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1. He.]'IH, 3a/lavYU U IVIAHNPYEMBIC PE3YyJabTaTbl oﬁyqemm o ITMCOMIIJINHE

Ileny oucyunaunsvt — COBEpIICHCTBOBAHNE HABBIKOB MOJEIMPOBAHMS JIUTEHHBIX MTPOLIECCOB
U aHalM3a pe3ylbTaToB MojenupoBaHus ¢ npumenenuem mnporpamm CKM «lomuronCodr» u
ProCAST. MH3yuenue Kypca CIOCOOCTBYET pAacCIIMPEHUIO HAYYHOTO Kpyrosopa W JaeT
TEOPETUYECKHE 3HAHUS U NPAKTUYECKHE HABBIKH, HEOOXOAUMBIC Ui CAMOCTOATENBHON paboThl B
00JyacTy MaTeMaTHYeCKOr0 MOJICTUPOBAHUS JINTEHHBIX MPOLIECCOB.

3aoauamu UCUUIIINHBI SBISIOTCA:

N3ydyenne ocoOeHHOCTEH MPUMEHEHMs CIENHMATM3UPOBAHHBIX JUTEHHBIX MNpPOTrpamMm s
MO/ICJIMPOBAHUS CIICHIUATIBHBIX TEOPETHUECKUX OCHOB TPOECKTUPOBAHUS JINTEUHBIX MPOIIECCOB.

OcBoeHne cHeuuMaau3upOBAaHHBIX KOMIBIOTEPHBIX IPOrpamMMbl Uil  MOJEIUPOBAHUS
JIMTEUHBIX MPOLECCOB

[TpuoOpereHne HaBBHIKOB KOMIIBIOTEPHOTO MOJCTUPOBAHHS C IIENBI0 HPOCKTHPOBAHUS
JUTEHHON TEXHOJOTHUU, OOECTeUMnBaIONIeH IOJyYeHHE TOJHOM OTJIMBKUA TPU paliOHAIHLHOM
HCIIOJIb30BAaHUHU ChIPHEBBIX U SHEPIETUUYECKUX PECYPCOB.

O6yuenne no mucruminHe «KoMmmbplOTEpHOE MOJEIMPOBAHHE JIUTEHHBIX MPOLECCOBY
HaINpaBJIeHO HAa (OPMHUPOBAHUE Y O0YHAIOIINXCS CIEAYIONINX KOMITETECHIINA:

Konx n HaumeHoBaHue KOMIIeTeHIMIA HNHaukaTopbl J0CTHKEHUS
KOMIIETeHIIUH

[TIK-3 Paspabotka HOBbIX TexHomormueckux | UIIK 3.1. 3naer:

IIPOLIECCOB IIOJIYYEHMS CIJIOKHBIX OTIMBOK B | [Iponeccel 3aTBepaeBaHus U OXJIAXKICHHUS
JUTEHHOM IIeXe OTJINBKM M HX MAaT€MaTUYECKUE MOJEIU
[IpuknanHple KOMIBIOTEPHBIE IPOrPAMMBI
JUISL MOJEIUPOBAHHUE JUTEHHBIX IPOLIECCOB:
HAaUMEHOBAaHHs, BO3MOXKHOCTM M IOPSAIOK
paboThI B HUX.

CAD-cuctembl:  KJlacChl, HAUMEHOBAHHS,
BO3MOXHOCTH U TOPSIIOK pabOTHI B HUX.
MaremaTnueckue MO/JIENIA MPOLIECCOB
3aTBEpACBaHMS U OXJIAXKIEHUS OTIMBOK.

NIIK 3.2. Ymeert:

PaccunThiBaTh TEXHOJOTMYECKHE PEKUMBI
rporecca JHUTbs JUIS CIO0KHOW OTJIUBKH C
UCIIOJIb30BAaHUEM MPUKIIATHBIX
KOMITBIOTEPHBIX MPOTPaMM JIJIsi BBIYUCIICHHM.
Hcnonws3oBats MaKeThl MIPUKJIIAHBIX
IporpaMMm Uil MOJEIMPOBaHUsA IIpolecca
3aII0JTHEHUS JIUTENHON (bopmbl 51
3aTBEPJCBAHUS CIIOKHOH OTJIMBKH.
AHanu3upoBaTh pe3yJabTaThl MOAECINPOBAHUS
U BbIOMpaThb  ONTUMAJIbHBIE  BapUAHTHI
KOHCTPYKIUN JUTHUKOBBIX CHCTEM.
Pa3pabartsiBath YepTEKU JJIEMEHTOB
JUTEHHON (bopmbl 51 OTJINBKU c
ncnons3oBanueM CAD — cuctem

UIIK 3.3. Baageer:

MopenupoBanne M Ipouecca 3aroJHEHUs
AUTEeHHOW (OpMBI W  3aTBEpAEBAaHUS UL
CIIO)KHOM OTJIMBKM B IAKeTaxX IPHUKIATHBIX
porpamm




PacyetoM  TEXHOJIOrMYECKHX  PEKHMOB
mnpoiecca JUTbA I CIIOXKHOM  OTJIMBKHU
KoppektupoBanne M 21  KOHCTpYKIUMHU
JUTHUKOBOW CHUCTEMBI, MOJOKEHHUS CIIOKHOU
OTJIUBKU B pOopMe, BApUaHTOB (POPMUPOBAHUS
BHEIIHUX W BHYTPEHHHX I[TOBEPXHOCTEH
CIIO)KHOW OTIUMBKH C YYE€TOM pe3yJIbTaToOB
MOJICJIMPOBAHUSI.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuumimHa OTHOCHTCS K 4acTH, (HOpMHpPYeMOl YyYacTHHKaMH OOpa30BaTEIIbHBIX
oTHomeHui 6;10ka b1 «Jlucuunmuael (MOIYIIN ).

JuctumimHa 6a3upyercs Ha CIeIYIOIINX, POUICHHBIX JUCIUTUTHHAX

Huctunnuna «KoMnbploTepHOe MOAETUPOBAHUE TEXHOJIOTUU JIUThS B MECYAHO-TIUHUCTHIC
dbopmbl» cBsizaHa co caemyrommmu aucuurmmaamu OOIT:

- HudpoBsie TeXHOTOTHH IPOSKTUPOBAHUS M U3TOTOBICHUS JINTEHHOW OCHACTKH

- CoBpeMeHHBIC TIPOIECCHI JIUThSI YEPHBIX U I[BETHBIX CILIABOB

3. CTpyKTypa U coepkaHue TUCHUIINHBI
OO0r11ast TPYI0EMKOCTb AUCIMIUTMHBI COCTaBIseT 8 3aueTHbIX(€) eaunuil(sl) (288 vaca).
Nzyuaetcs Ha 3 u 4 cemectpax oOydeHus. opMa MpOMEKyTOUHOU aTTECTAIUU — 3a4eT U
IK3aMEH.

