HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 12 MefiepivbBide rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

1073Offe6b1EdOéﬁﬁﬁ%ﬁdgﬁioﬁi%Sﬁ(kA@}lenowaTeHLCKuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

PabGouast mporpamMma JUCIUTIIUHBI (MOJTYJIS)

CoBpeMeHHbIe METOAbI IPOEKTHPOBAHUS
000pyA10BaHUA METALITYPIHYECKOI0 POU3BOACTBA

3akpeneHa 3a noxapasaeneHueM Kadenpa MeTamryprudeckux TexHooruit u obopynosanuns (HoBorponmkuii drmian)

Hamnpasnenue noaroroBku 15.03.02 TexHomornueckre MauHbl 1 000pyAOBaHUE
IIpoduns Mertanypruueckue MaliHbl 1 000py10BaHKE
Ksamuduxauus Bakanasp
®dopma o0yueHust 3a04Has
OO0mast TPyA0EMKOCTb 43ET
Yacos 1o yueOHOMY TUTaHY 144 @®opMBI KOHTPOJISL HA Kypcax:
B TOM YHCIIE: JK3aMeH 4
ayIUTOPHBIE 3aHATHSA 20
caMoCTOsITeNIbHAs paboTa 115
4acoB Ha KOHTPOJb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 4

Bun 3anaruii vy | PO Hroro
Jlexnuu 4 4 4 4
JlabopaTopHsle 16 (16 |16 [16
Uroro ayn. 20 120 |20 |20
Konrakrnas pabota 20 120 |20 |20
Cam. pabora 115184 | 115 |84
Yacel Ha KOHTPOJIb 9 4 9 4
HTtoro 144 (108 | 144 | 108




IIporpammy coctaBui(u):
Jloyenm, Kumanos A.A.

Pabouas nporpamma

COBpeMe}Il-lble M€ETOAbI NIPOCKTUPOBAHUSA 060py11013amm METALTYPruieCKoro nNpou3Boacrea

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBII rOCy1apCTBEHHBIH 00pa30BaTENBHBIN CTAHAAPT BHICIIEr0 00pa3oBaHus - OakalaBpHaT 110 HAITPABIECHHIO TTOITOTOBKA
15.03.02 TexHonormueckue MaIuHel H 000pyaoBaHue (puka3 MuHo6pHayku Poccun ot 25.11.2021 1. Ne 465 0.8.)

CocrapneHa Ha OCHOBaHUH y4eOHOTO IIJIaHa:

15.03.02 TexHonormueckue MamuHe! 1 00opyaoBanue, 15.03.02 23 Texnoxorud. MamuHe 1 06opynoBarne [IpMMuO 3aou.plx
Meramtyprudeckue MalIiHbl 1 000pyI0BaHUE, YTBEpkKAeHHOro YueHsiM coBeToM @PTAOY BO HUTY "MUCuC" B coctase
cootserctBytomeit OTTOIT BO 30.11.2022, npotokon Ne 41

Vrepxaena B cocrase OITOIT BO:

15.03.02 TexHonormueckue MamIiHel ¥ 000pyJ0BaHKE, MeTaTyprudeckiue MalIiHbl 1 000pyJ0BaHUE, YTBEPKACHHON Y YeHBIM
coserom ®I'AOY BO HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma onoOpeHa Ha 3acelaHuU

Kadenpa meraaaypruyeckux TexHoJoruii u ooopyrosanusi (Hosorpounkuii puiauasn)

IIpotokon ot 16.03.2023 ., Ne§

PykoBonutens noapasaenenus k.1.H. lllanosanos A.H.



1. HEJIX OCBOEHUA

1.1

Ienpro IUCIUILTNHEI ABIACTCSA H3Y49eHHE HAYIHBIX OCHOB ITPOEKTHPOBAHMS METAJUTYPrHUECKUX MAIINH U 000pYIOBaHHS,
IIPUHUUIIOB UX PAllMOHATIBHON SKCILTyaTaluH.

1.2

3amavyaMu JUCHUAIUIMHEI SIBISIETCS:

1.3

- U3y4eHNe OCOOEHHOCTEH MPOEKTUPOBAHNS TEXHOJIOTHUECKHUX MPOIECCOB IIPH M3TOTOBICHUHU, COOPKE M PEMOHTE MAIINH
1 000py10BaHUS;

1.4

- U3y4YeHUE OCHOBHBIX HANIPABICHUI Pa3sBUTHUS U MOACPHU3AIMY METAJLUTyPrHUECKUX MAIIUH U 000pYIOBAHUS;

1.5

- IPUMEHEHHE TOJTyYeHHBIX 3HAHUH TS IPON3BOACTBA MAIIMH B 000pYJOBaHHUS, TIOMCK ONTHMAIBHBIX PEIICHUH IIPH UX
CO3/1aHUM, TIOBBILICHUY HAJICXKHOCTH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |I'mppaBnudeckoe U MHEBMATHYECKOE 000PYIOBAHUE METAITYPIUUYECKHX 3aBOJIOB

2.1.2 | Jeranu MaluH

2.1.3 | AedhopmanroHHBIE METOBI HAHOCTPYKTYPUPOBAHUS METAILIIOB

2.1.4 | OCHOBBI TEXHOJIOTHH MAIIMHOCTPOEHUS

2.1.5 | OcHOBBI TPHUOOIOTUH U TPUOOTEXHUKHI

2.1.6 |Maremaruka

2.1.7 |Marepuanosenenue

2.1.8 |MexaHuKa KHIKOCTHU U ra3a

2.1.9 | Conporusienue MaTepuanoB
2.1.10 | Teoperuueckast MEXaHHUKa
2.1.11 | Teopust BeposiTHOCTEH U MaTeMaTH4YeCKas CTATUCTUKA
2.1.12 | Teopust MEXaHU3MOB U MaIllUH
2.1.13 | TemnorexHuka
2.1.14 | TexHonorust KOHCTPYKIIMOHHBIX MaTEPHUAJIOB
2.1.15 | VueOHas npakTHKa
2.1.16 | ®uzuka
2.1.17 | AHamuTH4ecKasi reOMETpUS U BEKTOpHAs airedpa
2.1.18 | Hudopmatuka
2.1.19 | Xumus

