[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: Makcumos Anekceit bopsMHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®ENEPALIN

Llomxrocs: mmpexggp e paRTAYRYE 9P AR PETB IO A SHOMHOE OBPA3OBATENBHOE YUPEXKIEHHE BBICIIEIO OBPA3OBAHMS
[ata nognucanus: 14.08.2025 15:23:21

Veucanoi nporpavti kos: | <MOCKOBCKH MOTHTEXHUYECKH YHUBEPCUTET»
8db180d1a3f02ac9e60521a5672742735c18b1d6  (MOCKOBCKHM MMOJIUTEX)

@akynpTeT MammHOCTPOCHUS

VYTBEPXJIAIO -
Jlexan o -

/? f /E.B. Cadonos/
« 27 » deBpansa 2025r.

PABOYAS ITPOT'PAMMA IMCIUAITIVINHBI

OCHOBBI MaTEMAaTHYECKOT0 MO/IEJTMPOBAHUS TEXHOJOTHYECKHX
MPOIEeccoB

Hanpasnenue noarotoBku
15.03.01 MamuHocTpoeHue

[Tpodunb
O0opynoBaHMe H TEXHOJIOTHH CBAPOYHOI0 NIPOM3BOACTBA
Ksanudukamms

0akanaBpuar

dopma 00yueHus
OYHasA

Mocksa, 2025 T.



Pa3paGorumnk(un):

z, f g
s
Houent xadenpsr «OMIAuAT» k.T.H. Af Vooece /A.T'. MatBees/

CormnacoBano: )
3aseayromuii kadenpoit «OMIuAT», 7y /
K.T.H { ;[éux / A.I'. MarBeeB /

PykoBojuTesb 00pa30BaTeIbHOM TPOrPaMMBI,
JIOIICHT, K.T.H. /JLI1. AnpeeBa/



NNk —=

Conep:xanue

[enwn, 3ama4n U MIIAHUPYEMBIE PE3yIbTaThl O0YUSHUS 110 JUCIUTLIIIHE
MecTo AUCHHIUTUHBI B CTPYKTYpe 00pa30BaTEIbHOMN MPOTPAMMBEI ........
CTpyKTypa B CONCPIKAHUE JUCIIHIITIHBL .......veevveeereeereereenreeeseessseenens
Y4eObHO-MeToANYEeCKOEe U HHPOPMAIIMOHHOE 00ECIICUCHHUE...................
MaTepraabHO-TEXHHUECKOE OOCCIICUCHHE .. .vvevveenreeeereenreeenreeneeeesseenenas
METOUYCCKUEC PEKOMEHIALIHH .....ecevveenreeereeseeesreeseeesseesseeesseesseessseessens
DOHT OLIEHOUHBIX CPEIICTB ..evvveereerreeerreesureeseesseeeseessseeseessssaseesssesssenns



4

1. Henn, 3a1a4n ¥ VIAHUPYeMble pe3yJIbTaThl 00y4YeHHs 10 JUCIUILIHHE

Henssmu ocBoeHMs AUCHUIUIMHBI « OCHOBBI MATEMAaTUUYECKOI'O MOJEINPOBAHMS TEXHOJIOTHYECKUX
MIPOLIECCOBY SIBISETCS:

- IOJITOTOBKA CTYJCHTOB K JIEATEIbHOCTH B COOTBETCTBUH C KBATH(PUKAITMOHHON XapaKTePUCTUKOM
OaxayaBpa M0 HaIPaBIICHUIO;

- (opmupoBaHUE OOIIEHHKEHEPHBIX 3HAHUN 1 YMEHUH O JaHHOMY HaIlpaBJICHUIO;

- U3y4YeHHE COBPEMEHHBIX MOJXO0/I0B K PEIICHUIO HHKECHEPHBIX 33]a4 B 00paObOTKe J1aBJICHUEM.

K ocHOBHBIM 3agayaM OCBOEHHUS IUCHMUIUIMHBI «OCHOBBI MAaT€MaTHYE€CKOTO MOJICTUPOBAHUS
TEXHOJIOTMYECKHUX IPOLIECCOB» OTHOCUTHCS:

- W3yYEHUE TEOPETHUYECKUX OCHOB  aBTOMATHU3UPOBAHHOIO IPOEKTUPOBAHMS, OCHOB
MaTeMaTHYECKOI0 MOJIETUPOBAHUS; MPUOOPETEHNE MPAKTUYECKHX HAaBBIKOB PabOThl ¢ cHUCTEMaMu
ABTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHS;

- MOJIyYeHHE HABBIKOB pa0OTHI B COBPEMEHHBIX MPOTPAMMHBIX KOMITJIEKCAX.

