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1. Henu, 3a1a4u ¥ IJIaHUPYyeMble Pe3yJbTAThl 00y4eHHs N0 AUCHUIIIHHE

Ilens Oucyunaunpl — COBEpIICHCTBOBAHNE HABBIKOB MOJIEIMPOBAHUS JIUTEUHBIX MTPOLIECCOB
U aHalM3a pe3ysibTaToB MojenupoBaHus ¢ npuMmeneHuem mnporpamm CKM «IlomuronCodr» u
ProCAST. U3yueHue Kypca CliocOOCTBYET paCIIUPEHUIO0 HAYYHOTO KPyTro30pa U 1aeT TEOPETHICCKUE
3HaHUS W TPAKTHUECKUE HABBIKH, HEOOXOJMMBIE IJIi CaMOCTOSITEIbHON paboThl B 00OJacTu
MaTEMaTHYECKOT0 MOJICTUPOBAHUS JIUTEHHBIX MPOLIECCOB.

3adauamu TUCUUTIIIVHBI SBISIOTCS:

N3yyenne ocoOeHHOCTEW NPUMEHEHHs CHELHATU3UPOBAHHBIX JUTEHHBIX MpPOrpaMM JUis
MOJICIIMPOBAHMS CIICIIHATBHBIX TEOPETUYECKUX OCHOB MPOCKTUPOBAHUS JIUTECHHBIX MTPOIIECCOB.

OcBoeHME CHEIUATM3UPOBAHHBIX KOMIIBIOTEPHBIX MPOTPaMMbI ISl  MOJAETUPOBAHUS
JIMTEUHBIX MTPOLECCOB

[IpuoOpereHne HaBBHIKOB KOMIIBIOTEPHOIO MOJCIUPOBAHUS C IEJBI0 HPOEKTHUPOBAHUS
JUTEHHON TEXHOJIOTUH, OOeCreynBalonle MONMyYeHHe TOJHOM OTJIMBKM MpPH PalMOHAIBEHOM
UCTIOJIB30BaHUM CHIPBEBBIX U YHEPTETHUECKUX PECYPCOB.

OObyuenne mo aucuuiuinHe «KommbroTepHOE MOJENUPOBAHHE JHUTEHHBIX IPOLIECCOBY»
HanpaBJIeHO HAa (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEIYIOINX KOMITETEHIIUMA:

Ko u HauMeHOBaHHe KOMIETEHIHit NuankaTopbl 10CTHXKEHUS
KOMIETEeHIIUH

[1K-3 Pa3paborka HOBbIX TexHojormueckux | UIIK 3.1. 3naer:

MPOLIECCOB TONyYEHHUsI CIOKHBIX OTIHMBOK B | [Ipomecchl 3aTBepAeBaHUS U OXJIAXKICHHUS
JUTCHHOM IIeXe OTJIMBKH W WX MaTeMaTUYCCKUE MOJICIH
[IpuknanHele KOMIBIOTEPHBIE MPOTPAMMBI
JUIST MOJICTTMPOBAHUE JIMTCHHBIX TPOICCCOB:
HAaUMEHOBAHUS, BO3MOXHOCTH U TOPSA0K
paboTHI B HUX.

CAD-cuctembl:  Kjlacchl, HaMMEHOBAaHHUS,
BO3MOXKHOCTH H TTOPSIJIOK paOOTHI B HHX.
MaremaTrueckue MOJIeTTH MPOLIECCOB
3aTBEepCBAHUS M OXJIQXKICHUS OTIUBOK.

HIIK 3.2. Ymeert:

PaccunThiBaTh TEXHOJOTHYECKHE PEIKUMBI
mporecca JHUThS AN CIOXKHOW OTJIHMBKU C
HCIIOJIb30BaHUEM TIPHUKJTATHBIX
KOMIBIOTEPHBIX MPOTPAMM JJIsi BHIYHUCIICHHIA.
Hcnone3oBath TTaKeThI TIPHUKJTATHBIX
nporpamMM I MOJETUPOBaHUsS Ipoliecca
3aI0JIHEHHUS JUTENHON (hopMbI "
3aTBepACBaHU CIIOKHOU OTJIUBKHU.
AHaIM3UPOBATh PE3yJIHTATHI MOCIUPOBAHUS
U BBIOMpATh  ONTHUMAIIbHBIE  BApUAHTHI

KOHCTPYKIIHU JIMTHUKOBBIX CUCTEM.
PazpabatsiBaTh 4epTEKU JJIEMEHTOB
JUTENHON bopMbI u OTJINBKU c

nucrojb3oBanueM CAD — cuctem

HIIK 3.3. Baageer:

MogenupoBanue M Mpolecca 3aroJHEHUs
TUTEHHON (OpMBI W 3aTBEpJEBAaHMS IS
CJIOKHOM OTJIMBKU B TMaKeTaxX MPHUKIAIHBIX
nporpamMm




Pacuetom TEXHOJIOTHYECKUX  PEXKUMOB
mpolecca JUThS 7Sl CIIOKHOM  OTJIMBKHU
KoppektupoBanue M 21  KOHCTpyKIUHU
JINTHUKOBOM CHCTEMBI, IMOJIOKSHHUS CJI0XKHOMI
OTJIUBKHU B popMe, BApUaHTOB (DOPMUPOBAHUS
BHEIIHUX M BHYTPEHHHUX IOBEPXHOCTEH
CIIO)KHOW OTJIMBKH C YYE€TOM pe3yJbTaToOB
MOJICJIUPOBAHUSL.

2. MecTO JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumninuHa OTHOCUTCA K 4YacTH, (OPMHUPYEMOH YyYacTHHKaMH 0Opa3oBaTENbHbBIX
oTHomeHu# 6s10ka b1 «lucuumauaer (MOTYITN)».

Jucnunnuza 6a3upyeTcs Ha CIEIYIOIINUX, MPOUIEHHBIX JUCIUTUTHHAX:

Hucnunnuna «KoMIIBIOTEpHOE MOJEITHMPOBAHNE CTICIIHAIBHBIX CITIOCOOOB JIUThS» CBSI3aHA CO
caeayomumu qucuumianiamMu OOIT:

- OcHacTKa AJ1s1 JINTEHHOTO MTPOU3BOJICTBA

- CoBpeMEHHBIE MPOIIECCHI JTUThSI YEPHBIX U LIBETHBIX CILJIABOB

- O0opyI0BaHUE JTUTCHHBIX IIEXOB

3. CTpykTypa U coaep:KaHue TUCHUIINHBI
OO11ast TPyA0EMKOCTh JUCIUILTAHBI COCTaBIsACT 8 3aueTHbIX(e) eaunull(bl) (288 yaca).
Nzyuaetrcs Ha 3 u 4 cemectpax obOydenus. Ha 4oM cemecTpe MperycMOTPEH KypCOBOM
npoekT. Dopma MPOMEKYTOUHOM aTTECTAIIMH — 3a4ET U IK3aMEH.