3.1  Bwuabl yueOHO# padoThI H TPYA0EeMKOCTH

3.1.1. Ounas dpopma oOydeHUs

Ne . KosnyecTBO CemecTpbl
Bup yueoHoii padoThl
n/n 4acoB 3 cemecTp 4 cemecTp
1 | AyauTopHble 3aHATHS 68 36 32
B Tom unce:
1.1 | Jlexknun 34 18 16
1.2 | CemuHapcKue/PaKTHYECKUE 3aHATHUS 34 18 16
2 | CamocTosiTe1bHasi paboTa 220 120 100
B ToM uucne:
2.1 | CamocrosiTeTbHOE H3yICHHE 220 120 100
3 | IIpomesxyTouHasi aTTecTalUs
3auet/aud.3auer/sK3aMeH 3auer 9K3aMEH
Hroro 288 156 132

3.2 TemaTuyeckuii JIaH U3yYeHUS TUCIHUNIUHBI
(mo gpopmam oOy4eHus)
3.2.1. Ounas dpopma oOydeHUs

No /1

Pasjnenni/Temsl TpyaoeMKocTh, 4ac
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1 | Pazgen 1. OcHOBBI MOJCIMPOBAHUS 12 42
JINTEIHBIX MPOLIECCOB
Tewma 1. OcHOBBHI TeILIONIEpEIAYN 2 6
Tema 2. YpaBHEHHE TEIJIONMPOBOAHOCTH. 2 12
Tema 3. Tunossle 3aJa4l MOAEITUPOBAHUS 2 6
JUTEHHON TEXHOJIOTHH
Tema 4. Mopenb MOPUCTOCTH U IPYTHE
METO/IbI IPOTHO3UPOBAHUS yCATOUYHBIX 2 6
ne(eKToB.
Tema 5. MoaenupoBaHue MakKpOCTPYKTYPBIL. 2 6
Tema 6. PaBHOBecHast 1 HEpaBHOBECHAs 9 6
KpUCTAJIJIN3aIHS.
2 | Pa3gei 2. [1oaroroBka HCXOAHBIX TAHHBIX 4 12 48
JJIsl MO/1eTUPOBAHUS
Tewma 7. Pa3zpabotka 3D Mozaenu OTIIMBKH 2 6 24
Tewma 8. ['eHepalus KOHEUHO-3JIEMEHTHON 5 6 24
CETKHU
3 | Pa3nen 3. MoaeaupoBanne B CKM
10 14 78
«IToauronCogr»
Tema 9. CocraB 1 QyHKIIMOHAIBHBIE
Bo3MoxxHOCTH CKM «llomuronCodr» 2 6
Tema 10. MonenupoBaHus 3aTBEpICBaHUS
2 4 24
otnuBky Tipu uthe B [1T'C.
Tema 11. OcoOEHHOCTH IOCTAHOBKH 3a1aul
pacueTa HanpsHKeHHO-1e(OPMHUPOBAHHOTO 2 4 18
cocrosans (HJIC) otnuBku
Tema 12. MonenupoBaHue 3aNI0THEHUS 5 4 18
(OPMBI JKUJKUM METAJLIIOM
Tema 12. MoaenupoBaHue MaKpOCTPYKTYPBI 9 5 12
OTJIUBKHU
4 | Paznen 4. MoneaupoBanune B ProCAST 8 8 52
Tema 13. CoctaB 1 GyHKIIMOHATHHBIE 4 4 2%
Bo3MokHOCTH PrOCAST
Tewma 14. I'eHepaTop KOHEUYHO-3JIEMEHTHON 4 4 26
cerkn MeshCAST
Hroro 288 | 34 34 220

3.3 Copaepxanue TMCHUTINHBI

Pa3nes 1. OcHOBBI MOEJIMPOBAHNS JTUTEHHBIX IPOLECCOB
Pa3nen conepxut OCHOBHbBIE CBEJICHUS, HEOOXOIUMBIE JIJIsl IOCTAHOBKY U PEILIEHUs 3a/1a4 B
00J1aCTH MOJICNIMPOBAHUS JHUTEHHBIX NpOIeccoB. PaccMaTpuBAIOTCS OCHOBHBIE TMOHSTHUS TEOPHUU




TEIUIoNepelayl, MOJIeNN [MOPUCTOCTH, KPHUCTAUIM3allMd PABHOBECHON U HEpaBHOBECHOM
pacIuiaBoB, COBPEMEHHBIC MOJIEH (POPMHUPOBAHUSI MAKPOCTPYKTYPHI OTIIMBOK.

Pa3znes 2. [IoaroroBKa HCXOAHBIX JAHHBIX JIJI51 MOIEJIMPOBAHUSA

JlaHHBIN pa3fen COACPXKUT OCHOBHBIE CBEICHHMS O TEXHOJIOTMHM IMOATOTOBKHA HMCXOJHBIX
JAHHBIX 10 T€OMETPUU PACUETHON O0JAacTU AJI MOJEIMPOBAHUS TEXHOJIOTUU JIUThS B IMECYAHO-
rMHACTRIE (OpMBI. PaccMaTpuBaroTCs OCHOBHBIC TpueMbl co3faHus 3D Momenu OTIMBKU |
JUTEHHOrO 0JIOKa MPUMEHHUTEIBHO K TEXHOJIOTUH JIUThSI B IECYaHO-TJIMHUCTBIE popmbl. M3ydaroTces
OCHOBHBIE IPUEMBI TOCTPOEHUSI PACUETHBIX CETOK.

Pasznen 3. MoneaumpoBanue B CKM «IlouronCodgr»

B nanHoMm pazzene ocBelieHbl BOMPOCHl MOJEIUPOBAHUS JTUTEHHBIX MPOILIECCOB B CUCTEME
MozaenupoBanus JuTedHbIX TporeccoB CKM  «llomuronCodT». PaccmarpuBaroTcs mpueMbl
MOJICTTMPOBAHUS 3aTBEPACBAHMS OTJIMBKU TPU JMThE B TECUAHO-TIIMHUCTBIC (hopmbl. M3yuarorcs
0COOCHHOCTH TMOCTAaHOBKHM 33/lauyd pacyera HampsbkeHHOo-aedopmupoBanHoro cocrosiHus (HJC)
OTIIUBKH, MOJICIUPOBAHKUE  3alOJIHEHUS  (POPMBI  JKUJIKHUM  METAUIOM, MOJCIUPOBAHUE
MaKpOCTPYKTYPbI OTITUBKH.

Pa3nen 4. MoageaupoBanue B ProCAST

B ueTBepTOM pazzene u3ydaroTcs OCHOBBI MOJICTUPOBAHUS JTUTEHHBIX MTPOLIECCOB B CUCTEME
ProCAST. Ocoboe BHUMaHUE YICISCTCS PACUETy TETUIOPU3MUECKUX CBONCTB CILIABOB M CTAJICH B
TepMoauHamMuyeckoi 0aze Computherm. PaccmarpuBatorcst meromsl 3D MoaenupOBaHHs
MaKpOCTPYKTYpbl oTMBOK B Moayie CAFE um mMeTonasl moadopa MCXOIHBIX JaHHBIX B MOJYJIE
Inverse. Msydarorcs Bo3MokHOCTH reHepartopa cetok MeShCAST, B 0COOEHHOCTH TEXHHKA
IIOCTPOEHHUS KEpaMU4ECKON 000JI0UKH MOCIONHOr0 HaHeceHus A metona JIBM.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX 3aHATHI

3.4.1. CemuHapcKkue/IpakTUYECKUE 3aHATUS
[Tpaktnyeckoe 3anstue 1. Coznanue 3D moaenu oT/IMBKY.
[TpakTudeckoe 3anstue 2. Pazpadborka 3D moxeny nuteliHoi HOpMBI.
[Tpaktuyeckoe 3anarue 3. Co3nanue 3D Mozenu pacueTHON 001aCTH «OTIAMBKA-TUTEHHAS PopMay.
[Tpaktudeckoe 3ansTue 4. OcBoeHHE TeHEpaTOpa KOHEYHO-JIEMEHTHON CETKH.
[Tpaktryeckoe 3anstue 5. Co31aHue KOHEUHO-JIEMEHTHOMN CETKU OTJIMBKH.
[Tpaktnyeckoe 3ansTue 6. Co3maHWe KOHEUHO-IJIIEMEHTHOH CETKH pacyeTHOW o0nacTu Jyis
MOJIEIUPOBAHMS 3aTBEPIEBAHUS OTIUBKH.
[Tpaktnueckoe 3anstue /. Pacuer 3arBepaeBanust otriauBku mnpu jutee B III'C B CKM
«[TonmuronCodt».
[lpaktnyeckoe 3aHsitie 8. AHamu3 pe3yabTaToB pacyera. V3MeHEHHE TEXHOJIOTHMYECKHX
apaMeTpoB.
[Tpaktudeckoe 3anstue 9. [ToBTOpHBII pacueT 3aTBepieBaHUS OTJINBKH.
[Tpaktuyeckoe 3ansrue 10. IlogroroBka AaHHBIX AN pacyera Hamnps KeHHO-Ae()OPMHUPOBAHHOIO
cocrosiHus (H/IC) otnuBku.
[Tpaktuyeckoe 3anstue 11. Pacuer HanpspkeHHO-1eopmupoBanHoro cocrosHus (HC) otiauBku
[Mpaktndeckoe 3amstue 12. IloaroroBka NaHHBIX [UIS pacyeTa 3amoMHEHHUS (HOPMBI KHUIKAM
METAJIOM.
[Mpaktudeckoe 3anstue 13. PacueT 3amonHeHUsT POPMBI KUJKHM METAJIIOM.
[Tpaktuyeckoe 3anstue 14. MoaenupoBanue MakpocTpyKTypbl oTiuBKH B CKM «llonmuronCody.
[Mpaktngeckoe 3anstue 15. [longroroska pacyera B cucreme ProCAST.
[Ipaktuyeckoe 3anstue 16. Pacuer Teriogu3Mueckux CBOMCTB CIUIaBOB M cTaleld B
TepMomHamMuYecko 06asze cucrembr ProCAST.
[MpakTrueckoe 3ansitue 17. OcBoeHUe reHepaTopa KoHeuHo-31eMeHTHO# ceTtkn MeshCAST.
[Mpaktudeckoe 3ansarue 18. TexHuka mo0aBIeHUs, CTEPIKHEH, XOIOAUIHPHUKOB, KEPAMUYCCKUX U
HK30TEPMHUECKUX BCTABOK B MECUAHO-TIMHHUCTYIO (PopMy.



