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1.  Ileam, 3a7a4u U IVIAHUPYeMble Pe3yabTATHIO0OYUEeHHS M0 TUCHHUILINHE

Ilens oucyuniunpl — COBEpIICHCTBOBAHNE HABBIKOB MOJICIHUPOBAHUS JTUTEHHBIX MPOILIECCOB
U aHalM3a pe3ylbTaToB MojenupoBanus ¢ npuMmeneHueMm nporpamMm CKM «llomuronCodr» u
ProCAST. M3yuenue Kypca CIOCOOCTBYET pAacCIIMPEHUIO HAYYHOTO Kpyrosopa MW JaeT
TEOPETUYECKHE 3HAHUS U NMPAKTUYECKHUE HABBIKH, HEOOXOAUMBIE U CaMOCTOATEIbHON paboThl B
00JyacTy MaTeMaTHYECKOro MOJICTMPOBAHUS JIMTEHHBIX MPOLIECCOB.

3a0auamu TUCUUIIINHBI SBISIOTCS:

N3ydyenne ocoOeHHOCTEH MPUMEHEHMs CIEIMATU3UPOBAHHBIX JUTEHHBIX MNPOTpamMm s
MOJICIIUPOBAHUS CIICIIHATIBHBIX TEOPETUYECKUX OCHOB POCKTUPOBAHUS JIUTEHHBIX IPOIIECCOB.

OcBoeHHE CHENHATU3UPOBAHHBIX KOMIIBIOTEPHBIX IPOTPaMMbI ISl  MOJEIHPOBAHUS
JIMTEUHBIX MPOLECCOB

[TpuoOpereHne HaBBHIKOB KOMIIBIOTEPHOTO MOJCTUPOBAHHS C IIENBI0 NPOCKTHPOBAHUS
JUTEHHON TEXHOJIOTUH, OOecHeuMBaroIIel IOJIydeHHe TOJHOM OTJIMBKHM NpU PalMOHAIBEHOM
HCIIOJIb30BaHUU CHIPHEBBIX M SHEPTETUUECKUX PECYPCOB.

OOyuenne mno puctumimHe «KOMIBIOTEpHOE MOIENUPOBAHUE TEXHOJIOTHU JIUTHSI B
NeCYaHO-TIMHUCTBIE (OPMBI» HampaBlieHO Ha (HOpMUPOBaHHE Yy OOYUYAIOMIMXCS CIETYIOLINX
KOMIIETEHITHI:

Ko u HauMeHOBaHUEe KOMIETEHIIUI NHauKaTOpBI 10CTHKEHUS
KOMIIETEeHIIUH

I1K-3 Pa3paborka HOBbIX TexHojormueckux | UIIK 3.1. 3naer:

MPOLIECCOB MONyYEHUsI CIOXKHBIX OTIMBOK B | [Ipoliecchl 3aTBepAeBaHUS U OXJIAXKIACHUS
JUTCHHOM IIeXe OTIMBKH M WX MAaTeMaTU4YeCKHEe MOJICIN
[IpuknanHple KOMIBIOTEPHBIE POrPAMMBI
JUISE MOJICITMPOBAHUE JIMTCHHBIX TPOIIECCOB:
HAaUMEHOBAHUS, BO3MOXXHOCTH U TOPSI0K
paboTHI B HUX.

CAD-cuctembl:  KiacChl, HaMMCHOBAHMUSI,
BO3MOYXHOCTH | ITOPSIIOK PabOTHI B HUX.
Marematuueckue MOJIEIH MPOIIECCOB
3aTBEPACBAHUS M OXJIAXKICHUS OTIHBOK.

HIIK 3.2. Y™meer:

PaccunThiBaTh TEXHOJOTHYECKHE PEIKUMBI
mporecca JIUThS Al CIOXKHOW OTJIMBKU C
HCIIOJIb30BaHUEM TIPUKITATHBIX
KOMIBIOTEPHBIX MPOTPaAMM 7Sl BHIYUCIICHHIM.
Hcnons3oBath MTAKETHI TIPUKJIATHBIX
mporpaMM IS MOJAENUPOBaHHUS MpoIlecca
3aI0JIHEHHUS JIUTENHON (hopMbI u
3aTBepAeBaHUS CIIOKHOU OTJIUBKH.
AHaIM3UPOBATh PE3YJIbTATHl MOJCITUPOBAHUS
U BbIOMpaTh  ONTHUMAJIbHBIE  BapUAHTHI

KOHCTPYKIHUH JIMTHUKOBBIX CUCTEM.
PazpabatbiBaTh YepTeKU JJIEMEHTOB
JIMTENHON (bopMbI u OTJINBKU c

ucnons3oBanueM CAD — cucrem

WIIK 3.3. Baaaeer:

MopenupoBanue M Tpolecca 3arnoIHEHUs
JUTEHHON QOpMBI W 3aTBEpAEBAHUS JUIS
CJIOKHOM OTJIMBKM B TMaKeTaxX MNPUKIATHBIX
porpamMm




PacyetoM  TEXHOJIOrMYECKHX  PEKHMOB
mnpoiecca JUTbA I CIIOXKHOM  OTJIMBKHU
KoppektupoBanne M 21  KOHCTpPYKIUHU
JUTHUKOBOW CHUCTEMBI, MOJOKEHHUS CIIOKHOU
OTJIUBKU B pOopMe, BApUaHTOB (POPMUPOBAHUS
BHEIIHUX W BHYTPEHHHX I[TOBEPXHOCTEH
CIIO)KHOW OTJIMBKH C YYE€TOM pe3yJlIbTaToOB
MOJICJIMPOBAHUSI.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucumiinHa OTHOCHUTCS K 4acTH, (HOpMHUPYEeMOH YyYacTHHKaMH OOpa30BaTEIIbHBIX
oTHomeHuoI0Ka b1 «/lucuurmuael (MOIyIN)».

JuctumimHa 6a3upyeTcsiHa CIeIyOIINX, TPOHACHHBIX JUCIUILTHHAX

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

- HudpoBsie TeXHONTOTHH IPOSKTHUPOBAHUS U U3TOTOBICHUS JIUTEHHONW OCHACTKU

- CoBpeMeHHBIC TIPOIECCHI JIUThSI YEPHBIX U I[BETHBIX CIIABOB

3. CTpykTypa u cofep:KaHue IUCUUIINHBI
OO0111ast TPYI0EMKOCTb AUCIMIUTMHBI COCTaBIsIeT 8 3aueTHbIX(€) equnut(pl) (2884aca).
Nzyuaercs Ha 3 u 4 cemectpax obOyuenus.Ha 4om cemecTpe mpemycMOTpeH KypCOBOU
1poekT. dopma IpPOMEKYTOYHOM aTTECTALMU — 3a4€T U DK3aMEH.

