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B51.B.07 IlpoBenenue u KperuieHre TOPHBIX BHIPAaOOTOK
Ha 252 yaca(oB), 7 3aueTHBIX(bI€) eaUHMI(BI)
JUTs1 HarpaBJieHus oAroToBku (cneruaibHoctr) 21.05.04 - T'opHoe neno

cocraBjyieHa B coorBercTBUU ¢ PI'OC BO, yTBepkI€HHBIM PUKA30M
MunrcrepcTBa 0Opa3oBaHus ¥ Hayku Poccuiickont ®enepanmu ot
« » 20 r. No

[Mpodws — [MogzemMHas pa3paboTKa pyIHBIX MECTOPOXACHUN (1y1st Habopa 2022)
dopma oOyueHust: 3a0uHast



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

- Ha OCHOBE TEOPETHUYECKHUX MOJIOKEHUI U TUIIOTE3 POSIBJICHUS U pacyeTOB TOPHOTO AaBJIECHHUS, 1
YCTOMYMBOCTH TOPHBIX BHIPAOOTOK, TMPHUBUTH HABBIKM TPUMEHEHHS W YMEHHUs WHKEHEpPHbIX
pacueToB TEXHOJIOTMH MTPOBEAEHHS TOPHBIX BHIPAOOTOK, MPOLIECCOB BE/ICHUsI IPOXOTYECKUX padoT
¥ TTOJ/IEPKAHUST BBIPAOOTOK.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

- CTYJEHTHI B MPOIecce U3yUYeHUs AUCIUIUIMHBI JOJDKHBI U3YUUTh KJIACCH(PUKAIMIO MOJ3EMHbIX
TOPHBIX BBIPAOOTOK, (DOPMBI M pa3Mepbl MONEPEYHOr0 CeYeHHs BHIPAOOTOK, MPOSIBIEHUSI TOPHOTO
JaBJICHUsI, TEXHOJIOTHIO Be/ieHWsI OypOB3PBIBHBIX, MOTPY30UHBIX M TPAHCHOPTHBIX PadOT, BUIbI
KpeTUIeHUsI TOPHBIX BBIPAOOTOK, a TaKke MPOEKT MPOU3BOJCTBA pabOT Ha MPOBE/IEHHWE TOPHON
BBIPAOOTKH.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

I ycnenmHoro ycBOE€HMsl Marepuaia 1o aucuuiuimHe «[IpoBeneHue u KperuieHWe TOpPHBIX
BBIPA0OTOK» HEOOXOJMMBI TPOYHbIE 3HAHUS MO CHEHUAIBbHBIM JUCHUILTMHAM, W3Yy4aeMbIM
CTYACHTaMHU Ha 2 Kypce: OCHOBBI TOPHOIO J€Ja, FeOTEXHOJIOrUA MoA3eMHas u ap. JucuuruimHa
BKJIIOUeHa B bBnok 1 wacth, ¢dopMupyemyio ydyacTHMKaAMu 0Opa3oBaTebHBIX OTHOIIeHW. K
WCXOJHBIM TpeOOBaHUSAM, HEOOXOIUMBIM JIsI M3yYeHHs AUCIUIUTUHBI «[IpoBeneHrne U KpervieHue
TOPHBIX BBIPAOOTOK» OTHOCSITCSI 3HAHUS, YMEHHS] U BUIBl JEATEIbHOCTH, C(hOPMUPOBAHHBIE B
npoiecce U3y4eHus1 TUCUUIUIMH: OCHOBBI TOPHOTO jesia (FeoTeXHOJIOrus noaszemHast), Pusuka
ropusix nopoj, Ludposoe moaenupoBanue ropusix padot. JucturuimHa usydaercs Ha 3 Kypce B 5
u 6 cemecTpe.

1.3. O6beM qUCHAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO61as TpyaOeMKOCTb JTUCIMIUIMHBL (MOAYJIsI) COCTaBsAeT 7 3aueTHHIX(ble) equHuUIl(bl), 252
YacoB.

Buapl 3anatuii Cewmectp 4 Cewmectp 5 Bcero yacos
Oo6mmas Tpy10eMKOCTb 252
AynuTtopHbie 16 12 28
3aHATHS, B T.U.
Jlexkmmonssle (JIK) 8 6 14
[IpakTrueckue 8 6 14

(cemunapckue) (I13,
C3)




Jlaboparopusie (JIP) 0

CamocTrosTebHas 56
padoTa CTyJICHTOB

(CPO)

132 188

dopma

MIPOMEKYTOYHON
aTTecTallvu B

CEMECTpE

3auer

DK3amMeH 36

Kypcosas pabora
(KypcOBOI1 ITPOEKT)

(KP, KIT)

KII

2. [IepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs MO JUCHHUILUINHE, COOTHECEHHBIX C
IUIAHHPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrpaMMbl

[Tnanrpyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

IIPOrpaMMBbl 00y4eHus1 MO TUCIUILTHE
Kog u MHavKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUE KOMIIETEHLIMH, (POPMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMITETEHIUU paMKax JAUCLUUIUIAHBI