3.5 TemMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBoii poekT no npucuunianie «KoMneroTepHOe MOJETUPOBAHUE TEXHOJIOTUU JIUTHS B
MeCYaHO-TIIMHUCTBIE (POPMBI» TPOBOUTCS B TPETHEM CEMECTpE.

TunoBoe 3amaHue i KypCOBOIO MPOEKTa BKIIOYACT B CeOS MOCTPOCHHE KOHEYHO-
SJIEMEHTHOM CETKH, 3aJlaHue HaYaJbHBIX M TPAHUYHBIX YCIOBHUM TEXHOJIOTMYECKOTO IMpoliecca,
MOJEIUPOBAHUE TEXHOJIOIMYECKOTO MPOLIECCA U AHAIIN3 TIOJIYYEHHBIX PE3YIIbTATOB.

Bo3MokHbBIE BApUAHTHI TEXHOJIOTMYECKHUX MPOLIECCOB: JIUTHE B 3€MJIIO.

TunoBas pabodast 06JaCTh BKITIOYAET B C€0sl OTJIMBKY, TUTHUKOBO-ITUTAIOIIYIO CUCTEMY U
dbopmy. B 3aBUCHMOCTH OT TEXHOJIOTHH JINThsI B paboueil 00J1acTh MOTYT TPUCYTCTBOBATh
XOJIOIMITHHUKY, TeTITIOU30JISAIHS, SJIEMEHTHI TEXHOJIOTHIECKOTO 000PYI0BaHHS (KPUCTAILTU3AaTOPHI,
9KpaHbI U T.11.).

Bo3MoxHEIE BapHWaHThI OTJIMBOK MMPCACTAaBJICHLI B Ta6111/1ue:

Ne | VYcnosuslii mmdp HaumenoBanue 3D-monenn
/11 IeTaIu
1 100.001 «Kopmyc»
2 100.002 «IlepexogHuK» =
3 100.003 «Koprmyc BeHTUIIS» 1;1:
4 100.004 «Tymep» —
=
5 100.005 «KpoHmrein» "'
6 100.006 «Kopmye» ;
7 100.007 «Cko0a» 1
8 100.008 «Kopmyc popcynku» &
9 100.009 «[TepexoaHHKY ﬁ
10 100.010 «Kpsiikay @




11 100.011 «Kopmyc popcynkm»

MopenupoBanue JUTEHHOro mporecca ocymectsiasercs B cucreme CKM  JIII
«[TomuroaCod».

AHanu3 pe3ysbTaTOB MOJEIUPOBAHUS 3AKIIOUAETCS B KAaU€CTBEHHOM U KOJIMYECTBEHHOM
aHaJIM3e Mpolecca KPUCTAJUIM3AIUU OTJIUBKH, €€ CTPYKTYphl M JedekToB. J{omxkHBI OBITH
YCTaHOBJICHBl MPUYMHBI BO3HUKHOBEHHS JAE(PEKTOB M MPEAJIOKEHbl MYyTH HX yCTPaHEHHS,
MOATBEPKICHHBIE PE3yJbTaTaMU MOJEIHPOBAHMS.

Tunosas tema KypcoBoro mnpoekrta «Pa3paboTka JUTHUKOBO-NUTAIOLIEH CHCTEMBI JeTalln
100.010 Kpermka ¢ npumenearnem cuctembl CKM JIIT «[TomuronCodry.

4, YyebHO-MeTOAMYeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1
Her.

4.2  OcHoBHasi IuTEpaTypa

1. CKM JIIT «ITonuronCodry». [Ipaktudeckoe pykosoactso. CSoft Development, 2022

2. IMomuronCodr 2024.0. PyxoBoactBo monb3oBatens. [lomuronCodr 2024.0. Bungeo ypoku
o TemMaMm (3JIEKTPOHHBIN pecypc):

https://www.youtube.com/playlist?list=PLsJ_vKh_GU3AJaHcPiZv8QKDYO0lVdbdmw

3. TexHONOTHS TUTSHHOTO IPOU3BOICTBA. JINThE B Iecyanbie GOpPMBI: yueO. s By30B /
Tpyxos A.Il., Copokun 0.A., EpmioB M.1O. u ap.; nox pea. A.Il. Tpyxosa - M.: Akanemus, 2005
- 528 c.

4.3 JonoJHUTeJbHAs JUTepaTtypa

1. Momnacteipckuii B.II. Maremarnueckoe MOCIMPOBAHUE TIPOIIECCa HaMpaBIEHHON
kpuctaumzauuu, Mocksa, MI'TY «MAMM», 2011, 178 c.

2. BombaoB W.H. IludpoBoii nBOWHMK B JUTEHHOM mpou3BoACTBe. M.: MocCKoOBCKHit
[Tomutex, 2023, 72 c.

4.4  DnexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAllM BO3MOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEeMbl TUCTaHIMOHHOTO o0y4enus ynuepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3zoBaTesbHBIX pecypcoB (DOP) no Paspenyl nporpammer:

Haszpanue JOP Ccblika Ha pecypc

KomnbrotepHoe https://online.mospolytech.ru/course/view.php?id=3987
MOACIINPOBAHUC
JIUTERHBIX TEXHOJIOTUMN
KommbroTepHoe https://online.mospolytech.ru/course/view.php?id=6165
MOACIIUPOBAHUEC

JIUTEUHBIX MPOIECCOB

Pa3zpaborannbie DOP BKII04AIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABJIMBAETCS OTIEIbHBIMU
PacCTOpsDKEHHUSIMU TIPOPEKTOpPA 10 YIeOHOH paboTe M/WiTH IIEHTPOM yueOHO-METOINYECKON pabOTHI.


https://www.youtube.com/playlist?list=PLsJ_vKh_GU3AJaHcPiZv8QKDY0lVdbdmw
https://online.mospolytech.ru/course/view.php?id=3987
https://online.mospolytech.ru/course/view.php?id=6165

45 JIuneH3noHHOe "

odecreyeHnue

CB0O0OIHO

10

pacnpocTpaHsiemMoe

NporpaMMHoe

Ne

HaumenoBanue

Pa3pat6orunk I1O
(mpaBoodJagaren

b)

JocTtynHocTh
(JIMI€eH3UOHHOE,
CB0O0OIHO
pacnpocTpaHsieM
oe)

Ccbuika Ha Equnblii peecTp
POCCHICKMX NMPOrpaMM st
9BM u B/l (npu HAIM4YMH)

CKM
«[TomuronCodr»
Special

JIIT [ BAO «CuCodr»