3.1  Bwuabl yueOHO# padoThI H TPYA0EeMKOCTH

3.1.1.0ynas hopma 00ydeHus

Ne . KosnyecTBO CemecTpbl
Buj yueoHoii padoThl
n/n 4acoB 3 cemecTp 4 cemecTp
1 | AyauTopHble 3aHATHS 68 36 32
B ToM unciie:
1.1 | JIexknun 34 18 16
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHIATUS 34 18 16
2 | CamocTosiTe1bHasi paboTa 220 120 100
B ToM uucne:
2.1 | CamocTosTENIbHOE N3YUEHHUE 170 120 50
2.2 | KypcoBoe mpoeKkTupoBaHue 50 50
3 | IIpomesxyTouHasi aTTecTalUs
3auet/aud.3auer/sK3aMeH 3auer 9K3aMEH
Hroro 288 156 132

3.2 TemaTnyeckuii NJjiaH U3y4eHUs TUCUUNIMHBI
(mo gpopmam oOy4eHus)
3.2.1. Ounas dpopma oOydeHUsS

Nert/m

Pasjnenni/Temsl TpynoemMkKocTh, 4yac
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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 TEXHOJIOTUU
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
KpUCTAJUTH3AIIUA.
2 | Pa3gen 2. I[loaroroBKka HCXOAHBIX JAHHBIX 4 12 48
JJIS1 MOJIEJTUPOBAHUS
Tewma 7. Pa3zpaboTtka 3DMozenn OTIMBKH 2 6 24
Tewma 8. ['eHepalus KOHEUHO-3JIEMEHTHON 5 6 24
CETKHU
3 | Pa3nen 3. MoaeaupoBanne B CKM
10 14 78
«IlomronCodr»
Tema 9. CocraB 1 QyHKIIMOHAIBHBIE
Bo3MOxHOCTH CKM «llonuronCodr» 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 KUJKUM METAJIIIOM
Tema 12. MoaenupoBaHue MaKpOCTPYKTYPBI 9 5 12
OTJIUBKHU
4 | Paznen 4. MoneanpoBanue B ProCAST 8 8 52
Tema 13. CoctaB 1 GyHKIIMOHATHHBIE 4 4 26
Bo3MOkHOCTH PrOCAST
Tewma 14. I'eHepaTop KOHEUYHO-3JIEMEHTHON 4 4 2%
cerkn MeshCAST
Hroro 288 | 34 34 220

3.3 Copep:xanve THCHUILIMHBI

Pa3nes 1. OcHOBBI MOEJIMPOBAHNS JTUTEHHBIX IPOLECCOB
Pa3nen conepxut OCHOBHbBIE CBEJICHUS, HEOOXOIUMBIE JIJIsl IOCTAHOBKH U PELLIEHUs 3a/1a4 B
00J1acTH MOJIENMPOBAHUS JHUTEHHBIX MpOIeccOoB. PaccMaTpuBAIOTCS OCHOBHBIE TMOHSTHUS TEOPUHU




TeIUIoNepeayl, MOJIeIN MOPUCTOCTH, KPHUCTAUIM3AallMd PABHOBECHON U  HEpaBHOBECHOM
pacIuiaBoB, COBPEMEHHBIC MOJIEH (POPMHUPOBAHUSI MAKPOCTPYKTYPHI OTIIMBOK.

Pa3znes 2. [loaroroBKa HCXOAHBIX JAHHBIX JIJI51 MOIEJIMPOBAHUSA

JlaHHBIN pa3fen COACPXKUT OCHOBHBIE CBEICHHMS O TEXHOJIOTMHM IMOATOTOBKUA HCXOIHBIX
JAHHBIX 10 T€OMETPUU PACUETHON OO0JAaCTH AJI MOJEIMPOBAHUS TEXHOJIOTUU JIUThS B IMECYAHO-
rIMHUACTRIE (OopMBI. PaccmaTpuBaroTcss OCHOBHBIE MpHeMbl cosnanuss 3DmMoxenu oTIHMBKU H
JUTEHHOrO 0JIOKAa MPUMEHHUTEIBHO K TEXHOJIOTUH JIUThSI B IIECYaHO-TVIMHUCTHIE (popmbl. M3ydaroTces
OCHOBHBI€ IMPUEMBI TOCTPOEHUSI PACUETHBIX CETOK.

Pasznen 3. MoneaupoBanue B CKM «IlosuronCodgr»

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

Pa3nen 4. MoageaupoBanne B ProCAST

B ueTBepTOM pazzene u3ydaroTcs OCHOBBI MOJICTUPOBAHUS JTUTEHHBIX MTPOLIECCOB B CUCTEME
ProCAST. Ocoboe BHUMaHUE YICISCTCS PACUETy TETUIOPU3MUECKUX CBONCTB CILIABOB M CTAJICH B
TepMoauHamMuyeckoir 6aze Computherm. PaccmarpuBatorcst meroasl 3D MoaenupoBaHHsI
MaKpOCTPYKTYpbl oTiMBOK B Moayine CAFE um meTonsl moadopa UCXOIHBIX JTaHHBIX B MOJYJIE
Inverse. Msydarorcs Bo3MokHOCTH reHepartopa cetok MeShCAST, B 0COOEHHOCTH TEXHHKA
IIOCTPOEHHUS KEpaMU4ECKON 000JI0UKH MOCIONHOr0 HaHeceHus A metona JIBM.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX 3aHATHIA
3.4.1.CemuHapcKue/IPaKTHYECKUE 3aHATHUS
ITpaktuyeckoezanstuel.Coznanne3 DMoaeTHOTIANBKY.
[Tpaktuyeckoesanstue?. Pazpaborka 3Dmoneny muteliHoi GopMBl.
[Tpaktnueckoezanstue 3. Coznanue 3DMmoenu pacueTHON 00JIaCTH «OTIMBKa-IUTEHHas popmay.
[TpakTuyeckoe3anstue 4. OCBoeHUE TeHEpaTOpa KOHEUYHO-DJIEMEHTHOU CETKH.
[TpakTnyeckoe3anstue 5. CoznaHne KOHEYHO-3JIEMEHTHON CETKH OTIIMBKHU.
[Tpaktnyeckoesansitue 6. Co3maHue KOHEYHO-3JIEMEHTHOW CETKM pacdyeTHOW oOjactu mis
MOJICIIUPOBAHMS 3aTBEP/I€BAHUS OTJIMBKH.
[TpakTnueckoezanarue 7. Pacuer 3arBepaeBanuss ommBku npu jutee B [II'C B CKM
«[TonmuronCodt».
[TpakTndeckoezansatne 8. AHamM3 pe3yabTaToB pacdera. V3MEHEHHE TEXHOJOTHYECKHIX
apaMeTpoB.
[Mpaktuyeckoe3anstue 9. [loBTOpHBIN pacuyeT3aTBepACBaHHUS OTIUBKH.
[Tpaktuyeckoesanstue 10. IloaroroBka NaHHBIX Ui pacdyeTa HaNpsLKEHHO-Ae()OpPMHUPOBAHHOIO
cocrosiHus (H/IC) otnuBku.
[Tpaktuyeckoesanstue 11. Pacuer HanpsixenHo-negopmupoBanHoro coctosuus (HAC) otnusku
[Mpaktnyeckoe3anstTue 12. [loaroroBka HaHHBIX IS pacueTa 3amoiHEHHs (OPMBI KHIKUM
METAJIOM.
[Mpaktndeckoesanstue 13. Pacyer 3amomHerns (OPMBI )KUIKAM METAILIOM.
[Tpaktuyeckoesanstue 14. Monenuposanue MakpocTpyKTypsl oTIMBKUB CKM «ITomuronCodr.
[MpaktnyeckoesansTue 15. [Toaroroka pacuera B cucreme ProCAST.
[TpakTuyeckoesanstue 16. Pacuer Temnogusnyeckux CBOWMCTB CIUIaBOB U cTaleil B
TepMomHamMuYeckoi 06asze cucrembr ProCAST.
[pakTrueckoe3anarue 17. OcBoeHue reHeparopa KoHeuHO-3IeMeHTHOM cetku MeshCAST.
[Mpaktnyeckoe3anstre 18. TexHuka H00aBIEHUsS, CTEP)KHEH, XOJIOIMIBHUKOB, KEPAMUYCCKHX W
HK30TEPMHUECKUX BCTABOK B MECUAHO-TIMHHUCTYIO (popMmy.