CnenyeT OTMETHTb, 4TO H3yueHHE Kypca «OCHOBBI MATEeMaTUYECKOTO MOIEIUPOBAHUS
TEXHOJIOTHYECKUX IPOIECCOBY» CIMOCOOCTBYET PACHIMPEHHUI0 HAYYHOTO KPYyrozopa M JaeT TOT
MUHUMYM (QyHIaMEHTAIbHBIX 3HAHUH, HA 0a3e KOTOPHIX COPMHUPYETCS YETKOE MPEJCTABICHHE O
COBPEMEHHBIX IOJIX0J]aX K PEIICHUIO0 TEXHOJIOITMUECKUX 3a7a4u B 00pabOTKe 1aBIEHUEM.

OOyuenue no aucuumiuHe «OCHOBBI MaTEMATUYECKOI'O MOJIEIMPOBAHUS TEXHOJIOTHYECKHUX
IPOLIECCOBY HAIIPABJIECHO Ha (YOPMHUPOBAHKE Y OOYHAIOIINXCS CIEIYIONINX KOMIETCHINH:

Kon u HammeHnoBanue NuaukaTopsl 10CTHKEHHST KOMIIETCHIMHT
KOMITeTEHIUI

OIIK-4. Cnoco0GeH noHUMaTh NOIIK - 4.1. IIpumensieT cpencraa

MPUHIAIET PadOTEI MH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX

COBPCMCHHBIX HH(bOpMaHHOHHBIX
TEXHOJIOTHI U UCIOIL30BaTh UX
AJId pCHICHU 3aaa4

TEXHOJIOTUH, MPUKJIIaJIHOE TPOrpaMMHOe oOecrieueHue Mpu
pelIeHNH 3a1a4 IPOPECCUOHATBHON 1eATEIbHOCTH
NOIIK - 4.2. JleMOHCTpUPYET HaBBIKU UCIIOJIb30BAHUS

npodecCHOHAIbHON
NEATEIBHOCTHL CPEICTB Hqu)opMauHOHHHX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHH, TPUKIIATHOE TPOrPAMMHOE 00eCIIeueHUE TPH
pelIeHnu 3aaad npodeccnoHanbHON e TENbHOCTH
2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JucuumnuHa oTHocuTcs K oOs3arensHo uactu (B1.15), dopmupyemoil yuacTHukamu
o0Opa3oBaTenbHbIX OTHOIICHUH O0510Ka b1 «luctmmmuael (Moaynn)y» O0s3aTenbHON YacTH.
Juctmmumaa «OCHOBBI MaTeMaTHYECKOTO MOACITUPOBAHHUS TEXHOJOTHUECKHX TPOIIECCOBY

B3aMMOCBSI3aHa JJOTUYECKHU U COJIEPKATEIbHO-METOANYECKH CO cieayronmmmMu aucuuminiamu OOIT:

1. Hucnunmuael 010Ka «Beiciias MaTeMaTukay

2. OCHOBBI IPOIPAMMHUPOBAHUS U AJITOPUTMU3ALNN;
3. WNmxenepHas rpaduueckast nuHpopmarus;

4. Teopus MalliH ¥ MEXaHU3MOB

3. OcCHOBBI IPOEKTUPOBAHUS JETAJIEH U Y3JI0B MalllH
6. Bgenenue B npodeccuto.
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7. TexHOTOTUYECKH WH)XKUHUPUHT MPOIIECCOB 00PaOOTKH JaBICHUEM C MPUMEHEHUEM
CAE- nporpamm

3. CTpyKTypa ¥ coep:KaHue QU CIUILINHbI
OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI cocTaBiseT 3,0 3auetHbie equauib (108 waca).

3.1 Buabl y4eOHoiI1 padoThl U TPYA0EMKOCTH
3.1.1. Ounas ¢popma oOydeHUs

Hludp | [epuon xoHTpOIS Harpy3ska Komuue | Enununa | 3ET
CTBO U3MEpeH
usi
b.1.15 | Illlecroit cemectp 3auer Yacsl
b.1.15 | IllecToii cemectp Jlexumn 18,00 | Yacer 0,50
b.1.15 | lllecroit cemectp JlabopaTopHbie pabOThI 18,00 | Yacsr 0,50
b.1.15 | IllecToii cemectp CPC 72,00 | Yacer 2,00

3.2 Temaruvyeckuid JIaH U3YYeHHUS] AUCHUNINHBI
(o popmam oOyueHus)
3.2.2. OyHas ¢popma 0OyueHusl.

Pasjennbi/TemMbl TpynoeMkocTsb, 4ac
AUCHUILIHHBI

AynuTopHasi padora

UlaGoparopubie
[IpakTrueckas
[MOATOTOBKA

CemuHapckue/
BAHATUS

MPaKTUYECKUE

BAHATUS
pabota

— [CaMocTOoATeIbHAS

w [Becero
8 |Jlexuu

Tema 1. Beenenue. CucreMsl
aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUSI.

