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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, IPOUIEHHBIX TUCIUTUTHHAX:

Hucuunnmza «KoMIbloTepHOE MOJEIMPOBAHUE TEXHOJOTHH JIUThSI B MECYAHO-TJIMHUCTHIE
dbopMbD» cBs3aHa co cneayromumu aucuumumaamMu OOIT:

- lludpoBbie TEXHOTOTUM MPOSKTUPOBAHUS U U3TOTOBIICHUS IMTEHHON OCHACTKHU

- CoBpeMEHHBIE MPOIIECCHI JTUThSI YEPHBIX U LIBETHBIX CILJIABOB

3. CTpykTypa u coiep:KaHue TUCUUIIIHMHBI
OO611ast TPyA0E€MKOCTh JUCIUILIAHBI COCTaBIACT 8 3aueTHBIX(€¢) equnuIl(bl) (288 gaca).
Nzyuaercsa Ha 3 u 4 cemectpax oOyuenus. Ha 4om cemecTtpe mpemycMOTpEeH KypcOBOU
poekT. dopma IpOMEKyTOUHOHN aTTECTALMU — 3a4€T U DK3aMEH.

3.1 Buabl yueOHOI padoThl H TPYA0EMKOCTH

3.1.1. Ounas popma oOyueHUs

Ne . KoaunuecTBO CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 3 cemecTp 4 cemecTp
1 | AyautopHble 3aHATHSA 68 36 32
B ToM gucine:
1.1 | JIekuun 34 18 16
1.2 | CemuHapCcKue/PaKTHUECKUE 3aHITUS 34 18 16
2 | CamocTosiTesbHasI padoTa 220 120 100
B Tom uucne:
2.1 | CamocTosTeNbHOE H3yUYEHHUE 170 120 50
2.2 | KypcoBoe npoekTupoBaHue 50 50
3 | Ilpome:kyTouHasi aTTecTanusi
3auet/nud.3aueT/s3K3aMeH 3a4er 9K3aMEH
Hroro 288 156 132

3.2 TemaTnyeckuii NJjaH U3y4eHUs TUCUUMIMHBI

(mo popmam oOyueHus)
3.2.1. Ounas ¢popma oOydeHuUs

Pa3zgenabl/TeMbl

No /1

TpyroeMkocTb, 4ac




AHCIHILTHHEL AyautopHas paéora gE
=
=] B g % Eé (2] 5 <
2 | 2 | gE5 EE| ES|SE
() 5 E IS =5 g &= =
S | S58 88| 58| 2
0 o < Q= <
O E = = (@)
1 | Pazgen 1. OcHOBBI MOJEIMPOBAHUA 12 42
JIMTCHHBIX NPOLIECCOB
Tema 1. OcHOBBI TemIIONIEpEIAYN 2 6
Tema 2. YpaBHEHHE TEIJIONPOBOIHOCTH. 2 12
Tema 3. Tunossle 3a1a41 MOAEIUPOBAHUS 2 6
JUTEHHON TEXHOJIOTUU
Tema 4. Mozenb NOPUCTOCTH U IpyTHe
METO/IbI IPOTHO3UPOBAHUS YCATOUYHBIX 2 6
neEeKTOB.
Tema 5. MogenupoBaHue MakpOCTPYKTYPBI. 2 6
Tema 6. PaBHOBeCcHas 1 HEpaBHOBECHAs 5 6
KpUCTAJLIN3ALHS.
2 | Pa3zaea 2. [IoaAroroBKa HCXOAHBIX JAHHBIX 4 12 48
AJIsl MO/IeJTHPOBAHUS
Tewma 7. Pa3zpabotka 3D Monenu oTiIMBKH 2 6 24
Tema 8. I'eneparusi KOHEYHO-3JIE€MEHTHOM 5 6 24
CETKHU
3 | Paznen 3. MoaeanpoBanue B CKM 10 14 78
«IToauronCodr»
Tema 9. CoctaB u pyHKIIMOHATBHBIC
Bo3MOXKHOCTH CKM «ITomuronCodr» 2 6
Tema 10. MonenupoBaHus 3aTBEpA€BaHUS
2 4 24
oTnuBKHU npu authe B [11°C.
Tema 11. OcoGeHHOCTH OCTAHOBKH 3aJa4n
pacuera Hanps>KeHHO-1e(OPMUPOBAHHOTO 2 4 18
cocrosiaus (HJIC) otnuBku
Tema 12. MonenupoBaHHe 3arl0THEHHS 5 4 18
(OpMBI )KUJKUM METAIIIIOM
Tema 12. MoaenupoBaHuE MaKpOCTPYKTYPBI 2 5 12
OTJIUBKU
4 | Pa3nen 4. MoneanpoBanue B ProCAST 8 8 52
Tema 13. CocTaB 1 (pyHKIMOHATBHBIE 4 4 2
Bo3MokHOCTH PrOCAST
Tewma 14. 'eHepaTop KOHEUHO-3JIEMEHTHON 4 4 2
cerkn MeshCAST
HTroro 288 | 34 34 220

3.3 CoaepxaHue TUCHUNITHHBI

Pazgea 1. OcHOBBI MO€TUPOBAHMS JIUTEHHBIX MPOLIECCOB
Pa3znen conepxut OCHOBHBIE CBEJIEHUS, HEOOXOIUMBIE /IJIsl IOCTAHOBKH M PEILIEHUs 3a/1a4 B
O6HaCTI/I MOZACIIMPOBAHUA JIUTEUHBIX MponeccCoB. PaCCManI/IBaIOTC}I OCHOBHBIC MOHATHUA TCOPHUU




TEeIUIoNnepe1auu, MOAEIN OPUCTOCTH, KPUCTAIIM3ALMY PABHOBECHOM U HEPAaBHOBECHOM pacIljIaBOB,
COBpPEMEHHBIE MOJIeNI (POPMHUPOBAHUS MAKPOCTPYKTYPbI OTIUBOK.

Paznen 2. [ToAroToBKa MCXOAHBIX JAHHBIX AJI5 MOJeTUPOBAHUSA

JlaHHBIN pa3fesn COAEPKUT OCHOBHBIE CBEIACHMSI O TEXHOJIOTMU IOATOTOBKH HCXOIHBIX
JAHHBIX 10 T€OMETPUU PAacUYETHOW O0JIACTH U1 MOAEIUPOBAHMS TEXHOJOTHM JHUThA B MECYAHO-
rIMHUCTBIE (opMbl. PaccMaTpuBaioTCsi OCHOBHBIE NpHeMbl co3maHusi 3D Moxpenu OTIMBKU H
JUTEHHOr0 OJI0KAa MPUMEHUTENIBHO K TEXHOJIOTUH JINThS B IECYaHO-TIIMHUCTBIE popMbl. M3ydarorces
OCHOBHBIE IIPUEMBI IOCTPOEHHUS PACUETHBIX CETOK.