2.2 JucuunianHbl (MOAY/1H) U NPAKTHKH, ISl KOTOPBIX 0CBOCHHE JAHHOM JUCHUIIIUHBI (MOAYJIS)) HEO0XO0AHMO KaK

npeamecTBylomee:

2.2.1 | AvHAMUKA U IPOYHOCTH TEXHOJIOTUYECKUX MAIIHH

2.2.2  |KypcoBas Hay4HO-HCCeI0BaTeNbCKas paboTa (JyacTp 2)

2.2.3 |IogroToBka K Hmporeaype 3aluThl | 3aINUTa BBITYCKHOH KBaTN(HUKAIIMOHHON PaboTHI

2.2.4 |IIpaBoBeneHue

2.2.5 |IIpepnunnoMHas IpaKTHKA

2.2.6 |IIpombIuIeHHAs YKOJIOTHS

2.2.77 | OkcmiyaTanus U pEMOHT METANIypTUYE€CKUX MaIlluH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA
4. CTPYKTYPA U COJAEP)KAHUE
Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeHI Ui pecypesl padoTsI

Pasgen 1. CAIIP
MeTAJIYPruYecKuX MalluH




1.1 Meramryprudyeckuii arperar 2 JI1.1J12.1J13.

KakK O0OBEKT 1J13.2
KOHCTPYUPOBaHHUS. 0102254
Mertonomnorus

KOHCTPYUPOBaHHS

METaJLTyPrH4ecKoro

obopynoBanust. TexHOIOTHS

KOHCTPYHUPOBaHHUS

METaJLTypPrH4ecKoro

obopynoBanus. CocTaB U

cTpykrypa CAIIP.

TexHnyeckoe

obecnieyeHue. /Jlex/

1.2 MogenupoBaHue 2 JIL.1J12.1J13. o opme
nommuunauka F'OCT 8338- 1J13.2 "I'pynnosas
75 /J1a6/ 2102254 pabora"

1.3 Merononorus 10 JI1.1J12.1J13.
KOHCTPYUPOBaHUS 1J13.2
METaJULypru4ecKoro 012233 54
obopynosanus /Cp/

1.4 MogenupoBaHue 2 JI1.1J12.1J13. o ¢opme
KOHHYECKOT0 3y0UaToro 1J13.2 "I'pynmoBas
Koueca /J1a6/ 2102254 pabota"

1.5 Cocra u crpykrypa CAIIP. 10 JI1.1J12.1J13.

TexHrueckoe 1J13.2
obecnieuenue. /Cp/ 21523324

1.6 Cosnanue cOOpKH y3iia 2 JIL.1J12.1J13. o ¢opme

MexaHu3ma /J1a6/ 1J13.2 "I'pynmoBast
0103254 pabora"

1.7 Meroauueckoe u 2 JI1.1J12.1J13.
OpraHu3aIIOHHOE 1J13.2
obecrieuenne CAITP. 2122
OBOTIONUS Pa3BUTHSL.

KoHnemniuys 1 MeToqoIorus
ABTOMAaTH3MPOBAHHOTO
KOHCTPYUPOBAHUS
METaTyPru4ecKoro
obopynoBaHus. TexHOIOTHU
ABTOMAaTH3UPOBAHHOTO
MPOESKTHPOBAHHUS
METaJLTypPrH4ecKoro
obopynoBanus. /JIex/

1.8 Co3pnanue yepTexa Kopiyca 4 JI1.1J12.1J13. o gopme
o mozenu /J1a6/ 1J13.2 "I'pynnosas

pabora"

1.9 Meroaudeckoe 1 14 JI1.1J12.1J13.
OpraHu3aIMIOHHOE 1J13.2
obecneuenne CAIIP. 01323354
Opomonust passutus. /Cp/

1.10 | Co3nanue ueprexa 3y04aToro 2 JI1.1J12.1J13. o opme
Koueca /J1a6/ 1J13.2 "I'pynmoBast

pabota"

1.11 Konuenuust u meronomnorus 10 JIT.1J12.1J13.
ABTOMATH3HPOBAHHOTO 1J13.2
KOHCTPYUPOBaHUS 2132053 54
METaJTyprHIecKoro
obopynoBanus. /Cp/

1.12 | Co3nanue cOOPOUHOTO 4 JI1.1J12.1J13. o ¢opme
yeprexa u 1J13.2 "I'pynmoBas
cnenupukanun /J1a6/ 2109254 pabota"

1.13 | Texnomorus 20 JIT.1J12.1J13.
aBTOMAaTH3UPOBAaHHOIO 1J13.2
MPOEKTUPOBAHUS 213253 54
METaJTypPrHIecKoro

obopynosanus. /Cp/




1.14  |IloaroroBka k 3auety /Cp/ 4 20 JI1.1J12.1J13.
1J13.2

1.15 |IIpoBenenue 3avera /3auét/ 4 4 JI.1J12.1J13.
1J13.2

5. ®OHJ OHEHOYHBbIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bomnpocsr k 3amure nadopatopubix padot (I1K-1.2-31,¥1,B1; YK-7.2-31,¥1,B1; I1K-2.1-31,Y1,B1; OIIK-2.1-31,Y1,B1)

UYro mpezncrasisier codoit napopmanmonHoe obecnieuernne CAITP?

