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1. TOSCHHUTEJIbHAS 3AIIMCKA

Ieab BCTYNHTENBHOT0 HCMBLITAHUSL,
OLeHKa YPOBHS OCBOEHHsI IOCTYNAOIIUM KOMIIETEHLMH, HEOOXOMMMBIX JUIA ofy4yeHuss Mo
MporpaMMe AaCHMPaHTYphl MO TPYMNe Hay4HbIX cneuuansHocteir 2.8, «Henpomons3oBanue H
FOpPHbIE HAYKHY.

®opma, NPOJOT/KHTENLHOCT NPOBEAEHHSI BCTYNHTEILHOI0 HCIIbITAHUSL.

Kpurepuu oueHHBAHHS,

MUHHMAJIBHOE KOJIHYECTBO OANIOB MO PE3YJIbTATaM BCTYIHTENbHBIX MCIBITAHUI [0 rPynmne
Hay4HBIX creuuanbHocTeit 2.8. «Henpornomb3oBaHWe W TOpPHbIE HayKu», MOATBEPIKAAOLIEE
YCIELIHOE TIPOXOYK/IEHHE BCTYIIUTEIbHOIO HCMbITAHKS, COCTaBsier 40 0aoB Mo BCeM YCIOBHAM
HOCTYIUIEHHUS.

BCTymMUTeNbHbIE MCIIBITAHMA COCTOAT M3 JIByX HacTed: MHMCbMEHHBI JK3aMeH H
cobecenoBanue. [l npoxoskaeHusi codecenoBaHus MOCTYNAIOLUINE NOJDKEH MPENoCTaBUTh IUIaH
JIMCCEPTALMOHHOM PaboThl M MOTHBaLOHHOE mickMo (10001500 cnos), OTpakarouiee MpUIHHbL
spibopa HUTY MHCHC 1 cOOTBETCTBYIOLIEH NPOrpaMMbl MOATOTOBKH.

[IpOnOMKUTENBLHOCTD TTHCHbMEHHOrO 5k3ameHa — 180 MHHYT. Dk3aMeHAlHOHHbBIH Ouier
collepkuT 3 3amaHusi. B ciydae NMpaBWJIBHOTO K TOJHOrO OTBETA Ha BOIPOC, MOCTY AL M
MoJTy4aeT Cleayioee KOJUYeCcTBO OallioB:

1 Bompoc — 10 6annos,

2 sonpoc — 10 H6ansos,

3 Bompoc — 30 Hannos.

IIpy HEMONHOM OTBETE WM NMPH HATMYMM OMHMOOK UIEHDB! JK3aAMEHALMOHHOH KOMHCCHU
BBICTABJISIOT KOJIMYECTBO OaJIJIOB MPOMOPLHOHAIBHO 4aCTH MMPABUIBHOTO BBINOJHEHHS 3alaHM.
Pe3y/IbTATOM OLEHHBaHHS PabOThI SBJIAETCA CymMMa OaJUIoB, MOJMYYEHHBIX 32 MPABHIbLHBIE OTBEThI
Ha COOTBETCTBYIOIHE BOIPOCHI THCbMEHHOM paboThl.

Tperuii BOMpOC B 5K3aMEHALMOHHOM OuWIeTe SBJIACTCA KOMIUIEKCHBIM M COACPIKHUT
CHeNYIOLINe Pa3aebl:

e TeoTexHonorys (MOA3EMHASI U OTKPbITAs);

e "eoTexXHONOTHs (CTPOUTENBHAS),

e OboraieHne noJe3HbIX HCKOMAEMBIX;

e ['OpHbIE MAIIIKHBI,

e Mapkieiinepckoe obecriedenne ropHerx pador,

e [eonoruueckoe obecneueHune ropHeIx pabor,

e [opHas reousuka,

e OxpaHa TpyZa U OPOMbILIIeHHas Oe3011aCHOCTE;

e comexaHuKa, pa3pyLIeHHEe TOPHBIX TIOPOA.

Tocrynaromuii 0MKeH BbIGPATh ONUH U3 Pa3NenoB BONpoOca, 00A3aTeNIbHO yKa3aB B OTBETE,
Ha KaKyl0 HMEHHO COCTABJIAIOLLYIO [OATOTOBJIEH OTBET. BepHbIil U MONHBIN OTBET HA BBIOpaHHYIO
yacTb BOMPOCA TIO3BONSET MOJNYYMTh MaKCHMajbHbli Oamn B ciydae OTBETa Ha HECKOJIBKO
Pa3NeNoB WM, €CIIH MOCTYNAIOUMH He yKasas, Ha KaKylo COCTABJSIOLIYI0 BOTPOCA OH OTBEHAl,
3K3aMEHALMOHHAS KOMHCCHSL OTBET HA BOIPOC HE PACCMATPHBAET M BBICTABJIAETCS OLeHKa — O
(HoJb) OannoB.

CobeceoBanue NPOBOAMTCA C BEAYLIMMH YYEHBIMH HAMpPABECHHs, KOTOPbIC OLCHHBAIOT
MOTHBHPOBAHHOCTh a0WTypueHTa M ero TiaH Oyaymeil paGoTer. MakchManbHO BO3MOXKHOE
KOJIHYECTBO GAMIOB, KOTOPOE MOXKET MOJTyuUTh aDUTypHeHT Ha cobecenosanmi — S0,



IepeueHb NPHHALJIEKHOCTEH, KOTOpbIE MOCTYMAKINNA HMEET MpaBO MPOHECTH B
AyJIUTOPHI0 BO BPEeMsl NPOBENCHHS BCTYNUTENBHOrO HCNBITAHMA: Py4Ka, KapaHnaul, JACTHK,
JHHENKa, HEMPOrPAMMHPYEMBbIH KaJIbKYIISTOP.

ITporpamMma MOCTYIUIEHHS! 1O IPYIINE HAYYHbIX CMELHAIbHOCTEeH 2.8. «Henpononb3oBaHue U
rOpHbI€ HAYKI» 0a3upyeTcs Ha KOMIUIEKCEe AUCLUILIIHS

L.

10.
11.

o R S

["'eonorus

Mapxiueiinepckoe Ae/10 U reOMETpHs HeIp

dusuyeckue MpoLecchl TOPHOrO MPOU3BOACTBA

TopHast reodu3nKa, HepaspyIIarKKi KOHTPOIb 1 MOHUTOPUHT B TOPHOM JieIe
BsprisHOE neno

PynHuynas aspora3soiiHaMHKa

[TpoeKTHPOBaHKE FOPHOTEXHHYECKUX CHCTEM

OTkpbIThIE TOPHBIE PAOOTEI

[ToxzemMHas pa3paboTka [IACTOBbIX MECTOPOXKAEHUH
ITog3eMHas pa3paboTKa PyAHBIX M HEPYAHBIX MECTOPOIKACHHH
[IlaxTHOE M MOA3EMHOE CTPOUTENILCTBO

12. OforalieHue MoJe3HbIX UCKOMAEMbIX

JIMCIIMIIMHBI HOCAT KaK TEOPETHYECKYIO, TaK M PaKTHYECKYIO0 HAMpaBJIEHHOCTDL B obnactu
[E0JIOrMYECKOr0 00ECeueHHsT HeIPONOJb30BaHUs, COBPEMEHHBIX TEXHOJIOIUH, CTPOMTENLCTBA
MOI3EMHBIX COOpYXKEHMII W waxT H 00OpYHOBaHMs TOPHOrO MNPOHM3BOMICTBA, oforameHus: U
nepepabOTKM MMHEPAJbHOTO ChIPbsi, & TAKKE obecrieueHus1 6E30MACHOCTH OCBOEHUsI PECYPCHOTO
MOTEHIKAaIa HeaIp.



2. CONEP)KAHHUE PA3JEJIOB

Ha BCTYNHTEJBbHOE HCNIBITAHHE BLIHCCEHDI BOITPOCHI 110 CJIEAYHIHM pasjeiaM Kypca:

YACTD 1. TEOJIOI'UA

Pasgena 1. OcHOBEI Te0/10TH

1.1, O61iue cBeieHus 0 3eMIIe.

1.2 XuMUdecKHil, MUHEPATBHBIH U HeTporpaHIecKuii COCTaB 3¢MHON KOPBI.

1.3. TekcTypHO-CTPYKTYpHBIE OCOOEHHOCTH TOPHBIX TIOPOJ H DY

1.4. HIOTEHHbIE W HK30TeHHLIE Te0JOrMYecKHe IPOLECcCEH], (HOPMHPYIOLIHE TOPHBIC
NOPOJIBI ¥ PYZBI MECTOPOKICHHH MOJIE3HBIX HCKOIAEMBIX.

1.5. Criocobbl  ONpENeNeHHs Bo3pacTa TOPHBIX [OPOJ M PYyd MECTOPOXKACHHI.

3aKOHOMEPHOCTH CTPOCHHSI 3eMHOM KOPBIL.

Pasaen 2. PasBeaxa M reo/ioro-JKOHOMHYECKAsl OLEHKA MECTODOKIACHHI I0JIe3HBIX
HCKONAaeMBbIX

2.1. PasBeaka MECTOPOXICHHiI MOJNE3HBIX MCKOIAEMBIX, €€ Ielb M 3anaud. [IpuHIHnEI
pazsesu. TeXHHUECKHE CPEICTBA H CUCTEMBI PA3BEJIKH MECTOPOXKICHHH,

2.2. T'e0NOr0-dKOHOMUYECKAs OLEHKA MECTOPOJKICHHH: 3aJayd, IMOHSATHE O KOHIMIMAX,
[I0IrOTOBICHHOCTh 3aIlaCOB MECTOPOIKIEHHIT 1715 paspabOTKH.

2.3. TaBHbE ONEpPAIHH Ieoloropa3BeIouHbIX paboT. Ompobosanue. OKOHTypHBaHHE.
TToxcyer 3amacoB. KaTeropuu 3anacoB. YUeT COCTOAHHS U JIBUKEHHUS 3aM1acoB.

Pasgen 3. O0beMHO-KauecTBEeHHbIE MIOKA3ATE/IH M0JIe3HBIX HCKOIAeMbIX
3.1. KauecTRO MOJIE3HEBIX HCKOIAEMBIX.
3.2. 3anachl MOJe3HBIX UCKOTIAEMBIX H UX KOHLEHTpalHs.

Pasaen 4. MeToapl rec/orHuecKoro ofecmeveHHst TeOTeXHOJIOrHi HAa JTanax
NPOCKTHPOBAHHS, DKCIUIYATALNH H JHKBHIALHH MeCTOPOKACHHI 110JIe3HBIX HCKOMAeMbIX

4.1. DYHKIHH ¥ COJEPIKAHHE T€0JIOTHIECKOr0O 00eCICUCHH.

4.2. TeonornyecKue METOJIBI H CPeACTBA M3YUYEHHSI MAaCCHBOB TOPHBIX ITOPOJ U yHpaBJICHAA
UX COCTOSTHHEM.

4.3. Teonornyeckue METOIbl i CPEJACTBA YIPABJIEHHS 3aIlacaMy M KaueCTBOM J00BIBACMOrO
MHHEPaJILHOTO CHIPhSI.

PEKOMEHAYEMAS JIUTEPATYPA

a) OCHOBHaf JIHTEpaTypa:

1. Epmosos B.A., Jlapuues JL.H., Moceiikun B.B. I'eontorus. Hacts L. OcHoBel reosiorud. — M.:
MITY, 2012.-599 c. '

2. Epmonos B.A. Teomormsa. Yacte II. Passeika H reosoro-mpoMBIIICHHAA — OUCHKA
MECTOPOIKACHHH MMOJIE3HBIX HCKOMAEMBIX. — M.: MITV, 2005, - 392 c. ,

3. Tamenepun A.M., 3aiiues B.C., Hopsaros 10.A., Xapuronenko [H. I'eosorus. Hactb IILL
I'uaporeonorus. — M.: «Mup ropro# kauruy», M3a-so MITYV, U3n-Bo «opHast kauray», 2009.
—400c.

4. Tamsnepun A.M. aiines B.C. I'eonorus. Hacts V. Mroxenepuas reonorus. - M.: «Mup ropsou
kHuruy, M3a-so MI'TY, Uza-Bo «I'opHas KHATa», 2009. — 559 c.

5. Epmosos B.A., [Tonosa I'.b., MoceikuH B.B. u ap. I'eonorus. Yacte VI. Mectopoix/ienus
NOJE3HBIX HekomaeMbpix— M.: MITTY, 2009. — 571 c.



6. Apmonun,B.B. Moceiikua B.B., I.B. Pyuxun u ap. — I'eonorust u paspefika MECTOPOKICHHI
[I0JIE3HBIX HCKOMAeMbIX: Yue. Il CTY/EHTOB yupekIeHHi Boicuero npod. Obpazosanus 1
1p. — M.: sz, uentp <«KAxagemus>>, 2011.—416 c.

0) Z0MOJIHHTEIbHAS JHTEpaTypa:

1. Epmor B.B. OcHOBbI rOPHOIPOMBILIUIEHHOH reonoruy. — M.: Mzx-8o «Henpay, 1988.—328 c.

2. Kaxmau A.B., I'ycpkoB O.M. Maremaruueckue MeTofsl B reojioruu. — M.: H3z-Bo «Hempar,
1990. - 365 c.

3. SIxosineB I'.®. [TpoMBbILUIEHHEIE THITBI PYIHBIX MecTopoxaeHui. — M.: U3n-so «Hexpay, 1986.

B) 2JIEKTPOHHbIE 06pa3oBaTe/IbHbIe pecypebl n HuTepHer-pecypepl:

1. OduumansHBI KaTanor CTAaHZAPTOB M HOPMATHBHO-NIPABOBBIX aKTOB, NCHCTBYIOIIMX Ha
tepputopuu // Toct6asa URL: http://www.gostbaza.ru/ (nata oOparmeHus: 30.09.24);

2. Topuas sunukioneaust Aa-mapa — Slmma // I'opHas SHIMKIONCHS URL: http://www.mining-

enc.ru/ (mara obopauenus: 30.09.24);

leonormueckas suumkmonemust //  T'ygo  URL: http://enc-dic.com/enc_geolog/  (mara

obpammenus: 30.09.24);

4. Poccuifckuii reonormueckuit mopran // Pocreomopran URL: http://rosgeoportal.ru  (nata
obparenust: 30.09.24);

5. Tlopran reonorus // Dnexrponnas 3emns URL: http://earth.jsce.ru/russia/ (nara oOparieHus:

- 30.09.24);

6. Poccuiickas rocyaapcteennas ouGmmorexa // PCJI URL: www.slru (nara oOpareHus:
30.09.24). '

('S

YACTD 2. MAPKIIENEPCKOE JAEJO M TEOMETPUS HEJIP

Pasnen 1. OcHOBBI MapKIueiaepuu

[lpesver ¥ 3ajaun  Mapkueijgepckoro  jerma.  HopMaTHBHO-IIPABOBBIC  OCHOBBI
MapKIIeHaepckoro o0ecredeHus —HeIPONOJIb30BAHHUL. MeTtoasl W cpeAcTBa IIPOM3BOJCTBA
MapKiuelflepCkiuX M3MEepeHHH, HMX aHanus W o0paboTka. OmopHble U CBEMOYHBIC CETH.
OpHEHTHPHO-COEIUHUTEIIBHBIE CheMKH. CIlyTHHKOBBIC, HHEPIHUATILHDIC H JIA3CPHBIC CHCTCMBI JUIS
IIPOM3BOJCTBA MAapKUIeHJepcKuX HM3MEpeHMi, HMX aHauu3 H obpaboTka. Mapkueiinepckas
noKyMeHTanusi. Mapkieiiiepckue paGoTBI 110 [EPEHOCY F€OMETPUUECKUX JIEMEHTOB € IIPOCKTA B
HATypy, MapKLIEH/IEpCKUi KOHTPOJb 3a HX OCYIICCTBICHHEM. Mapkiueiiepckoe obecrneyeHue
OXpaHbl HeJ[P H AKOJOTHYECKOH 0e30MacHOCTH PU HEJIPOTIOB30BaHHH.

Pasnest 2. AHAJIH3 TOYHOCTH MAPKIIEHIEPCKAX CHEMOK H MPeAPacyeT MOrpeiHocTex.

[TorpelmHOCTH M3MEPEHUsT TOPH30HTAIBHOTO M BEPTHKAILHOLO  yIJIOB. [TorpemHocTH
M3MEpEHHsl JUIMHBI CTOPOH MMOJA3EMHBIX TEONOIHTHBIX XOMOB. [TorpemHocTH KOOPAMHAT IO
3a7aHHOMY HATIPABJIEHUIO TOCIEAHeH TOuKM CBOOOAHOrO mosmroHa. CpeiieKBaipaTHecKas
TOrPEIIHOCTh AHPEKIMOHHOr0 yria Jo0oi CTOPOHBI M KOODJMHAT JFOOOro MYHKTA IOJIUIOHA.
VpaBHUBaHUE OTAEIBHBIX MapKIIEHIEPCKUX XOHOB (YHMPOIICHHBIMH H CTPOrMMU criocobamu).
YpaBHUBaHHE CHCTEeM IIOJMroHoB. Hakomnenue MOrpeIIHOCTeH B XOAax TIeOMETPHYECKOro
TPHTOHOMETPHYECKOTO HUBEMPOBaHHs. Y PaBHUBAHUE XOJIOB. PemieHue 3a1a4u IPOCKTHPOBAHHUS.
®aKTOpEI, BIMAIOLME HA TOYHOCTH MPOEKTHpOBaHHs. [IOrpemHOCTb MPOCKTHPOBAHMA. Ananus
OPMEHTHPOBAHMsS dYepe3 OJMH BEpPTHKAIBHBII CTBOJ C NPHMBIKAHHEM  COCAMHHTEIBHBIM
TpeyronbaukoM. Mcenenopanue crocoda COeAMHUTENIBHOIO TPEyroibHHKA. AHau3 MOTPELIHOCTH
OPMEHTHPOBAHHUS Yepe3 J1Ba BEPTHKAIbHBIX cTBOJA. [Ipenpacyer cOoexk.



Pasaen 3. CABHIKeHHE TOPHBIX OPO/ U 3eMHOIi I0BEPXHOCTH 10/ BIHSHHEM I10/13eMHO
pazpaboTKu

O6iue cBeJICHHS O IIPOIIECCE CABHIKEHMS TOPHBIX TOPOJ M €ro BIMSHHC HA OKPYXKaOIIYIo
cpefy. ChBw)kKeHHE TOPHBIX IIOPOJ U 3eMHOH MOBEPXHOCTH IO BIMANUEM AXTHOH pa3pabOTKH
YrONBGHBIX MECTOPOKAEHHH (HOpMBI M CXEMBI CIBHIKEHHS IOPHEIX MOPOL. OCHOBHBIE NapaMETPBI
nporecca caBrKkeHHs. DakToOpbl, BIMAIOLME HA MPOLECC CABHXKEHHS TOPHBIX HOPOL H 3eMHOM
MOBEPXHOCTH. MeTOJBI HM3Y4YeHHs IMpoLecca CABIDKEHHA TOPHBIX TMOPOL. HabmonaTensHeie
CTAHLMH JUIs ONpeNeNeHus CABIKeHUH 1 aedopManuil 3eMHOH TOBEPXHOCTH. Mapkieiiepckue
HaBJII0ICHUS TIPH [I0APaGOTKe 3/aHHuil, COOPYKEHHI 1 IIPUPOAHBIX 00BEKTOB. PacueT CHIBMOKEHUH 1
nedopmanuii  3eMHOA MOBEpXHOCTH. OCOOCHHOCTH C/BHIKCHHS TOPHBIX TIOPOA  H 3eMHOH
TOBEPXHOCTH MPH TIO3EMHOM pa3paboTKe Py/IHBIX MECTOPONKICHUH. CrBrKeHHe TOPHBIX IIOPOJ 1
3eMHO# [TOBEPXHOCTH [IPU CKBaKUHHBIX METO/1aX pa3pabOTKH TBEP/BIX MONE3HBIX HCKOMACMBIX.

