[lokyMeHT nofinMcaH NpocToit 31EKTPOHHOI NOANMUChIO
WUHdopmaums o Bnagenbue:

®U1O: MakcumoB Anekcelt bopucosmy

[lomkHocTb: AvpeKTop AenapTamgyipa i €§eBREA A VR TEBBICIIIETO OBPA3OBAHMS POCCUIICKOM ®EIEPALIN

[lata noanucaHus: 23 05. 2026 08:30:27
Ng{ bHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIET'O OBPA30BAHUS
YHUKa/bHbIl NporpaMMHbi KiTio

8db180d1a3f02ac9e60521a567274273<§M&BQKOBCKI/II/I NOJMTEXHUYECKWI YHUBEPCHUTET»

(MOCKOBCKMUI ITOJIUTEX)

[lepenoBas MHKEHEPHAS IIKOJIa TEXHOJIOTHYECKOI0 JIUACPCTBA «FDR»

g YTBEPXJIAIO

llup
atdl / J/ 7 g—

«26» Qeagana 2026r.

4

PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI
HudpoBbie TEXHOJOrHM B ABTOMOOUJICCTPOCHUH

Hanpagnenue noarotoBku
23.04.02 HazemHble TPAHCIIOPTHO-TEXHOJOTHYECKHE KOMILIEKCHI

[Tpoduns
DJieKTPUu(UIHPOBAHHbIE TPAHCIOPTHDIE CPEICTBA

Keamudukarus
MarucrTp

®opMbI 00yUeHUS
QYHas

Mocksa, 2026 1.



PazpaboTumnk(m):

[IpenonaBarens,
0e3 yu€HOH CTereHn

CoracoBano:

Otnen opranuzanuu

U YIpPaBJICHUS yIeOHBIM
IpOLIECCOM

PykoBogurens
00pa3oBaTeNFHON IPOTPAMMBI
JIOIEHT, K.T.H.

/P.P. Casixos /

/1. T.XamnamoBa/

/A.B.Kimumos/



wn e

Conep:kanue

[enwn, 33129 ¥ MJIAHUPYEMBIE PE3YIBTATH OOYUCHHS TTO TUCTIHIITHHE ....vvveveenveeeeeaneeeseeeanne 4
MecTo JUCHUIUIMHBL B CTPYKTYPE 00Pa30BATEIBHON IMPOTPAMMBI .....c.vvevriieerianresieesreenenieeneas 7
CTpyKTypa ¥ COAEPHKAHNE JUCIIUTITIMHDB ....cevvviereiisriesseessreessesssneesneessseessesssneesnesssneessessnessnneanns 7
3.1 Buasl y4eOHOU PAOOTHI U TPYHOCMEKOCTD ...v.uvviesstreessteeessteeessseessssesssssesssssesssssesssssessssesssssees 7
3.2 TemarndecKuil MIaH U3YUCHUS TUCTIATIIIIHBL .....uvvveisvreessreeessseeessseessssensssneessssessssnessssessssnes 8
3.3 COHCPHKAHME JICTIATIIIIHBL. ... .. .eveeseeeseeestesasseessesssseessssssseessssasseasssssssessssssssesssseansesssnesnsesssns 9
3.4 Temaruka CeMUHAPCKUX/TPAKTUUYECKUX U JTAOOPATOPHBIX 3AHITUH .....vvevveeviieeriarenieenees 10
3.5 Temaruka KypCOBBIX POCKTOB (KYPCOBBIX PAOOT)......eerveeriririirierisiresieesiessnesieesreanesneennas 12
Y4eOHO-METOAMYECKOE U HHPOPMAITMOHHOE OOCCTICUCHHEC. . vvvvveeisreeessreeessreesssreesssseesssnessnens 12
4.1 HopmaTuBHBIE JOKYMEHTBI U IOCTBI ...cuvviiiiiiiiiiiciecc e 12
4.2 OCHOBHAS JIUTEPATYPA...c.veerviiurisieesiasresseesseasstssessseasesssssbeaasssssabeanessaesbe e b sbe s beer e asnesbeenrs 12
4.3 JIOTIOTHUTEIBHAS JIATEPATYPA +.vveenveeureanreessreaseesureaseessesaseessseassesssessssesssseessesssnsansesssneenns 13
4.4  DNEKTPOHHBIE O0PAZOBATEIBHBIC PECYPCBI «..veuveeririasreerireasseessneaseesseeaseessreaseessesssesssnesnns 13
4.5 JluueH3uoHHOE U CBOOOJHO PACTIPOCTPAHIEMOE TPOTPAMMHOE O0ECIICUEHHE . ................. 14
4.6 CoBpemeHHBIE TpodecCHOHANBHBIE 0a3bl TaHHBIX U MH()OPMAIOHHBIE CITPABOYHBIC
[0 (o LY 1 PP PTRRP T 14
MaTepraabHO-TEXHHUECKOE OOCCTICUCHIC .. vvvverrvresssrresstreesssneessseeesssesssssesssssesssssesssssesssssessnses 14
METOTHUCCKUE PEKOMEHTALIHH ....vveevvveeessveesssseessssessssessssnssssssssssssssssssssssssesssesssssessssesssssessnsns 14
6.1 Meroanueckue peKOMEHIAINH IS IPETIOAABATEIS 10 OPTaHU3AIUNA O0YICHHS ............. 14
6.2 Meroanueckue ykazaHus 7151 00YJarOIIUXCS IO OCBOSHUIO AUCIUTIIUHBL .....c.vvernveerennene 15
DOH/T OTICHOUHBIX CPEIICTB. 1. vtvteusteeesstesssssesssssesssssnssssssssssnsssssssssssssssesssssessssessssessssessssessnses 16
7.1 Metoabl KOHTPOJIIS U OLICHUBAHUS PE3YTBTATOB OOYUCHMS . ... vvevvveenreerneeesieesnreessneeneeseneenns 16
7.2 1llkana ¥ KpUTEPUH OLICHUBAHUS PE3YIBTATOB OOYUCHHM. ... evevvievviieirieiesiee e siee e 16