Tema 2. Knaccuduxarms 12 2 2 8
MaTEMaTHYECKUX MOJEINIEH,
UCIIOJIb3YEMBIX MPU
aBTOMATU3UPOBAHHOM
IPOEKTUPOBAHHH.

Tema 3. CTpykTypa IpOorpaMMHOTO 24 4 4 16
obecmieuennst CAIIP. Banku maHHbIX.
CrpykTypa JTUHTBUCTHYECKOTO
obecrieuennst CAIIP: s3p1ku 111
ONKCaHMsI 0OBEKTa MPOESKTUPOBAHMSL.
001IeMaIlInHOCTPOUTENBHBIX
KOMITOHEHTOB

Tema 4. Matematudeckoe 28 4 4 20
monenupoBanue B OuTCII. Kpaeas
3amaya OuTCII. Knaccudukarms




YHCIICHHBIX METOJOB PEIICHUS 33124
YIPYTOTUIACTUYHOCTH H
TEIJIONPOBOIHOCTH. MeTO 1 KOHEUHBIX
pPa3HOCTEH.

5 Tema 5. Metoa KOHEUHBIX 3JIEMEHTOB. 16 2 4 10
Meto rpaHuYHBIX 3JIEMEHTOB. MeTon
OajaHca MOITHOCTH.

6 Tema 6. O030p COBPEMEHHBIX CUCTEM 22 4 4 8
JUTSL MOJIETTUPOBAHUS TEXHOJIOTUYECKHUX
nponieccoB. Cucremsl CAM: T-
FLEX/Packpoii, T-FLEX/Texnomnorus,
Kommac-YITY, SolidWorks-
Texuonoruss, CAMWorks, VX
VISION, CATIA, Unigraphics.
Cucremsl CAE: T-FLEX/Ananus, T-
FLEX//Iunamuka, CosmosWorks,
QFORM, DEFORM, FORGE,
AutoForm, PAM-Stamp, ABAQUS,
ANSYS, MSC, FlowVision. CucreMsl
CAI: Autodesk, HoBarop, GoldFire.

108 18 18 72

3.3 Conpep:kanue THCUMILIMHBI

Tema 1. Beenenune OcnHoBHble npuHuunbsl noctpoeHus CAIIP. Crpykrypa CAIIP. Buasl
obecrieuenuss CAIIP: TexHuyeckoe, MaTeMaTHYeCcKoe, MPOrpaMMHOE, HH(POpPMAIIMOHHOE,
JUHTBUCTUYECKOE, METOAMYECKOE, opranu3annoHHoe. CTpyKTypa MaTeMaTH4ecKoro o0ecreueHus
CAIIP.

Tema 2. Knaccudpukauus  MareMaTH4eCKMX — MOJENeH,  HCHONb3yeMbIX  MpuU
aBTOMATHU3UPOBAHHOM MPOCKTUPOBAHUH.

Tema 3. Crpykrypa nporpammHoro ooOecneuenusi CAIIP. banku nanubix. Crpykrypa
nuHrBUCcTHYeCKOTO obecnieuenust CAIIP: si3p1ku [1s1 onricaHusi 0OBEKTa MPOSKTUPOBAHUS.

Tema 4. Marematnueckoe wmonenupoBanue B OuTCII. KpaeBas 3amawa OuTCIIL
Knaccudukanus 9iMcieHHbIX METOOB PEIIeHHs 33/1a4 YIPYTOIIACTUYHOCTH U TETIONPOBOTHOCTH.
MeTto KOHEUHBIX Pa3HOCTEN

Tema 5. MeTon KOHEUHBIX 3JEMEHTOB. MeTOJ] rpaHMYHBIX 3JeMEHTOB. Mertos OamaHca
MOIITHOCTH.

Tema 6. O030p COBpPEMEHHBIX CHCTEM TSI MOJACIMPOBAHUS TEXHOJOTUUYECKHUX MPOIECCOB.
Cuctembl CAM: T-FLEX/Packpoii, T-FLEX/Texuonorus, Kommac-UITY, SolidWorks-Texnonorus,
CAMWorks, VX VISION, CATIA, Unigraphics. Cuctemsr CAE: T-FLEX/Anamus, T-
FLEX/lunamuka, CosmosWorks, QFORM, DEFORM, FORGE, AutoForm, PAM-Stamp,
ABAQUS, ANSYS, MSC, FlowVision. Cuctemsl CAI: Autodesk, HoBarop, GoldFire.