3.5 TemMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBoii poekT no npucuuninnie «KoMneroTepHOE MOJEIMPOBAHUE TEXHOJIOTHUU JIUTHS B
MeCYaHO-TJIMHUCTBIE (POPMBI» TPOBOAUTCS B YETBEPTOM CEMECTPE.

TunoBoe 3amaHue A KypCOBOIO NPOEKTa BKIOYAeT B ceOS TOCTPOCHHE KOHEYHO-
SJIEMEHTHON CETKH, 3aJlaHu€ HAYaJIbHBIX M TPAHUYHBIX YCJIOBHUM TEXHOJIOTMYECKOrO Ipolecca,
MOJEIUPOBAHUE TEXHOJIOIMYECKOrO MPOLIECCA U AHAIN3 TIOJIYYEHHBIX PE3YJIbTATOB.

Bo3MokHbIE BApUAHTHI TEXHOJIOTMYECKHUX MPOIIECCOB: JIMTHE B 3€MJTIO.

TunoBas pabodast 06JaCTh BKITIOYAET B C€0sl OTJIMBKY, TUTHUKOBO-ITUTAIOIIYIO CUCTEMY U
dbopmy. B 3aBUCHMOCTH OT TEXHOJIOTHH JINThsI B paboueil 00J1acTh MOTYT TPUCYTCTBOBATh
XOJIOIMITHHUKY, TeTITIOU30JISIHS, JIEMEHTHI TEXHOJIOTHIECKOT0 000pyA0BaHUS (KPUCTAIIHN3ATOPHI,
9KpaHbI U T.11.).

Bo3MoxHEIE BapHWaHThI OTJIMBOK MMPCACTAaBJICHLI B Ta6111/1ue:

Ne | VYcnosuslii mmudp HaumenoBanue 3D-monenn
/11 IeTaIu
1 100.001 «Kopmyc» t - %
2 100.002 «[TepexoqHIK .
3 100.003 «Kopmyc BeHTUIIS» i;l:
4 100.004 «Itymep» -,
>
5 100.005 «KpoHmrein» "l
6 100.006 «Kopmye» :
7 100.007 «Cxo0a» 1
8 100.008 «Kopmyc popcynku» o
9 100.009 «IlepexogHuK» ﬁ
10 100.010 «Kpsimikay @




11 100.011 «Kopmyc popcynkm»

MopaenupoBanue JIMTEHHOro mpouecca ocymectBiasiercs B cucreme CKM I
«ITomuronCod».

AHanu3 pe3ysbTaTOB MOJEIUPOBAHUS 3aKJIIOYAETCS B KAYECTBEHHOM U KOJWYECTBEHHOM
aHaJM3e Mpolecca KPUCTAJUIM3AIUM OTIUBKH, €€ CTPYKTYphl U JAeekToB. JlOKHBI ObITh
YCTaHOBJICHBl TPUYMHBI BO3HUKHOBEHHS JAC(PEKTOB M TPEUIOKECHBI NyTH WX YCTPAHCHUS,
MOATBEPKICHHBIE pe3yJbTaTaMU MOJCIUPOBAHUS.

Tunoas tema KypcoBoro npoekrta «Pa3paboTka JUTHUKOBO-IIUTAIOLIEH CHCTEMBI JeTallu
100.010Kpsimkac npumenenuem cucteMbl CKM JIIT «ITomurounCodry.

4, YueOHO-MeTOAMYeCKOEe U HHPOPMALIHOHHOE o0ecriedyeHne

4.1 Hopmatusnbie 1oKyMeHTbI 1 [OCTb1
Her.

4.2  OcHoBHasi IUTEpaTypa

1.CKM JIIT «ITomurouCodr». ITpaktudeckoe pykosojacteo. CSoftDevelopment, 2022

2. IMomuronCodr 2024.0. PykoBoactBo monb3oBatens. [lomuronCodr 2024.0. Buneo ypoku
10 TeMaM (3JIEKTPOHHBIHN pecypc):

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

3.TexHonorus TUTEHHOro MPOr3BoACTBA. JIuThe B necyansie GopMbl: yuel. asisi By30B /
TpyxoB A.Il., Copokus 0.A., Epmos M.IO. u np.; nox pea. A.Il. Tpyxosa - M.: Axkagemus, 2005
- 528 c.

4.3  JlonmoJHUTeJbHAsI JUTepaTypa

1. Momnacteipckuii B.II. Maremarnueckoe MOICIMPOBAHUE TIPOIIECCa HaNpaBIEHHON
kpuctaumzauuu, Mocksa, MI'TY «MAMMN», 2011, 178 c.

2. BombaoB W.H. IludpoBoii nBOWHHMK B JUTEHHOM mpou3BoAcTBe. M.: MocCKoBCkHit
[Tonurex, 2023, 72 c.

4.4  DnexkTpoHHBIE 00pa3oBaTeibHbIE PeCypChl

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAHIIMOHHOM (popMmaTe ¢ MPUMEHEHUEM
CHCTEMbI JTUCTAaHIMOHHOTO 00yueHus yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii HIeKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) no Paznenyl nporpammsr:

Haszsanue JOP Ccblika Ha pecypce

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

JIMTEWHBIX MTPOLECCOB

Pa3paborannbie DOP BKII0OYAIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: pabOT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTIECIbHBIMU
PacCIOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM 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

4.5
odecreyeHnue

Jlunen3suonnoe )/

CB0O0OIHO

10

pacnpocTpaHsiemMoe

NporpaMMHoe

Ne

HaumenoBanue

Pa3pat6orunk I1O
(mpaBoodJagaren

b)

JocTynHOCTH
(JIMI€eH3HOHHOE,
CcBO0OHO
pacnpocTpaHsieM
oe)

Ccbuika Ha Equnblii peectp
POCCHIICKUX MPOrpaMM st
9BM u B/l (npu HAJIM4MH)

CKM JIII
«[TomuronCodr»
Special

3A0 «CuCodr»

JInieH3noHHoOE,
Horosop Ne
12/12
11.12.2012r.,
0eccpovHO

20-
oT

HCT

ProCAST

ESI_Group

JInnen3nonHoe
Horosop Ne
12/12
11.12.2012r.,
0ecCpovHO

21-
oT

HET

Siemens NX

JInmeH3noHHoeE.
Jorosop/JIunensu
OHHOE
corjamenueNe
1312929,
0ecCpovHO

HET

4.6

CIIPABOYHbIE CHCTEMbI
Ilepeyens pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHUS QM CUNILINHbI:

CoBpemenHble npodeccuoHaJIbHbIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE

HaunmenoBanue

pecypc

Cceblika Ha

HoctynHocrh

JIeKTPOHHO-0MOINOTEYHbIE CUCTEMbI

Jlaun

https://e.lanbook.com/

JloctynHa B cetn
WntepHer 6e3
OTpaHUYCHU I

IIpodeccuonanbubie 6a3b1 JAHHBIX

MO TEMaTHYEeCKast

o6ubnuorpaduueckas
UHAyKOMETpHUYECKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

pedepaTtuBHO-

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

(eLIBRARY.RU)

Web ofScienceCoreCollection —| http://webofscience.com JlocTyrHO



http://www.elibrary.ru/
http://webofscience.com/
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S. MarepuajbHO-TEXHHYECKOE o0ecreyeHue

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 «ITomronCodry.