Paszen 4. I'paduueckoe BpIpazkeHnue ¢opmbl, CBOHCTE H YCJIOBHIH  3a/leraHus
MeCTOPOKICHHIT M01e3HbIX HCKOMAEMBbIX.

[TpoeKIMH C YHCIOBBIMM OTMETKAMH, CYLIHOCTH METOJAd M €ro 3Ha4CHHC. Crnoco0sl
rpagynpoBanus npsaMoit. CyIHOCTh METO10B COBMEILIEHHS U IIEPEMEHEI IITOCKOCTH HPOCKINM 1 HX
HCIIONB30BAHKE TIPH ONpEIETICHUM MCTHHHBIX 3HAUCHUH yIJIOBBIX M JIMHCHHBIX BETHUHH MEHKILY
TOUKAMH, TIPAMBIMH | TIOCKOCTAMH. [[0BEPXHOCTE TonorpagUyUecKoro BUJIa 1 ee u300pakeHHe B
TIPOEKIMAX ¢ YHCIOBBIMH OTMeTKaMu. CBOMCTBO TonorpaguyecKoit IIOBEPXHOCTH U €€ H30IUHHIL.
3aBHCHMOCTb MEXKY CEUCHHEM, 3aJI0KEHHEM U yTTIOM HAKJIOHA TONOIOBEPXHOCTH.

AkcoHoMeTpHueckue npoekiun. Onpeenenue YIIoBbIX H THHEHHBIX BETHIHH H IUIOMIAIHA
Quryp 1o  aKCOHOMETPHUECKHM  H300paeHHsM. Addunnple npoexnuu. Iloctpoenue
[eQJIOFMUECKHX TeNl M TOPHBIX BEIPAGOTOK B aQ PHHHBIX MPOEKIHSX. BEKTOPHBIE POEKIHAH. Bribop
HANPABJICHUs. ¥ BEJIHYMHBI BEKTOpa NPOCKTHPOBAHHS. N3obpaxkeHne TOPHBIX BLIPAOOTOK H
[eOTIOrMYECKHX Tel B BEKTOPHBIX Tpoekuusx. Crepeorpapuyeckue MpOCKIHH. [Tepexox ot
crepeorpaguueckoil POSKIMH IIOCKOCTEH K IIIAHY B MPOSKIUAX ¢ YHCTIOBLIMU OTMETKAMH.

Pasaen 5. MatemMaTu4yecKHe MOJe/IH, HCIOJIb3yeMble B '€OMETPUH HEID.

BeposITHOCTHO—CTATHCTHYECKHE U PYIHe MATeMaTH4eCKie METO/bI 00paboTKH U OLIEHKH
MCXOMHBIX JAHHBIX O MAcCHBE TOPHBIX MOPOJ M 3aJieikKax MOJIE3HOTO HCKONACMOro. Beruucnenus
CTATMCTHUECKHX M TEOCTATHCTHUECKHX XapaKTEPHCTHK 110 HeGOoNbIoMy H OOJbLIOMY HHCITY
nabmonennii. KonuuecTBeHHas OIEHKA M3MEHYHBOCTH INapaMETPOB 3allekH M  CIOKHOCTH
MecTopok/IeH s, | OPHO-re0IoTHYEeCKHe 3a/ati, PelIacMble Ha OCHOBE MaTEMAaTHHUCCKIX IeHCcTBHH
¢ TomomoBepxHOCTAMU. OmpejieieHHe POCTPAHCTBEHHBIX I1apaMETpOB OypoBO# CKBaKMHEL
MeToxsl H BHABI TeoMeTpH3arud (OpM, YCIOBHH 3ayeraHus, CBOHCTB 3al€XH H IPOLECCOB,
TIPOMCXO/IAIIMX B HEJ[pax [IPH BEJICHHH FOPHBIX paGoT. MeTo/b! MATEMAaTHYECKOTO 1 IPapiyecKoro
MOJIETMPOBAHHsT MECTOPOIK/ICHUIT TI0JIE3HBIX HCKOTACMBIX. Wcmnonp3osanue ['MC-TexHonorui npu
pEIIEHHH TOPHO-TEOJIOTHYECKHX 3ajad. Criocofbl TMOJCYETa 3aracoB IOJE3HBIX HCKOMAEMBIX.
VrpaBiieHne KauyecTBOM, KOIMYECTBOM H JBIDKCHHEM 3allacoB B IIPOCTPAHCTBE HE/p Ha OCHOBE
reoMeTpu3aui. MapKieH/epeKait - yueT nOoOBIYM, IOTEPh, pa3yOOKUBAHHA H H3BICUCHUA
[10JIE3HBIX UCKOIIAEMBIX M3 HEP.

PEKOMEH/JYEMASI IUTEPATYPA
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Vue6. mocobue s By3os / I.B. Opios — M.: M3natenserso «l'opHas KHATay, N3naTenscTBoO
MITYVY, 2010. — 198c.

3. Teomesus u mapkmeiinepus, [Tonos B.H., Bykpurckuii B.A... u p. YueGHHUK 71t By30B.. — M.
MITYVY, 2010. - 453 c.

4. Mapkueiinepckoe feno: YueGHUK [T By30B.- B IByX HacTsix / Tox pen. M.H. Yimakosa. —3-¢
w3n, — M.: Henpa, 1989. — Yacts2 / A.H. benonukos, B.H. 3emuces, I'.A. Kpotos u 1p . —
437c.

) I01I0ITHHTEIbHASA JIHTEpPaTypa:

1. Tpodumos A.A. OCHOBBI MapKIIEHAEPCKOrO e/ia ¥ TeOMCTPH3AIIMI HEAp: Vyeb. nocobue s
BY30B. — 2-€ H3]1., epepab. u mom. — M.: Henpa. — 1985r.

2. Kaminuenxo B.M. MaTemaTiyeckoe MoJIe/IMPOBAHKE H IPOrHO3 I0KasaTeNleH MECTOPOKICHHH:
Cnpasounuk. — M.: Henpa. — 1993r.

3. Peoxos [1A. MaTemarvueckas CTaTHCTHKA B IOpHOM Jenie: YueGHOe nocoOue A1 By30B I10
crenuansHocTH "Mapkieiaepckoe feno”. — M.: Beicinas mikona. — 1973r.

B) 2JIEKTPOHHBIE 00pa3oBaTe/bHbIE PecypChl H HHuTepHeT-pecypenl:
1. OdHuMANbHBLA KaTalor CTaHAApTOB M HOPMATHBHO-IPABOBBIX dKTOB, JIEUCTBYIOIIUX Ha
tepputoput // Toct6asa URL: http://www.gostbaza.ru/ (1ata odpareHus: 30.09.24;
2. Poccuiickas rocymapctsennas ouGmuorexa // PCJI URL: www.rsl.ru (mata oOpamieH#s:
30.09.24).

YACTb 3. ®U3UYECKHE MPOIECCHI TOPHOT'O ITIPOU3BOACTBA

Pasnen 1. Feomexanuka. [ToHaTHe 0 MacciuBax TOPHBIX MOPOJ, HX (pU3HUECKHX COCTOSHUAX
H (pU3UKO-MEXAHMUCCKUX CBOMCTBAX, @ TAKIKE O MPHIHHAX PAsITHMA CBOMCTB MaccHBa H 00pasIioB
ropHbIX mopos. JledopMHpyeMOcTb, [IPOYHOCTE M PaspylICHHE TOPHBIX HOPOI. Mexanuyeckue
MOJEIH TOpoA. TeopHil MPOYHOCTH W KPUTEPHH paspyIICHHA IMOPOA. [Tonnple AMArpaMMBI
npouHocTH. Jle)opMaIHOHHbIE, IPOIHOCTHBIE M PEOJIOIHHICCKUE XapaKTepPUCTHKH TOPHBIX IOPOJ.
Tlacnopt IPOYHOCTH FOPHBIX OPOJI, METO/BI H TEXHUUECKHE CPE/ICTBA Ero NOCTPOCHILA. Merosl 1
CpeicTBA MCHBITAHHME 1OpOJ B 1a0OPaTOpHBIX M HATYPHBIX  yCJOBHIAX. OcoOeHHOCTH
nehOpPMHpPOBaHUS ¥ pa3pyLICHHs TOPHBIX IOPOA M MAacCHBOB B YCJOBHSX TPEXMEPHOT0
HaNpPSHKEHHO-Ie(OPMUPOBAHHOTO  COCTOSHHUSL. 30HBl ONOPHOTO JABJICHHS B OKPECTHOCTH
BHIPAGOTOK. J{MHAMHYECKHE TMPOSIBICHHA I€OMEXAHUICCKHX INPOLECCOB. VCTOMYMBOCTE TOPHBIX
BBIPAGOTOK U TO3EMHEIX COOPYKEHUH. B3auMO/IeHCTBHE MACCHBA TOPHEIX HOPOI C HH)KEHEPHBIMH
KOHCTPYKIMSIMHE IIOJ[3eMHBIX COOPYXKeHHH. MeTosibl MCCIeIOBAHMI reoMeXaHHUECKHX IIPOLIECCOB B
11a60paTOPHBIX H HATYPHBIX YCIOBHUAX.

Paszen 2. Paspymenme ropHbIX mopoa. Pa3spyIIeHHE TOPHBIX TIOPOJ  B3PBIBOM.
OcoBGeHHOCTH TPUMEHEHHS B3pbIBA [PH OTKPRITOM K TOA3CMHOM criocobe  pazpaboTKu
mecToposkaeHus. Knaccrukalys B3phIBUaThIX BEILICCTB (BB) u cpeicTB B3peIBaHHs, 001acTH HX
5(()eKTHBHOTO MPHMEHEHHUs!, BiisHie CTPYKTYPBI i IMaMETpa 3apsiia Ha napaMeTphl JETOHAIMH.
MeTo16I OnpejieNieHns paboTOCHOCOOHOCTH M pacyeTa AeTOHAHOHHBIX napametpoB BB. OcHOBBI
MOJIETMPOBAHKs JCCTBUS B3pbIBa B TOPHBIX MOPOJAX. [ToHsiTHE O CEMCMHUYECKHUX BOJIHAX M HX
napamerpsl.  CriocoObl  perucTpanuu ceiicMoKkoneOanuii. MeTonpl M CpeJCTBa KOHTPOJ
cellcMIUecKoro JeficTBUS B3pbiBa. PaspylueHue MOPOA NpH OypeHHH IWINYPOB M CKBANIH.
Paspymenue Herabaputos. PaspylieHue TIOpHBIX TIOPOA NEKTPO(GHU3MIECKHMH  CIIOCOOAMH.
THpaBIMYECKOe Pa3pylICHUE TOPHBIX MOPOJ TOHKHMH CTPYSMH BOJBI BBICOKOTO IaBJIEHHS H
rupoadpasMBHBIMH CTPYSIMH.



Pasnen 3. Dopnas Ttewiodusnka. OCHOBBl  TEPMOJAMHAMUKH — TOPHBIX — IOPOZ.
TepMOMHAMUYECKHE CHCTEMbl M TPOLECCHL TeroBbie cBodicTBa TBepAbx Tel. Temno- H
macconepenoc. OCHOBHOH  3aKOH  TEIUIONPOBOIHOCTH. NudpepeHiinanbHoe  ypaBHEHUE
TeIIONpoBOAHOCTH. TemnooOMeH B  TOPHBIX BhIpa0oTKax. VMCTOUHMKH Telaa B TOPHBIX
BeIpabOTKaxX. IIpoMep3aHue CBS3HBIX IIOPOJA HA OTKPBITBIX paspaGoTkax. PacueT TiyOWHEL
mpoMep3anus. PacdeT TOJNIMHBL U CBOHCTB TEIIOM3ONALHOHHBIX MOKPBITHI Ul IOJHOTO HIIH
YACTHYHOTO TPeJOTBPAIIeH s TpoMep3anis nopof. OTTaHBaHUE CBA3HBIX NMOPOJ HA OTKPBITHIX
paspaGoTkax. Otraupanue mpsMemM HarpesoM. CBU-METOJB! OTTAMBAHHAL, IHIPOOTTANBAHM.€
3aMopakiBaHie MOPOJ IPH CTPOUTENLCTBE IO/I3EMHBIX coopyskeHuit. Teno- 1 MacConepeHoc B
rOpHBIX TIOpOfiaXx NpH 3aMopakuBaHud. Pacuer mnapameTpoB 3aMOpPaKHBAHMA IOpOJT BOKPYT
OIMHOYHON CKBaJKUHBI, PacueT mapaMeTpoB 3aMOPaKMBAHUS IIPH (opMHEPOBAHUH JIEJIOTTOPOIHBIX
OTrpaXIEHHUH.
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20 Kproxo I"M. ®usuka paspymeHus: TOPHBIX TIOPOA MPH 6ypennu u B3pbiBaHuy. T.I. YueOHHK
s By3os.-M.: MITYV, 2006. — 330 c.
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YACTD 4. TOPHASI TEODU3UKA, HEPA3PYIUAIOIIUAA KOHTPOJIb 1
MOHUTOPHUHI' B TOPHOM JEJIE

Pasnea 1. Dopuast reopusuxa. Neodusnka kax Hayka. Llemu u 3anaqu ropHOH reoQU3UKH.
Wcropust pa3BUTHS TOPHOH TreohH3UKH. Knaccu(uKaiys METOLOB TOPHOH TeO(H3HKH. OO6mas
XapakTepuCTUKa (PH3MYECKUX MOJICH, HCTIONb3YEMbIX reop)U3UUECKUMH METO/IAMH.

Paznen 2. MarHuTHbIE MeTOAbI IopHOil reodusuku. MaruuTHbe CBOMCTBA TOPHBIX IOPOJT
¥ WX TapaMeTpel. 3ajauM, peliacMble MArHWTHBIMH ~ METONAMH. duzuyeckre OCHOBBI
MArHUTOMETPHH. AMMNApaTHOe M METOMUYECKOe OOECTIeYeHHe MATHHTHBIX MCETOJOB. O6mnactu
IPUMEHEHHUS 1 HHTEPIPETAlHsi MarHUTHBIX METO/0B.

Pasmen 3. DIeKTPOMETPHYECKHE METOAbI TOPHOIi reogu3HKH. DNeKTPOMarHUTHBIE IO,
JMCIIONB3YEMBIE TIPH Peaji3aluy 3JICKTPOMETPHUCCKHX METONOB. DJIeKTPOMArHUTHBIE CBOWCTBA
ropHbIX 1opoj. CyIIHOCTH M METOMBI 3JIEKTPOMAarHHTHEIX 30HANPOBAHAN ¥ MPOPUIMPOBAHUH.
OCOGEHHOCTH TOJBEMHBIX ANEKTPOMETPUUECKHX METOMOB. ATMapatypa H oGopynoBaHHe UL
siexTpopasseak. OOMias XapakTepHCTHKA NPHUMCHACMBIX B HIIEKTPOpa3BeIKE TEXHHUECKHX
cpezicts. [IpuMepsI 31€KTPOPa3BeI0YHOM annaparypel.

Pasnen 4. CeiicMaueckue MeTOAbI TOPHOH  reoH3HKH. O6bmpe cBeAeHHA O
ceifcmopazseke. DH3MUECKHE H TEOJOrHYECKHE OCHOBBL ceifcMopasBe/KH. YIpyrue BOJHBI B
GesrpaHMUHBIX M CIOMCTHIX cpejax. OCcoOEHHOCTH pacnpoCTPaHeHHs celicMHYECKUX BOJIH B
peanbHpIX cpenax. CeficMopasBe/louHas arlaparypa. VCTOUHHKH ¥ HPHUEMHHKH YIPYI'HX BOIH.
MeTOMKA U CHCTEMBI celicMuuecKuX HabmoneHud. MeTo /bl OTPXEHHBIX H NPETOMICHHBIX BOH.

Pasgen 5. SInepuas reoduznka. OU3MKO-XUMHYCCKHE ¥ TCONOTHICCKAE OCHOBLI A7epHOU
reo(u3uKH. Paj0aKTHBHOCT TOPHBIX TIOPOJL ¥ Py . SInepHo-(pu3uyecKne CBOXCTBA FOPHBIX IIOPOJ
¥ pya. AnrnapaTypa i METO/ibl, IPUMEHACMBIC B siiepHol reodusuke. SnepHo-Qu3HUecKHe METO/b
Hccre0BaHus TOPHBIX TOPOJI.

Pasnen 6. Hepaspymapmuii KOHTPOIbL H JHAIHOCTHKA. OOBeKkTEl W 3a1a4vu
HEpPa3pYLIAIONIEro KOHTPOJA M JMArHOCTHKH B TOPHOM JICIIE. Buzapl gedekToB B MeTaIaxX H
cBapHBIX coenuHeHnil. Bpibop MeTo/a HepaspyIalomero KOHTPOIL B 3aBMCMMOCTH OT 3amad.
Pa3pyIuaroluii 1 Hepa3pylaoliii KOHTPOIb.

Pasgen 7. BusyaabHO-M3MepHTEJILHBIA H KAMLISPHBLI  KOHTPOabL, ONTHYECKHE
CHCTEMBI M CPENCTBA W3MEpeHHs Ul BU3yalbHO-U3MCPHTEILHOTO KOHTPOIA. [TprMeHeHHE
BU3yaJIbHO-H3MEPUTEIILHOTO  KOHTPOJIS. KanunisapHeiii  KOHTpOJIb. Puspyeckue ABICHHA B
KamuUIspHOM KoHTpose. OOBEKThI, TEXHOJIOTHH H CPEACTBA KallUIUIPHOTO KOHTPOJIAL.

Pazien 8. Akycrmueckuii  KoHTpoab. OOBEKTH M (uzHyecKkHe  IPHHIATIEL
HEpa3pyIIAIONIEr0  AKYCTHYECKOro  KOHTPOJL. M3nydenne ¥ IpPHEM  YIPYrMX — BOJH
3JIEKTPOAKYCTHUECKHMH  ITPe00pa3soBaTe/IAMH. Anmnaparypa  yJbTpasByKOBOTO — KOHTpPOJA.
TexHOJMOTHs YIBTPA3BYKOBOrO KOHTpoOJs. Puuueckas CYyIIHOCTE H IpHMEHECHHE MeToza
aKyCTHYeCKOIT 3MHCCUU B 'OPHOM JIEIC.