7.3 OTICHOUHBIC CPEIICTBA. ... euveesueeastessueeastesasreassesasseassesssseassesssseassesassesssessssesssessssesssesansesssesanes 17



1. Heau, 3a1a4M ¥ NJIAHUPYEMBbIe Pe3yJIbTaThl 00y4eHHs M0 AUCHHUILINHE

JucrummnHa «I{udpoBsie TEXHOIOTHHA B aBTOMOOUIIECTPOSHUM TIPEICTABIISCT
co0o0l CTPYKTYypHUpOBaHHYIO 0a3y 3HAHWU B 00J1acTh coBpeMeHHBIX IT-TexHomoruit u
UX UHTErpalys B COBPEMEHHbIE OM3HEC-TIPOLIECCHl pazNuyHbIX kommnaHui. Llenbio
OCBOCHHMS Y4EOHOU TUCHUILIMHBI SBJISIETCS MOJTOTOBKA CIEIMAIMCTA, CIOCOOHOTO:

YMerTsn:

— Crpouts 3D monens m3aenus B NX CAD.

— PazpabatbiBaTh 0a30BYI0 apXUTEKTYpy H3JIENHUSl C MOMOIIBIO MPOTPAMMHOTO
npoaykTa Simcenter Amesim,;

— TIpoBoauTh pacueTsl METOJOM HMHUTAIITMOHHOTO MOJICTUPOBAHMS C TTOMOIIBIO

MPOrpaMMHOT0 IPOJIyKTa Simcenter Amesim,;

— IIpoBoauTh OTIIAIKY YUCTIEHHOW MOJEIN MPOCKTUPYEMOTO U3AEIIHS C IOMOIIBIO

IPOrpaMMHOro NpoAyKTa Simcenter Amesim.

— TloxaroraBnmuBaTh pacyeTHbie 3D Mozaenu KOMIOHEHTOB K MPOYHOCTHOMY
pacuery B SIMCENTER 3D;

— BBIMOTHATE TPOYHOCTHBIC pacueThl KOMIOHEHTOB B 3D mocraHoBKE C
npumenenneM SIMCENTER 3D;

— (OO0pabaTeiBaTh pe3ynbTaThl MpoYHOCTHHIX pacueToB B SIMCENTER 3D;

— TlpoBoauTh BasuaaIuio udpoBOro JBOMHUKA.
3HaTh:

— TIpuHIHMIBI CKBO3HOTO MTPOCKTUPOBAHUSI KOMIIOHEHTOB Y M3/ICIUH;

— HaGops! mpunoxennit makera NX CAD u ux ¢pyHkuuu;

— HWnrepdeiicet u unctpymentsl NX CAD;

— DOransl pazpadotku CAD moaenu B NX CAD;

— Tloustus o0nexkToB B Teamcenter;

— UWuTepdeiic 1 MHCTPYMEHT YIIpaBICHUSI MOTOKaMU padoT 1o uzaenuio B [10

Teamcenter.
— Ha3HaquI/Ie CI/ICTeMHO-OpI/IeHTI/IpOBaHHOFO Ioaxoda K HpOGKTHpOBaHI/IIO
uznenuit (SDPD);

— Ha3snauenue MeToa pa3paboTku KoHIenuu oyaymiero uzaenus (RFLP);

— TIpuHIUIBI TOCTPOCHKS 0a30BOM APXUTEKTYPHI IPOSKTHPYEMOT'O H3/ICIIHS;

— MHurepdetic u unctpymentst [1O Simcenter Amesim;

— Buasl B3auMocBsA3€eil MEXy 2JIeMeHTaMHi 0a30BOM apXUTEKTYPbl U CIIOCOOBI UX
noctpoerus B [0 Simcenter Amesim;

— AJTopuTMBI CO3IaHUS MTOJIb30BaTeIbCKUX OnbanoTek B [1O Simcenter Amesim;

— TlonoxeHus TeOpUU ONTHMHU3ALINY;

— Meroap! pereHus 3a1a49 ONTHMH3AIIHH;

— TIporpamMmHbIe KOMILIEKCHI JUTsS PEIICHUS 3a/1a4 ONTHUMHU3AINH;



— Ha3HaueHue MeTo1a UMHTAllHOHHOTO MOJEINPOBAHMS;

— IMpurnums! paboTs co BeTpoeHHbIME Oubmotekamu [10 Simcenter Amesim;

— IlpuHUUIIBI  TOCTPOEHUST MHOTOKPUTEPHAIBHBIX  MOJEIEH Ha  OCHOBE
TpeboBanwmii B 1D mocTaHOBKE Ha BCEX ATamax KU3HCHHOTO ITUKIIA U3/ICITNS;

— CrnocoObl OTHaJKK YUCIEHHBIX MOJIeNell mpoekTupyemoro uzaenus B [10
Simcenter Amesim.

— Buapl 1 Ha3HaueHHE BCTpoeHHBIX OMOIroTek [10 Simcenter Amesim B o0acTu
MalIMHOCTPOEHHUSI.

— TpeGoBanus kK TBEpAOTEILHON MOAEIN U3IEIHS AJIS TPOBEICHUS MPOYHOCTHBIX
pacuéroB B [IO SIMCENTER 3D;

— DOrtamnbl NOATOTOBKHA TBEPAOTEIBHOW MOJEIM W METOJbl OLIEHKM KadecTBa
IIOATOTOBKM TBEPAOTEIBHOM MOJENM K IPOYHOCTHBIM pacu€éram B IIO
SIMCENTER 3D;

— OJTanbl HOCTPOEHUS PACYETHON KOHEYHO-JIEMEHTHON CETKHU;

— Anaroput™m 3amaHus  (PU3UKO-MEXaHMYECKHX CBOMCTB MatepuanoB B [IO
SIMCENTER 3D;

— Meroapl 3aaHUs TPAHUYHBIX YCJIOBUW U HArpy30K JUIsl TOCTPOCHHOW MOJETU
u3nenus B I10 SIMCENTER 3D;

