJCEUYEHUN  PYIOHBIX  TEN
CKB&)XMHAMU M TOpPHBIMU BbIpaOOTKaMu, OOpa3yIOLIMMU B
IUIaHE WJIM Ha BEPTUKAIBHOM IUIOCKOCTH TIE€OMETPUYECKU
IPAaBUIBHYIO CE€Tb, Y3Jbl KOTOPOW MPEACTAaBIISAIOT MECTO HX
BCTpEUH.

[TonsiTue JuHetinoe nooceuenue orpenenseT
COBOKYIIHOCTb ~ OTJEJBbHBIX IEPECEUYeHUN pPYAHOro Tena
CKBa)XMHAMU WMJIM TOPHBIMH BBIPAOOTKAaMH 110 OAHOMY U3 TpeX
HampaBJIeHUH  (MOLIHOCTH, MNPOCTHUPAHUIO U  TAaJIEHUIO).
HauOonee UH(POPMATUBHBIM, XapaKTepU3YIOIUMCS
MaKCUMaJbHOW M3MEHYMBOCTBIO, SIBJISIETCS  HAIpPaBJIEHUE
BKPECT MPOCTUpPAHUS PYJHOIO TeEJla COBMAJAIOLIEE C €ro
MOIIHOCTBhIO. HaummeHblas  M3MEHYMBOCTH  IAapaMeTPOB
OpPYIAMHEHUsI OTMEYaeTcsi OOBIYHO MO MPOCTUPAHMUIO PYIHOTO
TeJa U MPOMEXYTOUHas - 110 MaJEHUI0 PYJHOTO Tea.

ITomyueHne  pa3BeOYHBIX  JAaHHBIX 10  TPEM
HaIpaBJIEHUSIM TO3BOJISIET OLEHUTh OOBEMHYIO M3MEHUMBOCTD
T€0JOTMYECKUX  CBOMCTB ~ MECTOPOKIEHUS: IIPOBECTU
rpaduyeckoe 1 00bEeMHOE MOJEIUPOBAHKE, IOCTPOUB CHCTEMBI
MIONEPEYHbIX M IPOJOJIBHBIX pPa3pe30B, IOTOPU30HTAIBHBIX
IJIAHOB U OJIOK-/IHarpaMM.

I'pynna OypoBBIX CHUCTEM, SIBJISCH CaMOW YHUBEPCAJIBHOW U
SKOHOMUYHOM, 00€CIeuYnBaeT MOJYYCHHE JOCTATOYHO TOJHON
U TpeICTaBUTENbHON  pa3BenoyHOW  HMH(oOpManmuu  Ha
MECTOPOKICHUSIX, HMEIOUIMX 3HAuUTENbHbIE pa3Mephl Tel
MOJIE3HBIX HCKOIMAEMbIX C BBbIIEpKaHHOH Mopdonorueil u
HEBBICOKOM CTEIMEHBbI0 JUCKPETHOCTU OpyleHeHHs. BbypoBbie
CKBA)KMHBI IIEPECEKAIOT PYAHBIE TEJa MPEUMYLIECTBEHHO IIO

11



HaNpaBICHUIO WX MOIIHOCTH, T. €. BKPECT NPOCTUPAHUSI.
HaOmroneHuss 3a  M3MEHYMBOCTBIO IApaMETPOB  PYIHBIX
3aJekKell MO0 MPOCTHPAHMIO W TAJCHUI0 OCYIIECTBISETCS
JUCKPETHO (TOYEYHO) [0 CUCTEMaM CKBaXXMH, PACIOJIO0KEHHbBIM
B JIMHUIO C YBS3KOW JQHHBIX CMEXHBIX CKBAXHH METOJIOM
uHTepnomsiuuu. Cpeau paccMaTpuBaeMoill Ipynmbl OypoOBBIX
CHCTEM Il pPa3BEAKH TBEPAbIX IOJIE3HBIX HCKOMAEMbBIX
BBIJICJIAIOTCA CUCTEMBbl CKBa)KUH: YIapHO-KaHAaTHOTO OypeHus,
BEPTUKAJIBHBIX W  HAKIOHHBIX  KOJIOHKOBBIX, TJIyOOKHX
HaIpaBJICHHBIX 1 MHOT03a00WHBIX.

I'pynna eopnvix cucmem naeT BO3MOXHOCTb IOJIYYHTb
MoNHyr0 W Oonee  JocToBepHYlO  uHpopmanui 00
W3MEHYMBOCTH  TEOJIOTMYECKUX  CBOMCTB  pa3BEAyeMbIX
MECTOPOXKJCHUH, Ja)ke HEeCMOTps Ha CIOXXHOCTh  HUX
TEOJIOTUYECKOTO  CTPOSHHs, HE-BBUICP)KAHHYIO (GopMy H
IPEPBIBUCTOCTh PYAHBIX TeJlI M KpailHE HEpaBHOMEPHOE
pacupenesieHre IOJIE3HbIX KOMIIOHEHTOB. B 3Toi rpymme
BBIJICJIAIOT CUCTEMBl KaHaB, LIyp(oOB, MITOJEH, Pa3BeJOYHBIX
maxT. Kaxxiast u3 cucreM uMeeT CBOM Pa3HOBHTHOCTH.

