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Beenenue
Hacrosimass mporpaMma oXBaThIBaeT CIEAYIONIME pas3feliibl: ToJa3eMHas pa3paboTka

MECTOPOXKJICHU TII0JIE3HBIX HCKOTAEMBIX, OTKpBITas pa3pabOTKa MECTOPOXKIACHHH MOJIE3HBIX
HCKOIIAEMBbIX, CTPOUTEIBCTBO MO3EMHBIX COOPYXEHUI.
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1. 'eorexHosorus (moa3eMHas)

l'opHoe npennpusaThe, pyaHUK, IIaxTa, LIaXTHOe Moise, 3Tax. llopsaok m crnocoObl
OYKMCTHOM BBIEMKH B 3TAXKE.

OOmme cBeeHns 0 MOTEPSX MOJIE3HBIX UCKOMAEMBIX B Iporiecce no0brun. Kiaccnpukarms
n yueT norepb. llokazarenu MOTHOTHI M3BJIEUEHMS IOJIE3HBIX HMCKONAEMbIX IPU JI0ObIYE.
OcHoBHBIE TpeOOBaHUS, MIPEIBABISIEMbIEC K Pa3pab0oTKe MECTOPOKIACHHUIA.

[TapameTpsl BCKpBITHUS, TIOATOTOBKU M CUCTEM pa3pabOTKH.

Onpenenenne TOJOBOW  MPOU3BOJCTBEHHOW MOIIHOCTH  pyAHMKA (IIAXThl) IO
TOPHOTEXHUUYECKUM BO3MOYKHOCTSIM U CPOKaM €ro CYIIECTBOBAHHUS.

[ToBepXHOCTHBIN KOMIUIEKC pyJTHUKA U MIaXThl. TE€XHOJIOTHYECKHE KOMILJIEKCHI TJIIaBHOTO U
BCIIOMOTaTeNbHBIX CTBOJIOB. [lorpy3ouHo-ckiiaackoe xo3saicTBo. [lopoaHbie OTBAIBI.

BcekppiBatoriyie BbIpabOTKH M KJIacCU(PUKAIMSI CXeM BCKpbITUS. B3aumHoe pacnosoxeHue
[JIaBHBIX M BCIIOMOTATEJIbHBIX CTBOJIOB. BiMsHHE BBIEMKH IOJIE3HOTO HCKOMAEMOIo Ha
C/ABIDKEHHUE BMEIAIOIINX OPOJ U MOBEpXHOCTH. [locTpoeHne oXxpaHHbBIX IETUKOB.

BcekpbiTie BepTUKaNbHBIMU CTBOJIaMU. BCKpBITHE HaKIOHHBIMU CTBOJAaMHU. BckpbiTHe
mToNbHIMHA. KOMOMHUPOBAaHHBIE CXEMBI BCKPBITHSI.

OAHOTOPU30HTHOE M MHOTOTOPU30HTHOE (TMOATaKHOE M MOTOPU30HTHOE) BCKPBITHE
IJIACTOBBIX MECTOPOKICHHMN.

OKOJIOCTBOJIBHBIE JIBOPBI.

@DaxTOopHl, BIUSIONIME HAa BEIOOP MECTa 3aJI05KEHUS IIAXTHBIX CTBOJIOB U ILITOJIEH.

BckpeiTHe MecTOpokIeHUH, TPEACTABICHHBIX CBUTOM PYAHBIX 3aiexed. Bzanmuoe
PacroJio’KeHHEe BO3AYXOIMO-AAIOMKUX M BO3JYXOBBIAAIOMIUX BHIPAOOTOK B IIAXTHOM MOJIE.
BeicoTa sTaxa.

[Topsimok BCKpBITHST MECTOPOKIEHWH. MeTos BapuaHTOB TPU BBIOOPE CXEMBI
BCKPBITHSL.

Knaccudukanus cnoco6oB MOArOTOBKKM TOPHU30OHTOB W MIAXTHOTO MOis. DakTopsl,
BIIUSIONINE HA BBIOOP crioco0a MOArOTOBKH.

DTaXHbIH, MaHENbHBIH U MOTOPU3OHTHBIM CIIOCOOBI MOATOTOBKH IIAXTHOTO MOJIS.
[loneBasi, pynnas (miuacroBas) U KOMOMHUpPOBAaHHAs IMOATOTOBKA, WX IPEUMYILECTBA,
HEJ0CTaTKU U 00JIaCTH IPUMEHEHUSI.

Krnaccudukaius 0CHOBHBIX TPOU3BOACTBEHHBIX POLIECCOB OYHCTHOM BHIEMKH.

Or6oiika pynsl mpu ourcTHOM BbleMKe. IllmypoBas orOoiika. OTOO¥Ka py/sl
riy0okuMH ckBakuHamu. OTOOMKa pyAbl KaMepHbIMU (MUHHBIMU) 3apsanamu. Bropuunoe
npoOiieHue pyabl.

Brinyck u nocraBka pynsl. [loHsTHe U mpuMeHsieMble CIOCOOBI JOCTABKU PY/IBI.

Boinyck pyasl. OcHOBHbIE TOHATHSL. Teopusi HCTEUEHUs CHIITYYUX MATEPUAJIOB Yepes3
OTBEPCTHSI.

@urypsl BBIITYCKa MOJE3HOIO MCKOMAEMOr0 UM BHEAPEHUS MOPOJ. 3aKOHOMEPHOCTHU
M3MepeHusi mapaMmeTpoB (GUTyp IBIKEHHS MO Mepe Bblllycka. Poib KpPYMHOCTH KYCKOB
IIOJIE3HOTO HCKOIIAEMOI0, CLEIUIEHHS, BJIAXKHOCTM M TOPHOTO JaBIEHHsS Ha IapaMeTpsl
¢buryp BBIIyCKa.

@OopMBI KOHTaKTa IIOBEPXHOCTH BBIIYCKAaEMOI'O IIOJE3HOTO MCKOIAeMOro ¢
HaJIEraloMMH 00PYIIEHHBIMU IOPOJAAMHU U TOPSJIOK BBIITYCKA.

JluHamuka pa3yOOKMBaHHUS U TOTEPh PYAbl B XOJIe €€ BBIMYCKa. 3aBUCHUMOCTb
BEJIMYUHBI IOTEPh OT BBICOTHI OJIOKA U PACCTOSIHUS MEX/1Y BBIITYCKHBIMU OTBEPCTUSAMH.

Crenenb BiusSHHUA pa3Mepa W (OPMBI BBITYCKHOTO OTBEPCTHS Ha IOKa3aTeau
n3Bie4eHus. BimsHue pexxuma 1 103 BBIITYCKa Ha MOKA3aTENIN U3BICUECHHUS.
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Opranu3zanys BbIIyCKa pyZbl, INIAHOTPAMMBI.

TopreBoil BeIycK. BvIyck pynbl U3 000COOJICEHHOTO OTBEPCTUS M U3 CMEKHBIX
PYZIOCITYCKOB.

VYmpasnenue ropHeIM JasieHueM. IIpupona ropHoro nasnenus. HampspkeHHoe
COCTOSIHHE TIOPOJ B MAaCCHUBE M BOKPYT TOPHBIX BBIPAO0OTOK. CyIECTBYIOIINE THIIOTE3HI.

VYropaBiieHue TOpHBIM JIaBJIEHUEM pPYAHBIMU LEJIMKaMM, KpElblo, 3aKJIaJKOH,
MarasuHUpPOBaHHOM pyAod. YIpaBiieHUuEe FOPHBIM JIaBJICHUEM IIPU CUCTEMAX C OOpYyIIEHHEM
PYyIbl ¥ BMELIAIOUIUX TOPOI.

l'opHBIE yHapsl B MOATOTOBUTENBHBIX M OYMCTHBIX BBIpAOOTKaxX. MeporpusTs 1o
MIPEIOTBPAILIEHNIO TOPHBIX Y1apOB U 0OpbOE ¢ HUMH.

OTt0olika MOJNE3HBIX HMCKOMAeMbIX Ha YroibHbIX MIaxrax. CrnocoObl OTOOHKM U
(baxTOpBI, ONIPEEISAIONINE YCIOBUS UX TIPUMEHEHHSI.

TexHomornyeckre XxapakTEpUCTUKU YrOJbHBIX IJIACTOB: CONPOTHUBIISEMOCTH IIacTa
pe3aHuI0, OTXKUM YIJIsl, FA30HOCHOCTD IJIaCTOB U OOKOBBIX HOPO/I.