— MeTtonbl pacuéra HanpsHKEHHO-AE(POPMHUPOBAHHOTO cocTOsiHUA u3aenus B [10
SIMCENTER 3D;

— MHcTpyMeHTHI 17151 BBIBOJIA PE3YJIBTATOB TPOYHOCTHOTO PAacyY€Ta B BUAE JAHHBIX
11 rpaMKOB, TaOJIHII;

— HWHcrpyMeHTHI A rpauueckoro oToOpakeHus pe3yidbTaToB MPOYHOCTHOTO
pacué€ra Ha MOJEIIH;

— IlpuHUMOBI BadUAALMKA PACYETHOIO UCCIEI0BaHUs, BbINOJHEHHOTO B 10
SIMCENTER 3D;

— Ilpouenypy (Meromuky) Bamuau3anuu 1UGPOBOro JBOWHMKA Ha 0ase
npo4HOCTHBIX pacueToB B SIMCENTER 3D;

— CnocoObl MHTEpIIpeTaluu pe3yIbTaTOB BaUJAUMU IU(PPOBOro ABOMHUKA U
NpuHATHE pelieHus o0 oTinaake 3D Moaenu.

OCHOBHBIMM ~ 33JlauaMM  W3YYEHUS JAMCLHMIUIMHBI SBISETCA MOJIyYCHHE
CTyJleHTaMH  Npo(eCCUOHANBHBIX  3HAaHMM B 00JIAaCTU  TMEPCHEKTHUBHBIX
WH()OPMAITMOHHBIXH HWHTEJUICKTYaJIbHBIX CHCTEM; CHCTeM OO0pabOoTKH OOJBIIHIX
JAHHBIX B YCJIOBHSIX BBIMOJTHEHHS MPOrpaMmbl uPpoBoi sxoHOMHKK Poccuiickoi
@enepanu, B TOM 4YHclie U B obiactu TpaHcnopTa. LludpoBbie TexHonoruu B
YCIIOBUAX  JKECTKOM  KOHKYPEHLMU  SIBISIFOTCA ~ CEPbE3HBIM  KOHKYPEHTHBIM
OpPEeUMYIIECTBOM Uil  (POPMUPOBAHUS HOBBIX PBIHKOB M  HOBBIX YCJIOBUH
(YHKUIMOHUPOBAHUS PHIHKOB; JJIsl TPaHC(HOPMUPOBAHUS ONEPAMOHHBIX ITPOLIECCOB;



O6CJIy>KI/IBaHI/I$I MYJIbTUMOJAJIBHBIX IICPCBO30K; I/IH(1)OpMaHI/IOHHO—TeXHOHOFI/I‘{eCKOe

o0OecrieyeHne  yIopaBJI€HHUEM  TPAHCHOPTHO—JIOTUCTHUYECKOW  JIEATEIbHOCTBIOU
CO3/IaHUs €IUHOTO HMH(OPMALMOHHOTO TpocTpaHcTBa. L{udpoBas porucTuka Takxke
BO3HHKAET KaK OTBET Ha BHI30BHI IU(PPOBON IKOHOMUKH, ISl TPAAUIIMOHHOTO CEKTOPA
TpaHCIIOpTa CTPEMUTEIBHO
CBEPXKOHKYPEHTHAasi CpEAa, CJIOKHOCTh ILIEMOYEK ITOCTABOK, OBICTphlE H3MEHUS

OKUJIaHUU KIIMEHTOB U OTPaHUYECHHBIC PECYPChl UHPPACTPYKTYPHI.

JOTUCTHUKHU, TAKHUC KakK U3MCHAIOIAACA,

Oobyuenue no pucuuruinae «{udpossie TEXHOIOTHU B aBTOMOOMIECTPOCHUN
HaIpaBJICHO Ha POPMHUPOBAHUE Yy OOYUAIOITUXCS CAEAYIONIUX KOMIIETCHITUH:

Koa n HamMeHoOBaHNe KOMIIETEHIINHA

I/IHI[I/IKaTOPBI JOCTHIKCHUSA
KOMIIETCHIIU N

VYK-4. CnocobeH npuMeHATh COBPEMEHHBIE
KOMMYHHKATHBHbIE TEXHOJIOIMH, B TOM YUCIIE
Ha MHOCTPAHHOM (bIX) s3bIKE (ax), U1
aKaJeMUYECKOro U NpoecCHOHATbHOIO
B3aMMOJECHCTBHUS.

NVYK-4.1. YcranaBiuBaeT u pa3BUBaeT
npogeccroHaIbHbIe KOHTAKTHI, OCYIIECTBIISIET
aKaleMHYecKoe U MPOoecCHOHATIBHOE
B3aUMO/IEIICTBHE C TPUMEHEHUEM
COBPEMEHHBIX KOMMYHHUKAaTHBHBIX TEXHOJIOTHH,
B TOM UHCJI€ HA UHOCTPAaHHOM $I3bIKE.
NYK-4.2. CoctaBisieT U peIakTUpyeT
JOKYMEHTAIHIO C LIEJIbI0 00ecIeueH s
aKaJeMHUYECKOT0 U MPOPeCcCHOHATIBHOTO
B3aUMO/ICHCTBHUS, B TOM YHCJI€ HA HHOCTPAHHOM
SA3bIKE.

NYK-4.3. JleMOHCTpUpPYEeT KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb B YCJIOBHSIX Hay4HO-
UCCJIE0BATEIbCKOM U IPOEKTHON
NeSITeTIbHOCTH U IPE3EHTALINH €€ Pe3yJIbTaToOB
Ha Pa3IMYHbIX IYOJIMYHBIX MEPOIPUATHSIX,
BKJII0Yasl MEXIyHapOIHbIE, B TOM YHCIIE Ha
MHOCTPAHHOM SI3BIKE.