3.4 TemaTnka ceMMHAPCKUX/NIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapckue/nmpakTHYeCKHe 3aHATHS
JIaHHOW TUCIUIUIMHON MPAKTUYECKHUE 3aHATUS HE MPETyCMOTPEHBI.



3.4.2. JlabopaTopHbIe 3aHATHS

1. IIpoekTupoBaHue TBEPAOTENBbHBIX MOJIEIEH ieTanel B mporpaMMHoM npoaykre T-FLEX

2. IIpoexTupoBaHue TBEPAOTEIbHBIX MOJIEIEH IITAMIIOBOM OCHACTKU B IPOTPAMMHOM
nponykre T-FLEX

3. 3aaua rpaHUYHBIX YCIOBUM B TporpaMMHOM KoMiuiekce QFORM

4. MonenupoBaHue TEXHOJIOTUYECKOTO ITpoliecca

4. Y4yeOHO-MeToAN4YecKOe U MH(OpMaHOHHOE o0ecnieyeHue

4.1 HopmatuBubie 1okyMeHThI 1 'OCTbI

rocr P 57188-2016 UYWCJIEHHOE MOJEJIMPOBAHUE ®U3NYECKUX
[TPOLECCOB. TEPMUHBI U OITPEJEJIEHUA

I'OCT 23501.108-88 CUCTEMbI ABTOMATU3MPOBAHHOI'O [TPOEKTUPOBAHNAL.
KITACCUNOUKALINA 1 OBO3HAYEHU A

4.2 OcHoBHas JuTEpaTypa

1. HopenkoB N.I1. OcHOBBI aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS: yueb. Ui By30B. —
M.: UzparensctBo MI'TY um. H.D. baymana, 2006

2. PacueT u mpoeKTHpOBaHUE MPOLIECCOB 0OBEMHOM U JIMCTOBOM MITAMIIOBKH: y4e0. mocodue
mtst By3oB/ Cyouu B.H., lllecrakos H.A., lemun B.A. u np. M.: MTT1Y, 2007. I'pud YMO

4.3 JlonoJHUTeJbHAA JUTEPATYypa
1. A.H. boxko Komneiorepnas rpaduxa./ I.M. XKyk, B.b. Maunues MI'TY um. H.D.
baymana, 2007

4.4 DaexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHI U aTTECTAUI BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOrO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesIbHbIX pecypcoB (DOP) o BceM paszzaenaM NporpamMmbl:

Ha3anue D0P Ccbuika
OcHoBbl https://online.mospolytech.ru/course/view.php?id=12950
MaTeMaTHYECKOTO
MOJIEUPOBAHKS
TEXHOIOTUYECKHX
HPOIIECCOB

4.5  JluueH3HOHHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe odecneyeHmne
[IporpamMHOE oOecrieueHrne BKITIOYAET y4eOHO-METOIUYECKHE MaTepHalibl B JJICKTPOHHOM

BU/IE, TUIIEH3MOHHOE MporpammHoe obecnieuenue 1 CAD-MoaennpoBaHus:
- nporpammHoe obecneuenue: cucrema T-FLEX CAD (yueGHas Bepcus);

- QForm 5.1 (6eccpounasi) moroBop Ne220312 ot 22.03.2012, numensust NeR0O-U1552-
1311120051 xmrou U1671);

- QForm Bepcus 8.2.4. xontpakT Nel84 75.44. AD®/19, nuuensus Ne RO-U1788-
220719U199;

- ABAQUS (yuebnas Bepcus).


https://online.mospolytech.ru/course/view.php?id=12950
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4.6 CoBpemeHHble mnpodeccuoHaAIbHbIe 0a3bl JAaHHBIX M HH(POPMAIMOHHBbIE
CNPABOYHbIE CHCTEMBI

https://tflex.ru/

HHTepHeT-pecypchl BKIIOYAIOT Y4ECOHO-METOAUYECKHE MaTepuaibl B 3JICKTPOHHOM BHJIE,
IIPEICTABJICHHBIC HA caliTe MocnonuTrexa B paszeiie:

- «brubnuoreka. J1EKTPOHHBIE PECYPCHI»

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubmmoTeka. DIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI

http://lib.mospolytech.ru/lib/ebs

- OBC «JIAHby. Komneknus «mxeHepHo-TexHn4Yeckre Haykm» (http://e.lanbook.com);

- B/l momubeix TekctoB HamuoHanbHBIX craHmaptoB (I'OCT, CHull, P, PAC u nap.)
«Texakcnepr» (http://www.kodeks.ru);

- HayyHas nekTponHas oubamorexka eLIBRARY.RU (http://elibrary.ru);

- OBC «YuuBepcuteTckas onbanoreka onnaiiH (www.biblioclub.ru);

- OBC «ZNANIUM.COM)» (www.znanium.com);

- OBC «lIOPAUT» (www.biblio-online.ru).