Pa3nea 3. Mogeauposanue B CKM «IlosmmronCogr»

B nanHOM pa3zene ocBeleHbl BOIIPOCH MOJEIMPOBAHUS JINTEHHBIX IIPOLECCOB B CUCTEME
MozaenupoBanus JuTedHbIX TnporeccoB CKM  «IlomuronCodT». PaccmarpuBaroTcs HpHEMBI
MOJICIIMPOBAHMs 3aTBEP/ACBAHUS OTJIMBKH IPH JHUTHE B IECYAHO-TIMHUCTHIE (GopMbl. M3ydarorcs
0COOEHHOCTH ITOCTAHOBKM 3aJlaud pacyera HarpsbkeHHO-aedopmupoBaHHoro cocrosHus (HJC)
OTJMBKHM, MOJCTUPOBAHMUE  3aMOJIHEHHs  (GOPMBI  KHUJIKAM  METAUIOM, MOJEIUPOBaHUE
MaKpOCTPYKTYPbl OTJIUBKH.

Pa3nen 4. MoaeaupoBanue B ProCAST

B ueTBepTOM paszzene uzydaroTcsi OCHOBBI MOJIETUPOBAHUS JIUTEHHBIX ITPOLIECCOB B CUCTEME
ProCAST. Oco6oe BHMMaHuE yAeIsIeTCs pacueTy TerIo(pu3nyecKuX CBOWCTB CIUIABOB M CTallel B
TepMoauHamuyeckoit 0aze Computherm. PaccmatpuBatorcss wmeronsl 3D MojenupoBaHUsI
MaKpOCTPYKTypbl oTiauBOK B Moayine CAFE u mertoabl monbopa MCXOOHBIX JaHHBIX B MOJYJIE
Inverse. Usyuatorcs Bo3MokHOCTH reHepatopa cetok MeShCAST, B 0COOCHHOCTHM TEXHHKA
MOCTPOCHUS KepaMUUYEeCKON 000JI0UKH MOCIOWHOr0 HaHeceHus 11t meroaa JIBM.

3.4 TemaTrnka ceMUHAPCKUX/MPAKTHYECKUX 3aHATHIA

3.4.1. CemMuHapcKue/IpakTUYECKUE 3aHATHUS
[Tpaktnueckoe 3anarue 1. Coznanue 3D Moaenu oTJIMBKY.
[IpakTuyeckoe 3anstue 2. Pazpadorka 3D monenu nmuteitHoit Gpopmel.
[Tpaktuueckoe 3anarue 3. Coznanue 3D Monenu pacyeTHOM 001aCTH «OTIAMBKA-TUTEHHAS popMay.
[IpakTuueckoe 3ansatue 4. OcBoeHHE reHepaTopa KOHEUHO-3JIEMEHTHOM CETKH.
[TpakTuyeckoe 3anarue 5. Co3aHNe KOHEUHO-JIEMEHTHOM CeTKU OTJIMBKH.
[Ipaktnyeckoe 3ansTHe 6. Co3maHMe KOHEYHO-IJIIEMEHTHOH CETKM pacyeTHOH obiacTu Jyis
MO/JICJINPOBAHMS 3aTBEP/I€BAHUS OTJIUBKH.
[Ipaktuueckoe 3anatue 7. Pacuer 3arBepaeBanuss otrnuBku npu Jutee B III'C B CKM
«ITomuronCogr».
[Ipaktnyeckoe 3anstHe 8. AHaNIM3 pe3yNbTaToOB pacueTa. VI3MEHEHHE TEeXHOJOTHUYECKUX
apaMeTpoB.
[IpaxTuyeckoe 3anstue 9. [IoBTOPHBII pacueT 3aTBepACBaHUS OTIHUBKH.
[Tpaktnueckoe 3ansarue 10. IlogroroBka AaHHBIX AN pacdyeTa Hamnps KEHHO-Ie(POPMHUPOBAHHOTO
cocrosiHus (H/C) otnuBky.
[Tpaktuueckoe 3anarue 11. Pacuer HanpspbkeHHO-neopmupoBanHoro coctosiHust (HJC) otnuBku
[Ipaktuyeckoe 3anstue 12. TloaroroBka NaHHBIX JUIS pacyeTa 3aroNHEHHS (HOPMBI KHUIKUM
METaJUIOM.
[paxtuyeckoe 3anstue 13. Pacuer 3anonaHeHus: GOPMBI KUIKUM METAIIIOM.
[Tpaxtuueckoe 3ansatue 14. MoaenupoBanre MakpocTpyKTypbl oTIUBKH B CKM «lTomuronCod.
[IpakTuyeckoe 3anstue 15. [Tonroroska pacuera B cucreme ProCAST.
[Tpaktuueckoe 3ansarue 16. Pacduer Temmodu3nueckux CBOMCTB CIUIABOB M cTajneil B
TepMouHamMuueckor 6aze cucremsr ProCAST.
I[Mpaktuueckoe 3anstue 17. OcBoeHue reHeparopa KOHeuHO-dmeMeHTHol ceTku MeshCAST.
[Tpaktnueckoe 3anarue 18. TexHuka mo0aBICHUS, CTEP)KHEH, XOJOAMIHPHUKOB, KEPAMUYCCKUAX U
9K30TEepPMHUYECKUX BCTABOK B [1€CYAHO-TJIMHUCTYIO GOpMY.



3.5 TeMaTnka KypcoBBbIX NP0OEKTOB (KYPCOBBIX padoT)

KypcoBoii ipoekT mo auciuiinae « KoMIbloTepHOe MOJCTHMPOBAHNUE TEXHOIOTUU JINThS B
NIeCYaHO-TJIMHUCTBIE (POPMBI» TIPOBOIUTCS B UETBEPTOM CEMECTPE.

TumoBoe 3amaHue I KypPCOBOTO MPOCKTa BKJIIOYAET B Ce0s IMOCTPOCHHUE KOHEUHO-
9JIEMEHTHON CETKH, 3a/IaHUe HAYaJIbHBIX M TPAHUYHBIX YCJIIOBHH TEXHOJIOTMYECKOIO Ipoliecca,
MO/ICIMPOBAHKE TEXHOJOTHYECKOTO MPOIECCa U aHAJIM3 MTOJTyYECHHBIX PE3Y/IbTATOB.

Bo3MosxHBIE BapUaHThl TEXHOJIOTMYESCKHX ITPOIIECCOB: JIUTHE B 3€MIIIO.

TumnoBast pabodast 00J1aCTh BKJIIOYACT B CeOST OTIMBKY, JINTHUKOBO-ITUTAIOIIYIO CHCTEMY U
dopmy. B 3aBUCHMOCTH OT TEXHOJIOTHH JIUThS B pabouell 00JIaCTH MOTYT MPUCYTCTBOBAThH
XOJIOAMIBLHUKH, TETUTOM30JISIIINS, JICMEHTBI TEXHOJOTHUECKOT0 000y 10BaHMs (KPUCTAILIM3aTOPHI,
9KpaHbI U T.1.).