TIK-3 [1K-3.1. 3HaeT TeXHUKY U 3HaTh: NOPUHLMIBL, METOABl U
TEXHOJIOTHIO npoBejieHUs | TpeOOBaHMUs, TMpeAbsBIsIEMble K
NIPOEKTUPOBAHUS TEXHOJIOTMYECKHUX | MPOEKTHOU paboTe; TeopeThvecKue
IIPOLIECCOB, OCHOBBI M TEXHOJIOTMM OpPraHU3al1H
TEXHOJIOIMYECKHE KOMIUIEKCBI, | IPOEKTHOU NEATENBHOCTH,
UCIIOJIb3YEMbIE Ha IPOU3BOACTBE, B | CTaHJApTHbIE KOMIIBIOTEPHBIE
YaCTHOCTH CUCTEMBI JUCTIETYEPCKOTO | MpOrpamMMsl U1 pacuera
yIIpaBJICHU, IIPOMBIIIJIEHHOTO | TEXHUYECKHUX CpeACTB u
KOHTpOJIA MW T.A., CTaHJApTHbIE | TEXHOJOIMYECKUX PELEHUM.

KOMITBIOTEPHBIE ~ MTPOTPaMMBbl  JIJIsI
pacuera TEXHWYECKHUX CpelICTB W
TEXHOJIOTUYECKHX PElICHHH;
[IK-3.2. VYmeer aHaimmM3upoBaTh WU
0000I11aTh ONBIT Pa3padOTKU
TEXHUYECKHX U TEXHOJIOTHUECKUX

MIPOEKTOB, HCIIOJIb30BATh
CTaHJIAPTHBIC MporpaMMHbIe
CpeAcTBa TMpU  MPOEKTUPOBAHUU
MIPOM3BOJICTBEHHBIX 5
TEXHOJOTMYECKUX  TPOLIECCOB B
TOPHOM OTpaciiu;

T1IK-3.3. Brnageet HaBBIKAMH
MIPOEKTUPOBAHUS OTIEJIbHBIX
paszesnoB TEXHUUYECKUX u

VYMerp:  NpOEKTUPOBATh  ITAIIBI
paboTBl  HAJl  TEXHUYECKUM U
TEXHOJIOTUYECKUM  IIPOEKTOM B

COOTBETCTBUMN C €ro XHU3HCHHBIM
LUKJIOM, MPUMCHATL CTaHAAPTHLIC

nporpaMMHbIE  CpeACTBA TP
NIPOEKTUPOBAHUU
NIPOM3BOJICTBEHHBIX u
TEXHOJIOTHYECKHX MTPOIIECCOB.
Bianets: TEXHOJIOTUSIMUA
BBITTOJTHEHU ST u yIIpaBJICHUS
NpOeKTaMu B 00JacTU TOPHOTO
IIPOM3BOJICTBA.




TCXHOJIOTUYCCKUX ITPOCKTOB.

[1K-4 I[IK-4.1. 3nHaer  HOpMaruBHBIE | 3HaTb: METOABl, KpUTEPUH U
JOKYMEHTBI, CTaHAAPTHI, | MapaMeTpbl OLIEHKH Ppe3yJIbTaToB
JEUCTBYIOIIE MHCTPYKIIMY, | BBIOJHEHUS TPOEKTHOM, CITyKeOHON
METOAMKM  NPOEKTUPOBaHWS B | JOKyMEHTaluu.

TOPHOM OTpaciy;
[MIK-4.2. VYmeer paspabateiBaTh | YMeTh: BecTH, TIPOBEpSATh |
THUIIOBBIE IIPOEKTHBIE, | aHAJIM3UPOBATH IIPOEKTHYIO,
TEXHOJIOTHUECKHEe U padoune CITyKeOHYI0 JOKYMEHTAIUIO;
JOKYMEHTHl C  HCHOJb30BAaHUEM | OCYIIECTBJIATh  KOHTPOJb  XOJa
KOMITBIOTEPHOTO ~ TIPOEKTUPOBAHUS | BBITIOJHEHHUS] TPOEKTHBIX  pador,
TEXHOJIOTMUYECKUX MTPOLIECCOB; KOHTPOJIb M OLEHKY KauecTBa
I1K-4.3. BiiageeT ”HHOBAlIMOHHBIMUA | BBITIOJTHEHU S u odopmIteHUst
MeToJaMM JIsi  pelleHusl 3a7a4 | MPOEKTHBIX PadoT.
MPOEKTUPOBAHUS TEXHOJIOTHYECKUX
Y IPOU3BOJCTBEHHBIX IIPOLIECCOB BrageTs: TEXHONIOTMAMU pean3aliu
B TOPHOU OTPACIIH. MPOEKTHOMN JeSATEbHOCTH;
IIpUEMaMH pacyeTa KauyeCTBEHHBIX U
KOJIMYECTBEHHBIX pe3yJIbTaToB
MPOEKTA, MeTOoJaMU TalM-
MeHe)KMEHTA.