5. MarepuajibHO-TeXHHYECKOE o0ecneyeHne

Aymutopun u nabopatopun xadenpst «OuTCII» AB2503, AB2505, a Taxke nadoparopust
CAIIP TII AB2514. AyauTtopuu oCHaIll€Hbl, KOMIIBIOTEPHON U IPOEKIIUOHHOW TEXHUKOM.
OOopynoBanue U anmaparypa:

HepCOHaJ'IBHBIe KOMIIBOTCPBI € YCTAHOBJICHHBIM I1O

6. MeTtoauyeckue peKOMeHAalNH
6.1 MeToanueckne peKOMEHIANMH VIS NIPENOAaBaTeIsl 10 OPraHU3anuu 00yYeHHUs
MeTOI[I/IKa npenogaBaHvd JUCHUITIIMHBI «OCHOBBI MAaTEMaTHYECKOTO MOACIINPOBAHUA

TEXHOJOTMYECKHX IPOLIECCOB» M peaju3alus KOMIIETEHTHOCTHOTO MOJXOJa B M3JIOKEHUHU H
BOCHPUATUHN TPETyCMaTPUBAET HCIOJB30BAaHUE CIEIYIOIIMX aKTHBHBIX M MHTEPAKTHUBHBIX (OpM
IIPOBEJCHUS TPYIIOBBIX, UHAUBUAYAIbHBIX, ayIUTOPHBIX 3aHATUN B COYETAaHUU C BHEAYAUTOPHOMN
pabotoii ¢ 1enblo (GopMUpPOBAHUS U Pa3BUTHUA MPO(ECCHOHATBHBIX HABBIKOB OO0YYaOIIUXCH.
TeopeTnueckoe H3yuyE€HUE OCHOBHBIX BOIIPOCOB DPA3AEIOB IUCLUIUIMHBI JIOJDKHO 3aBEPIIATHCS
NpakTU4Yeckol paboTol. J[ns akTMBHM3aUMU y4eOHOro mporecca NMpU HM3YyYEHHH JAUCHUIUINHBI
3 PEKTUBHO NPUMEHEHHUE NPE3ECHTALUH 110 pa3IMYHBIM TeMaM JIEKIUI 1 1a00paTOpHbIX padoT.

ITpu npoBeaennu 3auaTuil no AucuuIuinHe npumensiercs cucrema C/10. Ha nmnatrgopme CJ1O
0 JAMCHUUIUIMHE MOTYT OBITh pa3MeIleHbl YyuyeOHble, METOJUYECKHE U HWHbIE MaTepualbl
CIOCOOCTBYIOIME OCBOEHUIO AUCIUILIIUHBI CTYJEHTOM.

[Ipu mpoBeeHNH 3aHATHI TaKKe MOTYT OBITh peain30BaHbl Takue GOpMbI Kak BeOWHaphI (Ha
wiarpopme ZOOM, Webinar, TOJIK), oHnaiiH TecTHpoBaHHE, NMPOMEXKYTOUHAsI ATTECTAaIUs C
IIPUMEHEHNUEM DIIEKTPOHHBIX CPEJICTB.

6.2 Meroauueckue yKazaHus 1JIs 00y4AOMIMXCS 110 OCBOCHHUIO M CIUILIHHBI

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHUIOB yueOHBIX 3aHsaTuid. Llenb
CaMOCTOSITENIbHOW paboOThl — TMPAKTHYECKOE YCBOCHHME CTYAEHTaMHM BONPOCOB A IUTUBHOIO
IIPOU3BOJCTBA, PACCMATPUBAEMBIX B IIPOLIECCE U3YUYEHHUs] TUCLUILINHBIL.