OIIK-5. CnocoOeH npUMEeHSTh
UHCTPYMEHTApHH (opMaTn3aii Hay4YHO-
TEXHUYECKHX 3a/1a4, UCTIOJIb30BaTh
NPUKIIAJHOE IPOrpaMMHOe oOecrieueHue s
MOJICITUPOBAHMS X IPOSKTHPOBAHUE CUCTEM U
IPOLIECCOB.

HNOIIK-5.1. 3HaeT OPUHLHUIBI CKBO3HOIO
IIPOEKTUPOBAHUSI KOMIIOHEHTOB M U3JEIUI
NOIIK-5.2. 3naer unTepdeiic U UHCTPYMEHT
yIpaBJIeHUs MOTOKAMHU paboT 10 U3JIENHIO B
I1O Teamcenter;

NOTIK-5.3. 3naeT BUBI B3aUMOCBSI3EH MEKIY
arIeMeHTaMu 0a30BOM apXUTEKTYphl U
criocoObl ux moctpoenus B [10O Simcenter
Amesim;

NOIIK-5.4. 3HaeT NpUHLUIIBI IOCTPOEHUS
MHOTOKPHUTEpPHUAIbHBIX MOJIEJIEN Ha OCHOBE
TpeboBanuii B 1D mocraHoBKe Ha Bcex Tamax
KU3HEHHOTO LIMKJIA U3/,

NOIIK-5.5. 3naer TpeboBaHus K
TBEPAOTEIBHON MOJEIN U3ENUS IS
IIPOBEJEHUS IPOYHOCTHBIX pacuéros B [10
SIMCENTER 3D;

NOIIK-5.6. 3Haet cnocoObl HHTEPIPETALUU
Pe3yIbTaTOB BATHAAIMH IIH(PPOBOTO




JBOMTHUKA U TIPUHATHE PEIIeHUs 00 OTIaIKe
3D mopenu.

NOIIK-5.7. Ymeet Ctpouts 3D mozenb
U3IENNS;

NOIIK-5.8. YMeer noaroTaBnmuBarh
pacuetHble 3D MozieM KOMIIOHEHTOB K
npounoctHoMy pacuery B SIMCENTER 3D;
NOIIK-5.9. Ymeet 0OpabaThiBaTh
Pe3yNbTaThl MPOYHOCTHBIX PACYCTOB B
SIMCENTER 3D;

NOIIK-5.10. Bianeet HaBbIKaMu
UCIIOJIb30BAaHUsI COBPEMEHHBIX
WH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI U MPOTrPAMMHBIX CPEJICTB MPU
pelIeHnr MpopecCUOHANBHBIX 3a/1a4.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucruriinHa OTHOCUTCS K 00s3aTeNnbHOoM yacTu 0j10ka bl «luciumninHbl
(Momymm)».
ConepxarenbHO OHa CBf3aHa co ciuenyrommmu  Bxoasmmmu B OOII
MarucTpaTypbl JUCUUILIMHAMU:

—  OCHOBBI HAy4YHBIX UCCIIEAOBAHUIL.

—  YnpapneHue MPOSKTUPOBAHUEM MTPOTYKIIMH aBTOMOOMIECTPOCHUS
—  ABTOMOOWIbHAs MEXaTPOHUKA

—  DIIEKTPUYECKUE MAIINHBI

3. CTpyKTYypa U cojJiep:KaHue TUCIUIITMHBI

OO1mmas TpyI0eMKOCTh JAMCIHILIMHBI COCTaBsieT 3 3aueTHbIX exuHui (108
gaca).

3.1 Buabl yueOHOIi padoThl M TPYI0€MKOCTD
(mo popmam 0OyyeHUsI)

3.1.1. Ounas ¢popma oOydeHus

Ne CemecTpbl
n/n Bup y4eoHoii paboTnbi Koamnecrso 2
4acoB
1 | AyauTopHble 3aHATHS 72 72
B Tom uncie:
1.1 | Jlekmuwm 36
1.2 | Cemunapckue/mpakTudeckue 3aHsATUs 36
1.3 | JJabopaTopHBbIe 3aHATHS
2 | CamocTosiTebHasA padoTa 36 36
3 | ITpomexkyTOUHAasI aTTeCTAIUSI




3auer

Hroro

108

3.2 TemaTuyeckuii MJIaH U3yYeHHUs TUCHUTILTMHBI

(mo ¢popmam 00yueHus)

3.2.1. Ounas ¢popma o0ydeHus

TpynoemMkocTh, 4ac

AynutopHasi padora =
- % 0 2
Ne Paznenanl/TeMbl - % é E § 5
n/n AUCHUTLTHHBI o) = 2 = g 2 g = <
2 g g S=| =%| &
= | B | Eg | EE|EE 8
= | BE|gE| Eg| EE
g | =8| FZ|S
1 OcCHOBHBbIE IPUHIIUIIBI U 6 2 2 - 2
(bYHKIIMOHATEHBIC BO3MOKHOCTH
Siemens NX CAD
2 [Ipoextuposanue B NX CAD u 6 2 2 - 2
Teamcenter
3 OCHOBBI CHCTEMHOT'O TIPOEKTHPOBAHUSI 6 2 2 - 2
A [Iporpammuas peanuzanus 6 2 2 - 2
npoektupoBanus B [10 Simcenter
Amesim
5 Pa3paboTka MMUTAIIMOHHON MOJIETH — 6 2 2 - 2
co3nianue 6a30Boii apxutekTypsl B [10
Simcenter Amesim
6 BupTtyanbHBIH TPOTOTHIT U3IEITHSI. 6 2 2 - 2
CoBpeMeHHbIE METOIbl YHCIEHHOTO
MOJICIIMPOBAHUS JJISl PEIICHHUS 3,144
MIPOYHOCTH
7 OCHOBHBIE IPUHLUIIBI U 6 2 2 - 2
(YHKITMOHATTLHBIC BO3MOXXHOCTH
SINCENTER 3D ms co3nanust
BHPTYaJIHHOTO MPOTOTHUTIA U3ISITHN
8 [ToaroroBka pacuetneix 3D Moxaeneit k 6 2 2 - 2
MIPOYHOCTHOMY pacieTy B
SIMCENTER 3D
¢ ITocTpoeHnue ceTouHoO MoIENH B 8 2 4 - 2
SIMCENTER 3D
10 3a/iaHue Harpy30K U rpaHuYHbIX 8 2 4 - 2
yCIOBUI MPUMEHUTEIHHO MOICTTU
SIMCENTER 3D
11 dusnyeckre MOCIN U PEIIaTelu B 8 2 4 - 2
SIMCENTER 3D
12 O6paboTka pe3yabTaTOB MPOYHOCTHBIX 6 - 4 - 2
pacuetoB B SIMCENTER 3D
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[IpoBenenue Bauau3auy HuGpoBoro 12 2 4 2 - 4

JBOMHHKA HA OCHOBE MTPOYHOCTHOTO
pacuera B SIMCENTER 3D

Hroro 108 36 36 - 36

3.3

10.