MexaHnudeckue crnocoObl pa3pylieHHs MOJIE3HbIX UCKOTIAEMbIX U UCIOJIb3yEMbIE MPU
9TOM CpPEJICTBA MEXaHU3AIUH.

'unpaBnuueckass OTOONKA IOJIE3HBIX HCKOMAEMbIX, €€ IapaMeTpbl U CpeJCcTBa
MEXaHU3allHH.

BypoB3pbiBHBIE pabOThI, CPEACTBA U CIOCOOBI B3pPBIBAHMS HA YrOJBHBIX IAXTaXx.
OcoOeHHOCTH B3pBIBHBIX pa0OT B IIaXTaxX, OMACHBIX MO a3y U MbUIH, MEpbl 0€30MaCHOCTH.

VYnpasnenue ropasiM gapieHreM. OCHOBHbIE TUIIOTE3bI TOPHOTO JIaBJIEHUS U 001acTH
WX TpUMEHEeHHs. MeToabl HCCIENOBAHHS TOpPHOTO JIaBJEHHS: IPOU3BOCTBEHHO-
SKCIIEpUMEHTANbHbIE, 1a00paTOpPHbIE, AHATUTUYECKHE.

Knaccupukanum  mopox  KpoBiIM 1O OOpyHIaeMOCTH W YCTOMYHMBOCTH.
['eomexannyeckre MoOJEIM MPOIECCOB Ne(OpMUPOBAHUSA TOPOJ KpPOBJIU. YCTOWYUBOCTH
KpoBiH B JlaBax. CrocoObl peIoTBpAIIeHUs THHAMUYECKUX OOpYIIEHUH MOPOJ OCHOBHOM
KpPOBJIH.

Oco6eHHOCTH TPOSIBIIEHUS] TOPHOTO JaBiieHUd. J[MHamuueckue (OpMbl MPOSBIECHUS
TOPHOTO AaBieHus. MeTosbl MporHo3a BeIOPOCO- U yIapOONAacHOCTH IUIACTOB YIJIS U COJIH.
CrnocoObl peoTBpaIleHUs] TMHAMUYECKUX IPOSIBICHUIA TOPHOTO AaBJICHMSL.

Kpenu o4ucCTHBIX BBIpAaOOTOK, HMX B3aUMOJICHCTBHE C MAacCMBOM U 0O0IacTh
npuMeHeHnss. OcoOEHHOCTH MEXaHM3MPOBAHHBIX Kpeled HCIOJIb3yeMbIX Il OTpabOTKH
KPYTBIX YTOJIbHBIX IU1ACTOB. 1lUuTOBBIE Kpemu, rnOKue NepeKpbITHs, AaHKEPHas KPEllb.

Knaccudukanus cnocoOoB yrpaBiaeHHsT KpOBJeH. YIpaBJeHHE KPOBJICH TMOJHBIM
oOpymieHreM, o6nacte mnpuMeHeHus. Ilocamounble Kpenmn ©  HUX  TEXHOJIOTHYECKHE
XapakTepucTUku. OCOOEHHOCTH TNOJHOrO OOpyLIeHHs Ha KpyToM majeHuu. llnaBHoe
OIyCKaHUE KPOBJIU.

Ha3nauenne u oOnacTe mHpuUMeHEHMs 3aKkiaaku. Buipl 3aknanku. 3akialoyHble
Marepuaibl. TeXHOJOrn4eckne cxemsbl 3aKiagkd. Meroapl pacuera JaBJICHHUS U HeECyLled
CIOCOOHOCTH 3aKJIaJOYHbIX MaccuBOB. OCHOBBI pabOTHI PH 3aKJIa/IKE KOMIIEKCOB.

JlocTaBka MoJ€3HOr0 HCKOMAEMOTo. TeXHOJIOTN4eCKHE CXEMBI JOCTaBKU B OUMCTHBIX
3a004X M B Ipejerax BBIEMOYHBIX Y4YacTKOB. Pacuer u BBIOOp mHapameTpoB crocoOoB
JOCTaBKM: CAMOTEKOM, BOJOH, B3pBIBOM, CKpelepaMH, KOHBEHEPAMH, CAMOXOIHBIM
00OpyJJOBaHUEM U JIP.

OO6nactu paloHaILHOTO UCHOJB30BAHUS CPEICTB TpaHCHOPTA. THUIBI M TEXHUYECKUE
XapaKTePUCTUKU OTEUECTBEHHOTO U 3apy0eKHOT0 IOCTAaBOYHOTO 000PYIOBaHUS.

Ilorpy3ounsle © meperpy3ouyHble IyHKTBl. EMKOCTb aKKyMyJIMpPYHIOIIMX U
YCPEIHSIOMUX OYHKEPOB.

TexHOJIOrMuecKrue CXeMbl OYHMCTHBIX paboT C MPUMEHEHHEM MEXaHW3WPOBaHHBIX
KoMmIulekcoB.  Opranuszanust paboT € ydyeTOM  KOHCTPYKTHBHBIX  OCOOCHHOCTEH
MEXAaHU3UPOBAHHBIX KOMIUIEKCOB Pa3IMYHBIX TUIIOB.

Cuctembl pa3pabOTKU pPyIHBIX MecTopoxaeHuid. Kiaccupukanys U OCHOBHbBIE
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nokazarenu 3QQexTuBHOCTH. [IpUHIUIBI TOCTPOEHUS KIacCU(BHUKAIMA CUCTEM Pa3padOTKH.

CucteMsl pa3pabOTKU C OTKPBITBIM OYMCTHBIM NMPOCTPAaHCTBOM. OCHOBHBIC BapUAHTHI
u obnacte ux npuMeHeHus. CymHOCTh M YCIOBHUS HpuMmMeHeHusa. OpraHuzanus padoT.
[TapameTppl ¥ TEXHUKO-PKOHOMUYECKUE TIOKA3ATENH.

Cucremsbl pa3pabOTKH C MarasuHUpOBaHUEM pyzabl. OCHOBHbIE BapUaHTBI U 00JacTh
ux npuMeHeHus. CylmHOCTh U yciaoBusi npumeHeHus. Opranuzauus padot. Ilapamerpsl u
TE€XHHUKO-7KOHOMUYECKHUE TIOKa3aTelH.

CucteMmsl pa3pabOTKH € 3aKIa KO OYUCTHOTO IpocTpaHcTBa. OCHOBHBIC BAPHAHTHI U
obOmacte ux nupuMeHeHus. CyIMIHOCTh W YCIIOBUS TpuMeHeHus. OpraHuzamusi paloT.
[TapameTprl ¥ TEXHUKO-PKOHOMUYECKUE TIOKA3aTENH.

Cuctemsl pa3paboTKu ¢ 0OpyIIEHHEM BMEHIAIOUINX MOPOJ, ¢ OOpYIIEHUEM PYIbl U
BMEUIAIOIMUX MOpPOJ, KOMOMHMpPOBAHHbIE W MHOTOCTaguiiHble. OCHOBHBIE BapHaHThl U
obnactp ux mnpuMeHeHHs. CymHOCTP W ycioBHs HpuMeHeHus. OpraHuzanus padorT.
[TapameTpsl ¥ TEXHUKO-PKOHOMUYECKUE TTOKA3aTENH.

Boi6op cucrempl pa3paboTku. DakTOphl, YYUTHIBAEMBbIE IIPH BHIOOpPE CHCTEM
pa3paboTku. BnusiHue ropHoreosoruueckux (akTopoB Ha BBIOOP CHUCTEMBI pa3pabOTKH.
MeTomMKa TEXHUKO-3KOHOMHUYECKOTO CPaBHEHHUS U BIOOpA CHCTEM pa3pabOTKH.

Cucrembl pa3pabOTKU yroJibHBIX (TUIACTOBBIX) MecTopokaeHui. [lonsTne o
cuctemMax pa3paboTku, ux kiaccuduxamus. DakTopbl, BIUAIOLIME HA BHIOOP CHUCTEM
pa3paboTKH.

Cucrembl pa3pabOTKM € JUIMHHBIMH OYMCTHBIMU 3a0osimu. IlocnemoBaTenbHOCTH
BEJICHUSI TIOJITOTOBUTEIBHBIX U OUMCTHBIX padOT B BbIeMOYHOM Tojie. O0nacTu MpUMeHEHUsI.
[Torepu nonesnoro nuckonaemoro. [IpenmymecTsa u HETOCTATKH.