3.1 Buabl yue0Hoii padoThI U TPYA0EMKOCTH

3.1.1. Ounas ¢popma 0OyueHuUs

Ne . KoanuecTBo CemecTpbl
Bup y4yeoHoii padoThI
n/n 4acoB 3 cemecTp 4 cemecTp
1 | AyautopHble 3aHATHSA 68 36 32
B ToMm uucne:
1.1 | Jlexuuu 34 18 16
1.2 | CemmuHapCKUE/IPAaKTUUECKHE 3aHATHS 34 18 16
2 | CamocTosiTesibHasi padoTa 220 120 100
B ToM gucine:
2.1 | CamocTosTeNbHOE N3YYCHHUE 170 120 50
2.2 | KypcoBoe npoeKkTupoBaHHe 50 50
3 | IIpomesxyTouHasi aTTecTAUS
3auer/mud.3a4eT/7K3aMeH 3a4er JK3aMEH
Hroro 288 156 132

3.2 TemaTnuyeckuii NJaH U3yYeHHUs TUCIHITMHBI
(o popmam oOyueHwHs)
3.2.1. Ounas ¢popma 0OyueHus
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1 | Pazgen 1. OcHOBBI MOJEIMPOBAHUA 12 42
JIMTeiHBIX NPOLECCOB
Tema 1. OCHOBHI TeIIONIEpEAAYH 2 6
Tema 2. YpaBHEHHE TEIJIONPOBOAHOCTH. 2 12
Tema 3. TunoBsle 331241 MOJICTUPOBAHUS 9 6
JUTEUHON TEXHOJOTUU
Tema 4. Mozenb NOPUCTOCTH U IpyTHe
METO/1bl IPOTHO3UPOBAHUS yCAIOUHBIX 2 6
neheKToB.
Tema 5. MogennpoBanue MakpOCTPYKTYPHI. 2 6
Tema 6. PaBHOBeCHasi U HEpaBHOBECHAs 2 6
KpUCTaJLJIN3aLuUsl.
2 | Pa3gea 2. [loaroroBka HCXOAHBIX JAHHBIX 4 12 48
AJIsl MO/ICTHPOBAHUS
Tema 7. Pa3zpabotka 3D Monenu oTiMBKU 2 6 24
Tewma 8. ['eneparius KOHEYHO-JIEMEHTHOM 2 6 24
CETKHU
3 | Pa3nen 3. MoaeanpoBanne B CKM 10 14 78
«IToauronCogr»
Tema 9. CocraB 1 QpyHKIIMOHAIEHBIE
Bo3MOxHOCTH CKM «ITomuronCodr» 2 6
Tema 10. MonenupoBaHus 3aTBEpICBaHUS
OTJIMBKH. 2 4 24
Tema 11. OcoOeHHOCTH TOCTAHOBKH 3a/1a4K
pacueTa HanpsHKEeHHO-1e(OPMHUPOBAHHOTO 2 4 18
cocrosinus (HJC) otnuBku
Tema 12. MonenupoBaHHe 3ar0JIHEHHS 5 4 18
($OpMBI JKHJIKUM METAIIIOM
Tema 12. MonenupoBanue MakpoCTPyKTYpbI 5 5 12
OTJIMBKHU
4 | Paznen 4. MogeanpoBanue B ProCAST 8 8 52
Tema 13. CocTaB 1 (pyHKIMOHATBHBIE 4 4 26
Bo3MokHOCTH PrOCAST
Tema 14. 'eHepaTOp KOHEUHO-2JIEMEHTHOM 4 4 26
cetku MeshCAST
Hroro 288 | 34 34 220

3.3 CoaepxaHue TUCHUILTHHBI

Pasnen 1. OcHOBBI MOJeJIMPOBAHMS JIUTEHHBIX MPOLECCOB




Pa3znen conepxut OCHOBHBIE CBEJIEHUS, HEOOXOIMMBIE /JIsl IOCTAHOBKH M PEILICHUs 3a/1a4 B
00J1aCTH MOJINIMPOBAHUS JIMTEHHBIX MpOIleccOB. PaccMarpuBaioTCs OCHOBHBIE MOHSTHS TEOPUU
TeIUIonepe1adu, MOJIETN MOPUCTOCTH, KPUCTAJUTM3AIMHN PABHOBECHON 1 HEPABHOBECHOM pacIlIaBOB,
COBpPEMEHHBIE MOJIeNIN (POPMHUPOBAHUS MAKPOCTPYKTYPBI OTIUBOK.

Pa3nes 2. IloAroroBka MCXOAHBIX JaHHBIX IS MOJEJIMPOBAHNUS

JlaHHBIN pa3fes COAEPKUT OCHOBHBIE CBEIACHMSI O TEXHOJIOTMU IOATOTOBKH HCXOIHBIX
JAHHBIX [0 T€OMETPUM PACYETHOW O0JIACTH ISl MOJAETUPOBAHUS CIELMAIBHBIX CIIOCOOOB JIHUTHS.
PaccmarpuBaroTcss OCHOBHBIE TpHEeMbl co3ganuss 3D Momenu OTIMBKM M JUTEHHOro OJoKa
NPUMEHUTEIBHO K Ppa3UYHBIM JIMTEHHBIM TEXHOJOrusM. M3ydaroTcsi OCHOBHBIE MPHEMBI
IIOCTPOEHHUS PACUETHBIX CETOK.

Pa3nea 3. Mogeauposanune B CKM «IlosmmronCogr»

B nanHOM pa3zene ocBeleHbl BOIIPOCH MOJEIMPOBAHUS JINTEHHBIX IIPOLECCOB B CUCTEME
MozaenupoBanus JuTedHbIX TnporeccoB CKM  «IlomuronCodT». PaccmarpuBaroTcs HpHEMBI
MOJIEJIMPOBAHUS 3aTBEPJEBAaHUs OTIMBKM IIPU JIMThE IO BBHIIUIABISAEMBIM MoAeisaM. M3ydarorcs
OCOOEHHOCTH TIOCTAaHOBKHM 33Jlauyd pacueTa HamnpspKeHHO-aegopmupoBanHoro coctosaus (HJC)
OTJMBKHM, MOJCTUPOBAHUE  3alOJHEHHs  (GOPMBI  KHUJIKAM  METAUIOM, MOJEIUPOBaHUE
MaKpOCTPYKTYPbl OTJIUBKH.

Pa3nen 4. MoaeaupoBanue B ProCAST

B ueTrBepTOM paszene uzyqaroTcsi OCHOBBI MOJIETUPOBAHUS JIUTEHHBIX ITPOLIECCOB B CUCTEME
ProCAST. Oco6oe BHMMaHuE yAeseTCs pacueTy TerIo(pu3nyecKuX CBONCTB CIUIABOB M CTaliel B
TepMoauHamuyeckoit 0aze Computherm. PaccmatpuBatorcss wmetonsl 3D MomenupoBaHusI
MaKpOCTPYKTypbl oTiauBoK B Moayine CAFE u mertoasl monbopa MCXOOHBIX JaHHBIX B MOJYJIE
Inverse. Usyuatorcs Bo3MokHOCTH reHepartopa cetok MeShCAST, B 0COOCHHOCTH TEXHHKA
MOCTPOCHUS KepaMUUEeCKOW 000JIOUKH MMOCIOWHOTO HaHeceHus A metoaa JIBM.

3.4 TemaTrnka ceMUHAPCKUX/MPAKTHYECKUX 3AHATHIA

3.4.1. CemuHapcKue/IpakKTUYECKUE 3aHATHUS
[Tpaktuueckoe 3ansrue 1. Coznanue 3D Monenu oTJIMBKY.
[IpakTuyeckoe 3anstue 2. Pazpadorka 3D monenu nmuteitHoit Gpopmel.
[Tpaktuueckoe 3anarue 3. Coznanue 3D Monenu pacyeTHoOM 001aCTH «OTIAMBKA-TUTEHHAS PopMay.
[IpakTuueckoe 3ansatue 4. OcBoeHHE reHepaTopa KOHEUHO-3JIEMEHTHOM CETKH.
[TpakTnyeckoe 3anarue 5. Co3aHNe KOHEUHO-JIEMEHTHOM CeTKU OTJIMBKH.
[Ipaktuyeckoe 3ansTHe 6. Co3maHMe KOHEYHO-IJIEMEHTHOH CETKM pacyeTHOH ob0iacTu yis
MO/JICJINPOBAHMS 3aTBEP/I€BAHUS OTJIMBKH.
[IpakTuyeckoe 3anstue 7. Pacuer 3arBepneBanust OTIMBKH Npu juthe B popmy u3 XTC B CKM
«ITomuronCogr».
[Ipaktnyeckoe 3anstHe 8. AHANIM3 pe3ysNbTaToOB pacueTa. VI3MEHEHHE TEeXHOJOTHUYECKUX
apaMeTpoB.
[IpaxTuyeckoe 3anstue 9. [IoBTOpHBII pacueT 3aTBepACBaHUS OTIHUBKH.
[Tpaktnueckoe 3ansarue 10. IlogroroBka AaHHBIX AN pacyeTa Hamnps KEHHO-Ie(POPMHUPOBAHHOTO
cocrosiHus (H/C) otnuBky.
[Tpaktuueckoe 3anarue 11. Pacuer HanpsbkeHHO-1eopmupoBanHoro coctosiHust (HJC) otnuBku
[Ipaktuyeckoe 3anstue 12. TloaroroBka NaHHBIX UIS pacyeTa 3aroNHEHHS (HOPMBI KHUIKUM
METaJUIOM.
[IpaxTuyeckoe 3anstue 13. Pacuer 3anoiaHeHus: GOPMBI KUIKUM METAIIIOM.
[Tpaxtuueckoe 3ansatue 14. MoaenupoBanre MakpocTpyKTypbl oTIUBKH B CKM «ITomuronCodr.
[Tpaktuueckoe 3anarue 15. [logroroska pacyera B cucreme ProCAST.
[Tpaktuyeckoe 3anstue 16. Pacuer Temmodu3nueckux CBOMCTB CIUIaBOB M cTaleid B
TepMouHamMuueckor 6aze cucremsl ProCAST.
I[Mpaktuueckoe 3anstue 17. OcBoeHue reHeparopa KOHeuHO-dmeMeHTHol ceTkun MeshCAST.
[TpakTrdeckoe 3ausTue 18. TexHUKA MOCTPOCHHS KEPAMUIECKOW 000I0YKH TTOCTOWHOTO HAHECCHUS
1 metona JIBM.