I'pynna  2opno-Oypogvix  cucmem  XapaKTepHU3yeTCs
MPUMEHEHHEM B PA3IUYHBIX COYETAHUSIX TOPHBIX BBIPAOOTOK H
OypoBBIX  CKBaXHMH. MX  COOTHOIIEHHWE  3aBUCUT  OT
reoMopoJOTHH  paiioHa,  CIOKHOCTH  TE€OJIOTHYECKOTO
CTPOEGHHUS  MECTOPOXJIEHUS U  HM3MEHUMBOCTU  CBOICTB
MoJIe3HOTO0  HWcKomaemoro.  HambGomee — pacmpocTpaHeHbI
KOMOMHAIIMM pPa3BEIOYHBIX CKBaXUH YAApHO-KAaHATHOTO HIIU
KOJIOHKOBOTO OypeHus ¢ myphaMu WK MaXTaMy, UTPAIOIIMHU
poJab  KOHTPOJIS M HUCHONb3yeMbIMH Uil oTOOpa
TEXHOJIOTHYECKAX P00, a TakkKe pa3BEeJOYHBIX INTOJCH WU
IIaXT B PAllMOHAJILHOM COYETAHUU C MOJ3EMHBIMU OypOBBIMH
ckBakuHamH (puc. 1).
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Puc. 1. Pa3BenouHble CHCTEMBI INTONEH M IIOA3EMHBIX CKBaKHH
KOJIOHKOBOTO OypeHust Ha OIIOTOPCKOM PTYTHOM MECTOPOXKICHUH
(Kopsixckoe Haropse) 1o [1].

CneBa - oObeMHas auarpaMmMa HW3MEHYMBOCTH JIMHEHHBIX MOACEUYCHHUH
(cyMMapHOl ANMHBI PYIOHBIX HHTEPBAIOB, CPEJHUX MOIIHOCTEH W
conepxkanuii prytH). CnpaBa - MPOEKIUS PyJHOH 30HBI HA BEPTHUKAIBHYIO
IUTOCKOCTb.

1 - aprummuTsl; 2 - TyonecyaHuky; 3 - pyAOKOHTPOIUPYIOLINHA HAABHT; 4 -
KOHTYp OOraTeIX pyA; 5 - yYacTKH IPOTHO3HBIX PECYpCOB pPTyTH: a -
Haubosiee BEPOSATHBIX, O - MEHee BEPOSTHBIX; 6 - TOpHbIE BHIPAOOTKH U
CKBOXHUHBI: a - KaHaBbl, WIypQbl, IITOJBHH, PACCEYKH, O - MOA3EMHbIE
CKBa)KUHBI.

1.4 ®opma ¥ NJIOTHOCTH Pa3BeJOYHOI ceTH

Pa3BeouHble CHCTEMBI CKBOKWH M TOPHBIX BBIPAOOTOK
pa3MemarTCcs MO JUHUSAM, WIH TaK Ha3bIBAEMbBIM JIUHEUHbIM
nooceuenusim [1, 2, 3]. HarpaBieHue CKBaXHH U BBIPAOOTOK T10
OTHONIICHUIO K JTUM JIMHUSM W TPOCTUPAHUIO PYIAHBIX TeEIN
oproroHaibHoe. [103TOMYy MECTO WX BCTPEYH C MPOJOJILHOM
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IJIOCKOCTBIO PYJHOTO Tella MPOCUUPYETCs Ha JIMHEUHbIE
MoACeUYCHUsT B  BHUAE TOYeK (BHe wmacmTaba) WM
NPSIMOJIMHENHBIX ~ MHTEPBAJIOB  (OTPE3KOB), KOTOpbIE B
nanpHelmieM  OyleM — yIpOILIEHHO  Ha3bIBaTh  MOYKAMU
nepeceuenus [1].

[lo JWHEWHBIM TOJICEYEHUSIM CTPOAT  CUCTEMBI
MPOJIOJBHBIX PAa3pe30B, WU TMOTOPU3OHTAIIBHBIX IIJIAHOB, a
TaKKe MPOEKUMH HAa TOPU3OHTAIBHYIO WM BEPTHUKAIBHYIO
IUIOCKOCTh. JIMHEWHBIE TOACEYEHUS MOTYT MEHATh CBOE
HalpaBJIeHUE B COOTBETCTBUM C HM3MEHEHHMEM MPOCTUPAHUS
pyaHoro tena. MecTo Touek nepecedeHus JOIKHO BEIOUpATHCS
TakuM OO0pa3oM, YTOObI MOXKHO OBLIO IMOCTPOUTH CHUCTEMY
MOMEPEYHbIX Pa3pe30B W TMOJYYUTh B IUIAHE WM Ha
BEPTUKAIBHOW  IIJIOCKOCTM  TI'€OMETPUYECKH  IPABUIIbHYIO
pa3BeIOYHYIO0 ceTh. Takum oO0pa3oM, BO3HHKAaeT BTOpas
CUCTEMa JIMHEHHBIX IOJACEYEHUN, COBIAJAIONIAs C CHUCTEMOM
MONEPEYHbIX  Pa3pe3oB, B KOTOPOM  HM3MEHUYMBOCTH
T€0JIOTUYECKUX CBOMCTB PYAHBIX TE€J U BMEUIAIOLIUX UX MOPOJ
MOXET OTJIMYaThCs OT W3MEHYMBOCTH TIO HAIPaBJICHUIO
OCHOBHOW CHCTEMBI.