11.

12.

Conepmaﬂne AUCHUIIJINHBI

Wurtepdeiic u WHCTpYMEHT yIpaBieHuss mnotokamu pabdor B 1O
Teamcenter

BuptyaneHblli 1mpoTOTHN M3A€nMA. METOObl M OCHOBBI CKBO3HOIO
MPOEKTUPOBAHMS. [ [pUHIUIIBI CKBO3HOTO MPOEKTUPOBAHUS KOMIIOHEHTOB
U U3ICIUN.

[TpuHumnel ¥ QyHKIIMOHATIBHBIE BO3MOKHOCTH Siemens NX CAD mis
IPOECKTUPOBAHMSI  BUPTyaJdbHOro  mpoToTHma  u3aenud.  Habop
npuioxenuit naketa NX CAD u ux ¢pyHKIuu.

TexHoNOTHH 1 HHCTPYMEHTHI paboThl ¢ MoaysieM Sketch

TpeboBanust K TBEpAOTEIBHOW MOJEIM W3AETUS Ul TPOBEACHUS
npoyHOCTHBIX pacu€ToB B 110 SIMCENTER 3D. Dtanbel noaroroBku
TBEPJOTEJIbHONM T€OMETPUU C MOMOIIBIO 0Aa30BBIX MHCTPYMEHTOB NX
CAD.

Oranbl pazpadorku CAD monenn 8 NX CAD u Teamcenter

Mopaynb paboThl ¢ MOJHBIMU COOPKaMU M COOPOYHBIMHU €IMHUIIAMU
MexAUCIUIUIMHAPHBIN TOAXO0A I Pa3paOOTKU CIOXKHBIX HW3JIETUH.
CucremHoe IIPOEKTHUPOBAHHUE. Haznauenue CUCTEMHO-
OPUEHTUPOBAHHOIO MOAXO0Ja K MpoekTupoBanuto wuznenuit (SDPD).
MeTtonb!l cucreMHoro npoektupoBanusi (RFLP, MeToabl UMUTALIMOHHOTO
MozenupoBaHus). I[lpuHuunel nocTpoeHUs: 0a30BOM  APXUTEKTYPbI
MPOEKTUPYEMOTO U3JIETUs

MeTtonbl MMHUTAIMOHHOTO MojenupoBaHus. [IpMHLHMIBI MOCTPOEHHUS
MHOTOKpUTEPHUATBHBIX MOJIENIeH Ha OCHOBE TpeboBanmii B 1D mocranoBke
Ha BCEX 3TaIax XU3HEHHOI'O MKJIA U31eus

[Iporpammubie pemeHuss s cuctemMHoro mnpoektupoBanusi (110
Simcenter Amesim). Wutepdeiic u wunctpymentsl IO Simcenter
Amesim. [lopsgok pa®oTel co BCTpoeHHbIMH Oubamorexkamu 10O
Simcenter Amesim. Keiicsl mo pabote co BCTpPOCHHBIMU OMOIMOTEKAMU
[TO Simcenter Amesim (OIBIT MAITMHOCTPOUTEIIBHBIX MPEATPUSITHI )
Teopusa ontumMuszanuu. MeToAsl pemieHus 3aJad  ONTHMH3ALUU.
[IporpamMHbIe KOMIUIEKCHI JJIsl pEIIEHUS 3a/1a4 ONTUMH3aLUN
Texnonoruun pabotel B IIO Simcenter Amesim. MeToauka OTJIaIKu
YUCJICHHBIX MoJienielt mpoektupyemoro u3aenus B [10 Simcenter
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Amesim. Bumgsl B3aUMOCBS3€Hl  MEXIy dJeMEHTaMd  0a30BOM
apXUTEKTYPHI U crtocoObl ux mocTpoeHus B [10 Simcenter Amesim
Hcrnonb3oBaHue M CO3JaHUE MOJb30BATENbCKUX OuOmuorexk I1O
Simcenter Amesim A7 MOACIUPOBAHUS JBHUTaTeNed M CHIIOBBIX
YCTaHOBOK

BupryanbHbiii IpoTOTHUIT W31€TUs. METO bl YUCICHHOTO MOICIMPOBAHUS
s perienust 3aaad npouHoctu: 1 D-CAE MonenupoBanue 6e3 3D, 3D-
CAD npoextupoBanue, 3D-CAE monenupoBanue (razoqnHamMuka, TEIio,
IPOYHOCTH, TPEIIUHOCTOMKOCTh, TWHAMUKA, BUOpaIiy, aKycTuka), 1D-
CAE cucremnoe moaenupoBanue, ko-cumyisiius ¢ 3D-CAE

[MpuHuunel ¥ QyHKIHOHATBHBIE BO3MOXHOCTH Simcenter 3D ans
CO3/IaHUsl  BHUPTYaJbHOIO MpOTOTHNA u3Jenus. TpeOoBaHUS K
npouHocTHbIM pacueraMm B [IO SIMCENTER 3D

DTanbl NOArOTOBKY TBEPAOTEIBHON MOJIEI U METOAbI OLIEHKH KayecTBa
IIOATOTOBKM TBEPIOTEINBHON MOAENM K MPOYHOCTHBIM pacuéram B I10O
SIMCENTER 3D

ANTOpUTM 3aJaHMsl UCXOAHBIX JAaHHBIX M IPOBEICHHUS NPOYHOCTHBIX
pacuetoB B [10 SIMCENTER 3D.