[IK-5 IK-5.1. [Ipumenser 3HaHMA | 3HaTh:  COBPEMEHHbIE  METOAbI
OCHOBHBIX IIPOM3BOJICTBEHHBIX | BeEeHUS TEXHOJIOTMYECKUX
MPOLIECCOB, MPEJCTaBISAIOIIMX | IPOIIECCOB TOPHOTO MPOU3BOACTBA U
€/IMHYIO LEMNO0YKY TOPHBIX | CpeICTB KOMIUIEKCHON MEXaHU3aluu

MIPOMBIIILJIEHHBIX TEXHOJIOTUIA;
[IK-5.2. Ymeer B coyeraHuud c
CEepBUCHBIMM  KOMIIAHMSIMH U
CIIEIMATIMCTAMHU TEXHUUECKHUX CITY KO
KOPPEKTUPOBaTh TEXHOJIOTMYECKUE
MPOLIECCHl  C  YYE€TOM  peaslbHOM
CUTYalluW;

[1K-5.3. Biageer HaBbIKamMu
PYKOBOJICTBA IPOU3BOACTBEHHBIMU
npoleccaMM € [IPUMEHEHUEM
COBPEMEHHOr0  OOOpYAOBaHUSI U
MaTepuaJoB;

[1K-5.4. YMeeT BecT TEXHUYECKYIO
JOKYMEHTALMIO U OTYETHOCTb.

¥ JIEKTPOCHAOKEHH S TOPHBIX padoT

Ymers: OCYILIECTBIISAT u
KOPPEKTHPOBaTh TEXHOJOTMYECKUe
IpOLIECChl TOPHOTO TPOM3BOACTBA,
MPUMEHSATL CPEACTBA MEXAaHNU3allUU U
JIEKTPOCHAOKEHHSI TOPHBIX PadoT.
KAaueCTBEHHO pa3pabaThIBaTh
TEXHUYECKYI0  JIOKYMEHTAllMI0 |
OT“IéTHOCTb, BBIITIOJIHATH
TEXHOJIOTMUECKUE YEPTEKH.

Brnamets:  MeTOOMKaMu — pacuera
MapamMeTpOB M  BBIIOJHEHUA U
KOPPEKTUPOBKU  TEXHOJIOTMYECKUX
IPOLIECCOB TOPHOTO MPOU3BOJICTBA,
CPEICTB  MEXaHU3allUK  TOPHBIX
paoor.

3. Conep:kanne QUCHUILIAHBI

3.1. Pazgeqanl JUCOUILINHBI H BUABI 3aHATHH




3.1 CTpykTypa JHCOMILIHHBI JUIA 3209HOH ()OPMBI 00yUeHH s

Mopyns | Homep [HaumeHnosanue Tewmsb! pazaena Bcero | Aymutopnsl | C
pasgena pasgena 4acoB € 3aHATUSA P
C
JU |11 [ JI
K |[3 |P
(C
3)
| 1.1 Ooume Krnaccuguxkanus ropHsix 22 2 {2 [0 |18
CBEIEHUSA O BBIPAOOTOK.
TOPHBIX [TpoekTHpOBaHKHE TOPHBIX
BbIpabOTKax M | BeIpadoTOoK CBOMCTBA N
CBOWCTBax KJIacCU(pUKAIMs TOPHBIX
TOPHBIX NOPOJ HOPOA.
1.2 [Topnepxanue I'opHOe naBneHue. 42 4 16 (0 |32
TOPHBIX Kpermenue ropHbix
BBIPAOOTOK. | BeIpaOOTOK. Pacuer kpernm
TOPHBIX BBIPAOOTOK.
Bo3sBenenue kperneil.
2 2.1 [Tporueccwt BypoB3peiBHas oTOOIKa 33 3[4 10 |26
paspyiieHusi | nopoasl. Pacuer macnopra
TOPHBIX TIOPOL BbBP. Mexannueckas
0TOOIKA TOPHBIX MTOPO]T
2.2 [Tpornecce Y6opka moposl u3 26 2 {4 [0 |20
NOTPY3KH U Tpa | TMPOXOJUYECKOro 320051
HCIIOPTUPOBaH TpaHcriopTupoBaHue
sl TOPHBIX MOpOABI U3
TIOpOJI MTPOXOIYECKOro 32005
3 3.1 [IpoBerpuBanu CriocoObl U CXeMbl 24 2 12 10 (20
€ TOPHBIX NIPOBETPUBAHMS TOPHBIX
BBIPAaOOTOK BbIpaboTOK Pacuer
napamMeTpoB BEHTHISIHH.
3.2 Texuosorus TexHosorusi npoBeeHe 69 3 12 10 |64
NPOBEICHHUS TOPU3OHTAILHBIX U
TOPHBIX HAKJIOHHBIX TOPHBIX
BBIPaOOTOK BbIpaOOTOK TexHosnorus
MpOBE/IeHuE
BEPTUKAJIbHBIX
BBIPaOOTOK. TexHomnorus
NIPOBEJICHUS] TOPHBIX
BBIPA0OTOK
CreaIbHBIMU
criocodaMu




Hroro

216 |16

20 10 (180

3.2.1. JIekinoHHbBIE 3aHATHA, COJEPIKaHNe H 00beM B Yacax

3.2. Conep:xkanue pa3jaesioB JUCHUILINHBI

TOPHBIX
BBIPA0OTOK.