Bo3MmosxHBIE BAapHAHTHI OTJIMBOK IIPEACTABIICHEI B Ta6J'II/IHeZ

Ne | VYcnosuslil mmdp HanmenoBanue 3D-moznens
/1 neTanu
1 100.001 «Koprycy»
2 100.002 «ITepexogHuK» =
3 100.003 «Koprmyc BeHTHIIS» i'j'l:
4 100.004 «Iryuep» -~
yuep feis)
5 100.005 «KpoHnmrreiin» 4"
6 100.006 «Kopmye» ;
7 100.007 «Ckoba» x
8 100.008 «Kopnyc hopcyrkm» %
9 100.009 «JTepexoqHIK ﬁ
10 100.010 «Kpsimka» @




11 100.011 «Kopnyc hopcynkm»

MopenupoBanue JaUTeHOro mponecca ocymectsiusiercs B cucreme CKM  JIII
«ITomuronCodr».

AHanu3 pe3ysbTaTOB MOJEIMPOBAHUS 3aKJIIOYAETCS B KAUECTBEHHOM U KOJIMYECTBEHHOM
aHalM3e Mpolecca KPUCTAIUIM3AIUM OTIUBKH, €€ CTPYKTYphl M AedekToB. JO/KHBI ObITh
YCTAHOBJICHBl MPHUYMHBI BO3HUKHOBEHHS JA€(PEKTOB M MPEMJIOKEHbl MYTH HUX YCTpPaHEHHS,
IIOJTBEPKICHHBIE PE3YyJIbTaTAMKU MOZEINPOBAHNS.

TunoBast Tema KypcoBoro npoekra «Pa3paboTka JTUTHHKOBO-NIUTAIOLIEH CHUCTEMBI JeTallu
100.010 Kpepruka ¢ npumenenuem cuctembl CKM JIIT «IlomuronCogry.

4, Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIeYeHune

4.1 HopmaruBHble 10kyMeHTbl H [OCTbI
Her.

4.2  OcHoBHas JInTepaTypa

1. CKM JIIT «ITonuronCodt». [Ipaktuueckoe pykoBoactso. CSoft Development, 2022

2. ITomuronCodt 2024.0. PykoBoactso nmosb3oBarens. [lomuronCodt 2024.0. Buaeo ypoku
10 TeMaM (JIEKTPOHHBIN pecypc):

https://www.youtube.com/playlist?list=PLsJ_vKh_GU3AJaHcPiZv8QKDY0lVdbdmw

3. TexHOJIOTHSI TUTSHHOTO IPOU3BOCTBA. JINThE B IecyaHble GOPMBI: y4eO. s By30B /
TpyxoB A.Il., Copokun O.A., Epmos M.IO. u np.; nox pexn. A.Il. Tpyxosa - M.: Akagemust, 2005
- 528 c.

4.3 JlonmoJiHUTeIbHAS JUTEpPATYypa

1. Momnacteipckuii B.II. Maremarnueckoe MOJEIMPOBAHUE IIpollecca HAMPaBICHHON
kpuctaumm3anuu, Mocka, MI'TY «MAMM», 2011, 178 c.

2. BonpHoB W.H. IludpoBoii ABOWHWUK B ITUTEHHOM MpPOW3BOACTBE. M.: MOCKOBCKHUI
ITomutex, 2023, 72 c.

4.4  DuaekTpoHHbIe 00pa3oBaTe/ibHbIE PeCypChl

[IpoBenenue 3aHsATUI U aTTeCTalil BO3MOKHO B IUCTAaHIIMOHHOM (hopMaTe C MpUMEHEHHUEM
CHCTEMBI JMCTAaHIMOHHOTO oO0yueHust yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) no Pasnenyl nporpammsr:
HaszBanue JOP Ccbliika Ha pecypc

KommrotepHoe https://online.mospolytech.ru/course/view.php?id=3987
MOACIIMPOBAHUC
JIUTEUHBIX TEXHOJIOTHI
Komnbrorepaoe https://online.mospolytech.ru/course/view.php?id=6165
MOJEIIUPOBAHUE

JINTEVHBIX MPOLECCOB

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Mopsimox mpoBeneHUsT pabOT B MUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTICIbHBIMHU
pacCTOpsKCHHSIME IIPOPEKTOPA 10 yIeOHOM paboTe H/HITH IICHTPOM Y4eOHO-METOIMIECKON 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 )

o0ecmeuenue

CBO0OJIHO

10

pacnpocTpaHsieMoe

NporpaMMHoe

Ne

Haunmenosanue | Papadorunk IO

(nmpaBoobJagarten

b)

HoctynHocTh
(M eH3MOHHOE,
cB00OIHO
pacnpocTpaHnsieM
oe)

Ccpuika Ha Equnblii peectp
POCCHIICKUX MPOrpaMM 1JId
9BM u B/l (npu Haanuuu)

CKM JIIT
«ITomuronCodr»
Special

3A0 «CuCodt»

JInieH3suoHHoeE,
Horosop Ne 20-
12/12 oT
11.12.2012r.,

OeccpoyHO

HET

ProCAST ESI_Group

JIuuen3nonHoe
Horoop Ne 21-
12/12 oT
11.12.2012r.,
O6eccpouHo

HET

Siemens NX

JInneH3noHHoE.
Jorosop/JIunensu
OHHOE COTJIAIICHUE
Ne 1312929,
0eccpouHo

HECT

4.6

CoBpemMenHble NMpodeccCHOHANbHbIE 0a3bl JAHHBIX M HMH(pOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CETU I/IHTepHeT, AOCTYIHBIX AJIA OCBOCHUSA TUCHUIIJIMHBI:

HaumenoBanue

Ccblika Ha

pecypc

HoctynHocTh

J1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jla"b

https://e.lanbook.com/

HocTtynHa B ceTu
WuTepuer 6e3
OTpaHUYCHUHN

IMpodeccnonanbHbie 6a3bl JAHHBIX

nojguTeMaThueckas  pedeparuBHO-
oubnuorpaduueckas u
HayKOMETpUYeCKast

(bubnmmomeTpuueckas) 0a3a TaHHBIX

baza naHHbBIX HAydHOU http://www.elibrary.ru JlocTymHO
3JICKTPOHHOU OMOIIMOTEKH

(eLIBRARY.RU)

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



http://www.elibrary.ru/
http://webofscience.com/
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S. MarepuajbHO-TeXHHYECKOe o0ecneyeHue

Komnbrotepusiit kmacc kageapsl «MuTJIID» (aB1511) mo3BossieTr rpymnme CTYIEHTOB
YHCICHHOCThIO A0 10 4YernoBeK BBINOJHATH TPEXMEPHOE MOJAEIUPOBAHME JUTEHHOro OJioKa B
nporpamme «UNIGRAPHICS» 1 npoBoauts pacuérsl B mporpamme « CKM JIIT «ITonmuronCodr».