[Topsimok mocTpoenus cetounor mozenu B [IO SIMCENTER 3D
MeTtonb!l 3a1aHus TPAHUYHBIX YCIOBUA M Harpy30K TBEPAOTEIBHOMN
mojsenu uznenus B 110 SIMCENTER 3D. AaropuT™Mbl OJATOTOBKH
pacyeTHOW reoOMeTpUr BCTPOEHHBIMU cpeAcTBaMu Simcenter 3D
[lopsimok © »3Tambl 3aJaHUsl HArpy30K M TPAHUYHBIX YCJIOBHM
npuMenuTenbHO K Mojaenu B I1IO SIMCENTER 3D

Oduznueckne moaenu u pematenu [10 SIMCENTER 3D

3amyck peuieHust 1 00paboTKa pe3yIbTaTOB UNCICHHOTO MOJEIUPOBAHMS
B [1O SIMCENTER 3D

[Tpunuunel aHanu3a (MHTEPIPETALMU) PE3yJbTaTOB BHUPTYaIbHBIX
ucneiTanuil udposoro aeoinuka B [10 SIMCENTER 3D

[Ipouenypsl W stanbl Banuau3auuud udposBoro naorHuka B 110
SIMCENTER 3D

TeMaTHKa CEMUHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI
CeMHHApCKUE/TIPAKTUIECCKUE 3aHSATHS

Pazpaborka BuptyanmpHoro mporutonma u CAD wMomenum ¢
ucnois3oBanueM  Siemens NX CAD wu Teamcenter (pabora c
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uHTep(dericom, MPOBEACHNE AHATUTUUYECKUX PacuyeToB, BU3YyaIHU3alUs U
KOMITaHOBKA B Tpa)mueCcKOM BHJIC, YIIPABICHUE MTOTOKaMHU PadoT)
Cosznanue U peIaKTUPOBaHUE ICKU30B B MoryJie Sketch

Pa3paboTka TBEpIOTENBHONW TEOMETPHH C TIOMOINBI  0a30BBIX
uncrpymentoB NX CAD.

Pemenue nH»)eHepHbIX 3a/1a4 B MOAYJIE paOOThI C MOJTHBIMUA COOpPKaMU U
COOpPOUYHBIMU EAUHUIIAMU

[Topsinok BBIMOMHEHUST PabOT MO TPEXMEPHOMY MPOEKTUPOBAHUIO C
y4e€TOM CIEeUU(PUKA MAIIMHOCTPOUTEIBHBIX MPEANPUATUNA: pelIeHUe
KEMCOB 10 MPUMEHEHUIO CUCTEM TPEXMEPHOTO MPOESKTUPOBAHUS
[IpoextupoBanre B IIO Simcenter Amesim: co3gaHUsi YHCIEHHBIX
MoOJeNIed M3 KOMIIOHEHTOB 0a30BbIX OOILEHHKEHEPHBIX OUOIMOTEK
(zBurareney, cuIIOBbIX ycTaHOBOK) cpeactBamu [TIK Simcenter Amesim
Pa3zpaboTtka 6a30BOI apXUTEKTYpPbl aBTOMOOMIISI, TOCTPOCHHUE MEPBUYHBIX
GyHKIHOHATIBHBIX MOJIENIEH, POBE/IEHNE PAcUETOB U OTIAJAKUA MOJENeH
B [10 Simcenter Amesim

MopnenupoBanue napurarenst apromoOusnsi B 110 Simcenter Amesim ¢
UCIIOJIb30BaHUEM BCTpOeHHBIX OnOnnorek [10O Simcenter Amesim

JlabopaTopHbIe 3aHATHS

[TogroroBka TBEpPAOTENBHOM MOJAEIH BCTPOCHHBIMH cpenctBamu [10
SIMCENTER 3D

[IpoBeneHNE OLIEHKH KadecTBa MOJATOTOBKHA TBEPAOTEIBHON MOJEIU K
npouyHocTHBIM pacueram B 11O SIMCENTER 3D

[TocTpoeHne pacuyeTHOM KOHEUYHO-3JIEMEHTHOW CETKH TBEPIOTEIbHOMN
mozenu B [10 SIMCENTER 3D

[IpoBenenre pacdyeToB HaMPsHKEHHO-E()OPMUPOBAHHOTO COCTOSIHUS
uznenus B [0 SIMCENTER 3D. Buenpenue nuHCTpyMEHTOB 00pabOTKH
pe3yJbTaTOB MPOYHOCTHOrO pacu€ra MW NPUHLMIBL  BaduJalvd
pacueTHoro uccieaoBanus, BeinosiHeHHOTO B [IO SIMCENTER 3D
3agaHue Harpy30K W TPAaHUYHBIX YCJIOBUN MPUMEHHUTEIBHO K MOJICNH B
I1O SIMCENTER 3D

Coznanue puznaeckux mojenent u pemarenu [10 SIMCENTER 3D
[IpoBenenre MycKOBBIX pabOT W 00pabOTKa Pe3ylbTaTOB UYUCICHHOTO
moznenupoBanus B [10 SIMCENTER 3D

AHaJIN3 CXOAUMOCTH M JOCTOBEPHOCTH PE3YJIbTATOB MOJCIMPOBAHUS B
[1O SIMCENTER 3D
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3.5 Temaruka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

KypcoBoii mpoeKT He NpelyCMOTPEH M0 yueOHOMY TUIaHy

4. YyeOHO-MeTOAMUYECKOEe M MH(OPMAIITHOHHOE o0ecriedeHne

4.1 HopmatuBHblie 1okyMeHTbI H 'OCTbI

TOCT P 70249-2022 HALITMOHAJIBHBIN CTAHJIAPT POCCHUHCKOU
OEJIEPAIIMN CUCTEMbI NICKYCCTBEHHOI'O UHTEJIJIEKTA HA
ABTOMOBUJIbBHOM TPAHCIIOPTE BricOKOaBTOMATHU3UPOBAHHBIE
TPAHCIIOPTHBIE CPEACTBA. TEPMUHBI U ONPEICTICHUS