10



PEKOMEHJYEMASI JIUTEPATYPA

eodusuka: yuebuuk / Iox. Pex. B. K. Xmenesckoro.- 2-e mw31.- M.: KITY, 2009.- 320 c.

Baykos 10.H., Py6an A.Jl. 'opHas reodusura. MeTo/ibl TPaBUMETPUH: Vyebuoe mocodue. —

M.: Uzn-Bo MITY, 1999.

3. bayxos I0.H., Py6an A.Jl., llIkypaTHHK B.JI. Fopuas reo¢usnxa. MeTonbl MATHUTOMETPUH:
VyeGroe mocobue. — M.: Uzn-so MITY, 2000.

4. Baykos IO.H., Py6an AJL, IllkypaTHuk B.JI. Topnas reodusuka. DIEKTPOMETPHICCKUC

" meronsl Yacts I, II: YueGroe nocodue. — M.: M31-80 MITYV, 2000.

5. Baykos 10.H. Topnas reodusuka. CelicMHU4eCKHe METOIBL B roproii reodusuke: YdebHOE
nocodue. — M.: Uzn-so MITVY, 2000.

6. lllkyparauk B.JI. Topuas reopusuka. YIbTpasByKOBbIC METO/IBL.— M.: U3xa-so MI'U. 1990.

7. Vmaxos B. M. Hepaspyuiaomuit KOHTPOJIb ¥ JUATHOCTHKA FOPHO-IIaXTHOTO H HedrerasoBoro
oGopymosanus: YueGHoe nocobue.- M.: M3naTepeTBo «Mup roproit kuuru».- 2006.-318 c.

8. Anemmn H.IL, BoGpos B.T., Jlaure 10.B., IllepOunckuid B.I. YibTpa3ByKOBOH KOHTPOII:
yue6. mocobue / mox obut. pea. B.B. Kioesa. M.: Uanarenbckuit mom «Crexrpy, 2011, — 224
g,

9. Epmomos W.H. Jlanre 10.B. CripaBousuk. Hepaspymaoumii  koHtpoib,  Tom 3.
Y 16Tpa3ByKOBOii KOHTPONb, — M.: MalIMHOCTPOCHHE, 2004.

10. Kmoes B.B. Hepaspymaiomuii KoHTponb. Tom 2. KOHTpOJIb TePMETHIHOCTH H BuxpeToKOBBIA
KOHTPOJb. — M.: MaruunocTpoenue, 2003.

11. Macnos B. [. Hepaspyumaiomu#i KOHTPONIL CBApHBIX COCIMHEHMH W M3IEIHi B
mammHocTpoenuu. — M.:Akazemus.— 2008. — S1LB

12. Bockpecenckuii I0.H. [Tonepas reodusuka.— M.: Henpa, 2010. — 488 c.

o =

YACTD 5. B3PBIBHOE JIEJIO

Pasnen 1. IMomsitHe 0 B3pbIBe H B3PbIBYATHIX BEIICCTBAX. Kucnopoaupiii OanaHc
B3pHIBUATOIO BellecTBA. TeruoTa H pabora B3peBa. CKOpOCTE H (OpMBLI  B3pLIBYATOTO
npeBpallenys BemecTsa. TOKCHYHOCTL B3PBIBYATOrO BELICCTBA. OKHCIUTENH, CEHCHOMIU3ATOPEL,
cTabHIH3aTOPhL, HHrHOUTOPHL. [loHsATHE O KyMYJISTHBHOM NeCTBHH B3PBIBA.

Pasmen 2. IlpombinuieHnbie B3pbIBYATHIE BEMIECTBA. [ToHsiTHE © TPOMBIIIICHHBIX
B3pLIBUATHIX ~ BEIIECTBAX. Knaccu(uKaMu — NPOMBIIUIEHHBIX — B3BIBYATBIX  BCINECTB IO
XHMHUUECKOMY COCTaBy, [0 HAa3BaHWIO OCHOBHOIO KOMIIOHCHTA, HO Xapakrtepy /JIeHCTBHSA, IO
YCJIOBMAM [IPUMEHEHHs, 10 CTPYKTYPHOMY HpHU3HAKY H cpoiicrBaM. OcHOBHBIE (DU3HUKO-
XUMHUECKHE M TEXHOJOTHIECKHE XapaKTePHCTHKH IIPOMBIIUICHHBIX B3PbIBIATHIX BEIICCTE:

Pa3zgen 3. CpeacrsBa HHHIMHDPOBAHHS H crocodnl B3puiBanus. [lomsarne MepBUYHBIX U
BTOPUUHBIX HHHIMHPYIOLIHX B3PIBUATHIX BCIICCTB. X OCHOBHBIE CBOMCTBA U YYBCTBUTEIBHOCTE K
BHELIHMM Bo3meicTBHaAM. [loHsATHE O CpEACTBAX WHHIMHPOBAHHIL. [TousTHe o0 crnocodbax
p3peiBanust. Kimaccudukanus CII0OCOGOB  B3PBIBAHMS [0 CPEACTBAM HHHUIMMPOBAHHS H  TIO
[I0CIEI0BATEILHOCTH B3PbIBAHMs OT/ICTIbHBIX 3apsI/I0B.

Pasmea 4. Texmogorusi B3pLIBHBIX pador B pasaHYIHLIX YCOBHSIX TOPHOIO
npou3BoAcTBa. MeToIbl B3pPLIBHEIX paGoT Ha Kkapbepax. Opranusarisd u MOArOTOBKA MacCoBOTO
B3pbIBA. TEXHOIOTHS B3PBIBAHHS CKBAKUHHBIX 3apAJOB. TexHONOTMd KOHTYPHOI'O B3pLIBAHHA.
KopoTko3amejieHHOE B3pLIBAHKE. OTpHuaTenbHble Pe3y/IbTaThl B3PEIBOB CKBOXKHHHEIX 3apsTOB H
crioco®sl MX TpeaynpexkueHis. TexXHonorns B3phIBAHMS IITYpPOBBIMH sapsimaMi. TexXHOIOTUS
B3PBIBAHHS KOTJIOBBIMH 3apsAiaMH. TexXHONOrUs B3PLIBAHHS KAMEPHBIMU 3apsiJaMH. TexHonorus
OypeHHs W B3pbIBAHMA IIPH 106BIME CTPOUTENBHBIX MATepHasIoB, MITY9HOrO KaMHS. B3poiBHBIE
TEXHOJOTMH TIPOBEICHHUSI I1OA3EMHBIX BHIPA0OTOK PA3IMYHOrO HA3HAYCHHUS. TexHonoruss H
Ge301acHOCTh BeJCHHS B3PBIBHBIX paboT IpH npoxojKe M yriyOke CTBOJIOB LIAXT (mrypdos).
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TexHONOTHS H 0GE30MacHOCTh B3PHIBHOH IPOXOIKH BOCCTAIOMUX BBIPAOOTOK. TexHonoruss
Ge30MacHOCTh B3PBIBHBIX PabOT INpPH  CTPOHUTENBCTBE MOA3CMHBIX  XPAHHJIMLIL B3peiBHEIE
TEXHOJIOTUH TTOJ3EMHOM T0OBIUH PYJIBL.

Paznen 5. OCHOBBI MPOCKTHPOBAHHsI B3PBIBHOI 0TOOIKH HA OTKPBLITHIX M MOA3EMHBIX
ropubIx paspaGoTkax. Mcxozuble JaHHBIE U1 IPOCKTHPOBAHHA. Kommieke (PU3UKO-TEXHHUISCKUX
XapaKTEePUCTHK, OIpPEIENIAIOIMX B3PbIBACMOCTL MacCHBOB TOPHBIX IOPOJL. TexHonoruuecKue
(aKTOpel M MapaMeTphl, BIMSIOUMe Ha B3PLIBAEMOCTE TOPHBIX MOPOI. AHanmu3 CyLIeCTBYIOIIHX
METOJMK pacyera yJeNbHOro pacxoga BB 1 OCHOBHBIX IapaMeTpoB B3pbIBa A Pas3InYHbIX
ycrosuii B3pBIBHOM 0TOOMKH. OCHOBHBIE TpeGoBaHHs K KAayeCTBY B3PBIBHBIX padoT, HX Y4eT H
oBecrieueH e Ha CTaHH MPOEKTUPOBaHHs B3pBIBOB. OUEHKA CTEICHH Jipo0IeHHsl TOPHEIX MOPOJ,
B3pHIBOM. THIIOBEIE IPOEKTHI H MACMOPTA Ha NPOU3BO/ICTBO B3PhIBHBIX pabor. [Topsanox, npasuia,
HOPMBI O(OPMIIEHHSI H NPEJCTABIEHMs [POSKTHOH NOKyMEHTAIH Ha MPOU3BOACTEO B3PBIBHBIX
paboT.

Pazjen 6. AHAJIN3 H OLEeHKA PaKTOPOB, ONPENEISIONHX M0PAKAIOLICe H 3ATPHIHTIOMEe
neficTBHE B3PBIBOB HA OKpYIKAKONIyIo cpeay. Pacuer paauycos 30H, 0e30NaCHBIX M0 AeHCTBHIO
CONYTCTBYIOIMHX B3PBIBY sBJIeHHI. MexaHH3MBbI dopMUpOBaHHUS, PACTIPOCTPAHCHHS ACHCTBUS Ha
OKPYJKAIOILYIO Cpely H OOBEKTHl YNAPHBIX BO3AYIIHBIX U celicMMUYECKHX BOJH. AHAIH3
daKTHUECKUX NaHHEBIX. Pasnmer (parMeHTOB B30PBAHHOM TOPHOH MOPOJIBI, COBOKYIHOCTE MEp H
MEpONPHATHH, OrPAHHUMBAIONIMX ~WHTCHCMBHOCTb TOPAXAKOUIETO JNEMCTBUS  B3PLIBOB  Ha
okpyxatomue 00BekTel. OOpasoBaHME IBUICTA30BBIX 00IaKOB IIPH MACCOBBIX —B3pbIBax.
BO3MOYKHOCTH CHHIKEHHMs 3arpA3HSIONIEro ICHCTBHs B3PHIBOB HA OKPYIKAIOLIYIO CPEly IyTeM
ppibopa Tuma BB M 9IeMEHTOB KOHCTPYKIHH 3apsifoB, NPUMCHCHHC 3(pEeKTUBHBIX CXEM
KOPOTKO3aMeIJIEHHOTO B3PbIBAHUS 3aps/I0B. PacyeThl pajinycoB 30H, OE30MaCHBIX 110 JeHCTBUIO HA
OKPYIKAIOLILYIO Cpely W OOBEKTHI COMYTCTBYIOIHX B3PLIBY SIBJICHHH.

Paznen 7. /leiicTBue B3pbIBa B Ccpeje, NPHHIMIBI pacyeTa 3apsjiobn. MMousTHe o 3apsne
B3peIBuaToro Beiecrsa. Knaccn(ukaius 3apsios 110 dbopme, CTPOeHHIO, CII0CO0y pasMelleHus,
paspyliaromeMy ASHCTBHIO Ha OKPYI/KAIOUIYIO CPCy. du3nuecKyue OCHOBBI MPoIecca paspylIeHHs
TBEpOil cpelbl B3pBIBOM 3apsiia. [IoHATHE O cepe u pajyce paspyiuenus. BopoHka B3pbiBa 1 €€
3JIeMEHTBI, HX OIpejielieHre 1 00o3HayeHue. JleficTBie B3pbIBa B BO3JIyIIHOH M JKMIKOH Cpelax.
OGpasoBanye ¥ NapamMeTpsl yIapHOH BO3AyLIHOM ¥ rujpoyaapHoii BonH. llonsTue 00 yIenpHOM
pacxoze BB. @opmyia H MHOPSJIOK ONPE/ICICHHS MACChI COCPENOTOYEHHOI0 W  YIIMHEHHOTO
ONMHOYHBIX 3apsiioB. Cxema JIEHCTBHS B TBEPHOH Cpele B3PHIBOB HECKOIBKHX 3apsfoB. OcHOBBEI
pacyeTa IapaMeTpPOB PACIIONOKEHHS ¥ MACChl TAKNX 3apATIOB.

[Moustue O BHyTpeHHeH 3aboiike 3apsalnoB, €€ BIMAHHC Ha 3¢ eKTUBHOCTE B3phIBA H
6e30macHOCTh B3PBIBHBIX PaboT.

'~ KymynsaTuBHOE JeWCcTBHE B3phIBA B CPCIC. [IpoGuBHOEe JeHcTBHE OOBIMHOTO M
KyMyJIATHBHOTO 3apsijioB. Cxema GopMHPOBAHUS KyMYJISSTHBHOM CTPYH. '

Pasmen 8. Meroabl B3pbIBHBIX pador. YcioBus, HeoOXomuMEle Ui 9QPEKTHBHOTO
JleHCTBHS 3aps/a B3phIBYaToro setecTsa. [IOHATHE ¥ ONpECTeHHS 3ApA/HBIX BeIpaboTOK. IIpsamoe
¥ 06paTHOE MHUIMUPOBAHUE YUTMHEHHBIX CTUIOLIHBIX 3apsi/IOB. [Tonsitie 00 oTKasax 3apanos. Mx
kraccu(GUKALMS, [PHUHHBI, BOSHMKHOBEHHS M MEPH MPEIyNpeiKICHHL. ITonsite 0 MeToIax
B3PLIBHBIX pa0oT, HX KiaccH(QHKAlMs, XapaKTepHCTHKA, 00J1acTh NIPUMEHEHHS, TEXHOJIOTHS
B3pBIBAHMS, JOCTOMHCTBA, HejocTarku. [IpuHIKI pacuera 3apsjos BB npu pa3iuyHbIX METO/AaX.
JIuKBMAALMsS OTKA3aBIIMX 3apsiiOB NpH pPaslMYHBIX METOAAX B3PLIBHBIX paGor u cmocodax
B3pLIBaHHUS.

PEKOMEHIYEMAS JIUTEPATYPA

|. ejepanbHple HOPMbI W TIpaBHIa B 06IacTH TIPOMBIIIICHHOH ©e3011aCHOCTH. «[Iparuna
6e30MacHOCTH NPy B3pbIBHBIX paboTax» M.: HTL] «ITpombesonacHocTb», 2015.-332¢.
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2. JloGpeuE A.A. B3pbiBuaThle BemecTBa. XHMHS. Cocrassl. besomachocts. — M.: HJI

Jykosckoro, 2014. - 527 c.

B.I''Maptemos, B.A. Bemun u jp. Texuosorus B3pbIBHBIX pabor. YueGn. Ilocobue.- M.:

Crynent, 2011.- 439 c.

4. KyrysoB B.H. Meroapsl BeneHHs B3PBIBHBIX pa6or. Yacts 1. PaspylieHHe TOpHBIX MOPOA
B3PHIBOM. YueOHHUK Ui By3oB. — M.: MITY, 2007.

5. Kyrysos B.H. MeTo/ib1 BeieHUS B3PBIBHBIX pabot. YacTh 2. B3peiBHBIE paOOTEI B TOPHOM JIETIE
1 IPOMBIITEHHOCTH. Y ueGHHK JU1s BY308. — M.: MITY, 2008.

6. Dxsuct b.B., Bapranos B.I'. JlaboparopHbIH NPAaKTHKYM [0 AHCLHHINIMHE «TexHonorus H

~ Ge30MacHOCTh B3PBIBHBIX paboT». — M. Uza-so MITY, 2008.

7. Manrym C.K. B3pbiBHble paboThI IIPU [IPOBEIECHHH MOJ3EMHBIX TOPHBIX BBIpabOTOK: Y4eOHoe
nocobue. — M.: MITYV, 1999,

8. Maunrym C.K., Kpiokos I'M., ®ucyn A.Il B3peiBHbIC paboThl mpu moa3eMHON paspaboTke
OJE3HBIX HCKOMAeMBbIX: YueOHHK /Ut By30B. — M.: M31-Bo AT'H, 2000.

9. Topbonoc M.I',, TpycoB A.A. HesnekTpuyeckne CUCTEMbl HHUIMMPOBAHMS. MeToauyecKkoe
mocobue s cTydeHTos crenuaisHocTd 130408  «B3peiBHOE J€N0%» IO JIMCIMIUIHHE
«IpOMBILIIEHHBIE B3PBIBYATHIC MaTEPHAIIBI) — M.: MITYV, 2010.

10. Kyrysos B.H., bemun B.A. IlpoextnpoBanyie U OpraHi3aliiisl B3phIBHBIX padoT. YueOHMK IS
By30B. [pud MO PO. — M.: MI'TV, 2010.

11. Kyrysor B.H. besonacHocTb B3pLIBHBIX paboT B rOPHOM JI€Jie U MPOMBIIITICHHOCTH. Yuebuoe
noco6ue st By30B. - M.: Usn-Bo opras kuura MITY, 2008.

12. Top6onoc M.I'.,, Tpycos A.A. Ilopsiok XpaHeHUs, TPaHCHOPTHPOBAHHUA, HCII0JIb30BAHUs H
yueTa B3PbIBYATBIX MATCpPHATOB. MeTOAMUECKUE yKa3aHHs 110 JUCIHILIAHE «IIpOMBILITIEHHBIE
B3pBIBYATEIC MaTepHalbD) JUIs CTYIAEHTOB CICHHATLHOCTH 130408 «BspriBHOe aenmo». — M.:
MITYVY, 2010.

13. Benun B.A. TexHonmorus u 0e30macHOCTh TPUMEHCHHS  YTHIH3HPOBAHHBIX BB B
IPOMBILIEHHOCTH. Y4, mocobue. — M.: MITYVY, 1999.

(OS]

YACTD 6. OTKPBITLIE TOPHBIE PAGOTbI

Pasnein 1. [Tponecchbl OTKPLITHIX FOPHBIX padoT

1.1. TexHoJOrHUECKas XapaKTEPUCTHKA TOPHBIX MOPOJ U MAacCHBOB. [ToaroToBka IOpPOJ K
BEIEMKe. BypoBble paGoThl: BUE! OypeHus, OypoBble CTAHKA H OypoBOH HHCTPYMEHT, TEXHHUECKAs
CKOPOCTh OypEeHHMsI M [POM3BO/IUTEILHOCTE CTAHKOB. B3priBHble paboTHI: OIpeeNieHHe YASIBHOTO
pacxona BB, napaMeTphl B3pbIBHbIX CKBAKMH M KOHCTPYKIUA 3apATIOE, MHUIMHAPOBAHKE U IIOPSIOK
B3PBIBAHMS CKB&KHH, pacyeT Iacrnopra BBP. PerynupoBaHue CTENEHM ApOONCHHMs, pacyeT
apaMeTpoB pa3Basia, MEXaHM3ALMs 3K CKBAXKIH.

1.2. BhleMka ® IOCpy3Ka I'OPHBIX I[OPOJ, PaspylICHHC PE3aHHEM, CKOJIOM, HCpPIAaHHC
HeCBS3HBIX 1OpOJ. TexHONOTHUecKas OLEHKAa DKCKaBaTOPOB LUKIMYHOIO M HEIPEPBIBHOTO
NeifcTBUSI, THIBI, Mapku, 3a00HM MalllMH, pacdeT IIPOM3BOAMTCIBHOCTH, 061acTH TIPUMEHEHHS.
[Tacriopt 3a60s 3KcKaBaTopa. BrIeMOYHO-TPAHCIIOPTHPYIOMIHE MALIHHEL..