3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

KypcoBoii mpoekr mo auciuminae «KommeioTepHOE MOAEIHPOBAHUE —CHEIHATBHBIX
CHOCOOOB JIUThsD» MPOBOANUTCS B YETBEPTOM CEMECTPE.

TumoBoe 3amaHue i KypCOBOTO MPOCKTa BKJIKOYAET B ce0s MOCTPOCHUE KOHEUHO-
9JIEMEHTHON CETKH, 3aJaHdue HA4YallbHBIX M T'PAHHYHBIX YCJIOBHH TEXHOJOTMYECKOIrO Ipoliecca,
MO/ICJIMPOBAHME TEXHOJIOTHYECKOTO MPOIECCa U aHAJIM3 MOJTyUYCHHBIX PE3YJIbTATOB.

Bo3MosKHBIE BapHAHTHI CIIEIHATBHBIX CITOCOOOB JINTHS: JIUTHE O BBIIJIABIIEMBIM MOJICIISM;
JIUTHE B KOKUIIb; JUTHE MO/ JaBIICHHUEM.

Tumnosast pabodast 00J1aCTh BKIIIOYACT B CeOSI OTIMBKY, JINTHUKOBO-IIUTAIOIIYIO CHCTEMY U
dopmy. B 3aBUCHMOCTH OT TEXHOJIOTHH JIUThS B pabouell 00JIaCTH MOTYT IPUCYTCTBOBAThH
XOJIOAMIBLHUKH, TETUIOM30JISIIINS, JICMEHTBI TEXHOJOTHUECKOT0 000y 10BaHUs (KPUCTAIIH3aTOPBI,
9KpaHbI U T.1.).

Bo3MmosxHBIE BAapHAHTHI OTJIMBOK IIPEACTABJICHEI B Ta6J'II/IHeZ

Ne | VYcnosuslii mmdp HaunmenoBanue 3D-moznens
n/m JieTann
1 100.001 «Koprmycy»
2 100.002 «ITepexogHuK»
3 100.003 «Koprmyc BeHTHIIS» Gl:
4 100.004 «tyuep» )
&
5 100.005 «KpoHmreiin» *"l
6 100.006 «Kopmyc» :
7 100.007 «Cxoba» 1
8 100.008 «Kopnyc hopcynkm» -
9 100.009 «ITepexoaHuK» @




10 100.010 «Kpprmika»

11 100.011 «Kopnyc hopcynkm»

MopnenupoBanue JuTeHOro mpouecca ocyuiectBisgercs B cucreMe CKM  JIII
«[TomuronCodt».

AHanu3 pe3ysbTaTOB MOJEIMPOBAHMS 3aKJIIOYAETCS B KaUECTBEHHOM U KOJIMYECTBEHHOM
aHanmu3e IMpolecca KPUCTAUIM3ALUN OTJIMBKH, €€ CTPYKTYphl U JedexToB. JIOKHBI OBITh
YCTaHOBJICHBl TPUYMHBI BO3HUKHOBEHHS JC(PEKTOB U TPEAJIOKEHBI IMYyTH WX YCTPaHCHHS,
MOJITBEP K/IEHHBIE Pe3yJIbTaTaMH MOJEINPOBAHUS.

TumnoBasi TeMa KypcoBoro mpoekrta «Pa3paboTka JUTHHUKOBO-TIUTAIONIEH CHUCTEMBI JCTAN
100.010 Kpsprmka ¢ mpumenenueM cucteMbl CKM JIIT «ITomurounCody.

4, YueOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmatusHbie 1o0kyMeHTbI H OCThI
Her.

4.2  OcHoBHas JuTepaTypa

1. CKM JIIT «ITomurouCodry». [Ipaktuueckoe pykosoacteo. CSoft Development, 2022

2. [MomuronCodt 2024.0. PykoBoacTro noas3zoBartens. [TomuronCodr 2024.0. Buneo ypoku
1o TeMaM (JIEKTPOHHBIN pecypc):

https://www.youtube.com/playlist?list=PLsJ vKh GU3AJaHcPiZv8QKDYO0lIVdbdmw

3. TexHoMOTHS TUTEHHOTO IPOU3BOCTBA. JINThe B ecyanbie GOpPMBI: yued. AT By30B /
TpyxoB A.Il., Copokun 0.A., Epmos M.IO. u np.; nox pea. A.Il. Tpyxosa - M.: Akagemust, 2005
- 528 c.

4.3 JlonmoJiHUTeNbHAS JUTEPATYypa

1. Momnacteipckuii B.I1. Maremarndeckoe MOJEIMPOBAHUE IIpoIlecca HAMpPaBICHHON
kpuctamumzanuu, Mocksa, MI'TY «MAMMW», 2011, 178 c.

2. BomproB W.H. IludpoBoii NBOWHHMK B JUTEHHOM Npou3BojaAcTBe. M.. MOCKOBCKHIA
ITomurex, 2023, 72 c.

4.4  JaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypChl

[IpoBenenue 3aHATHH U aTTeCTAI[Mil BO3SMOXKHO B IUCTAHIIMOHHOM (opMaTe C MPUMEHEHHEM
CHCTEMbI JTUCTAHIIMOHHOTO oO0yueHus: yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIeKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) mo Paznenyl nporpammst:

Hazpanue JOP Ccbuika Ha pecypc
KommerotepHoe https://online.mospolytech.ru/course/view.php?id=3987
MOJEIIUPOBAHUE
JIMTEHHBIX TEXHOJIOTHI
Kommnberotepaoe https://online.mospolytech.ru/course/view.php?id=6165
MOZJCIINPOBAHUC

JIMTEUHBIX IIponIeccoB

Pazpaborannbsie JOP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.


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

10

[Mopsimok mpoBeneHus padOT B AMCTAHIIMOHHOM (hopMmare YCTaHABIMBACTCS OTACIBHBIMU
pacropsHKeHUSIMHU TIPOPEKTOPa Mo yueOHO# paboTe u/Mim HEeHTPOM y4eOHO-METOANYECKON paboTHI.