B nuHeiitHOM  mojAceYeHMHM N0  HANpPaBJICHUIO
HauOOJbIIeH HM3MEHYUBOCTH PACCTOSHUS MEXAY TOUYKAMH
HaOIOJICHUsT TPUHUMAIOTCS MEHbIIE, YeM IO JPYroMy
OPTOTOHAJBHOMY K HEMY HampaBieHuto. B 3rtom ciydae
oOpasyercsi MpsAMOYToJbHasg pa3BefouHas ceTh (puc. 2 a) ¢
sSYeKaMH, BBITSHYTBIMU 110 HANpaBJICHUID MaKCHUMaJIbHOU
W3MEHYMBOCTH, COBHAJAIONIEMY OOBIYHO C TPOCTUPAHUEM —
PYAHOIO TeJa WIH MPOAYKTUBHOM 3aJI€XKH.

[Tpu OTCYTCTBUHU OTYETIIUBO BBIPAKEHHOTO
HaIpaBJIEHUsl aHU30TPONHH, KOTJa 3aJI€Kb YCIOBHO CUUTAETCA
M30TPOIHON, U €€ M30METPUYHON (OpMe PacCTOSHUS MEXIY
TOYKAaMH HAOMIOAEHUS B JHUHUAX (M MEXAY JUHUSMH)
MIPUHUMAIOTCSI PABHBIMU - 00pa3yeTcs KBajparHas ceThb (puc. 2

6).
14



Haunbosee h5KOHOMHYHON CUMTAETCS POMOHMYECKAs! CETh
(puc. 2 B), KoTOpas IO YCJIOBUSAM IPHUMEHEHUS SBISAETCA
IIPOMEKYTOUYHON MEXY NPSMOYTOJIbHON U KBaIPAaTHOU CETHIO.
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Puc. 2. IlocnemoBarenbHOE CTryIICHHUE pPa3BEIOYHOW CETH IO
cragusiMm passenkd. [lo [1]. a — wu3HavanpHas KBajpaTHas ceTh Ha
NpeIBapUTENbHON CTaaun; O — MNpPSMOYroyibHAs CeTh, MOJYYEHHAas MpH
JICTAIbHOM pa3Bellke MyTeM COKpAILCHUs BJIBOE PACCTOSHUS MEXIy
CKBR)KMHAMH TI0 JIMHUHM BKPECT NPOCTHPAHUs; B — pPOMOMYECKass CETh,
0o0pa3zoBaBIIAsCS TIPHU JAOpa3BEIKE B Ppe3yJbTaTe MNPOXOAKH CKBOKUH B
LEHTPE sYEeK NPSIMOYroyibHOW ceTtu: 1-3 - OypoBbIC CKBaXHHBI: 1 -
MIpeIBapUTEIFHON Pa3BeIKH (@ - PYAHBIE, 6 - Oe3pymHBIE), 2 - IeTaIbHOMH
pa3Benku (a - pyaHbIe, 6 - Oe3pymHble), 3 - Hopa3Benku (a - pyaHbIe, O -
6e3pynHble); 4, 5 — JIMHUU KOHTYPOB PYAHOTO Tena: 4 - BHYTPEHHEro
KOHTYpa, 5 - BHelIHero; 6 - IMHUK CeTH, ONpeessoume ee Gopmy.

VYkazanuble (OpMBI CETH HaxOJAT NPHUMEHEHHUE Mpu
pa3BeKe MECTOPOXKJIEHUN TBEPIABIX IOJIE3HBIX HCKONAEMBIX.
Ha mecTopoxnenusix ne¢pmu u 2aza pa3BeJOYHbIC CKBAKUHBI, B
3aBUCHUMOCTH oT CTPYKTYPHO-MOP(}OIOTHIECKUX
O0COOCHHOCTEH  3ajexel, pa3MemiaroTcss Mo  Hpoduism,
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TPEYTOJbHOW M KOJIBLIEBOM CUCTEMAM, a TaKXE IUCKPETHOM
CUCTEME OJIMHOYHBIX CKBAKHH.

[lpopmnbnas cucrema d¢pdekTnBHA TpU  pa3BeIKe
3aJIexkKen, MIPUYPOUYECHHBIX K OpaxHaHTUKINHAIBHBIM
CTPYKTypaM,  30HaM  TEKTOHHYECKOIO  HIKpaHUpPOBaHUS,
cTpaTurpauyeckoro Hecorjacusi M (QaiuaibHOrO IMepexoa;
mpey2onbHol CUCTEMOM OCYILIECTBIISAETCS pasBenka
JIUTOJIOTUYECKH SKPAaHUPOBAHHBIX 3aJIEKEH; KOJBLEBOU -
KPYIHBIX W30METPUYECKUX JIOBYILEK; CHUCTEMOM OJMHOYHBIX
CKBXUH - TEOJIOTUYECKH O0OOCOOIEHHBIX HEOJAHOPOIHBIX
oobekToB [1, 2].

