Lokyment noanucan npoc VEHRIQTePETBO/MHAYKHA H BHICLIET0 06pa30|BaHml Poccuiickoii Penepauuu

NHdopmaumsa o Bnagenbue:

®WNO: UrHateHko Butanuii MBaHg%ﬁgepaanoe TOCYZIapCTBEHHOE O10/UKETHO

LlonxHOCTb: POPEKTOp N0 06pa3oBaTeNbHOM AEATENLHOCTH 1 Monﬁﬁ‘@%ﬁﬁ%mwo
[lata noanvcanms: 18.10.2024 11<3ATOIAPHBIN rOCY1apCTBEHHBIN YHUBEPC
(3rY)

YHUKanbHbI MPOrpaMMHbIA KIKOY:

a49ae343af5448d45d7e3e1e499659da8109ba78

c 00pa3oBaTEIbHOC YUPESKICHUE
3aHUA
ireT uM. H.M. denopoBckoro»

YTBEPXIAIO
[Tpopexrop no O] u MIIT

HUrnarenxo B.U.

IIpoueccyl MoaA3eMHOM pa3padOTKH PYAHbIX

MECTOPOKIACHU I

paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

VueOHbIit r1aH

Keanuduxanus

Dopma 00yueHHs

OO0w1ast Tpy10eMKOCTb
YacoB 1o yueOHOMY IUIaHy

B TOM 4YHCJIC:

ayJUTOPHBIC 3aHATUS

CaMOCTOATCIIbHAA pa60Ta

JaCoOB Ha KOHTPOJb

Pa3paboTka MecTOPOKIeHUI MOJTE3HBIX HCKOMAEeMBbIX

21.05.04-M/1-22 ounas dopma.plx
Creransaocts 21.05.04 T'oproe aeno Crenmanuzanus "Mapkiieiaepckoe nemo”

T'opHblii HHKeHep (CHENHATIHCT)

O4Has
73ET
252
76
140
36

Pacnpeneneﬂne YacoB JTUCHUILIMHBI 110 CEMECTPaM

Bugs! koHTpONI B cemecTpax:

Cemectp
(<Kypc>.<Cemectp | 6(3.2) 7(4.1) 7(4.2) Htoro [Urtoro
Ha Kypce>)
Henens 12 10 16
Bup 3anstuit VIT (PIT| YIT | VIT |VII| PII YII PIT
Jlexuuu 12 |12 10 | 10 |16 | 16 38 38
[IpaxkTryeckue 12 (12| 10| 10 |16 | 16 38 38
B tom umcne uut. | 14 |14 10 | 10 |10 | 10 30 30
HUroro ayn. 24 241 20| 20 |32 | 32 76 76
Konrakrnas pabora | 24 | 24| 20 | 20 |32 | 32 76 76
Cawm. pabora 30 |30 70| 70 |40 | 40 140 | 140
Yace! Ha koHTpOote | 18 |18 | 18 | 18 36 36
Hroro 72 | 72108 | 108 | 72| 72 252 | 252

3auer 6,8
9K3aMeHBI 7
KypCOBBIE IPOEKTHI 7



IIporpammy cocraBuii(u):

K.M.H., Ooyenm ooyernm Typmoieuna Hamanvs Anexcanoposua

CortacoBaHo:

3as. xageopoii PMIIH I1]ados I'ennaouti Heanosuu

Pabouas InporpaMmMa JUCHHUIIINHBL

IIpoueccyl moa3eMHON pa3spadoTKU PyAHBIX MECTOPO:K/ICHUIH

Paspaborana B coorBerctBun ¢ ®I'OC:

®denepanbHbIi TOCYIaPCTBEHHBIH 00pa30BaTebHbIN CTAHAAPT BICIIET0 00pa3oBaHus 1o crelmaibiocTu 21.05.04 I'opHoe aeno
(mpuxa3 MunoOpHayku Poccun  Ne 987 ot 12.08.2020 )

CocraBiieHa Ha OCHOBaHNH y4eOHOTO IUTaHa:
Crenuansaoctb 21.05.04 T'oproe neno  Cnenmanu3zanus "Mapkiieiaepckoe neno”

YTBEPKAEHHOTO Y 4EHBIM coBeToM By3a oT 28.10.2022 mporokoa Ne 05-5/4.

Pa6ouas mporpamma o1o0peHa Ha 3aceqanuu Kadeaps

Pa3zpaboTka MecTOpOKIeHUH MOJIE3HBIX HCKOMAeMbIX

ITpotokos ot 03.06. 2024 r. Ne7
Cpok neiictBus nporpammbl:  01.02. 2028  yu.r.
3aB. kadpenpoit PMIIU k.3.H., nouent lamos I'.1.



Busuposanue PI1J] s ucnonHeHus B ouepesHOM yueOHOM ToLy

K.T.H., foueHT H.A. Typteirusa o 20 T
Pabouas mporpamma nepecMoTpeHa, 00CykaIeHa U 0100peHa Juis
ucnonHenus B 20 -20  yyeGHOM roay Ha 3acenaHuu Kadeapsl
Pa3paboTka MecTOpOXKICHHI TOJIE3HBIX HCKOTIAEMBIX

[Iporokomor 20 1. Ne
3aB. kadenpoii k.3.H., nouent I'.1. lllagos

Busuposanue PI1/] 11 ucrnonneHus B o4epeHOM y4eOHOM o1y

K.T.H., toueHT H.A. Typreiruna 20 T

PaGouas nporpamma nepecMoTpeHa, 00Cy X IeHa U 0J00peHa s
ucronHenus B 20 -20  yyeOHOM roay Ha 3acedaHuu Kabeapnl
Pa3paboTka MeCTOpOXKACHNI OJIE3HBIX HCKOMTAEMBIX

[Iporokomor 20 1. Ne
3aB.

Busuposanue PI1J] s ucnoiHeHUs B o4epeIHOM yueOHOM Ty

K.T.H., toueHT H.A. Typrsiruna 20 r.

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Juis
ucrionHenus B 20 -20  y4yeOHOM oy Ha 3acedaHuH Kadenapnl
PazpaboTka MecTOpOXKIEHHH TOJIE3HBIX HCKOTAEMBIX

[Iporokomor 202 1. Ne
3aB. kadenpoit

Busuposanue PI1] 11t MCTIOIHEHMS B OYEPEIHOM YIEOHOM IOy

K.T.H., toueHT H.A. Typrbiruna 20 T.

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucrionHenus B 20 -20  yueGHOM Toay Ha 3acenaHuy Kabeapsl
PazpaboTka MecTOpOXKIEHHH TOIE3HBIX HCKOTTAEMBIX

IIpotokonm or 20 . Ne
3aB. kadenpoit



1. HEJIX OCBOEHUA JTUCHHUTIJINHBI

11

«IIpouecch moa3eMHOM pa3paboTKN PyJHBIX MECTOPOXKACHUH»  IPH MPOEKTHPOBAHMH, CTPOUTEIBCTBE M HKCIUTyaTalluu
PYAHBIX MECTOPOXKACHUN TOPHOAOOBIBAIOIIMMY NPEAIPUSITUSIMH, SBISETCS IPUOOPETEHHE CTYICHTaMU 3HAHUH, yMEHUI 1
MIPAaKTHYECKUX HABBIKOB B 00JAaCTH TOPHOTO JENa JUIS BBITOIHEHHS IIPOU3BOJICTBEHHBIX IIPOLIECCOB U ONIEPaLlUii IPH
HOJ3MHOI pa3pabOTKU Py IHBIX MECTOPOXKICHUM.

1.2

OCHOBHEIE 3aJa9u JUCHUILIMHBI:

13

*OBJIaICHUEC CTYACHTAaMU HpO(beCCHOHaHLHOﬁ TepMHHOJ’IOFHefI;

1.4

J1aTh MpeCTaBlIeHne 00 OCHOBHBIX HAyYHO-TEXHHYECKUX MPOoOIeMax B 00JacTH CTPOUTENIBCTBA H PEKOHCTPYKIIMU TOPHBIX
MIPEINPHUITUN U MYTAX Pa3BUTHUS HA IIEPCIIEKTUBY;

15

*H3yYeHHE MIPOTPECCUBHBIX TEXHOIOTHI IPOBEICHNS TOPHBIX BBIPAOOTOK B OOBIYHBIX M CIIOXKHBIX THAPOTEOIOTHUECKHX
YCIIOBUSIX;

1.6

*M3yYeHHE COBPEMEHHBIX CXeM OpPTaHU3aluHi TOPHOIPOXOTIECKUX PadOT U TpeOOBaHUH IpaBmiI 6€30MaCHOCTH P UX
BEJICHUHU.