4.5
odecreueHue

JInnensunonuoe

41

CB0O0O/IHO

pacnpocTpaHsieMoe

NMporpaMMHoe

Ne

HaumenoBanmue

Pa3pat6oruuk I1O
(npaBoobJiagarten

b)

JoctynHocTh
(JIMIeH3UOHHOE,
CBO0OOIHO
pacnpocTpaHsieM
oe)

Ccpuika Ha Equnblii peectp
POCCHIICKUX MPOrpaMM JJIsi
9BM u B/l (nmpu Haan4um)

CKM JIII

1 | «lomurounCodr»

Special

3A0 «CuCo¢r»

JInuen3unoHHoe,
HoroBop Ne
12/12
11.12.2012r.,
OeccpouHo

20-
oT

HECT

ProCAST

ESI_Group

JInuen3nonHoe
Jorosop Ne
12/12
11.12.2012r.,
O6eccpoyHO

21-
oT

HET

Siemens NX

JInreH3suoHHoeE.
Horosop/Jlutien3u
OHHOE COTJIallIeHHE
Ne 1312929,
OeccpoyHO

HET

4.6

CIIPaBOYHbIE CHCTEMbI
Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX AJIsl 0CBOCHHMS TUCIUINIUHBI:

CoBpemenHble npodeccHoHATbHBIE 0a3bl JAHHBIX U UH(OPMAIlUOHHBbIE

HaumenoBanue

CchpLIKa Ha

pecypc

HJoctynHocTh

JJIeKTPOHHO-0MOJIMOTEeYHbIE CHCTEMbI

Jlaun

https://e.lanbook.com/

JocrynHa B cetn
Hutepuer 6e3
OTpaHUYCHUM

IIpodeccnonanbubie 6a3bl JAHHBIX

MOJIUTEMaTHIECKast
oubnuorpaduueckas u

pedepaTuBHO-

ba3a naHHBIX Hay4HOU http://www.elibrary.ru JloctymHo
AJIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

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



http://www.elibrary.ru/
http://webofscience.com/
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HayKOMETpHUYCCKast
(oubnuomeTpuyeckas) 6a3a qTaHHBIX

S. MarepuajbHO-TeXHHYECKOe o0ecneyeHue

Kowmnbrotrepusiii  kiacc kadenpst «MuTJIII» (aB1511) mo3Bossier rpymnme CTyIEHTOB
YUCICHHOCTBIO /10 10 uenoBeK BBINOIHATH TPEXMEPHOE MOJEIMPOBAHUE JMTEHHOro OJOKa B
nporpamme «UNIGRAPHICS» 1 npoBoauts pacuérst B mporpamme « CKM JIIT «ITomuronCodry.

AynuTopus ocHalleHa MyJIbTUMEAUHHBIM IPOEKTOPOM (MHTEPAaKTUBHON TOCKOMN) 1JIs TOKa3a
BU1ICO(UITBEMOB, CIIAI0B, TPE3CHTALIUN.

6. MeToanyeckue peKOMeHIalu
CaMOCTOﬂTCHBHaH pa60Ta CTYACHTOB BKJIFOYACT B 06652

1. PerynspHoe pa3mereHue B KOHCIIEKTE JEKIUI pa3laTOYHOr0 WUIIOCTPATUBHOTO MaTepuana,
00CYX/IEHHOT'O IIPU MPOBEJICHUH Ay TUTOPHBIX (JIEKIIMOHHBIX) 3aHATHIH;
2. BrmonHeHne MOACTUPOBAHUS JTUTESHHBIX MTPOIIECCOB M aHAIH3 PE3yJIHTATOB MOJICIIMPOBAHHUS C
npumeHenureM nporpamMmmbel CKM JIIT «ITonurounCody.
3. TMoxaroroBka K MpOMEXYTOYHOH aTTECTAIIUHN — SK3aMCHY .
Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH
Bo3moxHO npoBeieHue 3aHATUHN U aTTEeCTalMi B IUCTaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CUCTEeMBl JUCTaHIMOHHOro oOyuenust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MamMHbl U TEXHOJIOTUU JINTEHHOTO MPOU3BOJCTBAY AJIEKTPOHHBIX 00pa30BaTeNIbHBIX
pecypcoB (D0P) (cm. m.4.4).
[Topsnok mpoBeneHuss pabOT B AUCTAaHLHMOHHOM (popmare yCTaHaBIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMHU IPOPEKTOpa Mo yueOHoI paboTe W/Win EHTPOM Yy4eOHO-METOANYECKON pabOTHI.

6.1 MerToanueckue peKOMeHAANMH JJIsi TpenoJgaBaTesisi MO0 OPraHU3aANUU
00y4eHuUs

6.1.1. IlpenomaBatenb OpraHW3yeT NPENOJABAHUE JAUCIHUILIUHBI B COOTBETCTBHH C
TpeboBanusimu "[lonoxkenuss 06 opraHuzanuu 00pa30BATEIBLHOTO IMpollecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (uimanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHU MpeNoJaBaTeNlb JOBOAUT JI0 CBEJCHHS CTYJEHTOB COJEp>KaHUE
paboueii mporpammel guctuiuinHel (PII]) u mpemocTtaBisieT BO3MOXXHOCTH O3HAKOMJICHUS C
MPOTPaMMOii.

6.1.3. IIpenonaBarens ocoOeHHO OOpalaeT BHUMaHUE CTYICHTOB Ha!

- BUABI U (OPMBI MPOBEACHUS 3aHITHIA MO JAMCUUIUIMHE, BKIIOYAs MOPSIOK MPOBEICHUS
3aHATUH C MPUMEHEHUEM TEXHOJIOTUH JUCTAaHIMOHHOTO OOYYEHHS W CHUCTEMBI TUCTAHIIHOHHOTO
o0yuenus yausepcuteta (C1O Mocnonutexa);

- BUJBI, COJCpXXAaHWE M TIOPSIOK IPOBEACHHUS TEKYIIEr0 KOHTPOJS YCIIEBa€MOCTH B
COOTBETCTBUU C (POHIOM OIICHOYHBIX CPE/ICTB;

- (hopMmy, copeprkaHue U TIOPSIIOK MPOBEICHHS TPOMEKYTOYHOM aTTECTAIIMA B COOTBETCTBUH
¢ GOHIOM OILIEHOYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBogut g0 CBeICHHS CTYAEHTOB Tpa(uK BBHIMOJIHEHUS Yy4eOHBIX paboT,
npeaycMoTpeHHbix PIT/I.

6.1.5. HeoOxomumMo ¢ camMoro Havaja 3aHSITHH PEKOMEHIIOBATh CTYACHTaM OCHOBHYIO H
JOTIOTHUTEIBHYIO TUTEPATypy U yKazaTh MyTH JOCTYyTa K HEH.

6.1.6. B Hayanme wiM B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB JUIS IOATOTOBKH K
POMEKYTOYHOU aTTecTaluy (IK3aMeHy WM 3a4ETY).

6.1.7. Pexomenayercst ¢akt o3HakomieHus cryaeHtoB c¢ PIIJI u rpadukom paGoThI
MMCbMEHHO 3a(UKCUPOBATH MOAMKUCHIO CTYACHTA B JINCTE O3HAKOMJICHHS ¢ conepkanne PIIJI.
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6.1.8. IlpenonmaBaTtenu, BeayIIMA JEKIMOHHBIE M TMPAKTHYECKUE 3aHATHS, TOJDKHBI
COTJIaCOBBIBATh TEMATUYECKUM IUIAH MPAKTUYECKUX 3aHSATUH, HCIOJb30BaTh €AHHYIO CHUCTEMY
0003HaYCHH, TEPMHUHOB, OCHOBHBIX TIOHITHI TUCIUTUIMHEI.

6.1.9. Ilpy TOATOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TECPEYHIO OOBSIBICHHBIX TEM

NPENoaBaTeNIi0 HEOOXOIUMO YTOUHUTHh IUIAH WX MPOBEACHUS, NMPOAYMaTh (OPMYIHPOBKH W
coJiepKaHKe y4eOHbIX BOIPOCOB, BBIHOCUMBIX Ha 00CY/I€HUE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xozme cemuHapa BO BCTYNUTEIBHOM CIOBE PACKPBITH NIPAKTUYECKYIO 3HAYMMOCTH TE€MBbI
CEMHMHAPCKOI0 3aHATHS, ONPEACTUTh MOPSIJI0K €ro MpOBeIeHUs, BpeMs Ha O0OCY>KAECHUE KaXKIOoro
yuebHoro Bompoca. [IpuMeHsis (QpPOHTANBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYIIHTH BCEM
CTYyJICHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3akimtounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIEAYET IIOJIBECTU €0 UTOTH: 1aTh OLIEHKY
BBICTYIUICHUH Ka)KIO0r0 CTYJI€HTa U y4eOHOM! TPYMIIbI B LIEJIOM. PaCKpBITh MOJIO0KUTEIbHbBIE CTOPOHBI
Y HEJOCTaTKU IIPOBEIEHHOIO0 CEMMHAPCKOTO 3aHATUSA. OTBETUTh Ha BOIPOCH! CTYIEHTOB. BrinaTh
3a/laHus JJI CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

Bo3MoxHO mTpoBeieHue 3aHATUI U aTTeCTalUil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBbI JucTaHIMOHHOro oOyueHus yHuBepcurera (CHO-LMS). [lopsanok mposeneHus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIbHBIMH DPACHOPSDKEHUSIMH TPOpPEKTopa IO
y4eOHOM paboTe W/Wiu IIEHTPOM y4eOHO-METOIUYECKONU PabOTHI.