1.3. KapnepHuble Ipy3bl H CpPEACTBAa HMX MEPEMCIICHHM. Mene3HOTOPOXKHBIH TpaHCIIOPT:
XapaKTePUCTHKH IOJBUKHOIO COCTABA M MYTH, PACteT MacChl MOC37d, OpraHu3alus ABHIKEHUS,
pasJeNbHBIE ITYHKTBL U CTAHIMH, CXEMBL IIyTEBOTO Pa3BUTHS HA YCTYIIE, IPONYCKHAS M [POBO3HAA
CIIOCOOHOCTL TEPETOHOB M Pa3JICNbHBIX IIYHKTOB, pacdcT TeXHHUYECKOH TPOU3BOAUTEIBHOCTH.
[Iyressie paboOTEI, HX COCTaB M MEXaHH3ALHA. ApToMOOHITBHEIH TpaHcmopT. IlepeMernenue Mopoa
xonBeifepamu. KoMOHHMPOBaHHBIA TPAHCIIOPT. CriocoObl ¥ MEXaHH3aLMs IEperpy3kH Mopo.
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1.3.  Otsanoobpasopanme: CHOCOOBI M MEXaHH3alus — YKIaakd —I[OpOJA,  pactet
NIPOM3BOAUTEIBHOCTH OTBAIBHBIX IKCKABATOPOB. OtBanooOpa3oBaHHe MpPH ABTOTPAHCIOPTE,
JKENe3HOI0POXKHOM U KOHBEHEPHOM TPaHCIIOPTE.

Pazmen 2. TexHOMOTHS H KOMILTEKCHAsI MEXaHH3aL s OTKPBITHIX FOPHBIX pabor

2.1. KapbepHble IPY30NOTOKH, UX BHJbl M XapaKTCPUCTHKH. TexXHOJIOTHUECKUE IPOIECCHI
(opMHpPOBAHUA TPY30NOTOKOB. KraccuuKanus TpaHuieii u Crnoco00B BCKPBITHS pabounx
TOPH30HTOB, TPACCH BCKPLIBAIOMX BBIPAOOTOK, UX ¢opMBI, YHKTHI NPUMBIKAHHS KATHTAIBHBIX
TpaHIIed K TOPH30HTAM, CXEMBI Pa3BUTHSI nyTeif ¥ JOpOr Kapbepa, CKONB3ALIME H BPEMCHHEIC
Che3IIbl, KPyThIe i HAKIOHHBIE TPAHILIEH, UX IPOBEACHHE.

2.2. KOMIIeKChl TOPHOTO M TPAHCIOPTHOrO 00OpY[OBaHMs, PEATU3yIOIIHE IPy30I0TOK,
TeXHOIOrMUYECKHEe CXEMBbI KOMILIEKCOB 000py/I0BaHHs, CONPIKCHAE paGoThl MaIlIMH IUKIHYHOTO H
HEIPepEIBHOrO  JCHCTBHUSA, KAyeCTBCHHAs W KOJMYCCTBEHHAd KOMILJICKTAllUsl OCHOBHOTO H
BCIIOMOTaTeIbHOr0 000pyI0BaHHUS.

2.3. ®poHT TrOpHBIX paboT Ha YCTYIE, €ro (gopma, CTPYKTypa, HalpaBlICHHE DPasBUTHA.
PaGouas 30Ha Kapbepa U TpeGoBaHus K Helf, IOATOTOBICHHBIE, BCKPBITEIC H IOTOBLIC K BBIEMKE
3anackl, OOIMH ¥ aKTUBHBIA (POHT Kapbepa.

2.4, CuHcTeMbl OTKpHITOH  pa3pabOTKM — MECTOPOXKIEHMM W - HX KjaccupUKaluH,
TeXHOJIOTHYeCKOe 3HaYEeHHE 3JJEMEHTOB ¥ [1apaMeTPOB CHCTEM pa3paboTKH.

2.5. CrcteMbl pa3paboTKH TOPU30HTAIBHBIX M IOJIOTHX 3anexei, pacueThbl TEXHOIOTHIECKHX
CXeM C IIEPEeBAIKOM MATKMX H CKaJbHBIX TOPOJ JpariaiiHaMH M MEXaHH4YeCKHMM JIONaTaMHy,
yKIa/IKa IopoJ ¢ HCTIOJE30BAHHEM KOHCOMIBHBIX oTBaI000pazoBaTeie.

2.6. CucteMbl pa3pabOTKH KPYThIX H HAKJIOHHBIX 3aJleiKeH, pacieT TeXHOJIOTHICCKIX CXEeM ¢
[epeBO3KOil BCKPBILIHBIX TIOPO/| BO BHEIIHUE M BHYTPEHHHE OTBAJEL, TEXHOJIOTHS (POPMUPOBAHUSA
otBas1oB. OcobeHHOCTH pa3pabOTKH HAarOPHLIX KapbepoB.

2.7. TwuapomexaHusalus OTKPBITHIX pabor. JloObua CTPOUTEIBHBIX TOPHBIX IHOPOL.
OcoBEeHHOCTH Pa3pabOTKM MECTOPOXNICHUH LEMCBIPbA, TIMHBI, CTPOMTE/IBHBIX TOPHBIX nmopos u
TIPHPO/IHOTO KaMHL.

Paznen 3. IlmannpoBanue OTKPBITBIX FOPHBIX pabor

3.1. 3anaud, TpeGOBAHHS U COJEPYKAHME MEPCIEKTHBHOTO M TEKYIICTO IIAHIPOBAHMA
pa3BUTHS TOPHBIX PaboT.

3.2. TlepcreKTHBHOE TUTAHHPOBaHUE, 00OCHOBAHKE [EPHOIA U coJlepiKaHus PEKOHCTPYKIHMH
WIH TEXHHUECKOro I[1ePeBOOpYXKeHHs, OOOCHOBAHHE HANpPaBICHUS PA3BUTHA TOPHBIX pabor.
popMHpOBaHHE M pElIeHHE 3aja4 O 3aMeHe oGopyoBaHHsl U TEXHOJOTHH, O Ilepexoie Ha
KOMOGMHHPOBAHHBIE CXEMbI TPAHCIOPTA, O TOBBILCHUM KadeCTBa HPOJIYKIMH, CHIDKEHHS
SKCILTyaTAllHOHHBIX 3aTpar.

3.3. [00BOE IUIAHAPOBAHHE, MOPAAOK pa3palOTKM W COINIACOBAHMS; aHAIM3 COCTOSHUA
rOpHBIX PafOT W MEXaHW3alu; pa3padoTka KalCHAApHOTO IUIaHa NOOBIYHBIX, BCKPBIIIHBIX,
[OArOTOBUTENBHEIX M OTBAIbHBIX ~paboT; rpaduueckas —JOKYMCHTAlMA IO rOJ0BOMY
[IAHUPOBAHMIO; PAcyeT CMEHHOH H TOJOBOH MPOM3BOJMTEILHOCTH KOMIIJIEKCOB TOPHOIO H
TPaHCIIOPTHOTO 00OpyJIOBaHus, obecreueHne [IPOITYCKHOM CIIOCOOHOCTH JIOpOr M IyTed,
KaJICH/[APHBIi1 [UIaH U TOJI0BBIE 00BEMBI PEKYIBTHBAIIMOHHBIX pabor,

3.4. HejienpHO-CyTOUHOE [TTTAHHPOBaHUE.

3.5. HopMupoBaHHe U pacdeT MOTeph ¥ pasyOoKuBaHMs, MEPOPHATH 11O UX CHUIKEHHIO;
Mepsl 10 OBECIIeHCHHIO KauecTBa J00BIBAEMBIX MOIE3HBIX HCKOIIAEMBIX, pacueT YCPeAHEHHS
KauecTBa [10JIe3HBIX HCKOMAEMBIX B 3a004X, IPY30M0TOKaX, Ha CKIalaX

3.6. Vcmonp3opanne MHGOPMAIMOHHBIX TEXHOIOTHH M MOJICIHMPOBAHHSA MPOLECCOB TPH
[IJAHUPOBAHMH PA3BUTHS [OPHBIX PaboT Kapbepa; MATeMaTHICCKHe METO[bl H TEXHHUYECKHE

cpeJicTBa IJIAHHPOBAHHAL.
14



PEKOMEHJIYEMASI IUTEPATYPA

a) OCHOBHAsI JINTEpaTypa:

1. Pxencxuit B.B. OtkpoiThie ropusie paboThl: [[pOH3BOJCTBEHHBIE [TPOIICCCHL: Vuebnuk. 1Uza. 6-¢
— M.: Kumwxuslit jom «JIMBPOKOM». 2012, - 552 c.

2. Pxesckuii B.B. OTkpeiThie TopHBIE paboThl: TeXHOJOTHSA M KOMIUICKCHas MEXaHM3allvs:
VueGuuk. M3, 6-e — M.: Kumxustit oM « IMBPOKOM». 2013. - 512 c.

4. Peun H.41., Permun JI.H. ITpomnecchl OTKpEITHIX TOpHEIX pador. U.II. BeieMO4HO-TIOTpy304HBIC
pabotel. — M.; n3a-8o MITYV, 2010.-267 c.

4. Permu H.S1., Pemmu JLH. Tlpomeccel oTkpbithix ropueix pabor. WIIL Ilepememenne n
CKJIaIMPOBAHKE TOPHBIX TOPo.-M.: u3a-so MITY, 2012.-270 c.

5. TIpoextnpoBanue KapsepoB: Yuebuuk/ K.H. Tpyberkon, I".JI. Kpacusuckuii, B.B. Xponus, B.C.
KoBasleHKo. — 3-¢ U3, mepepad. — 2009. — M.: Berem. Ik, — 694 c.

6. Permuu H.51., Apremses B.b., Perun JLH., Onanacenko [1.1. TexHOJOTHYECKHE MPOLIECCHI IIPH
oTKphITOl 106bIYe yris — M.: Msjarensctso «l'opHOe jieo» 000 «Kummepckuit LIEHTPY,
2015 -560 c.
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3aMaHis Ha KOHTPOJBHYIO M IHCBMEHHYIO paboTy JUls CTYIAEHTOB HANpaBICHHS 130400
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YACTD 7. NOA3EMHAS PA3SPABOTKA IJIACTOBbBIX
MECTOPOXJIEHHUHA

Pasaen 1. OGmue BONPOChl MOA3eMHOI J00BIYH yriIs

OCHOBHBIE CBEJICHHS O [IAXTe U pyaHuKe. [opHble BBIPaOOTKH. JleneHue MaxTHOTo 1o Ha
vact. [Tops oK 0TpabOTKH YacTel MIAXTHOIO PyIHAYHOIO IOJIA. CrpykTypa IIpOM3BOJCTBEHHBIX
TIPOIECCOB [OJ3EMHON JIOOBIYH  MOJIE3HBIX HCKOMACMBIX. Craguu IOJA3eMHOI  pazpaboTKH
MECTOPOXICHHI TOJIC3HBIX MCKOMAeMbIX. BCKpBITHE M TOArOTOBKA ILIACTOBBIX M PYHBIX
MECTOPOKICHHIA.

Pazmen 2. BekpeiTHe miacToBbIX MecroposkacHuil. Texnojiorusg u MexaHH3aNus
IpOBeIeHHs] BCKPBIBAIOIINX BHIPA0OTOK

DaKTOphl, OTpPENENAIOHe BHIOOP CXEMbI BCKDBITHS 3alacoB, BCKPBIBAIOUME TOPHLIC
BBIPAOOTKH, KIaCCH(HKALMsS CXeM BCKPBITHA 3aMacoB IIAXTHOIO IO TpeOopanus K cxemaMm
BCKpHITHS. BCKPBITHE 3aIlacoB  INAXTHBIX nojei ¢ LEHTPaJbHO-CABOECHHBIM, LEHTPalbHO-
OTHECEHHBIM, ()JIAHTOBBIM M CEKIHOHHBIM PACTIONIOKEHUEM MIAXTHBIX CTBOJIOB. BckpriTHe 3a11acoB
HOBBIX TOPH30HTOB Ha JelicTByIomMX waxTaXx. OnpejeneHue napamerpos pabouel CTyImeHH
AXTHOTO MO, TeXHHKO-DKOHOMHYECKOe OOOCHOBaHHE pPAlMOHAIBHOTO BapuaHTa CXCMBI
BCKPBITHS 3aI1aCOB MAXTHOTO N0Jist. OKOIOCTBOJIBHEIC ABOPBI IHAXT.

" Pasmen 3. IlogroroBka mAaxTHeIX Tojeil. TexHogoruveckue CcXeMbl INPOBEICHHS

BbIPA0OTOK MPH MOAr0TOBKE MAXTHOIO M0JIst
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daKTopsl, ONpPEAE/SIONHe BEIOOP CXeMBI OArOTOBKH 3aM1acoB MIAXTHOIO MOJI. BripaboTky,
MPOBO/IMMBIE Ha CTAJIUU [OJATOTOBKH 3aI1aCoB. KraccuHKaIys CXeM OATOTOBKH IIAXTHBIX [IONEH.
OCHOBHBIE TEXHOJOTHUECKHE CXEMBI TPOBEJEHHS TOPHBIX BBIPAOOTOK IpPH MOArOTOBKE 3aracoB
maXTHRIX mojell Kk oTpaGorke. [IpocTpaHCTBEHHO-MIAHMPOBOYHBIC PCIICHHS IMPH IaHeJbHOH,
ST@KHOH U TIOTOPH3OHTHOM TOArOTOBKE 3aitacoB. KOHCTPYHPOBAHHE CXEM MOATOTOBKH IIAXTHBIX
3amacoB. KpuTepuu IIPOTPECCHBHOCTH M KauyecTBa CXEM IOATOTOBKH. CucreMsl pa3paboOTKH
MECTOPOXK/IEHUH B PA3IMIHBIX TOPHO-TEOJIOTHYECKHX YCIOBUAX.

Pasnen 4. CuereMbl pa3paboTKH IJIACTOBBIX MECTOPOKACHHH

daxTopel, ONpENeNsIomKe BBIOOP CHCTEMBI pa3paboTkH, TpeOOBaHUS K CHCTEMaM
paspaboTKy, KiIacCH(uUKalus CHCTEM paspaborki. J[THHHOCTONOOBBIC CHCTEMEL pa3paboTKu
YrOJBHBIX I71acTOB. CIUIONIHBIE CHCTEMBI pa3paboTKu YroJbHEIX IUIacToB. KoMOMHHpOBaHHBIE
cucteMbl pa3paboTku. CHCTeMBI Pa3pabOTKHM YrOIBHBIX IIACTOB ¢ KOPOTKMMH  OHCTHBIMHU
3a60siMi. CHCTeMBI pa3pabOTKM MOLIHBIX YrOJBHBIX IUIACTOB C PasieneHHEM MX Ha CJIOH.
KoHCTpyHpOBaHHE BAPHAHTOB CHCTEM paspabOTKH yTOJNbHBIX TIACTOB. OnpezieneHye napameTpoB
cucreM  pa3pabOTKH  YTONBHBIX — TmactoB.  CHCTEMBI pa3pabOTKH  TOPIOYMX  CIIAHIEB.
TexHONOTHUECKHE CXeMbl IPOBEJEHHsS YUaCTKOBBIX —BBIPAOOTOK. OcobennocTd  paboT 1o
[POBEIEHNIO YUACTKOBEIX TOPHBIX BbIPAOOTOK BO B3aMMHOH YBA3KE C OYHCTHBIMH pabOTaMu.
OCHOBHBIE TEXHOJOTHYCCKUE pELICHHs [0 IPOBEICHUIO YYaCTKOBBIX TOPHBIX BBIPa0OTOK.
HanpasieHus — JaJbHEHINEro — COBEPIICHCTBOBAHMS — TEXHOJOIMUECKHX — CXCM MPOBEICHHUS
YUAaCTKOBBIX TOPHBIX BHIPAOOTOK. '

Paznen 5. Texuosiordsi 0O4MCTHBIX padoT IpH MoJ3eMHOMH N00bIYe TBEPAbIX T'OPHOYHX
HCKONaeMbIX '

CTpyKTypa KOMIUIEKca PaboymX IpPOIECCOB, BBINONHICMBIX B OUHCTHEBIX BbIpabOTKaX.
DakTopel, ONpEAENSIONHUE COJEPIKAHME [HKIA  OHHCTHDBIX pabor. Ilpomecc BBIEMKH YT,
faccHpUKanus CrIoco00B BBIEMKH, OCHOBHBIE 110Ka3aTe/IH COTIPOTHBIIAEMOCTH YIIIs PaspyLICHHIO.
TexHONOTHYECKHEe CXeMbl KOMOaitHOBOM BbleMKH Y. OCOOCHHOCTH TEXHOIOIHH CTpYrOBOH
BHIEMKH VI TpH OYMCTHBIX paborax. Ilpomecckl MOrpy3kH M JOCTABKH YIUIA B OYMCTHBIX
peipaboTkax.  Ilpouecc  KperuieHHs ouncTHeIXx  BeIpaborok.  Kiaccmukanms — Kpene.
TeXHOIOrMYECKHe TapaMETPhl MEXAHW3MPOBAHHBIX KPENEH, CXeMbl HX MNCPCABIKCHH. Kpenu
conpsKeHHI OYHCTHBIX BBIPADOTOK € Y4aCTKOBBIMU BbIpa0OTKaMH. YNPaBICHHE TOPHBIM
JaBJeHHEeM B OYMCTHBIX BbIpabortkax. IlacnopTa KpemjieHus! ¥ yIpaBIeHHs rOPHBIM JIABJIEHUEM B
ouncTHBIX BhIpaGoTKax. KoHIeBble Onepaldd Npv BCACHHH OHUMCTHBIX pabor. OpraHusanus
OuMCTHBIX paboT. MoOHTaX M JEMOHTaXK OUHMCTHBIX ~MCXAHM3MPOBAHHBIX KOMILJIEKCOB.
TexXHOIOIHYECKUE CXeMBI OYHCTHBIX pafoT. OCOOEHHOCTH TEXHOJOTHYECKHX CXEM OHUHCTHBIX
paGoT NpH IPHMEHEHMHM MEXaHH3HPOBAHHBIX KOMILICKCOB. OcoOeHHOCTH TEXHOJIOIHH OYHCTHBIX
paGoT B 30HAX TEOJNIOTHUECKHX HAPYLICHUH. VIpaBIeHHe COCTOsIHIEM TopHOro maccusa. I1pomece
TIPOBETPUBAHIIS BEIPAOOTOK BEIEMOYHOIO yUacTKa. '

Pasnexr 6. Ilpomeccl  obecrmedeHHsi  OYHCTHBIX pa6or, HampaBlleHHsl  HX
COBEPIIECHCTBOBAHMS S

CriocoGbl W CXEMbl JEra’alli YrONBHBIX IUIACTCB IHPH OTPabOTKE 3aracoB BBICMOWHBIX
yyacTkoB. TeXHOJIOTMYECKHE PEIICHU 110 IPEIOTBPALICHHIO CaMOBO3TOPaHHs YIJIEH M CHIKSHHUIO
3arbUIEHHOCTH aTMoc(ephl TOPHBIX BBIPaboTOK. IIponecchl OXpaHbl H MOMICpKAHHA BEIPabOTOK.
IIpolecc TOANEPXKAHUS YHACTKOBBIX BeIpabOTOK. I10AroTOBKA BHIPAOOTOK K IOBTOPHOMY
HCIONB30BaHMIo. CBeJeHHS O TeOTEXHHYECKOM MOHHTOPHHIE COCTOSHMA TOPHBIX BBIPaOOTOK.
TexHOJIOTHUECKHE CXEMBI BHYTPH HIAXTHOIOTPaHCIIOPTa.