Aynutopusi OCHAIlleHa MYJbTUMEAUMHBIM IPOEKTOPOM (MHTEPAKTUBHOM JIOCKOM) JUId
MoKa3a BUJeo(puIbMOB, CIai1oB, Mpe3eHTalui.

6. MeToanuyeckue pekoMeH aluu
CaMocrosiTenbHast paboTa CTYJICHTOB BKIIFOUAET B CEOsI:

1. PerynspHoe pa3MelleHue B KOHCIEKTE JEKIMH pa3faToOyHOro WIIOCTPATUBHOTO MaTepuana,
00CYXIEHHOTO TIPY MPOBEICHUH ayJUTOPHBIX (JICKIIMOHHBIX ) 3aHSATHIA;
2. BebinonHeHue MOAEIUPOBaHUS JIUTEHHBIX IPOLIECCOB U aHAIMU3 PE3yJbTaTOB MOJCIUPOBAHMUS C
npumenenneM nporpamMmmbel CKM JIIT «lTomuronCodry.
3. IloaroroBka K MpOMEXYTOYHOH aTTecTallul —IK3aMEHY.
Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
Bo3Mo’kHO ITpoBeieHne 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTEMBl JUCTaHLMOHHOro o0yuyeHust yHusepcutera (CJJO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kadeapoil «MaluHbl U TEXHOJIOIMH JIMTEMHOTO IMPOM3BOJCTBAY 3JIEKTPOHHBIX 00pa3oBaTeIbHbBIX
pecypcoB (D0P) (cm. m.4.4).
ITopsimox mpoBeaeHus: paboT B JUCTAHIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacropsHKEeHUSIMU TIPOPEKTOpa 1Mo Y4eOHOH paboTe W/niaH HEHTPOM y4eOHO-METOJMUECKOi padoTHhI.

6.1 Meroanyeckne peKOMeHJANMH IJIsi TIPenogaBaTesisi MO OPraHU3aANUHU
00y4eHus1

6.1.1. IlpenonaBarenb OpraHu3yeT MpenofaBaHue TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu  "[losnoxkeHnss 00 opraHu3anuu 00pPa30BATEIBHOIO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (prinanax', yrBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHU TperofaBaTellb JOBOJUT O CBEJCHHS CTYIEHTOB COJCp)KaHHE
paboueil mporpammel auctumiuHbel (PITJ]) um mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IIPOrpamMMoi.

6.1.3. [IpenonaBaTens ocoOeHHO OOpalaeT BHUMAaHUE CTY/ICHTOB Ha:

- BUABl U (OpPMBI MPOBEACHUS 3aHATHM MO AUCHUIUIMHE, BKJIIOYAs MOPSIOK MPOBEIEHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTMH JHMCTAaHIMOHHOTO OOYYEHHUS U CHCTEMBbl AMCTAHIIMOHHOTO
oOyuenus ynusepcuteta (CJJO Mocnonurexa);

- BHJbI, COJEPKaHUE M TOPSNOK IPOBENEHHUS TEKYILIEr0 KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUU C (POHJOM OIIEHOYHBIX CPE/ICTB;

- @Qopmy, colepxaHWe U TOPSAIAOK TPOBEACHUS IPOMEKYTOUHOM aTTecTalluu B
COOTBETCTBUM € (POHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHbiM PIT/L.

6.1.4. JloBomuT OO0 CBEOCHHS CTYACHTOB TpauK BBIIOJHEHHS YYEOHBIX padorT,
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. Bnawane wunm B KOHIE CEeMecCTpa JaTh CIHUCOK BOINPOCOB [JIsi MOATOTOBKH
KIIPOMEXYTOYHOW aTrTecTauu(dK3aMeHy MU 3a4€Ty).

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. IlpenomaBaTtenu, Bemymuii JEKIMOHHBIE W TPAKTUYCCKUE 3aHATHS, JODKHBI
COTJIACOBBIBATh TEMATUYCCKUU TUIAH TPAKTHYECKUX 3aHSATHH, HCIIOJIB30BAaTh EAMHYIO CHUCTEMY
0003HaYCHHIA, TEPMHUHOB, OCHOBHBIX ITOHSITHN JAUCITUTLTHHBI.

6.1.9. Ilpu MOArOTOBKE K CEMHHAPCKOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX TEM

MpernoAaBaTeNio HeoOXOAUMO YTOYHUTH IUIAaH UX MPOBEACHHUSA, MPOAyMaTh (OPMYIUPOBKU U
coJlep)kaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IepeuHeM
BOIIPOCOB I10 TEME CEMUHApA.

B xone cemMuHapa BO BCTYIHUTENBHOM CIIOBE PAaCKPBITh MPAKTUUYECKYI0 3HAaYMMOCTb TEMBbI
CEeMHMHAPCKOTO 3aHATHA, ONPEACTUTh MOPSAOK €ro MPOBEACHUS, BpeMsi Ha OOCYKACHUE KaKJOro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTANBHBIA ONPOC JaThb BO3MOXHOCTH BBICTYIIUTH BCEM
CTYyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3airounTenbHON YacTH CEMHUHAPCKOTO 3aHATHSA CJIEIyeT MOJABECTH €ro WTOTH: JaTh
OLICHKY BBICTYIUICHUH Ka)KJOTO CTYACHTA M y4eOHOW rpynibl B eJIOM. PacKpbITh MOIOKUTEIbHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOTO CEMHUHAPCKOTO 3aHATHs. OTBETUTh HA BOIPOCHI CTYJCHTOB.
Briiate 3aanus A1 caMOCTOSITENIbHOM paObOTHI MO MOATOTOBKE K CIIEAYIONIEMY 3aHITHIO.

Bo3MoxHO npoBeieHUE 3aHATUI U aTTECTallUi B TUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM
cucTeMbl qucTaHnMoOHHOro oO0yueHus yuuepcuteta (CHO-LMS). [lopsanok mposeneHusi paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMH DPACHOPSDKEHUSIMH TPOpPEKTOpa IO
yueOHoIi paboTe U/Uiu IIEHTPOM Yy4eOHO-METOINYECKOM PabOThl.

6.2 Meroanyeckune yKazaHus AJIs100y4aIOIIUXCSI 0 OCBOCHHIO TUCIUTITHHBI
1.2.1. CrymeHT ¢ caMOoro Havaja OCBOCHHUS JUCIUIUIMHBI JIOJDKEH BHUMATEIBHO

03HAKOMUTCS ¢ paboydel porpaMMoil 1UCHUIUIMHBIL.