Uro sBiseTCS LENbI0 CO3MaHus nHpopManuoHHOro obecnedeHus CAITP?

[epeuncnure ocHOBHBIE TpeOOBaHUs K MH(POPMALUOHHOMY OOECIIEUEeHHIO.

Yro obpaszyeT HHPOPMAIHOHHYIO 0a3y JaHHBIX?

IpuBenure cxemy mHpopManmonHoro obecrieuenust CAIIP.

Kaxk ocymecTBisiercss B3auMoaeicTBHEe B MH(OOPMAIIIOHHOM OOecTieueHnH?

Kakue maHHbIE OTHOCATCS K CTaTHUECKONH MHGbOpManuu?

Cucrema Tpé€xmepHoro TBépaoTensHoro monenupoBanusi KOMITAC 3D — 5.11...V8 (o BrIOopy). Bo3smoxuaoCTH
cucrembl. O6mmue monoxenus. Boamoxxnoctu unterparmu ¢ CAIIP TexHOIOTHYecKrX MporeccoB (0T Bepcuu V8).

R

9. Cucrema Tpé€xmeproro TBEpAoTensHOro moaenupoBanuss KOMIIAC 3D. Ipuknannsie Oubnuorexu. bubmuoreka
IUIAaHUPOBOK 11eX0B. Bo3MoXXHOCTH, 0011Me IPUHIUIIEI pabOTHI ¢ OMOIMOTEKOM.

10. Kakne manHbIe OTHOCATCS K AMHAMHUYecKOW MH(opmarm?

11. Uro mpeacraBisier coO0H HOKyMEHTalIbHAs HHpOpManus?

12. Yro mpencTaBisieT co0oi nkoHorpadudeckas nHbopMarus?

13. UYro mpezcrasisieT coboit pakrorpadudeckas urdopmarus?

14. Cucrema Tpéxmeproro TBEpaoTenbHOro moaenupoBaaus KOMITAC 3D. [Mpuknanasie Oubmmnoreku. Pacuér u
noctpoenue. KOMITAC SHAFT 2D. Bo3MoxHOCTH, 00IIKE MPUHIUIEBI paboThI ¢ OUOINOTEKOH.

15. Cucrema TpéxmMeproro TeEpaoTenbHoro moaenupoBanus KOMITAC 3D. I[Mpuknanasie OnbauoTeku. Pacuér u
noctpoeane. KOMITAC SPRING. Bo3moxHOCTH, 001 TIPUHITHITEI PAOOTHI ¢ OMOIHOTEKO.

16. Kaxkas nadopmarnust xpaautcs u odpabaTeiBaeTcss B HH)OPMAIIHOHHO-TIOUCKOBBIX cucTemax (UIIC)?

17. Jns yero cimyHUT HOPMaTHUBHBIHN cioBaph (Te3zaypc)?

18. HasoBure QyHKINHN makera NpuUKIagHEIX nporpamm ot UIIC?

19. HasoBure THOBI cXeM B cucTeMax ynpasieHus 6azamu maHHBIX (CYB]I).

20. Uro mpencrasisieT co00i KOHIENTYalbHbIH ypOBEHb MpencTaBileHuss HHPpopMauu?

21. Cucrema Tpéxmeproro TBEpAoTenbHOro moaenuposanus KOMITAC 3D. IMpuknannsie Oubmuoteku. bubmuoreka
pacuéra pa3MepHBIX 1iereil. Bo3MokHOCTH, 00IIHe MPUHIUTIB pAOOTHI ¢ OMOINOTEKOM.

22. Cucrema tpéxmeproro tBépaoTensHoro monenupoBanuss KOMITAC 3D. Ipuxnanusie 6ubmnorexku. KoHcTpykTOpCKas
6ubnrorexa. Bo3aMOXHOCTH, 0OIIIHE IPUHITUITBI PAOOTHI ¢ OMOIHOTEKOM.

23. [puBenure cxeMy OTOOpa)XeHHs ypOBHEH HH(pOpMAIHH.

24. Ipuseaure ocHoBHBIe (pyrKnnn CYB/I.

25. CAIIP TexHonornueckux mpoueccoB Ha mpumepe moaynss KOMITAC Astompoekt - 9.4. O0mue npuHIUIB paboThl ¢
MPOrpaMMOi.

26. Kakyro cTpykTypy UMEIOT CHCTEMBI YIIPABICHHS B MIPOMBIIIICHHOCTH?

27. HasoBure xapakTepHbIe 0COOCHHOCTH aBTOMATH3HPOBAHHBIX CHCTEM ympapieHus mpeanpustuem (ACYII)?

28. HaszoBure ocHoBHble mtoacucrembl ACYIIT?

29. HasoBure QyHKINHN KaleHIapHOTO TUIAHWPOBAHHS MPOU3BOICTRA.

30. HasoBure (pyHKINHM ONEPaTHBHOTO yNPABICHHUS IPOU3BOACTBOM.

31. HazoBute QyHKIMM ynpaBiaeHUs TPOEKTaMU

32. Kakue GyHKIIUH BBIMOIHACT JOTHCTHKA?

33. [Haiite onpenenenune nousarus «IIpoexrupoBanuey.

34, Uro takoe TexHuueckoe 3amanue (13)?