[TocnenoBarenbHOCTH OypEHUS Pa3BEAOYHBIX CKBAXKUH Ha
YTJIEBOAOPOABl MOXET OCYHIECTBIIATHCA IO CTyLIAIOIIEH WIN
noysymiei cucreme. Ilpu mepBoil mpoucxoaut pa3dypuBaHHe
BCEM IUIOIIAAM MECTOPOXKICHUS 1O PEOKOM CEeTh C
MOCJIEIYIOIUM €€ YIUIOTHEHUEM Ha MEpPCIEKTUBHBIX yYacTKaXx.
Bropass pasBuBaeTcs ¢ TOCIIEAOBaTEeNbHBIM  OypeHHEM
CKBAYKUHBI 110 IPOEKTHON MJIOTHOCTH CETH OT U3YYEHHOM 4acTH
K HEM3YYEHHOM.

MHoro3anexHele  MECTOPOXKACHHS  YIIIEBOJOPOJOB
MOTYT pa3Be/bIBaThCS MO CUCTEMAaM - CBEpXY BHM3 WJIH CHU3Y
BBepX. MX BBIOOp 3aBUCHUT OT KOHLEHTpalMid 3amacos
YTJI€BOIOPOAOB B pa3zpese. Pa3Benka cBepxy BHU3 3(PPeKTHBHA
IIPU UX KOHIIEHTpAlMM B BEPXHUX T'OPU30HTAX a CHU3Y BBEPX -
B HUKHHX.

[Ipu BbIOOpEe B pa3BeOYHOW CETH HAXOAAT CBOE
BBIDOKCHUE TPAKTUYECKA BCE MPUHIMIBI pa3Benaku [1].
Ilpunyun  pasnoii  u3yyeHHocmu  CIY)XUT OOOCHOBaHHEM
pa3MenieHHs] TOYEK IEepeceueHusi B ONpEeAENICHHOM IMOPSJIKE,
T.e. B (hopme ceTu.

Ilpunyun  aunanoeuu  TO3BOJIIET  MCIIOJIB30BATh
HAKOIUIEHHBIN ONBIT Pa3BEIKH OJHOTHUIIHBIX MECTOPOKIECHUI
JUIS  OTNpE/ENICHUs] OpPUEHTUPOBKH, (GOPMBI M PacCTOSTHUI
MEXIy TOYKAMM IepeceueHHs. DTO OCOOCHHO BaXXHO JUIA
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CTald TPEABAPUTEIBHON PpA3BEAKH, KOTrJAa HEIOCTaTOYHO
JAHHBIX O TEOJOTMM M  CTPYKTypE€  MECTOPOXKICHHS,
Mopdonoruu M pasmepax PyIHBIX TeT U U3MEHYMBOCTU HX
nmapamMeTpoB — (akTopax, B COOTBETCTBUH C KOTOPBIMHU
IUIAaHUPYETCAd W JIOJDKHA pa3BUBAThCS pa3BelOvyHAs ceTh. B
Mertoauueckux ykazaHusx ['K3 manel pekomeHganuu 1o
BEIOOPY Ppa3BEIOYHBIX CHUCTEM H OMPEICIICHHUIO PACCTOSHUI
MEX]1y TOYKAMH IEPECEUCHHUS] B 3aBUCUMOCTH OT CJIOKHOCTH
T€0JIOTUYECKOT0 CTPOCHHSI, MOP(HOJIOTHH U Pa3MEPOB PYIHBIX
Tel. DTH paccTosHHUSA IU(PEepeHIIMPOBAHbI M0 KaTErOpHUsIM
3aI1acoB.

B npaktuke pa3sBegKd OTMEUAIOTCS 3HAYUTEIIbHBIE
OTKJIOHCHHUS oT PEKOMEHIOBAHHBIX pacCTOSIHUM,
000CHOBaAHHEBIE pe3ynbTaTaMu AKCIEPUMEHTATBHBIX
HCCIIEA0BAHUM 10 ONITUMHU3ALMH PAa3BEJOYHOMN CETH.

Ilpunyunet  nocredoeamenvuvix  NPUOIUdNCEHUL U
8b100pOYHOU Oemanu3ayuyu AT OCHOBAaHUE JIsi CTYIICHUS
pa3BElOYHOM CETH Ha YydYacTKaX, MOATOTaBIMBAEMbIX IS
nepBoouepeHO  oTpaboTku. [lo  mpunyuny  ananocuu
MOJIyYECHHBIE TAHHBIE PACIIPOCTPAHSIOT HA IPYTUE YUACTKH.

IIpu crymeHnu pa3BeIOYHOW CETH PACCTOSHUS MEXKIY
TOYKaMH HaOMIOJeHUST OOBIYHO COKpAIIAIOTCS BIBOE IO
OJIHOMY HJIM 0OOUM HAMpPaBJICHUSM JIMHEWHBIX MMOJCECUCHHI.

Ipunyun nonnomsl ucciredosanusi TPUMEHUTEIBHO K
pa3BEIOYHOM CETHM HAXOJIUT CBOE BBIPAXKEHHE B MPOXOJKE
3aKOHTYPHBIX 0€3pyIHBIX CKBRXHH M TOPHBIX BBIpab0TOK. OHH
WCMOJIB3YIOTCS  JUISI  HAXOXKJIEHWS  BHENIHEro  KOHTypa
OPYAEHEHUS METOJIOM OTPAHUYEHHOMN IKCTPATIOJIALIUY.

Ipunyun naumenvbwiux 3ampam cpeocms u 8pemeHU
BOIUIOLIEH B METOJAUKE Pa3BEPTHIBAHUS U IMOUCKA ONITUMAIBLHON
IUTIOTHOCTHU Pa3BEIOYHOMN CETH.