1.7

*(opMHEpOBaHNE HABBIKOB HCIOIB30BaHHS CTAHIAPTOB, TEXHUIECKOH CIPaBOYHOM JIUTEPATYPHI, a TAKKe
poheCCHOHANBHBIX ¥ NPO(ECCHOHABHO-CIIEHUATU3UPOBAHHBIX KOMIIETEHIIUH, KOTOPBIMH JI0JKEH 00J1a1aTh CIICIIHAIHNCT B
COBPEMEHHBIX yCIIOBUSAX.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B. 04

2.1|TpeGoBaHus K IpeiBAPUTEIbHON HOAT0TOBKe 00y4alOLIerocsi:
2.1.1|Teonorus
2.1.2|T'eomexannka
2.1.3|IpuxnanHas MeXaHUKa

214

TexHonorus 1 6€30MacHOCTb B3PLIBHBIX PaboOT

2.15

TeOpeTI/I‘IeCKaﬂ MCXaHHKa

2.1.6

T'eomorus

217

TI'eomexanmuka

2.1.8

HpI/IKHaZ[HaH MCXaHHKa

219

TexHonorus u 6€30MacHOCTb B3PLIBHBIX PaboOT

2.1.10

TeopeTrnueckas MEXaHUKa

2.2

JUCHMNINHBI U MPAKTHKH, ]IS KOTOPBIX 0CBOEHHE TAHHOW TUCHUTINHDBI (MOIYJIs1) HEOOXOAMMO KAK
npe/lecTByLIee:

221

OCHOBBI TOPHOTO JieNa

222

IMpouecchl moA3eMHOM pa3pabOTKU PyJHBIX MECTOPOXKACHUN

2.2.3

I'opHble MamHbI 1 000pyAOBaHKE

224

TexHoN0rMM MOA3EMHON 1 KOMOMHHPOBAHHON pa3pabOTKU PyTHBIX MECTOPOKACHHUM

225

be3onacHOCTh BeJieHHE TOPHBIX pa60T U ropHOCIacaTeJIbHOC €10

226

OCHOBBI TOPHOTO JI€a

227

IMpouecch moa3eMHOM pa3pabOoTKU PyJHBIX MECTOPOXKACHUH

228

I'opHble MamMHBI 1 000pyJO0BaHNE

229

TexHoN0rMM MOA3EMHON 1 KOMOMHHPOBAHHON pa3pabOTKU PyTHBIX MECTOPOKACHHUM

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJY.JIsT)




YK -8 CnocofeH co3naBaTh H NOAAEPKHUBATHL B OBCEIHEBHOI :KM3HU 1 B NPO()eCCHOHAIBHOI JeATeIbHOCTH 0e30IacHbIe
YCI0BHUS KU3HEIeATeJIbHOCTH ISl COXPAHCHHUSI MPHPOJHON cpeAbl, o0ecle4yeHHs] YCTOHYNBOro pa3BUTHA 001IeCTBa, B
TOM YHCJIe IPH YIPo3e U BO3HMKHOBEHHH YPe3BbIYAHHBIX CHTYAlHiIl M BOCHHBIX KOH()JIHKTOB
VK-8.1 AHanuzupyer u uneHTHGUIMpyeT (HakTophl OMACHOTO U BPETHOTO BIMSHUS DJIEMEHTOB Cpe/bl OOMTaHUS (TEXHUYECKUX
CPENCTB, TEXHONOTHYECKUX MPOLIECCOB, MATEPUAJIOB, 3[aHUIl U COOPYKEHUH, IPUPOAHBIX U COLUAIBHBIX SIBJICHUI)
VK-8.2 BeisiBaser mnpoOieMbl, CBsI3aHHBIE C HapyLIIGHUSIMH TEXHMKHM O€30MacHOCTH Ha pabodeM MecTe; Npeiaraer
MEpOTIPUATHAX TI0 TIPEIOTBPAIICHUIO YPE3BBIUAHHBIX CHUTYaIHi

YK-8.2 PazpscHseT nmpaBwiia MOBEACHNS TPH BOSHUKHOBEHUH UPE3BBIYANHBIX CUTYallUH MPHUPOJTHOTO W TEXHOTCHHOTO
MIPOUCXOXKICHIT; OKAa3bIBACT IIEPBYIO MTOMOIIb, OMHCHIBAET CHOCOOBI yYacTHs B BOCCTAHOBUTEIHHBIX MEPOIIPHATHIX

IIK - 4 CnocoGeH ocymecTBJsSITh Pa3padoTKy NMPOEKTOB M MPOrpaMM pa3BUTHsI TOPHBIX padoT; pa3padaTpiBaTh W
peain30BbIBATH MEPONPUSTHSA MO COBEPIICHCTBOBAHUIO M MOBBIIIEHHI0 TEXHHYECKOI'0 YPOBHS TOPHOI0 NMPOM3BOACTBA,
o0ecreyeHHI0 KOHKYPEHTOCIOCOOHOCTH OPraHU3AIMU B COBPEMEHHBIX IKOHOMHYECKHUX YCIOBUAX

[TK-4.1 TTpumensieT 3HaHUS TIpH pa3pabOTKe MPOEKTOB W MPOTPaMM Pa3BUTHS TOPHBIX padoOT

[IK-4.2 TIpuMeHseT 3HaHUS TPH pPa3pabOTKEe W peaM3alldd MEPOIPHATHH 110 COBEPIICHCTBOBAHWIO W TIOBBIIICHUIO
TEXHUUYECKOTO YPOBHS TOPHOTO TMPOU3BOJCTBA. B COBPEMEHHBIX SKOHOMHYECKUX YCIOBUSIX.

IIK-4.3 TlpuMmeHsieT 3HaHHWS MO OOCCICUCHHUIO KOHKYPEHTOCIOCOOHOCTHM OpPraHHM3alldi B COBPEMCHHBIX JKOHOMHYCCKHX
YCIIOBUSIX

B pe3yiabTaTe ocBOeHHUS TMCHUILIAHBI 00yYaIOUIUIiCA 0/ KeH

3.1|3naTn:

3.1.1|TopHyI0 TEPMHUHOJIOTHIO TI0 BCEM pa3zieiaM TUCHHUIUIMHBI; OCHOBHBIE HOPMAaTHBHBIE JOKYMEHTHI; IPOIECCHI MOA3EMHBIX
TOPHBIX pa0OT U MX B3aUMOCBSI3b; CIOCOOBI OTOOMKH ITOJIE3HOT0 HCKOIIAEMOT'0 M YCJIOBHUS X MPUMEHEHHUS; CIIOCOObI
JOCTaBKH MOJIE3HOTO HCKONAEMOT0; TEXHOJIOTHIO 3aKJIaIKU BEIPAO0OTaHHOTO MPOCTPAHCTBA, €€ TPAHCTIOPTHPOBAHUE; BHIBI
KpEIUJICHUS TIPU OYHUCTHOH BBIEMKE.

3.1.2|OcHOBHbBIE TOPHO-TEXHUYECKUE XaPAKTEPUCTHKK TBEP/IBIX MOJIE3HBIX HCKOMAEMbBIX M TOPHBIX MOPO/I, TPESIONPEIIISIONIIE
MIPOU3BO/ICTBEHHBIE MIPOLECCH UX MO3EMHON Pa3pabOTKi; OCHOBHBIC KOJMYECTBCHHBIC M KAYECTBCHHbIC XaPAKTEPUCTUKH
JUTSL OLIEHKH TOPHO-T00BIYHBIX PaboT; TUIBI M KOMILUIEKCHI TOPHOTO 000PYA0BaHMs, TPUMEHAEMOTO TIPH MOA3EMHOM
pa3paboTKe pyIHBIX MECTOPOKICHIH; CIOCOOBI BBIIIOIHEHHS OCHOBHBIX M BCIIOMOTATEIIBHBIX TIPOM3BOICTBEHHBIX
MPOIIECCOB TOPHO-TOOBIYHBIX (B TOM YHCIIE, OYUCTHBIX) PabOT; CIIOCOOBI BBIMOIHEHHS TIPOU3BO/ICTBEHHBIX MPOIECCOB
TOPHO-TIPOXOYECKHX (B TOM YHCIIE, TIOATOTOBUTEIBHBIX U HAPE3HBIX) pabOT; TEXHOIOTHYECKUE CXEMBI MTOA3EMHBIX TOPHBIX
padoT U UX TUIIBL

