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Beenenne
Hacrosimass mporpamMma  OXBaTBIBAaeT — CIEAYIONIME  pasfenbl:  MOA3eMHas  pa3zpaboTka
MECTOPOXKJEHUH TOJE3HbIX MCKONAeMbIX, OTKpbITasg pa3paboTKa MECTOPOXKICHHHM IOJEe3HBIX
HCKOIIAEMBbIX, CTPOUTEIBCTBO IOJ3EMHBIX COOPYKEHUH, TeOpeTUdecKas U MpUKIaJHasi MEXaHUKa,
TEOpHsI MalllMH U MEXaHU3MOB, Teopusl KojeOaHW, Teopusi paboUYMX MPOLECCOB MOPHBIX MALIMH,
TEOpUsl IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS U TEOPUS HAJEKHOCTH.

1. 'opHble MAIIMHBI

1.1 Paspywenue copruvix nopoo

1.1.1 ®usuko-MexaHUYECKUE CBOMCTBA TOPHBIX MTOPO/I.

1.1.2 Crioco0sl pa3pyiieHus: TOPHBIX MOPOJ U UX CPAaBHUTEIbHAS XapaKTePUCTUKA

1.1.3 MexanusM pas3pylieHHs TOpPHBIX IOPOJA IpPH pa3IMYHBIX CIIOCO0aX BO3AEHCTBUS
MHCTPYMEHTA.

1.1.4 BousiHue TreoMeTpUYecKuX IapaMeTpoB pabodyero HMHCTPYMEHTa U IapamMeTpoB
pa3pylLIeHMs Ha CUJIOBBIE M SHEPreTUUECKHE IT0Ka3aTENH MPOoLecca Pa3pyLICHHUS.

1.2 Ouucmmuvie, npoxoodueckue KomMOAUHBL U Y2OIbHBIE CMPY2U

1.2.1 TpeGoBanus, MpeabsIBIIEMbIe K OYMCTHBIM U TIPOXOTIECKUM KOMOaitHaM.

1.2.2 Meroauka pacdera CHJ Ha paboyeM HMHCTPYMEHTE OUUCTHBIX M IPOXOJUYECKUX
KOMOaifHOB.

1.2.3 OcobeHHOCTH KOHCTPYKLMI M TapaMeTpbl IMHEKOBBIX, OapaOaHHBIX, IUCKOBBIX U
KOPOHYAThIX 1 KOMOMHUPOBAHHBIX UCIIOJIHUTEIBHBIX OPraHOB KOMOAITHOB.

1.2.4 OuuctHbie KOMOAHBI YHU(DUIIUPOBAHHOTO PAJIA.

1.2.5 OcHOBHBIE KOHCTPYKTHUBHBIC THIIBI TIOTPY30YHBIX OPTaHOB OYHCTHBIX M MPOXOJUYECKUX
KoMmOaitHoB. OnpeieneHne 1 BEIOOp X OCHOBHBIX TapaMETPOB.

1.2.6 ObGecrieuenne yCTOWYMBOCTH OYHCTHBIX M TIPOXOJYECKHX KOMOAHOB B Ipolecce
paboTHI.

1.2.7 TpebGoBanusi, mpeabsABIsieMble K CTpyram. Pacyer Harpy3ok Ha pe3lax W B TATOBBIX
OpraHax CTpYyroB.

1.2.8 Onpenenenrie morpy309HON CIOCOOHOCTH CTPYTOBBIX HCIOTHUTEIBHBIX OPTaHOB.

1.2.9 OcoGeHHOCTH KOHCTPYKLIMU CTPYT'OB C HENPEPBIBHBIM PETYIUPOBAHUEM IO MOLIHOCTH
riacta. OCHOBHBIE HAIlpaBJICHUs Pa3BUTUSL KOHCTPYKIUI CTPYTOB.

1.3 Mexanuzupoeannvie kpenu

1.3.1 Knaccudukanus MexaHU3UPOBAHHBIX KPETIeH .

1.3.2 OcHOBHBIE TOJOXEHHUS METOAMKHM pacyeTa 3JIEMEHTOB CEKIUI MeXaHW3WPOBAaHHBIX
KpeIen Ha yCTOWYMBOCTb U TPOYHOCT.

1.3.3 CoBepiieHCTBOBaHHME THAPOIPUBOJIa MEXaHU3UPOBAHHBIX Kpemneil.

1.3.4 PazpaboTka cuCTEM aBTOMATHUYECKOTO YIIPABJICHUSI MEXaHU3UPOBAHHBIMH KPETISIMH.

1.3.5 CoBpemMeHHbBIE HAMTPaBICHHS B KOHCTPYUPOBAHIH MEXaHU3UPOBAHHBIX KPETICH.

1.4 Bviemounsie komnaeKkcol u azpezamol

1.4.1 YcraHoBi€HHE OCHOBHBIX KOMIIOHOBOUHBIX pa3MepoB KOMOAWHOBBIX M CTPYTrOBBIX
KOMILIEKCOB.

1.4.2 Metoauka OIpeneNeHus] TEOPEeTHYECKOH, TEXHHYECKOW W OKCIUTyaTallMOHHOM
POU3BOIUTENIFHOCTH KOMIUIEKCOB M arperatoB. AHajlu3 OCHOBHBIX (DaKTO- POB, BIHUSIOUIMX Ha
MPOU3BOIUTENIBHOCTb.

1.4.3 CymHocTh po0seMbl YIpaBIsieMOCTH KOMIUIEKCOB U arperaToB U IyTH €€ peleHHs..

1.4.4 3axkoHOMEPHOCTH B3aMMOJICHCTBUS CO CpEIOM B TpoIlecce JABMKEHUsS arperara 0e3
MOCTOSIHHOTO MPUCYTCTBUS JIOJEH B OUMCTHOM 3a00€.

1.4.5 Mexanuueckasi XapaKTepUCTHKa TUIPONPUBOJA IEPEIBMKEHUS M BIUSHUE €€ Ha
MOJIOKEHHWE arperara WM KOMIUIEKCa B IUIOCKOCTH IUiacta. MeToapl obecreueHHs] KeCTKOH
MEXaHMYECKOI XapaKTepUCTUKU THIPOIIPUBO/Ia IEPEIBUKEHHS 0a3bl.

1.4.6 Cucrembl U cxeMbl MNOJAEPKAHUS MPSIMOJIMHEHHOCTH arperaroB LUKIMYECKOTO H
HEIPEPBIBHOTO JIEHCTBHUS.

1.4.7 3aKkOHOMEPHOCTH JIBUXKEHHUSI arperatoB M KOMIUIEKCOB IO THUIICOMETPUHU IUIACTA.
MeTo/bl 1 CpecTBa KOHTPOJISE TPAHUIBI TOPO/Ia-yTrolb.

1.4.8 OcHOBHBIE TPUHIMIIBI CO3JAaHUS CPEJICTB YIPABJICHUS OYHMCTHBIM arperarom JJis
TEXHUYECKOT'0 MPOLIECCa BEIEMKH YIJIsl €3 IOCTOSHHOTO MIPUCYTCTBUS JIIOJEH B 3a00€.



1.5 bypunvHvie mawiurvl

1.5.1 Knaccudukanuss crnoco6oB Oypenusi. TpeOGoBaHusi, mpenbsBIieMble K OypoBOi
TEXHUKE.

1.5.2 OcobGeHHOCTH KOHCTPYKITMH ITHEBMATHYECKUX M THAPABINYECKHUX TepopaTopos.

1.5.3 OcoOGeHHOCTH KOHCTPYKIIUU OYPHIIBHBIX YCTAaHOBOK. PacdeT ux ycTOHYHMBOCTH.

1.5.4 OcoGeHHOCTH KOHCTPYKIIM IIApOIICYHBIX CTAHKOB OTEYECTBEHHBIX M 3apyOeKHBIX
bupm.

1.5.5 [lonaTue o CTaTUYECKOH YCTOWYMBOCTH OypOBOTO CTaBa B BEPTHUKAIBHON CKBa)KHMHE.
®opMbl YCTOHUNBOCTH OYpOBOIO CTaBa B HAKIIOHHON CKBa)kKHHE.

1.5.6 Harpy3ku M peakTHBHBIM KpyTAIIMA MOMEHT, NeHCTByromMe Ha OypoBOH cTaB B
CKBaXKHHE.

1.5.7 Homenknarypa, XapakTepHCTUKU U 00J1aCTh IPUMEHEHUS OYPOBBIX HHCTPYMEHTOB.

1.5.8 OcoGeHHOCTH OUHAMUKU BpallaTeIbHO-NOJAIOINX CHUCTEM CTAaHKOB IIAPOILEYHOIO
OypeHust.

1.5.9 Pacuer npou3BOAUTEIBHOCTH OypPHUIIBHBIX MaIITHH.

1.6 Tpancnopmmusie Mawurbl U KOMNIEKCbL

1.6.1 [lepcrieKTUBHBIE HANIPABICHUSI Pa3BUTHS TPAHCIOPTHBIX MAILIUH.

1.6.2 XapaktepucTHKHU 1 (PU3NKO-MEXaHUIECKIE CBOMCTBA TPAHCIIOPTUPYEMBIX TPY30B.

1.6.3 Obmas knaccudukaius 1 OCHOBBI TEOPHUH KOHBEHEPHOTO TPAHCIIOPTA.

1.6.4 O6mas kimaccuukanus W OCHOBBI TEOPUH pacyeTa IOJ3EMHOr0 JIOKOMOTHBHOTO
TPaHCHOPTA.

1.6.5 OcobeHnOCTH pacdyeTa KapbepHOTO KEIC3HOAOPOKHOTO TPAHCTIOPTA.

1.6.6 Kimtaccudukanus, o0sacTb TNPUMEHEHUS W OCHOBBI pacdyera aBTOMOOMJIBLHOTO
TPaHCIOPTA.

1.6.7 Tunbl, XapakTEepUCTMKM M OCHOBBl pacueTa MOrPYy30YHBIX U  IOTPY304HO-
TPAHCHOPTHBIX MAIIUH.

1.6.8 Knaccudukanusi, NpuUHUMIT JAEHCTBHS, pPacyeT OCHOBHBIX HAapaMEeTpoB THJIpO- H
THEBMOTPAHCIIOPTHBIX YCTAHOBOK.

1.6.9 OcHoBBI pacueTa KaHaTHO-TPAHCIIOPTHBIX YCTAHOBOK IIAXT U KapbepoB.

1.5.10 OcHOBBI TPOEKTUPOBAHHS TPAHCIIOPTAa TpPHU TOTOYHOH W IUKIMYHO- ITOTOYHOM
TEXHOJIOTUH paboT B Kapbepax U IaxTax.

1.7 lllaxmusie noovemuvle yCmMano8Ku

1.7.1 O6mee ycTpoHcTBO U KiIacCU(pUKAIMS TOIbEMHBIX YCTAaHOBOK.

1.7.2 TlpuHUMTB pacyeTa u BEIOOpAa OCHOBHOTO 000PYIOBaHUS IOJHEMHBIX YCTAHOBOK.

1.7.3 Kunematnka ¥ JMHAMUKA HOLBEMHBIX CHUCTEM.

1.7.4 PexxuMsbl yripaBiieHUs TOAbEMHBIMH CHCTEMaMHU.

1.7.5 IIpuHuuns! pacyera ¥ BbIOOpa MPUBOJIA MOABEMHBIX YCTAaHOBOK.

1.8 Obopyoosanue, npumensiemoe npu cuOpoMexanu3ayuu

1.8.1 MamuHsb! ¥ 060pyi0OBaHKE, TPUMEHSIEMbIE IPU THAPOMEXaHU3AIHH.

1.8.2 [puHumms! pacyera u BEIOOpa 000PYAOBaHUS THAPOTPAHCIIOPTHBIX YCTAHOBOK.