IToMMMO TreoMeTpuyYecKr NPaBUIBHOW pa3BeIOYHOMN
CETH, BBIPAOOTKHN U CKBOKHHBI MOTYT PAcCIoJiaraThCs B JIMHUSIX
MOJICEYEHHUSI TAK, YTO UX YBSI3KAa B CMEKHBIX COCEAHUX JIMHUAX
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HE JIaeT IPABUIBHOM CeTH. B 3TOM cilydae mpeacTaBUTEIbHON
ABJIACTCA OJHA CHUCTEMa pa3pe3oB. OJTO TaK Has3blBaeMas
pa3sBeaka MO TOpoQWIsAM, TpUMEHseMas MpH  MOIIHBIX
KpyTONIQJAOIINX 3aJ]€Kax, HAIPUMEP MEJHO-KOIYEJaHHbIE
MECTOPOKICHUS, UM U3BUIIUCTBIX JIGHTOUHBIX TEJl, HAIIpUMEP
QJIIIOBHAJIBHBIE POCCHIIIH.

UeM mosiHEE COOTBETCTBHE (POPMBI CETH, OPHEHTHUPOBKU
pa3BeflouHbIX Mnpodune  0COOEHHOCTSM  I'€0JIOTMYECKOro
CTPOCHHUSI MECTOPOXKACHUS, MOP(OJIOTHMH PYAHBIX TEI H
U3MEHUYMBOCTH OPYACHEHHs, TEM MEHBIIEH IUIOTHOCTBIO CETH
MO>KHO MOJIYYUTh OKHUJAAEMbIE PE3YJIbTATHI.

IInomnocms  paszeedounoii  cemu BBIPAYKACTCS
paccTOSTHUEM MKy TOUYKaMHU HAOMIOACHUS (CKBaKUHAMU HITH
BbIpabOTKaMHM) 1o JIBYM Pa3HOOPUEHTUPOBAHHBIM
MIPEUMYIIIECTBEHHO B3aMMHOOPTOTOHAJIbHBIM cUCTEMaM
JMHENHBIX MOJCEYCHUM B IUIOCKOCTH pyAHoro tena. OnHa w3
HUX  OOBIY4HO  COBHAAAET C  M[POCTUpPAHUEM  WJIHU
IIPOTSKEHHOCTBIO TENa, Apyras — C HalpaBlI€HUEM MaJeHUs
WM WUpHUHOM Tena. OCHOBHBIMU (DaKTOpaMH, BIMSIOIIMMHU Ha
IUIOTHOCTh ~ CETH, SBISIOTCA pa3Mepbl M KOMIIAKTHOCTB
MECTOPOKICHHS U CTENEHb U3MEHYUBOCTH MOP(OJIOTUU TNl U
KayecTBa MOJIe3HOro uckomnaemoro [3].

OnTumanbHON cuMTaeTcsli Takas IJIOTHOCTh CETH,
KOTOpast Oo0ecleuyuT MoyuyeHHue HeoOXOIUMOW Julsl mojcueTa
3armacoB  pa3BeAOYHOW MHoOpManMM ¢  MUHUMAalbHOU
MOTPEUIHOCTBIO, TPU YCIOBUM COOJIOJCHUS TPHUHIIUIIOB
pa3BeKM M BBIMOJHEHUS 3a7a4 Kaxaou ee craauu. OOBIYHO
OLIGHUBAETCS  IOTPEIIHOCTh  OMNpeneieHuss  MOop(OoJIOTHH,
pa3MepoB M KayecTBa IOJE3HOTO HMCKOIAeMOT0 — OCHOBHBIX
napaMeTpoB K MojcYeTy 3amacoB. JlocTaTouHO 0O0CHOBAaHHBIX
BEJIMYUH  MPEAETbHO  JIOMYCTUMBIX  MOTPEIIHOCTEH  He
ycTaHoBJeHO [1, 2].

[TorpemHoctu GopMbl M pa3MepoB Ted OMpPENESIOTCS
OTHOCUTENIBHO  3TaJOHOB-Pa3pe30B,  IIOCTPOEHHBIX IO
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MaKCUMaJbHOMY 4YHCIYy TOYeK HaONIONeHUs B JIMHUH
nojceueHus. VX Ha3pIBalOT Takke OIIMOKAaMHM aHaJOIUu,
CBSI3aHHBIMU C YBA3KOH KOHTYPOB T€J MOJIE3HBIX MCKONAEMbIX
B CMEXHBIX pa3pesax. [lorpemHocty kadecTBa 0OYCIIOBIIEHBI
JUCKPETHOCTBIO UJIU IIPEPBIBUCTOCTBHIO OPYACHEHUS. 3a STAJIOH
KayecTBa INPUHMMAETCSl  3HA4YCHUE, BBIUMCIEHHOE  JUIA
STAJIOHHOTO0  y4yacTKa C IPUBJIEYEHUEM BCEX  IOJHBIX
[IEPEeCeUeHUl pyJHOro Tena, MOJYyYEHHbIX Ha BCEX CTaAUAX
pa3BeIKU U IIPU IKCILTyaTal1u.
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2. TIOPAJOK BbBIIIOJTHEHUS KYPCBOI'O ITIPOEKTA

KypcoBoil mpoekT BBINOJNHAETCS IO  MaTepualam
IIPOM3BOJICTBEHHOW NPAaKTMKU WIM C  HUCIOJIb30BAaHUEM
reoJIOrn4eckux marepuaioB kadenpsl IlpuknanHoi reonoruu,
TEXHOJIOIMH MOUCKOB M passenku MIIM COD MI'PU PITY.
IIpu BBIOOpE TEMBI KYpCOBOIO MPOEKTa HEOOXOJUMO OLIEHUTb
BO3MOYKHOCTb ~ INPOJOJDKEHMSI  UCCIEAOBAaHMM C  LIEIBIO
IIOJIFOTOBKH BBIITYCKHON KBaTM(DPUKALIMOHHOMN paboThI.