1.2.2. CtyneHTy HEOOXOAUMO COCTaBUThH AJis ceOs rpauK BBITOJHEHUS 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(OPMAIMOHHON 00pa3oBaTelNbHON Cpeabl TUCTAHIIMOHHOTO
oOpazoBanus yuuBepcutrera (LMSMocnonurexa), kak BO BpemMs KOHTakTHOW paboOThl C
npernojiaBaTesieM, Tak W BO BpPEeMs CaMOCTOSTENFHOW pabOTBl CTYACHT JIOJDKEH O00eCHednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TOJKIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenns. [Ipy OTCYTCTBMHM TaKOH BO3MOXXHOCTH OOCYAWMTH CHTYAaIlMI0 C MperojiaBaTeieM
JTCIIATUTAHBI.

1.2.4. Camocmosmenvuas paboma sensiemcsi 0OOHUM U3 6UO08 YueOHvix 3auamuil. Llenv
CaMOCmMosSmMenvHol — pabomel  —  NpAKMuU4ecKkoe — YCBOeHue - CMyOeHmamiu  8ONpOCOS,
PACCMAmMpUBaemMvlx 8 npoyecce uzy4eHus OUCYUNIUHDL.

Buow sneayoumopnotl camocmosmenvrot pabomai:

- camocmosmenbHoe u3yyeHue OmoeabHblX mem OUCYUNIUHBL,

- N0020MOBKA K JIeKYUOHHBIM 3AHSMUSM,

- N0020MOBKA K CEMUHAPAM U NPAKMUYECKUM 3AHAMUAM,

- ohopmnenue omuemos no GbINOIHEHHbIM 1AOOPAMOPHBLIM PAOOMAM U NOO2OMOBKA K UX
3awume.

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

- onpedenenue yeiu camocmosamenbHol pabomul;

- KOHKpemu3ayusi NO3HA8AmMeNbHOl 3a0a4u;

- CAMOOYEHKA 20MOBHOCMU K CAMOCMOSAMENbHOLU pabome;

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

- naaHuposanue padbomvl (CAMOCMOAMENbHOU UIU C NOMOWbIO Npenoodasamens) HAO
3a0anuem,
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- ocywecmeieHue 8 npoyecce 6bINOJHEHUs CAMOCMOSMENbHOU padomvl CAMOKOHMPO
(MpOMENCYMOUHO20 U KOHEUHO20) Pe3yIbmamos pabomul U KOPpeKMuposKa 6biNoIHeHUs padombl;

- pechnexcusi;

- npe3eHmayusi CamoCmoamenbHoU pabomol Ul 3auuma 1adopamopHol pabomul.

1. DoH/1 OLICHOYHBIX CPEICTB
@oH/ OLEHOUYHBIX CpeAcTB mpenacTtaBieH 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. OuieHOUHbIE 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 TEXHOJOTHH JIUThSI B MECYAHO-TJIMHUCTbIE

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

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

7. ®OH/ OLIECHOYHBIX CPEACTB
B nporiecce 00ydeHus: B TeUEHHE CEMECTPa UCIONIB3YIOTCS OIICHOYHBIC CPEIICTBA TEKYIIETO
KOHTPOJISl YCIICBAEMOCTH U NPOMEKYTOUHBIX aTTeCTalui. [[pUMEHSIOTCS CIICAYIONINE OIICHOYHBIC
CPE/ICTBA:TECT, 3aIUTa JIA0OPATOPHBIX PabOT, IK3aMEH.
OOyuenune mno aucuuiimHe «KoMIBIOTEpHOE MOAETUPOBAHUE TEXHOJOIMHM JIUThS B
NIECYAHO-TJIMHUCTBIC (OPMBI» HANpaBlieHO Ha (HOPMUPOBAHHE Yy OOYYAIOMIMXCS CICTYIOLIHX
KOMITCTCHITHIA:

Koa m nammMeHoBaHHne NHaukaTopbl 10CTHKEHNSI KOMIIETEH MU
KOMIIeTeHIU I
[1K-3 Pa3pabotka HoBbIX | UIIK 3.1. 3naer:
TEXHOJIOTHYSCKHUX npornieccoB | [Iporecchl 3aTBepAeBaHUS M OXJIAXKIACHUS OTJIMBKUH M HX
MOJIYyYEHUs1  CJOXKHBIX  OTJIMBOK B | MareMaruueckue Mozenu IIpuknagHele KOMIIBIOTEPHbIE
JINTCHHOM IIEeXe MporpamMMbl  JIJIE  MOJICTUPOBAHUE JIMTEUHBIX IPOIECCOB:

HAaUMEHOBAHHUS, BOBMOKHOCTH U MOPSAIOK pabOThI B HUX.
CAD-cucreMsl: KIacChl, HaHMEHOBAaHMS, BO3MOKHOCTH H
MOPSIOK pabOTHI B HUX.

MaremaTuyeckue MOJIeJId TPOLIECCOB 3aTBEPIECBAHUS U
OXJIAXIEHUS OTJIMBOK.

UIIK 3.2. Ymeer:

PaccunThiBaTh TEXHOJIOTMUECKUE PEKUMBI IPOLIECCa JTUThS
JUISL CJIOKHOW OTJIMBKM C WCIOJb30BAHUEM MPHUKIIATHBIX
KOMITBIOTEPHBIX MPOrpaMM JJIsl BbIYMCIeHH. Mcnonb30BaTh
MaKkeThl TMPUKIAJAHBIX TPOTpaMM JIJIsi  MOJEITUPOBAHUS
mpolecca 3anoJHeHUs TUTeHHONW (HOpMBI U 3aTBepJeBaHUS
CJIO)KHOM  OTJIMBKH. AHanmM3upoBaTh  PE3yNbTAThI
MOJICTTUPOBAHUS W BHIOMpATh ONTHMAIbHBIE BapHAHTHI
KOHCTPYKIIMA  JIMTHUKOBBIX  CHUCTeM.  Pa3palaTeiBaTh
YepTe)KH DIIEMEHTOB JUTCHHONW (OpPMBI M OTIUBKH C
ucnosb3zoBanneM CAD — cucrem

UIIK 3.3. Baaaeer:

MonenupoBaHue M Mpoliecca 3arnoIHeHUs TUTEHHON (HOpMBbI
W 3aTBEpACBaHUSA JJI CIOXHOM OTJIMBKM B TAKeTax
MPUKJIATHBIX TTPOTPaAMM

PacueTom TEXHOJOTMYECKHX PEKUMOB MPOLIECCa JTUThS IS
cinoxxkHoM ommBKH KoppexktnpoBanne M 21 KOHCTpPYKIMH
JUTHUKOBOW CHUCTEMBI, MOJOKEHHUS CJIOKHOM OTJIMBKH B
dbopme, BapuaHTOB (OPMHUPOBAHMS BHEIITHUX M BHYTPEHHUX
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MOBEPXHOCTEH CIIOKHOM OTJIMBKH C YYETOM pE3yJbTaTOB
MOJCIIUPOBAHUS.

/.1  Meroabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00yYeHUs!