Kom6unupoBanusle  cuctembl  paspabotku.  [locienoBaTensHOCTE  BEJEHUS
MO/ITOTOBUTENIbHBIX U OYMCTHBIX paboT B BeleMouHOM moJie. O6nactu npuMmeHenus. [lotepu
MI0JIE3HOTO McKomaeMoro. IIpenMyiiecTBa U HEAOCTATKU.

Cucremsl pa3pa®oTKu € pa3zfeleHueM 3Taka Ha nojdtaxu. llocimenoBarenbHOCTH
BEJICHUS TOATOTOBUTEIBHBIX M OUMCTHBIX pabOT B BBIEMOYHOM Hosie. O0IacT NPUMEHEHUS.
[Torepu none3noro nuckonaemoro. [IpenmymiecTsa 1 HEAOCTATKHU.

CucteMsl pa3paOOTKH C JABHKEHHEM OUYHUCTHBIX 3a00€B M0 MaJEHHIO U BOCCTAHMIO.
IlocnenoBarenbHOCTh BEJICHUS MOATOTOBUTENBHBIX U OUUCTHBIX PA0OT B BBIEMOYHOM IIOJIE.
Ob6nactu npumenenus. [Totepu nosesHoro uckonaemoro. IlpenmMyiecTBa U He1OCTATKU.

Cuctembl  pa3paboTKu IJIaCTOB KOPOTKMMH OUYUCTHBIMU 3a005MHU.
ITocnenoBaTenbHOCTh BEAECHUS MOJTOTOBUTENBHBIX M OUUCTHBIX padOT B BEIEMOYHOM IHOJIE.
Ob6nactu npumenenus. Ilotepu nosesnoro nckomnaemoro. Ilpenmyiiectsa 1 HeJOCTaTKU.

Kawmephsbie CHCTEMBI pa3paboTKu. [TocnenoBarenbHOCTD BEJICHU S
MOJATOTOBUTEJIBHBIX M OYUCTHBIX paboT B BeleMOUHOM noJie. O6nactu npuMmenenus. [lorepu
10JIE3HOTO ucKomnaemoro. [IpeumyiiecTBa 1 HeAOCTATKH.

Cucrema pazpaboTku «kamepa - JaBa». [locrmenoBaTenbHOCTh — BeIEHMS
MIOJITOTOBUTEBHBIX U OYUCTHBIX PabOT B BbIeMOYHOM nose. O6nactu npumenenus. Ilotepu
MI0JIE3HOT0 McKomaeMoro. [IpenMyiiecTBa U HeAOCTATKU.

besntoHas BbleMKa B KOPOTKUX 3a00s1X. BypoBasi BbleMKa KpyThIX IJ1acTOB. BeieMka
yrist komruiekcamu tuna KM/

BypounekoBas pa3paboTka HolI0rux miactoB. [IpuMeHeHre yroibHbIX MUl

I'mapomexaHuzanus npu MOJ3eMHOM pa3paboTke yris. OOmias TEeXHOJIOTHYecKas
cxema rujipomaxtel. [IpenMyiiecTBa u HeroCTaTKU THAPO100bIYM. O6IaCTh MPUMEHEHHUS.

Tumnossle cucTeMbl pa3pabOTKH TOHKUX IIACTOB U IJIACTOB CPEHEN MOIIHOCTH.

CucteMmsl pa3paboTKH MOIIHBIX TU1AcTOB. [TapameTpsl ciioes.

Cuctema pa3pabOTKM TOPU3OHTAIBHBIMU, HAKJIOHHBIMH U HONEPEYHO-HAKIOHHBIMU
CIIOSIMHU.

Pa3paboTka MOIIHBIX IJIACTOB C IPUHYIUTEIBHBIM OOPYIIEHUEM U BBITYCKOM YTJIS.

CucteMsl pa3pabOTKH ¢ MPUMEHEHHEM T'MOKHUX MEPEKPBHITHH U IIUTOBBIX KpETeu.



65. Oco6eHHocTH cucTeM pa3paboTKU COMMKEHHBIX IJIACTOB.

66. PazpaboTka miacToB, OMaCHBIX MO POPHIBAM T'JIUHBI.

67. OcHoBHbIe TIpoOIEMBl Pu3NKO-xuMuueckoil reorexHosorun (PXI'). CoBpemenHoe
cocrossaue OXI'.

68. Knaccudukammst 1 ocHOBHBbIE HampaBlieHHs pasBuTHi MeTojoB DOXI. dusmko-
reoJiornyeckne ocHOBbI O XI'.

69. OU3MKO-XUMUUECKUE  OCHOBBI  IIPOLIECCOB:  PAacTBOPEHMS,  BBILIEIAYMBAHMUS,

TEPMOXHMHH, TEIUIO(PU3UKH, THIPABIMICCKOTO Pa3pyIICHUs, MNIEKTPODU3UKH, QHIIbTpAIuu

¢ron0B, THUApPOpa3phiBa, JKCTpakimu ¢uonnoB U nap. IlepepaboTka NMpoMeEKyTOYHOIM

npoaykuuu ~ DXI:  pacconmoB,  paciiiaBoB, MYJbIBl  TUAPOJOOBIYM,  PACTBOPOB

BBIIIIEJIAUMBAHUS, ITYJIBIIBI ISl 000TaTUTENIBHBIX TPOLIECCOB U JP.

70. BcekppiTe ¥ OATOTOBKAa MECTOPOXKICHUN CKBOXMHAMU: KOHCTPYKIMS CKBaXKHH,
OypoBoe oOopymoBaHue, OypeHHe u OOyCTpOMCTBO CKBaXMH. CHCTEMBI pa3pabOTKH:
Kkiaccuukanuss W BbIOOp cucteM pazpabotku. [lopsimox Bemenust padot. Ilotepu u
pazyooxxuBanue. Ocobennoctr skoHoMuku O XTI

71. [Tonzemuoe pactBopenue coseit (ITPC). Tlomzemusie pe3epByapbl B KaMEHHOM COJIH.
[Tonzemuas razudukarus yris u cianues (I1T'YuC).

72. Pa3pabotka Tsxkenbix HedTeil, OuTyma u npyrux kaycrtoOuomnurtoB. I[loazemHoe
C)KMTaHUE CepHl.

73. CkBaxkunHas ruapojoOsya (CI'/]). Ilogzemuoe BoimenaunBanue (I1B). Kyunoe
BoienaunBanue (KB). Tlomzemnas BeimuiaBka cepsl (I1BC).

2. I'eorexHosiorust (OTKpbITas)

2.1.  Ilpoyeccol no02omosKu 20pHbIX HOPOO K 8bleMKe

I'opnbie IOpobl Kak 00BEKT pazpaboTku. CriocoObl TOATOTOBKY TOPHBIX MOPOJ] K BHIEMKE B
3aBHCHMOCTH OT HX COCTOSIHHS: OYpOB3pbIBHBIE paOOThl, MEXaHHYECKOE PBIXJIECHHE, OTTalBaHUE
Mep3JbIX OPOJI, MPeAOXpaHEHHUE OT MPOMEP3aHHUsl, YIIPaBIIIeMOe 0OpyILIeHUE U JIp.

bypenue 63puvignvix ckeadxcun u winypos. bypumMocTh TOpHBIX 1mopoid. Buabl OypeHus u ux
TeXHoJIoThYecKas oueHka. CoBpeMeHHbIE MPEICTaBICHHS O MEXaHU3ME Pa3pyIICHUs TOPHBIX TOPOJI
B 3200€ CKBa)XHH U IIIITYPOB.

TexHonorus, pexuM U CKOPOCTh YAAPHOTO, IIHEKOBOTO, IIAPOIIEYHOr0, THEBMOYJIAPHOTO U
Tepmudeckoro Oypenus. Becomorarensubie padotel. Bypenue Herabaputa. Opranmu3aiusi OypoBbIX
pabot. bypoBoe o0opynoBaHHe U MHCTPYMEHT, UX TEXHUYECKasl XapaKTepUCTUKA U palloOHajIbHas
obnacTb  NMpPUMEHEHHs.  DKCIUIyaTallhOHHAas  MPOU3BOJAUTENBHOCTH  OYpOBBIX  CTaHKOB.
Texnonoruueckas orenka Oypooro obopynoBanus. O6nacTs ero npuMeHeHus. TexHoJorn4ecKue
OCHOBBI aBTOMaTH3anuu Oypenusi. CoBepiieHCTBOBaHUE OYpOBBIX paloT.

Paspywenue eopnvix nopoo. Meroapl B3pBIBHOW OTOOWKHM TOPHOW MacChl Ha Kapbepax,
obnacTb WX paluoOHaIbHOrO mnpuMeHeHus. CoBpeMEHHbIE MPEJICTaBICHUS O MEXaHH3Me
pa3pylieHus TOPHBIX TOPOJI B3PHIBOM.