1.8.3 OcoGeHHOCTH XapaKTepUCTUK HACOCOB U BHEUIHMX CeTe THUIAPOTPAHCIOPTHBIX
YCTaHOBOK.

1.8.4 HacocHO-TUpOMOHUTOPHbIE YCTaHOBKU. [IpMHIMIBI pacyera M BbIOOpa HACOCOB U
THJIPOMOHHUTOPOB.

1.8.5 Onpenenenrie COBMECTHBIX PEKUMOB pabOTHI HACOCOB M THJIPOMOHUTOPOB.

1.9 I'uoponpusoo coprvix mauiun

1.9.1 Xapakrepuctuka u 001acTh 3 PEKTUBHOTO UCIOIB30BAHUS THAPOIPUBOIA.

1.9.2 Knaccudukanusi, OCHOBHBIE TapaMeTpsl W OOIIWE NPUHIMIBI pacdyera OOBEMHBIX
HAaCOCOB.

1.9.3 Crtoco0OsI peryIupoBaHUst HACOCOB.

1.9.4 OcoGeHHOCTH KOHCTPYKIMH U MapaMeTpbl HAaCOCOB JJIsi CHUCTEM THAPO- TpPaHCIIOpTa
YIJIsI, KOHIIGHTPATOB YKEJIE3HBIX Py M JPYTUX MaTepUAIIOB.

1.9.5 Knaccudukanusi, npuHIMO JEHCTBUS W OCHOBHBIE IapaMeTpbl  OOBEMHBIX
THJIPOABHUTATENEH, TPUMEHIEMBIX B TOPHBIX MAIIMHAX.

1.9.6 CunoBble, TOBOPOTHBIE U MOMEHTHBIE THAPOLIMIMHAPKL. PacueT ruipouImHapoB.

1.9.7 CnocoOsI 1 cpeAcTBa OUMCTKH paboUeil )KUIKOCTH OT 3arpsi3HeHus. Jlucnepratopsl.



1.9.8 TumnoBbie TUIPONPHUBOIBI TOPHBIX MAIIIHH.

1.9.10 OcHoBHBIE HANPABJICHUS TEXHUYECKOT'O COBEPIICHCTBOBAHUS THAPOIIPHUBOJOB TOPHBIX
MaIlIHH.

1.10 Haoeoxcnocmo 20pHbIX MAUUH U KOMNLEKCO8

1.10.1 ExuHnvHbBIC ¥ KOMIUICKCHBIE TIOKA3aTeNd HaJ)KHOCTH TOPHON TEXHHUKH.

1.10.2 Bri60op 1 HOPMHPOBAHHUE TTOKA3ATENICH HAIC)KHOCTH.

1.10.3 Onpenenenue TpeOyeMoro YpOBHSI HAJIEKHOCTH HPOSKTHPYEMBIX KOMIUICKCOB U
arperaTos.

1.10.4 Ucnonb30BaHME  HJIEMEHTOB-aHAJIOTOB sl  IPOTHO3MPOBAHHUS  HAJIEKHOCTU
IPOEKTHUPYEMBIX TOPHBIX MAIIMH U CUCTEM 000pYyIOBaHHUS.

1.10.5 BnusiHue Harpy»>K€HHOCTH 3JIEMEHTOB F'OPHBIX MAIlIMH HA UX HAJIC)KHOCTb.

1.10.6 Metonpl ompeneneHusl MoKas3aTeie HaJIeKHOCTH TOPHBIX MAalllWH, KOMIUIEKCOB H
arperatroB, HAXOJAIIUXCS B SKCILTyaTalliu.

1.11 Ocnosvr agmomamuzuposanno2o NpoeKmupo8anus 2OpHbIX MAWUH U KOMNIEKCO8

1.11.1 Hampasnenus pa3zpabotku CAIIP ropHpIx mMaiimH.

1.11.2 Cramuu pazpabotku. TexHmueckoe 3aJaHue, TEXHHUYECKOE MPEUIOKCHHUE, ICKU3HBIN
MPOEKT, TEXHUYECKHUI MPOEKT, pa3paboTka paboueil JOKyMEHTAIIHH.

1.11.3 IlpuHIMIUaIbHBIE OCHOBBI aBTOMATU3HPOBAHHOTO NMPOEKTUPOBAHMS TOPHBIX MAIINH H
KOMILIEKCOB.

1.11.4 Monynbubiit npuniun nocrpoenust CAIIP ropasix mamms.

1.11.5 MaTtemaTrudeckoe MOIeIMPOBaHUE TIPOIIecca MMPOCKTHPOBAHUSI.

1.11.6 IlpoGnemsr pazpaboTku npuHIUIoB 1 MeTogoB CAIIP ropupix mamuH. CHCTEMHBIH
MOJXO/.

1.11.7 [Ipo6nems! ontumuzauuu B CAIIP.

1.11.8 Anropurmuueckue ocHoBsl CATIP.

1.11.9 Maremarndeckoe u nmporpammuoe odecnieuenre CAIIP ropHbIx MammH.

1.11.10 Dranel  pa3paboTKH  cHenuagbHOro MaremMaTuueckoro obOecneuenus CAIIP.
dopManr30BaHHOE ONKMCAHKE 33]1a4 TIPOCKTUPOBAHUSI.

1.12 Dxennyamayus 2ophvix Mawiun u KOMNIEKCO8

1.12.1 Cucrema 3KCITyaTallii TOPHBIX MAIINH U KOMITJIEKCOB.

1.12.2 CucteMbl 1 METO/IBI TEXHUYECKOTO 00CTYKUBAHUS U PEMOHTA TOPHOM TEXHHUKH.

1.12.3 Cucrema TUIaHOBO-TIPEAYIPEIUTEIHHOTO TEXHUYECKOTO OOCITY)XKMBaHUS W PEMOHTA
TOPHBIX MAIllMH U ITyTH €€ COBEPILICHCTBOBAHMS.

1.12.4 CpencrBa TEXHHUYECKOW IMArHOCTUKMA TOPHBIX MAIIMH ¥ ITUIAHUPOBAHWE 3aMEHBI
3JIEMEHTOB, HCUEPMABIIUX CBOM pecypc.

1.12.5 OnpenenieHrie  HEOOXOJAUMOTO KOJIMYECTBA 3alacHBIX YaCTEH HA MEXPEMOHTHBIN
NEepuoJi TOPHON TEXHUKH.

1.12.6 Opranu3anusi CEpBHCHON CHCTEMBI TEXHHYECKOTO OOCTY)KWBAaHUS M PEMOHTA TOPHO-
[IaXTHOTO 000PYI0BaHUS 3aBOIaMU-U3TOTOBUTEISIMH.

1.12.7 MoHTaX TOpHON TEXHHUKH.

1.13 Cpeocmea mexanuzayuu 6Cnomo2amenbHuiX 2OPHLIX padbom

1.13.1 TpynoeMKOCTh BCIOMOTATENFHBIX pa00T Ha TOPHBIX MPEIIPHUSATHSIX.

1.13.2 Ponap MexaHU3aIMKM BCIIOMOTATEIbHBIX PA0OT Ui MOBBIIIEHUS MPOU3BOIUTEIHLHOCTH
Tpyna pabodmx.

1.13.3 CpencrBa BCIIOMOTaTENbHBIX PYYHBIX PabOT MpU OOCITY)KMBaHUM TOPHBIX MAIIUH U
cucteM 3a00ifHOro 060pyA0BaHUS.

1.13.4 CpencrBa MexaHU3aIMHU JIJIS BBIIOJIHEHUS MOHTa)KHO-JIEMOHTaXHBIX padoT, paboT Mo
OKCIUTyaTaIli 1 PEMOHTY TOPHBIX MAIlTUH U KOMILJIEKCOB.

1.13.5 Texnuka 6e30MacCHOCTH MPH UCIOIB30BAHUU CPEICTB MaJIOW MEXaHU3AIUH.

2TI'eorexHosorusi (mMoa3eMHAas)

2.1TopHoe mpennpusaTHe, pyIHHUK, IIaXTa, LIAXTHOE moje, 3Tax. [lopsaok M crmocoObl
OYHNCTHOH BBHIEMKH B 3TaXKe.

2.2 O0mme cBeZieHus 0 IOTEPSIX MOJIE3HBIX UCKOMAEMbIX B Iporecce 1o0suu. Kinaccupukanusau
ydeT motepb. [loka3arenn MONHOTH M3BJICYCHHUS MOJIE3HBIX MCKOIMAEMbBIX NpH 100brde. OCHOBHBIE
TpeOOBaHUSs, MPEIbABIIEMbIE K pa3paboTKe MECTOPOXKICHUH.

2.3 I1apameTpbl BCKPBITHSI, TOATOTOBKH M CUCTEM Pa3pabOTKH.



2.4 OnpeneneHue TOMOBOM  NMPOM3BOJCTBEHHONW  MOITHOCTH  PyAHUKA  (IIAXThI) IO
TOPHOTEXHUYECKUM BO3MOKHOCTSM U CPOKAaM €ro CYILECTBOBAHUSI.

2.5 [1oBepXHOCTHBIN KOMIUIEKC PyIHUKA U IIAXThl. T€XHOJIOrNYEeCKHE KOMIUIEKCHI IJIaBHOIO U
BCIIOMOTATENbHBIX CTBOJIOB. Ilorpy304Ho-ckiiagckoe xo3siucTBo. [1opoaHbIe OTBAIBL.

2.6 BekpbiBaroliye BbIpaOOTKU M KJIacCU(UKALMs CXeM BCKpBITUS. B3aumHoe pacrnonoxeHue
[JIABHBIX U BCIIOMOTATEIbHBIX CTBOJOB. BimsHNE BBHIEMKH MOJE3HOIO MCKOMAEMOTO Ha CIBUIKCHUE
BMEILAIOLINX [TOPOJI U OBepXHOCTH. [ocTpoeHre oXpaHHbIX LIETUKOB.

2.7 BCckpbITHE BEPTHKAJIBHBIMU CTBOJAMU. BCKpBITHE HAKJIOHHBIMH CTBOJAaMU. BCKpbITHE
mITOJIbHAMU. KOMOMHUpPOBaHHbIE CXEMbI BCKPBITHS.