6.2 MeTOI[I/l'-IeCKl/Ie YKazanus Qs 06y'-IaIOIHI/lXCH 10 OCBOCHHMIO JUCIUIIJIMHBI
1.2.1. CTy'I[eHT C CaMOTI'0 HadaJia OCBOCHHUA AUCHUIIIIMHBI JOJIKCH BHUMATCJIbHO O3HAKOMHTCA

¢ paboyeit nporpaMMoOn TUCHUTIIIUHBL.

1.2.2. Ctynenty HeoOXOAMMO COCTaBUTH Ui ceOs TpaduK BHINOJIHEHUS Y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TtpebGoBaHMN APYrUX OUCHUIUIMH, H3YyYaeMBbIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpn npoBeneHHH 3aHATUN W NPOLENYpP TEKyLIEH M NMPOMEXKYTOYHOW aTTEeCTalud C
UCITIOJIb30BAaHUEM MHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeiabHON cpeibl JUCTAHIIMOHHOIO
obOpa3oBanus yHuBepcutera (LMS MocnonmuTtexa), kak BO BpeMs KOHTaKTHOW pabOTBI ¢
npernojaBaTesieM, Tak U BO BpeMsl CaMOCTOSATENBbHOW paboThl CTYIEHT JOJDKEH O0ecreduTh
TEXHUYECKYI0 BO3MOXXHOCTh JTUCTAHIIMOHHOTO TOJKIIOUEHUS K CHCTEMaM TUCTAHIHOHHOTO
oOyuenus. IIpy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYallMI0 C IIPernojaBaTeieM
JACITUTUTAHBI.

1.2.4. Camocmosmenvuas paboma sensiemcsi 0OOHUM U3 6UO08 YueOHblx 3ausmuil. Llenw
CamMocmosimenbHOU pabomsl — NPAKMU4ecKoe ycoeHue Cnmyo0eHmamu 60nPOCo8, paccmampueaemsbix
8 npoyecce uzy4eHust OUCYUNIUHBL.

Buowi neayoumopmoii camocmosmenvHot pabomai:

- CAMOCMOSIMeNbHOE U3YUeHUe OMOEIbHbIX MeM OUCYUNTIUHDL,

- N0020MOBKA K IeKYUOHHBIM 3AHAMUAM;

- N0020MOBKA K CeMUHAPAM U NPAKMUYECKUM 3AHAMUAM,

- oghopmnenue omuemos no BblNOJIHEHHbIM 1AOOPAMOPHLIM pabomam U no020mMoOBKA K UX
3awume.

s 8blnoanenus 106020 8U0A CamMOCMOSMeNbHOU pabomsl He0OX00UMO NPoUmu ciedyouue
amanvl.

- onpeoenerue yeiu camocmosamenbHol pabomoi;

- KOHKpemu3ayusi NO3Ha8amebHou 3a0a4u,

- CAMOOYEHKA 20MOBHOCMU K CAMOCMOAMENbHOU pabome;

- 8b100P A0EK8AMHO20 CNOCOOA OelicmauUsl, 8e0yWe20 K peuleHuio 3a0a4u,

- na1aHuposauue padomel (CaMOCMOAMENbHOU UIU C HOMOWDbI0 npenooasamens) HAO
3a0anuem,
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- ocyuwjecmenenue 8 npoyecce GbINOIHEHUs CaAMOCMOAMENbHOU pabomvl CAMOKOHMPOIIA
(NpoMedHCYMOUHO20 U KOHEUHO20) Pe3yIbmamos pabomsl U KOPPEeKMUpOBKa 8bINOIHEHUs pAOOmbl;

- pepnexcus;

- npe3enmayus. CamoCmoamenbHolu pabomol UIU 3aWuUma 1abopamopHol pabomsi.

7. ®oH/1 O1IEHOYHBIX CPeICTB
@DOoHJ OLICHOYHBIX CPEACTB Npe/cTaBiieH B [Ipunoxkenun 1 k paboueli nmporpamMMe 1 BKIOYaeT
pas3ieisl:
7.1. MeTonbl KOHTPOJIS M OLICHUBAHUS PE3yJIbTATOB O0YUECHUS
7.2 lllkana u KpUTEPUH OLIEHUBAHUSI PE3YJIbTATOB 00yUEHUS
7.3. OuieHOYHbIE CpeCcTBa
7.3.1. Tekyiuii KOHTPOJIb
7.3.2. [IpomexyTouyHasi aTTecTalus
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Ilpunooicenue 1
Pazngen 7 PII1 - ®OH/
OLEHOYHbBIX CPEIACTB
O JNCIHUIIVIMHE

«KOMHI)IOTepHOC MOJACIUPOBAHME CIICHIUAJIBHBIX CII0CO0OB JUTHA»
HamnpagieHnue moaroTroBKu
15.04.01 MamuHoOCTpOEHHE

O06pasoBarenbHas nporpaMma (popuib MOJrOTOBKH)
«HH(‘)pOBLIQ TEXHOJOI'MHA AJAUTUBHOI'O M 3arOTOBUTECJIBHOTO IMPONU3BOACTBA»

7. ®OH OLICHOYHBIX CPEACTB
B npouecce o0yueHust B TeUeHHE CEMECTpa UCIONb3YIOTCS OLICHOUHBIE CPEACTBA TEKYILEro
KOHTPOJIA yCII€EBACMOCTU U IPOMEKYTOYHBIX aTTeCTaIIHﬁ. HpI/IMeHﬂIOTCﬂ CJICOYIOMMUC OLCHOYHBIC
CpeJCTBa: TECT, 3allUTa JabOpaTOPHBIX PadoOT, IK3aMEH.
OOyuenne mo pauciuiuinHe «KoMmmbrOTEpHOE MOJEIUPOBAHUE JUTEHHBIX IPOIIECCOBY
HaIpaBJeHO Ha PopMUpOBaHUE Yy 00YUYAIOIIMXCS CASAYIOMINX KOMITETCHITHI:

Koa u HauMeHOBaHHe

I/IH}II/IKaTOpI)l JOCTHKCHUSA KOMIICTCHIIUN

KOMIIeTEeHII U
I1K-3 Pazpabotka HoBbIX | MIIK 3.1. 3naer:
TEXHOJIOTMYECKHUX npoueccos | [Ipomneccsl 3arBepieBaHUsl U OXJIAXKACHUS OTIMBKU M UX
IIOJlyYE€HUsl  CJIOKHBIX  OTJIMBOK B | MareMarudyeckue wmonenu llpuxiagHele KOMIIBIOTEpHBIE

JIATEVNHOM LIEXE

MpOrpaMMbl ISl MOJEIMPOBAHUE JIMTEHHBIX IPOLIECCOB:
HAaUMEHOBAHHUS, BO3MOKHOCTH U TTOPSIOK padOTHI B HUX.
CAD-cucteMbl: KJ1acChl, HAaMMEHOBAHHUS, BO3MOXKHOCTH H
MOPSATIOK paObOTHI B HUX.

MaremaTtuueckue MOJAENIH MPOLECCOB 3aTBEPAECBAHUS U
OXJIQXKICHUS OTIUBOK.