Xapaktepuctuka B3pbiBaeMoe™ maccuBOB ropHbeIX nopoia. AccoptumeHT BB u CB mns
OTKPBITBIX TOPHBIX pabOT, palUOHAJIbHBIE OOJACTH MX HCIONB30BaHUS. MeToMAbl YIpaBlIEeHUS
neiictBueM B3pbiBa. OrmpenereHre OCHOBHBIX MapaMeTpPOB B3PBIBHBIX pabOT Ha Kapbepax.
[IpoexTrpoBaHre MacCOBBIX B3PHIBOB.

Texnonmorus 3apspkanusi pa3nuyHbiMu TunamMu BB u 3a00iiku cyxux ¥ OOBOJHEHHBIX
B3PBIBHBIX CKBAYKUH U HIMypoB. KOMIUIEKCHI MPUTOTOBIEHUS U MTyHKTHI NOArOTOBKU BB, MamuHb! 1
MEXaHU3MBI JUIS TPOBEICHUS B3PBIBHBIX PA00T; TEXHUUECKAs XapaKTePUCTUKA STUX CPEJICTB.

MeToapl OLIEHKH pe3yJIbTaTOB B3pbIBA. Y CTAHOBJIEHUE PALMOHAIBHOM CTENEHH B3PBIBHOTO
IpoOsieHus TOPHBIX Mopoja. BropuuHoe B3priBanue. OMBIT, TEXHUKO-IKOHOMUYECKHE TIOKa3aTeNu U
HaIpaBlIeHUS] COBEPIICHCTBOBAHUS B3PBIBHBIX pa0OT Ha Kapbepax.

MexaHn4ecKoe pBIXJIEHUE TOPHBIX MOPOJ: YCIOBHUS NPUMEHEHMs, TEXHHUKA U TEXHOJOTHUs
PBIXJIEHUS, S)KOHOMUYECKUE MTOKA3ATEIH.

2.2.  Buwiemouno-noepyzounvie pabomoi

DKCKaBUPYEMOCTb TOPHBIX MOPOJ B MACCUBE U B pa3pyLIEHHOM COCTOSIHUU. OCHOBHBIE BU/IbI



BBIEMOYHBIX MAIIMH, UX TEXHOJOIMUYECKasl OLIEHKA U BO3MOKHOCTb IIPUMEHEHUS B 3aBUCUMOCTH OT
9KCKaBUPYEMOCTH FOPHBIX 1OpoA. Tumsl 3a00€B 1 3aX0JI0K.

Briemka nopop ckpenepamu, Oyinb103epamMu, CTpyTaMu U MOrpy3dunKkaMu. TexHoIorndeckue
IapaMeTpbl KOJIECHBIX CKPEIEpPOB, IPOLIECC BBIEMKU CKpelepaMu M HMX IPOU3BOJAUTEIBHOCTD.
[Iponiecc BeieMKH NOPOJ] OyiIb103€paMu M UX MPOU3BOAUTEIHLHOCTh. BbleMKa Mopo/1 morpy34nKamu,
UX TEXHUYECKasl XapaKTepUCTUKA U POU3BOAUTEIBHOCTD.

BolemMka ropHbIX MOpOJ OJHOKOBIIOBBIMU 3KCKaBaTopamu. IlapaMerpbl MeXxaHMUYECKHUX
jomnat. BeleMka MSATKUX, IJIOTHBIX U B30PBAHHBIX MOPOJ KapbEPHBIMU MEXaHUYECKHUMHU JIOTIaTaMHU.
PaznenpHast BbleMka Mexsonatamu. [ uapaBindeckie dKCKaBaTopbl. OCOOEHHOCTH BBIEMKH TOPHBIX
MOPOJ] THAPABIMYECKUMH dKCKaBaTopamu. [lapamerpsl npariaiiHOB, ycI0BUS MX IPUMEHEHHMs, 32001
U TPOU3BOJIUTENILHOCTb. BbleMKka mopoJ JpariaiHaMM C [EpeBaJIKOW B BbIpaOOTaHHOE
IpocTpaHcTBO. BcnomorarenpHble pabOThI Y BBIEMKE U IIOIPY3KE TOPHOM MaccChl.

BriemouHo-TIOrpy30uHOoe  00OpynoBaHHE HempepbBHOrO JaeiictBusd.  Knaccuduxanus
POTOPHBIX M MHOTOKOBIIOBBIX IIETIHBIX 3KCKaBAaTOPOB. Yci0BUS UX paboThl. CocTaB KOMILIEKCOB
o0opyioBaHUsI HenpepbIBHOrO AeicTBus. [lapaMeTpbl cOBpeMEHHBIX POTOPHBIX MHOTOKOBHIOBBIX
9KCKaBaTOpoB. CXeMbl BBIEMKH TMOPOJ, POTOPHBIMHM, IIETTHBIMU 3KCKaBaTopaMu. 3a00U pOTOPHBIX U
LENHBIX AKCKaBaTOpOB. MeToauKa OIpe/eleHns TEXHUYECKONW MpPOU3BOJAUTENBHOCTU. THUIIOBBIE
CXE€Mbl pPa3pabOTKM MECTOPOXKACHUN KOMIUIEKCAaMH OOOpYJOBaHUSI HENPEPHIBHOTO JEHCTBUS.
TexHomornyeckre cxeMbl MNPUMEHEHHS POTOPHBIX SKCKABAaTOPOB C TeperpyxareisiMud Ipu
pa3lesieHud YCTYNOB Ha NOAycTymbl. OO0IacTb palMOHAIBHOIO TNPUMEHEHHUS M MEepPCHEKTUBBI
WCIIOJIb30BAaHUS TEXHUKU HEMIPEPHIBHOTO JEMCTBHS HA OTKPBITHIX pa3paboTkax. Pa3nenbHast BrleMKa
POTOPHBIMM U MHOTOYEPIIAKOBBIMHM SKCKaBaTOopaMH. Bplemka 1IHEKOOypo-BbIMH MAalIMHAMHU.
Briemka B30pBaHHBIX MOPOJ] MAaIIMHAMHM HENpephIBHOTO JeiicTBUi. (OcoOeHHOCTHM MalllviH
HENpPEepBIBHOTO JEUCTBUS C (Ppe3epHbIMH paboyuMM opraHamu. BcrmomorarenbHble paOOThl MpH
WCIIOJIb30BAaHUHM MAIllMH HENpepbIBHOrO AercTBUs. OCHOBBI 0e30macHOCTH padOT HpU BBIEMKE U
MOTPy3Ke TOPHBIX MOPOJI.

2.3.  Tpancnopmuposanue 20pHwix NOPOO

Bunbl  kappepHOro TpaHCIOPTA, UX TEXHUKO-IKCIUTyaTAllMOHHAs XapaKTEpPUCTHKA,
paloHagbHas 001acTh IPUMEHEHHUs, COBPEMEHHbIE TEHACHLIUN Pa3BUTHSI.

YCTpoiCTBO, CTPOUTENIBCTBO, COJIEP)KAHUE U PEMOHT KAPbEPHBIX JKEJIE3HOAOPOKHBIX MyTEi
1 aBTOMOOMITLHBIX fopor. [TyreBoe pa3Butue kapbepoB. CxemMbl 0OMEHa aBTOCAMOCBAJIOB B 320051X U
MyHKTax pa3rpy3ku. TAroBble pacdeThl MpU >KEIE3HOJIOPOKHOM U aBTOMOOMJIBHOM TpPAaHCIOPTE.
Omnpenenenue SKCIUTyaTallMOHHOW MPOU3BOIUTENILHOCTH U pab0yero napka JOKOMOTHBOCOCTaBOB U
aBTOCaMOCBAJIOB, MPOITYCKHOW W MPOBO3HOM CIIOCOOHOCTH TPAHCIIOPTHBIX KOMMYHHUKaui. CxeMbl
KOHBEMEPHOTO TPaHCIOpTa Ha KapbepaX. PacueTbl OCHOBHBIX MAapaMETPOB M SKCILTyaTallMOHHOMN
MIPOU3BOJUTEIILHOCTH JICHTOUHBIX KOHBEWEepoB. KoMIiekCHbIE pacueTbl KOHBEUEPHBIX JTUHUM.