2.8 OJHOTOPU30HTHOE M MHOTOTOPU30HTHOE (IIO3TAaXXHOE€ M IOTNOPU30HTHOE) BCKPBITHE
IUTACTOBBIX MECTOPOKACHUH.

2.9 OK0IIOCTBOJIBLHBIC IBOPHI.

2.10 dakropsl, BIUAIOLIME HA BHIOOP MECTA 3aJ10KEHUS IIaXTHBIX CTBOJIOB U ILTOJIEH.

2.11 BekpeITHE MECTOPOXKACHUHM, NPEACTAaBICHHBIX CBUTOW pYIHBIX 3ajexedl. Biaumuoe
pAacIIoIoKEHHE BO3AYyXONO-JAIOUIMX U BO3JYXOBBLAAIOIIMX BBIPAOOTOK B IIAXTHOM Iojie. Beicora
ITaxa.

2.12 TTopsitoK BCKPBITHUS MECTOPOXKICHUNA. MeTo 1 BapuaHTOB U BBIOOPE CXEMbI BCKPBITHS.

2.13 Knmaccudukanust cnocoOOB IMOATOTOBKM TOPHU30HTOB M MIAXTHOTO MOJA. DakTopsl,
BJIMSIIOIME HA BBIOOP crioco0a MOAr0TOBKH.

2.14 DraxxHpIid, TAHENBHBIH W TOTOPU3OHTHBIA CIIOCOOBI MOATOTOBKH INAXTHOTO TIOJIS.
[ToneBast, pynHast (mactoBasi) 1 KOMOMHUPOBAHHAs MOATOTOBKA, MX MPEUMYILECTBA, HEJOCTATKH U
o0jacTu MPUMEHEHMUSL.

2.15 Kiaccudukaiust OCHOBHBIX IPOM3BOJICTBEHHBIX MPOLIECCOB OUYMCTHOM BBIEMKH.

2.16 Ot0otiika pynbl pu ouricTHOU BhieMKe. LllmypoBast or6oiika. OTOOWKa pyIbl TITyOOKHMHU
ckBakMHaMu. OTOOMKa py/Ipl KaMEepHBIMU (MMHHBIMU) 3apsaMu. BropuuHoe apo0ieHne pysl.

2.17 Beimyck u joctaBka pyabl. [loHsTHE 1 IpUMEHsIEMbIE CTIOCOOBI TOCTAaBKH PY/IBL.

2.18 Beinyck pyzabl. OCHOBHbIE MOHSTUSA. TeOpHsl HCTEUEHHs CBHIIyYUX MaTepHajoB dYepe3
OTBEPCTHSI.

2.19 ®Ourypsl BbIITycKa IMOJIE3HOTO HCKOMAEMOTO M BHEAPEHHUS TMOPOJ. 3aKOHOMEPHOCTH
U3MEpeHUs] TTapaMeTpoB (UTYp IBIKEHHUS 1O Mepe BBIMTycKa. Poib KPYMHOCTH KYCKOB TIOJIE3HOTO
HCKOIIaeMOr0, CLIETUICHHUS, BIXKHOCTH U TOPHOTO JaBJICHUS Ha TapaMeTphbl GUTyp BBITyCKa.

2.20 ®opMBI  KOHTaKTa TOBEPXHOCTH  BBIIYCKA€MOTO  IOJIE3HOTO  HCKOIAeMOro ¢
HaJIEraloLIMMH OOPYILIEHHBIMH ITOPOJIaMH U OPSIOK BBITYCKA.

2.21 Jlunamuka pa3yO0KMBaHUS U TIOTEPh PYIbl B XO/I€ €€ BBITYCKa. 3aBUCHMOCTD BEJIINYHHEI
HOTEPb OT BBICOTHI 0JIOKA U PACCTOSHUS MEX/Y BBIITYCKHBIMU OTBEPCTUSIMH.

2.22 CtemieHp BIUSIHAA pa3Mepa W (GOpPMBI  BBHITYCKHOTO OTBEPCTHS Ha MOKa3aTelH
u3BJeueHus. BiausHue pexxnma u 103 BBIIYCKa Ha MMOKa3aTed U3BJICUECHUS.

2.23 Opranu3zanus BBITYCKa PYy/Ibl, INTAHOTPAMMEI.

2.24 TopueBoil BbIycK. BbImyck pyzabl U3 000COOJEHHOTO OTBEPCTHSI M M3 CMEXKHBIX
PYAOCITYCKOB.

2.25 YrpaBineHue TropHbIM jAaBieHueM. llpupoma ropHoro paenenus. HanpsbkeHHoe
COCTOSIHHE TTOPOJT B MACCUBE U BOKPYT TOPHBIX BBIPA0OTOK. CYIIECTBYIONINE THITOTE3HI.

2.26 YrpaBiieHHe TOpPHBIM JIaBJICHHEM pYAHBIMH LEJIWKAaMH, KpPEMblo, 3aKJIaJIKoil,
Mara3uHUPOBAHHOHN pyqoi. YTpaBJieHHE TOPHBIM JIaBJICHUEM IPH CHCTEMax C OOpYIICHHWEM PYIbl U
BMEIIAOUINX TTOPOJ.

2.27 TopHBle ymapbl B TOATOTOBUTEIFHBIX M OYHCTHBIX BBIpabOTKax. Meponpustus o
NPEeOTBPALICHNIO TOPHBIX Y1apoB U 00phOe ¢ HUMHU.

2.28 OT10oliKka TONIE3HBIX MCKOTAEMBIX Ha YroJbHBIX maxTax. CrocoOsl 0TOOWKH U (aKTOpHI,
OTIpENIeNAIONINE YCIOBHS UX IPUMEHEHHS.

2.29 TexHONOTUYECKHE XapaKTePUCTUKU YrOJbHBIX TUIACTOB: COMPOTUBISIEMOCTh TIIACTA
pE3aHMI0, OT)KUM YTJIsl, TA30HOCHOCTH IJIACTOB M OOKOBBIX MOPO/I.

2.30 Mexannyeckre crocoObl pa3pymIeHus MOJIE3HBIX UCKOMIAEMbIX U UCTIONB3YEMbIE TIPUITOM
CpeCTBa MEXaHHU3aIHH.

2.31 I'mppaBnudeckass OTOOWKa TIIOJIE3HBIX HCKOIAEMBIX, €€ TapaMeTpel H CpeACTBa
MeXaHU3aIIH.

2.32 BypoB3pbIBHBIE pa0OTHI, CpPEJACTBA M CHOCOOBI B3PBIBAHUS HA YrOJBHBIX IIAaXTaxX.



Oco0eHHOCTH B3pBIBHBIX pabOT B IIaXTaX, ONACHBIX 110 a3y U MbLIN, MEPbl 0€30M1aCHOCTH.

2.33 Ynupasiienue ropHsiM AaBiieHueM. OCHOBHBIE TUIIOTE3bI TOPHOTO JABIICHUS M 00JIACTH X
IpUMEHEeHHs. MeToJibl UCCIIeI0BaHUs TOPHOTO JaBJIEHUS: IPOU3BOJCTBEHHO- 3KCIIEPUMEHTAIbHBIE,
nabopaTopHbIe, aHATUTHYECKUE.

2.34 Knaccudukaiuu 1mopoJ; KpoBjiau Mo o0pylIaeMOCTH U YCTOMYMBOCTH. | 'eOMeXaHUYECKHE
MOJIENIM TIPOILIECCOB Ie(OPMHUPOBAHUS MOPOJ KPOBIU. YCTOMYMBOCTH KpOBIM B Jj1aBax. CrocoObl
IPEJOTBPALICHUS AMHAMUYECKUX OOPYIIEHUH TOPOI OCHOBHOM KPOBJIH.

2.35 OcobeHHOCTH MPOSBICHUSI TOPHOTO JaBiieHHs. JnHamuueckue (GOpMBI MPOSBICHUS
TOPHOTO JaBiieHHsl. MeTobl MPOrHo3a BEIOPOCO- U YAAPOONACHOCTH IIACTOB YIiisA U coyid. CriocoObl
NpPEOTBPALICHUS JMHAMUYECKUX MTPOSBICHUI TOPHOTO IaBJICHUS.

2.36 Kpenu ounCTHBIX BBIPAOOTOK, UX B3aUMOJICHCTBHE C MACCHBOM M 00JIaCTh MTPUMEHEHHS.
OcOoOCHHOCTH MEXaHM3MPOBAHHBIX KpENed HCIOMb3YeMbIX JJsi OTPAO0OTKU KPYTBHIX YTOJBHBIX
riactoB. lI{uToBble Kpenu, THOKUe NEePEeKpPhITUs, aHKEPHAsL KPEIlb.

2.37 Knmaccudukanust Ccrioco00B yHpaBiICHUs KpOBIIEH. YTpaBieHHE KpOBJIEH IOJHBIM
oOpy1mieHueM, obsactb npuMeHeHus. Ilocasounble Kpenu U MX TEXHOJIOTMYECKHUE XapaKTEPUCTHKU.
OcobeHHOCTH MOJTHOTO OOpYIIEHUs Ha KpyToM najeHuu. [naBHoe onmyckanue KpoBJIu.

2.38 Ha3znauenne u 00jacTh NpPUMEHEHHs 3aKiaJku. Buapl 3akiafxu. 3akiafodHble
MaTtepuaibl. TEeXHOJOTMYeCKHMe CXEeMbl 3akiaJkh. MeToapl pacdera JaBJICHHS W HECyIIed
CHOCOOHOCTH 3aKJIaZI0YHBIX MacCUBOB. OCHOBBI paOOTHI IPU 3aKJIaJKE KOMIUIEKCOB.

2.39 JlocTaBKa IOJIE3HOIO HMCKOIAEMOI0. TEeXHOJOTHMYECKHE CXEMbI JIOCTABKH B OYHMCTHBIX
3a005X W B IpeJesiaXx BbIEMOYHBIX y4yacTKOB. Pacuer u BbIOOp mapamMeTpoB CIIOCOOOB JOCTAaBKH:
CaMOTEKOM, BOJIOW, B3PBIBOM, CKpETIepaMu, KOHBEHEpaMu, CaMOXOTHBIM 000PYJOBaHUEM U JP.

2.40 O0nacTy palMOHAIBHOIO MCIIOJIB30BaHMs CPEJCTB TpAaHCIOpPTA. THUMBI U TEXHUYECKHE
XapaKTEPUCTHKH OT€YECTBEHHOTO U 3apy0eKHOTO I0CTaBOYHOTO 00OPYIOBaHUSI.