0 [IpencraBienue
No anMEHOBaHUE Kpatkas xapakTepucTuka oleHOYHOTO OLICHOYHOTO CPEJICTBA
OC [OLEHOYHOIOCPEACTBA cpexcTBa 5 POC
CpelICcTBO KOHTPOJISA, OPraHU30BaHHOE KaK
crienuanbHas Oecena  MEJaroruyeckKoro
. paboTHMKa C OOydarolUMCS Ha TEMBI, Bomnpocs o
1 Y CTHEIH OIPOC CBSI3aHHBIC ¢ U3yJ4aeMON NUCHUILIIMHON, U TeMam/pasaeiiaM
cobecenoBanue (YO) yi ’ P
pacCuMTaHHOE Ha BBIACHEHHE O00ObeMa JUCHUTITUHBI

BHAHUN y oOy4arorerocs 1o
OIIpe/IelIEeHHOMY pa3jieny, TeMe, mpolieme
VM HIuBHyaIbHOE 3a/1aHHE, CBSA3aHHOE C

K . M3y4aeMoil MUCLUIITUHON u o
2 prOBI(ZI;[HpoeKT pacCuMTaHHOEC Ha BBIICHEHHE O0BbeMa OHJI KypCOBBIX
(KII) 3HAHWI y oOyuarorerocs j5(0) HPOCKTOB

OIIPEJICTICHHOMY TIEPEYHIO PAa3JelioB H

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHHs

®opma NPOMEKYTOYHON aTTECTALMHU: IK3aAMEH.

O0s13aTeIbHBIMHM YCJIOBMSAMH TOATOTOBKH CTYJAEHTA K IPOMEKYTOYHOH aTTeCTALMHU
SBJISICTCSA BBIIIOJHEHME M 3alUTa CTYJEHTOM KYpPCOBOIO IPOEKTa, MPEAyCMOTPEHHOIo pabodei
IIPOrpaMMOM ¥ IIPOXOKIACHHUE BCEX NMPOMEKYTOUHBIX TECTOB HE HMXKeE, yeM Ha 70% IpaBHIIBHBIX
0TBeTOB. IIpoMeEKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJUTCA KaK B AyJUTOPUH Y HUBEPCUTETA O]
KOHTpOJIEM IpernojaBaTelis, TaK U IUCTAaHIIMOHHOM (popmaTe Ha yCMOTPEHHUE IPErnoaaBaTess.

[IIxana oueHNBaHUA Onucanue

BbimonHensl Bce BHJBI  yuyeOHOM paloThl, MpeayCMOTpPEHHBIE
pabGoueil mporpammoii. CTyneHT JIEMOHCTPUPYET COOTBETCTBHE
3HaHUH, YMEHUH, HABBIKOB IIPUBEACHHBIM B TaOJIUIaX MOKa3aTelei,
0 ornepupyeT NpUOOPETEHHBIMU 3HAHUAMU, YMEHMSIMHM, HaBBIKaMU,
IO INPUMEHSIET UX B CUTYyalMsIX MOBBILIEHHOW cioxHOCTU. [Ipu 3TOM
MOTYT OBITh JONYLIEHbl HE3HAYMTEIbHbIE OLIMOKH, HETOYHOCTH,
3aTpyJHEHHS] IPU aHAJTMTUYECKUX OINEpalusx, epeHoce 3HAaHUM U

yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

BeimonHeHsr  Bce BHIBI  y4eOHOW pabOTHI, MPEeTyCMOTPEHHBIC
yaeOHbBIM TUTaHOM.CTYIEHT AEMOHCTPHPYET HETMOJIHOE, IPAaBUIIBHOE
Xopowo COOTBETCTBUE 3HAHWH, YMEHHIA, HABHIKOB MPUBEICHHBIM B Ta0JIHIIAX
nokaszarenei, MO0 ecnu TpU OTOM OBUIM  JOMYyIIEHBl 2-3
HECYIIECTBEHHBIE OLITHOKH.
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Beimonnensl Bce BHIBI  yueOHOM palOThI, MpPeayCMOTPEHHBIE
yueOHbIM I1aHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM,
Yooenemeopumenvrno B KOTOPOM OCBEIIEHAa OCHOBHas, HauOoyiee BakHas YacTh
MarepHaga, HO MPH 3TOM JOMYIIEHa OJHA 3HAUYMTENbHAs OIIMOKa
WJIM HETOYHOCTb.

He BomonHen oauH win Oosiee BHIOB y4yeOHOW paboOTHI,
NPEIYCMOTPEHHBIX Y4eOHBIM IUTaHOM. CTYAEHT JE€MOHCTpUpPYET
HEIIOJIHOE COOTBETCTBHUE 3HAHMM, YMEHMM, HABBIKOB IIPUBEACHHBIM
B Ta0nMIAx IOKa3aresnel, JOMYCKAIOTCsl 3HAUUTENIbHbIE OLIMOKH,
IIPOSBIIACTCS. OTCYTCTBUE 3HAHUN, YMEHHMH, HABBIKOB IO DSy
IIOKAa3aTelNel, CTYIEHT HCIBITBIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS
IIPY OIIEPUPOBAHMM 3HAHUSAMHU M YMEHUSMHU IIPU MX IIEPEHOCE Ha

Heyooenemsopumenvho

HOBBIC CUTYyallH.

®opMa NPOMEKYTOUHON ATTECTALUM: 3a4€T.

O0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTa K NMPOMEKYTOYHOH aTTecTalluu
SBJISICTCSL  BBIMIOJIHEHUE M 3allUTa CTYJEHTOM [MPAaKTHUUYECKUX palboT (BBIMOJIHEHBI BCE
MPEAYCMOTPEHHBIE TMPOTPAMMON MOJEIUPOBAHUS JUTEHHBIX MPOIECCOB), MPETYCMOTPEHHBIX
paboueil mporpaMMoil U TPOXOXKACHHE BCEX MPOMEXKYTOUHBIX TECTOB He HuUxke, yeM Ha 70%
MpPaBUJIBHBIX OTBETOB. [IpoMexyTOouHblE TECTUPOBAHHUS MOTYT HIPOBOJUTCA Kak B ayAUTOpUHU
YHuBepcurera moja KOHTPOJIEM IMpernojaBaTelis, TaKk U JUCTAaHIIMOHHOM (opMare Ha YCMOTpPEHUE
MIPEeno1aBaTels.

HIxkana
OLICHUBAHUA

Onucanue

BeimonHeHnsl Bce BHIBI y4eOHOH pabOThI, MNPeTyCMOTPEHHbIE YYeOHBIM
mw1aHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBME 3HAHUMN, YMEHMI, HaBBIKOB
NPUBEJCHHBIM B TaONUIaxX IMoOKa3aTeNeil, omnepupyer NpUOOPETCHHBIMU
3a4yTeHo 3HAaHUSMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B CUTYallUsAX MOBBIIIECHHOM
cinoxHocTd. [Ipy 3TOM MOryT OBITH JONYIIEHBl HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS MIPH aHAIMTUYECKUX ONEpalUsiX, IepEeHOCe 3HAaHUI
Y YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI1H.