35. B uem ornnume pydHOro, aBTOMaTH3UPOBAHHOTO U aBTOMATHUYECKOTO MPOEKTHPOBAHUS?

36. B 4yeM cocTouT 0OIMIMI MPUHIUI CUCTEMHOTO ToAXoaa?

37. Uro sABsieTcs MPEAMETOM M3Y4EHUSI TEOPUH CUCTEM?

38. B 1eMm cyTb cTpyKTYpHOrO moaxona?

39. B dyeM cyTh GJIOYHO-HEPapXUIECKOro moaxoaa?

40. B gem cyTh 00OBEKTHO-OPHEHTHPOBAHHOTO IMOAXOAA?

41. Jaiite onpeneneHus NOHITUAM

Bompocsr aiist camocrosTenpHoN moaroToBky k 3auery (I1K-1.2-31,Y1,B1; YK-7.2-31,V1,B1; [1K-2.1-31,Y1,B1; OIIK-2.1-
31,V1,B1)

ITTepeunciantb ocHOBHBIE cTaanu JKI CIOKHBIX TEXHUYECKUX OOBEKTOB.

2[]lepeuncianTh OCHOBHBIE KIACCH HH(OPMALUH, COPOBOKIAOMIEH n3aenue Ha stamax JKLI.

3B uem cytb cTpateruu CALS?

4PacmmdposaTs norstue «CAD-cuctemMsn».

SPacuugpoBats noustue « CAM-cucTeMbD.

6Pactmdposats norarue «CAE-cucTeMbD».

7Pacumdposats morstue «PDM-cucremMbly.

8Iepeuncnuts 1 pacudpoBaTh PyCCKOA3BIYHBIE a00pEBHATYPBI aBTOMATU3UPOBAHHBIX CUCTEM, IPUMEHSEMBIX B
MAaIIMHOCTPOUTEIEHOM IIPOU3BOJICTBE.

9UTo0 BXOAUT B COCTAB IIPOEKTUPYIOIIUX MoJAcHCcTeM B CTpyKType CAIIP?

10YTo BXOIUT B COCTaB OOCITY>KUBAIOMINX MOJCHCTEM B CTpyKType CAIIP?

11TTepeuncnuts Buabl obecrieuenuss CAIIP.

120cHOBHBIC TPEOOBAHUS M MIPUHIIUIIEL, IPEAbABIsIeMble K coBpeMeHHbIM CAIIP (He MeHee 5-TH U3 ONMCaHHbBIX B JICKITUX ).




13Knaccuduxaionssle npu3Haky U pasHosuaHocTH CAITP mo nporpaMMHBIM XapaKTEpPUCTHKAM.
14Yrto Takoe reoMeTpruecKas MOJIeNb JeTalu (1u3aemus)?

15UT0 MOXET BXOIUTH B COCTAB TEXHOJIOTMYECKHUX aTPHOYTOB TeOMETPUIECKOH Moenn?
160cHOBHBIE TPOIEAYPHI, BEIMOTHIEMbIC B TOCUCTEMAX F'E€OM. MOJCTUPOBAHNUS U MAITMHHOHN rPadyKH.
17Bunst 3D moxenei

180cHOBHBIE TOAXO/BI K TOCTPOESHUIO TBEPAOTENBHON MOJIENH AETANH.

194T0 Takoe napaMeTpuuecKoe MOAEIUPOBaHUE?

200cHOBHBIE JOCTOMHCTBA U BO3MOXXHOCTH ITapaMETPUUECKOTO MOJSTHPOBAHUSI.

21Yro BKIIOYAET AEPEBO KOHCTPYHUPOBAHUS U3JETHsA?

22YT0 no3BOJISET ACPEBO KOHCTPYHUPOBAHUSA?

23B 4eM IpUHIUI ACCOLMATUBHOCTU B F€OMETPUUECKOM MozenupoBanuu. [IpusecTu npumMepsl.
Uro BKIIIOYAET TUIIOBOW Habop Moxyei moaHomaciTadHbix cucrem CAIIP?

24Yto Takoe unterpanusi CAD/CAM/CAE/PDM cucrem?

25Cnenuann3npoBaHHbIE IIPOTPaMMHBIE CHCTEMBI (Pa3HOBUIHOCTH).

260cHoBHbIE QyHKIMOHATbHBIE BUIBI CAE-CHCTEMBI B MAIIMHOCTPOCHHH.

27006bsicHUTH NOHsATHE «bonbiias cOopkay.

280cHOBHBIE (DYHKIINHU ITOJCUCTEMBI aHAIIN3a «OONBIINX COOPOKY.

290Tansl NOArOTOBKU YE€PTEXKHOW JOKYMEHTALUY.

300cHoBHbIe (pyHKIMN 6aHKOB AaHHBIX B CAIIP.

5.2. IlepeyeHb padoT, BLINOJIHAEMBIX N0 JUCHMILINHE (Moay.10, npakTuKe, HUP) - 3cce, pedepaThl, NpakTHYECKHE U
pacyeTHo-TpacduIeckne padoThbl, KYPCOBbIE PA0OTHI, MPOEKThI M AP.