AynuTopus ocHallleHa MyJIbTUMEAUHHBIM IPOEKTOPOM (MHTEPAaKTUBHON TOCKOM) 1Is TOKa3a
BUACO(PUIBMOB, CIIalI0B, TPE3EHTALINH.

6. MeToauyeckue peKoMeHIalun
CamocrosiTenbHas paboTa CTy/ICHTOB BKJIIOYAET B CEO:

1. PerynspHoe pa3mereHue B KOHCIEKTE JIEKIUI pa3laTOYHOr0 WUIIOCTPATUBHOTO MaTepuaa,
00CYX/1IEHHOT'O IIPU MPOBEJICHUH Ay TUTOPHBIX (JIEKIIMOHHBIX) 3aHATHIH;
2. BrmonHeHNE MOACTUPOBAHUS JTUTESHHBIX MTPOIIECCOB U aHAJIH3 PE3yJIbTATOB MOJICIIMPOBAHHUS C
npumeHerureM nporpamMmmbel CKM JIIT «ITonuronCodty.
3. TMoxaroroBka K MpOMEXYTOYHOH aTTECTAIUN — SK3aMCHY .
Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH
Bo3moxHO mpoBeieHue 3aHATUHN U aTTECTalMi B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOro oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MalMHbI U TEXHOJIOTUU JINTEHHOTO MPOU3BOJCTBAY AJIEKTPOHHBIX 00pa30oBaTeNbHBIX
pecypcoB (D0P) (cm. m.4.4).
[lopsanox mpoBeneHuss pabOT B AUCTAaHLMOHHOM (popmare yCTaHaBIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMHU IPOPEKTOpa Mo yueOHOoI paboTe u/mim HEeHTPOM yueOHO-METOANYECKON pabOThI.

6.1 Meroanueckue peKOMEHJANMH JJsl TpenogaBaTesisi M0 OPraHU3aANMU
o0yueHus

6.1.1. IlpenonaBarenb OpraHu3yeT TMpenofaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeboBanusimu "llomoxkeHuss 00 opraHm3anuu  00pPa30BATENBHOTO TMpOIECCa B MOCKOBCKOM
NOJIMTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yTBepKIAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHH MPETOaBaTeNb JOBOJNUT JIO CBEJCHHS CTYJICHTOB COJIEpPKaHUE
paboueii mporpammbl aucrumiuHsl (PITJ]) u mpenocraBiseT BO3MOXKHOCTh O3HAKOMIJICGHHS C
IpOrpamMMoi.

6.1.3. [IpenonaBaTens 0coOOEHHO OOpaIlaeT BHUMaHUE CTY/ICHTOB Ha:

- BUABI U (OPMBI NMPOBEACHUS 3aHITHHA MO JAMCLUUIUIMHE, BKIIOYAs MOPSIOK MPOBEIEHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOYYEHHS M CHCTEMbl JUCTAHIIMOHHOI'O
o6yuenus yauBepcuteta (CAO Mocnonutexa);

- BHJBl, COJEP)KAHUE M MOPAJOK IMPOBEACHUSA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPE/ICTB;

- (hopMy, coiep>KaHue U TIOPSIIOK MPOBEICHHSI TPOMEKYTOUHOM aTTeCTAIllMi B COOTBETCTBUH
¢ (OHJIOM OLIEHOYHBIX CPEICTB, npeaycMoTpeHHbiM PITJI.

6.1.4. JloBogur a0 CBeIEHHUS CTYACHTOB TpauK BBHINOJIHEHUS Y4YeOHBIX paboT,
npexycMmoTperHsix PIT/I.

6.1.5. Heob6xoaumMo ¢ caMoro Havaja 3aHSATHH PEKOMEHIIOBAaTh CTYAEHTaM OCHOBHYIO W
JIOTIOTHUTEBHYIO TUTEPATypy U yKazaTh MyTH JOCTyNa K HEH.

6.1.6. B Hayasle WA B KOHIIE CEMECTpa JaThb CIMCOK BONPOCOB JUIsl TOATOTOBKH K
POMEXKYTOYHOU aTTecTaluy (IK3aMeHy WM 3a4ETY).

6.1.7. Pexomenayercst ¢akt o3HakomieHus cryaeHtoB c¢ PIIJI u rpadukom paGoThl
MMCbMEHHO 3a(UKCUPOBATH MOAMKUCHIO CTYACHTA B JINCTE O3HAKOMIICHHS ¢ coaepkanne PIIJI.

6.1.8. IlpenogaBareny, BeIyNIIUil JEKIMOHHbIE M MPAKTUYECKHE 3aHATHUSA, JOJDKHBI
COTJIaCOBBIBATh TEMAaTUYECKHM IUIAH MPAKTHUYECKUX 3aHSATUH, HCIHOJIb30BaTh E€AMHYHK) CHUCTEMY
0003HaYEHHIA, TEPMHUHOB, OCHOBHBIX MOHATHIA AUCHUIUINHBL.
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6.1.9. Ilpy MOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TMEPEYHIO OODBIBICHHBIX TEM
NpEenoAaBaTel0 HEOOXOAMMO YTOYHUTH IUIAaH WX NPOBEICHUS, NPOIyMaTh (HOPMYIHUPOBKH H
coJiepKaHue yueOHbIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
110 TeME CEMHUHApA.

B xozme cemmHapa BO BCTYIUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHHAPCKOTO 3aHITHS, ONPEACITUTh MOPSIOK €ro MPOBEIEHUs, BpeMs Ha OOCY)KICHHE KaKIOTro
ydeOHOro Bompoca. I[IpuMeHsst (GpPOHTaNBHBIN ONPOC JaTh BO3MOXKHOCTH BBICTYIHTH BCEM
CTY/ICHTaM, ITPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3akmrounTenpsHON YacTH CEMUHAPCKOTO 3aHATHUSA CIIeyeT OBECTH €0 UTOTHU: AATh OLICHKY
BBICTYIUICHUN KaXJIOTO CTYJCHTA M y4E€OHOM IpyMITbI B IIEIOM. PacKphITh OJI0KHUTEIbHBIE CTOPOHBI
U HEJI0OCTAaTKU IPOBEJIEHHOI'0 CEMHHApPCKOro 3aHATUs. OTBETUTh HAa BOIPOCH! CTYIEHTOB. BblaaTh
3aJ]aHus JUI CAMOCTOATENBHOI paboThI IO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHUIO.

Bo3moxHO mpoBeieHue 3aHATUHN U aTTEeCTalMi B IUCTaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHUCTEMBI TUCTaHLMOHHOro 00yueHus: ynusepcurera (CJO-LMS). Ilopsnok npoBeneHust paboT B
JTUICTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMH DPACHOPSDKEHUSIMH  TIPOpPEKTOpa IO
yueOHoil paboTe u/Win HEeHTPOM Yy4eOHO-METOANYECKON pabOTHI.

6.2 MeToanueckue yKa3aHUs 1JIs1 00yYAKIIUXCSI 0 OCBOCHHI THCIIHIIIHHBI
1.2.1. CTyaeHT ¢ caMoro Havajia OCBOCHHS JUCIUILIMHBI TOJDKEH BHUMATEIBHO O3HAKOMHUTCS

¢ paboyeit mporpaMMoOi TUCITUTIIIUHBI.