He BbinosniHeH oauH miM Oosee BUAOB yuyeOHOM pabOThl, MPEIyCMOTPEHHBIX
y4eOHbIM Mm1aHoM. CTYACHT JeMOHCTPHPYET HETOIHOE COOTBETCTBHE 3HAHUM,
yMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaONMUIAX MOKa3aTelel, JOIMycKaroTcs
3HAYUTENbHbIE OIINOKH, MPOSIBIISETCS OTCYTCTBUE 3HAHUM, YMEHUH, HAaBBIKOB
10 psIly TOKa3aTesel, CTYI€HT UCIIBIThIBAET 3HAUUTEIbHBIE 3aTPyIHEH NS TIPU

He 3aureno

OIICPpHUPOBAHUHU 3HAHUAMHA U YMCHUAMU IIPU UX IICPEHOCEC HA HOBBIC CUTYallUuH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Tekymuii KOHTPOJIb

Texymuii KOHTPONb BBINOJNHSETCS B BHAE YCTHOTO ONpOCa, OPraHU30BAaHHOE Kak
crienManbHas Oecela Temarornyeckoro paboTHHKA ¢ OOy4alomMMCS Ha TEMbI, CBSI3aHHBIC C
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M3y4aeMOW NHUCHIMIUIMHON, M pPAacCUYMTAHHOE HA BBIACHEHHE O00beMa 3HAHUM OOYYaromerocs Io
OTIpe/ICICHHOMY pa3JieNy, TeME, MPOOIeMe U T.II.

Bomnpocs! 1J1s1 ycTHOTO onpoca (codece1oBaHus).

1. HazoBure u3BecTHbIE BaM IIPOrPaMMbI MOJIEIUPOBAHUSI TUTEHHBIX MPOLIECCOB.

2. TlpuBenute mpuUMeEpHl OTEYECTBEHHBIX MTPOrPAMM MOICTHPOBAHUSI.

3. IlpuBenute mpuMepbl UMIOPTHBIX IPOTPAMM MOJEITUPOBAHUS.

4. OCHOBHBIE COCTABJISIFOIINE TPOTPAMM YHUCIECHHOTO MOJICIIMPOBAHUS JTUTEHHBIX MTPOILIECCOB.

5. Crpykrypa wu 3amaun CAIIP nuTelHBIX TIPOLIECCOB B COBPEMEHHOM JIMTCHHOM
IIPOU3BO/ICTBE.

6. Kunaccuduxanus CAIIP muTeiiHbIX Tpo1IeccoB.

7. Ocobennoctu npumeHeHust CAIIP JuTeHHBIX MNpOLIECCOB B ONBITHOM M CEPUMHOM
MIPOU3BOJICTBE.

Metoauka pa3paboTku TexHoioruu JuThs ¢ npuMeHearneM CKM JIIT «ITomuronCody.
Oco6ennoctu CAD obecnieuenus npu ucnoiab3oBanuu CAIIP auTeiHbIX mpo1eccoB.

10. Crpykrypa u ocodenHoctu peanuzanuu CKM JIIT «ITomuronCodry.

© ®

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

pacueT TPUIYCKOB W JIMTHUKOBO-NUTAIONIEH cHCTEMBI, mnocTpoeHne 3D-mMomenu OTIMBKH,
MOCTPOCHHE KOHEYHO-JIEMEHTHOM CEeTKH, 3aJaHhe HavaJbHBIX M TPAHUYHBIX YCIOBUH
TEXHOJIOTUIECKOTO MPOIecca, MOACTHUPOBAHNE TEXHOJIOTHUECKOTO MPOIIecca H aHAIIN3 TTOTYyYSHHBIX
pesyiabraroB. Mcnonb3yercss CKM JIIT «IlomuronCodr».

Bo3MoskHbIE BapuaHThI TEXHOJIOTHYECKHUX MPOLIECCOB: JIUTHE B 3€MIIIO.

TunoBas pabodas 061acTb BKJIHOYAeT B ceOs OTJIMBKY, JIMTHUKOBO-IIMTAIOUIYIO CUCTEMY U
auTeiHyo ¢opMmy. B 3aBUCMMOCTM OT TEXHOJOIMM JHThi B pabodel 001acTM MOTYT
IPUCYTCTBOBATH XOJOIMIBHUKH, TEIUTOM30JISINSA, SK30TEPMUYECKIE BCTABKH, CTEP)KHHU, SJIEMEHTHI
TEXHOJIOTHYECKOT0 000pyA0BaHUSs (KPUCTAILTA3ATOPBI, SKPaHbI U T.1I.).

Cosznanune 3D-monmenu pacdyetHol obnactu ocymiectisiercs B CAD cucteme 1mo 3ckn3am Ha
OymaxxHoM Hocutene. CTyAeHTaM IpeiaraloTcs CKU3bl AeTaneil Ha 0yMaXXHOM HOCHUTEIIE.

Bo3MoxHEbIE BapHUaHThI OTJIMBOK IPCACTABJICHBI B Ta6J'II/II_IeI

Ne | Vcnossblii mmdp

HaumenoBanue 3D-mozmens
/1 JeTaln

1 100.001 «Kopmye»

2 100.002 «IlepexogHuK»

3 100.003 «Kopnyc BeHTHIIS»

5 100.005 «KpoHmTein

[
e
Gt
4 100.004 llTyepy @
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6 100.006 «Kopmyc»

7 100.007 «Cxkoba»

8 100.008 «Kopmyc hopcyHkm»
9 100.009 «IlepexogHUK»

10 100.010 «Kppimmkay

11 100.011 «Kopmyc popcynkm»

MopenupoBanue JuTeMHOro mponecca ocyuiectBisercss B cucreMe CKM  JIII
«[TomuronCod».

AHanu3 pe3ynbTaTOB MOJCIMPOBAHUSA 3AKIIOYAECTCS B KAUYECTBEHHOM M KOJIMYECTBEHHOM
aHaJIM3€e Impolecca KPUCTAJUIM3ALMM OTIUBKH, €€ CTPYKTYphl M JAeekToB. JlOIKHBI ObITh
YCTaHOBJICHBl TMPUYMHBI BO3HUKHOBEHHUS JEPEKTOB M TIPEIJOKEHBl IMYyTH WX YCTPaHEHHS,
MOATBEPKICHHBIC PE3yJIbTaTaMU MOJEIUPOBAHHS.

7.3.3. IIpoMe:kyTOYHASI aTTECTALMSA

[TpomerkyTouHas aTTecTanus NpoBOIUTCA Ha 3 ceMecTpe 00ydeHus B popme 3ayeTa.

DK3aMeH MMPOBOJUTCS MO OHIeTaM, OTBETHI NMPEAOCTABIISIOTCS MUCBMEHHO C MOCIEAYIOIUM
YCTHBIM coOeceioBanueM. bunetst popMUpyYIOTCS U3 BOIIPOCOB MPECTABICHHOTO HUXKE MEPEUHS.

ITpomerxyTouHas arTecTanus NpoBoaUTCs Ha 4 ceMecTpe 00y4eHus B popMe IK3aMeHa.

3aueT MpPOBOJUTCS IO BOIpOCaM Ui 3a4yeTa, OTBEThl MPEIOCTABISAIOTCS MUCHBMEHHO C
HOCJEIYIOIMM YCTHBIM coOeceioBaHMeM. Bormpockl A 3adera BBIOMpAOTCS M3 BOIPOCOB
MPEJICTABICHHOIO HUXKE MEPEYHS.