JInieH3noHHOE,
Horoop Ne 20-
12/12 oT
11.12.2012r.,
0eccpovHO

HCT

ProCAST ESI_Group

JInnen3nonHoe
Horosop Ne 21-
12/12 OT
11.12.2012r.,

0eccpovHO

HET

Siemens NX

JInmeH3noHHoeE.
Jorosop/JIunensu
OHHOE
corJjialicHue Ne
1312929,
0eccpovHO

HET

4.6

CoBpemMeHHbIe npodeccuoHAIbHBbIE 0a3bl
CIIPaBOYHbIE CHCTEMbI

JAHHBIX U MH(OpPMaLMOHHbIEC

Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 OCBOCHHS QM CUNILINHbI:

HaunmenoBanue

pecypc

Cceblika Ha

HoctynHocrh

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlaun

https://e.lanbook.com/

JocrtynHa B cetn
WntepHer 6e3
OTpaHUYECHUN

IIpodeccuonanbubie 6a3b1 JAHHBIX

nojguTeMaTnueckas — pedeparuBHO-
o6ubnuorpaduueckas u
HayKOMETpHUYECKast

(bubnuomeTpuyeckas) 6aza JaHHBIX

baza nanubix HaydHOU http://www.elibrary.ru JlocTyrHO
AJIEKTPOHHOU OMOIIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JlocTyrHO



http://www.elibrary.ru/
http://webofscience.com/
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5. MarepuajbHO-TEXHMYECKOe o0ecrieYeHue

Kommprorepnsiii kmacc kadeapbr «MwuTJIII» (aB1511) mosBomser rpyIme CTYIASHTOB
YUCJIICHHOCThIO /10 10 4YenoBeK BBIMOIHATH TPEXMEPHOE MOJICIMPOBAHUE JUTEHHOTrO OJIOKA B
nporpamme «UNIGRAPHICS» u mpoBoauts pacuérsl B mporpamme «CKM JIIT «ITommuronCodry.

Aynutopusi OCHAIleHa MYJIbTUMEIUIHBIM IPOEKTOPOM (MHTEPAKTUBHOM JIOCKOM) JUIst
MoKa3a BUJeo(puIbMOB, CIai1oB, Mpe3eHTalui.

6. MeToanuyeckue pekoMeH aluu
CaMocrosiTenbHast paboTa CTYJICHTOB BKIIFOUAET B CEOsI:
1. PerynsipHoe pa3MenieHre B KOHCIEKTE JIEKIUH pa3gaTOYHOrO HIUTIOCTPATHUBHOIO
Marepuaia, 00CyKIEHHOTO MPHU MPOBEJICHUN ayIUTOPHBIX (JIEKIIMOHHBIX ) 3aHSATHIA;
2. BreimonHenne  MoJenMpoBaHHUS — JIMTEWHBIX MPOIECCOB U aHAU3  Pe3yJbTaToOB
MozenupoBanus ¢ npuMmeHeHueM nporpammbl CKM JIIT «IlonuronCodry.
3. [ToaroroBka K MPOMEXKYTOYHOM aTTECTAIIUU — SK3aAMEHY.

Oo0pa3oBare/ibHbIE TEXHOJIOTHH
Bo3moxHO npoBeieHNE 3aHATHI U aTTECTAllMii B TUCTAHIIMOHHOM (popmare ¢ MpUMEHEHUEM
CUCTEMBbl JUCTaHLMOHHOro o0yuyeHus yHusepcutera (CJJO-LMS) Ha ocHoBe pa3paboTaHHBIX
kadenpoit «MamMHBI U TEXHOJOTHU JIUTEHHOTO MPOU3BOJCTBA» AJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (DOP) (cm. m.4.4).
[Topsanox mpoBeneHUs padOT B AMCTaHIMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacoOpsHKCHHSIME IIPOPEKTOPA M0 YIeOHOM paboTe U/WiTK IICHTPOM YIeOHO-METOMYECKON paOOTHI.

6.1 Meroanyeckne PpeKOMeHJANMH JIJIsi TIpPenoJgaBaTesisi MO OPraHu3aNUU
00y4eHust

6.1.1. IlpenonaBarenb OpraHusyeT TMpenojaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu  "[losnoxkeHnss 00 opraHu3anuu 00pPa30BATEIBHOIO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepxIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU TPENoAaBaTellb JOBOAMUT JI0 CBEIIEHHS CTYACHTOB COIEp)KaHUE
paboueil mporpammel auctumiuHbel (PITJ]) um mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IIPOrpamMMoi.

6.1.3. [IpenonaBaTens ocoOeHHO OOpaIiaeT BHUMaHUE CTYIEHTOB Ha:

- BUAbl U (OpPMBI NMPOBEACHUS 3aHATHH MO AUCLMILIMHE, BKJIOYas MOPSA0K MPOBEIEHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTMH JHMCTAaHIMOHHOTO OOYYEHHUS U CHCTEMBbl AMCTAHIIMOHHOTO
oOyuenus ynusepcuteta (CJJO Mocnonurexa);

- BHJbl, COJEP/KaHUE M TOPSNOK NPOBEACHMS TEKYIIEr0 KOHTPOJISl YCIEBAaEMOCTH B
COOTBETCTBUU C (POHJOM OIIEHOYHBIX CPE/ICTB;

- @Qopmy, colepkaHhe U TOPAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTalluud B
COOTBETCTBUM € (POHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHbiM PIT/L.

6.1.4. JloBomuT 10 CBEOCHHS CTYACHTOB TpauK BBINOJHEHUS YYEeOHBIX paldoT,
npenycMorpenssix PIIT.

6.1.5. HeoOxomumo Cc camMoro Havaja 3aHSITHH PEKOMEHIIOBATh CTYIEHTaM OCHOBHYIO W
JIOTIOJTHUTEIIBHYIO JINTEpaTypy M YKa3aTh IIyTH JOCTYIa K HEH.

6.1.6. B Havane wiM B KOHILE CEMECTpa JaTh CIMCOK BOMPOCOB JUIsl TMOJATOTOBKH K
POMEXKYTOYHOH aTrTecTanuu (FK3aMeHy WK 3a4ETY).

6.1.7. Pexomenayercs ¢akt o3zHakomisieHuss ctyaeHToB ¢ PIIJI w rpadumkom paboThI
NUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTY/IEHTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.
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6.1.8. IlpenomaBaTenu, BemymWii JEKIMOHHBIE W TIPAKTUYECKUE 3aHATHS, JIOJDKHBI
COTJIACOBBIBATh TEMATUYCCKUU TUIAH TPAKTHYECKUX 3aHSATHH, HCIIOJIB30BATh EAUHYIO CHUCTEMY
0003HaYCHHIA, TEPMHUHOB, OCHOBHBIX ITOHSITHN JAUCITUTLTHHBI.

6.1.9. Ilpyu MoOArOTOBKE K CEMHHAPCKOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX TEM

MpernoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH WX MPOBEACHHUSA, MPOAyMaTh (HOPMYIUPOBKU U
coJlep)kaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IepeuHeM
BOIIPOCOB I10 TEME CEMUHApA.

B xone cemuHapa BO BCTYNHTEIBHOM CIIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEeMHMHAPCKOTO 3aHATHA, ONPEACTUTh MOPSI0K €ro MPOBEIEHHs, BpeMs Ha OOCYXIEHHE KaKIOTro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTANBHBIA ONPOC JaThb BO3MOXHOCTH BBICTYIIUTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3akitounTenhHON YacTH CEMUHApPCKOTO 3aHATHS CIEAYeT IMOJBECTH €ro WTOTH: JaTh
OLICHKY BBICTYIUICHUHN Ka)KJOTO CTYACHTA U y4eOHOU rpynmbl B LEeJIOM. PacKpbITh MONOKUTEIbHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOTO CEMHUHAPCKOTO 3aHATHs. OTBETUTh HA BOIPOCHI CTYJCHTOB.
Bbinate 3amanus A1 caMOCTOSITENNbHOM paObOThI MO MOATOTOBKE K CIIEAYIOIIEMY 3aHSITHIO.