1.2.2. CtyneHty HEoOXOJUMO COCTaBUTH AJisi ceOsi rpadUK BBIOJHEHUS Y4eOHbIX padoT,
npeaycMoTpenHbix PIIJI ¢ yuétom TpebGoBaHMI AOpyrux IUCLUILUIMH, M3Y4aeMbIX B TEKYLIEM
cemecTpe.

1.2.3. Ilpu npoBeneHUM 3aHATHH U MpoLEAyp TEKyLIeH M MPOMEKXYTOYHOM aTTeCTalMU C
UCTIOJIb30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30BaTeNbHON Cpelbl IUCTAaHIIMOHHOTO
oOpazoBanus yHuBepcurera (LMS Mocnonutexa), kak BO BpeMs KOHTAaKTHOH palOoThl ¢
npernojaBaTeNieM, TaK U BO BpeMsl CaMOCTOSTENLHOW pabOTBl CTYIEHT JOJDKEH OO0ECIeYHTh
TEXHUYECKYI0 BO3MOXHOCTb JUCTAHIIMOHHOTO TMOJKIIOUYEHUS K CHCTEMaM JUCTaHIMOHHOTO
oOyueHust. [Ipy OTCYTCTBHMHM TakOW BO3MOXKHOCTH OOCYIUTHh CHTYallMI0 C TIIPEToaBaTeeM
JUCITUTUIAHBI.

1.2.4. Camocmosmenvuas paboma senisemcsi OOHUM U3 6U008 YueOHvix 3ausmutl. [lenv
camocmosamenvbHol pabomvl — NPAKMU4ecKoe yC8oeHue Cmyo0eHmamu 60NPOCoOs, paccmampugaemvlx
8 npoyecce u3y4eHuss OUCYUNIUHBL.

Buowl éneayoumopnou camocmosmenvHou pabomsi.:

- CAMOCMOsSIMeNbHOe U3YUeHUe OMOETIbHbIX MeM OUCYUNTIUHDL,

- N0020MOBKA K IeKYUOHHBIM 3AHAMUAM;

- N0020MOBKA K CeMUHAPAM U NPAKMUYECKUM 3AHAMUAM,

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

s 8binonnenust 1100020 8U0a CAMOCMOIMENbHOU pabombl He0OX0OUMO NPOUMU Cledyioujue
amanwl.

- onpeodeneHue yeau camocmosmenbHou pabomsl,

- KOHKpemu3ayusi NO3HasamebHolU 3a0a4u,

- CAMOOYEHKA 20MOBHOCMU K CAMOCMOAMENbHOU pabome;

- 8b100p A0EK8AMHO20 CNOCOOA OelicmauUsl, 8e0yue20 K peuleHuio 3a0adu,

- naaHuposamue padomvl (CaMOCMOSIMENbHOU UIU C HOMOWDbIO Npenodasamens) HA0
3a0aHuem;

- ocyuwjecmeieHue 8 npoyecce BbINOJIHEHUS CAMOCMOSAMENbHOU pabomvl CaAMOKOHMPOIS
(NPOMEANCYMOUHO20 U KOHEUHO20) pe3yIbmamos pabomwl U KOPPEeKMuposKa 8bINOIHEeHUs pabomul,

- peprexcusi;
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- npe3eHmayusl CamocmoamenbHoU pabomul Ul 3aWuma 1a60pamopHotl pabomeoi.

1. DOoH/1 OLICHOYHBIX CPEICTB
®DoH/T OLICHOYHBIX CPEeACTB IpeacTaBiieH B [Ipunokennn 1 k paboueit mporpamme U BKITIOYAET
pa3zensl:
7.1. MeTo 1l KOHTPOJISI ¥ OLICHUBAHUS Pe3yIbTaTOB O0yUEHUs
7.2 lllkana v KpUTEPHH OLICHUBAHHS PE3YJIHTATOB 00yUEHUS
7.3. O1ieHOYHBIE Cpe/ICTBA
7.3.1. Texyuuii KOHTPOJIb
7.3.2. IlpomexyTouHasi aTTeCcTalus
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Ilpunooicenue 1
Pazngen 7 PII1 - ®OH/
OLEHOYHbBIX CPEIACTB
O JNCIHUIIVIMHE
«KoMmnbloTepHoe Mo1e/IMPOBAHUE TEXHOJIOTUM JUThS B MECYAHO-TIIMHUCTDIE

dpopmb»
HamnpaBnenue nmoarotoBku
15.04.01 MamuHOCTpOEeHHE

OobpazoBatenbHas nmporpamMma (IpouiIb MOATOTOBKH )
«udpoBbie TEXHOJIOIUH AJAUTHUBHOIO U 3ar0TOBUTEIBHOI0 MPOU3BOACTBA»

7. ®OH OLIEHOYHBIX CPEACTB
B nporiecce 00ydeHHs B TEUEHUE CEMECTPa MCTIONB3YIOTCS OIICHOYHBIC CPEACTBA TEKYIIIETO
KOHTPOJIA YCIICBACMOCTH U IIPOMECIKYTOYHBIX aTTeCTaHHﬁ. HpI/IMeHHIOTCH clIeayromue OICHOYHbBIC
CpEIICTBA: TECT, 3alTUTa Ta0OPATOPHBIX PabOT, IK3aMEH.
O6yquI/Ie 110 AUCHOUIIIIMHC ((KOMHBI-OTCPHOC MOJCIIMPOBAHUC JIATEUHBIX IIpoueccoB»
HaIpaBjIeHO Ha (opMUpOBaHUE Yy O0YYAIOIIMXCS CASAYIOIIMX KOMITCTCHIIH:

Koa m HauMeHOBaHHEe

I/IH}II/IKaTOpI)l JOCTHKCHUSA KOMIICTCHIIUN

KOMIIeTEHII U
I1K-3 Pazpabotka HoBbIX | MIIK 3.1. 3naer:
TEXHOJIOTUYECKUX nporeccoB | [Ipoueccsl 3aTBepieBaHUsT U OXJIAXAECHUS OTIMBKM U UX
MOJlyYE€HUs1  CIIOXKHBIX  OTJIMBOK B | MareMatudeckue wmonenu IlpuxiagHple KOMIBbIOTEpHBIE

JINTEUHOM LiEXE

IPOrpaMMBbl  JUIsl MOZEJIMPOBAHHUE JIMTEUHBIX IPOLECCOB:
HaMMEHOBAHUS, BO3SMOXKHOCTHU U MOPSAZOK pabOThI B HUX.
CAD-cuctembl: KJIacChl, HaUMEHOBAHMsI, BO3MOXHOCTH M
HOPSZIOK pabOThI B HUX.

MaremaTueckue MOJAEIN IPOLECCOB 3aTBEPIAEBAHUSA U
OXJIQKJCHUS OTJIMBOK.