PernameHT npoBeneHust JK3aMeHa:

1. B Ouner Bxmouaercsa (3) Bompoca M3 Pa3HbIX Pa3/ieioB AMCUUIUIMHBI U (OAHO, J1BA)
NPaKTUYECKUX 3a/1aHUs

2. Ilepeuenn BompocoB conepkUT 20 BOMPOCOB MO M3yYEHHBIM TeMaM Ha JICKITMOHHBIX U
MPAKTUYECKUX 3aHATUAX (IIpHUIaraercs).

3. Bpemsi Ha MOATrOTOBKY MUCBMEHHBIX OTBETOB - 710 40 MMH, ycTHOE cobeceoBanue - 10 10
MUHYT.

4. TlpoBexeHue aTrecTalMu (dK3aMEHA) C MCIOJB30BAaHUEM CPEJCTB HIEKTPOHHOTO
o0ydeHHs ¥ JTUCTAHIIMOHHBIX O0pa30BATENbHBIX TEXHOJOTMM BBIMOJHSIETCS B COOTBETCTBUM C
yTBEpXKAEHHBIM B yHHUBepcurere "llopsaxkom mpoBeneHUs NPOMEXYTOYHOW aTTECTAlMU C
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HCIIOJIb30BAaHUEM CPEACTB JJIEKTPOHHOTO OOYy4YeHHs] W JHUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH1"

PersiameHT npoBeeHus 3auera:

1. BriOupaercs oauH BONPOC U3 CHHUCKA BOIPOCOB U3 PA3HBIX Pa3eiOB AUCUUIUIMHBI U
(omHO, 1BA) IPAKTHYCCKHUX 3aaHU.

2. Ilepeyenb BOIpOCOB cOIEPKUT 17 BOMPOCOB MO M3YYEHHBIM T€MaM Ha JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATHUAX (MPUTIAraeTcs).

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

4. llpoBepenue arrecTali (dPK3aMeHA) C MCIOJIB30BAaHUEM CPEICTB AJIEKTPOHHOIO
0oOydeHUsT W JTUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHH BBIMOIHICTCS B COOTBETCTBHH C
yTBepkAEHHBIM B yHHBepcutere "llopsaxom TmpoBeneHUsT NPOMEXKYTOYHOW aTTecTaluu ¢
UCIIOJIb30BAHUEM CPEJICTB JJIGKTPOHHOTO OOydYeHUs H JAWCTAHIMOHHBIX 00pa3oBaTElbHBIX
TEXHOJOTHI1"

Ilepeuens BONpPOCOB /sl MOATOTOBKH K IK3aMeHY M COCTABJIEHUS] IK3aMeHALMOHHbIX
ounneros (4 cemectp) (IK-3)
1. Crpykrypa u 3agaun CAIIP 5uTeHHBIX TPOIECCOB B COBPEMEHHOM JIMTEHHOM
IIPOU3BO/ICTBE.
2. Knaccuduxanus CAIIP nuTeiiHBIX TPOIIECCOB.
3. Ocobennoctu npumeHenus CAIIP JUTEHHBIX TPOIECCOB B ONBITHOM U CEPUUHOM
MIPOU3BO/JICTBE.

4. Ocobennoctu CAD oGecneuenus npu ucrnosnb3oBanuu CAIIP nuTeiHbIX POLIECCOB.

5. Crpykrypa u ocobennoctu peanuzanuu CKM JIIT «ITomuronCodry.

6. Texnuka wmognenupoBanuss B CKM JIII «llomuronCodt» - mMOCTaHOBKA 33Ja4H
MOJICIIUPOBAHMSL.

7. Texnuka mopenupoBanus B CKM JIII «llomuronCopr» - pacuer U HHTEpHpeTanus
pE3yJIBTaTOB.

8. MopenupoBanue mporecca 3amnoiaHeHus Gopmbel B cucteme CKM JIIT «ITomuronCodry»
(MK-1)

9. Mopuenuposanue paguanronHoro rermiooomerna B CKM JIIT «ITomuronCodr.

10. Buzyanu3zanus u aHaiu3 pe3yabTaTOB MOJCIMPOBAHUS U KpUTepHaidbHbIN aHanu3 B CKM
JIIT «ITomuronCodt.

11. MogenupoBanue nporecca 3anuBku auteitHoi gopmbsl B CKM JIIT «IToauronCodry.

12. MozgenupoBaHHe C UCIIOIB30BAaHUEM T€OMETPUUYECKON 1 (PU3HUeCcKOl CHMMETPHUH.

13. OT™MeTka KadecTBa OTJIMBKM M TEXHOJOTMYECKOIO IpOIecca Ha OCHOBE KPHUTEPHUATbHBIX
3aBucuMoctei. Kpurepuit Husimel.

14. Mogenbs paBHOBECHOW U HEPABHOBECHOM KPUCTAJUIM3ALINU.

15. Mogens popMHpOBaHUS yCal0UHOW PAKOBUHBI, MAKPO- U MUKPOIIOPUCTOCTH.

16. BeiOop Moaeny KpUCTAJUIN3AUHU U TTApaMETPOB MOJIEITH TOPUCTOCTH.

17. 3ananue HayanbHBIX W TPAaHUYHBIX YCIOBUH B CHCTeMe OTIuBKa-(opmMa mpu eé
MOJIETTUPOBAHUH.

18. Texnuka mnoctpoenust 3D-moxenu nuTeiHON (GOPMBI CO CTEPKHAMH, XOJOJUIBHUKAMH,
9K30T€PMHUYECKUMH BCTaBKaMH.

19. MogenupoBaHue ¢ MPUMEHEHHEM TETIOU30JISLINN.

20. MopenupoBaHue MHOTOCTATUIHOTO TEXHOJIOTHYECKOTO TpoIiecca.

IlepeyeHsb BONMPOCOB /IS MOATOTOBKH K 3a4ety (3 cemectp) (ITK-3)

1. MopnenupoBaHue C UCIOJIb30BAHUEM BUPTYAIbHON JIUTEHHOU (POPMBI.

2. MopaenupoBaHue KpUCTATU3ALMH OTJIUBKU C YU€TOM PaIUAllMOHHOTO TEIUIO00OMEHA.

3. PagmannoHHBIH TETITIOOOMEH C Y9E€TOM 3aTCHEHHUS M OTPAKECHUSI.

4. MetoauKa MOJICTIMPOBAHUS TPOIIECCa JIUThS U3 HECKOJIBKUX KOBIIEH.
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AHanu3 ycinoBuit Ha GpPOHTE POCTa MPU HANIPABICHHOW KPUCTAJTN3AIIAH.

[IporHo3upoBanne MHKpPO- U  MaKpOCTPYKTYpbl  OTJIMBKM TIPU  HaIpaBJICHHOU
KpHUCTaJUIU3aLIHH.

[Tpeumy1iecTBa U HEAOCTATKU KOHEUHO-31eMeHTHbIX CKM JIII.

Meroauka agantanuu CKM JIIT noa yciioBusi KOHKpETHOTO POU3BO/JICTBA.
MonenupoBaHue KOPOOJICHUS M TOPSINX TPEITHH.

. MonenupoBaHue yacTHIL B TOTOKE: HEMETANIMYECKUX BKIIOUECHUH.

. MonenupoBanue razoBoi IOPUCTOCTH.

. MonenupoBaHue ¢ yueToM BIUSHUS ra30Boi (a3bl HA TEUCHHE pacIliaBa.

. MonenupoBaHie OKUCHBIX IUIEH.

. MonenupoBaHue TepMUUecKOil 00pabOTKH.

. MozienpoBanue MakpocTpyKTyphl oTiuBok B Moayine CAFE ProCAST.

. MonenupoBanue MakpocTpyKTypbl OTIIMBOK B CKM JIIT «ITomuronCody.
. Tepmonunamuyeckas 6a3a nanubeix cucrembsl CKM JIIT ProCAST.