XapakTepucTUKa OCHOBHBIX CXeM KOMOMHHpPOBAHHOTO TpaHCIOpPTa. YCTPOMCTBO
MEePEerpy304YHbIX IMYHKTOB M MPHUEMHBIX YCTPOWCTB MPH KOMOMHMPOBAHHOM aBTOMOOMIIBHO-
KEJIEe3HOJOPOKHOM M aBTOMOOWIIBHO-KOHBEWEPHOM TpaHcHopTe. TpaHCHOPTHBIE KOMMYHUKAIUH
py KOMOMHMPOBAHHOM TpaHcmopTe. PacdeT mapameTpoB TpPaHCIOPTHOTO OOOPYAOBAaHUS B €ro
koMOuHanusax. OmnpeneneHue MPOU3BOAUTEIBLHOCTH IEPETPYy304YHBIX MYHKTOB U €MKOCTHU
MIPUEMHBIX YCTPONCTB.

llepcriekTuBHBIE BUIBl KapbepHOrO TpaHCHOpTa. BcmomorarenbHble paboTHl  MpU
MepeMEIICHUN KapbepHbIX I'py30B. HampaBieHus COBEpILIEHCTBOBaHUS KapbepHOrO TPAHCIOPTA,
ONBIT NMPUMEHEHHUs] U TEXHUKO-3KOHOMUYECKHE IOKa3aTeau paboThl €ro pa3lW4yHbIX BUIOB Ha
Kapbepax Poccun 1 3apyOeKHBIX CTpaH.

24.  CraaduposaHue 20pHOU MAcCChl

MHororeneBoe HazHadeHHe CKI1aJoB. CrnocoObl cKiIaaupoBaHus (OTBaJIO0Opa30BaHMA)
IIOPOJ — OTXOJ0B FOPHOTO NMPOU3BOACTBA. CpelcTBa MEXaHU3AMU OCHOBHBIX M BCIIOMOTaTEJIbHBIX
pabot. TexHomornyeckue cCXembl CTPOMTENLCTBA M (POPMUPOBAHMS CKJIAJOB TOPHBIX MOPOA —
OTXOZI0B Kapbepa. OmnpezereHue HSKCIUTyaTallMOHHONW MNPOM3BOJUTEIBHOCTH M pabodero mapka
o0opyIoBaHMUSL.



@OpMUPOBAHUE TEXHOTECHHBIX MECTOPOXKICHUM IIOJIE3HBIX MCKOMaeMbIX. MeTonbl pacuera
MapaMeTpoB CKJIAJOB TOMYTHBIX IOJIE3HBIX HMCKONaeMbiX. OMBIT, TEXHUKO-PKOHOMHUYECKUE
MOKa3aTey U HAaIPaBJICHUS COBEPIIEHCTBOBAHUS PA0OT IO CKIIaJIUPOBAHUIO TOPHONH MACCHI.

2.5.  Vcmoiiuueocms 60pmos u ocyuwienue Kapbepos

3HayeHne YCTOMYMBOCTH OOPTOB KapbepoOB M OTBAJOB NPU BEICHUU OTKPBITBIX TOPHBIX
pabor. @DaxTOpbl, ONpPEHENSIONINe YCTOMYMBOCTh KapbepHBIX OTKOcoB. Kitaccudukarms
nedopmarmii 60pTOB KapbepoB U OTBaJIOB. KpuTepuu ycTOWYMBOCTH OTKOCOB. CXEMBI M METOIBI
WH)XCHEPHBIX PacueTOB YCTOMUYUBOCTU OOPTOB, YCTYIOB U OTBAJIOB.

OmnpeneneHue JOMYyCTUMBIX — [AapaMETPOB  YCTYNIOB C YYETOM CTaTHCTHUYECKUX U
JMHAMUYECKUX Harpy3oK. BiusiHue MPpUMEHSIEeMBIX CTPYKTYp KOMIUIEKCHOW MEXaHU3aIUU U CUCTEM
pa3paboTKH Ha YCTOMYMBOCTH pabo4Mx OOpPTOB. 3aBUCHMOCTH IapaMeTpoB pabOuMX YCTYIIOB OT
TEMITa ¥ HAIPaBJICHUS MOJBUTAHUS (PPOHTA TOPHBIX paboT. BiusHUEe cXeMbI BCKPBITUS KaphEPHBIX
MoJiel W HaIpaBJIEHUS! Pa3BUTHs FOPHBIX pabOT Ha yCTOWYMBOCTH Hepabounx 60pToB. CriocoObI
YKpEIUIEHHUSI OTKOCOB B MECUAHO-TIMHHUCTBIX U TBEPBIX Mopoaax. OXpaHa MPUKOHTYPHOTO MacCHBa
OT JACHCTBUS B3PHIBOB.

OCHOBHBIE CXEMBI OCYIICHHS KapbepHBIX TMOJEH. YBS3Ka DPEKHMOB TOPHBIX paboT U
BOIOTIOHKEHUs. OCyIlIeHne OTBAJIIOB M MX OCHOBAHWH, OpraHU3aIyisi BHYTPUKAPHEPHOTO CTOKA U
BOJIOOTBOJIa Ha 36MHOW TIOBEPXHOCTH.

2.6.  Bcrpwimue kapvephvix noneti

CriocoObI M CXeMBI BCKPBITHS KapbhepHBIX IMOJICH, WX KIAacCH(pUKAIWsS W paluoHaIbHAs
obnacTb mnpuMeHeHUs. B3auMOCBS3b CXeM BCKPBITHS C CHUCTEMOM OTKpBITOM pa3paboTku
MecTopoxaeHnid. OCOOEHHOCTH CXeM BCKPBITHS  KapbepHBIX TIOJIEH TIpU  TPUMECHEHHH
THIPOMEXaHH3AIIHH.

BckpriBaromye TOpHBIE BBIPAOOTKH, WX MapamMeTpsl U 00BeMbl. Tpacchl BCKpPBIBAFOIIMX
BBIPAa0OTOK, MX (GOpMBI U mapaMeTpbl. Co3/jaHne W pa3BUTHE CTAIIMOHAPHBIX M CKOJB3SIINX TPACC.
TexHonmornueckoe 3Ha4YeHHWE BEIWYMHBI PYKOBOJAAILLIETO IMOABEMA KalMUTAIbHBIX TpaHIIEeH Mpu
KOJIECHBIX BHJax TpaHcnopTa. KOHCTpyKIUS M mapaMeTphl MYyHKTOB NMPUMBIKAHUS KalHUTaJIbHbBIX
TpaHIel K pabouuM rOpU30HTaM.

CriocoObl U CcXeMbl TPOBEJCHHS BCKPHIBAIOIIMX BBIPAOOTOK, HX TEXHOJOTHYECKas
XapaKTepUCTHKa, MapaMeTpbl U TEXHUKO-DPKOHOMUYECKHE I[IOKa3aTedd IpPU HCIOJIb30BAaHUU
Pa3IMYHBIX KOMIUIEKCOB TOPHO-TIPOXOIYECKOTO 000PYAOBAHHUS.

2.7.  Cucmembi OMKpbIMOU paspabomku MecmopotcOeHull

BoliemouHble ciioM M yCTymbl. XapakTepUCTHUKU (poHTa TOpHBIX paboT. Pabouas 30Ha
kapbepa. CuctemMbl OTKPBITON pa3pabOTKU, UX OCHOBHBIEC Kiaccu(UKallUK U palMoHalbHas 00IacThb
npuMeHeHus. TexHoJorudeckas CBA3b CHCTEMBbI Pa3pabOTKH MECTOPOKICHHS M KOMILIEKCHOM
MeXaHMU3aluu Kapbepa. [IpUHIUIBI-KOMIUIEKTAluN KaphepHOTO 000pyn0oBaHUS U (OPMHPOBAHUS
CUCTEM OTKPBITON pPa3pabOTKH.

XapakTepucTuka W METOJbl OIpEIesICHUs] MapaMeTpOB CUCTEMbI pa3pabOTKU: BBICOTHI
YCTYIOB, IIKMPHHBI pab0YMX MIIOMAJ0K U OepM, MPOTsbKeHHOCTH (ppoHTa paboT, ynciaa paboymx
YCTYIOB, CKOPOCTH MOJIBUTaHUS PpOHTA pabOT M CKOPOCTH (TeMIia) yriyOiaeHHsl TOPHBIX padoT.

CpaBHUTeNbHAS 5KOHOMUYHOCTD M OTBIT IPUMEHEHUS PA3IMYHBIX CUCTEM pa3pabOTKH.