Pasnen 7. TexnosiornyecKue cXembl axT

TexHONOrHYECKHe CXeMBl YYacTKOBOTO M MArMCTPILHOTO  TPAHCIOPTa  MOJIE3HOrO
HCKOTIAEMOr0. BCIIOMOTATENBHEIH BHYTPUILAXTHEIH TPAHCIIOPT, IIPOrPECCHBHBIC TEXHOJIOTHHUCCKUE
cxembl # obGopynosanue. [IlaXTHBIH ¥ PYAHHYHBIH BOJOOTIIHB. IIpoieccbl B OKOIOCTBOJBEHOM
Bope maxThl. [Ipolecchl PH IKCIUTyaTallii TEXHOIOTHIECKHX KOMIIJIEKCOB TIOBEPXHOCTH IIaXT.
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VTOMBHBIA  [OTPY304YHO-CKJIANCKOH —KOMIUIGKC —IIaxThl. [1OpoHBIA  IIOrPy30UHO-CKIIANICKOH
KOMITIEKC IIAXThL. [IPOIECCH B HAIUIAXTHBIX 3/@HHAX cTBOJIOB. KOMOMHHPOBAHHAL M MOBTOPHAS
paspaborka MecTopokuenuit. CymmocTh M KiaccuuKarus criocofoB  KOMOMHMPOBAHHOM
paspaboTku. TexHOJIOrHYeCKHE OCOOEHHOCTH HCIIOJB30BAHUS IOA3CMHBIX TOPHBIX paboT mpu
KOMOMHMPOBAHHOM  paspaGorke. OCOOEHHOCTH —TMOBTOPHOH — paspabOTKH MECTOPOXK/ICHHH.
KOMIIIEKCHOE OCBOEHME MecTopokieHHH. CTpyKTypa TeopecypCHOro IOTEHIHana yrolbHBIX
Mectopokenuil. CyI[HOCTh TEXHOJOIMYECKUX —PEIICHHH MO  KOMIUICKCHOMY — OCBOCHHIO
reopecypcHOro  IOTEHIHANa [pH TOJ3EMHOH  pa3paboTke  YrOJbHBIX MEeCTOpPOIKICHHUH.
[TpeobpazoBaHHe CBOKCTB M COCTOSHHS TOPHBIX MOPOL.

PEKOMEHJAYEMAS JIUTEPATYPA

a) OCHOBHAH JHTEpaTypa:

1. Ilyuxor JI.A., Xexenesckuit IO.A. Ilomsemnas paspaborka MECTOPOK/IEHHH IIOJIE3HBIX
uckomaeMbix. Yueouuk. Tom 1. — M.: M3u.MITY, usn-Bo «["opHas xnura» u «Mup ropsoi
kauruy. -2008. '

2. Iyuko JLA., XKewxenescknii IO.A. IloxsemHas pa3paboTKa MECTOPOKACHHH IT0JIE3HBIX
nckornaeMbrx. Tom 2. —M.: U3n-o «"opHas kuuray. —2013.

4. TI'pebenkun C.C., Memsuuk B.B., Bowpapenxo B.M. u ap. [TporpeccuBHBIE TEXHOJIOTHH
[10J36MHO} OTpabOTKH 3arlacoB MECTOPOXICHHH IONIE3HBIX HMCKONACMBIX C 3aKJIaIKON
BeIpaGoTaHHBIX NpocTpancTs. —Jlonenk: «BUK», -2013.

5. Wexenepckuii IO.A., Menpauk B.B., Annumnoros IO.I. u gp. [Tomsemnas paspaborka
MECTOPOK/ICHHIT [OJIE3HBIX HCKOMAEMBIX (IPOLECCHI MOA3EMHbIX FOPHBIX paboT B BEIEMOYHOM
yuactke). —-M.: MITYV, -2010.

6. Menpruk B.B., Burkanop B.I. Texmonormst ropsoro mpouspojctsa: B 2d. . I -M.:
Wsnarenscrso «oproe aeno» 000 «Kummepckuit mentpy, 2014.

7. Mempunk B.B., Butkanos B.I. Texmonorus ropaoro mpomspoxctsa: B 24. U. II — M.
Usnarenscro «opHoe aeno» 000 «Kummepckuit nentpy, 2014.

0) A0IOJIHHTEALHAS JIHTEPATYPA!

1. Mensuuk B.B., Aradonos B.B., I'pe6éuxun C.C., Ilasnpun B.H. u ap. Opranu3anuoHHO-
TEXHHYECKOE M HAy4HO-METOJHUecKoe OOecredeHHe NMPOEKTHPOBAHUA yrie100bIBarOIIHX
npeanpusTiii: MoHorpadus — Honenk: « BHUK», -2015.

2. Koposxun 10.A., Casuenxo [1.®. u gp. Teopus 1 npakTHKa JUIHHHOJABHBIX CUCTEM. — W3z n-Bo
«"oproe neno» Kummepuitckui uentp, 2012.

3. Bacmwiser A.B., 3y6os B.II, Cunonansuukxos K.I'. 3amaunux no 03eMHOM pa3paboTke
ILIACTOBBIX MECTOPOYIeHHH none3usX uckomaembix. —CI16, M.: Mus-Bo «Tunorpadus» u
UMUJK-TIPECC, -2012

4. Kmnmma B, Wlynaymuau UA., Epmakos AIO., Conosees A.C. Texnonorusi pa3paboTKi
3aracoB MOLIHBIX TIOJOTHX IIACTOB ¢ BhImyckom yriisi. —HosocuGupek: Hayka, —2013.

YACTb 8. [IOJ3EMHAS PA3PABOTKA PY/THBIX M HEPY/IHBIX
MECTOPOKJIEHUN

Pazgen 1. OGmme Bompochkl IMMOA3eMHOH pa3spaloTKH PYIHBIX H  HEPYAHBIX
MeCTOp0:KAeHHI
1.1. MecToposKk/IeHHs MOJIE3HBIX MCKONAEMbBIX KaK O0BLEKT rOpHO/100BIBAIOIIETO TPOU3BO/ICTBA.
MecToposKIeH s MONE3HBIX HCKOMAEMBIX U HX Bu/bl. POPMbI 3aJICraHis yTONLHBIX, PY/IHEIX H
HEpY/IHBIX MECTOPOXICHHHA. Bujpl HapylICHHH B 3aieraHii COPHBIX  TIOPO. OO0mmas
XapaKTEPUCTHKA OCHOBHBIX TOPHOI00BIBAIOINX PAllOHOB CTPAHLL.
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1.2.
1.3

1.4.
1.5

Crioco0bl pa3paboTKi MECTOPOKACHHUI MOJIE3HBIX HCKOITAEMBIX.

OCHOBBI TEXHOJIOTHM Pa3paboTKH MECTOPOIKICHHUH TIONE3HBIX HCKOMAEMBIX MOI3CMHBEIM
criocobomM. TpeboBanus kK pazpaboTKe MECTOPOIKICHUS M0JIE3HBIX HCKOINAEMBIX MOA3CMHBEIM
cnocoGom. CTajuu, IIEPUOILI U TOPS/I0K Pa3paboTKH MECTOPOXKACHH.

OCHOBBI CTPOMTENILCTBA TOPHOTEXHHUECKUX 00BEKTOB.
OCHOBBI IEPBHYHOM niepepaboTKu 1 0OOralleH sl [0JIC3HBIX HCKOTIACMBIX.

Pa3znen 2. BekpbiTHe PY/AHBIX MECTOPO/K/I€HHI

. OB11He TONOKEHHs U OCHOBHBIE BCKPBIBAIOLIHE BHIPAOOTKH.

Crioco6bl BLIIAUE TI0JIE3HOTO MCKONAEMOr0 Ha I[OBEPXHOCThb. |IpUHIMMHATBHBIE CXCMBI
BCKPBITHS MECTOPOYK/ICHHH B PABHUHHON U TOPUCTOH MECTHOCTSX.

BekphITHE MECTOPOXIGHHH B PaBHHUHHOM MECTHOCTH. Kiaccuukarusi cxeM BCKPBITHSL.
B3aiMO03aBHCHMOCTb CXEM BCKPBLITHSI ¢ BHIAMHM BHYTPUPYAHUYHOINO TPAHCIOPTa W MOAbEMa
pYZHO# Macchl. BCKpbITHE MECTOPOKACHHI BEPTHKAILHBIMU M HAKIIOHHBIMH CTBOJIAMH.

. BekpBITHE MECTOPOYK/ICHHH B rOPHCTOH MeCTHOCTH. BekphiThe MECTOPOIKICHHH IITOIBHAMH.
. BekpbitHe MecTOpOkK/eHuil B 0coObIX yCnoBHMsiX. BekpbiTHe MECTOPOMK/ICHUH Ha OOJBILIUX

riy6unax. OcoGeHHoCTH 1 (AaKTOPEL, ONPE/IETIAIONHE ClIOCOOB! H CXEMBI BCKPBITH.

. OKOJIOCTBOJIbHBIE JIBOPEL. THIIBI ¥ OCHOBHbBIE KOHCTPYKIIHH OKOJIOCTBOJIBHBIX IBOPOB; yCIOBHA

HX NPUMCHCHHA. Pazputue I(O}‘IC-Tp}’KL[HI‘;l OKOJIOCTBOJIBHBIX JABOPOB. (OCHOBHEIE
QKOJIOCTBOJILHLIC Bb]pa60’l‘KH, MX Ha3HA4YeHHE, [IPUHIHIILI PACIIOJIOIKCHHIL.

. [ToBepXHOCTHBII KOMIIIEKC IaXTHI.

[loAroToBKa IIAXTHLIX mojeil W ropu3oHTOB. IloAroToBHTENBHBIE M HAPE3HBIC T[OPHbBIC
BbIPabOTKU. CXEMBI ¥ CIIOCOOBI NTOITOTOBKA PAd0IUX TOPH3OHTOB PY/HBIX MECTOPOIKIEHHUH.
OmTHMH3aIHs  OKa3aTeleil BCKPBITHS, TOArOTOBKH H OYMCTHOH BbleMKH. HopmarhBbl
BCKPBITBIX 3aracos. [IpuHumnel ux onpenenenus. HopMaTHBbI NOArOTOBICHHBIX 3alacos.
[[pHHIMIIBI HX ONPE/ICJICHHS. '

Pasnen 3. [loazemuas pazpadoTika MeCTOPOSK/IEHIIT OJIE3HBIX HCKOAEMbIX
KpaTkast XapakTepHCTHKa MPOM3BOJCTBEHHBIX IIPOLECCOB 7100BIMKH Py W HEPYIHBIX
MCKOITAeMBIX.

. Ot6oitka pysl. CriocoObl OTOOHKH: B3PLIBHOH, MEXaHHUECKHIL. Camoo0pyLICHHE PY/IbL.

. JlocraBka py/tHOH Macchl.

. ITpoueccsl mojepkanus pabouero OUUCTHOrO MPOCTPAHCTBA.

. TIporiecchl TPAHCIIOPTHPOBAHHS M TOABEMA PYIHON MACChL.

. ITpowecchl MOArOTOBUTEILHO-HAPE3HBIX PadoT.

. [IpoH3BO/ICTBEHHBIE [IPOLECCEI IOBEPXHOCTHOrO KoMILIekea. [Iporecesl XpaHeHIst 1 HOrpy3KU

pyasl. CKIaJMpoBaHKe MyCTHIX MOPOJL.
TexHosornueckas cxema pyaHHKa.

. TToHsTHe 0 LIAXTHBIX MOJISIX U BRIEMOYHBIX €AUHHULAX, HX rpaHUIbl U pasMEpkIL. TpeGOBaHHH K

cucreMam pa3paboTKH.

3.10. Kiacc cUCTeM ¢ eCTECTBEHHBIM 110/CPKaHHeM OUUCTHOIO MPOCTPAHCTBA.
3.11. Knacc cucrem ¢ oOpylneHHEeM pybl 1 BMCLIAKOIIUX TIOPOJL.
3.12. Kiacc cucTeM ¢ HCKYCCTBEHHBIM [10JUIEPYKAHHEM OUUCTHOrO NPOCTPAHCTBA.

(US IR US|

Lo

.13. BeieMKa 11eJIMKOB.
.14. CpasHuTe/IbHAs TEXHOJIOI0-9KOHOMHYECKAs OLEHKA CHCTEM pa3zpaboTKH ¥ ONTHMU3AINST HX

napameTpoB. [TokasaTein, KpUTepuH, NPHHLKILL 1 METOANKH CpPaBHUTEJILHON OLIEHKH CHCTEM
pa3zpaboTKH.

.15. BuiGop cucrem pazpaborki. Biusiomme (pakropsl. Meroauka BeiOOpa.

Pasnen 4. KomGunuporanuas pa3padorka pyAHbIX H HEPYAHBIX MEeCTOPORIeH M
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4.1. CXeMBbl COBMELICHHS OTKPBITBIX, TIOJ3EMHBIX H APYIHX TEXHOJIOTHI Ha OJIHOM MECTOPOIKACHHH
B [IPOCTPAHCTBE, BO BPEMEHH. XapaKTePUCTHKH 3aMacoB OCHOBHBIX 1 TIOMYTHBIX KOMIIOHCHTOB.
CxeMbl COBMELICHHS OTKPBITHIX H [0/13¢MHbIX pazpadOToK.

42. TexHOJOTMM OTKpPBITBIX M I0/3¢MHBIX paboT npu KOMOMHMPOBAHHOH — pa3paboTKe.
['py30MOTOKH 1P KOMOHHHPOBAHHOH pa3paboTke.

4.3. Cucremsl paspaGoTku mpu KoMOuHHpOBaHHBIX paborax. IIpoBe/cHHE OTKPBITHIX TOPHBIX
paGoT B 30HE PA3BHTHS MOA3EMHBIX Pa3padoOTOK. [To/3eMHBle TOpHBIE DPa3pabOTKH ¢
3aKiaKkoil BeIpaboTanHoro npocrpancrsa. [loa3eMHbie TOpHbIC pa3paloTKu ¢ OOpylIeHHEM
HaJIerarolux Mopo/.

4.4. TMo3eMHuble TOPHbIE pa3paboTKy B OOpTax MoJl THOM Kaphepa.

Paznen 5. KomiuiekcHoe ocBoenme Help

5.1. OCHOBHBIE NeJH, 3aJaud W TpoGIeMbl KOMIUIEKCHOTO OCBOEHHs Heap. DBOJIONUS uaeH
KOMITJICKCHOIO OCBOEHHSL HE/IP. '

5.2. MecTOpOIKACHHS MOJE3HBIX HCKOMAEMBIX M TEXHOJOTHUECKHE CXEMBI HX KOMILICKCHOTO
OCBOCHHSL.

5.3. O0was XapakTepUCTHKa MECTOPOXKICHHH TOIIMBHO-DHEPIeTHICCKOTO  ChIphi Poccun u
11poG/IeMBl HX KOMIIJICKCHOTO OCBOCHHSL.

5.4. KOMILJIEKCHOE OCBOEHME MECTOPOIKICHIIT TBEP/IBIX MOJIE3HBIX HCKOIAEMBIX M COITYTCTBYIOIINX
TeXHOTeHHbIX 00pa3oBaHuil KOMOMHHPOBAHHOH reoTeXHOJIOTHEH.

5.5. TopHOTEXHHUECKHE CHCTEMbI KOMIIIEKCHOIO OCBOCHHSL HEJIP.

PEKOMEHAYEMASI JUTEPATYPA

4) OCHOBHASI JIMTEpaTypa:

1. E.B. Ky3smun, M.M. Xaiipyramnos, J.K. 3etbko. OCHOBBI FOPHOTO JIe]Ia M. 2007 r.

2. ['T. JlomoHOcOB. IIpOM3BONCTBEHHBIE MPONECCHl  I0J3eMHOMU pazpaboTKu  PYIHBIX
mectoposkaenuit. M., l'opuas kuura, 2011 1.

. Eropos I1.B., Bo6ep E.A., Kysnenos Y0.H. u np. OcuoBsl roporo jena. -M.:M3a-so MITV .-
2006.

. Burxanos B.I". Ocuosel roproro gena. T.1. T.2.-M.: U3xa-Bo MITV.-2012

T T. JTomonocoB «I"opnas kpasumerpusy MITVY, 2008 r.

. Karutynos J1.P., Kanvbikos B.H., Pruipnukosa M.B.. KoMOUHMpOBaHHAS TeOTEXHONOTHSA. - M.:
Usnarenbekuii 1oM «Pyna u meramisi», 2003, -560 c.

. Aperc BJOK. ®u3nko-xumuueckas IE€OTEXHOJIOTHS: Vyebnoe nocobue — M.: M3garenscTBo
MITYVY, 2001. - 656 c.

8. Mankun A.C. u ap. KoMIIIIEKCHOE OCBOCHHE PECYPCOB yIrOJIBHBIX MecTopOXKIeHHH. - M: M3 - BO

MITYV, 2001r.

N (O8]

~

0) I0MOJIHUTEIbHAS JTHTEpPATypa:

1. Topomunuenxo B.M., [imutpues A.I1. OcHOBBI rOpHOTO nena.-M.: Uan-so MITVY .-2007.

2. Jlomomoco [.I'. Tlpomeccel (HOpMHPOBAHHS KauyecTBa PYHBI (Pasgen 11 yueOmuka
«[TpOM3BOICTBEHHbIE IIPOLECCH IOJ3EMHOK pa3paboTKH PYAHBIX MECTOPOIKACHUIHN), M.,
l'opnas kuura, 2011 1.

3. Topuble Haykd. OCBOCHHE U COXPAHEHUE HEIP 3emun / [Tox pen. akan. K.H. Tpy6erkoro. — M.:
M31-Bo AKameMHH rOpHEIX Hayk, 1997. — 478 c.

4. Kanynos JI.P. u ap. KommiekcHoe OCBOCHHC PYIHBIX MECTOPOXK/JIEHHH: IIPOCKTHPOBAHUE H
TeXHOJIOTHSI [I0J13eMHOIi pa3paboTkH. - M.: MUITKOH PAH, 1998r.