I1-94-80. PacueT npoyHbIX pa3MepoB
pam-HOM, apOYHOM, MOHOJIMTHOM,
OeTOHHOI, aHKEPHOU U
HaOpBI3rOETOHHOM Kperex.

Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
1 1.1 I'opnble Knaccugukanms ropHbIX BBIPaOOTOK. 1
BoIpaboTku. [1p DIeMEHThl TOPHOW BBIPAOOTKH,
OEKTUPOBAHUE OCHOBHBIE 110/13€MHBIE TOPHBIE
TOPHBIX BbIpaOOTKU. POPMBI U pa3Mepsl
BBIPAOOTOK IUIOIA/IM MONIEPEYHOT0 CEYEHHS B
cootBeTcTBHHU C TpeOoBanusMu PI1b u
CHull. Crioco0bI IpoBeieHHs TOPHBIX
BhIpaOOTOK. [Ipoxoqueckuii UK,
MIPOLIECCHI U ONEepaLiK ITPOXOIYECKOTO
nukJja. JJokyMeHTalys Ha IpOBeACHUE
TOPHOM BBIPAOOTKH.
1.1 CaoiicTBa [1noTHOCTHBIE, TPOYHOCTHBIE, YIIPYTHE, 1
KJIaccu(puKanu TEIUIOBbIE, JIEKTPUYECKUE U
sl TOPHBIX MarHUTHbIE CBOVCTBA FOPHBIX MOPOI.
nopoJ, Knaccugukanym nopoj 1o Kpenocru,
TPEIMHOBATOCTH, OYPEHHUIO U
B3PbIBAEMOCTH.
1.2 I'opnoe ITonATHE TEpMUHA - TOPHOE JABJICHUE U 1
JaBJICHUE. HaIPsKEHHOE COCTOSIHUE MACCHUBA.
Mertopapl onpesieseHns BEJTMUUHbI
TOPHOTO JasyeHusA. Kpurepun oneHkn
YCTOMYMBOCTH FOPHBIX IOpoJ. Pacuer
YCTOWYMBOCTH TIOPOJ, ¥ BHIOOP THMA
kpenu cornacHo CHull.
1.2 Kpemnnenne IloHsATHE TEPMUHOB - rOpHas Kpelb U 1
TOPHBIX KperuIeHHe TOPHBIX BHIPAOOTOK.
BBIPA0OTOK. Krnaccugukanus ropHsix Kpenei.
OO6nacTh MpUMEHEHUsT PA3INIHBIX
BUJOB Kpenu. Buapl 1 Tumel Kkpenu,
MaTepuabl JJ1 U3rOTOBJIEHUS TOPHBIX
Kpeneil.
1.2 Pacuer kpeniu | Pacuer Harpy3ku Ha kpenb no CHUII 1




1.2 BosBenenne | MexaHnuzanus u opranuzanys pador 1o
Kperien. BO3BejIeHuI0 Kperneil. CocTaBieHue
NacropTa KperyieHus TOpHOR
BBIPa0OTKH.
2.1 BypoB3pbiBHas [TpumeHsieMoe 000pyIOBaHUE JIJIsS
0TOOMKA OypeHus uiypoB. BypoBoii
HOPOJIBI uHcTpyMeHT. CpeacTBa 3apsKaHus U
VHULMUPOBaHus 3apsanos BB.
2.1 Pacuer Bei6op u pacuer 3apsinoB BB u cpencts
nacriopra bBP. | ununuupoBanusd. Pacuer mapamerpos
BBP u cocraBnenue cxeMsl
pacnonoxenus uiypos. CocTaBiieHue
nacniopra bBP.
2.1 Mexanunueckass |KomobaiiHbl n36upareibHOro u 6ypoBoro
0TOOIiKa aevictus. TexHosorus npoBeieHust
TOPHBIX TOPOJl | BHIPAOOTOK KOMOAWHOBBIM CIIOCOOOM.
2.2 Yo6opka Mexanu3arus yOOPKU B30pBaHHOM
HOPO/IbI U3 HOPO/Ibl, OpraHu3alys pador 1no yoopke
IIPOXOJYECKOTr0 HOPOJIBI
32004
22 Tpancrioptupo | Ilpuzadoiinblil TpaHcIOpT. MalvHbl 1
BaHME MOPOJIbI MeXaHU3Mbl IOKOMOTHUBHOI0,
u3 CaMOXOJJHOTO U KOHBEHEPHOTO
IIPOXOJYECKOT0 TPaHCIIOpTa
32005
3.1 Crioco6s 1 |[IpoBeTpuBaHue 320051 TIOCIIE B3PIBHBIX
CXEMBI padoT: crocoOsl, CXeMbl, 000PYIOBaHUE.
NIPOBETPUBAHU [TpuBenenue 326051 B 6e30MacHOe
sl TOPHBIX COCTOSIHME
BBIPAOOTOK
3.1 Pacyer Bri6op criocoba 1 cxeMsbl
napamMeTpoB | POBETPUBAHUS TYIMKOBOM BHIPAOOTKH.
BEHTWIALIAN Pacuyer napameTpoB BEHTWIALIUU
TYNHMKOBOU BbIpaOOTKHU. COoCTaBIeHNe
nacropTa NpoBETPUBAHHUS.
3.2 TexHonorus TexHOIOrMuecKre CXembl IPOBEICHNUS
MpoBeJeHNE TOpHBIX BbIpa®oTOK. Pacuer rpacuka
TOPHBIX OpraHu3anyy padoT 0 HOPMATUBHON
BBIPAOOTOK TPYJOEMKOCTH U SKCIUTyaTallMOHHON