3.1.3|IIpouecchl MOA3EMHBIX TOPHBIX PadOT B PA3IMYHBIX YCIOBHSAX 3aJIETAHUS PYAHBIX T, HPOLECCH IPH dKCILTyaTalllH
TEXHOJIOTHYECKUX KOMIIEKCOB PYAHHKOB; IOKA3aTEIN U3BJIE-UEHHS MUHEPAIbHBIX PECYPCOB U3 3€MHBIX HEAp; 00IIue
CBEIICHHUS O MIPOM3BOJICTBEHHBIX MPOLIECCaX MOA3EMHON TOOBIYN PY[I; MIPOLECCHl OTOOWKHU PYABL, MPOLECCH BHITYCKA U
JOCTaB-KU Py/ibl; IPOLIECCHI MOAAEPKAHUSL OUUCTHOTO IPOCTPAHCTBA, YIIPABICHNUE TUHAMUYECKUMH [IPOLIECCAMU U TOPHBIM
JIaBJICHUEM; TIPOLIECCHI OCYIIEHHS, CXEMbI BOJO-OTJINBA U IPOBET-PUBAHUS [IPU BEICHUH MO3EMHBIX TOPHBIX PadoT;
IIPOLIECCHI B OKOJIOCTBOJIBHBIX ABOPAX PYAHUKOB; IIPOLECCH IEPEMEIICHUs IPY30B B MPOTSI-KEHHBIX TOPHBIX BBIPAOOTKAX;
oTpacieBble MTpaBuiIa 6€30MacCHOCTH; TEXHUUECKHE CPEACTBA C BBICOKMM YPOBHEM aBTOMATH3aLMH yIIPaBJICHHS polieccaMmu
MOJ3eMHOI pa3pabOTKU PyIHBIX MECTOPOXK/ICHHUI; CBOICTBA FOPHBIX MOPOJ U METO/Ib! YIIPABICHUS UMU; BIUSHUE
TOPHO-T€OJIOTHYECKUX YCIOBHI Ha TEXHOJOTHYECKHUE IPOLIECCHI T0A3eMHON pa3pabOTKU Py IHBIX MECTOPOKACHUI;
ABTOMATH3UPOBAHHBIE CHCTEMBI YIIPABICHUS IPOU3BOICTBOM; HEOOXOIUMBIE OTUETHBIC JOKYMEHTHI, IPUHATHIE HA
PYIHUKAX; OOIINE TOHITHS O KOHTPOJIE, IIPOTHO3€ M ANATHOCTUKE Ha TOPHBIX NMPEINPUATHAIX, KIACCU(PUKAIIHIO OCHOBHBIX
METOJI0B KOHTPOJIS IIPOLIECCOB TOPHOTO ITPOU3BOJCTBA; METO/IbI ONPEIENIEHHUs U KOHTPOJIS TE€0JIOTNYECKOr0 CTPOCHUS U
COCTOSTHUSI MACCHBA TOPHBIX MMOPOJ; JKOJIOTMYECKUN KOHTPOIIb OKPY>KAIOIIEH Cpeabl Ha TOPHBIX NMPEANPHUITHAX; METOJBI
J1-aTHOCTUKU TEXHUYECKOTO COCTOSHUS TOPHBIX MAIIHH.

3.2|Ymerh:

3.2.1|AHanu3upoBaTh pa3INYHbIC TEXHOJIOTHU TOPHOTO IPOU3BOACTBA; NPUMEHATH [IOJIyUCHHBIC 3HAHUS IPU U3YYECHUN
IpoHINPYIONNX TUCIUIUINH ¥ 000CHOBAHHUH MIPUHATUS HHXKEHEPHBIX PEIICHUI; IIPOU3BOANTD PACIET OCHOBHBIX
IIapaMeTPOB U MOKa3aTesIe TEXHOJIOTNUECKHX IIPOLECCOB; BEIOUPATh U IPOEKTUPOBATH CXEMBI U ITapaMeTpbl OCHOBHBIX
IIPOU3BOJCTBEHHBIX MIPOLIECCOB.




3.2.2

OLeHUTH KPEenocTh, OypUMOCTbh, B3PHIBACMOCTD H APYTHE XapAKTEPUCTHKH JI00BIBAEMOCTH TBEPAOTO MOIE3HOTO
MCKOIaeMOro ¥ BMEIIAIONINX TOPHBIX MOPO; 000CHOBATH TPOU3BOCTBEHHBIE MPOLIECCHI TOPHO-TO00BIUYHBIX padoT;
BBIOHpATh, C PacYETHBIM 00O0CHOBAHHEM, KOMIUIEKC TOPHO-T00BIMHOTO U TPAHCIIOPTHOTO 000-pyI0BaHHs; 000CHOBATH
HPOU3BOICTBCHHBIE MTPOLIECCHI TOPHO-IIPOXOAYECKHX (IIOArOTOBHTEIBHO-HAPE3HBIX) PaboOT; BEIOUPATh, C  PACYETHBIM
000CHOBaHHEM, KOMIUIEKC FTOPHOMPOXOIIECKOTO (Il OA-TOTOBUTEIBHO-HAPE3HBIX PA0OT) M TPAHCIIOPTHOTO

000pyIOBaHMS; PACCUUTATh IOKA3ATENN BCEX IMPOU3BOACTBEHHBIX MPOLIECCOB TOPHO-TOOBIYHBIX PA0OT M TEXHOJIOTHIECKON
CXEeMEI R ITETTOM

3.2.3

Hcnonp30BaTh HOPMAaTHBHBIE JOKYMEHTHI IO TPOMBIIUIEHHOH 0€30I1aCHOCTH U OXpaHe TPyJia P MPOEKTHPOBAHUH,
CTPOMTENILCTBE U SKCIUTyaTal[i TOPHBIX MPEIIPUATHH; BBIIOIHATH pacueThl rpa)uKOB OpraHU3aMy paboT B OUUCTHOM
0JI0Ke; OCYIIECTBIATE BHIOOP CPEACTB MEXaHN3AINH MIPOLECCOB MOA3EMHBIX TOPHBIX Pa0OT; OLEHHBATH COCTOSHUE
pabounx MecT 1o GakTopy 0e30IMaCHOCTH B TEXHOJIOTUUECKHUX 3BEHBIX PYAHHKOB; ONPEIENATh MOKa3aTeIH IOJIHOTH U
Ka4yecTBa U3BJICUCHHS 3aI1aCOB PY/Ibl U3 HEJP; ONPEeIsITh NapaMeTPhl B3PHIBHON OTOOMKH PYAbI;, OIPEAENAThH apaMeTphbl
DVITHBIX TIECTUKORB.