HIIK 3.2. Ymeer:

PaccunThiBaTh TEXHOJIOTHYECKUE PEKUMBI IIpOLIECCa JINThS
JUISL CJIO)KHOM OTJIMBKM C HCIIOJIB30BAaHUEM ITPUKIIAIHBIX
KOMIIBIOTEPHBIX MpOrpamMm AJis BelurciaeHuil. Mcnonabs3zoBaTh
NAaKeThl TMPUKIAAHBIX @POrpaMM JUlsl MOJEIMPOBAHMS
nporiecca 3aroIHEeHUs] JTUTEHHOW (HOPMBI U 3aTBEpACBAHUS
CIIOXKHOM  OTJIUBKH. AHanM3upoBaTh  PE3YJILTATHI
MOJICIIUPOBAaHMSI W BHIOMPATh ONTHUMAaJbHBIE BapUAHTHI
KOHCTPYKLUH JUTHUKOBBIX ccTeM. PazpabaThIBaTh YepTeKU
9JIEMEHTOB JIUTEHHOU (DOPMBI M OTJIMBKH C HCIIOJIB30BaHUEM
CAD - cucrem

UIIK 3.3. Baapeer:

MopenupoBaHue M Ipoliecca 3aroJHeHNs TUTEHHON (HOopMBbI
U 3aTBEpACBaHMs JJs CJIOXHOW OTJIMBKM B MAaKeTax
IPUKJIAJHBIX IPOTpaMM

PacueToM TEXHOIOrMUECKUX PEKUMOB MpOIecca JTUThS IS
cnoxHoi ornuBku KoppektupoBanue M 21 KOHCTpYKIUH
JUTHUKOBOM CHCTEMBI, IOJIOXKEHHS CII0)KHON OTIMBKHU B
dopme, BapuaHTOB (pOPMUPOBAHUS BHEIIHUX U BHYTPEHHUX
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MOBEPXHOCTEU CIIOKHOM OTJIMBKH C YYETOM pE3yJIbTaTOB
MOACIINPOBAHUS.

7.1  Metoabl KOHTPOJISI H OLCHUBAHMS Pe3YJbTATOB 00y4eHUsI

HaumenoBanue [IpencraBnenue
Ne OLIEHOUHOTO Kparkas xapakTepucTuka OLleHOYHOTO OLIEHOYHOTO CPEICTBA
OoC Cpe/icTBa CpeacTBa B ®OC
CpencTtBo KOHTpOJIS,, OPraHW30BaHHOE KAk
crenuanpHas Oecelma  MeAaroru4yeckoro
. paboTHMKAa C O0OydYaromUMcs Ha TEMBI, Bormpocsl o
1 YCTHEIA OIPOC CBSI3aHHBIE C M3Y4YaeMOW IHUCLMUIUIMHOM, U TeMam/pazzaeiam
cobecenoBanue (YO)
[pacCUMTaHHOE Ha BBIACHEHHE O0beMa JUCUHUTIIUHBI
BHAHUN y oOyJaromerocs o
oIpeieIEHHOMY pa3Jielly, TeMe, Ipodiieme u
MunuBuayanbHOE 3aJaHUE, CBSI3aHHOE C
. M3y4yaeMOM JUCHUIUIMHON U PACCUMTAHHOE
2 KYpCOBOH IPOCKT |)"  ppigcnenne  obbema  3uamwii y DOHA KyPCOBEIX
(KIT) oOyuaromerocs o ONPENIETICHHOMY TIPOCKTOB
MEPEUHIO Pa3/eiOB U TeM, BBIOPAHHBIX C

7.2 lkana u KpUTEpUHU OLEHNBAHUSA Pe3yIbTATOB 00yUeHH S

®opMa NPOMEKYTOUYHOM ATTECTAIUM: IK3AMEH.

O0s13aTeIbHBIMHM YCJIOBUSIMHM TMOATOTOBKH CTYJAe€HTa K NMPOMEKYTOYHOH aTTecTalMu
SIBJISICTCSl BBIMIOJTHEHWE W 3alllUTa CTYJIEHTOM KypPCOBOT'O IMPOEKTa, MPEIyCMOTPEHHOTrO paboueit
MIPOTrpamMMOi U MPOXOXKIECHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIDke, ueM Ha 70% MpaBHIBbHBIX
oTBeTOB. [IpoMeKyTOUHbIE TECTHPOBAHUS MOTYT MPOBOJUTCS KaK B ayJJUTOPHH Y HUBEPCUTETA IO
KOHTPOJIEM IpernojaBaTelis, TaK U IUCTAaHIIMOHHOM (opMaTe Ha yCMOTPEHUE MpenoaaBaTes.

lxkana oueHUBaHUA Onucanue

BeimonHensr Bce BBl y4eOHOW pabOThI, MpPeIyCMOTPEHHBIE
paboueii mporpammoi. CTyA€HT JIEMOHCTPHUPYET COOTBETCTBHUE
3HaHWI, YMEHHIA, HABBIKOB MTPUBEJICHHBIM B TaOJIMIIAX IMOKa3aTeleH,
onepupyeT NPUOOPETECHHBIMH 3HAHUSMHU, YMCHHSMHU, HaBBIKAMH,
MPUMEHSIET UX B CHUTYyalMsIX MOBBIIIEHHOW cioxHOCTU. [Ipu sTOM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHBIC OIIUOKU, HETOYHOCTH,
3aTpyIHEHUS MPU aHAIUTUYECKUX OMEpalusix, IEpPeHoce 3HAaHUN U

Omauyno

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalllH.

BreimmonHeHnsl Bce BUABI y4eOHOH paboThl, MperyCMOTPEHHbIE
yueOHbIM M1aHOM. CTyIeHT JEMOHCTPUPYET HEMOIHOE, IPAaBUIIbHOE
Xopowo COOTBETCTBUE 3HAHWH, YMEHHIA, HABHIKOB IIPUBEICHHBIM B TaOIHIIaX
nmokaszarenei, nubo ecnmu Tpu STOM OBUTM  AONyHieHbl 2-3
HECYIIIECTBEHHbIE OIITHOKH.
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BeimonHensl Bce BuUAbl y4eOHOH paboThI, IperyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTYZEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
Yooenemeopumenvno B KOTOPOM OCBEIlleHa OCHOBHAs1, HauboJiee BaykHas 4acTh MaTepHala,
HO TIpU HTOM [OMNyIIeHa OJHA 3HAYUTeNbHas OIIMOKA WIH
HETOYHOCTb.

He BbmmonHeHn oguH wnd  Oosnee BUJIOB ydeOHOH paboThl,
IPEIYCMOTPEHHBIX Y4e€OHbIM IUIaHOM. CTYIEHT JE€MOHCTpUpPYET
HETOJHOE COOTBETCTBUE 3HAHUW, YMEHHIA, HABBIKOB ITPUBEICHHBIM B
Ta0NuIax IoKa3aTenel, JOMYCKAlTCS 3HAUUTEIbHBIE OIINOKH,
Heyooeremseopumenvho . .