MPOU3BOJUTEIBHOCTH MPOXOYECKOTO
obopynoBanus. TexHomorus,
OpraHu3als ¥ MeXaHU3alus

MIPOBEICHHUSI TOPU30HTAILHBIX TOPHBIX

BbIPabOTOK. TeXHOI0rksI, OpraHu3arus




Y MEXaHU3aLus IIPOBEICHUs
HAKJIOHHBIX TOPHBIX BHIPAOOTOK.

3.2 TexHomorus Knaccudukanuys BoccTaonmx. 1
IIPOBE/ICHUE Haznauenue, ¢popMbl 1 pa3zmepsl
BEPTUKAJIbHBIX IUIOLIAIH MTONIEPEYHOTO CEUEHU .
BBIPA0OTOK. TeXHOJOrMYECKUE CXEMbI ITPOBEACHUS
BOCCTAIOIINX: OOBIYHBIM CIIOCOO0OM, C
nomoipio KIIB, Oypenuem,
B3pBIBAHHEM 3apsI0B B ITTyOOKHX
CKBaXMHAaX.
32 TexHosorus TexHoJorus NpoBeeHs TOPHBIX 1
NpoBeieHUsT | BBIPAOOTOK CIIENMaIbHBIMU CIIOCOOAMM
TOPHBIX
BBIPa0OTOK
CHeLMaTbHBIMU
criocodamu
3.2.2. IlpakTnuyeckue 3aHATHS, COjJAepKaHue H 00beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paznena (B "acax)
1 1.1 dopma u Bei6op hopMBI 1 pacueT pazMepoB 1
MOTNEPEeYHOe MIOTNIEPEYHOrO CEYEHU 1 TOPHON
ceueHue BBIPA0OTKHU.
TOpHOM
1.1 dopma u [TocTpoenune nonepeyHoro ceyeHus 1
MOTIEPEYHOE TOPHOM BBIPAOOTKH.
CeueHue
TOPHOM
BBIPAOOTKHU
1.2 I'opHoe Bri6op tuna kpenu u pacyer 2
JaBJIEHUE YCTOMYMBOCTH MOPOJ] M HATPY30K Ha
Kperb.
1.2 Pamnoe Pacuer 3;11eMEHTOB PaMHOTO KpEIUIeHUS 1
KpeIuieHnue TOPHOI BBIPAOOTKH.
TOPHOM
BBIPAOOTKH
1.2 CmutomHoe Pacuer 3;11eMeHTOB KperuieHrs: TOpHOI 1
KpeIuieHue BBIPAOOTKHU TOPKPET-OETOHHOM.
TOPHOU
BBIPA0OTKH.
1.2 AHKepHOe Pacuer anemMeHTOB KpenuieHusi TOpHOi 1

KpCIUICHUEC

BbIPA0OTKY aHKEPHOU KPEMbIO.




TOpPHOM

BBIPAOOTKH
1.2 [Tacnopt CocrapiieHre nacrnopra KperjieHus1 Ha
KpeIUIeHus Ha MPOBEJCHNE TOPHOI BBIPAOOTKHU.
IIPOBEICHUE
TOPHOM
BBIPAOOTKH
2.1 B3apeiBuatbie | Beibop BB u cpesictB nHMIIMMPOBaHUS.
MaTepuaibl OnpenenieHre ONTUMaJIbHBIX
[TapameTpsl [IapaMeTpPOB IIITYPOBbIX 3aPs/I0B.
LIy POBBIX
3apsA10B
2.1 Cxema CocraByieHue cXeMbl pacronoKeHUs!
pacnionioxeHusi | ImImmypoB B 3a0oe. Pacuer nmapamerpos
LIIypOB B BbBP, nocrpoenue cxembl
3aboe. pacroyiokeHus 3apsijaa B LIype.
[TapameTpbl
BEBP
2.1 MoHnTax CocraBiieHre CXeMBI MOHTakKa
B3PBbIBHOM B3PBbIBHOH ceTH. PacueT OCHOBHBIX
CETH. roKa3ateJieli O0ypOB3pBIBHBIX padoT.
Ilokasarenn
bEBP
2.1 [Nacnopt bBP Cocrasnenue nacnopra bBP Ha
Ha IpOBEJEHUE MPOBEJCHNE TOPHOU BBIPAOOTKH.
TOPHOU
BBIPAOOTKH
2.2 [Torpy3sounsie Br160p morpy30uHbIX MalvH U
MaIlVHBI TEXHOJOIMUYECKOU CXEMBI
TPAHCIIOPTUPOBAHHUSI TTOPOIBI U3 320051
2.2 [Torpy3ka PacueT nmorpy3ku ropHoit Maccel
TOPHOH MacChl MOrPy30YHBIMHM MallIMHAMU B
MOrPy304YHBIMU TPAHCIIOPTHBIE CPENICTBA.
MalIMHaMH1
22 ITorpyska Pacuer norpy3sku u
TOPHOM MacChl TPAaHCIIOPTUPOBAHUA TOPHOU MAaCChI
CaMOXO/IHBIMU CaMOXOJJHBIM 000PYIOBaHHEM.
1™
2.2 [Torpy3ska Pacuer ckpenepoBaHusi TOpHOW MacChl
TOPHOW MAacChlI u3 3a6011.
CKpENEpHbIMU