2.8.  Paspabomka cmpoumenvbHbiX 2OPHbIX HOPOO

XapakTepucTHKa MPOAYKIIUH, IOTYy4aeMON U3 CTPOUTENBHBIX TOPHBIX MOPOJ] B 3aBUCUMOCTHU
or ee HazHaueHus. [Ipomeccel mpou3BoAcTBa 1IeOHsA, TpaBus U mecka. MexaHuzanus padoT.
TpancnoptupoBanue, ckiaaupoBaHue M oTrpy3ka. OcoOeHHOCTH TpeOOBaHUI K CBHIPBIO JUIS
MOJTy4EeHHUsI IIEeMEHTa U BSDKYIIUX BemiecTB. [Ipon3BoAcTBEHHBIE MPOLECCH TOOBIYM CTEHOBOTO U
00JIMIIOBOYHOTO KaMHS.

CrniocoObl oTzeneHust OJOKOB OT MaccuBa, MOrpy3ka M mnepemelneHue Onokos. [Iporecch
0o0pabOTKM KaMHS M MX MexaHu3alusa. TexHOoJoruyeckue OCOOEHHOCTH TPOLIECCOB MpHU
KOMIIIEKCHOM HCIIOJIb30BAHUM CTPOUTENIBHBIX TOPHBIX TOPO/I.

2.9.  Omxpvimas cudpasnudeckas pazpabomra MecmopoHcoeHull

OOnacte mNpUMEHEHHUS THIpOMEXaHM3allMM Ha KapbepaX. OCHOBHbIE TIPOLIECCH U



TEXHOJIOTUS TUPOMEXAHN3ALUU TOPHBIX Pa0dOT. YCIOBHS NMPUMEHEHUsI OCHOBHOTO 00OpPYIOBaHHUS
THJIPOMEXaHU3ALUHN: THAPOMOHUTOPOB, 3EMJIECOCOB, 3€MCHAPAIOB, 3arpy30UHbIX ammnapaTtoB — M
o0opynoBaHMsl  JUIi ~ MEXaHWYECKOM  MOATOTOBKM  TpyZHOpa3paldaTblBa€MbIX  IMOPOA K
MyIbII000pa30BaHUI0.  METOJMYECKHe OCHOBBI  pacyera IPOILECCOB  T'MIPOMEXaHHU3AlUU:
THJIPABIMYECKOT0 Pa3pyLICHHsI, CAMOTEYHOTO M HAMOPHOTO THUAPOTPAHCIIOPTA, YKIAIKUA TOPOJ B
THJIPOOTBAIBI M OCBETJIICHUS BOJABL [ MOPOTEXHWYECKHE COOPYXKEHHS THIPOOTBAIOB. |IlaBHBIC
0COOEHHOCTH TUAPOIOOBIYH TTOJIE3HBIX UCKOMAEMBIX TPU MX MOIMYyTHOM oOoramienuu. [Ipumenenune
THJIPABIMYECKOTO TPAHCIIOPTA TIOPOJ] U MOJIE3HBIX HCKOMIAEMBIX Ha TAIbHUE PACCTOSHHUSL.

I'mapomexannsnpoBaHHasl pa3pabOTKa MOJIE3HBIX MCKOMAeMbIX HieNb(ha U TITyOOKOBOIHOTO
nHa  MUpOBOTO OKeaHa, CalpoIeeBhIX MECTOPOKICHUH BHYTPEHHHX BOJOEMOB, IEpBHYHAS
nepepaboTka J00BITOro ChIpbs. OMBIT U TEXHUKO-dKOHOMHYECKHE TOKa3aTeNd THUAPABINIECKUX
pa3pabotok B Poccum u 3a pyOekom. HampaBiieHUs COBEpIIEHCTBOBAHHS T'MIPOMEXAaHU3AIUH
TOPHBIX paboT.

2.10. Ocobennocmu omxkpolmou pazpadomku poCCoINHbIX MECMOPOHCOCHUIL.

CrocoOsl  pa3paboTku  pocchbiniell.  [IpoMblliuieHHass — XapaKkTEPUCTHUKAa  POCCHIMTHBIX
MecTopoxkaeHuid. OcBOeHHME TEXHOTEHHBIX pocchinedt. Craauu pa3pabOTKU MECTOPOKICHUH.
OTnuunTenbHble O0COOEHHOCTH CHOCc000B pa3paboTku. OcoOeHHOCTH pa3pabOTKU POCCHINEH,
JOCTOMHCTBA M HEAOCTATKH CIIOCOOOB IO CPaBHEHUIO C OTKPBITOM M MOA3EMHON pa3paboTKOi
PYOHBIX M YrOJbHBIX  MecTopokaeHui. Ocymenue (oOBogHeHue) poccbind. ['opHo-
MOATOTOBUTENbHBIE paboThl. OpraHu3aiusi BeAeHHS pabOT W ompeneraeHne o0beMoB. BriOop
OCHOBHOTO 000pYyJOBaHMUSI.

2.11.  Paspabomxa poccblniblx MeCmopoicOeHull opazamu

OOme cBeneHWs, HWCTOPHUS Pa3BHTHS, COBPEMEHHOE COCTOSIHHE JpakHOTO (hioTa.
Knaccupukamuss npar m yciuoBuss WX TpUMEHEHHs. BolocHaOkeHHe IpaKHBIX pPa3pabOTOK.
BekpeiTe Mectopoxknaenus. ['opHo-moarotoBurtenbHble paboThl. [loObiunbie paboThl. OTBa-
nooOpazoBanue. OboraiieHre, IoTepy U pa3y00KUBaHHE.

2.12.  Pexynvmusayus nosepxuocmu

OTKpbIThIE TOPHBIE pabOTHI U OKpY»Katomias cpeaa. Buapl pexynbruBanuu. TexHonornyeckue
cXeMbl ¥ 000pyJOBaHKE AJIsl TOPHOTEXHUYECKOM PEKyIbTUBAIIMK OTBAIOB. CrIOCOObI HCIIOIb30BaHUS
BOCCTAaHOBJICHHBIX  IUIOHIAJEd HA  OTBajlax.  3arparbl Ha  peKyabTuBanuio.  OmbIT
PEKYIBTUBALIMOHHBIX PaboT.

2.13. [lnanuposanue, opeanuzayus u ynpasieHue

DOKOHOMHMYECKHME OCHOBBI IUIAHUPOBAaHUS TOpHBIX pabotr. I[lokazarenn wu Kkpurepuu
MEePCIIEKTUBHOTO, TOJOBOTO W TEKYILEro IIaHUPOBaHUS TOpHbIX paboT. [lopsaok u meTos
IUIAHUPOBAHUSA TOPHBIX paboT. Maremarnueckoe MOJAETUPOBAHHE MECTOPOXKIECHUI U Pa3BUTHS
TOPHBIX paboT. MeToAbl ONTUMAIBHOTO IUIAHUPOBAHUS TOPHBIX Pa0OT.

TeopeTnueckue OCHOBBI OpPraHM3allMU IPOU3BOJCTBA PabOT Ha Kapbepax. OpraHuzanus
OCHOBHBIX M BCIIOMOTaTEJbHBIX TEXHOJOTMUYECKUX MpolieccoB. CHCTEMbI YNpaBiIEHUS TOPHBIMU
pabotamu.

VYnpasiieHue kauecTBoM npoaykuuu. LlenHocTs nonesnoro uckomnaemoro. KommuecTBeHHbIE
U KauyeCTBEHHbIE IOTEPU IOJIE3HBIX MCKOMAEMbIX, UX SKOHOMMYECKas OLIEHKa U HOPMHUPOBAHHE.
Mertonpl onpoOoBanus. B3anMocBs3M KauyecTBa NPOAYKLMH C TEXHOJOTUEH OTKPBITHIX TOPHBIX
paboT. MeTo/1bl M CpeJcTBa CTAOMIIM3ALUU KaueCTBa JOObIBAEMOTr0 MUHEPAILHOTO ChIPbS.

3. I'eorexHosorust (CTpOUTENbHASN)

3.1.  T'eomexanuueckue ycnogus cmpoumenbCmea n0O3EMHbIX COOPYIHCEHUL

CoBpemeHHbIE NPEACTABICHUS O IpoLeccax, MPOUCXOASIINX B MACCHBE T'OPHBIX IOPOI.
Ou3nKo-MeXaHUYECKHEe CBOWMCTBA TOpHBIX MmopoA. OOmas XapakTepUCTHKa  CKaJbHBIX,
MIOJIyCKAJIBHBIX, CBSI3HBIX, HECBS3HBIX M IUIBIBYyYHUX TOpHBIX MNopoi. Peosormyeckue Monenw,
XapaKTEpU3YyIOUIME CBOWCTBA NOpPOA. MeToapl OIpeneneHus CBOKMCTB TOpPHBIX IOpPOJ B
7a00OpaTOpPHBIX M HATYpHBIX YCIOBUSIX MpPU CTaTHYECKUX M JWHAMUYECKUX HarpyKEeHUsX.
HanpspkeHHOe  COCTOSHME TOpHBIX IOpOJT B HETPOHYTOM MacCHMBE M BOKpPYr BbIpaOOTOK.