Tema KoHTpOJIEHOHU paboThl: "TIpoekTrpoBaHUE eTalel U y3i10B MeTaintypriudeckoro odbopynosanus” (ITK-1.2-B1; YK-7.2-B1; IIK
-2.1-B1; OIIK-2.1-B1)

5.3. O1neHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Ilo naHHOW qUCUMIIIMHE SK3aMEH He MPEayCMOTPEH.

JucrannuonHo 3auer nposoautcs B LMS Canvas.
O6pa3zen 3agannii 17151 3a4eTa, MpoBOAUMOro auctanimonno B LMS Canvas (ITK-1.2; OITK-2.1; TIK-2.1; YK-7.2).
IK-1.2-31

CAD -»5t10

. IIPOEKTUPOBAaHUE U KOHCTPYMPOBaHUE ¢ NMOMOILBI0 OBM unu yepuenue ¢ nomoinso 9BM

. UHKCHEpHBIe Pacu€Tsl ¢ moMoinpio OBM, nckimodas aBTOMaTU3UPOBaHUE UEPTEK-HBIX PaboT

. aBTOMAaTU3UPOBaHHOE IporpammupoBanue ycrpoictB UIIY crankos

. ABTOHOMHOE IPOEKTUPOBAHUE TEXHOJIOTMYECKUX MPOLIECCOB, HAPUMED, IIPU MOAIOTOBKE IIPOU3BOICTBA

IIK-1.2-¥1

ITopsimok 3TanoB B o01Iel cxemMe IPOeKTUPOBAHUS

. CHHTE3, MOMCK, aHAIIU3, BBIMTYCK NMPOEKTHON NOKyMEHTaIlUun

. IIOUCK, CUHTE3, aHAJIU3, BBITYCK MPOEKTHON JOKYMEHTALUU

. aHa/u3, IOUCK, CUHTE3, BBITYCK IIPOEKTHOM JNOKYMEHTAlUU

. aHaJM3, CUHTE3, IOUCK, BBIMYCK NMPOEKTHON JOKyMEHTaIuu

I1K-1.2-31

ITon npoexTHOM onepanyeil NIOHUMAOT

. YCIIOBHO BBIIENEHHYIO 4acTh NIPOEKTHOM MPOLEAYpHl HIH 3JIEMEHTapHOe JEUCTBUE, COBEpIIaeMOe KOHCTPYKTOPOM B
npolecce MPOEKTHPOBAHUS

. YCIIOBHO BBIICJIEHHYIO 4aCTh IIPOEKTHOH MpOLENyphl WIN 3JIEMEHTAPHOE JIEHCTBUE, COBEPILIAEMOE TEXHOJIOIOM B
IIPOLIECCE IPOEKTUPOBAHNUS

. YCIIOBHO BBIJIENIEHHYIO 4acTb NIPOEKTHOM MPOLEAYpHl HIH dJIEMEHTapHOEe NEHCTBHE, COBEPIIAEMOE ONEPATOPOM B
IIPOLIECCE IPOEKTUPOBAHHUS

. YCIIOBHO BBIICJIEHHYIO 4aCTh IIPOEKTHOH MPOLEIypbl WIN 3JIEMEHTAPHOE JIEHCTBUE, COBEPIIAEMOE JUPEKTOPOM B
nporecce MPOeKTHPOBAHUS

OIIK-2.1-31

CAQ — onpenenser

. HMHKCHEpHBIE Pacu€Tsl ¢ moMombio OBM, nckimodas aBTOMaTH3UPOBAaHUE YEPTEKHBIX padoT

. MOAAEPKUBAEMOE KOMIIBIOTEPOM OOECIeUeHHe KauecTBa, MPEeXkIe BCEr0 MPOrpaMMHUPOBAHUE M3MEPHUTENbHBIX MaIIuH
. [IPOEKTUPOBAHUE U KOHCTPYMPOBaHUE ¢ NMOMOILbI0 OBM unm yepuenue ¢ nomoiusio 9BM

. ABTOHOMHOE IIPOCKTUPOBAHUE TEXHOJOTMYECKUX IIPOLECCOB, HAIPUMED, IPU IOATOTOBKE IIPOU3BOICTBA
OIIK-2.1-V1

JInursuctuueckoe obecreuenne CAIIP — sto

. MAIINHHBIN A3BIK, HCIONB3YEMBII JUI MPEACTAaBICHIS HHPOPMALIUH O IPOSKTHPYEMBIX 00BEKTax, MpoIecce W CPercTBax
IPOEKTUPOBAHHUS

. COBOKYITHOCTB SI3BIKOB, MCIIOJIb3YEMBIX JUISl MIPEICTABICHHUS HHPOPMAIMU O IPOCKTHPYEMBIX 00BEKTaX, MPOLECCce U
CpeACcTBax MPOEKTUPOBAHUS

. COBOKYITHOCTb S3BIKOB, HCITOJB3YEMBIX UIS NMIPEACTABICHUS HHPOPMAUH O IPOIECCe U CPEACTBAX NMPOCKTUPOBAHUS
. MAIIMHHBIN A3bIK, HCIOJIB3yEMBIH I MpeACTaBIeHHs HH(OPMAIUK O MPOIecce U CPEACTBAX MPOEKTHPOBAHUS
OIIK-2.1-B1

ITox reoMeTpUIECKIMHI MOJETSIMU TTOHUMAIOT MOJICIIH, COJCpIKaIIHe
. MH()OPMAIUIO O I[BETE M3ENHS, TEOMETPHU €r0 TEXHOIOTHUeCKOH 00paboTku




. UH(GOPMAIUIO 0 TEOMETPUH H3/EHs, TPAHCIIOPTHYIO U JIOTHCTUUECKYIO MH(pOpMAILUH

. MH(OPMALMIO O [IBETE U T€OMETPHU M3JIENHS

. HH(GOPMAIIIIO 0 TEOMETPHUN H3JIEIHS, TEXHOIOTHYECKYT0, (DYHKITHOHAIBHYIO H BCIIOMOTATEIFHYIO HH(pOpMaUN
MK-2.1-31

Cucrema ABromaruzupoBanHoro ITpoekruposanus (CAIIP) — sto

. KOMIIJIEKC CPEJICTB aBTOMATH3allMH IPOCKTHPOBAHUS (COBOKYITHOCTD alMapaTHBIX ¥ MH(QOPMAIIMOHHBIX CPEICTB)