yCTaHOBKaMH




3 3.1 IIpoBerpuBanu Bri6op criocoba u cxemsl 1
€ TYITMKOBON | MPOBETPUBAHMS TYIIUKOBOW BBIPAOOTKH.
TOpHOI Pacuyer napameTpoB BEHTUIISLIUU
BBIPA0OTKH. TYMHUKOBOW BBIPAOOTKH.
3.1 [Tacnopt CocrapiieHre nacrnopra npoBeTPUBAHUS 1
IPOBETPUBAHU TOPHOM BBIPAOOTKH
s1 TOPHOU
BBIPAOOTKHU
32 TexHosornuec OnpeneneHrie HOPM BBIPAOOTKH U 1
KHe MPOLIECCHI BPEMEHM Ha TEXHOJIOTMYEeCKue
IIPOBE/ICHUS MIPOLIECCHI TIPOBEJECHUST BHIPAOOTKH.
BBIPAOOTKH.
32 I'pacpux IToctpoenue rpaduka opraHu3aLun 1
OpraHu3aIu pador. Pacuet cebectonmoctn
pabort B 3a00e. npoBeleHus 1 .M BbIpaOOTKU
Cebecronmoct
b IIPOBE/ICHUS
I m.m
BBIPAOOTKH
3.2.3. JlabopaTopHbIe 3aHATHSA, COJIEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
3.3. Coaep:xanne MaTepnaaoB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3yUYeHHe
Mopayas | Homep | Copepkanue MaTepHasos, Bujipl camocTosTeNbHOM TpynoemMKocTb
pazgena BBIHOCMMOTI'O Ha JIeATEeIbHOCTH (B yacax)
CaMOCTOSITEIbHOE
U3yyeHue
1 1.1 OO01ue cBeIeHus o COCTaBJIEHNE KOHCIIEKTA, 18
TOPHBIX BBIPAOOTKAX U aHaJIM3 HOPMATUBHBIX
CBOWCTBaX T'OPHBIX NOPOJ, JOKYMEHTOB
1.2 [lonnepxaHue ropHbIX BeinosHeHne NpoeKTHBIX 32
BBIPA0OTOK 3aJaHU
2 2.1 IIpoueccs paspyiieHus BeirosHeHre TpOEKTHBIX 26
TOPHBIX NOPOJ 3aJjaHuUi
22 ITpouieccs! morpysku u BeinosiHeHue pOEKTHBIX 20

TPAHCHOPTUPOBAHUS
TOPHBIX [TOPOJ

3aJaHun
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3 3.1 IIpoBeTprBaHue rOPHBIX BeirosiHeHue npoOeKTHBIX 20
BBIPA0OTOK 3aJaHUi

3.2 TexHoJiorust IpoBeIeHN BbinosHeHue mpoeKTHBIX 64
TOPHBIX BBIPAOOTOK 3aJaHU

4. PoH/I OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOYHOMI
aTTecTaniu 00yJarImuXxcs Mo U CHUILINHE

(DOHI[ OLICHOYHBIX CPE€ACTB TEKYILIETrO KOHTPOJIA U HpOMe)I(YTO‘IHOfI aTTeCraguu 110 HUTOraM
OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJICH B IPHUJIOKECHUM.

DoH OLIEHOYHBIX CpEeICTB

5. Yue6HO-MeTOAMUeCKO€e 1 HH(OpMANIOHHOE O0ecneyeHne JHCIUIIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHbIE N3 aHUA

1. Kaprosus b.A., ®eagynen b.1. u np. [laxtHOe 1 moazemuoe crpoutensctso. B 2 1. T. 1. - M:
MITYVY, 2003. - 732 c.

2. Kaprosus b.A., ®engynen b.1. n np. [llaxTtHOE 1 nmoazeMHoe crpoutensctBo. B 2 1. T. 2. - M:
MITY, 2003. - 815 c.

3. MeageneB B.B., beitnua A.B. TIpoekTripoBaHue MPOM3BOACTBA PadOT Ha MPOBEACHNE TOPHBIX
BBIPa0OTOK: yueOHoe rnocodue. - Yura: 3a0I'Y, 2018.- 192 c.