KypcoBoil mpoeKkT HOoKEeH ObITh MOCBALIEH METOAUKE
NPOBEACHUS  pa3BelOYHbIX  pabOT Ha  KOHKPETHOM
MECTOPOXKICHUU (y4acTKe MECTOpOXKaeHUs). B  cTpykrype
KypCOBOIO  IPOEKTa, IOMHUMO  OOIIEreoJOrn4eckol U
pacyeTHOl YacTH, HEOOXOAWMO Hamuuue TrpaduIecKoro
NpuIoXkeHus (IU1aH MPOBENSHMs pa3BeldodHbIX pabdot). Hipke
IIPUBEJCHO OPUEHTUPOBOYHOE COJIEpPIKAHUE U TOPAJIOK
BBINOJIHEHUS] KyPCOBOTO ITPOEKTA.

[Tpennonoxum, 4TO CTYIEHT MIPOXOIUIT
IIPOU3BOJICTBEHHYIO MPAKTUKY B OpraHU3aliH, 3aHUMAIOLIeCs
OLIEHKO PYIONPOSIBICHHUS, pa3BeaKoi 17011
9KCIUTYaTallMOHHOW pa3BeAKOM MECTOPOXKJIEHHs U coOpai
MaTepuagbl O  KOHKPETHOMY  PYIONPOSIBICHHUIO  WJIU
MECTOPOXKJECHUIO. B 3TOM ciydae BO3MOJKHO BBINIOJIHEHHUE
KYpPCOBOTO IPOEKTa MO METOAUKE Pa3BEAKH MECTOPOKICHUS
WIK 10 METOJUKE €ro JAOopa3Bedkd (PyAHOro Tena, TIIyOOKHX
TOPU30HTOB, ()JIAHTOB U T.J.).

BBenenune

OOme cBeieHUS O pa3BEAyeMOM MECTOPOXKACHUHU
(aIMHUHUCTPATUBHOE U T€OrpaPUIECKOE MOJTOKECHHUE, TPAHHIIBI,
wiomazas). Kpatkue cBepeHus o kiumare, oporuaporpaduu,
CEHCMUYHOCTH paiioHa, MEP3JIOTHBIX YCIIOBUSX.
OKOHOMHMYECKAss OCBOEHHOCTb paiiloHa  MECTOPOXKACHHUS:
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TPAaHCIIOPTHBIE YCJIOBUS, HAIW4YHE HACEIEHHBIX ITYHKTOB H
MpEeaIojaraéMpIX  MOTpEOHUTENel  MHHEPATbHOTO  CHIPHS,
obecnieueHHOCTh pabodeld Cuilol, »JHepreTmueckas 0asa,
WUCTOYHUKH XO3SHCTBEHHO — TIMTHEBOTO M TEXHUYECKOTO
BojlocHaOkeHus. Kparkue cBeieHus O HaNUYMU B paiioHe
UCTOYHHUKOB  CBIPbsS JIII  NPOW3BOJACTBA  CTPOUTEIHHBIX
MaTepHaJiOB, CTENEHW HMX HW3YUYEHHOCTH W HPOMBIILJICHHOTO
OCBOCHHSI.

1. leostoruyeckoe cTpoeHHe MeCTOPOKIEHUsI

[lo3uumsa  pa3BeayeMOro  MECTOPOXKIEHHMS B oOmiei
IeOJIOTHYECKONW CTPYKTYype paiioHa. ['eosiormueckoe cTpoeHue
MECTOPOXKJCHMs,  MpPEJACTaBIEHUE O  €ero  IEeHEe3uce.
CTpyKTypHble, JMTOJOTMYECKME M  Jpyrue  (akTopsl,
OIIpeNIeNIAIONINE YCIOBUSl 3alieraHusi, MOP(OJIOTHUIO Tel MU
KayecTBO  IOJe3Horo  uckomaemoro. KommuectBo — Ten
MOJIE3HOTO  MCKOIMAeMOro, HUX MOP(OJOTHYECKUE  THUIIBL.
Kpatkas xapaxkTtepuctuka GOpMbI U CTPOEHHUS Ka)XJ0ro Teja
IIOJIE3HOTO MCKOINAaeMOro: MOIIHOCTb U €€ H3MEHYHUBOCTD,
JUIMHHA 110 MPOCTUPAHUIO M pa3Max IO MaJeHHI0, YCIOBUS
3ajieraHusl, XapakTep BBIKJIMHHUBAHUS, OCOOEHHOCTH KOHTAaKTOB
C BMEUIAIOIIMMM TopojaMu. ['pynma CIoXKHOCTH CTPOEHHS
MECTOPOXKJCHHS MO YCIOBHAM pa3BelkH (MO KiIacCUpUKAIIH
I'K3).