. KOMIUTEKC CPEACTB aBTOMATH3aINH MPOSKTHPOBAHUS (COBOKYITHOCTH IIPOTPAaMMHO-AIIAPATHBIX M MH()OPMAIIMOHHBIX
CpeICTB)

. KOMILIEKC CPEACTB aBTOMATU3aLUU MPOEKTUPOBAHUS (COBOKYIHOCTH MPOrPaMMHBIX M aNlNapaTHBIX CPEJICTB)

o KOMIUJICKC CPEACTB aBTOMATU3alluU IIPOCKTUPOBAHUSA (COBOKyHHOCTI) OpOrpaMMHBIX U I/IH(l)OpMaI_lI/IOHHI)IX CpCI[CTB)
[K-2.1-V1

Mounens — 3T0

. CHCTEMa MAaTEMAaTHYECKUX 3aBUCHMOCTEH, aJlTOPUTM HWJIM IIPOrpaMMa, UMUTHPYIOIINE CTPYKTYpY WK (QyHKIMH
HCCIIEyeMOro 00bEeKTa

. CHCTeMa MaTeMaTUYeCKUX 3aBUCHMOCTEH, alrOpUTM HIIM IPOrpaMMa, 3aMEHSIONINEe CTPYKTYpPy HIH (YHKIUN
HCCIIeyeMOro 00beKTa

. CHCTeMa MaTeMaTHIEeCKIX 3aBUCHMOCTEH, alTOpUTM WM IPOTPaMMa, H3MEHSIONINE CTPYKTYPY Wi (YHKIHH
HCCIIEyeMOro 00beKTa

. CHUCTEMa MaTEeMaTUYeCKUX 3aBUCHMOCTEH, aJrOPUTM WM MPOrpaMma, 3alyCKarolue CTPYKTYpy WiH (QyHKIMU
HCCIIelyeMOoro 00beKTa

[1K-2.1-B1

IIpoexTHOE penieHue — 310

. MPOMEKYTOYHOE OMHCAaHHE 00BEKTA MPOEKTUPOBAHMS, HEOOXOAUMOE U J0CTAaTOYHOE AJSl PACCMOTPEHHS U OMpEeNeHUs
Z[aJ'ILHCI\/'IHIel"O HaIrpaBJICHU WX OKOHYaHUS IIPOCKTHUPOBAHUA

° KOHEYHOE OIMCAaHHE O00BEKTa IMMPOCKTUPOBAHNA, HeO6XOIII/IMOC 1 TOCTAaTOYHOC UII PaCCMOTPEHUSA U OIIPEACIICHUSA
aaaneﬁmero HanpaBJICHUS UK OKOHYaHUS MPOCKTUPOBAHUSA

. MPOMEXYTOYHOE WJIM KOHEYHOE ONHCAaHHE OOBEKTa MPOSKTUPOBAHUS, HEOOXOJUMOE U JOCTATOYHOE ISl OKOHUAHUS
IIPOCKTUPOBAHUA

. MPOMEKYTOYHOE MM KOHEUHOE ONUCAHUE O0BEKTa MPOEKTHPOBAHUS, HEOOXOJUMOE U JOCTATOYHOE JUIS PACCMOTPEHUS U
OIpe/ieNieHns JabHENIIEeTo HalpaBIeHUs WIIM OKOHYAHUS IPOEKTUPOBAHMS

YK-7.2-31

HuctpykTuBHO-MeTonmaeckoe obecreuenne CAITP — sto

. COBOKYITHOCTb JIOKYMEHTOB, XapaKTEpU3YIOIUX COCTaB, (YHKLMOHUPOBaHUE U MpaBuia skcruryatanuu CAITP

. COBOKYITHOCTB JIOKyMECHTOB, XapaKTEpH3YIOLINX MOPSIO0K Pa3paOOTKH NPOEKTHBIX PEIICHUH

. COBOKYITHOCTH JIOKYMEHTOB, XapaKTEpU3YIOIIUX COCTaB mporpaMmHoro obecrieuernss CAIIP u pykoBoacTBO
MOJIB30BaTENS

. COBOKYITHOCTB JIOKyMCHTOB, XapaKTEpH3YIOLINX MOPIAOK (PYHKIMOHUPOBAHUS BbI-UHCIUTEIBLHOIO 000PYI0BaHUS U
MpaBHJIa eTo 3KCIUTyaTaluu

YK-7.2-V1

Ilo 1ByM TOYKaM MOXHO CO3/1aTh

. KPHBYIO

y ayry

. OTpPE30K

. BUJ

YK-7.2-B1

Merton MOIETHPOBAHHS, B KOTOPOM JE€TalN CO3JAIOTCS U PEIAaKTHPYIOTCSA aBTOHOMHO, 0€3 ydeTa MX HCIOJIb30BaHUs B COOpKe,
Ha3bIBAETCA

. MOJZIENIPOBaHUEM CBEPXY-BHH3
. MIPOEKTHPOBAHNEM B KOHTEKCTE COOpKH
. MOJIENTUPOBAaHUEM CHHU3Y-BBEPX

5.4. MeToauka olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

OreHnBaHNE OTBETOB Ha TEOPETUIECKHE BOIIPOCHI 3a4eTa:

«3ader»: OOyyaromumiics riryOoKo U COAEPKATENbHO PACKPBIBACT OTBET HA KaX/Iblii TEOPETHUECKHUIT BOIIPOC, HE AOIYCTUB OLINOOK.
OTBeT HOCHUT pa3BepHYTHIH U HCUEpIBIBAIOMNI XapakTep. OO0yJaromuiics B IIeJIOM PacKphIBacT TEOPETUUECKHE BOIIPOCHL, OTHAKO
OTBET XOTs OBl Ha OAWH U3 HUX HE HOCHUT Pa3BEpPHYTOr0 M HCUEPIBIBAIOIIEro XapakTepa. O0ydaromuiics B [IeJIOM PacKphIBaeT
TeopeTHYeCKUe BOMPOCHI U JAOMYCKAET Psifl HETOYHOCTEH.