19



YACTD 9. LIAXTHOE U NIOIBEMHOE CTPOUTEJILCTBO

Pasmen 1. MeTo10/10THsI IPOEKTHPOBAHHS MO3€MHBIX COOPY:KeHHUIT

Oco6eHHOCTH NIPOEKTHPOBAHHS MOJ3EMHBIX OOBEKTOB B 3aBHCHMOCTH OT MX OpPHCHTAlMH B
[I0I3MHOM TIPOCTPAHCTBE, I'€OMEXaHHYECKOr0 COCTOSHMS OKPYMKAIOMIEro MacCHBad H (u3uKo-
MEXaHHYECKHX CBOMCTB IOPHBIX mMOpoj. Beibop dopmel U omnpejeneHHe pasMEPOB MOIEPEHHOro
ceueHHs BBIpaOOTOK B 3aBUCHMOCTH OT MX HA3HAYCHHS.

Paznen 2. MexaHHKA IOJ3eMHBIX COOPY/KEHHIH

B3auMoelicTBHE MacCHBa I'OPHBIX MOPOJ ¢ WMHKEHEPHBIMM KOHCTPYKIHAMH IMOI3CMHBIX
coopy:keHuil. KoHIeHTpals HaNpsyKEHWH M XapakTep UX Pacrpelle/IeHus BOKPYT BEIpabOTOK B
3aBHCHMOCTH OT MX OPHEHTAL[MH, Pa3MEPOB H (POPMEI MONEPEIHOrO CEYEHHMS, a TAKKE TEXHOJIOTHH
MX IPOXOKH. Y CTOHYHBOCTD NOPOHEIX 00HaeHHH. Kpemn ropHbix BEIPAbOTOK M MX BIHMSIHHE Ha
HANPsIKEHHO-1e()OPMUPOBAHHOE COCTOSHHE MOPOJHOro Maccupa. POPMUpOBAHHE HArpy3Ki Ha
KOHCTPYKIMM Kpereidl [OJ3eMHBIX COOpyeHHil. B3auMoJCHCTBHE B CHCTEME «Kpelb-MaCCHB).
Tumsl KOHCTPYKLMH Kpemeidl JUis TOPHBIX BBIPA0OTOK pPasiuyHOTO  HA3HAYCHMUSL. Bribop
ONTHMANBHBIX [APAMETPOB KOHCTPYKIMi Kkpereif. OCHOBHEIE METOABI pacuera Kperew.
HopMaTHBHBIE TIOIOKEHHS 110 NPOCKTHPOBAHMIO U PAcueTy KOHCTPYKIMH CIIOKHBIX MOI3EMHBIX
COOpy)KeHHH. BIIHsHEE OA3€MHBIX BOJ Ha YCTOHYHMBOCTL TOPHBIX BBIPaOOTOK.

Pasgen 3. TeXHOJIOrHH CTPOHTEILCTBA FOPHBIX BHIPA0OTOK

TeXHOIOrHH CTPOHTE/ILCTBA BEPTHUKAIbHBIX CTBOJIOB B FOPHOI00BIBAIOIIMX OTPACIIIX. ObnacTs
ux 5((PEeKTHBHOr0 MpUMEHEHHs. ['OpHONPOXOMUECKHE paboTbl TIPH IPOXOJKE BEPTHKATHHBIX
cTB010B. CTPOUTENHCTBO BHIPAGOTOK, COMPSTAIONIMXCA CO CTBOJOM. APMHMPOBAHHE CTBOJIOB.
VriayOka CTBOJIOB.

TeXHOTOTHH CTPOMTEIBCTBA FOPU3OHTAIBHBIX M HAKJIOHHBIX TOPHBIX BBIPAOOTOK HEOONBIION
MIOMIAM [IONEPEYHOr0 CeYeHHs OypOB3PBIBHBIM H KoM0aitHOBEIM criocobamu. OcoOGeHHOCTH
TEXHOJIOTHH CTPOUTENLCTBA KaMEePHBIX BbIpaboToK. CpejicTBa MEXaHH3AIMK OCHOBHBIX ornepanui
TIPOXO/IYECKOTO LHKJIA 1 0071aCTh UX d(QPEKTUBHOIO IIPUMEHEHHS. PacueT OCHOBHBIX ITapamMeTpoB
nacmopra GypOB3pHIBHBIX paboT. Pacuer mapamerpoB IPOXOAYECKOro LHKIA H MOCTPOCHHE
rpahyika opraHu3aluy paboT NpH IPOXOJKE NOPH30HTAIBHEIX BBIPa0OTOK.

CTpOMTENBCTBO TOHHENEHl TOPHBIM CIIOCOOOM B IIOJIyCKAlBHbIX, CKANLHBIX M ci1abbIX
HeyCTOHUMBBIX TOpoax. LIIHToBoM crocob CTPOMTENLCTBA TOHHENEH B cl1abpIX HEYCTOHYHMBBIX H
0GBOIHEHHBIX TTOPoaX. TeXHONOrHH CTPOHTEIbCTBAa MUKPOTOHHENEH. CTPOUTEIBCTBO MO/3EMHBIX
COOpYIKEHUI KAMEPHOT'O THIIA B C/1a0BIX HEYCTOHYHBBIX II0POJAX.

PacueT rrapaMeTpoB IPOXOJUECKOr0 LHKIA M HOCTpoeHue rpaduka OpraHu3aliyu pabot mnpH
TIPOXOJIKE T[OPH30HTAJIBHBIX BBIPA0OTOK IIMTOBBIMH ~ KOMILICKCAMH, CIIOCOOOM  «IIPOKOJIaY,
«IPOJIABIHBAHHS» U OyPOIIHEKOBBIMH YCTaHOBKAMH.

* CTpOMTENBCTBO MO/I3eMHBIX COOPYKEHHH OTKPBITHIM U [OJIY3aKPBITBIM CIIOCODAMH B yCIOBHUAX
IJIOTHOH FOPOJICKOI 3aCTPOHKH.

Pazzgen 3. CTpouTe/bCTBO METPONOJIHTEHOB

KrnaccuduKamys METPOMOIUTEHOB 110 MECTY HX pacnosioikeHus. KOHCTPYKIMH NEpEroHHBX
ToHHeNel W craHuuit MeTponosiuTeHa. OCHOBHBEIE (DAKTOPHI, BIUSIOIIME HA UX Bb10Op. CriocoOBI
CTPOMTEILCTBA CTAHIMH METPOIIOJIMTEHA ¥ MEPErOHHbIX TOHHEJIEH ¢ y4eTOM IIJIOTHOH rOpOJICKOM
3aCTPOMKH, TOPHO- H IHPOTEOIOrHYECKHX XapakTepUCTHK IIOPOJ| BMEIIAIOLIEr0 MacCHBa.

Pasnen 4. CrienuajibHbIe CNOCOOBI CTPOHTEIbCTBA MOI3EMHBIX COOPYKCHHH

Cr10coGbl TTOOTOBKH MACCHBA FOPHEIX TTOPOJL [IPH CTPOUTENLCTBE MOI3EMHBIX COOPYKEHUH B
CHIOKHBIX THAPOTEONOTMYECKHX W TOPHOTEXHHUECKHX yCIOBUsX. MICKyCCTBEHHOC 3aMOPaKHBAHIE
nopoa. Tamnonuposanue mopo. Bononouukenue. [lemenTanys. DIIEKTPOOCMOC.

TeXHONOTHH CTPOMTENBCTBA BEPTHKAIBHBEIX BBIPAOOTOK (CTBOJIOB, KOTIOBAHOB H T.J.) B
cabbiX HEyCTONUMBBIX TOpoJax (TpyHTax) CHOCODaMM CO3JaHMsl OrpaKIaroliUX KperneH U3
GypoceKyux ceaif u OypoKacaTeNnbHbIX CBAd, «CTEHA B TPYHTE, «UKCT-Tpay/HIay.
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PEKOMEHIYEMAS JIUTEPATYPA

4) OCHOBHAS JIMTEpATypa:

1. Byasues H.C., ®ormesa H.H., Crpenpuos E.B. IIpoekrTupoBanHe H pacHeT Kpenu
KamHTaIBHEIX BeIpadoTok - M.: Henpa,1986.

2. Bmacor C.H. u mp. CTpouTesscTBO MeTporonuteHos - M.: Tpancnopt, 1987.

3. Tapbep B.A. Hayunple OCHOBbI TPOCKTHPOBAHHS TOHHE/IBHBIX KOHCTPYKLHH € y4eToM
TexHOoJIoruu X coopyxenus. M.: AO IITHUMC.1996

4. Tnasarckux B.A., Momuasos B.C. CTpouTenscTBO METpOnoIuTeHoB - M.: Mapuipyt, 2006.

5. Mepkun B.E. TpancnoprHble TOHHEIH H METPOIOTHTEHE, Texuuka © TEXHOJOTHS
CTPOMTENLCTBA: cocTosiHUE | nepernekTuBbl - M. TUMP,1991.

6. Tlankpatenko A.H. TeXHONOrHs CTPOUTEILCTBA BEIPAGOTOK OONBIIOTO MONEPEIHOTO CEUCHH

-M.: MITYVY, 2002.
7. Tloxposckuit H.M. KOMIIIEKCEI 110/13¢MHEIX TOPHBIX BBIPAOOTOK - M. Henpa,1987.
8. Tlomsukun [.H. Byposspeuble paGoTsl B ToHHenecTpoenudn — M. T'OY «YyeOHo-

METOIMYECKHUI LIEHTp 110 00pa30BaHUIO B JKEJIC3HOOPOKHOM TPAHCIIOPTEY, 2007.

9. PyKOBOACTBO IO NPHMEHEHHIO MHKPOTOHHENETPOXOAYECKUX KOMIIICKCOB H TEXHOJIOT Ui
MHKPOTOHHEIHPOBAHUS [IPH  CTPOMTENECTBE [OJ3EMHBIX ~ COOPYKEHHH M  TIPOKIazKe
KOMMYHHKAI[1il 3aKPBITBIM CIIOCOOOM.

10. PykoBOJCTBO 110 MPOEKTHPOBAHUIO H CTPOUTEILCTBY TOHHEIIEH MIMTOBBIM METOLOM (nmox pex.
Mepxuna B.E., Camoiinosa B.IL.) — M, MeTpo u ToHHENH, 2009.

11. PeibakoB A.J1. OcHOBBI GecTpaHIIEHHBIX TEXHONOTHIl (TEOPHS W NPAKTHKA): TexHuveckui
yueGHuK-cripapounnk — M.: ITpeccbropo Nel, 2005.

12. CTpOMTENLCTBO TOPHEIX BBIPAOOTOK B CIIOJKHBIX TOPHOTEXHMYECKHX YCIOBHAX. CnpaBOYHHK -
M.: Hexnpa 1992.

13. Xpanos B.I'., [Jlememko E.A., Haymos C.H. ToHHenn W  METPOIIOJMTEHBI -
M.:Tpancnopt, 1989.

14. Illgenop I1.®., 3uwisdepbopn A.@., I[lanepoB M.M. [lomsemHOE HPOCTPAHCTBO M €r0
ocsoenwue - M.: Hayxka, 1992.

15. IlaxTHOE H TIOJ3EMHOE CTPOHTEIBCTBO: Yu. Aust By3oB B 21. b.A. Kaprosus, FO.H. Maneines
u 1p. M.: U3-Bo AT'H, 2005 Tom 1 1 Tom 2.

YACTDH 10. OBOT'ALIIEHUE MOJE3HBIX HCKOIMAEMBIX

Pasznen 1. MeToab! H OKA3aTeH 000rameHns noje3HbIX HCKONAeMbIX.

Knaccudukalys METOZOB M IIPOIECCOB OOOralleHus. TexHOJOrHUECKUE I0Ka3aTelH
oborareHus. _

Pasnen 2.BemecTBeHHbIH cOCTaB M 000raTHMOCTD IMOJIE3HBIX HCKONAEMBIX.

XuMUUeCKHH, MEHEPATOTHYECKHH COCTAB IIOJIE3HBIX HCKOMAEGMBIX, TEKCTYPHO-CTPYKTYPHBIC
XapaKTEePUCTHKH, TPaHyJTOMETPHYECKHH — COCTaB, (pusMueckue W XHMHYECKHE CBOHCTBA
(pasmenuTenbHble IPU3HAKK) MUHEPAJIOB.

Pasnen 3. Ilpoueccsl pasz/je/ieHUs1 ChbIPbsl 110 KPYITHOCTH.

[Ipomecca rpoxXodeHns. BHbl TPOXOUCHHS [0 HA3HAYEHHIO M KPYIHOCTH. [poceusaromue
noBepxHOCTH, D(PPEKTHBHOCTH I'POXOYECHHS M  IPOM3BOAMTENLHOCTE  IPOXOTOB. daxTopsl,
BIHAIONE Ha Mpolece rpoxoyedust. KOHCTPYKIMH, NPHHLMIT ACHCTBUSL 1 ofacTi NpUMEHEHHS
KOJOCHUKOBBIX H BHOpPAIlMOHHBIX TPOXOTOB.

Knaccuduxarus. 3aKOHOMEPHOCTH CBOOOAHOTO M CTECHEHHOTO NMajCHHs HaCTHLL OcHOBHEIE
NpUHIMIBL  KIacCH(UKaiy W ee  PasHOBHAHOCTH. O61acTh TPUMEHEHHS H KOHCTPYKIHH
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anmapartos s KiaccuUKalEK B BOCXOJSILEM, TOPU3OHTAILHOM MOTOKAaX M B 1IEHTPOOEIKHOM
1oJie, B BOAHOW U BO3IYLIHOH Cpefiax.

JleaunTerpanys ¥ OpoMbiBKa. CYIIHOCTh IIPOLECCOB W YCJOBHS HX NPUMEHCHAA [pH
o6orameHnd. XapakTepucTHKa U 0071acTh IIPUMEHEHHS! MPOIIECCOB JE3MHTErPAlIMK M IIPOMBIBKH B
anmapaTax M yCTpOHCTBAX C ILIOCKOH MpoCenBaBLIeH NOBEPXHOCTBIO, HapabaHHOr0, KOPHITHOTO H
QaIreHHOr o TUIIOB.

Pasgen 4. IIpoueccsl pacKpBITHS 110J1€3HBIX HCKOMIAEMBbIX.

[IpuHIMIBl H30HPATEsIbHOTO PACKPBITHSA MHHEPATIOB. Kiaccudukaiysi IpOLECCOB U HX
TexXHOJOrHYecKoe Haziauenne. CTeNeHb W CTAAHAIBHOCTh APOOJICHHS M M3MEIbUCHHUSL. Cnoco0mt
npo6IieHust. 3aKOHBI NPOOJICHUS i H3ME/IbUCHUI.

Jlpo6nenue. OCHOBHBIE KOHCTPYKIIMH aIlIapaTos, XapakTepHCTHKA H 061acTh IPUMEHECHHS
MpOIECCOB APOOIICHNS B EKOBBIX, KOHYCHBIX, BAKOBBIX, MOJIOTKOBEIX, POTOPHEIX, HHEPIHOHHBIX
¥ 2JIEKTPOrHAPABINYECKHX IPOOHIIKAX.

Uamenpuenue. OCHOBHBIE KOHCTPYKIMH, XapakTepPHCTHKA U 00/IaCTh MPUMEHCHHS MPOLECCOB
y3MeNbueHns B 0apaGaHHbIX, BUOPALMOHHEIX, LEHTPOOCKHBIX U cTpyiiHbIX MenpHHIAX. OleHKa
3 (hEeKTUBHOCTH TIPOLECCOB JIPOOICHUS ¥ M3METBUCHHUS.

Paszgen 5. [Ipoueccsl rpaBHTAMOHHOIO 000 aIEHHS.

TeopeTHuecKHE OCHOBBI IIPOIECCOB PasfeNIeHHs YacTHIl IO IUIOTHOCTH B BEPTHKAIBHBIX
[I0TOKax, MOTOKAX Ha IMIOCKOCTH U B LIEHTPOOEIKHOM IIOJIE.

Orcanxa. CyIIHOCTB Tpolecca, NPUHIMI pabOThl M XapaKTEPUCTHKI OTCalOMHBIX MAIIH.
O6nacth MPEMEHEHHSI OTCAIKH.

OG6oralieHue B TSOKEIBIX cpenax. BUIbL, COCTaB U CBOHCTBA THKEJIBIX CPE. XapaxkTepucTHKa
[POLECCOB pa3leNeHnss B TkKelNbX cpefaX. OCHOBHBIC THIIBI, IPHHIHII paboThl M 00IacTh
IPHMEHEHHS TKETOCPE/IHBIX CEIIapaTopos. ' '

XapakTepucTHKa MpPOLECCOB 0BOTaleHysl B KPYTOHAKIOHHBIX, IIHCKOBBIX CENapaTopax,
KOPOTKOKOHYCHBIX IHJIPOLHKIIOHAX, 00€3BOKHBAIOIIMX kenobax, Ha KOHIEHTPaLHOHHBIX CTONAX U
opOuTanpHEIX HUI03ax. O6macTs npumenenus. Iponeccsl i ammaparel ULl oborameHus yriei B
BO3YIIHOH cpejie. '

Paznen 6. IIpouecest puroTanHonHOr0 060rameHHsl.

Pa3zHOBHIHOCTH roTalMOHHBIX POLIECCOB. 3aKOHOMEPHOCTH MeIK(a30BBIX
p3auMoieHcTBIH. TeopeTnueckne OCHOBEI IPOLIECCOB MHHEPATM3AIMH I1y3BIPHKOB IIpH TICHHOH
dnoramuu. Kunernka Quoranuu. Hasnauenue (brOTAIMOHHBIX PEAreHTOB W MEXaHH3M HX
neiicTBHA. XapakTepUCTHKa TEXHOJIOTHUECKHX PEHKHUMOB (roTanHoHHOro O0OrameHus MpH
KOMIUTEKCHOM MCIOJIB30BAHMH ChIpbA. KOHCTPYKIMsS (DIOTAI{MOHHBIX arrnapaToB H o0mnacth
npuMeHenus. KoJUIeKTHBHAA U CEeKTHBHAS (PIOTAlUS. '

Pasaei 7. IIpomecebl MATHHTHOTO H 3/IEKTPHYECKOr0 000raimeHusl.

MarkuTHas cenapanus. TeopeTHIeCKHe OCHOBBI, 3aKOHOMEPHOCTH pas/IC/ICHH MUHCPATIOB
[0 X MATHHTHOH BOCIPHEMYHBOCTH. XapakTepPHCTHKA IPOLECCOB 00OralleHus B MargUTHEIX |
IEKTPOMATHUTHBIX Celaparopax co clalbiM M CHJIBHBIM  IOIAMH. OCHOBHBIE KOHCTPYKIHH
alIapaTos, TPUHLMI JeHcTsMs W 00macTe  NPUMEHEHHS,  MArHHTHBIX cenaparopos.
MargMTOrHApPOCTATHIECKHE M MarHMTOTHAPOJAMHAMHMYCCKHE  MPOLECCEL ofboraleHus.
TeopeTuuecKHe OCHOBBI M MEPCIIEKTUBEI HX [IPUMCHEHHS. '

Jiexrpuueckoe oboramenne. Pusuyeckue OCHOBBL M XapaKTCPHCTHKA IPOLIECCOB
pasfeseHus] MUHEPATIOB 110 UX TPOBOJMMOCTH H JHIEKTPHUECKON IpoHHIIaeMocT. OCHOBHbIC
KOHCTPYKIUHE, TPMHLKI AeHCTBHS annaparoB i 00/1acTh NPHMCHEHH, 5IIEKTPUUECKOI cerapalum.