AynuTopHast caMOCTOsATENbHAs padoTa MO AUCHUILTUHE BHITIOIHIETCS Ha YUECOHBIX 3aHATHIX
IO/l HETIOCPEACTBEHHBIM PYKOBOJACTBOM IIPENOJABATENA U 110 €0 3aJaHUI0.


https://tflex.ru/
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
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BueayautopHas camocrosiTeNnibHas paboTa BBIIOJHAETCS CTYACHTOM [0  3aJIaHUIO0
IpernoiaBaTess, Ho 0e3 ero HemoCPEACTBEHHOTO YUaCTHS

3aga4yu caMOCTOATEIbLHOM PadoThI CTyAeHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHOI paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLUILINHBI,

- yriry0JieHHe CoJIepKaHUsl 1 OCO3HAHWE OCHOBHBIX HOHATHH JUCLUIUINHBL

- ICTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U MTOJYYEHHOT'O B X0JI€ CAMOCTOSATENIbHBIX 3aHATUI
U1 3P PEKTUBHOM MOATOTOBKY K 1M (HEepEeHIUPOBAHHOMY 3a4€Ty WM IK3aMEHY.

Buabl BHeayIMTOPHOI cAMOCTOSITEILHOM PadoThI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- BBIIIOJIHEHUE 3aJaHUM 10 PEIICHUIO TUIIMYHBIX 3a/1a4 U YIPaKHEHU;

J1J1s BBITIOTHEHHMSI JTFOO0TO BUIA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPONTH CIICTYIOIIHE
STarbl:

- ONpeieIeHNE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpeTH3alus 03HaBaTeNIbHON 3a/1auy;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/1auy;

- IUTaHUPOBAaHUE PAaOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO IIPEN0IaBaTEINs) HaJl 3a/IaHUEM;

- OCYIIECTBJIEHHE B IPOIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

7. DoH/ OLICHOYHBIX CPEICTB

7.1 OueHo4HBbIE CpeCcTBA
B npouecce oOydeHUs: HCHOIB3YIOTCA CIEAYIOIIME OLEHOYHbIE (DOPMBI CAMOCTOSTENBHON

paboThl CTYy/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIErO0 KOHTPOJS yCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTECTaIlUuU:
— BreinonHeHue u 3anmuTa 1a60paTopHBIX paboT

— 3auyer.
O1LleHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJSI YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIHHBIE BOTIPOCHI

u TECTUPOBAHUE.
ITpomerxyTouHas aTTecTanys (3a4eT) IPOBOJUTCSA B CPOKH, YCTAaHOBJICHHbIE YTBEPKIEHHBIM
pacnycaHueM 3a4ETHO-IK3aMEHALIMOHHON CECCHM.
Jlo natel mpoBeACHUS IPOMEXYTOUYHON aTTECTAlluU CTYACHT J0JKEH BBITIOJIHUTH BCe padoThI,
IpeyCMOTPEHHBIE HacTosIEelH pabodeit mporpaMMoii JUCIUTUIUHBL
[lepeuens o0s3aTeNbHBIX padOT U GOopMa OTYETHOCTH IO HUM MPECTABIIEHBI B Ta0JINLIE

Ne
0C Bujtbt paboTsr dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
Ta6oDaToDHLLE OreHKa CIMOCOOHOCTH CTYACHTa MPUMEHHUTh IMOJyYCHHBIC paHee
1 3;:{ smfs[ 3HAHUS IS IPOBEICHUS PACYETOB M CIIOCOOHOCTH JIETATh BBIBOIBI ITO

pe3ynbTaraM

2 TECT [IpoayKT camMOCTOATENBbHOM pabOTHl CTYJEHTA, MPECTABISAIOMINN
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co00Ol KpaTKuil OmpoC TOJYYEHHBIX PE3yJbTaTOB H3YyYEHHOTO
Marepuana o gucuuiuimHe. Tect mpoxoaut B cucteMe JIMC, cocrout
u3 20 BOIpOCOB.

*Ecnu He BBIIIOJIHEH OIWH WK OoJiee BUOB yueOHOI paboThl, yKa3aHHBIX B Ta0OIHIIE,
IIPEN01aBaTellb UMEET MIPAaBO BBICTABUTH HEYAOBIETBOPUTEIBHYIO OLICHKY WA HE JOIYCTUTh K
IIPOMEKYTOUYHOM aTTECTALUU.

®opma POMEKYTOYHOMN aTTEeCTALMU: 3a4eT.