«He 3auer»: OOy4aromuiicst He 3Ha€T OTBETOB HA IIOCTABJICHHbIE TEOPETHUECKHIE BOIPOCHI.

Kpurepun orieHuBaHUS KOHTPOIBHON pabOTHI:

«3a4TeHo» - PaboTa cOOTBETCTBYET BCEM NPEABSBIACMBIM TPEOOBAHUSM, TIPABHIIBHO BHIIIOJIIHEH PAacyeT BCEX MapaMeTPOB.
«He 3a4TeH0» - PaboTa HE COOTBETCTBYET OOIBIIMHCTBRY MPEIBIBISIEMBIX KPUTEPHEB, PACUCTHI TapaMETPOB IIPOBEICHHI C
OIIMOKaMH.

Kpurtepuu olieHKM OTBETOB Ha 3a4eTe, MPOBOAMMOM B TUCTaHIIMOHHON Gopme B LMS Canvas:
«3a4TEHO» 72-43 BepHBIX OTBETOB;
«HE3a4YTECHOY 42 u MeHee BepHBIX OTBETOB.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTABUTEITH 3arnaBue Bubnmnoreka WznarenscTBO, rOf, 371. aapec
JI1.1 | C.A.MBaHoB, [IpoexTupoBanue u H® HUTY «MUCuCy, 2014,
A.B.Hedenos, ONITUMHU3AIHS KOHCTPYKITHIA http://elibrary.misis.ru
H.A Uuuenes MAIIIFH # 000pyI0BaHNUS:
YueOHuK

6.1.2. lono/THUTeILHAS JIMTepaTypa

ABTOPBI, COCTAaBUTEIH 3arnaBue bubnnorexa W3maTenscTBO, TO, 3I1. ajgpec
JI2.1 | 3anopoxwnsrit B.JI. Merainyprudeckue MaluHbl 1 Hogorpowuix, 2006,
obopynoBanue: Metoj. http://nf.misis.ru/download/omp/hometas
nocobue k.pdf
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTAaBUTEIH 3arnaBue bubnnorexa W3maTenscTBO, TO, 3I1. ajgpec
JI3.1 | E. B. bparkosckuii, A. | [IpoekrupoBanue Hosorpounk.: HO HUTY "MUCuC",
H. IlIammoBasnos CTaJICTIaBIIIBHBIX U TOMEHHBIX 2013, http://elibrary.misis.ru;
1exoB: Meronuueckoe mocooue www.nf.misis.ru
JI3.2 | Cremnsixo T.B. Cucremsl H® HUTY MUCuC, 2020,
aBTOMATH3MPOBAHHOTO http://elibrary.misis.ru, www.nf.misis.ru
MIPOCKTHPOBAHHUS

METaJTypruyecKuX MalliH:
JlaGoparopHslii IpakTUKyM

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «MHTEepHET»

51 CucremMa aBTOMAaTH3MPOBAHHOTO IIPOCKTUPOBAHMS

KOMIIAC-3D v 18.1
32 | Poccniickas HaydHas 37€KTpOHHAsI OMOIHOTEKA WWW.ecoprom.misis.ru
23 | KubepJlennnka www.cyberleninka.ru
D4 |H® HUTY "MUCuC" www.nf.misis.ru

6.3 Ilepeuennb MPOrpaMMHOTO o0DecedeHUst

6.4. Tlepeyens MHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 623 JaHHBIX

U.1 |Cucrema aBromarusupoBaHHoro npoekruposanus KOMITAC-3D v 18.1

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

OcBoeHNe TUCIUIUINHEI TIPe/IIoaracT Kak IIpoBeACHNE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHH, TaK U paboTy B AJIEKTPOHHOH
uHpopmaronHo-obpaszoBarensHoi cpene HUTY «MUCuC» (3MOC), 4acTbio KOTOPOH HENOCPEICTBEHHO IPEeTHA3HAUCHHOM! JUIs
OCYyIECTBIICHHsI 00pa30BaTEILHOTO TIpoLiecca SBIsIeTcsl DIEKTPOHHBII 00pa3oBaTensHbli pecypc LMS Canvas. OH nocrtyneH no
URL aznpecy 1 TIO3BOJISICT UCTIOIB30BATH CIICIUATBHBIM KOHTEHT M 3JIEMEHTHI JJIEKTPOHHOTO O0YUSHHUS W TUCTaHIIMOHHBIX
obpa3oBarensHbIX TexHOTOorui. LMS Canvas UcIonb3yercs MpenMyIIeCTBEHHO I ACHHXPOHHOTO B3aNMOACHCTBHS MEX Ty
y4acTHUKaMH 00pa3oBaTeIbHOrO Mpoliecca MocpeacTBOM ceTH «HTepHeT.