YcroitunBocTh OOHaXKEHHS MOPOJ B TOPHBIX BbIpaboTkax. Kimaccupukammu ropHbIX HOPOJ 1O
YCTOMUYMBOCTH B OOHAKCHHUSAX.

OOmiasi XapakTepUCTHKAa OCHOBHBIX THIIOTE3 TOPHOTO JAaBJICHHUS B OJUHOYHBIX TOPHBIX
BbIpaboTkax. OCHOBHBICE MEXaHUYECKHEC MOJETH B3aUMOJICHCTBHS TMOPOJ W KpEemu TOPHBIX
BBIPAOOTOK. YTpyrasi, >KeCTKOIUTACTHYECKasl, YIpyromiacTuieckas (0OJHOPOAHAS U HEOJHOPOIHAs),
BA3KOYTIpYras ¥ BS3KOIIACTUYECKas Mojend. HoBble Monenu B3aMMOACHCTBUS MOPOJI M Kperu
OJIMHOYHBIX BBIPAOOTOK. [IepCHIeKTUBBI WX pa3BHUTHSI. YYET BIUSHUS OYUCTHBIX pabor. Obmias
XapaKTePUCTHKA COBPEMEHHBIX METOJOB UCCIIEIOBAaHHA MPOSBIICHUI TOPHOTO JaBiIeHUs. MeToabl U
CpPEACTBA MCCJIEAOBAHUM MPOSABJICHUN TOPHOrO AABJEHUS B IMIAXTHBIX YCIOBHUAX. KoMmIuiekcHas
METOJIKa HMCCIIEJOBAHUS TPOSIBICHUI TOPHOTO NaBJICHUSA. METOAbl M CPEACTBa MOJCITMPOBAHUS
MEXaHMYECKUX COCTOSHUM M TPOLECCOB B MAacCHMBaxX IMOPOJ M COOpYKeHHUsX. llepcrieKTuBel u
HaIpaBJICHUS UX JaIbHEUIIETO Pa3BUTHSL.

3.2.  UnowcenepHvie KOHCMPYKYUU NOO3EMHBIX COOPYHCEHULL

CoBpeMeHHbIE CTIOCOOBI OOecredYeHus] YCTOMYMBOCTH TOPHBIX BBIpabOTOK. [Ipobiema
MoJIepKaHusl BBIPAOOTOK W €€ 3Ha4YeHWe I TOPHO-A0OBIBarOmIMX mpeanpusTaid. OreHka
YCTOMYMBOCTH TOPOJHBIX OOHAKEHUH 1O CKJIOHHOCTH TOPOJA K OOPYIICHHIO IMOJ COOCTBEHHBIM
BECOM, K IUIACTHYECKOMY Ne(QOPMHPOBAHHIO W pa3pyLNICHHIO BCIEACTBHE KOHIICHTPAIHH
HaNpsHKCHUH B MacCHBE B OKPECTHOCTH OOHa)XKEHWH, K CYIIECTBEHHBIM CMEIICHUSM BCIIEICTBHE
MOJI3yYECTH TIOPOI.

Tunsl kpenu TOpHBIX BbIPAOOTOK (0OJENOK MOA3EMHBIX COOPY)KEHMM): OrpakKiaromias,
YIIPOYHSIOIIAs, TIOATIOPHAS;, UX XapaKTepHble 0coOOeHHOCTH. [IpenBapuTeNbHbIi BEIOOD THITA KPEIH,
TpeOYIOIIHeCs ISl 3TOTO UCXOAHbIE TaHHBIC.

AHKepHas Kperb: THUIbI, BUABl W XapaKTepHbIe O0COOCHHOCTH Kpemn. MexaHu3M paboThI
aHKepHOW Kpenmu B maccuBe mopoi. [lapamerpbl aHKepHOW Kpermu W uX ompexaeneHue. OOmacth
MIPUMEHCHHS aHKEPHOU KpeITH.

Mertannuueckas pamMHas Kpernb. Bunibl npokaTHbIX Mpoduiell, MpUMeHsSeMbIX B TIOJ3eMHOM
ctpoutenscrBe. JKecTkas u mojarinuBas Kpemb. OCHOBHbIE KOHCTPYKLHH TMOJATIIMBOM Kperw,
KOHCTPYKIIMH Y3JI0B [TOJAAaTIUBOCTH. BbIO0ODP BUa paMHOM Kperu.

beronnas u xene3o0eTonHas kperb (06aenka). ['mOkas u skecTkas apmarypa. MexaHu4ecKue
XapaKTEepUCTUKH U 0COOEHHOCTH BO3BeieHus kpenu. O0nacTh MpUMEHEHHUS.

Ha6psi3r-6eronHast kpernb. MexaHu3M pabOThl Kpenu B MaccuBe Nopoja. Buabl HaOpHI3T-
0EeTOHHOM Kpemnu, 0COOEHHOCTH BO3BEJICHUS U 00JIaCTh MPUMEHEHHUSI.

Kenezoberonnas 610uyHas (TIOOMHTOBAsI) Kperb. Buabl 1 KOHCTPYKITUU OJIOKOB (TIOOMHTOB),
xapakrep apmupoBaHusi. O0IacTh IPUMEHEHHUSL.

Uyrynnas ToOMHroBas kpenb (00menka). Buabl 1 koHCTpyKuuu THOOMHTOB. OCcOOEHHOCTH
KOHCTPYKIUU TIOOMHTOB ISl TOPU30HTAIbHBIX  BEPTUKAIBHBIX BEIPA00TOK. O0IacTh MPUMEHEHUS
YYTr'YHHOW TFOOMHTOBOM KPEIIH.

KomOuHMpoBaHHbIE BHIBI KpeNu: aHKEPHO-HAOPHI3r-OeTOHHAs, cTajieOeTOHHas, YyryHHO-
6eronHas u ap. O061acTh IpUMEHEHHUs] KOMOMHUPOBAHHBIX BUJIOB KPEIIH.

3.3.  Ilpoexmuposanue u pacuem Kpenu
OCHOBHbIE TIOJIOKEHUSI MEXAaHUKU TOJ3EMHBIX COOPYKEHHM — TEOpUHM pacueTa Kpemu TOPHBIX
BbIPa0OTOK (007€N0oK MOA3eMHBIX coopyxeHwuil). [IpuHiun B3auMopaencTBus kpenu (00JeNoK) ¢
MaccuBoM mopoa. OOOCHOBaHHME NPUMEHEHHUS JHHEHHO nedOopMUPYEMON cpelbl B KadecTBe
MEXaHUYECKOM MOJIeIM MacCHBa MOPOA. YUeT OTCTaBaHUS BO3BEACHUS KPENH OT 0OHaKEHU I TOPOJ
B CKQJIbHBIX U cnabbIx mopoaax. PacueTHsie kpenu (00/1€10K) MOA3EMHBIX COOPYKEHUI Ha JIeHcTBHE
THJIPOCTATUYECKOTO JaBJIEHHS TOA3EMHBIX BOJ M Ha BHYTPEHHUH HAMop B TPaBUTAI[MOHHOM U
TEKTOHUYECKOM TI0JIe HaYallbHBIX HAMPsDKEHUM B MaccuBe opo. OcoOeHHOCTH pacueTa MOI3EMHBIX
COOPYKEHUI HA CEHCMUYECKOE BO3AEHCTBUE 3E6MIIETPSICEHUN.

34.  Komnuekcol no03eMHbIX COOPYIHCEHUL

[TonzeMHBIE COOPYKEHHUSI YTOJMBHBIX U PYAHBIX MIaXT. KOMIUIEKCH BEPTUKAIBHBIX MIAXTHBIX
CTBOJIOB. ApMHpOBaHHE CTBOJIOB. KamuTanbHble, TOATOTOBUTENbHBIE M OYHCTHBIE TOPHBIE
BBIPAOOTKH.