HIIK 3.2. Ymeer:

PaccunthiBaTh TEXHOJOTMUYECKHE PEKUMBI MPOLECCa JTUThS
JUISL CJIOKHOW OTJIMBKM C HCIIOJb30BAHUEM MPHUKIIATHBIX
KOMITBIOTEPHBIX MTPOrpamMM JijIsl BIYUCIeHHH. Mcnonb3oBaTh
MakeThl TMPUKIAAHBIX TPOTpaMM Ui MOJEITUPOBAHUS
mporecca 3aroJHeHHs] TUTEHHONW (OpMBI U 3aTBEpACBAHUS
CIOKHOM  OTJIMBKH. AHaM3UpOBaTh  PE3YJIBTATHI
MOJICTTMPOBAHUSI W BHIOUpATh ONTUMANbHBIE BapHAHTHI
KOHCTPYKITUW JINTHUKOBBIX CUCTeM. Pa3zpabaTeiBaTh yepTexu
JJIEMEHTOB JTUTEHHON (DOPMBI U OTJIMBKH C UCIOIH30BaHUEM
CAD - cucrem

NIIK 3.3. Baapeer:

MonenupoBaHue M mpolecca 3aoJHeHUs TUTEHHOW HopMbl
W 3aTBEpACBaHUS MJsi CIOXHOW OTIMBKM B TAKeTax
MPUKIAIHBIX TTPOTPAMM

PacueroM TEXHOJOTUYECKHX PEKUMOB MPOLIECCa JIUThS IS
cinoxxHol oTiMBKM KoppektupoBanue M 21 KOHCTpyKIUHU
JUTHUKOBOW CHUCTEMBI, TOJIOKEHHUS CIIOKHOW OTJIMBKH B
¢dbopme, BapuaHTOB (HOPMUPOBAHMSI BHEITHUX M BHYTPEHHUX
IIOBEPXHOCTEH CIIOKHOM OTJIMBKH C Y4YE€TOM pe3yJbTaTOB
MOJICJINPOBAHUS.
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7.1  MeToabl KOHTPOJISI M OIleHHBAHMSI Pe3yJIbTATOB 00YUEeHHUS
HanmeHnoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpatkas xapakrepucTuka OeHOYHOTO OLICHOYHOTO CPEACTBA
OoC CpelcTBa CpeacTBa B ®OC
CpencTtBo KOHTPOJIS,, OPraHU30BaHHOE Kak
crenuanbHas Oeceaa  MeNarorudyeckoro
. pabOTHHKAa C OOy4YaronMMCs Ha TEMBI, Bompocsr o
VYceTHBI orpoc N .
1 CBSI3aHHBIC C M3y4YaeMOW IHUCUUIUIMHOHN, U TeMam/paszenam
cobecenoBanue (YO)
[pacCYMTaHHOE Ha BBISICHEHHE 00beMa JUCLUTIIIUHBI
SHAHUI y oOyuJaromerocs o

OIIpEJICIICHHOMY Pa3Jiely, TeMe, MpodiieMe U

(KTI)

KypcoBoii mpoexr

MuauBuayanbHOE 3aJaHue, CBS3aHHOE C
M3y4aeMOM JUCHUIUIMHON U PACCUMTAHHOE
Ha  BbUICHEHHME oObemMa 3HaHMHA Yy
oOyyarolerocss IO  ONPEAEICHHOMY
MEPEeYHIO pa3/esioB M TeM, BBIOPAHHBIX C

@oHI KypCOBBIX
IIPOEKTOB

7.2

IIkana v KpUTEPUN OLIEHNBAHUS PE3YJIbTATOB 00y4YeHMsI

(I)opMa HpOMe)RyTO'lHOﬁ aTTeCTalluM: JK3aMCEH.

Oo0s3aTeILHBIMHU YCI0BUAMHU NMOATOTOBKHU CTYACHTA K HpOMe)KyTO‘lHOﬁ aTrecralnumn

SBIISIETCS BBINOJIHEHHWE M 3alllTa CTYJAEHTOM KYpCOBOTO MPOEKTa, MPEAYCMOTPEHHOro paboueii
porpamMMoil U MPOXOXKIECHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIKE, yeM Ha 70% MpaBHIbHBIX
OTBETOB. [IpoMeKyTOUHBIE TECTUPOBAHUS MOTYT IPOBOJUTCS KaK B ayIUTOPUU Y HUBEPCUTETA MOJT

KOHTPOJIEM TPEIO/IaBaTelsl, TaK M TUCTAHIIMOHHOM (hopMaTe Ha YCMOTPEHHUE TPEToaBaTersl.

IIIkana oueHUBaHUA

Onucanue

Omauuno

BoeimonHensl Bce BHIBI  y4eOHOU paboOThI, MPeayCMOTPEHHBIE
paboueii mnporpammoi. CTyA€HT JIE€MOHCTPUPYET COOTBETCTBHUE
3HaHUM, yMEHUH, HABBIKOB MPUBEJACHHBIM B TaOIHIaX MOKa3aTeseH,
ONEpupyceT HpI/IO6peTeHHBIMI/I 3HaHUAMHU, YMCHHAMH, HABBIKaAMH,
NOPUMEHACT UX B CHTyalHAX MHOBBIIIEHHON CJIOKHOCTH. HpI/I 3TOM
MOTYT OBITH JIONYIIEHBl HE3HAYMTEIbHBIC ONIMOKH, HETOYHOCTH,
3aTPyAHCHUS] TIPU aHAIUTHYECKUX OMEpaIusIX, IepeHoce 3HAHUH |

YMCHI/II>'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallNnH.

Xopouwio

BeimonHeHnsr Bce BBl y4eOHOW pabOThI, MpPeTyCMOTPEHHBIE
y4eOHBIM M1aHOM. CTYIEHT IeMOHCTPUPYET HEMOIHOE, MPAaBUILHOE
COOTBETCTBHUE 3HAHUI, yMEHUI1, HABHIKOB NIPUBEIEHHBIM B TaOIHIIaX
2-3

mokasaresieil, Ju0o ecliu Tpu OSTOM OBLIM  JOMYIICHBI

HECYIIECTBEHHBIC OIINOKH.

Yooenemeopumenvno

BeimonHeHnsl Bce BUAbI y4eOHOH paboThl, MperyCMOTPEHHbIE

y4eOHbIM Tu1aHOM. CTYZEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
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B KOTOPOM OCBCIII€HA OCHOBHAA, HauOoJiee BayKHASA 4acTh marcpuaia,
HO TpH OSTOM [JONyLICHAa OJdHa 3HAYUTCIIbHAA omuOKa WU
HCTOYHOCTB.

He BwimmonHeH oxuH wiau  Oojiee BHAOB Yy4YeOHOW paboTHI,
IPEyCMOTPEHHBIX Yy4eOHBIM IUIaHOM. CTyJEeHT JEeMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUHN, YMEHUI, HABBHIKOB MPUBEICHHBIM B
TabNmuIax TMoKa3aTeneld, MOMyCKAroTCs 3HAYUTENbHBIC OIIMOKH,
Heyoosnemsopumenvro . N

MPOSIBIISIETCSL OTCYTCTBUE 3HAHWUN, yMEHHH, HABBIKOB 10 POy
MOKa3aTeseH, CTyICHT UCIILITHIBACT 3HAYUTEIIBHBIC 3aTPY THEHUS TIPH
OTIEPUPOBAHNY 3HAHUSAMHU M YMCHHSMH IIPH UX TIEPEHOCE HAa HOBBIC

CUTYyallHH.

dopmMa NPOMeKYTOUHON ATTECTALNM: 3a4ET.

O0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTA K NMPOMEKYTOUYHOH aTTecTalluu
ABIIIETCS  BBIMOJIHEHME W 3alUTa CTYJACHTOM MPAKTUYECKUX paboT (BBIIOJIHEHBI BCe
MPEeyCMOTPEHHBIE TMPOTPAMMON MOJAETUPOBAHUSL JIMTEHHBIX MPOIECCOB), MPEILyCMOTPEHHBIX
paboueil mporpaMMoi U TPOXOXKACHHE BCEX MPOMEXKYTOUHBIX TECTOB He HMke, yeM Ha 70%
IIPaBUJIBHBIX OTBETOB. [IpOMeEKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJUTCS Kak B ayJUTOPUH
yHI/IBepCI/ITeTa oA KOHTPOJICM IIpe€riogaBaTeyisd, TaK U JUCTAHIIMOHHOM (bopMaTe Ha YCMOTPCHUC
IIPENO1aBaTels.