Yr008!I 3¢ PeKTHBHO HCTIONB30BaTh Bo3MOXKHOCTH LMS Canvas, a COOTBETCTBEHHO 1 YCIICIIHO OCBOUTH JHUCLUILIHHY, HYKHO:

1) 3aperucTpupoBaThes Ha Kype. 1 3TOro Hy»KHO IepeiiTH 1o cChUIKE ... JIOTMH 1 mapois COBIagaeT ¢ JIOTHHOM U ITapojieM OT
nuruHoro kabunera HUTY MUCucC,;

2)B pyOpuKke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON IOATOTOBKH, YCIOBHAMHA
JIOIyCKa K aTTecTaIu, (hOpMOH IIPOMEXYTOUHOIH aTTECTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1. ;

3)B pyOpuxe «Momynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/Ieibl H3ydaTh ydeOHbIE MaTepHAIbl, pa3MEIIeHHbIE IpernoaaBareneM. B
T.4. HIOJIb30BAThCS JIUTEPATYPOM, PEKOMEH/IOBAaHHOM MperoAaBaTesieM, IIepexo/is M0 CChUIKaM;

4)B pyoOpuke «bubimorexa» BO3MOXKHO HOXOUPATh [UIS BBIIOITHEHNS MUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEHI,
KypCOBBIE PabOTHI/TIPOEKTHI) TUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHus» HY’KHO O3HAKOMHTBCS C COAepKaHUEeM 3a/1aHMs K MUCBMEHHOM padoTe, CpOKaMHU cAaul, KpUTEPUAMH
OLICHKH. B ycTaHOBIICHHBIC CPOKH BBITIOIHUTD paboTy(bI), TIOATPY3UTH 34€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (haii paboTh
creayronmM oopa3oM (Ha3BaHUe MpeaMeTa (CokpaineHHo), rpynma, @O, nara aktyanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Hanpumep, Texanueckas mexannka Meanos 1M1.M1. BTMO-17_20.04.2020. Ecnu paGoTta conepuT pUCYHKH, (POPMYIIBL, TO C
LEJIbI0 COXpaHeHUs (popMaTHpPOBaHUS ee HYKHO noarpyxars B pdf ¢popmare.

Pabota, moarpy»xaemas JUist IpOBEPKH, JIOJDKHA:

- coZiepKaTh BCE CTPYKTYpPHBIC JJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO 9acTh, 3aKIIIOUEHHE, CIINCOK HCTOYHUKOB,
npUIoKeHHs! (Ipy HEOOXOTUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUAMH.

ITperomaBaTens B TeUEHHE YCTaHOBICHHOTO CPOKa (He OoJiee AecsTH THEH) mpoBepsieT paboTy U pa3MeraeT B KOMMEHTapHAX K




3aJaHUIO PEleH3UI0. B Heil OH yka3bIBaeT KaK MOJIOXKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipu Hanu4uu B peneH3uu
3aMeuaHuil 1 peKoMeHalMi, Hy’KHO BHECTH TONPABKU B paboTy, HOArPY3UTH €€ 3aHOBO JUIsl TIOBTOPHOM mpoBepku. IIpu sTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JTOJDKHO OBITH BBITIOHEHO 3a1anne. I1pi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTesieM BO3MOXKHOCTh IIOATPY3UTH PA00OTY OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIICHHH CpoKoB. [To
OKOHYAaHUM CEMECTpa MOATPY3UTh PabOTy HE MOIyUHTCS;

6)B pyOpuke «TecTb» NPOHTH TECTOBBIC 3a/laHUsI, OCBOUB COOTBETCTBYIOIINI MaTepuall, pa3MEILEHHbIH B pyopuke «Momynn»;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUN YUTATh OOBIBICHHS, pa3MellaeMble IPeNoAaBaTeNeM, 1aBaTh 00PaTHYIO CBA3b;

9)B pybpuke «O0Cyx’IeHH» CO3/1aBaTh OOCYKIACHUS U yUacTBOBATh B HUX (0OCY’KIAIOTCs 00LIME MOMEHTHI, BHI3BIBAIOLIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMIIHl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITONb30BaHa ISl B3ANMHON TIPOBEPKH;

10)IposBIATE PEryIApHYIO aKTHBHOCTH Ha Kypce.

[IpenMy1iecTBEHHO Ul CHHXPOHHOT'O B3aUMOJEHCTBUS MEXIY YUaCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca MOCPEACTBOM CeTU
«HTeprer» ucnonbdyercs Microsoft Teams (MS Teams). UToObI OIHOIIEHHO MCTIONB30BATh €0 BO3MOXKHOCTH HYKHO
yCTaHOBUTH puiioxkeHrne MS Teams Ha mepcoHaNbHBIH KOMITbIoTep U TenedoH. CTapocTaM HY)KHO co3aath Tpymnmy B MS Teams.
Y4acTue B TpymIie no3BoseT:

- CIIyLIaTh JIEKIUY;

- paboTaTh HA IPAKTUIECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOIaBaTENIeM, 3a/1aBasi EMy BOIPOCHI HJIM OTBEYAsl HAa €r0 BOIIPOCHI B 00IIEM HaTe IPYIIIHI B pabodee BpeMs ¢
9.00 no 17.00;

- OCYILECTBISITH COBMECTHYIO PabOTy Haj JOKyMEHTaMH (BKiIaaka «Daiier).

[Ipn npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (popMaTe HY»KHO BCETa padoTaTh ¢ BKIIOYEHHOW KaMepou.
HckmodeHne — eclii MpenoAaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.

ITpu nmpoBeneHNHN TEKINOHHO-TIPAKTHYECKUX 3aHATHH BEETCS 3aIICh. DTO AaeT BO3MOXKHOCTH IIPOCMOTpA 3aHATHS B CITydae
HEBO3MOYKHOCTH IIPUCYTCTBUS Ha HEM WJIH IIPU HEOOXOAMMOCTH BHOBb OOPAaTHTCS K MaTepPHaITy ¥ 3aHOBO €TI0 IPOCMOTPETh.