TOCT P 58837-2020 HALIMOHAJIBHBII CTAHJAPT POCCHICKOU
OEJIEPALIMN ABTOMOBUJIBHBIE TPAHCIIOPTHBIE CPEJJICTBA CUCTEMBI
ABTOMATU3MPOBAHHOI'O  VIIPABJIEHMS  OBILIME  TIPUHIIUIIbI
I[TPOEKTUPOBAHUA

['OCT 2.103-2013 Equnas cuctemMa KOHCTPYKTOPCKOM AokyMeHTaruu. Ctaauu
pazpabotku. — M.: Ctangaptundopm, 2019. — 8 c.

I'OCT P 57100-2016/ISO/IEC/IEEE 42010:2011 CuctemHas U mporpamMMmHas
unxeHepus. Onucanue apxuTekTypbl. — M.: Crannaptundopm, 2016. — 36 c.

4.2  OcHoBHasi TUTEpaTypa

1. B.B. becnanos. OcuoBsl poextupoBanust u CAIIP. / Meronudeckue yka3aHus
K BBIIIOJIHEHHIO J1a00paTopHbIX padoT. - Tomck, uzn-so TIIY, 2010.- 13 c.

2. KocsxoB Anekcannp, Ceut Y. u ap. Cucremuas umxenepus. [IpuHuunsr u
npaktuka. Ilep. ¢ anrn. [Tox pea. B.K. batospuna. — M.: JIMK IlIpecc, 2014. —
636 c. — ISBN 978-5-97060-122-8.

3. C.A.Opnog [Iporpammuas unxenepus. [Turep, 2016 r.

4. Cemakun, Urops ['ennaapeBuy. I[IporpammupoBaHue, 4MCI€HHbIE METOMABI U
MaTeMatudeckoe MojeaupoBanus [Teker] : yueonoe nmocooue / 1. I'. CemakuH,
O. JI. Pycaxoga, E. JI. Tapynun, A. I1. Hlkapamyta. - Mocksa : KHOPVYC, 2017.
- 297 c.; em.; ISBN 978-5-406-00862-1

5. Tapacos, B.H. Uucnennbsie MmeToasl. Teopusi, airopuT™bl, mporpaMmsl [ TekcT]:
YuebHoe mocoOue TMpeaHa3HAYeHO IS CTYJAEHTOB  CIEHHaTbHOCTEH
Hamnpasienus 230100 - UudopmaTuka u BeluncauTeabHas TexHuka. - Camapa :
II'YTH, 2017. - 266 c.; cMm.; ISBN 5-7410-0451-2

6. Komanes, /I.b. IIponiecc Siemens SDPD (cucTeMHO-OpHEHTHPOBAHHBIHN ITOAX0T
K pa3paboTKe W3AeNHi) B 3a/1auax pa3pabOTKU aBTOMOOWIEH, CrieluaaibHON U
BHeopoxHOM TexHuku. CI16.: Siemens Industry Software, 2015.
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7. Ilytunue, C.B. MexaHnuueckue NOTEPU B MOPIIHEBBIX JIBUIATEISAX:
CHelUaIbHbIE IJ1aBbl KOHCTPYUPOBAHHUS, pacy€Ta U UCIBITAHUN. DJIEKTPOHHOE
yueoHoe u3ganue / C.B. [Tyrunnes. — MockBa: MI'TY um. H.D. baymana, 2011.
— 288 c.

8. Cemakun, Urops ['ennanbeBud. IIporpammupoBanue, 4ucieHHbIE METONBI U
MaTeMatudeckoe MojeupoBanue [ Tekcer] : yueoHoe nmocooue / . I'. CemakuH,
O. JI. Pycaxoga, E. JI. Tapynun, A. I1. IllkapanyTta. - Mocksa : KHOPVYC, 2017.
- 297 c.; em.; ISBN 978-5-406-00862-1

9. Tapacos, B.H. Uucnennsie Metosl. Teopus, alnropuTmsel, mporpaMmmsl [ TekcT]:
YdeOHoe mocoOue mpeAHa3HAYeHO JUIs CTYIACHTOB  CIIEHHUaIbHOCTEH
nHanpasneHus 230100 - Uudopmaruka u BeiunciauTensHas Texuuka. - Camapa :
III'YTH, 2017. - 266 c.; cm.; ISBN 5-7410-0451-2

10. Tokapesa, C.A. [Ipuknannas razoBas JTuHaMuKa. YUCIEHHbIE METO/IbI PEIICHUS
runepOoIMYEeCcKUX CUCTEM ypaBHEHUH : yueOHoe nocodue / C.A. TokapeBa. —
Cankt-IletepOypr : Jlanp, 2019. — 244 c. — ISBN 978-5-8114-3741-2. —
TekcT : anexTpoHHbIH // JlaHb : 351eKTpOHHO-OUOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118622 (nata obpamenus: 13.03.2020). — Pexum
JOCTYyIIA: JUIsl aBTOPU3. MTOJIb30BATEIEH.

11.Ky3pMuH, Anekceit MuxaitnoBud. MojenupoBaHue HpPOLECCOB JIONATOYHBIX
MalllMH ¢ ucnojib3oBaHueM cpeactB Star CCM + [TekcT] : mpakThudeckoe
nocobue / A. M. Ky3pmun ; MunucrepctBo oOpazoBanus U Hayku Poccuiickoi
@enepanuu, banTUCKUil TOCYJapCTBEHHBIM TEXHUYECKHM YHUBEPCUTET
"Boenmex". - Cankrt-IletepOypr : BI'TY, 2017. - 37, [1] c. : wi.; 20 cm.; ISBN
978-5-906920-58-4 : 100 »x3.