Bo3MokHO mTpoBeieHNE 3aHATHI U aTTECTAlUi B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cucTeMbl qucTaHnMoOHHOro oO0yueHus yuuepcuteta (CHO-LMS). [lopsanok mposeneHusi paboT B
JUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
yueOHoIi paboTe U/Uiu IEHTPOM yueOHO-METOINYECKO PaboThl.

6.2 MeTtoanyeckue yKazaHus 1J1s1 00yYAKUIUXCS 110 OCBOECHHUIO TUCIUTITHHBI
1.2.1. CrymeHT ¢ caMOoro Havaja OCBOCHHUS JUCIUIUIMHBI JIOJDKEH BHUMATEIBHO

03HAKOMUTCS ¢ paboydel porpaMMoil 1UCHUIUIMHBIL.

1.2.2. CryneHTy HEOOXOJMMO COCTAaBUTH JUIsl ceOs TpaduK BBHIOIHEHUS Y4EOHBIX PadoT,
npenycMotpenHbix PIIJ] ¢ y4érom TpeOOBaHWU Ipyrux TUCHUIUIMH, HU3Y4aeMbIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpu npoBefeHUH 3aHATUNA U MPOLEAYp TEKYyIIEH U MPOMEKYTOUHOM aTTecTaluu C
UCTIOIb30BAaHUEM WHCTPYMEHTOB WH(GOPMAIIMOHHON 00pa30BaTeIbHON Cpelbl JUCTAHIIMOHHOTO
oOpazoBanus yHuBepcutrera (LMS Mocnonutexa), kak BO BpeMs KOHTaKTHOW paboOThl C
npernojiaBaTesieM, TaKk W BO BpeMs CaMOCTOSTENbHOW paboOThl CTYIACHT JIOJDKEH O0ECHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOJKIIOYEHHS K CHCTeMaM JHCTaHIMOHHOTO
oOyuenns. [Ipy OTCYTCTBMHM TaKOH BO3MOXXHOCTH OOCYAWMTH CHTYAaIlMI0 C MperojiaBaTeieM
JTCIIATUTAHBI.

1.2.4. Camocmosmenvuas paboma sensiemcsi OOHUM U3 6UO08 YueOHblx 3ausmuil. Llenv
CaMOCMOSIMENbHOU — pabomvl — —  nNpaKkmuieckoe  YCBOeHUue  CMyOeHmamu  8ONpOCO8,
PACCMAmMpUBaemMvlx 8 npoyecce uzy4eHus OUCYUNIUHDL.

Buow sneayoumopnotl camocmosmenvrot pabomai:

- camocmosmenbHoe u3yyeHue omoeabHblX mem OUCYUNIUHBL,

- N0020MOBKA K IEKYUOHHBIM 3AHAMUAM,

- N0020MOBKA K CEMUHAPAM U NPAKMUYECKUM 3AHAMUAM,

- ohopmnenue omuemos no BbINOIHEHHbIM 1AOOPAMOPHBLIM PAOOMAM U NOO20MOBKA K UX
3awume.

s evinonHenus 1106020 8UOA CAMOCMOAMENbHOU pabomvl HeoOX00UMO Npoumu
cnedyroujue dmanvl:

- onpedenenue yeiu camocmosamenbHol pabomul;

- KOHKpemu3ayusi NO3HA8AmMeNbHOl 3a0a4u;

- CAMOOYEHKA 20MOBHOCMU K CAMOCMOSIMENbHOLU pabome;

- 8b100p A0eK8AMHO20 CnNOCcoOa Oelicmausl, 8e0yue20 K peuleHun 3a0adu,

- naaHuposanue padbomvl (CAMOCMOAMENbHOU UMY C NOMOWbIO Npenodasamens) HAO
3a0anuem,
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- ocywecmeieHue 8 npoyecce 6bINOJHEHUs CAMOCMOSMENbHOU padomvl CAMOKOHMPO
(MpOMEAHCYMOYHO20 U KOHEUHO20) Pe3yIbmamos pabomul u KOppeKmuposKa 6biNoIHeHUs pabombl;

- pechnexcusi;

- npe3eHmayusi CamoCmosamenbHoU pabomol Ul 3auuma 1adopamopHol pabomul.

1. DoH/1 OLICHOYHBIX CPEICTB
@oH/ OLEHOUYHBIX CpeAcTB mpenactaBieH B [lpunoxennn 1 k paboueit mporpamme u
BKJIIOYAET pa3Iebl:
7.1. MeTozibl KOHTPOJIS U OLICHUBAHUS PE3Yy/IbTaTOB O0yUEHUs
7.2 lllkana u KpUTEPUHU OIICHUBAHUSI PE3YJIbTATOB OOYUCHHS
7.3. OLieHOYHbIE CpeACTBa
7.3.1. Texyuiuii KOHTPOJIb
7.3.2. [IpomexxyTouHasi aTTecTaius
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Ipunoowcenue 1
Paznen 7 PII L - ®DOH/JA
OLNEHOYHbIX CPEACTB
O ANCHUITJIMNHE
«KoMnbloTepHoe Mo/1eJIMPOBAHHE TEXHOJIOTHH JIUThSI B ECYAHO-TJIMHUCTbIE

popmbI»
Hampasnenue noaroroBku
15.04.01 MammHoOCTpOeHHe
Ob6pazoBarenbHas mporpamma (podUITs TOJTOTOBKH )

«HI/I(l)pOBbIe TEXHOJOTHU AJAUTHBHOI'O M 3arOTOBHUTECJIBHOI'O IPOU3BOACTBA»

/. ®OHJ OLIEHOYHBIX CPE/ICTB
B nporiecce 00ydeHus: B TeUEHHE CEMECTPa UCIONIB3YIOTCS OIICHOYHBIC CPEIICTBA TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH W TPOMEKYTOUYHBIX arTecTanuil. [[puMeHsIOTCS ClIeIyroIIne OlCHOYHbIE
CpeZACTBa: TeCT, 3aIuTa Ja00paTOPHBIX PadOT, IK3aMEH.
OOyyenne mo mucuuiuinHe «KoOMMBIOTEpHOE MOJACIMPOBAHHE JIUTCHHBIX IPOIIECCOBY
HAIpaBJICHO HAa (OPMHUPOBAHUE Y O0YUAFOIIUXCS CICAYIONIMX KOMITETCHIIUNI:

Kon u HammeHoBaHue NuaukaTopsl 10CTHKEHUS] KOMIIETEeHIMH
KOMIIeTeHIN i
[1K-3 Pa3pabotka HoBbIX | UIIK 3.1. 3naer:
TEXHOJIOTUYECKUX nporeccos | [Ipouieccsl 3aTBepieBaHUs U OXJIAXKAECHUS OTIMBKHM U HUX
MOJIyYEHUsI  CJIOXKHBIX ~ OTJIIMBOK B | MareMatuueckue wmonenn IlpuxnanHple KOMIbIOTEPHBIE
JUTEHHOM LIeXe OporpaMMbl Ul MOJICIMPOBAHUE JIMTEHHBIX IPOLECCOB:

HAaUMEHOBAHMUSI, BO3MOKHOCTH U MOPSAIOK pabOThI B HUX.
CAD-cuctembl: KJIacChl, HAaUMEHOBAHMs, BO3MOXHOCTH M
MOPSAIOK pabOThI B HUX.

MareMaTnyeckue MOJEIU IPOLIECCOB 3aTBEPAEBAHUS U
OXJIAXECHUS OTJINBOK.