5.1.2. U3panua n3 DBC

1. TexHoJOrMs MPOBEJEHNUS TOPHO-PA3BEIOYHBIX BBIPAOOTOK: [DNIEKTPOHHBIN pecypc] : yueOHHK.
JlykbsaHoB B.I'., ITankpatoB A.B., IlImypeirun B.A. ToMckuii NOJUTEXHUYECKUI YHUBEPCUTET.
2015.

2. IlTaxtHOE M moa3eMHoe cTpoutebeTBO. B 2 1. T. 2 [DnexTponssiid pecype] / b.A. Kaprosus,
b.M. ®enyneu, M.H. lynnuk, FO.H. Mansuues, B.1. Cmupnos, B.I'. Jlepnep, YO.I1. PaxmanuHOB,
B.K. ®uceiickuii, B.M. Pesynenko, B.JM. Kypnocos, A.H. [lankparenko, E.}O. Kymkosa - M.:
I'opnas knwura, 2003.

5.2. JlonoHUTeEJILHAS JJUTEpaTypa
5.2.1. IleyaTHBIE N3 JaHUA

1. depepasbHble HOPMBI W TIpaBWIa B OOJACTH IMPOMBIILUIEHHOH Oe3omacHoctu "[lpaBuiia
0€30MacHOCTY TIPY BEJIEeHUM TOPHBIX paboT U mepepaboTKe TBEPAbIX IMOJIE3HBIX MCKOMAaeMbIX" OT
08.12.2020. Ne 505 - Mocksa, 2021. — 338 c.

2. denepanbHble HOPMBI M TpaBWia B 00JAacTH MpPOMBIIUIEHHOW Oe3omacHoct "[lpaBmiia
0€30MacHOCTM TIpH  TPOM3BOACTBE, XPAaHEHMM W TPUMEHEHHM B3pbIBYATHIX MAaTEepHasOB
npombiiiieHHOro HazHadeHus" ot 03.12.2020. Ne 494 - Mocksa, 2021. — 351 c.
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5.2.2. U3panua n3 DBC

1. Metonsl BemeHHsi B3pbBHBIX paGor. Y. 2. B3pbBHBIE paOOTHI B TOPHOM Jielie U
IIPOMBIIIIEHHOCTH [DIeKTpOHHBIN pecypc]: YueOnuk st By3oB / Kyryszos B.H. - 2-e u3n., crep. -

M.: I'opnas knwura, 2011.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 OUCKOBbIE€ CHCTEMbI

HazBanue Ccbika
DIeKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com
«M3paTenbcTBO «JIaHb».

DJIEKTPOHHO-OMOTMOTEUHAS cucrema | https://www.biblio-online.ru
«IOpaitT»

DNeKTPOHHO-ONOIMOTEUHAS cucrema | http://www.trmost.com
«Tpoutikui moct»

Hayunas 3JIEKTPOHHAs oubmorteka | https:/elibrary.ru
eLIBRARY.RU

['ocynapcTBeHHas myOJIMIHAST HayuyHO- | http://www.gpntb.ru
TexHU4eckasi oudnmoreka Poccun

Bubnmoreka TeXHUYECKOM JIMTepaTyphl http://techlib.org

6. Ilepeyenr MporpaMmMHOro o0ecrnedeHnst

[TporpammHoe obecnieuenue odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

[IporpamMmmHoe obecrieyeHre creluaibHOr0 Ha3HAUSHUS:

1) Autodesk AutoCad 2015
2) MyTestX

3) NanoCad

7. MaTtepuajbHO-TeXHIYeCKOe o0ecrneuyeHne JHCIUILIAHDI

HanmeHoBaHMe IOMeNIeHN /151 TPOBEACHHUSI
yueOHBIX 3aHATUH W U1 CaMOCTOSTENILHOM
PadoThl 0OyYAIOLTUXCS

OCHAILIEHHOCTD CIIEUALHBIX [TOMEILIEHUNA U
TIOMENIeHUH JIJIS1 CAMOCTOSITEIbHOW PadOTHI

VyeOHble ayauTOpuu Ui TPOBEIEHUS
3aHATUH JIEKLIMOHHOIO THIIA
V4yeOHble  ayAUTOpPUM IS TIPOBEICHUS
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MNPAKTUYCCKUX 3aHATUIA

VyeOHble ayguTOpUM [AJisi MPOMEXKYTOUHOM
aTTecTalyu

Vuebuble  ayautopum i KypcoBoro | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
IPOEKTUPOBaHUA(BBIIIOJTHEHUS KypCOBBIX | OOy4eHHMsl yKa3zaH B THacropre ayIuTOpUH,
pador) 3aKPEIUIEHHON paclMCaHueM 1o Kadeape

VueOHble aymuropud ISl NIPOBECHUS
I'PYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALUI

V4eOHble ayTUTOPUM IS TEKYIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIUA IO OPraHn3allui U3YyYECeHUA MU CHUIIINHbI

s a¢ppeKTMBHOrO OCBOSHMSI MaTepHualia JUCIHUILUTUHB HEOOXOAMMBIM SIBJISIETCS BBIIOJHEHUE
CJIE/TyIOIUX TPeOOBAHMIA:
- o0s;3aTesIbHOE TMOCENICHUe BCEeX JIEKIIMOHHBIX W TPAKTUYECKUX 3aHATHH, CIOCOOCTBYIOIIEe
CUCTEMHOMY OBJIAJICHUIO MAaTepUAJIOM Kypca;
- BCE BOIPOCHI COOTBETCTBYIOIIUX Pa3/Ie/iOB U TEM IO AUCHUILTUHE HeoOX0oauMo (hbUKCUPOBaTh (Ha
JOOBIX HOCUTENSIX UH(OPMALIUH);
- 00s3aTe/IbHOE BBHINTOJIHEHWE JOMAIIHUX 3a/IaHUN  sBJIAETCS BaXHEWIIMM TpeOOBaHUEM U
ycioBrueM (POPMUPOBAHUS LIEIOCTHOTO U CUCTEMHOTO 3HAHUSI 10 JUCLIUIUIMHE;
- 00513aTeJILHOCTD JIMYHOM aKTUBHOCTH KJKIOTO CTY/ICHTA Ha BCEX 3aHATHUSAX MO TUCIUTUIMHE;
- B CJIy4YasiX HESICHOCTH KaKHMX-JTMOO BOIIPOCOB, OOCYKIaeMbIX Ha 3aHSATHIX, HEOOXOJUMO 3a]aTh
COOTBETCTBYIOIIHE BOIPOCHI IIPEIoIaBaTeIio, a He OCTABJISITh MX HETIOHATHIMH;
- B CJIydasix MPOIYCKOB 3aHSITUN MO YBaXWUTEJIbHBIM MPUYMHAM CTyJEHTaM MpPeAoCTaBIseTCs
IIPaBO TIOATOTOBKH W IPEJICTABJICHNS 3aJJaHUA M OTBETOB HA BOMPOCH M3YYEHHOTO Marepuasa, ¢
pacyeToM Ha OMOIIIb MPENOAABATENS B €T0 YCBOCHUHU;
- B CJIy4asix MPOITyCKOB 0e3 yBaKUTEJIbHOUW MPUYMHBI CTYJIEHT 00S13aH CAMOCTOSATEIbHO U3YYHTh
COOTBETCTBYIOIIHII MaTepuall;
- HEeOOXOJMMBIM YCJIOBUEM SIBJISIETCS CaAMOCTOSITEJIBHOCTh M HWHUITUATHBHOCTH CTYJCHTOB TIPH
KOHTpoJie HaGopa Oa/uiOB MO JUCHUIUIMHE JJisl YCIHEIIHOTO MPOXOXISHUS MPOMEKYTOUHON
aTTECTAIUH.
CamocrositenibHast paboTa CTYAGHTOB Ipearoaraer:
- CaMOCTOATEJIbHBIA TOKWCK, OOpadOTKY (aHAJU3, CHUHTE3, OOOOIINeHWEe W CHCTeMaTU3alnio),
a/IanTaluio HeoOX0AMMOM MO AUCIUILIMHE UH(pOpMALIIK;
- BHIITOJIHEHHE 3aJaHUI JIJTSI CAMOCTOSATEIbHOU PadOTHI;
- U3y4YeHHe U YCBOEHHE TeOPETUUECKOro MaTepuaa, MpeCTaBIeHHOrO Ha JIEKIIMOHHBIX 3aHSITUSIX
Y B COOTBETCTBYIOIINX JIUTEPATYPHBIX UICTOUHUKAX (PpeKOMEHIyeMasi OCHOBHAs U JIOTIOJTHUATEIbHAS
JUTepaTypa);
- CaMOCTOSITeIbHOE U3YYeHHE OT/IETIbHBIX BOIIPOCOB KypCa;
- MOATOTOBKA K MPAKTUYECKUM M CEMUHAPCKUM 3aHSITHSIM, B COOTBETCTBUM C PEKOMEHAAIUSIMU
nperojiaBaTesyisi  (BBITOJIHEHNEe KOHKPETHBIX 3aJIaHUi, COOTBETCTBYIOIIME OpraHU3alMOHHBIE
JIEVICTBUS U T.11.).
Mertoarka paGoThl HaJl KYPCOBBIM ITPOEKTOM:
- IOCTaHOBKa LIEJIH;
- camocTosITeIbHast paboTa CTy/IeHTa B COOTBETCTBHH C 3a/1a4aMK 1 (DYHKITUSMU;
- IPOMEKYTOUHBIE OOCYKIECHUS Pe3yJIbTaTOB MPOSKTUPOBAHMUS;
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- ohopMIIeHHE Pe3yJIbTaTOB MPOEKTA;

- TIpe3eHTAIIUS U 3allUTa MPOEKTa;

- 00CyXJeHHE W aHaJIM3 TIOJYYEHHBIX Pe3yJIbTaToOB (C BBIIEJCHUE CHIBHBIX U CJIa0ObIX CTOPOH
MPOEKTA, U OIMHOOK);

- (hopmysIpOoBaHUE BBIBOJIOB.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Banepuii BacuibeBuu MenBenes

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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