2.41 Ilorpy304Hble U MEPErpy304YHbIC MYHKThl. EMKOCTh aKKyMYJIHPYIOLUIMX U YCPEIHSIOIUX
OYHKEpOB.

2.42 TexHONOTHYEeCKHE CXEMbl OYHUCTHBIX pPA0OT € NPUMEHEHHEM MeEXaHU3UPOBAHHBIX
KoMmIuiekcoB. Opranm3anus pabOT C y4eTOM KOHCTPYKTUBHBIX OCOOEHHOCTEH MEXaHW3MPOBAHHBIX
KOMIIJIEKCOB Pa3IMYHBIX TUIIOB.

2.43 CucteMbl pa3pabOTKH pyAHBIX MecTopoxaeHuil. Kiaccudukanms u  OCHOBHEBIE
nokasarenu 3pdextuBHOCTU. [IpMHIIMIIBI TOCTpOEHUS KiaccuuKanuil cucteM pa3paboTKH.

2.44 CucteMbl pa3pabOTKU C OTKPBITHIM OYUCTHBIM IPOCTpaHCTBOM. OCHOBHBIC BAPHAHTHI H
obnacte ux npuMmeHeHus. CymHocTs M ycinoBus nmpuMeHeHus. Opranuzanus pa6ot. [lapamerpsl u
TEXHUKO-OKOHOMUYECKHE TIOKA3aTEIH.

2.45 CucteMsl pa3paOOTKH ¢ Mara3uHUpoBaHHeM pyAbl. OCHOBHBIE BapHaHThHl M 00JIACTh UX
npuMeHerns. CymHOCTh M ycioBus npuMeHeHus. Opranmsanusi pabot. [lapaMeTpbl W TEXHHKO-
HKOHOMHUECKHUE MTOKA3aTeIH.

2.46 CucteMbl pa3pabOTKH C 3aKJIAJKOH OYMCTHOTO MpocTpaHcTBa. OCHOBHBIE BapHAHTHI H
obmacte ux npuMmeHeHus. CymHocTs U ycinoBus nmpuMeHeHus. Opranuzanust pa6ot. [lapamerpsl u
TEXHUKO-OKOHOMUYECKHE TIOKA3aTEIH.

2.47 CucteMbl pa3pabOTKM C OOpyLIEHHMEM BMELIAIOIUX IMOPOA, ¢ OOpYIIEHHEM pYyAbl U
BMEIAIONINX TOPOJl, KOMOMHHUPOBAaHHBIE M MHOTOCTaauiiHbie. OCHOBHBIE BapHWaHTHl M O0JIACTH HX
npuMeHeHusa. CylnHOCTh M ycnoBHs NpuMeHeHus. Opranuzanus pabot. IlapameTpsl U TEXHHMKO-
IKOHOMHYECKHUE ITOKA3aTEIH.

2.48 Bp16op cucteMsl pa3paboTku. PakToOpbl, yYUTHIBa€Mble IPU BBIOOPE CHCTEM pa3pabOTKH.
Bnustare ropHoreosiornyeckux (hakToOpoB Ha BBIOOP CHCTEMBI pa3paboTKH. MeToauKa TEXHHKO-
HKOHOMHUYECKOTO CPaBHEHUS U BBIOOpA CHCTEM pa3padOTKH.

2.49 CucteMbl pa3pabOTKH YroibHBIX (IUTACTOBBIX) MecTopokaeHwid. [loHsTHE O cHcTeMax
pa3paboTKu, UX Kinaccudukaius. @akTopbl, BIUSIOIINE Ha BEIOOp cHCcTEM pa3pabOTKH.

2.50 Cuctemsl pa3pabOTKH C JITMHHBIMA OYHCTHBIMH 3a00siMU. [locie10BaTeIbHOCTh BEICHHS
MOJTrOTOBUTENILHBIX U OYUCTHBIX padoT B BbleMOuHOM nojie. Obmactu npumenenus.Ilorepu nmonesnoro
uckoraemoro. [IpenMyIiecTBa u HEJOCTATKH.

2.51 KoMOuHMpOBaHHBIE CUCTEMBI pa3paboTKH. ITocnenoBarenbHOCTH BEJICHUS
MOJITOTOBUTENIFHBIX W OYHCTHBIX paboT B BbleMOYHOM 1monie. OOmactu mpumeHeHus. [lorepn
M0JIe3HOT0 Mckomaemoro. [IpenMyiiecTBa u HEAOCTATKH.

2.52 CucreMbl pa3pabOTKH C pasleieHueM dTaka Ha mnomdTaxu. [lociaemnoBaTrenbHOCTh



BEJICHUS MMOATOTOBUTENBHBIX U OYHCTHBIX paboT B BhleMOYHOM nojie. O0nactu npumenenus. [lotepu
M0JIe3HOT0 UcKomaemoro. [IpenMyiiecTBa 1 HEAOCTATKH.

2.53 CucteMbl pa3pabOTKu C ABM)KCHHEM OYHUCTHBIX 3a00€B IO MaJeHUI0 M BOCCTAHHIO.
[TocnenoBaTenbHOCTD BEIEHUS MOATOTOBUTENBHBIX U OYUCTHBIX PabOT B BeIeMOYHOM Toje. Obnactu
npumenenusd. [lorepu noneznoro uckomnaemoro. [IpenmMyiectsa 1 HeJJOCTATKH.

2.54 CucteMbl pa3pabOTKH IUIACTOB KOPOTKMMHU OYMCTHBIMHU 3a0osmu. [locienoBaTrenbHOCTD
BEJICHUS MTOITOTOBUTENIBHBIX U OYUCTHBIX paboT B BeieMouHOM moiie. O0nactu npumenenus. [lotepu
MOJIE3HOTO McKomaemoro. [IpenMyiecTBa nu HeTOCTATKH.

2.55 Kamepnsie cucteMbl pa3zpadotku. [locnemoBaTenbHOCTh BeIEHUS MOATOTOBUTEIBHBIX U
OUYMCTHBIX paboT B BbIeMOYHOM Tmoyie. OOmactu mpumeHeHws. lloTep MoiIe3HOro MCKOMaeMoro.
[Ipeumy1iecTBa U HEAOCTATKH.

2.56 Cucrema  paspaboTku  «kamepa -  JaBa». [locrmemoBarenbHOCTh — BEICHUS
MOJATOTOBUTENIHBIX W OYHUCTHBIX paboT B BbleMoyHOM 1osie. Oo6nactu npumenenus. Ilorepu
10JIe3HOT0 McKomaemoro. [IpenMyiiecTBa u HEAOCTATKH.

2.57 besntonHas BbleMKa B KOPOTKHX 3a00s5X. BypoBas BbleMKa KpyThIX IJIACTOB. BrieMkayriis
koMmIuiekcamu tuna KM/JI.

2.58 bypominekoBas pa3paboTka Moaorux miactoB. [IpuMeHeHre yroiabHbIX MU

2.59 'mppomMexaHu3anus Ipy MOA3eMHON pa3paborke yrisi. OO0mas TEXHOJIOTHYECKas CXeMa
ruapomaxthl. [IpeumyniecTBa U HeIOCTATKU TUAPOAOOBIYN. OOIACTh MPUMEHEHUS.

2.60 TumoBsle cuCTeMBI pa3pabOTKH TOHKUX IUIACTOB U IUIACTOB CPEAHEN MOIIIHOCTH.

2.61 Cucrembl pa3pabOTKH MOIIHBIX I1acTOB. [lapameTphl crioes.

2.62 Cucrema pa3paOOTKH TOPU3OHTAIBHBIMH, HAKIOHHBIMH M IONEPEYHO-HAKIOHHBIMH
CJIOSIMHU.

2.63 Pa3paboTka MOIIHBIX IUTACTOB C MPUHYAUTEIBHBIM OOPYIICHUEM U BBIITYCKOM YTJISL.

2.64 CucreMsbl pa3pabOTKH C IPUMEHEHUEM TMOKHUX MEPEKPHITHI U IIUTOBLIX Kpere.

2.65 OcobeHHOCTH CHCTEM pa3pabOTKH COMMKCHHBIX IIACTOB.

2.66 Pa3paboTka I1acToB, OACHBIX 110 IPOPBIBAM IJIHHBI.

2.67 OcHoBHBIE TpoONEeMBbl (u3uKo-xumMudeckor reotexHonorunu (DXI). CoBpemeHHOE
cocrosgane OXT'.

2.68 Kimaccudukanust W OCHOBHBIE HampaBlieHHss pa3BuTus MetoqoB OXI. dusuko-
reosiornuyeckue ocHoBbl OXI'.

2.69 ®OU3UKO-XUMHUYECKHE OCHOBBI MPOIECCOB: PACTBOPEHHUS, BBIIIEIAYNBAHUS, TEPMOXUMUH,
TEIIOGU3UKH, THIPABIMYECKOTO  pa3pylIeHHs, dSIeKTpodusuku, GuiabTpanuu  (GIouaos,
TUApOpa3phiBa, 3KCTpakuuu ¢uronnoB u Jp. llepepaborka mpomexyTtouHod mnpoaykiun DOXI:
paccoyioB, pacljiaBOB, MYJdbIBl THAPOJOOBIUM, PACTBOPOB BBINIEIAUMBAHUSA, MYJIBIBl IS
000TraTUTENBHBIX TIPOLIECCOB U Jp.

2.70 BckpbITHE W TOATOTOBKA MECTOPOXKIEGHUNW CKBOXUHAMH: KOHCTPYKIMSI CKBa)KHH,
OypoBoe 00opynoBaHue, OypeHrne u 00ycTpoicTBO ckBaXMH. CHUCTeMBbI pa3paboTKu: Ki1acCuPUKaIms
U BBIOOp cucteM paszpaboTku. ITopspok Beaenus pabot. Ilorepu m paszyOoxxkuBanue. OcobeHHOCTH
skoHOMUKH DXT

2.71 Tlomzemuoe pactBopenue coieit (ITPC). Ilogzemubie pesepByapbl B KaMEHHOM COIH.
[Tonzemuas razudukanus yrius u cnanues (I1T'YuC).

2.72 Pa3paboTka TsoKenbIX HedTell, OuTyma u Ipyrux kayctoononuroB. [loa3zemMHoe cxuranme
CepBHl.

2.73 CxkBaxunHas rtuapogodsua (CI'JI). Ilomsemuoe BeimenaunBanue (I1B). Kyunoe
seinienaunBanue (KB). IToazemuas Beimiaska cepsi (ITBC).

3 I'eorexHos0orus (OTKPHITAS)

3.1 Ilpoyeccwt nod2omosKu 20pHbIX HOPOO K GbleMKe

['opHbIe MOpOABI KaK 00BEKT pa3padoTku. CriocoObl MOATOTOBKHA TOPHBIX MOPOJ K BIEMKE B
3aBHCUMOCTH OT UX COCTOSHUS: OypOB3pBIBHBIE Pa0OThI, MEXaHWYECKOE PBIXJIECHUE, OTTaUBAHUE
MEP3IBIX TOPO/I, TPEOXPaHEHHE OT MPOMEP3aHUs, YIpaBisieMoe 00pYIICHUE | Jp.

bypenue 63puvignvix ckeascun u wnypos. bypuMocTb ropHsix nopoi. Bunel Oypenus u ux
TEXHOJIOTHYecKas orieHKa. CoBpeMeHHbIE TPEICTABICHUS O MEXaHU3Me pa3pyIICHUS TOPHBIX TOPOJT
B 3200€ CKBa)XMH U LIITYPOB.