HIIK 3.2. ¥Ymeer:

PaccunThIBaTh TEXHOJIOTMUYECKUE PEKUMBI IPOLECCA JIUThS
JUISL CIIO)KHOM OTJIMBKM C HCIOJB30BaHUEM IPHUKIAIHBIX
KOMITBIOTEPHBIX MTPOTrpaMM JjIsl BIYMCIIEHUH. Mcrionbs30BaTh
IIAKEeThl TNPUKJIATHBIX NPOrpaMM Ul  MOJEIMPOBaHUS
npolecca 3anoJHeHUs JTUTeHHONW (OpMbI U 3aTBEpAECBaHMS
CIOKHOM  OTJIMBKH. AHanu3upoBaTh  PE3yJbTaTh
MOJIETTMPOBAaHUS W BbIOMpaTh ONTHUMAalbHBIE BapHaHTHI
KOHCTPYKLUMH  JINTHUKOBBIX  cUCTeM. Pa3pabaThiBaTh
YepTeXH JJIEMEHTOB JIUTEHHOW QOpMBI U OTJIMBKH C
ucnoas3oBanueM CAD — cucrem

NIIK 3.3. Baapeer:

MozenupoBaHue M Ipoliecca 3anoIHEeHUs JIUTEHHON (opMbI
W 3aTBEPACBAaHUSA I CIOXKHOW OTIMBKM B IaKeTax
MIPUKJIAIHBIX IPOrpaMM

PacueTom TEXHOJOTMYECKUX PEKUMOB IPOLECCA JIUThS IS
cnoxHoi oTiMBKM KoppektupoBanue M 21 KOHCTpyKIUHU
JUTHUKOBOW CHCTEMBI, IOJOKEHHUS CIOKHOM OTJIMBKH B
¢dopme, BapuaHTOB (POPMHUPOBAHUS BHEIIHUX U BHYTPEHHHUX
MOBEPXHOCTEHM CII0OKHOM OTJIMBKH C YYETOM pE3yJbTaTOB
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MOACIINPOBAHUA.

7.1 Metoabl KOHTPOJISI U OlIEHHBAHHS Pe3yJbTATOB 00yUYEeHHUS
HaumenoBanue [IpencraBnenue
Ne OL[CHOYHOTO Kpatkas xapakrepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA
0C CpelCcTBa CpeacTBa B ®OC
CpeAcTBO KOHTPOJIS, OPraHU30BaHHOE KakK
crenuanbHas Oeceqa  IeIarornyeckoro
. paboTHMKAa C OOyYaroIMMCS Ha TEMBI, Bompocsr o
1 Y CTHEIA 0npoc CBSI3aHHBIE C HM3Y4a€MOM AUCUUILUIMHOW, U TeMaM/pazjiesiam
cobecenoBanue (YO) ’
paccuuTaHHOE Ha BBISICHEHHE 00BeMa JVCLIUATUTHHEI
BHAHU y oOyuaromierocs o
onpeieIeHHOMY paszielly, TeMme, mnpolieme
MHnuBuayanbHOE 3aJaHUE, CBS3AHHOE C
. M3y4aeMol TUCIUIUIMHON U pacCUMTaHHOE
2 KypCoBOH IPOCKT 2" prigcnenne  obbema  3Hammii y DOHJ KyPCOBLIX
(KID) oOydaromierocss MO ONpeAeTICHHOMY TIPOCKTOB

MEepPEYHIO pa3/eNioB U T€M, BBIOPAHHBIX C

nporpaMMoﬁ " MPOXOKACHUC BCCX MPOMECKYTOUHBIX TCCTOB HC HUIKC, UEM Ha 70% IMpaBUJIbHBIX
OTBECTOB. HpOMC)KyTOLIHBIG TECTUPOBAHUA MOT'YT IPOBOAUTCA KaK B ayAUTOPHUN YHI/IBepCI/ITCTa moJ

7.2

Ixana n KPUTECPHHU OLICHUBAHUSA PE3YyJIbTAaTOB oﬁyqe}ma

®opmMa NPOMEKYTOYHOI aTTECTAIIMU: IK3aAMEH.

O0s13aTeIbHBIMHA YCI0oBUSIMA IIOATOTOBKH CTYJAC€HTaAa K IIpOMe)KyTO'—lH()ﬁ aTrecTalnumn
SABJIACTCA BBIIIOJHCHHUE W 3alllUTa CTYACHTOM KYpPCOBOI'O IIPOCKTA, MNPEAYCMOTPEHHOI'O pa6oqel71

KOHTPOJIEM TPEMNo/aaBaTelis, Tak U TUCTAaHIIMOHHOM (OopMaTe Ha YCMOTPEHHE MperogaBaTesl.

[IIxana oueHNBaHUA

Onucanue

Omauuno

BrinonneHns!
paboueii mporpamMmoil. CTYAEHT IEMOHCTPHPYET COOTBETCTBUE

BCE€ BHJbl YyueOHOHl paboThl, MNperyCMOTPEHHbIE
3HaHUH, YMEHUH, HABBIKOB IIPUBEJACHHBIM B TaOIUIaX MOKa3aTeleH,
ornepupyeT NpUOOPETEHHBIMU 3HAHUAMU, YMEHMSIMHM, HaBBIKaMU,
IPUMEHSIET UX B CUTYyallMsIX MOBBIIIEHHOW ClI0XHOCTH. [Ipu 3Tom
MOTYT OBITh JONYLIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHHS] IPU aHAJTMTUYECKUX OINEpalusx, IepeHoce 3HAaHUN U

yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallUU.

Xopouwio

yueOHOH paloThl,
wranoM.  CTymeHT — JeMOHCTPHpYET

NpaBUIbHOE  COOTBETCTBUE  3HAHWH,  YMEHMHH,
NPUBEJICHHBIM B TaONIUIax Mokas3arese, 1100 eciu MpHu 3TOM ObUIH

BreinmonHensl Bce  BUIBI MPEyCMOTPEHHBIE

y4eOHBIM HEIOJIHOE,

HAaBBIKOB

JIOTIYIIEHBI 2-3 HECYIeCTBEHHBIEC OIINOKH.

Yooenremeopumenvno

BrIloIHEHBI BCE  BHBI y‘lCGHOf/’I pa60TBI, npeaAyCMOTPCHHBIC
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yueOHbIM Tu1aHOM. CTYACHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
B KOTOPOM OCBELICHa OCHOBHas, HaumOoiee BaXKHAas 4YacTb
MarepHaia, HO MPH 3TOM JOMYIIEHAa OJHA 3HAYMTENbHAs OIIMOKa
WJIM HETOYHOCTb.

He BomonHen oauH win Oosiee BHIOB y4uyeOHOW paboOTHI,
NPEIYCMOTPEHHBIX Y4eOHbIM IutaHOM. CTYAEHT JOeMOHCTPUpPYET
HEIIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIIaX TOKa3aTeJel, JOMYCKAIOTCsS 3HAYMTEIbHBIC OIINOKH,
HeyoosnemeopumenvHo . .

HPOSIBIISIETCS. OTCYTCTBME 3HAHMH, YMEHHH, HABBIKOB IO pALY
HoKa3aresei, CTYACHT HCHbITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHMS
IpU ONEPUPOBAHUU 3HAHMSMM M YMEHUSAMH IPH MX IIEpeHOce Ha

HOBBIC CUTYalllU.

dopmMa NPOMeKYTOUHON ATTECTALMH: 324€T.

O0s3aTeIbHBIMU YCJIOBHSIMU TMOATOTOBKH CTY/JAeHTa K NMPOMEKYTOYHOI aTTecTaluu
SBIISICTCS  BBIIIOJIHEHWE M 3allUTa CTYACHTOM NPAKTUYECKUX paboT (BBIIOJHEHBI BCE
NPEIYyCMOTPEHHBIE TPOTPAMMOM MOJICIMPOBAHUS JIUTEHHBIX IIPOLIECCOB), IMPETyCMOTPEHHBIX
paboyeil mporpamMmoll U IHPOXOXKIEHHE BCEX IPOMEKYTOUHBIX TECTOB HE HMKe, ueM Ha 70%
NPaBWIBHBIX OTBETOB. lIpOMEXYTOUHBIE TECTUPOBAHUS MOTYT IPOBOJHUTCS KaK B ayAUTOPHUHU
VHuBepcUTeTa MO KOHTPOJIEM IpenoaaBaTels, TaK M JUCTaHIIMOHHOM (opMare Ha yCMOTpEHHE
IpernoaaBaTes.