KoMIutekcel MOA3EMHBIX COOPYKEHUM T'MAPOIEKTPOCTAHLUHUNA M TMAPOAKKYMYJIHMPYIOLIUX
UIEKTPOCTAaHIMN. be3HamopHble M HanoOpHbIE TOHHENIM M IIAXTHbIE BOAOBOAbL. Iloa3eMHble
MalIuHHbIE 3aJIbl.

[loa3emMHbIE COOPYKEHHS METPOIOJIUTEHOB. [leperoHHble M 3CKanaToOpHbIE TOHHENH,
MOJI3EMHBIE BECTHOIONM, Kamephbl CBhE3/I0B, CTAHIMUW W MEPecajiouHble y3Jbl. THIBI CTaHIMN
METPONOJUTEHOB:  MWJIOHHBIE,  KOJIOHHbIE,  OJHOCBOJYaThle, CTAaHUMM  HOBOIO  THIIA.
[IpucTaHIMOHHBIE COOPYKEHHUS.

KoMrutekcerl coopyKeHUI TPaHCIIOPTHBIX TOHHETIEH.

[Topranel, HUIIM, KAMEPBI.

Komriekcsl coopyXeHHil BOJIONPOBOIHO-KaHAIM3ALMOHHBIX U KOMMYHAJIbHBIX TOHHEJEH.
Kom1iekcsl coopykeHui MoA3eMHbIX XPAHUIIUILI.

35.  Obviunvle cnocobvl cmpoumenbcmea NOO3eMHbIX COOPYIHCEHUL

Cmpoumenbcmeo 20pu30HMANbHLIX U HAKIOHHBIX 8bIPAOOMOK Y20JbHbIX U PYOHBIX ULAX.
CtpouTenbCcTBO BHIPAOOTOK B Kpenkux mopojax. CoBpeMeHHbIE COCOObl BEACHUSI OYpOB3PBIBHBIX
pabor. IlpumeHeHune mnpoxomyeckux KombOaliHOB. HoBble cmocoObl paspylleHHs] MOpOJ.
CrpouTenbecTBO BBIPAOOTOK B MSTKUX OJHOPOJHBIX M HEOJHOPOJHBIX Mopoaax. Komruiekchb
o6opynoBanusi. CTpoUTEIHCTBO OpeMcOeproB, YKJIOHOB M HAKJIOHHBIX CTBOJIOB. CTPOUTEIHCTBO
CKaToB, medel, BoccTaromux. KomruiekcHas mexaHuzanusi U opranusauus padot. CTpouTeabCTBO
BEPTUKAIBHBIX CTBOJIOB. COBMEIIEHHBIN, MapaiebHBIA U IOCIEIOBATENbHBIN CIIOCOOBI CTPOU-
tenbcTBa. OOnactu ux npumenenus. IIpoxomgueckue kommiekchl M arperatbl. KoHCTpykuuu u
TEXHOJIOTMH apMUPOBAHUSI.

Texnonozuss cmpoumenscmea monueneu. CTPOUTENHCTBO C NMPUMEHEHHEM OYypOB3PBIBHBIX
pabot. CTpOUTENbCTBO C MPUMEHEHUEM OIEepeXKaronX OETOHHBIX Kpered WM dKpaHa H3 Tpyo.
CrpouTenbcTBO TOHHENEH ¢ MPUMEHEHHWEM IIMTOB U TOHHEIENPOXOTYECKHX MAaIIUH. THIbI
TOHHEJIEMPOXOAYeCKUX MamMH. [IpuMeHeHne MeXaHM3WPOBAHHBIX IIHUTOB C MPUTPY3KOM 3a00sl.
MukpoTtonHenupoBa-Hue. CTPOUTEIBCTBO TOHHENEH CHOCOOOM MpOJaBiIMBaHUs. ParmoHambHbIC
KOHCTPYKTHUBHO-TEXHOJIOTUYECKHE pelleHuss crnocoba mnpojaBnuBaHud. [lponaBiuBaHue 1o
9KpaHoOM U3 TpyO. TexHOJorusi CTpOUTENhCTBA TOHHENEH OTKPBITHIM crocobom. Criocob «cTeHa B
rpyHTe». CyIIHOCTh HOBOABCTPUICKOTO CITOCO0a CTPOUTENHCTBA TOHHETICH.

Cmpoumenvbcmeo mouneneu 00IbUI020 cedenus 8 cKalbhblx nopooax. Crnoco0 CIUIOMIHOTO
3a00s1. Cmoco6 HmwxHero ycryma. CTpOUTEIBCTBO TOHHEIEH C TEpedoBOM  INTOJBHEH.
CrpouTenbcTBO TOHHENEH B MSTKUX HEYCTOMYMBBIX Mopojax. CrnocoObl OmepToro cojaa Hu
OTMOpHOTO siyipa. CTPOUTENBCTBO KaMEPHBIX BBIPAOOTOK. CXEeMBI U MOCIEA0BATEIHHOCTh PACKPBITHS
ceyeHuss kamep. CTpouTenbCTBO Moa3eMHbIXx MamuHHBIX 3a10B [DC m ['ADC. Pazpabotka
I0JICBOZIOBOTO NMPOCTPAHCTBA, pa3paboTKa OCHOBHOTO MaccuBa (siipa) Kamephl.

Cmpoumenvcmeo cmanyuti mempononaumena. CTPOUTENBCTBO OJHOCBOIYATHIX CTaHLUH,
MUJIOHHBIX CTAHIUH, KOJOHHBIX CTaHIMUA. CTPOUTENHCTBO ICKAIATOPHBIX TOHHENeH. OcoOeHHOCTH
opranuzanuy pabot. MoHTaK KOHCTPYKUUN U UX TUIPOUIOJISALUSL.

3.6.  CneyuanvHvle cnocobbl n003eMHO20 CIMPOUMENbCMEA

CnoxxHble T€OMEXaHWYECKUE U Ta30JMHAMHYECKHE YCIOBHUS U HMHKEHEPHO-T€OJOTMYECKUE
XapaKTEepPUCTUKA MAacCHUBOB MOPOJ, OMpEAENSIoNne HEeO0OXOAUMOCTh MPUMEHEHHS CIIEeUaTbHbBIX
Croco00OB CTPOUTENBCTBA TMOJ3EMHBIX coopyxeHHil. Knaccudukamms coeruanbHbIX CIOc000B
CTPOUTEIILCTBA.

Crioco0 UCKycCTBEHHOTO BoAOTIOHMKeHHs. CYIIHOCTh U 00J1acTh IPUMEHEHHUS CrIoco0a.

3amopaxkuBanue 1opoA. lIpoexkTupoBaHne © pacyeT JENOTPYHTOBBIX OIPaKICHUM.
XonoauiipHOE 000pyI0BaHKE U anmnaparypa. KoHTposb nporecca 3aMopaXxBaHus.

TammoHaxx TOpHBIX MopoJ. XUMHUECKoe 3akperuieHue nopoi. Knaccuduxanus u obnactb
MIPUMEHEHHUs CIIOCOO0B TaMIOHAXKA M 3aKPETICHUS TOPOI.

CrniocoObl OypeHus: BEpTHKAJIBHBIX CTBOJIOB. BypoBble yCTaHOBKH, MX Kiaccu(uKanus U
KOHCTPYKTHUBHBIE CXEMBI.

CTpOUTENHCTBO CTBOJIOB CIIOCOOOM OIYCKaHUS B THKCOTPOITHOM pyOarike.

CTpouTeNnbCTBO MOJ3EMHBIX COOPYKEHHH MOJ CXaThiM Bo3ayxoM. CylIHOCTh croco0a,



cCaHHUTapHbIE TPEOOBAHUS U 00IACTH TPUMEHEHHUS.

3.7. Pemonm, peKoHCMpPYKYus. U 60CCMAHOGNEHUE COPHbIX 6blpAOOMOK U NOO3EMHbIX
COOpYIHCEHUU

PexkoHCTpyKIMS U PEMOHT BEPTUKAJIBHBIX IIAXTHBIX CTBOJIOB. PEMOHT M BOCCTaHOBJIEHHE
KalTUTaJIbHBIX U TIOJTOTOBUTEILHBIX TOPHBIX BHIPAOOTOK YrOJBHBIX U PYIHBIX MIAXT. PeKOHCTpyKIHA
U PEMOHT TPAHCHOPTHBIX TOHHENEH. PEMOHT, BOCCTaHOBJIEHHE U PEKOHCTPYKIUS KOMMYHAJIbHBIX
TOHHEJIEU. PEMOHT M pEKOHCTPYKLIHSI TOPOJACKUX ITOJ3EMHBIX COOPYKEHHUH.
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