3.3|Baagern:
3.3.1|HaBbikamMu pabOTHI C TOPHO-TEXHUYECKOM JINTEPATY POl M HOPMATUBHBIMHU TOKYMEHTAMH; METO/IaMH aHAJIN3a
3aKOHOMEPHOCTEH [TOBEACHHS U YIIPABICHNS CBOMCTBaMH TOPHBIX IMOPOJ U COCTOSHAEM MacCHBa MPH T00bIYe TBEPABIX
T0JIE3HBIX MCKOIIAEMBIX ITOJI3EMHBIM CIIOCOOOM; METOJaMH PAlMOHAIBHOTO U KOMIUIEKCHOT'O OCBOEHUS T€0PECYPCHOTO
MOTEHIMANIA He/IP; METOJUKAaMH ONIPeIeIeHHs] OCHOBHBIX [TApaMeTPOB TEXHOJIOTUUECKUX IPOLECCOB IPH JOOBIYE TBEPIBIX
IOJIE3HBIX UCKOMAEMBIX; METOJIMKaMHU IMPOBEACHUS UCCIIEJOBAaHUH IPOU3BOACTBEHHBIX IpolieccoB.MeTogamMu OIleHK!
TOPHO-TEXHUYECKUX XapaKTEPUCTHK TBEPIBIX MOJIE3HBIX HCKOIAEMBIX U TOPHBIX MOPOJ; METOAUKAMH BBIOOpA
MPOU3BOJICTBEHHBIX IPOLIECCOB TOPHBIX Pa0OT, THIA M PabOYHX IMapaMeTPOB TOPHOTO U TPAHCIIOPTHOTO 000y IOBAHNS;
METOAMKAaMH OIICHKH KOJMYECTBEHHBIX U KaUECTBEHHBIX MOKa3aTeNell TOpHO-100bIYHBIX U TOPHO-TIPOXOAYECKIX
(TOATOTOBUTENLHO-HAPE3HBIX) pabOT.
3.3.2|OTpacneBsIMU IpaBHIaMH 0€30IACHOCTH; METOIaMH pa3pa00TKU ONEePaTUBHBIX IIJIAHOB 0 OpraHu3auy padboT
KOJUICKTHBOB MCIIOJHUTEINEH MPU MMPOSKTUPOBAHUU U OTPAOOTKE 3a11acOB OYHCTHBIX OJIOKOB; HAaBBIKAMU 3aIlOJHATH
HEOOXOIUMBIE JIOKYMEHTBI B COOTBETCTBUH C YCTAHOBIICHHBIMU ()OPMaMHU; YMEHHEM KOMIBIOTEPHOH peaan3alui METOI0B
pacuera Harpy30K; METOJaMH pacyeTa IMPOU3BOICTBEHHBIX MPOIECCOB; CIIOCO0aMH KOHTPOJIS NapaMeTpOB
ITDOU3BOICTBEHHOMN CDENIBL.
4. CTPYKTYPA U COAEP)KAHUME JUCIHHUIIJIMHBI MOAYJIS)
Kon HanmenoBaHnue pa3jesioB U TeM /BHJ 3aHATHsI/ Cemectp | YacoB | Kommeren- Jlutepatypa Hute |IIpumeua
3aHATHS / Kype HH PaKT. HHe
Pazgen 1. Cemectp 6
11 TexHonornyeckass XapakTepUCTHKA PYIHBIX 6 2 VK-8 IIK-4 | JI1.1J12.1J13.1 2
MecToposkaeHuit. /Jlex/ JI13.2
12 OCHOBHEBIE, 11 BCIOMOTATEIbHBIE TTPOIECCH 6 2 |VK-8IIK-4 JI1.1J12.1J13.1 0
obecrieyeHus U B3anMOCBs3H. /T1p/ J13.2
13 BeimonHaTs pacyer npousBogurensHocTH [11IM ¢ 6 5 |YK-8IIK-4 JI1.1J12.1J13.1 0
pa3HOif eMKOCTBIO KOBIIA. YMETh BBIIOIHATH pacyeT JI3.2
aMOPTH3AIMOHHBIX OTYHCICHUH OT KCIUTyaTaluu
ranuoro ofonvnoranug /Cn
14 OCHOBHBIE TPOU3BOACTBCHHBIE TPOLIECCH TPU 6 2 |VK-8IIK-4 JI1.1J12.1J13.1 0
MIPOXOJIKE TOPHBIX BBIPAOOTOK. /JIex/ JI3.2
15 CocrasieHre nacnopToB kperuienns u bBP npu 6 2 |VK-8IIK-4 JI1.1J12.1J13.1 0
MIPOXOJIKE TIOATOTOBUTEIBHO- HAPE3HBIX BEIPAOOTOK. JI3.2
TeXHOJIIOTHYECKHE CXEMBI TPOBECHHS
TOPH30HTAIILHBIX, HAKIIOHHBIX M BOCCTAFOIINX
MOJTOTOBUTENbHO-HAPE3HBIX FOPHBIX BhIpaboTok. /I1p/
1.6 PerieHre 3a1a4 1o onpe/eneHnio pacxoia 6 5 |YK-8IIK-4 JI1.1J12.1J13.1 0
HO/ArOTOBUTEIbHO-Hape3HbIX padoT Ha 1000 T, JI3.2

TOTOBBIX K BBIEMKE 3aI1aCOB JIJIS Pa3HBIX CHCTEM
pa3paboTKH U XapakTepy MecTtoposxaenuit. /Cp/




1.7 ITpou3BOACTBEHHBIEC TIPOLIECCHI 2 YK-8 TIK- | JI1.1J12.1J13.1

MOBEPXHOCTHOI'O KOMILJIEKCA. 4 JI3.2
Jlex

1.8 HauepTuts reHepaibHble M1aHbI IOBEPXHOCTHBIX 2 VK-8 K- | JI1.1J12.1J13.1
KOMILIEKCOB, PyAHUKOB, maxT. [IpousBectu pacyersl 4 J13.2
YCPEIHEHHOTO Ka4ecTBa PyAbl Ha IIOBEPXHOCTHBIX CKJIa/lax.

Mp/

1.9 W3y4nTh TEXHONOTUIO IOBEPXHOCTSIX KOMILIEKCOB, 10 [YK-8IIK-|JI1.1J12.1J13.1
pYIHHMKOB, MIaxT. H3y4uTh pacdeTsl yCpEeAHEHHOIO 4 J13.2
KavecTBa py.bl HA MOBEPXHOCTAX ckinanax.. /Cp/

1.10 [MoaroroBurensHO-Hape3HbIe pabOTHL.. /JIex/ 2 VK-8 K- | JI1.1J12.1J13.1

4 JI3.2

1.11 Pacuét xapakTepHUCTHK TBEpCIOLIECIO 3aK/Ia049HOTO 4 VK-8 K- | JI1.1J12.1J13.1
MaTepHana.Pacuer npoBeTpuBaHus TYIHKOBBIX U 4 J13.2
KalMTaJbHBIX BeIpaboTok. /I1p/

1.12 IIpon3BOACTBEHHBIC TIPOLIECCHI TPOBEACHHS 5 VK-8 TIK- | JI1.1J12.1J13.1
9KCIUTyaTallHOHHBIX TOPHBIX BbIpaboTok. /Cp/ 4 JI3.2

1.13 [IpoBeneHne BEIpabOTOK B CIOKHBIX TOPHO -T€OJOTHIECKUX 2 VK-8 K- |J11.1J12.1J13.1
ycnoBusx. /JIex/ 4 JI3.2

1.14 Pacuér moxazarenei MOIHOTHI U Ka4eCTBA U3BJICUCHUS 4 VK-8 TIK- [JI1.1J12.1J13.1
0ayaHCOBBIX 3a1acoB pyAbl u3 Heap. /Ip/ 4 JI3.2

1.15 OCHOBHBIEC pacueThl IPU NPOBUACHUN TOPHOM 5 VK-8 TIK- | JI1.1J12.1J13.1
BBIPA0OTKHU. YTIPABJICHUS KA4eCTBOM IPOIYKIIUH HA TOPHBIX 4 JI3.2
npennpuatusax. /Cp/

Pasnea 2. Cemectp 7
2.1 T'opHble MalHbI U 000pynoBanue. /JIex/ 2 VK-8 TIK- [JI1.1J12.1J13.1
2.2 Pacuer u Bb1OOp OypoBoro obopynosanus.. /TIp/ 2 VK-8 IIK- JI1.1J12.1J13.1
4 J13.2

2.3 OCHOBHBIE pacyeThl IPH IPOXOAKU BEPTUKAIBHBIX TOPHBIX 20 VK-8 IIK- |JI1.1J12.1J13.1
BbIpaboTOK. /Cp/ 4 JI3.2

2.4 W3y4enne criocob00B TOCTaBKH PYIbl O YUeOHBIM, 4 VK-8 IIK- JI1.1J12.1J13.1
METOJJMYECKHM H CIIPaBOYHBIM MaTepuanam /JIex/. 4 JI3.2

2.5 OpraHu3alys 1 COCTaBJICHHs CyTOYHOTo rpaduka pabor. 4 VK-8 IIK- JI1.1J12.1J13.1
Mp/ 4 JI3.2

2.6 TexHonOTHYECKas cxeMa pyaHuKa. /Cp/ 30 |YK-8IIK- |JI1.1J12.1J13.1

2.7 IIpoGieMbl KayecTBa B TOPHOM MPOU3BOJICTBE, 3HAUCHUE U 4 VK-8 IIK- JI1.1J12.1J13.1
MIEPCIICKTUBBI YIIPABICHUS KAYECTBOM HPOLYKINH 4 JI3.2
TOPHOPYJHOTO MPOM3BOACTBA. /JIek/

2.8 Y nenbHOE 3HauCHUE NIPOU3BOJICTBEHHBIX IIPOLIECCOB B 4 VK-8 IIK- JI1.1J12.1J13.1
ce0eCTOMMOCTH TIPOBEICHUSI TOPHBIX BBIPAaOOTOK U 4 JI3.2
CTPYKTypa MaTepuabHO- TPYIOBBIX 3arpat. /IIp/