HIxkana
Onucanue
OLlCHNBAHUSA

BoinonHeHnsl Bce BUAbl y4yeOHOM pabOThI, MPENyCMOTPEHHbIE YYEOHBIM
m1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHIl, HaBBIKOB
NPUBEJCHHBIM B TaONMuIax IMoKa3aTeneil, omnepupyer mNpuoOpeTeHHBIMU
3auTeHo 3HAHWUSAMH, YMEHUSAMH, HaBbIKAMH, IPUMEHSIET UX B CUTYallUAX NOBBILICHHON
cinoxkHocTu. IIpu 3TOM MOryT OBITH JOMYIIEHBl HE3HAYMTEIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS MIPH aHAIMTUYECKUX ONEpaLUsiX, IEPEeHOCEe 3HAHUI
Y YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

He BbinosiHeH oauH miM Oosee BUAOB y4yeOHON pabOThl, MPESyCMOTPEHHBIX
y4eOHBIM M1aHOM. CTYJEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
H yYMEHUH, HaBBIKOB IpPHUBEJCHHBIM B TaOMUIAX MOKa3aTeleH, IOIMyCKaroTCs
© SO S paunrenbhbie OLIMOKH, MPOSIBIISIETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB

1o psany HOKa3aTeJlCI>'I, CTYACHT UCHBLITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS ITPU

OINCPpHUPOBAHUU 3HAHUAMU U YMCHUAMU IIPU UX IICPECHOCC HA HOBLIC CUTYAIIUU.

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Tekymuii KOHTPOJIb

Texkymmii KOHTPOJb BBINOJHSAETCS B BHJE YCTHOTO ONpPOCa, OPraHM30BAaHHOE Kak
crienuanbHas Oecela TeNaroru4eckoro pabOTHHKA ¢ OOyYaloUIMMCS Ha TEMBI, CBSI3aHHBIE C
U3ydaeMol TUCHHUIUIMHON, M PAacCYUTaHHOE Ha BBIACHEHHE O0beMa 3HAHHWH O00YYaroIIerocs Mo
OIIpEJICTICHHOMY pa3Jieny, TeMe, mpoliemMe U T.11.
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Bonpocsl 1J1s1 ycTHOr0 onpoca (codeceq0BaHuA).

1. Ha3zoBuTe U3BECTHBIC BaM MPOTrpaMMbl MOJICTUPOBAHUS JIUTEHHBIX MPOIIECCOB.

2. IlpuBenure mpuUMepbl OTEYECTBEHHBIX MPOTPAMM MOJICITUPOBAHUS.

3. IlpuBeaute mpuMepsl UMIIOPTHBIX IPOTPAMM MOJECIUPOBAHHUSL.

4. OCHOBHBIE COCTABJISIONINUE MPOTPAMM YUCICHHOTO MOJICTUPOBAHUS JIMTEHHBIX IIPOLIECCOB.

5. Crpykrypa u 3agaun CAIIP JuTEHHBIX MPOIECCOB B COBPEMEHHOM JIMTCHHOM
IIPOU3BO/JICTBE.

6. Kmaccudukamus CAIIP muTelHBIX MPOIECCOB.

7. Ocobennoctu mnpumeHeHust CAIIP nuTeHHBIX NpPOLIECCOB B ONBITHOM M CEPUHHOM
IIPOU3BO/ICTBE.

8. Meronuka pazpabotku Texnosnoruu muths ¢ npumenenneM CKM JIIT «ITomuronCodr.

Ocob6ennoctu CAD obecnieuenus npu ucnosibzoBanuu CAIIP nuteitHbIX porieccos.

10. Ctpykrypa u ocobennoctu peanmsaruun CKM JIIT «ITomuroaCodr.

©

7.3.2. KypcoBoii npoekT
TunoBoe 3amaHue U1 KypcOBOTO IIPOEKTA BKJIIOYAET B cebst cozganue 3D-monenu perany,

pacuer TPUIYCKOB W JIMTHUKOBO-TIUTAIONIEH CHCTEMBI, mnocTpoeHne 3D-mMomenu OTIMBKH;
MOCTPOCHHE KOHEYHO-2JIEMEHTHOM CEeTKH, 3aJaHhe HavaJbHBIX M TPAHUYHBIX YCIOBUH
TEXHOJIOTUIECKOTO MPOIecca, MOACTUPOBAHNE TEXHOJIOTHUECKOTO MPOIIecca H aHAIIN3 TTOTYyYSHHBIX
pesyiabraroB. Mcnonb3yercss CKM JIIT «IlomuronCodr».

Bo3MoskHbIE BapuaHThI TEXHOJIOTHYECKHUX MPOLIECCOB: JIUTHE B 3€MIIIO.

Tunosas pabovas 061acTb BKJIHOYAET B ceOsl OTJIMBKY, JIMTHUKOBO-IIMTAIOUIYIO CUCTEMY U
auTeiHyo ¢opMy. B 3aBUCMMOCTM OT TEXHOJOTMHM JHUTbd B paboyel o0JacTH MOryT
IPUCYTCTBOBATH XOJOIWIBHUKH, TEIUIOM30JISIINSA, SK30TEPMUYECKHE BCTABKH, CTEP)KHHU, SJIEMEHTHI
TEXHOJIOTHYECKOTO 000pyA0BaHUSs (KPUCTAIIA3ATOPBI, SKPAHbBI U T.J1.).

Cosznanue 3D-monmenu pacdyetHolt obnactu ocymiectisiercs B CAD cucteme 1mo 3cku3am Ha
OymaxxHoM Hocutene. CTyJeHTaM MpeaIaraloTcst 3CKU3bl JeTaneil Ha 0yMa)KHOM HOCHUTEIIE.

Bo3MoxHEbIE BapHUaHThI OTJIMBOK IMMPEACTAaBJICHLI B Ta6J'II/II_IeZ

Ne | Venosnbiii wngp HaumenoBanue 3D-moznens
/1 JeTaln

1 100.001 «Kopmye»

2 100.002 «ITepexoHUK» ‘:«

WP

3 100.003 «Kopnyc BeHTUI» H

4 100.004 «Tyuep» .@ y

5 100.005 «KpoHureiiny ‘
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6 100.006 «Kopmyc»

7 100.007 «Ckoba»

8 100.008 «Kopmyc popcynkm»
9 100.009 «ITepexoqHIK

10 100.010 «Kppimkay

11 100.011 «Kopmyc popcynkm»

MopenupoBanue JauTeHOro mponecca ocyuiectBiasercas B - cucreme CKM  JIII
«[TonmuronCodt».

AHanu3 pe3ysbTaTOB MOJEIUPOBAHUS 3aKJIIOYAETCS B KAUECTBEHHOM M KOJHMYECTBEHHOM
aHaNM3e Tpolecca KPUCTAIUIM3AIUU OTIUBKH, €€ CTPYKTYyphl M AedekToB. JlomxkHBI OBITH
YCTAaHOBJICHBl TMPUYMHBI BO3HUKHOBEHHUs JNE€(PEKTOB U TPEIJIOKEHBI IMYTH HUX YCTPAHECHHS,
MOATBEPKCHHBIEC pe3yJibTaTaMU MOJICTUPOBAHHS.

7.3.3. IlpoMe:kyTOUHAsI ATTECTAIUS

[TpoMexyTodHast aTTecTalHs MPOBOUTCS Ha 3 ceMecTpe o0ydeHus B popme 3adera.

DK3aMeH MPOBOJUTCS MO OHIIeTaM, OTBETHI MPEAOCTABISIOTCS MUCEMEHHO C MOCIEAYIOIUM
YCTHBIM coOeceioBanueM. buteTsl popMHUpPYIOTCSt M3 BOIIPOCOB MPEACTABICHHOTO HUXKE IMTEPEUHS.

[TpoMexyTodHast aTTecTalus MPOBOIUTCS Ha 4 ceMecTpe 00ydeHHsI B popme dK3aMeHa.

3aueT MPOBOTUTCS IO BOMpPOCAM JUIS 3a4eTa, OTBETHI MPEIOCTABISIOTCS MUCHBMEHHO C
MOCNEAYIOIUM YCTHBIM cobeceoBaHreM. Bompockl ansi 3aueTa BBIOMPAIOTCS M3 BOIPOCOB
MIPEJICTABJICHHOTO HIKE TTEPEUHS.