MPOSIBIISIETCS. OTCYTCTBUE 3HAHWIA, YMEHWH, HAaBBIKOB 110 DSIY
MOKa3aTeJIeH, CTYICHT HCITBITHIBACT 3HAYUTEIIBHBIC 3aTPy THEHHS TIPH
OIIEPUPOBAHUY 3HAHUSMHU U YMEHUSMH IIPH MX MEPEHOCE Ha HOBBIC

CUTyaluu.

®opMa NPOMEKYTOYHOM ATTECTALUM: 3a4€T.

O0s13aTeIbHBIMU YCJIOBHUSIMU TOATOTOBKHM CTYJ€HTAa K NMPOMEKYTOUYHOH aTTecTalluu
SBIISIETCS BBIMOJIHEHME W 3allUTa CTYJACHTOM TMPAKTUYECKUX paboT (BBIIOJHEHBI BCE
pPEeAyCMOTPEHHbIE MPOTPAMMON MOJACIUPOBAHUS JIMTEHHBIX MPOIECCOB), MPEITyCMOTPEHHBIX
pabodeil mporpaMMoil W TPOXOXKJACHHE BCEX MPOMEXKYTOUHBIX TECTOB He HMke, yeM Ha 70%
MPaBWIbHBIX OTBETOB. [IpOMEKYyTOUHBIE TECTHUPOBAHUS MOTYT IPOBOAUTCA KaK B AyJIUTOPUHU
YHuBepcuteTa oA KOHTPOJEM MpernojaBaTeis, TaK U JUCTAHIIMOHHOM (opMaTre Ha YCMOTPECHHE
MIPEeno/1aBaTeis.

HIkaJuaa
Onucanue
OLICHUBAHUSA

BrImosHeHBI BCe BUIBI y4eOHOU pabOTHI, TPETyCMOTPEHHBIC yIeOHBIM ITAHOM.
CTyZieHT JeMOHCTPUPYET COOTBETCTBHE 3HAHWUM, YMEHHM, HaBBIKOB
MPUBEJICHHBIM B TaONMWIIaX TMoOKa3aTeled, ONepupyeT MNPHOOPETEHHBIMHU
3adTeHo 3HaHUSIMU, YMEHUSIMU, HABBIKAMH, IPUMEHSIET UX B CUTYyalUsAX MOBBIIIEHHON
cnoxHocTd. [Ipy 3TOM MOTYT OBITH JOMYIIEHBl HE3HAYUTENBHBIE OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUS IIPU AHAIUTHYECKUX ONEPALUAX, [IEPEHOCE 3HAHUU
Y YMEHHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYAIUU.

He BbinosiHeH oauH uiu Oosee BUAOB YUeOHON pabOThl, MPEIyCMOTPEHHBIX
y4eOHBbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHU,
H yMEHHI, HaBBIKOB NPHUBEJECHHBIM B TaOJMIAX IOKa3aTelel, IOIMyCKaloTCs
©SAIERO  raunrenbhbie OIIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHHM, HaBBIKOB
0 psiAy MoKa3aTesel, CTyIeHT UCIIBIThIBAET 3HAUUTENbHbIE 3aTPyIHEHUS TIPH

OIICPUPOBAHUU 3HAHUAMU U YMCHUSAMMU IIPU UX IIEPCHOCC HA HOBLIC CUTYyAllUU.

7.3 OueHoYHBbIE CPECTBA

7.3.1. Texkyummii KOHTPOJIb

Tekymuid KOHTPOJb BBIMOJIHACTCS B BHJEC YCTHOTO OIpOca, OpPraHM30BaHHOE Kak
crienuanbHas Oecela TMenarorudyeckoro paboTHHKAa ¢ OOydYaromIMMCS HAa TEMbl, CBS3aHHBIE C
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M3y4aeMOl NHUCIMIUIMHOW, M PacCUYMTAHHOE Ha BBIICHEHHE OOBbeMa 3HAHHWM OO0ydYaromierocs o
OTIpe/IeIECHHOMY pa3zieny, TeMe, MPoOIeMe U T.1.

Bomnpocsl 1151 ycTHOr0 onpoca (codecex1oBaHus ).
HazoBuTe u3BecTHBIE BaM ITPOrpaMMbl MOAEITMPOBAHNUS JTUTEHHBIX MTPOLIECCOB.
[IpuBeauTte npuMepbl OTEUECTBEHHBIX IPOIPaMM MOJIEIUPOBAHUSL.
[TpuBenuTe mpUMepbl UMIOPTHBIX MPOTPAMM MOJECIUPOBAHHUS.
OcHOBHBIE COCTaBJISIOLIUE IPOrPAMM YMCIIEHHOTO MOJEIUPOBAHMSI IMTEHHBIX ITPOLIECCOB.
Crpyktypa u 3agaun CAIIP nuTelHbIX MPOLECCOB B COBPEMEHHOM JIMTEHTHOM MPOU3BOJICTBE.
Knaccuduxkanus CAIIP nuTeiHbIX MPOLIEeCCOB.
Ocob6ennoctn mnpuMeHeHuss CAIIP nuTeHHBIX MPOIECCOB B OMBITHOM U CEPHHUHOM
IIPOU3BO/ICTBE.
Mertoauka pazpaboTku TexHonoruu Juths ¢ npumeHeHrneM CKM JIIT «ITomuronCodry.
Oco6ennoctu CAD obecnieuenus npu ucnonbzoBanuu CAIIP nureitHbIX mporeccos.
10. Crpyxkrypa u ocobennoctu peanuzamun CKM JIIT «ITomuronCody.

NoakowhE

© ®

7.3.2. KypcoBoii npoekT
Tunosoe 3aganue A KypcoBOro MPOEKTa BKIIIOUYAET B ceds coznanue 3D-monenu aeranu,

pacder TPHUITYCKOB W JIUTHUKOBO-IUTAIONICH CHUCTeMBI, mocTpoeHne 3D-Momenu OTIWBKH,
MOCTPOCHUE KOHEYHO-IJICMCHTHOH CETKH, 3aJaHie¢ HaYJaJbHBIX W T'PAHWYHBIX  YCJIOBUH
TEXHOJOTMYECKOro Mpolecca, MOASIMPOBaHNE TEXHOJIOTMYECKOTO MPOoIlecca U aHAINU3 MOTYYeHHbBIX
pesyabTaToB. Mcnonszyercs CKM JIIT «ITomuronCodt.

Bo3MmoxHBIE BapHaHTHI TEXHOJIOTUYECKUX MTPOLIECCOB: JINTHE B 3EMITIO.