2.9 Hayuutscst cocTaBisTh MEpONPUATHS [0 OXpaHe IPUPOJIBI U 20 [VK-8IIK- |JI1.1J12.1J13.1
peKyJabTHBAUU  OTBaJIOB. /Cp 4 JI3.2
Pa3znen 3. Cemectp 8

3.1 O6mue ceenenust. Ot6oiika pyasl. /JIex/ 4 VK-8 TIK- [JI1.1J12.1J13.1

3.2 Pacuér mapamMeTpoB CKBa)XHHHOH U IMITypOBOI 0TOOMKH 4 VK-8 K- | JI1.1J12.1J13.1
pyast. /TIp/ 4 JI3.2

3.3 Kpartkue cBenieHUs 0 pyTHHKAX U CBHIPBEBOI Oaze 10 | YK-8 IIK-[JI1.1J12.1J13.1
HOPHIIECKOTO MPOMBIIUICHHOTO paifona. /Cp/ 4 J13.2

34 JocraBka pynHOH Macchl. /JIex/ 4 VK-8 TIK- | JI1.1J12.1J13.1

35 Pac4ér OCHOBHBIX IOKa3aTesel BBITYCKA U TIOTPY3KH PYAbI 4 VK-8 IIK- [J11.1J12.1J13.1
Pa3IMYHBIMU THIIAMU CAMOXOHOTO 4 JI3.2
o06opynoBanus.O60CHOBaHHE OCHOBHBIX DJIEMEHTOB
TEXHOJIOTHH KOHBelepHoit noctasku. /I1p/

3.6 BrImmorHUTE pacueTHO-TpagYecKyIo YacTh JOCTABKH PYIbI C 10 | YK-8 IIK-[JI1.1J12.1J13.1
OUNCTHBIX 3200€B Ha MOBEPXHOCTh. /Cp/ 4 J13.2

3.7 IMoanepsxanue 04UCTHOTO MpocTpancTsa. /JIex/ 4 VK-8 K- | JI11.1J12.1J13.1

4 JI3.2




3.8 O00CHOBaHHE TEXHOJIOIHYECKOM CXEMBI 3aKIaJ0YHBIX 8 4 VK-8 IIK- [ J11.1J12.1J13.1

pabor. /TIp/ 4 JI3.2

3.9 OO01mre CBeICHUS 110 aBTOMATH3aI[UH TOJ36MHBIX TOPHBIX 8 10 VK-8 IIK- [ J11.1J12.1J13.1 0
pa6ot. /Cp/ 4 JI3.2

3.10 TpaucmopT 1 HoaABEM pyaHOM Macchl. [IoBepXHOCTHBIIH 8 4 VK-8 TIK- | JI1.1J12.1J13.1 0
KOMILIeKC. /JIex/ 4 JI3.2

3.11 O6ocHOBaHUE crI0c00a KPEIIeHHsI OYUCTHOTO 8 4 VK-8 K- | JI1.1J12.1J13.1
npoctpancTBa.O00CHOBaHNE THIIA X OCHOBHBIX ITapaMeTpPOB 4 J13.2

TEXHOJIOTHUYECKOI CXeMBI TOPHO- TOOBIUHBIX padoT. /I1p/

3.12 Opranu3zaiys 6e301acHOr0 MPOU3BOACTBA paboT pHU 8 10 VK-8 TIK- | JI1.1J12.1J13.1 0
oTOOIiKe pyabl B3pbIBOM.[Ipon3BOACTBEHHBIE TIPOIIECCHI 4 JI3.2
coxpaHeHusi pabouero ounuctHoro npocrpacrea. /Cp/

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoutpoabHbie BONPOCHI U 3aaHUS

1. [aiiTe onpeneneHue MOHITHIO "MONIE3HBIE NCKOTIaeMble" U HA30BHUTE
OCHOBHBIE UX BUIBI.

~N O bW

. Kakne MunepanpHbIe TPOAYKTHI HA3BIBAIOT PYJOU U IyCTOU IOPOIOH?

. OcHoBHbIe TUTIBI ((HOPMBI 3aJI€TaHuUs) PYAHBIX 3aJIEKEH.

. [eomeTpuyeckue yCIOBUS 3aleTaHusl PYIHBIX TeIl.

. KoapummeHnT xpenocTu ropHBIX MOPOI.

. Ompenenenre NOHATHS - "Ka4eCTBO MPOAYKINU TOPHOAOOBIBAIOIIETO MMPOU3BOACTBA .
. B Kakux eauHHMIaX BbIpakaeTcs Ka4eCTBO Pa3IMYHBIX BUJIOB MOJIE3HBIX UCKOMAEMBbIX.

8. Jlaifte ompenenenne MOHATHIO — "[IEHHOCTh PYABI'".

10. HazoBuTe OCHOBHbIE IIPOU3BOJICTBEHHBIE IPOLIECCHI 10OBIUU PYI.

12. U3 kakuX OCHOBHBIX MPOU3BOJICTBEHHBIX MPOLIECCOB COCTOST OUUCTHBIC paObOTHI?

13. B uém paznuune BbIpabOTaHHOTO MPOCTPAHCTBA M TOPHOM BBIPAOOTKN?

14. Yro Ha3bIBaIOT 3200€M M HA30BUTE €0 OCHOBHBIE THIIBI.

15. Kakue paboThl OTHOCSITCS K TOPHO-TIPOXOUECKUM?

16. BcnomorarenbHble IPOU3BOACTBEHHbIE IIPOLECCH TOPHBIX PaboT.

17. Yro mpencrasiseT co00i TEXHOJIOTHYECKas CXeMa pyAHUKa?

18. Kareropuu noreppb Noje3HBIX HCKOMAEMBIX MPU UX J00bIYE.

19. KoadduimeHT mOTEph 3aMacoB pyabl.

20. Koaddumments! 3acopeHust 1 pa3yO0>KUBaHUS Py IbL.

21. Kak BIusIOT IOTEpH PYbl Ha PE3YJIBTAThI 1EATEIBHOCTH TOPHO-METAJTY PrUUeCKOro MPOU3BO/ICTBA U MHTEPECHI
HeJpoBIajenbLa?

22. Kak mposBisieTcs HeraTUBHOE BIMAHUE Pa3y00KUBaHUS PY/bl Ha PE3yJIbTAaThl JEATEIbHOCTH FTOPHO-METAIITY PrUuecKOi
KOMITaHUH U Ha HHTEPECHI FOCyAapcTBa’?

23. OcHOBHBIE CTIOCOOBI CHM)KEHHSI HETaTUBHOT'O BO3ACHCTBHS B3PBHIBHBIX BOJIH B PYHHUKE.

24. CnocoObl OypeHusi NIITypOB U CKBAXKUH B PyTHUKE.

25. TloHsATHE O TEXHOJOTUIECKHX PEXKHUMAX OYpEHHSI.

26. CnocoObl MEXaHH3UPOBAHHOT'O 3apsKaHUs IIITYPOB U CKBKUH.

27. OCHOBHBIE OPTraHU3ALUOHHBIE MEPONIPUATHS OE30MIACHOTO MPOBEIEHHS B3PBIBHBIX pabOoT B pyTHHUKE.

28. Twumnsl 3a00€B pu KOMOAWHOBO#T OTOOWKE Py IbIL.

29. TIpvHIUIBI TEXHOJIOTHH TOOBIYM KAMEHHBIX OJIOKOB ITHJICHUEM.

30. CnocoObl BTOPHYHOTO APOOIEHHS PYybl, X JOCTOMHCTBA M HEJOCTATKH.

31. CymHocTb MPOU3BOJICTBEHHOTO IIpoLecca OTOOHKHU Py /IbI.

32. Kak Bnusiet nuaMertp 3apsaa BB Ha pe3ynbTaTsl B3pbIBHON OTOOHKY Py Ib1?

33. OcHoBHbIE TpeOOBaHMSL, IPEABIBIIEMbIE K B3PbIBHOI OTOOWKE pyIbI.

34. Yrto Takoe «KOHIUIIMOHHBIM KyCOK pyabD»?

35. Ha3zoBuTe oCHOBHBIE ITapaMeTPhl KOJIOHKOBOTO 3apsiaa BB.

36. s gero HeoOxoauMa 3aboiika 3apsnos BB?