TexHOoNOoTHs, PEKUM U CKOPOCTh YAApHOTO, IIIHEKOBOTO, MIAPOIIEYHOT0, THEBMOYJAPHOTO U
TepMuueckoro Oypenusi. Bcnomoratensusie pabotel. bypenue nerabapura. Opranuzanus OypoBbIX



pabot. bypoBoe o0opynoBaHue ¥ UHCTPYMEHT, UX TEXHHYECKAasl XapaKTepUCTHUKA M pallMOHATIbHAs
o0lacTh  NMPUMEHEHUs.  OKCIUTyaTallMOHHas  IPOM3BOIUTENBHOCTH  OYpPOBBIX  CTAaHKOB.
TexHonoruueckas oueHka 6ypooro o6opynoanusi. O6iacts ero npuMeHeHus. TexXHOJOoTH4YecKue
OCHOBHI aBTOMaTH3a1uu Oypenus. CoBepIICHCTBOBAaHHE OYPOBBIX PaboOT.

Paspywenue eopnvix nopoo. Metoasl B3pBIBHOM OTOOMKH TOPHOM MacChl Ha Kapbepax,
o0nacTb HUX palMoOHaIbHOIO npUMeHeHUs. COBpEMEHHBbIE NPEJICTaBICHUS O MEXaHHU3ME
pa3pylIeHUs TOPHBIX TIOPOJI B3PHIBOM.

XapakTepuctuka B3pbiBaeMoe™ maccuBOB ropHbIX mopoa. AccoptumeHT BB u CB s
OTKPBITBIX TOPHBIX Pa0OT, palMOHANbHBIE OOJACTH WX HCIOJNb30BaHUA. METOIbl yIpaBiIeHUS
neiictBueM B3pbiBa. OrmpeseneHne OCHOBHBIX IapaMeTpOB B3pPBIBHBIX padOT Ha Kapbepax.
[IpoekTupoBaHNE MaCCOBBIX B3PBIBOB.

TexHonorust 3apspkaHusl pa3nuyHBIME TUnaMu BB u 3a0oiiku Cyxux M OOBOJHEHHBIX
B3PbIBHBIX CKBKHUH U IIITYpOB. KOMIIJIEKCHI IPUTOTOBJIEHUS U MYHKTHI TOATOTOBKU BB, Mamuue! u
MEXaHU3MBI JIJIsl IPOBEICHUS B3PBIBHBIX PA0OT; TEXHUYECKAsl XapaKTEPHCTUKA 3TUX CPEACTB.

Mertoapl OLIEHKH pe3yNbTaTOB B3pPbIBA. Y CTAHOBIICHUE PALMOHAIBHON CTEIIEHU B3PBIBHOTO
IpoOJieHusl TOPHBIX MopoA. Bropuunoe B3peiBaHue. ONBIT, TEXHUKO-3KOHOMHYECKHE TTOKA3aTeNu U
HAIPaBJICHUSI COBEPILIEHCTBOBAHUS B3PBIBHBIX Pa0OT Ha Kapbepax.

MexaHu4ecKoe phIXJICHHE TOPHBIX MOPOJ: YCJIOBHUS NPUMEHEHUsS, TEXHUKA U TEXHOJIOTHS
PBIXJIEHUS, SKOHOMUYECKUE TTOKA3ATEIN.

3.2 Bvliemouno-nozepy3zounvie pabomol

DKCKaBUPYEMOCTb FOPHBIX IIOPOJ B MACCUBE U B Pa3pyLIEHHOM COCTOSSHUM. OCHOBHBIE BUIbI
BBIEMOYHBIX MAIlWH, UX TEXHOJOIMYECKas OLICHKAa U BO3MOYKHOCTb ITPUMEHEHHUS B 3aBUCHUMOCTHU OT
HKCKAaBUPYEMOCTH TOPHBIX TOpoA. THIbl 3200€B 1 3aX0I0K.

Briemka nmopoa ckpernepamu, Oynpao3epaMu, CTPyraMy U MOTPy3UMKaMH. TeXHOJIOTHYECKHe
IapamMeTpsl KOJECHBIX CKpEIEpOB, MPOLECC BBIEMKHM CKpENepaMH M WX IIPOU3BOAUTEIBHOCTD.
[Tpouecc BrieMKH MOpo OylbI03epaMy U UX MPOU3BOIUTENBHOCT. BhieMKa Mopo norpy3uuKami,
UX TEXHUYECKasl XapaKTePUCTUKA U MIPOU3BOIUTEIBHOCTD.

BbleMka TOpHBIX NOpPOJA OJHOKOBIIOBBIMU 3KCKaBaropamu. [lapaMerpbl MexaHMYECKHUX
jomnar. BeleMka MATKHX, IJIOTHBIX U B30PBAaHHBIX MOPOJ KAPbEPHBIMU MEXaHUYECKHUMU JIOATaMHU.
Pa3znenpHas BeleMKa MexJionatamu. ['uapaBnuyecknue sKckaBaTopbl. OCOOEHHOCTH BBIEMKH TOPHBIX
MOpO/JI THAPABIMYECKUMU dKCKaBaTopaMmu. [lapameTpsl qpariaifHOB, yCIOBHS X IPUMEHEHHUS, 32001
U TPOU3BOAUTENILHOCTh. BbleMka moOpoJ JparjaiiHaMu ¢ TepeBajJkoil B BbIpaOOTaHHOE
npocTpaHcTBo. BenoMorarenbHble paboThl PU BBIEMKE U NTOTPY3KE TOPHOU MacCCHhl.

BeiemouHo-norpy3ouHoe  obopynoBaHue HempepbiBHOro JeiictBus. Kiaccudukarus
POTOPHBIX U MHOTOKOBIIOBBIX IEMHBIX IKCKaBaTOPOB. YcCIOBHUS UX paboThl. CocTaB KOMILIEKCOB
000pyIOBaHUSI HENPEPBIBHOTO JeicTBUA. [lapameTpbl COBpEMEHHBIX POTOPHBIX MHOTOKOBIIOBBIX
9KCKaBaTopoB. CxeMbl BBIEMKHU TOPOJI POTOPHBIMH, IIEMHBIMU 3KCKaBaTOpaMu. 3a00U POTOPHBIX U
LIENHBIX JKCKABaTOpPOB. MeToanKa ONpenencHus] TEXHUYECKOW NPOU3BOAMTEIBLHOCTH. THUIOBBIE
CXEeMBbl DPa3pabOTKM MECTOPOXACHUNM KOMIUIEKCaMu OOOpYAOBaHUS HENPEPHIBHOTO JIEHCTBUS.
TexHonornueckne Ccxembl INPUMEHEHMS] POTOPHBIX HKCKABATOPOB C IEPErpyKaTesiMU IIpU
pa3lieNieHny YCTYNoB Ha moAycTynbl. OO0JacTh pallMOHANBHOIO MPUMEHEHHUS M TEePCHEKTUBBI
UCIIOJIb30BaHUS TEXHUKH HENPEPHIBHOTO JAEHCTBUS HAa OTKPBITHIX pa3paboTkax. Pa3znenpHas BeleMKa
POTOPHBIMH U MHOTI'OYEpIIaKOBBIMHM JSKCKaBaTOopamH. BpleMKa IIHEKOOYpO-BHIMM MAaIIMHAMHU.
Brlemka B30pBaHHBIX TOPOJA MAIlMHAMM HeNpepbIBHOTO JeicTBui. OcoOEHHOCTH MalluH
HENPEPBhIBHOTO JEUCTBUA C (pe3epHbIMU paboynMMH opraHamu. BcmomorarenbHble paboThl MpuU
UCIOJIb30BaHUU MAIIMH HENpepbIBHOTO JeicTBUs. OCHOBBI 0€30MAaCHOCTH paboT MpH BBIEMKE H
MIOTPy3Ke TOPHBIX MOPOJ.

3.3 Tpancnopmuposanue 20pHvix nOpoo

Buael  kappepHOro TpaHCHOpPTa, HMX TEXHUKO-3KCIUIyaTallMOHHAs XapaKTepUCTHKA,
panroHagbHas 00J1aCTh IPUMEHEHUS], COBPEMEHHbIE TEHICHIIUHN Pa3BUTHSL.

VYeTpoiicTBO, CTPOUTENBCTBO, COACPKAHNE U PEMOHT KapbEePHBIX KEJIE3HOJAOPOKHBIX IyTeH
U aBTOMOOMIIBHBIX JTopor. [IyTeBoe pa3BuTue kapbepoB. CxeMbl 00MEHa aBTOCaMOCBAJIOB B 3a0051X U
INYHKTaX pasrpy3kd. TAroBble pacueTsl NpU KeJe3HOIOPOKHOM U aBTOMOOMIIBHOM TpPaHCIOPTE.
Omnpenenenne SKCITyaTalliOHHON TPOU3BOJUTENFHOCTH U pabovero napka J0KOMOTHBOCOCTABOB U
aBTOCAMOCBAJIOB, ITPOMYCKHOM U MPOBO3HON CIIOCOOHOCTH TPAHCIIOPTHBIX KOMMYHHKAMi. CXeMbl
KOHBEHWEPHOr0 TpaHCIOpPTa Ha Kapbepax. PacdeTsl OCHOBHBIX MapaMeTpOB M AKCIUTYyaTallMOHHOH



MPOU3BOAUTEIBLHOCTH JICHTOYHBIX KOHBEHEPOB. KOMILIEKCHBIE pacdyeThl KOHBEHUEPHBIX JTUHUM.

XapakTepuCTUKAa OCHOBHBIX CXE€M KOMOMHHUPOBAaHHOTO TpPAaHCHOPTa. Y CTPOWCTBO
NEPErpy304YHbIX MYHKTOB W TPUEMHBIX YCTPONCTB MNpU KOMOWHUPOBAHHOM aBTOMOOMIIBHO-
KEJE3HOIOPO’)KHOM U aBTOMOOMIIBHO-KOHBEHEPHOM TpaHCIopTe. TpaHCHOPTHBIE KOMMYHUKALIUU
npu KOMOMHMpPOBAaHHOM TpaHcmopTe. Pacuer mapaMeTpoB TpaHCHOPTHOrO OOOpYAOBaHHUSA B €ro
KoMOMHauusx. OmnpeneneHue MPOU3BOAUTEIBHOCTH IEPErPY30UHBIX IIYHKTOB U €MKOCTH
MIPUEMHBIX YCTPOMICTB.