2. BemecTBeHHBIN cocTaB pya

IIpuponHble pa3sHOBUIHOCTU IOJIE3HOIO HCKONAEMOIO, UX
MUHEPAJIbHBIM U XUMHUYECKHI cOCTaB, (U3NKO-MEXaHUYECKHE
CBOMCTBA, TEKCTYpPbI U CTPYKTYpHl pyl. M3MeHeHune cocraBa u
(U3MKO-MEXaHUYECKHUX CBOICTB IOJIE3HOIO HMCKOIAEMOIo B
30HE BBIBETPUBAHUS (OKUCIEHHUs); TIyOMHAa pa3BUTHS 3TOU
30Hbl. Hanmuuue 30HaIBHOCTU B pacHpeleieHUd OCHOBHBIX M
IIOMYTHBIX KOMIIOHEHTOB, & TaKK€ OTIAEIbHBIX TEN IOJE3HBIX
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HCKOIIaCMBbIX, O60I‘aH_[éHHLIX IOIMMYTHBIMHU KOMIIOHCHTaAMH, H
OILI€CHKAa BO3MOXXHOCTH HUX CEJICKTUBHOM OTpa6OTKI/I.

3. MeToauka pa3BeKu MeCTOPOKIEHHSI

TexHuueckue CpeacTBa pa3BelKH, HMX COOTHOIICHHE.
Ha3znauenune, cucremMa pacnoyiOKEHHUST U OPUEHTUPOBKA
pa3BeOoYHBIX BBIPab0TOK. OOOCHOBaHHE MPUHATON F€OMETPUH
M TUIOTHOCTH CETH Pa3BEIOYHBIX BBIPAOOTOK. Meroanka
M3Y4YEeHUS PUITOBEPXHOCTHBIX YaCTEeH U IMIYOOKHX TOPU30HTOB
MECTOpOXKIeHHS. MeToanka reopHu3nuecKux HCCIeIOBaHUH,
MIPOEKTUPYEMBIX JIJIsl pa3BeIKu MecTopoxaeHusi. O60cHOBaHHE
MPUHATON METOJIUKH ONPOOOBAHUS Py U BMEIIAIOIIMX MOPOJI.
Bupl onpoGoBanus U crmocoObl 0TOOpa Mpoo, JUIMHA CEKIMA 1
ceuenue  Oopo3n.  OrneHka  JOCTOBEPHOCTH  PSIOBOTO
onpoOoBaHusi, 00bEM mpsiMoii 3aBepkr. OOOCHOBAaHHE CXEMBbI
00paboTKkM TPOO, KOHTPOJh KadecTBa WX OOpPabOTKH, €ro
00BEM, pErymspHOCTh. AHATUTHYECKHE pPAaOOTHI: OO0BEMBI,
METO/Ibl IPOBE/ICHUSI KOHTPOJIBHBIX U apOUTPAKHBIX aHATU30B.
Meroauka OIpeLeNIeHUs 00BEMHOI Macchl PYZ.
[Ipennonaraemast metonnka noacy€ra 3amnaco. Konauuum st
MoACY€Ta 3aI1acoB.

3akjao4yeHue
Oxwunaemeie pe3yibTathl paboT. [Ipeanonaraemelie 3amachl,
WX  KaTreropusamusi, BEpPOSITHOEC KOJUYECTBO, TE€OJIOTO-
3KOHOMHUYECKAS OLICHKA. OO0wme MEePCIEKTUBBI
MECTOPOKICHUS.

Jlureparypa

[TIpuBOAUTCS CIMCOK UCHOIB3YEMOU B TPOEKTE JIUTEPATYPHI.
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IIpumepHbIii NJIaH HATUCAHUS KYPCOBO# padoThI

KonuuectBo crpanuig
BBemeHUE . . .. ... e 1,0
(compoBoOKIAETCST 0030PHOM CXEMOM)

1. I'eonoruyeckoe cTpOeHNUE MECTOPOXKACHHUS
1.1. Tlo3ummst MeCTOpOXKIEHWUS B OOIMEH T'eoOTHIECKOMH

CTPYKTYPE PAFOHA . ... oteitiet ettt ceiaae e e 0,5
1.2. Jluronmoruyeckas ~ XapaKTEPHCTHUKA  OCAJOYHBIX,
BYJIKaHOTC€HHO-0CAJ0YHBIX U BYJIKAHOTEHHBIX MOPOJT . . . . . . .
P 1,5-2,0
1.3. Iletpoxumuuekas XapakTepUCTHKa  UHTPY3UBHBIX
o0Opa3oBaHuid . . ....... e e 1,015
1.4. OxoJOpyAHBIE U3MEHEHUS TIOPOIT . « « vev v v v v v . . 10-15
1.5. KonnyecTBO pyaHBIX Tell, UX MOP(OIIOTHS U BHYTpPEHHEE
(0810153 1 (< 05-1,0
1.6. XapakTepHCTHKa OCHOBHBIX PYAHBIX TEN . . .. . . . . 1,5-2,0