Mlxkana
OLICHUBAHUSA

Onucanue

BrimonHeHbI Bce BUABI yueOHOU pabOThI, TPeTyCMOTPEHHBIE yUeOHBIM IIIAHOM.
CTyneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHI, HaBBIKOB
MPUBEJICHHBIM B TaONMWIax TMoOKa3aTejed, OINepupyer MNpHUOOPETEHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMU, HaBbIKAMH, IPUMEHSAET UX B CUTyalUsX MOBBIIICHHOU
cnoxxHocTtu. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI HE3HAYUTEIIHHBIC OIINOKH,
HETOYHOCTH, 3aTPYJAHEHUS NPU aHAIUTHYECKUX OINEepalusX, IEPEHOCEe 3HAHUI
Y YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYALUU.

He BbimosniHeH onuH unu Oosiee BUAOB y4eOHOM palOThI, MPeayCMOTPEHHBIX
yueOHbIM M1aHoM. CTYZEHT AEeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM,
0 YMEHHI, HaBBIKOB NPHUBEAECHHBIM B TaOJMIAX IOKa3aTelel, IOIyCKalTCs
© SATEHO 3HAYUTCIIBHBIC OIHI/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHI/II71, YMCHHﬁ, HaBBbIKOB
10 psAngy HOKaSaTeHeﬁ, CTYACHT HUCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHHUA ITPHU

OIICPHUPOBAHUU 3HAHUAMHA U YMCHUAMMU IIPU UX IIECPEHOCC HA HOBLIC CUTYyallHH.

7.3  OueHo4HbIe cpeCTBA

7.3.1. Tekylmuuii KOHTPOJIb

Tekymmii KOHTPOJIb BBIMIONHSETCS B BHAEC YCTHOTO OIpPOCa, OpPraHM30BaHHOE Kak
crienuanbHas Oecela TMenarorudyeckoro paboTHHKAa ¢ OOydYaromIMMCS HAa TEMbl, CBS3aHHBIE C
M3y4aeMOl NHUCIMIUIMHOW, M PacCUYMTAHHOE Ha BBIICHEHHE OOBbeMa 3HAHHWM OO0ydYaromierocs o
OTIPENICIICHHOMY pa3Jelly, TeMe, polieMe | T.11.
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Bonpocs! 1J1s1 yeTHOT0 onpoca (codece0BaHUA).

1. Ha3oBure u3BecTHble BaM IPOrpaMMbl MOJEIUPOBAHMSI IUTEHHBIX TPOLIECCOB.

2. IlpuBenure npuMepbl OTEUECTBEHHBIX IPOrPaMM MOAEIUPOBAHHUS.

3. IlpuBenute mpuMepsl HIMIIOPTHBIX IPOrPaMM MOJICTUPOBAHUS.

4. OCHOBHBIE COCTABJISIOIINE POTrPAMM YHCIEHHOI'O MOJEIMPOBAHMSI TUTEHHBIX ITPOLIECCOB.

5. Crpykrypa u 3agaun CAIIP nuTeiiHbIX IPOLECCOB B COBPEMEHHOM JIMTEITHOM POU3BOCTBE.

6. Kunaccudukanus CAIIP nuTeliHbIX TpOIIECCOB.

7. Ocobennoctu mnpumeneHuss CAIIP nuTEHHBIX NPOIECCOB B ONBITHOM U CEPHIHOM
IPOU3BOJICTBE.

8. Metoauka pa3pabotku TexHojoruu Jauths ¢ npuMmeneHrneM CKM JIIT «ITomuronCodr».

9. Oco6ennoctu CAD obGecrnieuenus rpu ucnosibzoBanuu CAIIP nuTeiiHbIX TpoIIeccoB.

10. Crpyktypa u ocobennoctu peanuzaiuu CKM JIIT «ITomuronCodry.

7.3.2. KypcoBoii npoekT
TunoBoe 3amanue 1151 KypcOBOTO MPOEKTa BKIIOYAET B ce0s co3nanue 3D-monenu aerany,

pacyeT MNPHUIYCKOB M JIMTHUKOBO-TIMTAIOUIEH CHUCTeMbI, HocTpoeHue 3D-Monenu OTIIMBKY;
IOCTPOCHUE KOHEYHO-3JIEMEHTHOM CeTKH, 3aJaHhe HadaJbHBIX M TPAaHUYHBIX YCIOBUH
TEXHOJIOTUYECKOTO MPOLECCa, MOJCTUPOBAHUE TEXHOJIOTHUECKOTO MPOoIecca U aHAIN3 MOTyYeHHBIX
pesyabTaroB. Mcnons3yercs CKM JIIT «IlomuronCody.

Bo3moxnabie BapHWaHTBhI TEXHOJOTMYCCKUX MPOUCCCOB: JIUTHE IO BBIIJIABIIICMBIM MOJCIIAM,
JIUTHE B KOKUJIb, JIUTHC 11O JaBJICHUCM.

TunoBas pabodas 001acTh BKJIIOYAET B ce0sl OTIIMBKY, JTUTHUKOBO-TIUTAIOUIYIO CHCTEMY U
auTeHy0 GopMy. B 3aBHCHMOCTH OT TEXHOJIOTHH JIUTHS B paboyeif 06JacTH MOTYT IPHCYTCTBOBATh
XOJOAMIBHUKY,  TEIUIOM30JIALHMS,  SK30T€PMUYECKHE  BCTaBKH,  CTEPXKHM,  DJIEMEHTHI
TEXHOJIOTUYECKOT0 000py10BaHMs (KPUCTAIIIM3ATOPbI, SKPAHBI U T.11.).

Coznanmne 3D-monmenu pacuetHoit obnactu ocymiectisiercs B CAD cucteme 1o 3cKu3aM Ha
OyMaxxHoM Hocutene. CTyJeHTaM MpeAaraloTcsl 3CKU3bI AeTanell Ha OyMa)kHOM HOCHUTEIIE.

Bo3moxHbIe BapHaHThI OTJIIMBOK MPEACTABIEHBI B Ta0JIULIE:

Ne | VcnoBubriii mudp HaunmenoBanue 3D-monenn
/11 neTanu

1 100.001 «Koprycy

2 100.002 «IlepexogHUK» ‘5

W
e

3 100.003 «Koprmyc BeHTHIIS» H

4 100.004 «Tynep» &=

5 100.005 «KpoHITeiiny» q
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6 100.006 «Kopmyc» @
7 100.007 «Cxoba» t
8 100.008 «Kopmnyc popcynku» &
9 100.009 «IlepexoHIK @
10 100.010 «Kpprmika» @
11 100.011 «Kopmyc popcyHku» @

MopnenupoBanue JnuTeiiHOro mpouecca ocymiectBisgercs B cucreMe CKM  JIII
«ITomuronCodt».

AHanu3 pe3ysbTaTOB MOJEIMPOBAHMS 3aKJIIOUAETCS B KaUECTBEHHOM U KOJIMYECTBEHHOM
aHaJIM3e Mpolecca KPUCTAUIM3ALUU OTIUBKH, €€ CTPYKTYphl M JeeKkToB. JOMKHBI ObITh
YCTAHOBJIEHbl MPUYMHBI BO3HUKHOBEHHS JA€(PEKTOB M MPEIJIOKEHbl MYTH HUX YCTpPaHEHHS,
MOJTBEPKICHHBIE PE3YJIbTaTAMHU MOZCIUPOBAHNS.

7.3.3. IIpome:kyTOUHAasi aTTECTAIUS

[IpomexyTouHas aTTecTanus MPoBOAUTCS Ha 3 ceMecTpe 00ydeHus B popme 3auera.

DK3aMeH MPOBOJUTCS MO OHIeTaM, OTBETHI MPEJIOCTABISIFOTCS MUCEMEHHO C MOCIEAYIOMNUM
YCTHBIM coOecetoBaHneM. buneTsl opMHUPYIOTCS U3 BOIIPOCOB MPECTABICHHOTO HUXKE MEPEUHS.

[IpomexyTouHas aTTecTanus MPOBOAUTCS Ha 3 ceMecTpe 00ydeHus B popme sK3amMeHa.