[lepcnekTHBHBIE BHIBI KapbepHOTO TpaHCHOpTa. BcmomorarenbHble pabOTHl  MpH
MIEpEMEIICHUN KapbepHBIX I'py30B. HampaBiieHHs COBEpPIIEHCTBOBAHUS KapbePHOIO TPAHCIIOPTA,
OTBIT NPHUMEHEHHUS] M TEXHHUKO-PKOHOMUYECKHE IOKa3aTeNd pPadOThl €ro pa3iuYHBIX BUAOB Ha
Kapbepax Poccuu u 3apyOeKHBIX CTpaH.

3.4 Cknaduposanue 20pHOU MACChL

MHororneneBoe Ha3HaueHUe CKIan0B. CriocoObl CKIaaupoBaHus (0TBAIOOOPA30BaHMs) MOPOA

— OTXOJI0B TOPHOro Ipou3BoJcTBa. CpencTBa MEXaHU3aLMU OCHOBHBIX U BCIIOMOTaTEJIbHBIX padoT.
TexHonornyeckue cxembl CTPOUTENbCTBA U (OPMUPOBAHUS CKIIAJIOB TOPHBIX MOPOJ — OTXO/OB
Kapbepa. OnpezeneHne HKCIUTyaTalliOHHONW MTPOU3BOIUTENILHOCTH B paboUero napka o00pyaoBaHusL.

®opMupoBaHUE TEXHOTEHHBIX MECTOPOXICHHI IMOJIE3HBIX MCKOMaeMbIX. MeTonbl pacuera
napaMeTpoB CKJIQJIOB TOMYTHBIX IOJIE3HBIX HCKOMaeMbiX. ONBIT, TEXHUKO-3KOHOMHUYECKHE
NIOKa3aTelN U HaIlPaBJICHUS COBEPLICHCTBOBAHUS paboT IO CKJIaJUPOBAHUIO TOPHON MAaCCHI.

3.5 Vemouuusocms 60pmoe u ocyuienue kapbepos

3HaueHHe YCTOMYMBOCTH OOPTOB KaphepoOB M OTBAJOB INPH BEICHHU OTKPBITHIX TOPHBIX
pabor. @DakTOpHl, ONpPEACNSAIONINE YCTOWYMBOCTH KapbepHBIX OTKOcOB. Kiaccuduxanms
nedopmanuii 60pTOB KapbepoB U OTBAIOB. Kpurepnn ycTOHYMBOCTH OTKOCOB. CXEMBI U METO/BI
WH)KEHEPHBIX PAaCUETOB YCTOMYUBOCTH OOPTOB, YCTYIOB U OTBAJIOB.

OmnpeneneHne JOMYyCTUMBIX IapaMEeTPOB  YCTYNIOB C YY€TOM CTaTUCTHYECKUX |
JUHAMUYECKUX HAarpy30K. BiusiHue MPUMEHEMBIX CTPYKTYp KOMILICKCHONH MEXaHH3aIMH U CHCTEM
pa3pabOTKM HAa yCTOHYMBOCTH pabO4YMx OOPTOB. 3aBUCHMOCTH MapaMEeTPOB PabOYMX YCTYIOB OT
TEMIIa U HAIpaBIICHUs MMOJBUTaHMs (POHTA TOPHBIX PaOOT. BiusiHUe cXeMbl BCKPBITHS KapbepHBIX
NoJIeld M HarpaBJIEHUS PAa3BHTHUS TOPHBIX PadOT HAa YCTOWYHMBOCTH HepaOoumx O00pToB. CrocoObI
YKPEIUICHUsI OTKOCOB B TIECUAHO-TIMHHUCTBIX M TBEP/BIX MOpoaax. OxpaHa MPUKOHTYPHOTO MacCHBa
OT JIeHCTBUS B3PBIBOB.

OCHOBHBIE CXEMBI OCYIICHHS KapbEepPHBIX MOJeH. YBS3Ka PEKUMOB TOPHBIX paboT
BoJoNOHMKeHHs. OcyllIeHne OTBAJIOB U MX OCHOBaHMH, OpraHW3alMs BHYTPUKAPHEPHOTO CTOKA M
BOJIOOTBO/JIAa HA 36MHOU TIOBEPXHOCTH.

3.6 Bckpvimue kapbephvix noeti

CriocoObI M CXeMBl BCKPBITHS KapbepHBIX MOJEH, WX KIACCH(PUKAIMA W palrOHAIbHAS
o0nacTe MNpUMEHEHHs. B3auMocBsA3b CXE€M BCKpBITHUS C CHCTEMOM OTKpBITOH pa3paboTKu
MecTOpokIeHH. (OCOOCHHOCTH CXeM BCKpPBITHS KAaphepHBIX TOJEH TMpH TPUMEHEHUH
THIPOMEXaHU3aINH.

BckpriBaroniie ropHble BBIPAOOTKH, WX IMapaMeTpbl W 00beMBbl. Tpacchl BCKPBIBAIOIINX
BBIPAOOTOK, UX (hopMbI U mapamerpbl. Co3aHNe U pa3BUTHE CTAMOHAPHBIX M CKOJB3SIINX TPACC.
TexHONMOTHYECKOE 3HAYCHWE BEJIWYHHBI PYKOBOAIIETO IMOJABEMA KAIMTAIBHBIX TpaHIIEH TpU
KOJIECHBIX BHJax TpaHcrmopra. KOHCTpyKuus ¥ mapameTpbl MyHKTOB NPUMBIKAHHS KalHTAIbHBIX
TpaHILEH K pabOYUM TOPU30HTAM.

CrocoObl M CXEeMBbl TPOBEACHUS BCKPHIBAIONIMX BBIPAOOTOK, HMX TEXHOJIOTHYECKAas
XapaKTepPHUCTHKA, MapaMeTpbl M TEXHHKO-DKOHOMHYECKHE II0Ka3aTeld IpH HCIOJIb30BAaHUU
Pa3IMYHBIX KOMILJIEKCOB TOPHO-TIPOXOAYECKOTO 000PYIOBAHNSI.

3.7 Cucmemvl omxpvimou pazpadomxu Mecmopo*cOeHull

BriemouHble ciloM U ycTynbl. XapaKTepUCTUKH (PpoHTAa TOpHBIX paboT. Pabouas 30Ha
kapbepa. CHCTEMBI OTKPBITOH pa3padOTKH, UX OCHOBHBIE KJIaCCH()MKAIIMK M pallMOHAIbHAs 001acTh
npuMeHeHHs. TeXHOJIOTHYeCKash CBsI3b CHUCTEMBI Pa3padOTKH MECTOPOXKACHUS M KOMILIEKCHON
MeXaHMU3alH Kapbepa. [IpHHIMITBI-KOMILIEKTAIIMA KapbepHOTO 000pYIOBaHUS U (OPMUPOBAHUS
CUCTEM OTKPBITON pa3paboTKH.

XapakTepucTUKa W METOMBI OIpEIeNIeHUs] TapaMeTpOB CHUCTEMBI pa3pabOTKH: BBICOTEHI
YCTYIIOB, IIUPUHBI pabOYMX IJIOMIAJ0K U OepM, MPOTHKEHHOCTH (poHTa padoT, yucia padbodux



YCTYIIOB, CKOPOCTH MOJABUTAHUs (PPOHTA padOT U CKOPOCTH (TeMIa) YrIIyOJIeHHS TOPHBIX padoT.

CpaBHHUTENIbHASI 5)KOHOMUYHOCTD U OTIBIT IPUMEHEHHUS Pa3IMYHBIX CHCTEM Pa3pabOTKH.

3.8 Paspabomxa cmpoumenbHbIX 20PHBIX ROPOO

XapakTepuCcTUKa MPOIYKIIHH, TIOJTYYaeMOU U3 CTPOUTEIBHBIX TOPHBIX TIOPOJI B 3aBUCUMOCTH
oT ee HasHaueHus. [Ipomecchl mpou3BojacTBa IMIeOHs, TpaBUs M Mecka. MexaHuzanus padoT.
TpancropTupoBaHue, CKIQAUPOBaHUE W OTrpy3ka. OcoOEHHOCTH TpeOOBaHUI K CHIPBIO IS
NOJIy4YEeHHUsI IIEeMEHTa U BSDKYIIMX BeulecTB. [IpOM3BOJICTBEHHBIE MPOLECCHl JOOBIYM CTEHOBOTO U
00JIMIIOBOYHOTO KaMHSI.

CriocoObI oT/IeIeHUsT OJIOKOB OT MacCWBa, TOTpy3Ka M IepeMenieHue 0okoB. [Iporecchr
00pabOTKM KaMHS M HMX MeXaHu3alua. TexXHOJOrMYecKHe OCOOCHHOCTH MPOIECCOB IPU
KOMILIEKCHOM HCIIOJIb30BAaHUH CTPOHUTEIBHBIX TOPHBIX TTOPOI.

3.9 Omxpevimas cuopasnuueckas pazpadomra MecmopoicOeHull

OOnacth TpUMEHEHHs THIpPOMEXaHW3alMu Ha KapbepaX. OCHOBHBIE TPOIECCH H
TEXHOJIOTUSI THIPOMEXaHH3AIMA TOPHBIX PAa0OT. YCIOBHS NMPUMEHEHHUS OCHOBHOI'O O00OPYHIOBaHHUS
THJIPOMEXaHU3AIMH: THIPOMOHUTOPOB, 3EMJIECOCOB, 3EMCHApSIOB, 3arpy304YHBIX almapaToB — U
o0opynoBaHUS  JIsi  MEXaHMYECKOW  MOJITOTOBKH  TPYAHOpa3pabaThiBa€MBIX  TOPOA K
nyJIbII000pa3oBaHuio.  METOJAMYECKHME  OCHOBBI  pacuera  IPOIECCOB  TUAPOMEXaHU3AIUU:
THJIPABIMYECKOTO pa3pylICHUs, CAMOTEYHOTO M HAMOPHOTO THAPOTPAHCIIOPTA, YKJIAIKH IMOPOJ B
THJIPOOTBAJBI W OCBETJICHUS BOABL. [ MIAPOTEXHUYECKHUE COOPYKEHHUS THIPOOTBAIOB. [ JaBHBIE
0COOEHHOCTH THIPOAOOBIUN IOJIE3HBIX MCKOMAEMBIX MPH MX MONYTHOM oboramienuu. [IpuMenenue
THJIPABIMYECKOTO TPAHCIIOPTA MOPOJI U MOJIC3HBIX UCKOIIAEMBIX Ha JIaJIbHUE PACCTOSHHSL.

['mapomexaHu3upoBaHHas pa3paboTKa MOJIE3HBIX MCKOMAEMbIX Mielb(ha U rITyOOKOBOJHOTO
nHa MUpPOBOrO OKeaHa, CaIpOIeIeBbIX MECTOPOXKICHHH BHYTPEHHUX BOJOEMOB, IEPBUYHAS
nepepaboTka 0OBITOro Chipbsi. OTBIT U TEXHUKO-SKOHOMHUYECKHE TTOKA3aTeNd THAPABINIECKUX
pa3pabotok B Poccum u 3a pyOexom. HampapieHusi COBEpIICHCTBOBAHHS THIPOMEXaHH3AIUU
TOpPHBIX padoT.