(opma pynHBIX TeJ, MOIIHOCTh U €€ U3MEHYMBOCT, [UIMHA 110
MPOCTUPAHUIO M pa3Max MO MaJCHUI0, YCIOBHS 3aJeTaHusl,
XapaxkTep BHIKIIMHUBAHUS U T.JI.)
1.7. TI'pynma cio)XHOCTH IS 1eJiei pa3BelKy . . . . . ...... .0,5
2. BemecTBeHHBIH cocTaB pyn
2.1. IlpuponHsle pa3HOBUAHOCTH DPYA, UX MHUHEPAIbHBIA H

XUMHAYECKHAM COCTAB . . o o v v v e ettt iee e e 1,5-2,0
2.2. TeKCTYpPBI U CTPYKTYPBI PV « « v o v vvveeeeee e e e 05-1,0
2.3. 30HATBHOCTD OPYACHEHUS . . . o v v v eveeeen s 1,0-1,5
2.4.30HA OKHCIICHMS . . . o oo ve e ee e e e e 0,5-1,0
3. Meroauka pa3Begku

3.1. Texungueckre CPeICTBA PA3BEAKH . . . . o« v oo« . . 05-1,0
3.2. OOocHOBaHHE TEOMETPUU u IUIOTHOCTH  CETH
Pa3BEIOYHBIX BBIPAOOTOK . . o\ v vt ve e eeae e e 1,0-15
3.3. Meroauka u3y4YeHUs MPUIIOBEPXHOCTHBIX dYacTed H
[IyOOKHWX TOPU30HTOB MECTOPOXKIACHHS . . . . . oo . . .. . 1,0-15
3.4. l'eopmsnueckue paboThl . . . . .o vvvvennnn. .. 1,0-1,5
3.5. O06ocHOBaHHME MPHUHATOH METOAUKU ONPOOOBAHMA PyA M
BMEIIAIOIIAX TIOPO « « o v e e e e eeeeennens 10-15



3.6. OIPOOOBAHUE . . . . v v v vvv vt et e eee e e ven e s 15-2,0

3.7. O0pabOTKATIPOO . .. o v e e e et ee e eeen 1,5-2,0
3.8. AHATUTUYECKUE PAOOTBI . . . oot v v v v e v eeean . 1,0-1,5
3.9. KOHTPOJIb OTIPOOOBAHUSI. ...\ vveereerenrannenennennns 0,5-1,0

3.10. TTOACYET 3AIIACOB . . . v v v v oo e e e e e e e e 2,0-3,0
BAKITIOUECHUE .« . v v oo ee e e e e et e et e, 0,5-1,0

I'paduueckne marepuansl: o030pHast cxemMa (B TEKCTeE);
reoJorudeckasi Kapra MectopoxkaeHus (macmrad 1:5 000 — 1:
1 000) c BbIHECEHHBIMU Ha HEE MPOECKTHBIMU BBIPAOOTKAMU U
npodunssmu;  1-2  NPOEKTHBIX  pa3pe3a C  MPOCKTHBIMHU
BBIpabOTKaMH.

TpeOoBannss Kk o0¢GoOpMIIEHHIO KYPCOBOIO MPOEKTa
(THTYJILHOTO JINCTA, cojlep KaHusl, rpaguyecKux
MaTepuajoB M NPUJIOKEHUH, CINHCKA JUTEPaTyphbl) MO
I'OCTy n npaBuiaam npunsateim CO® MI'PU PITYY.
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3. HEPEYEHb PEKOMEHJIYEMOM JUTEPATYPBI
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1. Areiikun A.C., baiipon WN.IO., bekkep A.I'. u gp.
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onoBa.— MaragaH: MarajgaHckoe KHIDKHOe U31-Bo, 1982, — 218
c.
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uckomaembix.— M.: Henpa, 1975.

3. ApucroB B.B. Iloucku MeCTOpPOXIECHUH TBEPIbIX
MoJIe3HBIX UckomaeMmbix. — M.: Henpa, 1975. — 253 c.

4. bapcykoB B.JIL., I'puropsn C.B., OpuunaukoB JI.H.
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M.: Hayka, 1981. -318 c.
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— 144 c.

6. beyc A.A., I'puropsa C.B. T'eoxumuueckue METOIbI
IIOMCKOB M Pa3BEJKH MECTOPOKIECHUM TBEPABIX IOJE3HBIX
uckomaemsix. — M.: Henpa, 1975.

7. buprokoB B.M., Kymnuumxun C.H., Tpopumor H.H.
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—M.: Heapa, 1987. —415 c.
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303 c.

9. bop3synoB B.M. Pa3Beaka M TpOMBIIUIEHHAs OIIEHKA
MECTOPOKJCHUIN HEPYAHBIX IOJE3HbIX MCKOMaeMbIX. — M.:
Henpa, 1982. - 310 c.

10. bop3zynos B.M., I'poxoBckuit JI.M. Ilouckn n pa3senka
MUHEPAIbHOTO CHIPbSl JJII XUMUUYECKOW MPOMBIIIIIEHHOCTH. —
M.: Henpa, 1978. — 264 c.

11. bospko T'.}HO. DxoHOMHKAa MHHEPAIBHOTO CBIPbS. —
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Tomck: M3a-Bo «Aymut-Uudopm», 2000. — 365 c.
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Henpa, 1990. — 326 c.
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®nepos N.b. I'eonornueckue KpuTepuu MOUCKOB POCCHINEH. —
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