Juanor mpenonasarens CO CTYIACHTOM, LElNb KOTOPOTO — CHUCTEMATH3alMs U YyTOYHCHHE
UMEIOLIUXCA Yy CTyNEHTa 3HAHWW, IIPOBEPKAa €ro HMHAWBHIYAIBHBIX BO3MOXXHOCTEH YCBOEHUS
MaTepuana

IIpomexyTouHas arrectanus oOydaromuxcs B (opMe 3ayera IpOBOJUTCS MO pe3yIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOH palOThI, IPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLUILIMHE (MOYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemecTpa. OIEHKa CTENEHM JOCTHKEHHS OOYy4YaroUIMMHCS IUIAHUPYEMBIX PE3yJbTaTOB
o0ydeHHs MO JUCUMILIMHE (MOAYJII0) IPOBOAUTCS IpernojaBaTesieM, BEAYLIUM 3aHATUSA 110
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEpTHOM oleHKU. [1o uToram npomMexyTouyHOW aTTecTaluu 1o
JUCLUIUIMHE (MOJYJII0) BBICTABIISICTCS OLIEHKA «3aUTEHO», «HE 3aYTCHOM.

K npomexyTOYHON aTTeCTallMK OIYCKAIOTCS TOJIBKO CTYAEHTHI, BBIIIOJIHUBIIUE BCE BUIBI
yueOHOIl paboThl, NpPeAyCMOTpeHHble paboyeil mnporpammoi 1o aucuumiuHe «OCHOBBI
MaTEMaTHYECKOT0 MOJEINPOBAHUS TEXHOJOTUYECKUX ITPOLECCOBY.

[IIxana oueHnBaHuA Onucanue

Boimonnensl  Bce  BUABl  y4eOHOM  paboTHI,

NpeaAyCMOTPCHHBIC yLIe6HBIM IIJIAHOM. CTYI[eHT
ACMOHCTPUPYCT COOTBETCTBUC 3HaHPII>i, YMCHHﬁ, OnepupyceT
3auyTeHo HpI/IO6peTCHHBIMI/I 3HaHHAMU, YMCHUSIMHU, HaBbIKaMH,

IIPUMEHSAET UX B CHUTYALMSAX ITOBBILIEHHOW CII0KHOCTH, HE
WCTIBITHIBAET 3aTPYJHECHUN NPU AHATUTUYECKHX OINEpPALUSX,
MEepEeHOCe 3HAaHUM M YMEHHI Ha HOBBIE, HECTaHJIAPTHHIC
CUTYyallHH.

He BeimonHeHn oauH wuiau Ooiiee BUAOB y4yeOHOM
paboThl, MPESYCMOTPEHHBIX Y4yeOHbIM MIaHOM. CTyneHT
JIEMOHCTPHUPYET IMOJHOE OTCYTCTBHE WM HEJIOCTaTOYHOE
He sauteno COOTBETCTBUE 3HAHUM, YMEHUH, TONYyCKAIOTCS 3HAYNTEIIbHbIE
OIIMOKH, IPOSIBIISIETCS OTCYTCTBHE 3HAHUN, YMEHUI, HABBIKOB
[0 psAdy IOKa3arelned, CTYACHT HE MOXET OIepUpOBaTh

SHaHWUSIMU U YMCHUAMMU IIPU UX IICPCHOCC HA HOBBIC CUTYAIlUH.
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Ilepeyens BonpocoB
KoHTpoJibHBIE BONIPOCHI K 3a4eTy

OcHosHble 31anbl pazsutus CAIIP.

Knaccudukamms CAIIP cucrem.

Onpenenenne kaxaoir u3 cucrem: CAD/CAM/CAE/CAI/CARE u ux
MPUHIMITUATIBHBIE OTIUYUS IPYT OT ApyTra.

VYposuu u acnexktsl CAIIP cuctemsi.

Bunsr o6ecrieuenus CAIIP.

Crpyktypa marematudeckoro obecrieuernst CAIIP.

Knaccudukanms marematudeckoro odecrieuenust CAIIP.

Crpyxkrypa nporpammuoro ooecrneuenust CAIIP.

Crpykrypa uapopmannonnoro odecrneuenuss CAITP.

. banku u 0a3bl JaHHBIX.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Kpaesas 3agaua OUTCII.

Knaccudukanus ancieHHsIx MeTo10B penienus 3agad B8 OUTCIL.
CyTb MeTOZla KOHEYHBIX PA3HOCTEH.

CyTb MeTO1a KOHEYHBIX 3JIEMEHTOB.

CyTb MeTOa TPaHUYHBIX SJIEMEHTOB.

CpaBuutenbubiit ananu3 cucteM T-FLEX CAD u KOMITAC.
Cpasuutenbhblii ananus cucrem T-FLEX CAD u SolidWorks.
CpaBuutenbubiit ananu3 cucteM QFORM u DEFORM.
CpaBuurenbubiii aHanu3 cucteM QFORM u FORGE.
CpaBuutenbhbiit ananu3 cucteM QFORM

CpaBuutenbHbli aHanu3 cucteM AutoForm u PAM-Stamp.
CpaBHuTtenbHbIi ananu3 cucreM AutoForm u ABAQUS.
CpasuaurenbHblii aHanu3 cucreM Hoatop u GoldFire.