3.10 Ocobennocmu omxpoimou pazpabomxu poccbinHbiX MECHOPOHNCOCHUIL.

CrocoObl  pa3paboTku  pocchinieid.  [IpoMbINICHHAs — XapaKTEPUCTHKA  POCCHITHBIX
MecTOpokJeHUH. OCBOEHHE TEXHOTeHHbIX pocchineil. Cranuu pa3paboTKH MECTOPOXKICHHH.
OTnuuuTeNbHbIE OCOOEHHOCTH CIOCO00B pa3paboTku. (OcoOeHHOCTH pa3pabOTKH POCCHINEH,
JIOCTOMHCTBA W HEJIOCTAaTKH CIIOCOOOB MO CPAaBHEHHMIO C OTKPBITOM M IMOJ3EMHOM pa3paboTKOH
PYIHBIX W  YroJbHbIX MecTopokiaeHuil. OcymeHue (0O0BogHEHHE) pocchinu. ['opHo-
NOJArOTOBUTENbHBIE PaboThl. OpraHuszanus BeleHHs paboT M omnpezeneHue o0bemMoB. Bribop
OCHOBHOT'O 000PY/JIOBaHHUS.

3.11 Pazpabomka poccwvinHvlx Mecmopodicoeruli opazamu

OOme cBefeHUs, WCTOPHS Pa3BUTHS, COBPEMEHHOE COCTOSHHUE JpakHOTO (rora.
Knaccugukanus gapar u ycloBuss HMX NpuUMeHeHus. BojocHaOxeHHMe ApakHBIX pa3pabOTOK.
BekpeiTe wmecropoxnaenus. ['opHo-moaroroBurenbHble paOoThl. JloObluHbIe paboThl. OTBa-
nooOpa3zoBanue. O6oraiieHue, NoTepu 1 pazyooxKUBaHHE.

3.12 Pexynvmusayus nosepxHocmu

OTKpBITBIE TOPHBIE paOOTHI M OKpYKatomias cpena. Buabl pekyabTHBannu. TeXHOIOTHUECKUE
CXeMBI 1 000pY0BaHHE /715l TOPHOTEXHUYECKOH peKyIbTUBALMH 0TBaJIOB. CrIocOObI HCIIOIB30BAHUS
BOCCTAaHOBJICHHBIX  IUIOIIAJACH HA  OTBaJaX. 3arpatbl Ha  peKynbTuBamuio.  OmbIT
PEeKyIbTUBALMOHHBIX paboT.

3.13 ITnanuposanue, opeanuzayus u ynpagieHue

OKOHOMUYECKHE OCHOBBI IUIAHMPOBAHMSA TOpHBIX pabor. Ilokazatenu u KpUTEpUH
MEPCIEKTUBHOTO, TOJOBOTO M TEKYIIETO IUIAHUPOBAaHUS TOPHBIX paboT. [lopsmok um MeTomsl
IUIAaHUPOBaHMUs TOPHBIX paboT. MaremaTHyeckoe MOJEIMPOBAHHE MECTOPOXKACHUN M pa3BUTHS
TOPHBIX padOT. MeTOo b ONITUMATIFHOTO TUIAHMPOBAHHUS TOPHBIX padoT.

Teopernueckrne OCHOBBI OpraHU3aIllMKM IMPOU3BOACTBA PabOT Ha Kapbepax. OpraHuszaius
OCHOBHBIX M BCIIOMOTATENBHBIX TEXHOJOTWYECKHX MpOIeccoB. CHCTEMBI YIPaBIECHHUS TOPHBIMH
pabotamu.

VYnpasienne kadyecTBOM HpoayKiud. L[eHHOCTh mone3Horo uckomnaemoro. KomnvecTBeHHBIE
U KaueCTBEHHbIC MOTEPH MOJE3HBIX HMCKOMAEMBIX, UX 3KOHOMHUYECKAs OIIEHKa U HOPMHPOBAHUE.
Mertonbl onpoOoBaHus. B3aumocBs3u kadecTBa MPOMYKIIMH C TEXHOJOTHUEH OTKPBITHIX TOPHBIX
pabot. MeTob! M CpeACcTBa CTA0MIN3AIIMH KauyeCcTBa JOOBIBAEMOTO MUHEPATIBHOTO ChIPHSI.



4 T'eoTexHOJIOTHSA (CTPOUTEILHASN)
4.1 ['eomexanuuecKue ycio6us Cmpoumeibcmea NOO3EMHbIX COOPYICEHUT

CoBpeMeHHbIE IPEJCTABICHUS O Ipolieccax, MPOUCXOAALUIMX B MAacCUBE TOPHBIX IHOPOZ.
Ou3MKO-MEXaHUYECKUE CBOWCTBA TOPHBIX mopon. OOmas XapakTepuCTUKa  CKaJbHBIX,
HOJYyCKalbHbBIX, CBA3HBIX, HECBSA3HBIX M IUIBIByYUX TOpPHBIX MOpoX. Peonormueckue mojenu,
XapaKTepU3yIoIIMe CBOMCTBA MOpPOA. Meroabl ONpelNeleHHsl CBOMCTB TOPHBIX IIOpOJA B
7a00paTOPHBIX M HATYpPHBIX YCIOBHUAX IPU CTATUUECKUX U JWHAMMUYECKUX HarpyKeHUsX.
HanpspkeHHOE COCTOSIHHE TOpPHBIX MOPOJ B HETPOHYTOM MAacCCHBE U BOKPYT BBIPaOOTOK.
YcroilunBocTh 0OHa)XEHHs MOPOJA B TOPHBIX BblpaboTkax. Kiaccudukanuu ropHbIX HOpoJ IO
YCTOMYMBOCTU B OOHA)KEHHUSX.

OOmast XxapakTepUCTHKAa OCHOBHBIX THIIOTE3 TOPHOIO JaBJIEHUS B OJMHOYHBIX TOPHBIX
BbIpaOoTKax. OCHOBHbIE MEXAHMYECKHUE MOJEJINM B3aUMOAECWUCTBUS IOPOJ M KpEmu TOPHBIX
BbIpa0OTOK. YHpyras, )KeCTKOIJIacTUYeCKasl, ylpyromiacTuueckas (OJHOPOAHAs U HEOJHOPOIHAs),
BA3KOYIIpYyras M Bsi3KoIUIacTHueckas Mmozenu. HoBble Monenu B3aMMOJEHCTBHUS MOPOA M Kpenu
OJIMHOYHBIX BbIPaOOTOK. IlepcriekTuBBI MX pa3BUTHs. YUeT BIUSHMS OUYUCTHBIX paboT. OOmas
XapaKTEepUCTHKA COBPEMEHHBIX METOOB UCCIIEI0OBAaHUI MPOSIBICHUN TOPHOTO AaBiieHUs. MeTosl u
CpeACTBa HCCIENI0BaHUM IPOSABICHUN TOPHOrO JaBJIEHHs B LIAXTHBIX yciaoBHAX. KoMriuiekcHas
METOJIMKA HCCJIEI0BAaHUS NPOSBIECHUI TOPHOIO JaBiieHHsA. MeTolbl U CpeAcTBa MOJIEIIMPOBAHUS
MEXaHUYECKUX COCTOSHMM W MPOLIECCOB B MAacCHBaX HOPOJ M cOOpyXeHusx. IlepcrnekTuBbl U
HAIpPaBJICHUS UX JaJbHEHIIEro pa3BUTHS.

4.2 Hnorceneprole KOHCMPYKYUU NOO3EMHBIX COOPYIHCEHUL

CoBpeMeHHBIE CITIOCOOBI OOECTICUEHUsI YCTOWYMBOCTH TOPHBIX BbIpaboTOK. IIpoGiiema
HOJ/Iep)KaHUsl BbIpaOOTOK M €€ 3HayeHue I TOpHO-IoOBIBarOlMX mpeanpusatuil. OueHka
YCTOMYUBOCTH TOPOJHBIX OOHAXEHHWW MO CKIOHHOCTH MOPOJ K OOPYIICHHIO IO/ COOCTBEHHBIM
BECOM, K IUIACTUYECKOMY Je(OPMHMPOBAHUIO U Pa3pyLICHUIO BCIEACTBUE KOHIIEHTPALUU
HAIpsDKEHUH B MacCUBE B OKPECTHOCTH OOHA)KEHUM, K CYLIECTBEHHBIM CMEIIEHUSM BCIIEACTBHE
HOJI3y4ECTH MOPOJI.

Tumbl Kpenu TOPHBIX BHIPAOOTOK (0OIENOK TOA3EMHBIX COOPYKEHHi): Orpa)aaromnias,
YIPOYHSIOIIasi, MOAMOPHAs; UX XapakTepHble 0coOeHHOCTH. [IpeaBapuTenbHblil BBIOOP THIA KPEIH,
TpeOyrommuecs JUisl 3TOr0 UCXOAHbIE TaHHBIE.

AHKepHas Kpemnb: THIbI, BUJIBI U XapaKTepHble OCOOCHHOCTH Kpemu. MexaHu3M paboTbl
aHKEepHOW Kpemnu B MaccuBe nopof. Ilapamerpsl aHkepHOW Kpenu U ux omnpezaeneHue. Ob6macTb
NPUMEHEHUS aHKEPHOW KpErH.

Mertannuueckast paMHasi Kperb. Buabl mpokaTHBIX Mpoduiieli, MpUMEHSIEMbIX B II0JI3EMHOM
cTpoutenbcTBe. JKectkas u mopatiuBas Kpenb. OCHOBHBIE KOHCTPYKIMHM HOJATIUBOW KpeIu,
KOHCTPYKIUH y3JIOB OJATJIMBOCTH. BpIOOp Buaa paMHON Kpenw.

beronHnas u xenezoberonHas kpenb (00aenka). ['mOkas u sxecTkas apmarypa. MexaHuueckue
XapaKTEePUCTUKH U OCOOEHHOCTHU BO3BeIeHHsI Kpenu. O61acTb MpUMEHEHHUS.

HaOpsI3r-06eToHHast kpenb. MexaHus3M paboThl Kpenu B MaccuBe Mopoi. Buasl HaOpbI3r-
0eTOHHO Kpemnu, 0cOOEHHOCTH BO3BEACHUS M 00aCTh MPUMEHEHUSI.

Kenezoberonnas 6;1ounHast (TFOOMHTOBas) Kperb. Buabl 1 KOHCTPYKIIUU OJIOKOB (TIOOUHTOB),
xapakTtep apMupoBaHus. O61acTb NPUMEHEHUSI.

YyryHHas TIOOMHroBas kpemnb (o6xenka). Buasl 1 KOHCTpYKUIMHU THOOMHTOB. OCOOEHHOCTH
KOHCTPYKIUHU TIOOMHTOB JUIsl TOPU30HTAIBHBIX M BEPTUKAIBHBIX BBIPAa00TOK. O0IacTh NPUMEHEHUS
YYT'YHHOH TIOOMHTOBON KpeTIH.