37. IlapameTrpsl IITYpOBOH OTOOMKH.

38. BsaumHOe pacnosiokeHHe B3pPbIBHBIX CKBaKHH.

39. KoHcTpyKIHMH CKBRXXUHHBIX 3apsiioB BB.

40. BsauMHBIE 1OCTOMHCTBA U HEJOCTATKU MAapaUIEIBbHOIO U BEEPHOTO PACIIONOKEHUS B3PbIBHBIX CKBaKUH.
41. YcnoBus 3¢ (heKTUBHOTO MPUMEHEHUsI MUHHBIX 3apsinoB BB B pyaHuke.

42. KaxoBbl NpeUMYIIECTBA U BO3MOKHBIE OTPUIIATENIbHBIE TIOCIIEACTBUS B3PhIBHOM OTOOHKH B 3axkaToii cpene?
43. CymHOoCTbh KOPOTKO3aMeJIEHHOT'0 MHUIIMUPOBaHUs 3apsaaoB BB 1 ocHOBHEIE ero qocTonHcTBaA?

44. TIpuHUMIIBI BBIOJHEHHS 1IETIeBOI OTOONWKHY M yCIIOBHUS 11€JIeCO00pa3HOro €€ NPUMEHEHHS.

45. CenextuBHas 0TOOHKa PyAbI ¥ OOKOBBIX TOPHBIX TIOPO/.




46. B uéM CyIIHOCTb BBIIIOJIHEHUS JOCTABOYHBIX paboT U UX OTIMYUE OT TPAHCIOPTA PyIbl?

47. OCHOBHBIE TPOU3BOJCTBEHHBIE MIPOIIECCHI JOCTABKH PY/IBL.

48. YcnoBus, HEOOXOAMMBIE JIJIsl CAMOTEUHOM JIOCTaBKU PYyITHON MacCHlI.

49. TIpHHIMITEI TEXHOJOTHH C BEIITYCKOM PYJbI U3-TI0 OOPYIIEHHBIX TOPHBIX ITOPO/.

50. OCHOBHBIE TEXHOJOTHYECKHE CXEMBbl BHOPOBBIITYCKa Py IbL.

51. CrocoObl TMKBHIALNY 3aTOPOB PY/THOM MaccChl IpH €€ BBITYCKE U3 OYUCTHOTO IIPOCTPAHCTBA U PYIOCITYCKa.
52. OcHOBHBIE TEXHUYECKUE CPEACTBA JOCTABKU PYIBI.

53. T'nmaBHBIE JOCTOMHCTBA TEXHOJIOTHH JOCTABKH C IPUMEHEHHEM CaMOXOJIHOTO 000pYy10BaHUSI.

54. (Cxema TE€XHOJIOTUU CKPETePHON BHIEMKH M JOCTABKH PYIBI.

55. HasHaueHue pyAOCIyCKOB U UX OCHOBHBIE THUIIBI.

56. YcnoBus, HeOOXOAUMBIE JUISI KOHBEHEPHOW JIOCTABKU PYIHON MACCHI.

57. IlpuHUUNIBI THAPABINYECKON JOCTAaBKU PYIbI.

58. OcHOBHBIE CITOCOOBI TOJICPKaHKS BBIPAOOTAaHHOTO MPOCTPAHCTBA.

59. OyHKIHOHAIBHOE Ha3HAUYEHHE I[EJIMKOB, a TAKXKE JOCTOMHCTBA M HEJIOCTATKH CIOCo0a.

60. Croco0 ynpapisieMoro oOpyIIeHHs MAaCCHBOB TOPHBIX TTOPO/I.

61. Kakue BbI 3HaeTe cr10coOBI 3aKJIaJKU BBIPA0OOTAHHOTO IPOCTPAHCTBA.

62. CpencTBa MexaHH3alMU pabOT NPU CyXOil 3aKIIajIKe.

63. IIpuHnMIUaNbHAs TEXHOJIOTHYECKas cXeMa MMIPaBIMYeCKO 3aKIIaIKH.

64. OCHOBHOI cOCTaB TBEPACIONIEH 3aKIaI0YHON CMECH.

65. TpaHcnopTupoBaHHE TBEPACIOILETO 3aKJIaJ0UYHOI0 MaTepHuaa.

66. B uém oTimdre macToBO 3aKIaKA OT OOBITHOM TBEPACIONIEH, 1 KAKOBEI €€ OCHOBHBIE JOCTOMHCTBA?
67. CrocoObl KperIeHNs! O4YUCTHOTO MPOCTPAHCTBA.

68. CyIHOCTh TEXHOJOTHH MOAJICPAKAHUSI OUUCTHOTO IIPOCTPAHCTBA Mara3uHHUPOBAHUEM PYIbI.

69. OcHoBHbIE C1IOCOOBI BHYTPUPYAHUYHOTO TPAHCIIOPTA PY/IBL.

70. YcnoBust pariioHAIEHOTO PUMEHEHHS B PYJHUKE PETbCOBOTO TPAHCTIOPTA.

71. Tunel py THUYHBIX BarOHOB.

72. OcHOBHbBIE TEXHUYECKHE XapaKTEePUCTUKU PyTHUYHBIX JOKOMOTHBOB.

73. VYcioBus palyoHaIbHOTO IPUMEHEHUS THEBMOKOJIECHOTO TPAHCIIOPTA.

74. OcHOBHBIE YCIIOBUS, HEOOXOIUMBI JJISl PALIHOHAIFHOTO UCITIONB30BAHUS B Py THHKE JICHTOYHBIX KOHBEHEPOB.
75. OcHoBHbIE crIOCOOBI TOABEMA PY/Ibl HA TIOBEPXHOCTD PYAHUKA U YCIOBUS UX PALIMOHAIBHOTO IPUMEHEHHUSL.
76. Kakue nenu JOCTUTalOTCS P IPUMEHEHUH B PYAHUKE TOA36MHOTO IPO-OMIBHOTO KOMILIEKca?

77. OcHOBHOE 000PYJIOBaHUE, UCIIOIL3YEMOE B TIOJI3EMHBIX APOOMIIBHBIX KOMILIEKCAX

68. OCHOBHBIE THITHI CKJIaJJOB PY/bI Ha TOBEPXHOCTH PYIHHKA M MX OCHOBHBIE (DYHKITHH.

69. OcoGEHHOCTH TOPHONIPOXOUECKUX PAabOT B EPHOJ SKCILTyaTalluM Py THHKA.

70. Pacnonoxxenwue 3aps108 BB mpu npoBeeHUH rOPU30HTAILHON TOPHOI BEIPAOOTKH.

71. OcHOBHBIE THIIBI BPYOOB U YCIOBHUSI UX PallMOHATIBLHOTO IIPHMEHEHHSI.

72. CnocoObl BEHTWIALMY TOPHBIX BEIPAOOTOK B IIPOLIECCE UX MPOBEACHHUS.

73. CrocoObl KperIeH sl IKCIUTy aTallMOHHBIX TOPHBIX BEIPAOOTOK.

74. TlpuHumn yHKIMOHUPOBAHUS IITAHTOBOW (aHKEPHOI) KpEN W OCHOBHBIE €€ KOHCTPYKIIHH.

75. HaOpbI3r-6eToHNpOBaHHE TOPHBIX BEIPAOOTOK: CYLIHOCTh U YCIOBHS IPHMEHEHHSI.

76. CnocoObl IPOBEICHUS BOCCTAIOIIUX TOPHBIX BEIPAOOTOK.

77. KombaitHOBBIH cr1oco0 MPOBEICHUS TOPHBIX BEIPAOOTOK

78. TexHonoruyeckas cxema pyIHHKa (TOOBIYHBIX PaboOT).

79. PynomnoTOK M €ro OCHOBHBIE XapaKTEPHUCTUKU

80. ®opMbl 0OTOOpaXKEHUS TEXHOJIOTMYECKUX CXEM PYIHHUKA.

81. ®daxrtopsl, BIXAIONIIE Ha (POPMUPOBAHHE TEXHOIOTHYECKOH CXEMBI Py THHKA.

82. OcHOBHBIE CBOMCTBA, 10 KOTOPBIM KIACCU(DUIUPYIOTCS TEXHOJIOTHYECKUE CXEMbI PYAHHKA.

83. XapakTepHble IPU3HAKHU, IPUCYIIUE OJHOCTYIICHYATHIM U MHOTOCTYTIEHYATHIM TEXHOJOTHYECKUM CXeMaM PyAHUKa?

5.2. TeMbl NHCHMEHHBIX PadoT

TemaTuka KypcoBOro IPOEKTUPOBAHMUS.