Pazaen 8. CrienuajibHble MEeTOJBI 000 ALIEHHSI.

TeoperayecKrie OCHOBbI paHOMETPHYCCKUX H (OTOMETPHUECKHX MPOLECCOB 00OralleHus
MHHEPATBHOrO ChIphs. DH3HUECKHE MpPOIECChI oboraieHus, OCHOBaHHBIE Ha MCIOJIb30BaHHH
pasjuuiii B IPOYHOCTH, YIPYTOCTH, dopme, KodpuUMEHTE TPEHHA, LBETE, Oiecke.

M36uparensroe apodienue. O61acTb MPUMEHEHHS, KOHCTPYKIHH, TPHHIHIL e CTBHUA alIapaTosB.
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Paznen 9. @M3HKO-XHMHUECKHE TPOLIECChl 000rameHHsl.

TeopeTHUECKHE OCHOBbI M 3aKOHOMEPHOCTH IIPOLECCOB XHMHUCCKOTO M 0aKTepHaIbHOIO
BBIIENAYMBAHAA METAVIOB M3 pyd. MeXaHusM BbILUEIQUMBAHKS, KHHETHKA M [apaMeTphl
IpOLECCOB. Anmaparypsoe odopmienne, 0oONacTb NPUMCHEHHT U TEXHHUKO-3KOHOMHYECKHE
[10KazaTelld YaHOBOTO, aBTOKIABHOT0, TIEPKOJIAHOHHOI0, KyIHOIO BBILIC/Ia HBAHMA.

Pasnei 10. Ipouecenb! 00¢3B0KABAHNS, NbIIEYIABIHBAHUS, OIHCTKH BOJbL M BO3/yXa.

TeoperHueckie OCHOBBI M 3aKOHOMEPHOCTH MPOLECCOB 00€3BOXKUBaHUS JIPEHHPOBAHHEM,
uentpudyrupoBanneM, (QUIBTPALKEH, CYLIIKOH. Wcrnonp3yeMoe 00OpyZOBaHHE M 00IACTh €0
npuMencHust [lpoueccsl ¥ 00OpyHoBaHHE Ul OMCTKHM  IIAXTHBIX,  CTOUHBIX Xon H
KOH/IMIHOHMPOBAaHHE 0GOPOTHBIX BOA. IIporeccst u obopyloBaHne Mli IBUICYJIABIMBANIA H
OUMCTKH BO3JyXa.

Paszznen 11. Texuosioruun 000rameHust noJie3HbIX HCKOMAaEMbIX.

KauecTBeHHAss ~ XapaKTepUCTHKa M TEXHOJOIHYCCKasl Knaccuukanys  yrJeH.
TexHOJIOTHYECKHE CXEMBl M PEKHUMbI 00OTalEHHS KOKCYIOIIUXCH M SHEPreTHHCCKHX yriei ¢
yueToM O0COOEHHOCTEH BEIIECTBEHHOro COCTaBa, oboraTuMocTH M TpeOOBaHHH K KadecTBY
NPOYKIHH. Be30TX0/1HbIe TEXHOIOTHH.

KauecTBEHHAsl XapaKTepUCTHKAa pyA LBETHBIX M PEAKUX  MCTALIOB. MoHo- u
IOJIMMETAUINYECKHE PY/Ibl, UX BEIIECTBEHHBIH COCTaB. TeXHOJOTHYECKHE CXEMbl U PEKHMBI
nepepaloTKH, 000raleH s 1 KOMIUIEKCHOTO HCIIONIE30BAHMSA Pyl [IBETHBIX U PEAKHX METAJLIOB, C
yyeroM OCOOCHHOCTEH HX BEIIECTBEHHOIO COCTaBa H TpeGOBaHHH K KayeCTBY MPOIYKIHH.
Be30TXOHbIE TEXHOIOTHH U POITb KOMOHHHPOBAHHBIX CXEM.’

KauecTBEHHAS XapaKTEPHCTHKA U MHHEPAJIBHBIH COCTAB Py CPHBIX METAJUIOB. Tune! pya no
OCHOBHEIM Oacceifnam. TeXHOJOrMYeCKHEe CXEMBI U PEXKHMBI oboraleHus pyJi YUepPHBIX METAJUIOB C
yyeToM OCOOCHHOCTEH MX BEIIECCTBEHHOIO COCTaBa H TpeGoBaHMi K KayecTBY NPOJYKIHH.
KoMOHHHPOBAHHBIE CXeMBI ITepepabOTKH.

KauecTBEHHAs XapakTEepHCTHKA TOPHO-XMMHUECKOIO CBIPBAL. Knaccuukanust ChIpps 10
BEIIECTBEHHOMY COCTaBy. TeXHOJIOTHH M PEKHMBI nepepaboTKy, 00OralmeHusi i KOMIIIEKCHOTO
HCIIOTBE30BAHHS TOPHO-XUMUYECKOTO ChIPbsl, C YUIETOM ocobeHHOCTElH BEIECTBEHHOIO COCTaBa U
TpeGoBaHUil K Ka4ECTBY MPOAYKIIHH.

TexXHUKO-3KOHOMHUYECKHE MOKa3aTeIl 000raleHs MUHEPAIbHOTO ChIPbsL.

PEKOMEHAYEMASI JUTEPATYPA
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YACTbD 11. OXPAHA TPYJIA U IIPOMBIIIJIEHHASI BE3OIIACHOCTDb

Pa3znest 1. OCHOBHBIC IOHSITHS H OIPE/IE/ICHHUS M0KAPHOM 1 NpOMBIIIICHHOH 0€301aCHOCTH

OCHOBHBIE IIOHATHS M OIPENEICHHS IOXKAPHOH H NPOMBILILICHHOU 0e30mMacHOCTH |
0COBEHHOCTH IIPOU3BOJICTBEHHOM JEATEIIBHOCTH HA TOPHBIX MPEANPUATHIX. Poin 6e301macHOCTH B
COBPEMEHHOM TOPHOM Ipou3BoAcTBE. ITyTH MOBBIICHHMS yPOBHS 6e30IacHOCTH IIPOU3BOJICTBRA.
WcTopus pasBUTHS M OCHOBHBIE JIOCTMXKCHHUST B obnacty oxpaHbl Tpyna. Ponp HaydHO-
TEXHUUYECKOTO TIpOrpecca B CO3/IaHuu M 00eCneueHHH Ge30MacHbIX M 30POBBIX YCIOBHH Tpy/Ja Ha
IIPOU3BOJICTBE.

Pasnen 2. [IpaBoBbie H OPraHH3alHOHHBIC OCHOBLI T0/KAPHOI ¥ IPOMBIILIECHHOH

0e30nmacHOCTH

2.1 3aKkoHOJIaTeIbHbIE, I0A3aKOHHBIE B HOPMATHBHO-IIPABOBBIC aKThI 110 IPOMBIIIUIEHHON U
noxapHo#i GezormacHocTH. OGA3aHHOCTH TOCYAAPCTBEHHBIX M HACTHDBIX OpraHoB YIpPaBJIeHUA
NpEeANpPHUSTHAME TOPHOH MPOMBIIIEHHOCTH B 061acTH 06eCIIeueHns TTPOMBIIUICHHOM U MOKapHOH
6esomacHocTd, O6s3aHHOCTH pPabOTHAKOB MPEANPHATHH H OTBETCTBEHHOCTE 33 HapyLeHUE
3aKOHOJATEeILCTBA W HOPMATHBHO-IIPaBOBLIX HOPM. KoHTpolb ¥ Ham3op 3a COOIIOJIEHHEM
3aKOHO/IaTeNBCTBRA.

2.2 OpranmsanuoHusle (exepanbHas, peruoHanbHas H HPOH3BOJACTBCHHAA CTPYKTYPBL
yIIpaBICHUs TIPOMBIIILTEHHON 1 MOKapHOH 6e30acHOCTBIO B IOPHO# npombiiiennocTd. Ciyxda
GezonacHOCTH M MpodecCHOHalbHble opranusaiuu. IlianupoBaHHe 0e30MacHOCTH T'OPHOIO
npou3BojcTBa. O6yueHne U KOHTPOJIL COCTOSHMSA IIPOM3BO/ICTBEHHON 1 MOXKapHOH 0e30MacHOCTH.
Peructpanus, cepTHOUKAIMS M JCKIaparis IPOMBIIIIEHHOH  0e301acHOCTH 00BEKTOB.
JInnen3uposanie mpodhecCUOHAIBHOM JIeATEILHOCTH B 001acTy 0€30MacHOCTH. TeppHTOpHATIbHEIC
YIOJTHOMOYCHHEIE OPraHbl M JKCIEPTH3a ONACHBIX TexHoyorHii ¥ 00BeKTOB. CTAaTHCTHYECKASA
oryerHocTh mpennpustuil, CpencrTsa HHOOPMAILOHHOTO obecrieyeHys, yrpaBieHUsl ¥ HaA30pa B
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061acTH MIPOMBILIICHHON U T10KapHOH 0€30I1aCHOCTH. Cuctembl coopa u 00paboTKH HHPOPMAIIHH.
['ocy1apCTBEHHEIE M OTPAC/IeBbIE CTaHAAPThI. 3Haxku 0e30MacHOCTH.

2.3 CTaTHCTHKA ¥ THHAMUKA aBapHHHOCTH B TOPHON IPOMBIIIICHHOCTH. Teopust pucka u
yIpaB/IeHHs PHCKOM HAa TOPHBIX IPEANPUATHSX. Knaccuduxaius aBapuil M MOXapoB B TOPHOH
npoMmeinieHHoCTH. KBantuukaius u HACHTH(UKALMS ONAcHOCTEH W OIACHBIX (haxTOpOB.
TIpHHIMHIIBL 1 METO/bI 00eCTICUEHNU s 6e30IacHOCTH, CPEICTBA 3AIIUTHI OT OIIACHBIX (axropos. Pomb
ye0Beyeckoro (pakTopa B BOSHMKHOBEHMH aBapii M JIMKBUIAIMH HX nocienctsuii. ITogroToska u
o6yueHue CIIeLHaNuCcTOB B 001aCTH TIPOMBIIIUIEHHOH U N103KapHOH 0e30MaCHOCTH.

Paznen 3. @uzuyeckHe MOJAeTH H JHHAMHKA ONACHBIX CHTYAUHIl B I10/13€MHBIX BbIPA00OTKAX H
HA MOBEPXHOCTHOM KOMILTEKCE TOPHBIX NpeANPHATHH

3.1 OCHOBHBIE IPHPOJHBIE W MPOM3BOJCTBEHHBIC ONACHBIC (AKTOPBl M HX peald3alis B
YCIOBUAX TOPHOTO TPOM3BOACTBA. Mozenu BO3HMKHOBCHHS ONACHBIX CHTyalluii B TOPHBIX
BHIpa0OTKAX M Ha [OBEPXHOCTHOM KOMIUICKCE, (u3uyeckue MPOLECCHl HHULUMPOBAHHI
OTEeHIMANBHBIX onacHocTeif. CTaauu NPOTEKAHHS aBAPMHHBIX CHTYALUH M HX KOJHYCCTBCHHEIC
XapakTepuCTUKK  (mapameTpbl). (@u3uueckue MOJECTH  MPOIECCOB  TIPOTCKAHMA OCHOBHBIX
aBApUHHBIX CHTYalMil Ha TOPHBIX NPEANPUATAAX. [Topaxaromue (GakTopsl U HX BO3JASHCTBUE HA
yesoBeka. Mexanndeckie, SHepreTHyeckue, XMMHueckue, OHOIOrHYecKHe HCTOYHUKH ONTaCHOCTH 1
HX [IPOSBJICHHUS! B YCIOBUAX TOPHOTO IMTPOU3BOICTBA.

3.2 ®akTopsl, ONpe/eNSIONKe YPOBHHE SHEPrOHAKOIUIEHHS 1 pa3BUTHA YC. IMopaxaroniye
(haxTOphl B YCJIOBHMAX PasBUTHS TE€OJMHAMHYCCKHX ABJICHHI Ha TIOBEPXHOCTH H B TOPHBIX
BhIpaboTKax.

‘ 3.3 DHepreTHUEeCKHE HCTOUHHKH BO3HMKHOBCHHS aBapUHHBIX CHTyallud B TOPHBIX
BBIPAOOTKAX M HA IIOBEPXHOCTHOM KOMILIEKCE. Heuonuzupyiole 1 HOHU3UPYIOUE HCTOYHHKH
M3JIyuyeHHs B YCIOBHSIX HCIITATHBIX | ype3BbIYAHBIX CHTyaluH. ODIEKTpHYeckas JHEprus
TeXHOTEHHBIX ¥ NPUPOJHBIX HCTOUHHKOB OOJIBIION MOIUIHOCTH. VCTOYHHKH BBICOKOI'O JIaBJICHHUS B
ropHbIX BBIPa0OTKAX H HA MIOBEPXHOCTHOM KOMIUIEKCE, HX jelicTteue npu aBapusix. Ilopaxaromue
(paKTOpHI IPU PA3BUTHH aBapHil I ype3BLIYaifHBIX CHTYAIHH.

Pasjen 4. Ilpo¢uiakruka u ynpapJjenne ABAPUIHBIMHI CHTYAUHSIMH

CrocoOBI, CHCTEMBI M CpENCTBA NPO(HIAKTHKM aBapuil M 4pPE3BBIYAHHDIX CHTYaLlHH.
[Ipubopbl U 3alIUTHBIE CPEACTBA IO TEXHHMKE 6e30macHOCTH. ABTOMATH3UPOBAHHEIE CHCTEMBI
NPOrHO3a W OMOBelleHHs 00 onacHoCTH. WHIMBHIyalbHbIC CPEACTBA JHATHOCTHKM OTIACHBIX
dakropos. IlpUIeBOH, ra3oBef W MPOTHBONOMKAPHBIH ~PEKHMBI  TOPHBIX BBIPA0OTOK M
[OBEPXHOCTHBIX KOMILICKCOB. XpaHeHue 1 0OpaIleHHe ¢ OaCHbIMH BELLECTBAMI.

Pasjen 5. 3aKoH0JATE/ILCTBO B 00/1aCTH 0XPaHbI TPYAA

OCHOBHBIE IOHSTHS B 0OJIACTH TPY/a, OXPAHbI TPyAd. 3aKOHOJATENLCTBO 00 OXpaHe Tpy/a.
KostexTuBHbIH gorosop. Tpymosoii Jorosop. Pabouee BpeMs U BpEMs OT/ABIXA. lNocynapcTBeHHBIE
HOpPMAaTHBHBIE TPEOOBAHUS OXPaHbl TPYIa.

O6s3anHocTH paboTozarelis MO 00eCnedeHUI0 0e30MacHbIX YCIOBHH M OXpaHbl TpyAa.
O6si3annocTd  paboTHHKA B 00JACTH  OXPaHBI  TpYy/id. OTBeTCTBEHHOCTh paboTomarensa Hu
NODKHOCTHBIX JIMI[ 3@ HapylleHHe TpeDOBaHMH OXpaHbl TPyAa. [apanTtuu npasa paOOTHUKOB Ha
TPyl B YCIOBMSX, COOTBETCTBYIOIIHX TpeGoBaHusAM OXpaHbl TpyAa. KoMIEHCALMH 3a TSIKEIYIO
pa6oTy  paboTy ¢ BPeIHBIMU HIIH ONACHBIMH YCIOBHAMH TPYZA. Oxpana Tpy/a ke, OxpaHa
Tpysa Moyoxexi. OTpacleBbie [paBiia i THIOBBIC OTPac/ICBbIe HHCTPYKIHK [0 OXpaHe Tpyzna.
TpeGopanust OXpaHbl TpyAa B NPOCKTHOH JOKyMEHTALMH. TpeboBanus Oe30MacHOCTH  IIPU
SKCILUTyaTalldd IIPOM3BOJICTBEHHBIX 3MaHUH U coopyxkenuii. Opranusaius Haja3opa 3a HX
TEXHHYECKUM COCTOSHUEM.
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Pasmen 6. OnacHple H BpeaHbIe IPOH3BOACTBEHHbIE PAKTOPLI TOPHOTO MPOH3BOACTEA

KraccuuKanuss OCHOBHBIX —ONACHBIX M BPEJHBIX NPOU3BOJCTBCHHBIX (haxkTOpOB.
Tpasmoonachbele (axTopsl. OracHsle W BPEIHBIC daKkTOphl TpU BENEHHH TOPHBIX paboT:
II0J3eMHBIM CIIOCOBOM, OTKPBITHIM crocoGoM. PakTophl, BIUAOMIKE HA HHTCHCHBHOCTD IIBLIC- H
a30BBLIEEHUH, BOJOIPUTOKOB, TEOMEXAHIUECKYIO OTIACHOCTh YCIOBUH TPy/a.

Pasmen 7. Be3onacHOCTh TEXHOJIONHUECKHX POLECCOB NOPHOro NPOH3BOACTEA

Be30macHOCTh TOpHBIX paboT MHpH MOA3EMHOM paspaboTKe MECTOPOIK/ICHUH IOJIE3HBIX
MCKOIAeMBbIX: TIPH IPOXOJKE BBIPabOTOK, MPH BEJCHHH OYMCTHBIX paboT, Ha TEXHOJIOTHUYECKOM
Tpancropte u noabeme. OdeciedeHue 6e30MaCHOCTH OUACTHBIX paboT MPH OTKPBITOH pa3paboTke
MECTOPOKICHUH I0JIE3HBIX HCKONACMBbIX. O6ecrieyende OE30MIACHOCTH IIPH  CTPOHTEIBCTBE
rouueneit. ObecrneueHue OE30IACHOCTH TIPU CTPOMTEIBCTBE IOA3CMHBIX CoopyXeHHH B 0c000
CJIOKHBIX TOPHO-TE€0JIOTHYECKUX YCIOBUAX.

XapakTepUCTHKH  OINACHOCTH U Klaccu(pUKausi  PyIHHYHOH — IBUIH. HeToyHuKH
[BUIEBBIACICHUS Ha IIaXTax, pyAHUKaxX M Kapbepax, MX XapakTepHCTHKH. Mepomnpusitus 1o 6oppde
¢ pyanuyHO# mbuIbl0. Cpezncrtea MHANBUYAIBHON 3allMTBI HOT, PYyK, IJa3, OPraHoB ClyXa,
npixanus. [Topsmnok obecriedenns pabOTHUKOB CIEIOICIK 0N, CIeI00YBbIO U IPYTHMH CPEACTBAMHU
HHJMBHIYaIbHOH 3amuThl. CpesicTBa KOJIJIEKTHBHOMH 3aIlHThl pAOOTHUKOB OT BPEIHBIX M OIIACHBIX
(pakTOPOB MPOU3BOJICTBEHHOH CPE/IBL.