PernnameHT npoBeieHUs IK3aMeHA:

1. B Ouner Bkmtowaercs (3) Bompoca M3 pa3HBIX pa3/elioB AUCIHUILTUHBI U (OJIHO, JIBa)
MPAKTUYECKUX 3aTaHHs

2. Ilepeuenn BompocoB coaepxut 20 BOMPOCOB MO M3YYCHHBIM T€MaM Ha JIGKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX (TIPHUIIAraeTcs).

3. Bpems Ha mOATOTOBKY MUCHMEHHBIX OTBETOB - 70 40 MuH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. TlpoBeneHuwe arrecTanuud (PK3aME€HA) C HCIOJB30BAHUEM CPEJICTB JJIEKTPOHHOTO
oOydeHHsT ¥ JTUCTAHIIMOHHBIX O00pPa30BaTEIbHBIX TEXHOJOTHI BBITOIHSAETCS B COOTBETCTBUU C
VTBepXACHHBIM B yHHBepcuTeTe "[lopsakoM TMpoBeIeHUS MPOMEXKYTOYHOW aTTecTalluud ¢
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HCIIOJIb30BAaHUEM CPEACTB JJIEKTPOHHOTO OOYy4YeHHs] W JHUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH1"

PeriiamMeHT npoBeaeHNs 3a4eTa:

1. BriOupaercs oauH BONPOC U3 CHUCKA BOIPOCOB U3 PAa3HBIX Pa3eioOB AUCUUIUIMHBI U
(oaHO, 1Ba) MPAKTUYECKHUX 3aaHUS.

2. Ilepeyenb BOIMpOCOB COMEPKUT 17 BOMPOCOB IO M3YYEHHBIM T€MaM Ha JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATHUAX (MPUTIAraeTcs).

3. Bpems Ha MOArOTOBKY MUCHMEHHBIX OTBETOB - 710 20 MuH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. llpoBexenue arrecTalyu (dPK3aMeHA) C KCIOIb30BAHUEM CPEICTB AJIEKTPOHHOIO
0oOydeHUsT W JTUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHH BBIMOIHICTCS B COOTBETCTBHH C
yTBepkAEHHBIM B yHHBepcutere "llopsaxkom mpoBeneHHUS NTPOMEXKYTOYHOM aTTeCTallUh C
UCIIOJIb30BAaHUEM CPEJICTB JJIEKTPOHHOTO OOY4YeHHWS W JHUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHi1"

Ilepeyenb BONPOCOB /AJisi MOATOTOBKH K 3K3aMEHY M COCTABJICHHUS IK3aMEHALMOHHBIX
ounneros (4 cemectp) (IK-3)
1. Crpykrypa u 3amaun CAIIP nuTeiHBIX MpPOIIECCOB B COBPEMEHHOM JIMTEHHOM
IIPOU3BO/ICTBE.
2. Kmaccudukamus CAIIP muTeldHBIX MPOIIECCOB.
3. Ocob6ennoctn mnpumeneHusi CAIIP nuTEHHBIX TPOIECCOB B ONBITHOM W CEPHIHOM
MIPOU3BOJICTBE.

4. Ocobennoctu CAD obecneuenus npu nucnoiab3oBanuu CAIIP muTeHHBIX MPOIECCOB.

5. Crpykrypa u ocobennoctu peanuzanuu CKM JIIT «ITomuronCodr».

6. Texmmka wmoxmemupoBanuss B CKM JIII «llomuronCodr» - mocTaHOBKa 3ama4yd
MOJIEJITMPOBaHUS.

7. Texnuka wmonenupoBanust B CKM JIII «llomuronCopr» - pacuer u uHTEpIpeTanus
pE3yJIBTaTOB.

8. MopgemupoBanue mporecca 3amonHeHus Gopmel B cucteme CKM JIIT «llomuronCodr»
(MK-1)

9. Mopenupoanue paauanponHoro TeroooMena B CKM JIIT «ITomuronCodry.

10. Busyanu3anuus v aHaiau3 pe3ylbTaTOB MOAEIUPOBaHMS M KpUTepHaibHbIM aHamu3 B CKM
JIIT «ITomuronCodt.

11. MonenupoBanue npouecca 3anuBku JuteHoi popmsl B CKM JIIT «lomuronCodr».

12. MonenupoBaHUe ¢ UCTIONB30BaHUEM F€OMETPUIECKON U (PU3NIECKON CHMMETPHH.

13. OrmeTKka KayecTBa OTJIMBKM M TEXHOJIOTMYECKOTO Ipolecca Ha OCHOBE KPHUTEPHAIbHBIX
3aBucumoctei. Kpurepuit Husimel.

14. Monienb paBHOBECHOI U HEPAaBHOBECHOW KPUCTAITU3AIIH.

15. Monens hopMupoBaHus ycaJ0qHON paKOBUHBI, MAKPO- 1 MUKPOIIOPUCTOCTH.

16. Be16op Mo/ieny KpuCTaITH3AIMH U ITAPaMETPOB MOEITH MTOPUCTOCTH.

17.3ajanne HavanbHBIX M TPaHUYHBIX YCJIOBUH B CHCTeME OTIUBKa-¢popma mpu eé
MOJICITMPOBAHUH.

18. Texnuka moctpoeHus 3D-monenu JTUTEHHOW (POPMBI CO CTEPKHSAMH, XOJOIMIBHUKAMH,
9K30TEPMUYECKUMHU BCTABKAMH.

19. MonenupoBanue ¢ IpUMEHEHUEM TETIIIOU30JISALIUH.

20. MonenupoBaHre MHOTOCTaIMAHOTO TEXHOJIOTHISCKOTO MpoIiecca.

IlepeyeHnb BONMPOCOB /IS MOATOTOBKH K 3auety (3 cemectp) (ITK-3)

1. MogenupoBaHue ¢ UCIOIB30BAHUEM BUPTYAJIbHOM TUTEHHON (GOPMBI.

2. MopenupoBaHue KpUCTAUIM3ALMN OTIMBKH C YYETOM PaJUAIMOHHOTO TEIJI000MEHa.

3. PanmanumoHHBIN TETDIOOOMEH ¢ yYETOM 3aTCHEHHSI U OTPAYKSHHS.

4. Meronuka MOJETUPOBAHMS MTPOLECCA JIUThS U3 HECKOJIIBKUX KOBILEH.
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AHanu3 ycinoBuil Ha GpOHTE POCTa MPU HANIPABICHHON KPUCTAJUTH3AIUH.
[IporHo3upoBanue MHUKpPO- U  MaKpPOCTPYKTYpbl  OTJIMBKH  TIPHU
KpUCTaJUIM3aLUU.

[IpeumyiiecTBa 1 He1OCTATKH KOHEUHO-31eMeHTHRIX CKM JIIT.

Mertonuka agantamuu CKM JIIT nox ycinoBus KOHKPETHOTO TPOU3BOICTBA.

MonenupoBaHie KOpOOJICHUS U TOPSUUX TPEIIIH.

10 MonenrpoBaHue YaCTHI] B IOTOKE: HEMETAJUIMYECKUX BKIFOYSHU.

11. MoaenupoBaHue ra3oBoi MOPUCTOCTH.

12. MogaenupoBaHue ¢ y4eTOM BIUSHUS T'a30BOM (a3bl HA TEUCHUE PacIliaBa.
13. MonenupoBaHue OKUCHBIX ILICH.

14. MoaenupoBaHue TEPMHUIECKON 00pabOTKH.

15. MozienupoBanue MakpoCTpyKTyphl oTuBok B Moayine CAFE ProCAST.
16. MoaenupoBanue MakpocTpyKTypbl OTIHBOK B CKM JIIT «ITomuronCodry.
17. Tepmonunamudeckas 6a3a nanubix cucreMbl CKM JIIT ProCAST.

HaIlpaBJICHHON