KypcoBoii mpoeKT sIBIsieTcs 3aBepIIAiONIUM TalloM H3yueHus Kypca «IIpomecchl Hoa3eMHOM pa3pabOTKU PyJHBIX MECTOPOKACHUI.
KypcoBoii mpoekT — caMocTosTebHas paboTa CTyIeHTa, B IPOLIECCE KOTOPOH pa3BUBAIOTCS YMEHHS U HABBIKH PEIICHUS
TCXHOJIOT'MYCCKUX 3a1a4, MIPOBCACHUA MHKCHCPHBIX PACUCTOB, COCTABJICHUS TEXHUKO — SKOHOMHUYCCKOI'O 000CHOBaHHS MIPUHUMACMBIX
pelreHui., ohopmileHIEe rpaguaeckoi 4acTH MPOEKTa, a TaKKe TBOPUECKOE PEIICHHEe KOHKPETHBIX 3aa4 IPOCKTHPOBAHHS
(KOHCprKHI/II/I, TCXHOJIOTUH U T.J].) C UCIIOJIb30BAHUEM CPEJZICTB BBIUHCIIUTEIBHON TEXHUKH.

ITpu BEINOIHEHUU KYPCOBOIO MPOEKTA CTYJEHT MOIy4aeT HaBbIKU CaMOCTOSATEIb-HOr0 HH(POPMALUOHHOTO IOUCKA, OJIb30BaHUS
cneunaanoﬁ HHTepaTypOﬁ: CIIpaBOYHUKAaMHU, HOpMaMU TCXHOJIOT'MYCCKOI0 MIPOCKTUPOBAHMS, KaTaJIOraMu U T.II.

B xypcoBoM IpOEKTe MpeayCcMaTpUBacTCs BBIOIHEHHE HAYUHBIX pa3paboTOK Kak 0 OTJEIbHBIM 4acTsIM (3JIEMEHTaM) [IPOEKTa, TaK U
110 Bcel paboTe B 1estoM. TeMbl KypcOBOTO MPOEKTa OPTaHUUECKH CBS3BIBAIOTCA C 33aa4aMy, TEHICHLUSIMHU U HAIPaBICHUSIMU
pa3BUTHs 0a30BBIX IpexnpuATHil. Tema mpoekTa 0OBIYHO BeIHaeTCs Ha Kadeape, HO CTyIEHT MOXKET MPEUIOKUTE CBOIO TEMY,
000CHOBAB 11e71ec000pa3HOCTh ee pa3padoTku. PaboTa Hall KypCOBBIM IIPOEKTOM OCYILECTBIISETCS MO TPadHKy, ONPEAeIIIOmeMy
CPOKH BBIIIOJIHEHUS OTAEIBHBIX Pa3eioB.

CocTaB 1 00beM KypcOBOTO MPOEKTa

KypcoBoii poeKT, BKII0YAeT MOSICHUTENbHYIO 3aIlIUCKY C WIUTIOCTPATUBHBIM MaTepHanioM U yeprexxamu. CojepakaHue MpoeKTa
oTpakaeTcs Ha CTaHAAaPTHOM JIHCTE YepTex "Hoi Oymarn. O0beM mosicHuTenbHOI 3amucku — 20-25 crpanut u 1-2 9epTEXHBIX
nvcTa.B mosicHUTeNnpHOM 3aIIcKe TPUBOIAT BCE MaTepUAbl, CBI3aHHBIE C 000OCHOBAHUAMH, PacueTaMH, TpapuIeCKUMU
HNOCTPOEHUSAMH, NosACHeHUAMU. He pexoMeHayeTcsl IPUBOAUTD TEKCTYallbHbIE IIOJIOXKEHUS U3 Y4eOHUKOB, yueOHbIX IOCOOHH,




MoHorpaduii, KypHanbHbIX cTareil. O0beM TEXHUYECKUX PacueToB He J0JDKeH npeBbimath 50% oliero oo6bemMa KypcoBOro mpoeKTa.
B xauecTBe WITIOCTPANUK B OSICHATENILHYIO 3aIIMCKY OPTaHUYECKH BKITIOYAIOTCS TaOIHL, CXEMBI, AuarpamMmel, rpaduxu. Kypcosoit
MIPOEKT BKIIIOYAET TEOPETUYECKYIO U IPAKTHUECKYIO YacTH. TeopeTuyeckas 4acTh Kypca OCHOBBIBAETCS HA M3Y4YEHUH JICKIIMOHHOTO
Marepuaia ¥ JUTepaTypHbIX HCTOUHHKOB.

[IpakTuyeckas yactp BKiIrouaer:Ilacopt KperuieHus FTOpHBIX BBIPAOOTOK, B KOTOPOM JIOJDKHBI OBITh IUIaH, PO-A0JIbHBIN U
MOTIEPEYHBIN pa3pe3bl, KOHGUTYpAIH U pa3pe3bl BEIpaOOTKH, KOH-CTPYKIMS U pa3Mepsl IIOCTOSHHOM, BPEMEHHOM 1
IIPEIOXPAaHUTEIBHON KPETH, PACCTOSIHIE MEXy dJIeMEHTaMU KpPeIH, JeTall KpeIH, pacCTOsSHIE MEXAY 3a00eM U Kpellb, HHTePBaJIbI
KpETUICHHUSI.

[MosicHUTENbHYIO 3aITUCKY, KOTOPasi COAEPKUT TOPHO — TEOIOTHYECKYIO XapaKTePUCTUKY TTOPOJ, UX YCTOWYMUBOCTD H YAAPOOIACHOCTb,
000CHOBaHHUE BBIOOpA THUIIA U KOHCTPYKIMU KPEITH, JOIYCTHMOE OTCTaBaHUE KPEIH, XapaKTEPUCTUKY BBIPAOOTKH KpPEIH, pacxo.
MarepuasoB Ha 1 .M. BEIpaOOTKU. B 10MOIHUTENEHOM 3aKIIIOUSHNH YKA3bIBAETCSl KATETOPHS YAapOOIAaCHOCTH MTOPOA U APYTHe
3aMe4aHus 110 KOHCTPYKLUH KPEIIH.

CyTouHBIi Tpaduk opraHu3anuu padoT B 3a00€ IOJDKEH COJIEPKATh: ONEPaIlii, 00bEM BBITIOIHAEMBIX Pa0OT, BpeMsl OTICPAIliH B
MUHYTaXx.

[Macnopt KpemieHust A0JHKEH OBITh COTIACOBAH C TIIABHBIM I'€0JIOTOM, 3aM. TJIABHOTO MHKeHepa 1o Th 1 BeHTHISIIMK. YTBepXkKIaeT
racropTa KperieH!s TJIaBHbIH WHXeHep ropHoro npennpustusa. B macnopre bBP ykasbiBaroT ceuenne BoIpaboTKU (M2), IepUoz ee
MPOXOIKH, HAMMEHOBaHHE BBIPab0TKH, kKaTeropuio mopo (), Tum BpybOa, cxeMy pacronoKeHus IImypoB, (TP IPOEKIUH), OOBITHO B
macmTabe 1:50. KOHCTPYKIHIO 3apsiia ¥ KOHCTPYKIHIO aTpoHa — 00eBUKa, OypOB3pHIBHBIE JaHHBIC, I0KA3aTEIH B3PhIBA.

Pacuer BeHTHIALNH BBIPAOOTKH ITO3BOJISIET YCTAHOBUTH HEOOXOJMMOE KOJIMYECTBO BO3yXa, [T0J]ABAEMOT0 B 3200 TYIHKOBOI
BBIPAOOTKH U €T0 Harop.

B mukiiorpaMme npoBeieH s BRIpaOOTKH YKa3bIBAIOT: HAMMEHOBAHUE BBIPA0OT-KH, ee ceueHue (M2), pacCTOsIHUE 320051 OT cexeit
CTPYH BO3/1yXa, BUJ| TPOBETPUBAHUS (CKATHIM BO3YXOM HIIM BEHTHJISITOPOM), BCaChblBaHHE, HATHETAHUE HIJIM KOMOWHHPOBAaHHOE
MIPOBETPUBAHIE, CMEHBI paOOTHI C yKa3aHHEM MepHO/Ia B3pBIBaHMS, IPOBETPUBAHUS, YOOPKH TOPHON MAacChl, KpeIUIeH s, OypeHus,
Hepabo4dero BpeMeHu. B mpuMedyaHuy NpUBOJIAT TEXHOJIOTHIO BEJICHUS B3PBIBHBIX pa0oT.