Pasnen 8. BenTHasHA IAXT U PYJTHHKOB

CoctaB pyaHuuHOiM armocgepbl. VICTOYHUKH BBIICTCHHS BPCAHBIX npumeceil. Buasr
BbUIC/CHHsS MeTaHa. METoJibl U CpPEICTBA KOHTPOJIS COCTaBa PyIHHYHOMH armoc(epsl. Ilonsarue
[A30HOCHOCTH U Ia3000MILHOCTY (aBCOMOTHOM M OTHOCHTENbHON). [IOHATHE ra30BOr0 pekHMa.
[lonsTHe mbLTesoro pexuma. Kareropuu maxT 1o rasy. OCHOBHBIC 3aKOHBI adpOCTATHKH
NPHMEHUTENBHO K YCIOBHAM FOPHBIX NPEAIPUATHIL (MOA3eMHBIX, OTKPHITEIX). OCHOBHBIC 3aKOHDI
a3pOIMHAMUKH TPHUMEHUTENBHO K YCIIOBUAM FOPHBIX peINpUsTHii (II013EMHBIX, OTKPBITHIX).

CucTeMbl BEHTHJISIME  TOJ3€MHBIX TOPHBIX — [PENpPHATHEH (CHOCOOBI M CXEMBI
IIPOBETPUBAHMS, MCTOYHHKH Tsr). OCHOBHBIC MapameTphbl CHCTEMbI BEHTHJ/IALMH, CIIOCOOBI HX
pacuera. [IpoBeTprBaHHE BBHIPAOOTOK OOJBIIOH NPOTHKEHHOCTH. Benrunsnusa KaMep OOIBIIOro
o6bema. 1llaXTHBlE BEHTHISLMOHHBIE CETH. 3aKOHBI E€CTECTBEHHOIO BO3yXOpacHpeIelICHHA.
A’poIiHaMIYECKOE CONPOTUBIICHHE TOPHBIX BBIPAOOTOK: NPUPOJA M BHJIbI CONPOTHBICHHIL,
criocoBbl ONpe/eNeHus U CHikeHUs. PaboTa BEHTHIATOPA HA WAXTHYIO CCTh; COBMECTHA pabota
BEHTHJISITOPOB MPH MOC/IeI0BATEIbHOM 1 MapalieIbHON YCTaHOBKS

© CxeMbl eCTECTBEHHON BeHTHIAIME KapbepoB. Coco0bl HHTEHCH(DUKAIMH BO3LYX000MEHa

B kapbepax. CXeMbl U CII0co6bl HCKYCCTBEHHOM BEHTH/IALUH KaphepoB.

Pasnen 9. MeToabl OLEHKH YC/I0BHIT TPYIAa H aHAJIH3A TPaBMaTH3MA

CraTcTHKa B 0OIACTH OXpaHbl Tpy/ja. IloHsTHe HecuacTHOro Ciydas Ha MpOM3BOACTEC.
[TonsaTus MpohecCHOHAILHOI0 3a00IeBaHus U npodzaGonesaemocty. [IoHATHE IPON3ZBOACTBCHHOH
TpaBMbl M IIPOM3BOJICTBEHHOIO TPaBMAaTH3Ma [TpohzaGoseBaHuss B TOPHOH MPOMBIILICHHOCTH.
IIpodeccronanpHas 3a00JIeBaeMOCThb [IBUIEBOM STHOJOIMH B FOPHOM MPOMBIIIICHHOCTH, CPABHEHHE
¢ 10Ka3aTeNsMM BEAYIIMX TOPHOJZOOBIBAIOMMX CTpaH. Merojpl aHaim3a TpaBMaTH3Ma M
npo3ab01eBAEMOCTH. [Toxasarenn KOJIMYECTBEHHOM OLICHKH TpaBMaTH3Ma "
npo¢3aboneBaeMOCTH. ["MTHEHHUECKHE KPUTEPHH OLCHKH ycaosuit Tpyna. CrnennanpHas OLEHKA
pabouYMX MECT II0 YCIOBUAM TpPyJa. TTpuGoph! ist KOHTPOINs (U3HKO-XHMHYECKHX IapaMeTpoB
[POM3BOJICTBEHHOM cpembl. MeTozpl U Cpe/CTBa NBUICBOrO MOHMTOPHHTE B maxtax. [1puOopsI
KOHTPOJIS @9PO/IMHAMHYECKIX TaPAMETPOB IIAXTHBIX BEHTH/IAIMOMNHBIX CHCTCM.
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TTopsimoK paccrie/0BaHus, O(DOPMIEHMsS H y4eTa TPYNNOBBIX HECYACTHBIX CIIy4ach Ha
[POM3BOJICTBE, TSUKENBIX HECYACTHBIX CIyYaeB Ha IPOM3BOACTBE, HECUACTHBIX cllyuaeB Ha
[POM3BOJICTBE CO CMeEpPTENBHBIM HMCX0zoM. [lopslok pacciefoBanus, opopMIeHHs M y4era
npodeccHoHanbHbIX  3abonepanuil.  Menununckast,  commalbHai M npodeccoHaIbHAL
peaGuIMTAlHS TOCTPaaBIIuX Ha IPOU3BOJICTBE.

Pasnen 10. Cucrema ynpaJieHusi 0XPaHoii TpPy/a B FOPHOIH NPOMBINIICHHOCTH

HasHauenne M (DYHKIMH CHCTEMBI YIDABJIEHHS OXpaHOH TpyJa (CYOT). Crpykrypa
CHCTEMBI YIIPABIIEHHs OXPaHOlf Tpy/Ja B OTPacii, B MPOU3BOACTBEHHOM 00BbeIMHEHNH, HA TOPHOM
npepUATHH. MeTObl B MEXaHH3Mbl yIPABICHHs OXPAHOW TPyAa: crentanbhas oucHKa pabounx
MeCT MO VCJIOBHSM TpyJa, OKCIEpPTH3a, ayauT, ceprupukanis pabdoT MO OXpaHe Tpy1a,
06s3aTeIbHOE CTPAXOBaHHe OT HECUACTHBIX C/y4aes, (PMHAHCHPOBAHME MPEIYNPEIHTEIBHBIX MCP
0 COKPALICHMIO IIPOM3BOJCTBCHHOIC TpaBMaTH3Ma H npodecCHOHANTLHBIX  3a00JIeBaHuH.
[TnaHMpoBaHHE MEPOIPUATHE MO YIy4IICHHIO M O3[0POBJICHHIO yesoBui Tpyaa. OOydeHue u
arrecranus nepconana, npogorbop. KoHTpor ¥ HaI30p 32 cobumoenneM TpeOOBaHHM OXpPaHbI
Tpya U TPOMBILIJIEHHO# 0€3011acHOCTH.
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YACTD 12. 'OPHBIE MAIIIMHBI

Pazgen 1. ®u3nKo-MexaHHYECKHe CBOICTBA FOPHBIX OPO H CI10co0bI UX pa3pyleHns

1.1. Knaccuduxanus croco6os paspyluenus. MexaHn4eckne CIIOCOOBL.

1.2. XapakTepucTHKa OCHOBHBIX (U3UKO-MEXaHHYECKHX CBOMCTB IOpHBIX 1OpoJ. PaspymieHre
TMOpOJl THAPABIHYECKHM  CIIOCOOOM. CocTosiHHE M IIEPCHEKTHBbl Pa3sBUTHUS TEPMHUYECKHX,
XUMHYECKUX ¥ NEKTPOPU3HIECKHX CIOCOO0B paspyICHHUS.

1.3. Knaccudukanus FropHbIX IOPOJ 10 TPYAHOCTH HX pa3paboTKH rOPHBIMH MalllMHaAMH,
KOIIAHHE U Pe3aHKe TOPHBIX MOpo. ['eOMETPHYECKUE TapaMETpLl pabouero HHCTPYMEHTA.

1.4. TlunamMuueckue crocoObl paspyLieH s FOPHBIX IOPOL: BHOpallMOHHOE, yIapHoe,
BBICOKOCKOPOCTHOE, HMITYJILCHOE.

Pa3aen 2. BypuibHbie MAIIHHBI

2.1. Knaccuukauust OypHIbHBIX MallUH 110 Ha3HAICHHIO, criocofy GypeHus Mopoj, obnacTu
IIPUMEHEHHUs! X BUJY MCIIONB3YEMOH SHEPTHH.

2.2. Mammussl BpamarenbHoro 6ypenns. MalliHb! yAapHOro (yapHO-II0BOPOTHOTO) OypeHHs.
TuapoyapHuky. MalIuHbl y/[apHO-BPAILATEILHOTO ¥ BPALIATEIbHO-YIapHOTO OypeHus.

2.3. [llaxTHble GypHIbHBIE YCTAHOBKU M OypOBBIEC CTAHKH.

Pa3jien 3. TopHONpoXouecKHe MAIMHEL H 000py10BaHHe

3.1. O6nactb NPUMEHEHHS | KIACCHUKALHs TPOXOIUECKUX kombaiinos. HapesHble KoMOaHH5L.
CuyioBoe 060pyI0BaHHE U MEpPeIaTOYHbIC MEXaHU3MBI IIPOXO/IMCCKHX KOMOQHHOB.

3.2. O61acTh NPUMEHEHHS U KJIacCH(DHUKALHA TPOXOTICCKHX IIHTOB. KOMITOHOBOUYHBIE CXEMEI U
TeXHUUECKHE JAHHBIE NPOXOJYeckuX 1uToB. CHIOBOC obopynoBaHHE W [EpPEAATOYHBIE
MEXaHH3MBI.

Paszpen 4. T'opuble MAMIMHBI H KOMILIEKCBI 151 noxzemMueil pa3paboTKH MeCTOPOK/IeHHIH
N0JIe3HBIX HCKONAEMbIX

4 1. Hasnauenue komMOaitHOB, HX OCHOBHbIE (pYyHKIHOHAIbHbBIE HIEMEHTDI, o01ee yCTpOHCTEO,
TeHJICHIIMH JaIbHEHIero CoOBepIIeHCTBOBAHMSL. KnaccubuKauoHHbIe TPU3HAKH KOMOaHHOB.

42. KOHCTPYKTHBHbIC  THIIBI ~ MCIOJIHMTEJBHBIX  OpraHos (opraHoB  paspyLICHH),
[pe/IbsABIsSeMble K HUM TpeOoBaHus i 00/1acTh IPUMCHEHHS.

4.3, KoHCTPYKIMS U IIPHHIIUII ACHCTBUS NIOTPY304HBIX OPIaHOB.

4.4. CucteMbl nepemelneHnst (oaaun) KOMOaiHOB ¥ PEABSBIACMBIC K HIM TpeGoBaHusl.

4.5, Buasl npuBoja KoMOalWHOB IO pony noTpebJisieMO DHEPTHH W THILYy CHJIOBCIO
obopy0BaHusl.

4.6. TIpyHIANHAIBHEIE KOMIIOHOBOYHEIE CXEMBI OTCHCCTBEHHBIX 1 3apy0eKHBIX KOMOaHHOB.
CucTeMbl YIPABICHHUs 1 aBTOMATH3alHH Npoliecca paboThl KOMOAHHOB.

4.7. OCOGEHHOCTH KOHCTPYKIMH KoMOaiHOB Julsi 100BIMH KaJIMMHBIX, MapraHileBbIX H
KPUCTALIOCOEPIKALIHX PY .

Paznen 5. Crpyrosbie YCTAHOBKH

5.1. HasnaueHue, cocTaB 000PyA0BAHHS K 00NAaCTh NPUMEHEHHUS CTPYTOBBIX yCTAHOBOK.

5.2, KOHCTPYKIMH pabouero MHCTPYMEHTA, CXEMBI €I0 yCTAHOBKH H [ApaMETPbl pa3pyLIeEHs
3a0osl.

5.3. CucTeMbl IEpEMELIEHHS CTPYTOBBIX YCTAHOBOK Ha 3a60if (Dakrophl, BIHUAKOIHE Ha
(hOpMUpPOBaHHE BETHYUHBI TAIOBOrO yCHIIHS CTPYTa U MOLHOCTE IPHBOJIa CTpyTa. |

5.4, IlpuHIMNUATBHBE KOMIOHOBOYHBIC CXEMBI H  OCHOBHBIC TeXHUUECKHE JaHEBIC
OTEUeCTBEHHBIX H 3apyOEIKHBIX CTPYTOBBIX yCTaHOBOK. CHCTEMDL YIPAB/ICHUS 1 ABTOMATH3ALMH.
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Pazsen 6. Kpenb ouncTHBIX 3a00eB

6.1. Haznauenue u THIIBI kpereil. Kinaccuukaiis MeXaHu3MpOBAHHBIX Kpernei.

6.2. KOMIOHOBOYHBIC CXEMBI M TEXHHYCCKHE JAHHBIC COBPEMEHHBIX MCXaHH3HPOBAHHBIX
KpeTIeH.

6.3. WuauBuayanbHble Kpemu, o0nacTe WX MPHUMEHEHHS. CoBpeMeHHBIE TEHJIEHIIMH B
COBEpPILICHCTBOBAHUH

6.4. CoBpeMeHHEBIE TEHIEHIHH B COBEPIICHCTBOBAHUH KOHCTPYKLHH Kpere.

Pasnen 7. Yrieno0bIBaromue arperarbl
7.1, CocraB 00OpyJI0OBaHHS ¥ NPUHIMIMAIBHBIC KOHCTPYKTHBHBIC CXCMBI yriae100bIBarOIIHX
ATPeraToB ¢ MCIOJIHUTENLHBIMU OPraHaMi IHKIIMIHOTO ¥ HEIIPEPLIBHOTO NeUCTBHS.
7.2. OcoBEHHOCTH KOHCTPYKIMH arperatos Juis paboThl HA KPYTBIX ILIACTaX. YnpasisieMocTh
arperaTos.

Pasiea 8. IIpou3BOMTENLHOCTH BEIEMOYHBIX H MPOXOIECKHX KOMILICKCOB H arperaTon

8.1. Texuuueckue [aHHBICE H TEXHHKO-DKOHOMHYECKHE IOKa3aTe/ln paboThl COBPEMEHHBIX
KOMOAWHOBEIX U CTPYTOBBIX KOMIITIEKCOB.

8.2. IIpou3BOAMTEILHOCT BEIEMOYHBIX H IIPOXOTIECKAX KOMIUIEKCOB U arperatos.

8.3. [loHsTHE W METOJOJOTHS pacueTa TEOPETHUECKOH, TEXHHYCCKOH H 9KCIUTYyaTalMOHHOM
MPOU3BOJAMTEIIEHOCTH.

Paznen 9. BypoBble MallMHbI

9.1. XapakTepHCTHKa COCTOSHHUS ¥ HAIPABJICHUS Pa3BUTHA 6yposoii Texuukd. Knaccuduxanus
croco6oB OypeHHs, OypOBBIX MallMH M 00NacTH HX MPAMCHEHHA. OOmue HanpaBIeHHA
COBEpIIEHCTROBAHHS CIOCO00B Oypenus i OYPOBBIX MALIHH.

9.2. Teopus paGouero mporecca OypoBBIX MallHH. MCronHUTENbHbIE MEXaHU3MBI OyPOBBIX
CTaHKOB

9.3. TexHuuecKHe XapakTepPUCTHKH H KOHCTPYKIHMH OypPOBBIX MAlIHH. [Tpou3BOAUTENBLHOCTD
OypOBBIX CTAHKOB

Pasnen 10. BeieMouHO-NOrpy304Hbie MalIHHBI (3KcKaBATOPLI)

10.1. KiaccHpHKalus 3KCKaBaTOPOB, IPHHIMIBI JCHCTBHSL M KOHCTPYKTHBHBIC CXEMBI
OJHOKOBIIOBEIX M MHOTOKOBIIOBBIX 9KCKaBaTOpoB. PaGouee 000py/IOBaHHE 3KCKAaBaTOPOB.
PaGoune MexaHH3MbI 9KCKaBaTOpOB

10.2. XomoBoe 00OpYIOBaHHE JKCKABATOPOB. Y CIIOBHS paboThl IJIaBHBIX MEXaHH3MOB
IKCKaBaTOPOB.

10.3. TopHble W TOPHO-TPAHCIIOPTHBIC KOMIIJICKCBL. [TpoH3BOAMTENILHOCTE IKCKaBaTOPOB H

KOMIIJICKCOB.

Paznen 11. BoieMOYHO-TPAHCIOPTHPYIOIIHE MAIIHHBI

11.1. O6mme cBenenus o 0a30BBIX TPaKTOpax, TAradax M IIACCH BTM: ryceHHYHBIX H
conecHsix. TexHHueckde XapaKTepHCTHKH 0a30BRIX Taraued. Hasecnoe, npurenHoc H
MOJyNpUIenHOe 000pyloBanne 0a3oBBIX raraueii. PacueT OCHOBHBIX H TIJIABHBIX IapaMEeTpOB
HaBECHOTO 000pYAOBAHHUS.

Pazgen 12. Mamuuel 1 060py/10BaHMe Uil THAPOMEXaHH3ALMH FOPHBIX pabdot

12.1. CrocoGsl THJIPOMEXaHH3ALHH TOPHBIX pabdoT M obmacte ux mnpumeneHus. Cocrap
KOMIUIEKTOB MalIuH W o0opyloBaHHA JUIS THIAPOMCXaHM3alHH. Hacocuoe o0opy/oBanue,
MpUMCHSIEMOe ~ MpH  THAPOMEXaHH3alIH. KoHCTpyKTHBHBIE ~ OCOOCHHOCTH — HACOCOB UL
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ruypoTpancropra. Oco0eHHOCTH XapaKTePHCTHK HACOCOB ¥ BHEIIHHX CETEH I'MIPOTPaHCIOPTHBIX
ycTaHoBoK. OnpeJielieHHe M aHalu3 pexuMa paboThl HACOCOB, EPEKAUYHBAIOLINX THIPOCMECH.

12.2. Jlparn, obie cBeeH s, KIACCH(DHUKALIS, TEXHHYECKHE XapaKTePUCTUKH H KOHCTPYKIIHH
Jpar.

12.3. Hasmauenue, oO6nacTh NpUMEHEHHS M HPHHIMII pabOTHl MEXaHOTHIPABIMYECKHX
KOMOaiHOB.

Pasnen 13. I'uapoMOHHTOPbLI H 3eMJI€COCHBIE CHAPSIIbI

13.1. Obmue cBeneHus, KiacCH(pUKarMs M KOHCTPYKLHH THJIPOMOHHTOPOB H 3€MJIECOCHBIX
cHapsnoB. TeXHHYECKHE XapaKTePHCTHKH, CXEMbl YIPaBJICHHsS. OJIEMEHTBl KOHCTDPYKIIHH,
KOMIIOHOBOYHEIE CXEMBI, CIIOCOOBI IepeMeneHus. JJUCTAHIIMOHHOE ¥ aBTOMATHYECKOE YIIPABICHHE
THIPOMOHUTOPAMH. ,

13.2. TIpUHEIMIBL pacyeTa U BHIOOpA THAPOMOHHTOPOB H 3eMJIECOCHBIX CHapsoB. OmpeeneHne
PeXKUMOB PaBOThI, pacyeT IPOU3BOAUTENLHOCTH THIPOMOHHTOPOB ¥ 3€MJICCOCHBIX CHAPSAIOB.
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