KomOuHMpoBaHHBIE BHUBI KpENU: aHKEPHO-HAOpPBI3r-OeTOHHAs, cTajeOeTOHHAas, YyT'yHHO-
6eronHas u ip. O01acTh NPpUMEHEHUS! KOMOMHUPOBAHHBIX BUJIOB KPEIIH.

4.3 Ilpoexmuposanue u pacyem Kpenu
OcCHOBHBIE TOJIOKEHHUSI MEXAHMKHU IOJ3EMHBIX COOPYXEHHM — TEOpUHM pacueTa Kpelnu TOpPHBIX
BbIpaOOTOK (001€/I0K MOA3EMHBIX coopyxkeHwuil). [Ipunumn B3aumonelcTBus Kpenu (00HEN0K) C
mMaccuBoM Tmopoji. OOOoCHOBaHHME NPUMEHEHUs JHHEWHO aedhopMUpyeMOil cpelbsl B KadyecTBe
MEXaHUYECKOM MOJeN MacCUuBa MOPO/. YUeT OTCTaBaHMsI BO3BEACHUSI KPETH OT OOHAXKEHUS ITOPOJ
B CKQJIBHBIX U CJIa0BIX Mopojax. PacueTHble kpenu (00/1€710K) MOI3EMHBIX COOPYKEHUI Ha JieiicTBre
TUIPOCTATUYECKOTO JaBJICHUs MOJ3EMHBIX BOJ M HAa BHYTPEHHHUI HAmop B TPaBUTALIMOHHOM U
TEKTOHUYECKOM I10JI€ Ha4aJIbHBIX HANPsHKEHUH B MaccuBe opoJ. OCOOEHHOCTH pacyeTa MoA3eMHbIX
COOPYXEHHI Ha CEUCMUYECKOE BO3JECHCTBUE 36MIIETPSICEHUI.



4.4 Komnnexcol NOO3eMHbIX COOPYIHCEHUL

[Tom3emMHBIE COOPYKEHHUSI YTrONBHBIX M PYAHBIX MaxT. KOMIUIEKCH BEPTUKAIBHBIX IIAXTHBIX
CTBOJIOB. ApMmupoBaHue CTBOJOB. KamurtanbHble, MOATOTOBUTEIbHBIE KM OYHCTHBIE TOpHbBIE
BBIPA0OTKH.

KoMruiekcsl MOA3EMHBIX COOPYKEHUN THAPOIIEKTPOCTAHIMM M TUAPOAKKYMYIUPYIOLINX
ANIEKTPOCTaHUMH. be3HamopHble W HamoOpHbIE TOHHEIM U MIAXTHbIE BOJAOBOABL. llomazemHble
MAaIIMHHBIE 3aJIbI.

[TonzeMHBIE COOPYKEHHSI METPONOJMTEHOB. IleperoHHble ¥ ACKaJaTOpPHBIE TOHHEIH,
MOJI3eMHbIE BECTUOIONM, KaMepbl CBhE3JI0B, CTAaHIMM U IepecaliouHble Yy3ibl. THIBl CTaHLIUN
METPOIIOJIMTEHOB: MUJIOHHBIC, KOJOHHBIE, OJIHOCBOAYATHIC, CTAHLIMU HOBOTO THMA. [IprcTaHIIOHHBIE
COOPYKEHHUS.

KoMIuIeKCBI COOpYKEHUI TPAHCIIOPTHBIX TOHHEIIEH.

[TopTanel, HALLIKA, KAMEPHI.

Komruiekcsl coopykeHHil BOJAONPOBOAHO-KAHAIU3AIMOHHBIX U KOMMYHaIbHBIX TOHHENEH.
Komruiekcsl coopykeHuit MoA3EMHBIX XPAHUIIHILL

4.5 Obvlunsie cnocobvl cmpoumenbcmea NoO3eMHbIX COOPYHCEHUL

Cmpoumenbcmeo 20pu30HmManbHbIX U HAKIOHHBIX 8bIPAOOMOK Y2ONbHbIX U PYOHBIX WAXM.
CtpoutensCTBO BBIPAOOTOK B Kpenkux nopojax. CoBpeMeHHbIE CIIOCOOBI BEJCHHs O0ypOB3PBIBHBIX
pabor. Ilpumenenue mnpoxoaueckux KomOaiiHOB. HoBble cHocoObl pa3pylieHHs I[OpPOA.
CTpouTensCTBO BBIPAOOTOK B MSTKMX OJHOPOJHBIX W HEOAHOPOIHBIX Mopoaax. Komruiekcs
obopynoBanusi. CTpOUTENHCTBO OpeMcOEproB, YKIOHOB M HAKJIOHHBIX CTBOJIOB. CTPOUTEIHCTBO
CKaToB, medel, BoccTarommx. KoMmruiekcHas MexaHuzanusi U opranuszanusi pador. CTpOUTenbCTBO
BEPTUKAJIBHBIX CTBOJIOB. COBMEIICHHBIH, MapauIeNbHBIA M IOCIEA0BATEIBbHBIA CIIOCOOBI CTPOU-
tenbcTBa. OOmactu ux npumeHeHws. [Ipoxomueckue KOMIUIEKCHI U arperaThl. KoHCTpyKuuu u
TEXHOJIOTUH apPMHUPOBAHUSI.

Texnonoeus cmpoumenscmea mouueneu. CTPOUTEIBCTBO C MPUMEHEHHEM OYPOB3PBIBHBIX
paboT. CTpOUTENbCTBO C MPUMEHEHHEM ONEpekarolnX OCTOHHBIX KpemeW WM SKpaHa u3 TpyoO.
CTpouTEensCTBO TOHHENEH C NPUMEHEHHWEM MIUTOB M TOHHEIENPOXOAYECKHX MAIIWH. THUIIbI
TOHHENEMPOXOJYeCKNX MamuH. [IpruMeHeHne MeXaHW3WPOBAHHBIX IHIMTOB C MPUTPY3KOH 3a004.
MuxkpoTtoHnHenupoBa-aue. CTpOHUTENhCTBO TOHHENEHW CrnocoOOM MpOAaBIUBaHMs. ParioHaIbHBIC
KOHCTPYKTUBHO-TEXHOJIOTHYECKHE pelIeHHus crocoba mpoaaBnuBanus. llpogaBnuBanue mon
9KpaHoOM U3 TpyO. TexHOoJorus: CTpOUTENbCTBA TOHHENEH OTKPHITHIM criocoOoM. Criocod «CcTeHa B
rpyHTe». CyIHOCTh HOBOABCTPHICKOI0O Crocoda CTpOUTEIbCTBA TOHHENEH.

Cmpoumenvbcmeo mouHeneti OONbULO20 ceyeHusi 8 CKAIbHbIX nopoodax. Cnocol CIIOUIHOTO
3a004. Cnoco6 HwkHero ycryna. CTpOUTENbCTBO TOHHENEH ¢ MEepeloBOM  IITOJIbHEH.
CTpouTEensCTBO TOHHENEH B MATKMX HEYCTOMUMBBIX mmoponax. CrocoObsl omeproro cBojga M
oropHoro syipa. CTPOUTENHCTBO KaMEPHBIX BHIPAOOTOK. CXEMBI U MOCIEI0BATENIbHOCTh PACKPBHITHS
ceueHus kamep. CrpoutenbCTBO NoJ3eMHbIX MamMHHBIX 3ai10B ['DC u I'ADC. Pazpabotka
MOJICBOJIOBOT'O NMPOCTPAHCTBA, pa3paboTKa OCHOBHOT'O MAacCUBa (spa) KaMephl.

Cmpoumenvcmeo cmanyuii mempononumenda. CTPOUTENBCTBO OJHOCBOIYATHIX CTAHIIMM,
MUJIOHHBIX CTAHIMH, KOJOHHBIX CTaHIUNA. CTPOUTENHCTBO ICKATATOPHBIX TOHHENEeH. OCOOEHHOCTH
opranuzaiu padbot. MOHTaX KOHCTPYKIIMNA U UX THIPOU3OJISIIHSL.

4.6 Cneyuanvhvie cnocobbi NOO3eMHO20 CIMPOUMENbCMBA

CnoxHble TeOMEXaHUUECKUE U Ta30IMHAMHUYECKUE YCJIOBUS M MH)KEHEPHO-TEOJOrMYECKHe
XapaKTEPUCTHKH MAaCCHBOB TOPOJ], ONPEACIIIOIINE HEOOXOTMMOCTh MPUMEHEHHS CHEIHaTIbHBIX
CIOCOOOB CTPOUTENLCTBA MOJ3EMHBIX coopyxkeHHid. Knaccudukanus cnenuaibHBIX CIIOCOO0OB
CTPOUTEINICTBA.

Croco6 UCKYCCTBEHHOTO BOAOMOHKeHUS. CYIITHOCTh U 001aCTh MPUMEHEHHS CrIoco0a.

3amopaxuBanue mnopof. IIpoexkTupoBaHme M pacueT JEAOTPYHTOBBIX OTPaXKICHMI.
XonoaunbHOE 000pynoBaHue U anmnaparypa. KoHTposs mporecca 3aMopakuBaHHUsL.

TamnoHax ropHslx mopoja. XuMmuueckoe 3akperiieHue nopoa. Kmaccupukauus u obiaactb
MPUMEHEHHUS CIOCOO0B TaMIIOHAXa U 3aKPEeIICHHSI TOPOJ.

CrniocoObl OypeHHs] BEpTHUKAJIbHBIX CTBOJOB. bypoBble yCTaHOBKH, MX KiaccuUKaus H
KOHCTPYKTHBHBIC CXEMBI.

CTpouTensCTBO CTBOJIOB CIIOCOOOM OIMYCKaHHUS B TAKCOTPOITHOM py0aliike.

CTpouTenbCTBO MOA3EMHBIX COOPYXEHUU TMOJ CXaThiM BO3AyxoM. CyIIHOCTH croco0a,



CaHWUTapHBIC TPEOOBAHUS U 00JIACTh TPUMEHEHUSI.
4.7 Pemonm, peKOHCMPYKYUsl U 60CCIMAHOBIEHUE 2OPHBIX 8bIPADOMOK U NOO3EMHbIX
COOpYIHCeHUl
PexkoHCTpyKIIMSL U PEMOHT BEPTUKAJIBHBIX IIAXTHBIX CTBOJIOB. PEMOHT M BOCCTaHOBJIEHHE
KaUTaJIbHBIX U OrOTOBUTEIBHBIX TOPHBIX BEIPAOOTOK YTOJNBHBIX U PYIHBIX IIaXT. PEeKOHCTpyKIus
U PEMOHT TPAHCHOPTHBIX TOHHENIEU. PEMOHT, BOCCTAHOBIIEHHE M PEKOHCTPYKIUS KOMMYHAJIbHBIX
TOHHeNEeH. PEMOHT U PEKOHCTPYKIMS TOPOJACKHUX MOA3EMHBIX COOPYKEHUM.
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