HukmorpaMMy coTIacoBEIBAIOT € 3aM. Ti1aBHOTO HHXeHepa 1mo [IBC pynauka. YTBepxkaaeT NIUKIOTpaMMy TJIAaBHBIH HHXKEHEP PYAHUKA.
B xypcoBoM npoekTe Ha OCHOBaHUH JaHHBIX TOPHOTO MIPEANPHUATHS U TEXHUYECKUX XapaKTEPUCTHK MAIIHH JIOJKHBI OBITh IIPUBEICHBI
HOPMBI BBIPAOOTKH 3a CMeHy: OypoBoit MamuHbl HB, 3apsaxu mmypos H3, yoopka roproi maccel Hy, HaHeceHue Topkper — 6eToHa
Hk.t (M2/cMmeny), ycranoBku JKBIII Hk.y. mTyk/cMeHy, HaUMEHOBaHUE 000PYI0BaHMUs, UCIIOIB3yEMOT'0 B IIPOBEICHUU TOPHOM
BBIPA0OTKH, €r0 CTOMMOCTB, TOJI0BAsi HOPMa aMOPTH3ALMK, HOPMBI pacXo/ia MaTepraioB, HEOOXOAUMBIX IIPH TPOBEICHUH TOPHOI
BBIPAOOTKH U UX CTOUMOCTh, TapU(HBIE CTABKH OYpHIIbIIMKA, TPOXOIYHKA, KPETTMIBLINKA, B3PHIBHUKA (p/CMEHY).

KypcoBoii MpoeKT BHIMOTHSAETCS B COOTBETCTBHU C METOMIECKIMH YKa3aHUSIMHU.

5.3. ®oH/1 OLEHOYHBIX CPeCTB

* O1eHKa «OTIMYHO» BHICTABISIETCS IPH YCIOBUU NIPABWIILHOTO OTBETA CTYJICHTA He MeHee ueM 80% TeCTOBBIX 3aJlaHuii;
* O1eHKa «XOPOILOY» BBICTABIIAETCS IIPU YCIIOBUM IIPAaBUIBHOIO OTBETA CTyAEHTa HE MeHee yeM  60% TecTOBBIX 3a/1aHMI;
* O1eHKa «yAOBIETBOPUTEILHOY» BHICTABISIETCS IPU YCIOBHHU NIPABUILHOTO OTBETA CTYJICHTA HE MeHee 45%.

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIUHbBI (MOAY JIS)

6.1. PexomMennyemas qutepatrypa

6.1.1. OcHoBHas1 IUTepaTypa

ABTOPBI, COCTaBUTEIN 3aryaBue, pa3MelleHne WzparenscrBo, ron | Komuu-so
JI1.1 |JlomonocoB I'. T ITpon3BOACTBEHHBIE MPOIECCHI TO3EMHOI pa3paboTku pyaHbix |M.: ['opHas KHUTa, 18
MecTopoxaernii: gomymeHo Y MO By3oB POD B xauectse 2011

yueOHHKa JUI CTYJICHTOB By30B

6.1.2. lonoTHUTEJILHAS JIUTEpATypa

ABTOPBI, COCTaBUTEIN 3arnaBue, pa3MeICHHEe W3parensctBo, rox | Koany-Bo
JI2.1 |JIomonocoBI.T. IMpon3BoACTBEHHBIE ITPOLIECCH HOA3EMHOM pa3paboTku pyaHbIx (M.: ['opHas kHura, 15
Mectopokaenuii: gonymeno YMO By3oB PO B kauecTse 2013

yueOHMKa I CTYICHTOB BY30B

6.1.3. MeTroauueckue pa3padoTKu

ABTOpBI, COCTABUTEIH 3arnaBue, paMelleHUe W3znarensctBo, rox | Komnu-Bo
JI3.1 |Hopunsckuit uanyctp. |[Ipoueccs! monzemMHoli pa3paboTku pyaHbIXx MecTopoxkaennii:  |Hopumsek: HHU, 18

uH-T; cocT. H. A. METO[I. yKa3aHMs K IPAaKTHYECKUM paboTaM Ui cTyaeHToB 1o [2017

Typtoeiruna HanpaeneHuto "['opHoe geno" cnenmanm3aryu "IloazeMHas

pa3paboTka pyIHbIX MecTOpoxIeHuI" Bcex (opM 00yueHHs

JI3.2 |Typreiruna H.A. [Iponeccr! noazemMHoM pa3paboTku pyAHBIX MecTopoxkaenuii :  |Mzn-so HUU, 2017 52
Metoa. yka3aHusi K KypcoOBOMY MPOEKTY
RIO@norvuz.ru




6.3.1 Ilepeyens NporpaMMHOro odecrev4eHust

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|Ha ocHOBaHMH IPSIMOTO JIOTOBOPA O COTPYJHHYECTBE CTYICHTAM IPEIOCTaBIeHa BO3MOKHOCTD UCIIOJIb30BAThH
urdopmarronnsiii pecype 9bC «Kuuradona» na catire www.knigafund.ru.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIST)

7.11523 - xabuner;

7.2|Buneonpoekrop;

7.3|IlepcoHanbHBIA KOMITBIOTEP.

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUTIVIMHBI (MOY JIS)

D¢ dexTuBHOE 0CBOCHHE TUCLIUILIMHBI IPENoaraeT PerysipHOe MOCEIEHHE BCEX BUIOB ay JUTOPHBIX 3aHATHH, BHITOJHEHHE IIaHa
CaMOCTOATENbHOI paboThI B IOJHOM 00BbEME M MPOXOKIACHUE aTTECTAllMU B COOTBETCTBUH C KaJICHIAPHBIM YYEOHBIM I'PadUKOM.
CTYyIeHTY peKOMEHIyeTCsS O3HAKOMHTBCSI CO CITCKOM OCHOBHOM M JOIOJIHUTENILHOM JINTEPATYPhI U B3ATh B ONOIMOTEKe N3AaHHS B
TBEPIOW KONMU (HEOOXOMMO UMETh IIPU ceOe YUTATENLCKUI OUIIET M YMETh TI0JIb30BaThCs 3JIEKTPOHHBIM KaTaJIoroM
biblio.norvuz.ru).

Joctyn k nHGOPMALMOHHBIM pecypcaM OUOIHOTEKH U MH()OPMAIIMOHHO-CITPABOYHBIM CHCTeMaM ceTH «HTepHeT» opraHu30BaH B
YUTAIBHBIX 3a71aX OHOIHOTEeKH co cTaimoHapHbiX [I1DBM, mu6o ¢ muunoro [I9BM (HoyTOyKa, IIIAHIIETHOTO KOMITBIOTEPA HIIH HHOTO
MOOMIJIEHOTO YCTPOMCTBA) OCPEACTBOM OECIIPOBOAHOTO JOCTYIA PY aKTHBALMHM WHAWBUAYAILHON yueTHOM 3amucu. [lonp30BaHne
MH()OPMAIMOHHBIMH PECYPCaMU PaCcUIMPSET BO3MOKHOCTH OCBOCHHS TEOPETHUECKOTO KypCca, BEITIOIIHEHHUS CAMOCTOSITETIbHON paboThI
Y TO3BOJISIET NOJIYYHUTh HH()OPMALIMIO JIJIS peaIi3alii TBOPYECKUX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

DOopMBI CaMOCTOSATENFHON pabOTHI CTYICHTOB IO JAHHOW JAUCIMIUIMHE pa3HooOpa3Hbl. OHM BKIIFOUYAIOT B CeOs:

* H3y4eHHne y4eOHOI U METOAMYECKOH JIUTEPATYPHI C IPUBIICUCHUEM JIEKTPOHHBIX CPEJICTB NEPUOIUUECKON U HAyYHOH HH(pOpMaLny;
* MOJTOTOBKA K JIEKIOHHBIM, JTA0OPAaTOPHBIM  paboTaM, KOHTPOJIBHBIM MEPOTIPHATHSIM TEKYIIEr0 KOHTPOJIST H IPOMEKYTOUHOMH
aTTecTalllu.

OCHOBHBIMH BHJIaMH CaMOCTOSITEIILHOM paOOThI CTYI€HTOB C yYacTHEM MPENoAaBaTelis sIBISIFOTCS TEKyIIUe KOHCYIbTallIH.