3aueT MPOBOAUTCS MO BOMpOcCaM Ui 3a4yeTa, OTBEThl MPEJOCTaBISIOTCS MHCHbMEHHO C
MOCJEIYIOIUM YCTHBIM cobeceoBanreM. Bompockl i 3adeTta BBIOMPAIOTCS M3 BOIPOCOB
MPEJICTABJICHHOTO HIKE MEePEeUHs.

PernameHT npoBeeHus IK3aMeHa:

1. B Ouner Bkmrouaetcst (3) Bompoca W3 pasHBIX pa3leioB TUCIHUILUIMHBI U (OJHO, /IBa)
MPAKTUYECKUX 3aTaHUs

2. Ilepeuens BompocoB cojaepkut 20 BOMPOCOB MO M3YYCHHBIM TeMaM Ha JICKIMOHHBIX H
MPAKTUUECKUX 3aHATUAX (IpUIaraercs).

3. Bpemst Ha IOATOTOBKY MUChMEHHBIX OTBETOB - 710 40 MHH, ycTHOE cobecenoBanue - 10 10
MHHYT.

4. IlpoBeneHne aTTecTanuy (9K3aMeHa) C UCTIOIB30BAHUEM CPEJICTB AIICKTPOHHOTO 00yUeHUS
Y IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI BBITIOIHACTCS B COOTBETCTBHHU C YTBEPKIEHHBIM
B yHUBepcurete "[lopsiikoM npoBeneHus: MPOMEXYTOUHOM aTTeCTAalluU C UCIIOJIb30BaHUEM CPEJICTB
AJIEKTPOHHOTO O0YYEHHSI M TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHIT"
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PeriameHT mpoBeJeHHs 3a4eTa:

1. BwiOupaercs oIWH BOMPOC W3 CIUCKA BOIPOCOB U3 PA3HBIX Pa3/C/IOB JUCIUTUIMHBI H
(oHO, 1Ba) MPAKTUYECKUX 3a/IaHHUS.

2. TlepeueHb BOMPOCOB COMCPKHUT 17 BOMPOCOB MO M3YYSHHBIM TeMaM Ha JICKITMOHHBIX U
MPaKTUYECKUX 3aHATHUAX (PUIATaeTCs).

3. Bpemst Ha IOATrOTOBKY MUChMEHHBIX OTBETOB - 710 20 MHH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. IlpoBeneHue aTTecTanuy (IK3aMeHa) C UCTIOIb30BAaHUEM CPEJICTB AIICKTPOHHOTO 00yYeHUS
Y JTUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI BBIMOIHICTCS B COOTBETCTBUU C YTBEPKIAEHHBIM
B yHuBepcureTe "[lopsakoM mpoBeIeHus] IPOMEKYTOUHOW aTTECTAIMH C UCTIOIh30BAHUEM CPEICTB
AJIEKTPOHHOTO 00YYEHUS U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA"

IlepeyeHb BONPOCOB A/ MOATOTOBKH K 3K3aMeHY M COCTABJICHHMS 3K3aMEHALMOHHBIX
omineroB (4 cemectp) (ITK-3)
1. Crpyxkrypa u 3agaun CAIIP nuTeiHbIX MPOLECCOB B COBPEMEHHOM JIMTEHHOM IPOU3BOJICTBE.
2. Knaccudukanus CAIIP mTuTeiHBIX POLIECCOB.
3. OcoOennoctu npumeHeHus CAIIP nuTeHHBIX MPOLECCOB B OMNBITHOM U CEpUIHOM
IIPOU3BO/ICTBE.
4. Ocobennoctu CAD oGecnieuenus npu ucnonb3oBanun CAIIP auTeiiHbIX MpOIEeccoB.

5. Crpykrypa u ocodbennoctu peanuzauuu CKM JIIT «ITonuronCody.

6. Texnuka wmoxmenupoBanuss B CKM JIII «llomuronCodt» - mocTaHOBKa 3agadu
MOJICIINPOBAHUS.

7. Texnuka MmognenupoBanusi B CKM JII «IlomuronCodt» - pacuer W HHTepHpeTarus
pe3yJIbTaToB.

8. MogpenupoBanue nporecca 3anoiaHenus popmsl B cucreme CKM JIIT «ITomuronCodr» (I1K-
1)

9. MogenupoBanue paguanoHsoro rerwiooomena B CKM JIIT «ITonuronCodry.

10. Buzyanu3zanus 1 aHaJIu3 pe3yJIbTaTOB MOJICIMPOBAHUS U KpUTepruanbHbIid anann3 B CKM JIIT
«[TomuronCodt».

11. MonaenupoBanue nporiecca 3anuBku guteitHon Gopmel B CKM JIIT «ITomuronCodry.

12. MogenupoBaHHe ¢ UCIIOIb30BaHUEM T€OMETPHUECKON U (PU3HMUECKON CUMMETPHH.

13. OT™MeTKa KadecTBa OTIMBKM W TEXHOJOTHYECKOTO IpOIlecca Ha OCHOBE KPHUTEPUATBHBIX
3aBucumoctei. Kpurepuit Husimsr.

14. Monens paBHOBECHOM U HEPABHOBECHOM KpUCTANIU3ALINH.

15. Mogens popMHUPOBaHUS YCaJ0UHOM PAKOBUHBI, MAKPO- U MHUKPOIIOPUCTOCTH.

16. BeiOop Moeny KpUCTAJUTH3AINAN H TTAPaMETPOB MOEIH TOPUCTOCTH.

17. 3ananve HayanbHBIX W TPAaHUYHBIX YCIOBMH B CHCTeME OTJIuBKa-¢popma mpu eé
MOJIETTUPOBAHUH.

18. Texnuka mnoctpoenust 3D-monenu JuTeHON (QOPMBI CO CTEPXKHSAMH, XOJOIMIBHUKAMHU,
9K30T€PMHUYECKUMH BCTaBKaMH.

19. MogenupoBaHue ¢ MPUMEHEHUEM TETIOU30ISIIHH.

20. MoaenupoBaHie MHOTOCTaIMAHOTO TEXHOJIOTHYECKOTO TpoIiecca.

Ilepeyennb BONPOCOB /UIs MOATOTOBKH K 3a4eTy (3 cemectp) (ITK-3)

MojenrpoBaHue ¢ UCIOIB30BaHUEM BUPTYAIbHOM JIUTEHHOU (HOPMBI.

MonenupoBaHie KpUCTAIUIN3ALUHN OTIUBKY C YY€TOM PaJIUallMOHHOTO TeII000MEHa.

PaananmoHHbIl TENI000MEH C y4eTOM 3aTEHEHUS U OTPaXKEHUSI.

MeTtonka MOIETUPOBaHUS IIPOLECCA JIUThSI U3 HECKOJIBKUX KOBIIEH.

AHanu3 ycnoBuit Ha GpPOHTE POCTa MPHU HANIPABICHHON KPUCTAILTA3AIIH.

[IporHo3upoBaHMe MHMKPO- M  MAaKpPOCTPYKTYypbl OTJIMBKM IIPM  HallpaBIECHHOMN

KPUCTAJIM3ALUH.

7. TlpeumyuiecTBa U HEAOCTATKU KOHEYHO-31eMeHTHbIX CKM JIII.

ok wdE
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Meroauka agantauuun CKM JIIT moa ycinoBus KOHKPETHOTO MPOU3BOICTBA.
MonenupoBaHue KOPOOICHUS U TOPSINX TPEUTUH.

MonenrpoBaHue HEIPEPHIBHOTO JTUTHSI.

MonenupoBaHue JIUThS TOJT JABICHUEM.

MonenupoBaHue IEHTPOOESKHOTO JIUTHS.

MonenupoBaHue TEpMUIECKON 00pabOTKH.

MonenrpoBaHue TOYHOTO JIUThHS 1O BBIILIABISIEMBIM MOJIEIISIM.
MozenupoBaHue MaKpOCTPYKTypbl oTnBOK B Moayine CAFE ProCAST.
MonenupoBanue MakpocTpyKTypbl oTaIuBOK B CKM JIIT «ITomuronCodr.
Tepmoannamuueckas 6a3a nanubeix cucrembl CKM JIIT ProCAST.