IIpuMmepHBbIi nepedyeHb TeMm pedepara

O030p pOCCHICKUX CHUCTEM aBTOMATH3MPOBAHHOTO MPOEKTHUPOBAHMS TPEIHA3HAYEHHBIX JIJIS
pacyera CTaTU4EeCKON MPOYHOCTH KOHCTPYKIIMH.

0630p poccuiickux CAIIP ans npoekTupoBaHus MeOenu.

O630p CAIIP s monenupoBaHus (pacdera) TEXHOJOTHYECKUX IPOLECCOB JIMCTOBOM
HITAMIIOBKH.

O630p CAIIP nns MoaenupoBaHMs (pacyeTa) TEXHOJIOTMYECKHUX IPOLECCOB OOBEMHOM
IITAaMIIOBKH.

0630p CAIIP mis monenupoBaHus (pacyera) TEXHOJIOTHYECKOTO MPOoLiecca PacKaTKU KOJIel.
0630p poccuiickux CAIIP ans moaAroToBKu mporpammsl i ctaHkoB ¢ UITY.

MeToa KOHEUHBIX 3JIEMEHTOB B 3aj[ayax o pacyere craruueckoil npounoctu (I1K-2).

0630p CAIIP mns MmoaenupoBaHus (pacuera) TEXHOIOTUUECKOTO MPOoIecca MPOKATKH

0630p CAIIP 11 moAroTOBKM KOHCTPYKTOPCKO-TEXHOJIOTUYECKOHM IOKYMEHTAIUN

Cucrema FlowVision — MopaenupoBaHue OOTEKaHHS MaUIMHOCTPOUTENbHBIX KOHCTPYKIIHM
MOTOKaMH BO3/TyXa

Cucrema SolidWorks Simulation (CosmosWorks) — pacduer mpo4HOCTH METOAOM KOHEYHBIX
HIIEMEHTOB.

[TpoexTupoBanue aBToMoOMIbHBIX UH ¢ puMeHenneM CATIP Simulia/Abaqus.

[Tpumenenne CAIIP Simulia/Abaqus s MozmenupoBanust mporecca (popMooOpazoBaHUs
JMCTOBOTO MaTepHaia METOJI0M OOTSKKH

[Ipumenenne CAIIP QFORM nnst MoaenupoBaHus Mpoliecca BaJIbIIOBKU

[Tpumenenue CAIIP QFORM miist MmoaenupoBaHus npouecca KOBKU
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[Tpumenenue CAIIP Autoform B aBTOMOOUIIEHON TPOMBITINICHHOCTH

[Tpumenenne CAITP T-FLEX (Autodesk Inventor) mist pacuera mpoO4HOCTH METaUIMYECKUX
KOHCTPYKIIUM.

[Tpumenenne CAITP APM WinMachine a5 pacyera npoYHOCTH METANTHIECKUX KOHCTPYKLIUH.
[Tpumenenue CAIIP ANSYS niist pacdyera npOYHOCTH METAUIMYECKUX KOHCTPYKITUM.
[Tporpammusrii kommiekc DEFORM — ¢yHKIMOHaIBHBIE BO3MOXHOCTH.

[Tporpammusrit komiieke QFORM — dbyHKIIMOHATBEHBIE BO3MOKHOCTH.

[Tporpammusrii kommiekc FORGE — ¢yHKIImoHanbHbIe BO3MOKHOCTH.

[Tporpammusrii komiieke Simufact.Forming — G yHKIIMOHaIBHBIE BO3MOYKHOCTH.
[Tporpammuslii Kommieke Autoform — pyHKIIMOHAIBHBIE BO3MOKHOCTH.

[Ipumenenue xkomiuiekca Simufact.Forming nans MoaenupoBaHus MPOLIECCOB JIMCTOBOM
LITAMIIOBKH.

[Tporpammusrit komiieke SuperForge — pyHKIIMOHAIBHBIE BO3MOKHOCTH.

CATIP Beprukanb — aBTOMaTH3a1Us IPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB.
CpaBHutenbHas oueHka nporpammaoro komiuiekca DEFORM n QFORM

CpaBHuTenbHas orieHka mporpammuoro komruiekca T-FLEX Anamus u SolidWorks Simulation
(CosmosWorks).

CpaBHuTenbHas onenka nporpammaoro komiuiekca T-FLEX Ananuz u ANSYS