Tunoas pabouasi 06J1aCTh BKIIIOUAET B c€0sl OTVIMBKY, JTUTHUKOBO-MUTAIOIIYIO CUCTEMY U
TUTEHHYI0 popMy. B 3aBUCIMOCTH OT TEXHOJIOTHH JIUThS B pabodeii 00JIacTH MOTYT IPUCYTCTBOBATH
XOJIOMWIBHUKY,  TEIUIOM3OJSIUS,  DK30TEPMHUYECKHE  BCTAaBKH,  CTEPKHH,  DJIEMEHTHI
TEXHOJIOTHYECKOTO 000py0BaHUs (KPUCTAIIU3ATOPHI, SKPAHbI U T.1I.).

Cosznanmne 3D-monmenu pacueTHol obactu ocymiecTrisiercs B CAD cucteme 1o 3cKn3aM Ha
OymaknoM Hocutene. CTyJeHTaM MpeaiaraloTcs SCKU3bI AeTaneil Ha 0yMa)KHOM HOCHUTEIE.

Bo3moxHbIE BApHUAHTBI OTJIMBOK ITPEACTABJICHLI B Ta6J'II/II_ICI

No Y CHOBHBIA 1IN
bp HaumenoBanue 3D-Mmozmens
/i neTanu

1 100.001 «Kopmyc»

2 100.002 «IlepexoqHIK

3 100.003 «Koprmyc BeHTHIIS»

5 100.005 «Kponmreiin»

(=
=
4 100.004 «ITynep» @ )
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6 100.006 «Kopmye» %
7 100.007 «Ckoba» !
=
8 100.008 «Kopmyc popcyHKm» &
9 100.009 «ITepexogHuK» @
10 100.010 «Kpsimkay @
11 100.011 «Kopmyc popcyHkn» @

MoaenupoBanre JUTEHHOro mpoiecca ocymiectsiagercs B cucteme CKM  JIIT
«ITomuronCogr».

AHanu3 pe3ysbTaTOB MOJIETUPOBAHUS 3aKIIOYAETCS B KAYECTBEHHOM U KOJMYECTBEHHOM
aHaJM3e TpOoIEecca KPUCTAIUIM3AIMN OTIUBKH, €€ CTPYKTYphl U JedekToB. JlOKHBI OBITh
YCTaHOBIEHBl MPUYMHBI BO3HUKHOBEHHS J€(PEKTOB M TMPEJIOKEHBI MYTH WX YCTpPaHEHUS,
MOATBEPKICHHBIE pe3yJIbTaTaMU MOJICITUPOBAHUS.

7.3.3. IlpoMeskyTOUHasI aTTeCTALUS

[IpomexyTouHast aTTecTanus NpPOBOJUTCSA Ha 3 ceMecTpe 00ydeHus B popme 3adeTa.

DK3aMeH MMPOBOAUTCHA 110 6I/IJ'I€TaM, OTBCTHI NPCAOCTABIIAOTCA MUCbMECHHO C IMOCJICAYIOIIUM
YCTHBIM coOecetoBanreM. briieTbl pOpMHUPYIOTCS M3 BOIIPOCOB MPECTABICHHOTO HUXKE MEPEYHSL.

[TpomexyTouHast aTTecTanus MPOBOJUTCS Ha 4 ceMecTpe 00y4YeHHUs B popMe IK3aMeHa.

3ayeT MPOBOAMTCS IO BOMPOCAM MJISi 3a4eTa, OTBETHl NPEAOCTABIISIOTCS MUCHBMEHHO C
MOCJICIYIOIIUM YCTHBIM coOeceioBaHreM. Bompockl i 3adyeTra BBIOMPAIOTCS M3 BOIPOCOB
NPECTaBICHHOTO HUKE TIEPEYHS.

PersiaMeHT npoBe/ieHUs IK3aMeHa:

1. B Ouner Bxirodaercs (3) Bompoca M3 pasHBIX PA3feiOB JUCIMIUIMHBI U (OJHO, JBA)
NPaKTUYCCKHUX 3a/IaHUS

2. Tlepeuenn BompocoB conepkHuT 20 BOMPOCOB MO M3YYEHHBIM TeMaM Ha JICKIIMOHHBIX U
MPAKTHYECKUX 3aHATUSAX (IPHUIIAraercs).

3. Bpemst Ha IOATrOTOBKY MUChMEHHBIX OTBETOB - 710 40 MHH, ycTHOE cobecenoBanue - 10 10
MHUHYT.

4. TlpoBeneHue aTTecTauy (3K3aMeHa) C UCTIOIB30BAHUEM CPEJICTB DIICKTPOHHOTO 00YYCHUS
U AUCTAaHIIMOHHBIX O6pa3OBaTeJ'II>HI)IX TEXHOJIOTUH BBIIOJHIETCS B COOTBETCTBUHU C YTBep)KILéHHI)IM
B yHuBepcuteTe "[lopsakoM mpoBeIeHUs] IPOMEKYTOUHOM aTTECTAIlMH C UCTIOJIh30BAHUEM CPEJICTB
AJIEKTPOHHOTO O0YYCHUS U TUCTAHIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHIA"
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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 UCTI0IB30BAHUEM CPEJICTB AIICKTPOHHOTO 00YYCHUS
Y JTUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI BBIMOIHICTCS B COOTBETCTBUU C YTBEPKIAEHHBIM
B yHuBepcureTe "[lopsakoM mpoBeIeHus IPOMEKYTOUYHOW aTTECTAIlMH C UCTIOIB30BAHUEM CPEJICTB
AJIEKTPOHHOTO 00yYEHUS U TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX 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 IPOU3BO/ICTBE.
2. Kunaccudukanus CAIIP mTuTeiHBIX POIIECCOB.
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 peanuzaunuu CKM JIIT «ITonuronCody.

6. Texnmka 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 (PU3HUUECKON CUMMETPHH.

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

14. Monens paBHOBECHOM U HEPABHOBECHOM KpUCTANIU3ALINH.

15. Mogens popMHUpPOBaHUS YCaJ04YHOM PAKOBUHBI, MAKPO- U MHUKPOIIOPUCTOCTH.

16. Beibop Moenu KpUCTAJUTH3AINAN ¥ TAPaMETPOB MOIEIH MTOPUCTOCTH.

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 KpUCTAJUIN3ALUHI OTIUBKU C YY€TOM PaJIUallMOHHOTO TeII000MEHa.

PaananmoHHBbIH 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  HaIlpaBJICHHOMN

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.

MonenupoBaHue YacTHI] B TOTOKE: HEMETANIMYECKUX BKIIIOUEHUH.
MogenupoBaHue ra3oBoi OPUCTOCTH.

MonenupoBaHue ¢ y4eTOM BIIMSHUS Ia30BoM (ha3bl Ha TE€UEHHE PaCILIaBa.
MogenupoBaHrue OKUCHBIX ILICH.

MonenupoBanue TepMuueckoi 00paboTKu.

MozenupoBaHue MaKpOCTPYKTypbI oTnBOK B Moayie CAFE ProCAST.
MonenupoBanue MakpocTpyKTypbl oTIuBOK B CKM JIIT «ITomuronCodr.
Tepmoannamuueckas 6a3a nanubeix cucrembl CKM JIIT ProCAST.