12.Simcenter STAR-CCM+ 2020.1 Help Documentation [DnekTponHslii pecype] —
Siemens PLM Software, 2020

4.3  JlonmoJiHUTe/ILHAS TUTEpaTypa

1. KoMmmberoTepaple  Moaend B WHGOPMAIIMOHHBIX  TEXHOJIOTHSX  Ha
JKene3HoopoxkHoM TpaHcriopte [.B.Cmenmapes M.: MUUT, 2005 HTH
MUUNTa.Ox3emmsper: Ob (3), U3 (2) Bee pazaensic. 3- 179

2. DddexTuBHOE PYHKITMOHUPOBAHUE KEIEIHOTOPOKHOTO TPAHCIIOPTA HA OCHOBE
uHpopmarmonubix TexHonorud A.C. Mumapun M.: BUHUTH, 2007 HTH
MUNUTa. Ox3zemmspsi: Ob (3) Bee pazaensic. 3- 300

44  JnekTpoHHBbIE 00pa3oBaTe/bHbIE Pecypchl
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1. DOBC «YHUBEPCUTETCKAZ BUBJIMOTEKA OHJTAVH»
www.biblioclub.ru

2. DOBC «BOOK.ru» https://www.book.ru

3. DBC «ZNANIUM.COM» www.znanium.com

45  JluueH3HOHHOE U CBOOOJIHO PACIIPOCTPAHsAEMOE MPOTrPaMMHOe
ol0ecneueHue

l_\

. Office / Poccuiickuii makeT 0(UCHBIX MPOrpaMM

46  CoBpeMeHHbIe TPOopeccHOHATbHBbIE 0a3bl JAHHBIX U
HH(OPMAILMOHHBIE CIIPABOYHbIE CHCTEMbI

1. 1 http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexrponnas
OuOnMoTEeKa

2. http://www.ise-online.org International Society of Electrochemistry

3. KoncynwranT [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JIOCTYM 1O JOKaJIbHOU
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

4. CI10 MockoBckoro ITonmurexa

5. MarepuajibHO-TEXHMYeCKOe oOecrnedeHne

CneumnannsupoBanHble  ayautopun «llepemoBass WHXKEHEpHas IIKOJA»:

AB4701 nu AB4710 ocHamieHHbIE TPOEKTOPOM, 3KpaHoMm, [II9BM.

6. MeToanueckue peKOMeHIAINU

6.1 MeToanueckue peKOMeHIAIUM JIA MPenogaBaTeis N0 OPraHnu3auuu
o0yueHust

OCHOBHBIM TPEOOBaHUEM K MIPETOJABAHUIO TUCIIUIUIMHEI SBJSIETCS TBOPUYCCKHIA
MpoOJIEMHO-TUAJIOTOBBIM MMOJX0/I, MO3BOJISIONIUNA MOBBICUTh MHTEPEC CTYACHTOB K
CoJIepKaHUI0 yueOHOro MaTepuaia.

OcHoBHas (hopMa M3y4YEHHS U 3aKpEIyIeHUs 3HAHUM MO ATOW JUCLUIUIMHE —
nekuuu U jabopaTopHbie 3aHATHA. [IpemogaBarens MOMDKEH MOCIEAOBATEIBHO
BBIYUTATh CTYJICHTAM DS/l JIEKIUH, B X0J1€ KOTOPBIX CIEAYET COCPEAOTOUYNTH BHUMAHUE
Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOr0 MaTepuana, a TakxKe
OpraHu30BaTh TMPOBEJICHHE JIA0OPATOPHBIX 3aHITUH TakuM 00pa3oM, YTOOBI
aKTUBU3UPOBATh  MBIIUICHUE  CTYACHTOB, CTUMYJHUPOBATH  CaMOCTOSITEIIBHOE
U3BJICUCHUE UMM HeoOXoaumo wuHPOpMAIMU U3 Pa3IUYHBIX HCTOYHUKOB,
CpPaBHUTEJILHBIM aHAJIM3 METOJIOB PEIICHUM, COMOCTABICHUE MOJIYYEHHBIX


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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pe3ynbTaToB, (POPMYIUPOBKY M apryMEHTAINI0 COOCTBEHHBIX B3IJISIZIOB Ha MHOTHE
CHIOpPHBIE TTPOOIIEMBI.

OcCHOBY y4€OHBIX 3aHSATUN MO AUCHUIUIMHE COCTABIISIOT JEKIIMOHHBIE 3aHSATHUS.
Ha mepBoM 3aHATHM TIO NaHHOW Y4eOHOW TUCIUILIMHE HEOOXOIUMO O3HAKOMUTH
CTYZIEHTOB C MOPSIKOM €€ U3yUEHHs], PACKPBITh MECTO U POJIb AUCLUILIAHBI B CUCTEME
HayK, €€ MPaKTUYECKOE 3HAUEHUE, OTBETUTh HA BOIPOCHI.

TeopeTnueckoe n3y4yeHHe OCHOBHBIX BOIIPOCOB Pa3/I€NIOB JUCHUILIUHBI JOJKHO
3aBepmIaTbes JabopaTopHOil paboToi. TeMbl 3a1a4, mpeajiaraéMbIX CTYIASHTaM ISt
pEIIeHNs Ha MPAKTHYECKUX 3aHATUAX, JOHKHBI OBITh MAaKCHMAJIBHO MPUOJIMKEHBI K
TEMaM IMOCIEOHUX JIEKIMA MO JaHHOM JUCHMIUIMHE. B CBSI3M C yKa3aHHBIM,
1enecooOpa3eH TECHbI KOHTAKT JIEKTOpa C IpernojaBaTeIsiMu, BEAYUIUMU
nabopaTOpHBIE 3aHATHUS.

W3yyenne AUCHUIUIMHBI 3aBepiiaerca 3adeToM. OLeHKa BBICTaBISETCS
npernojaBareyeM U OO0BsABIsETCS Tocie oTBeTa. l[IpenomaBaTenb, MPUHUMAIOIINN
3a4eT, IMYHO HECET OTBETCTBEHHOCTH 3a MPABUILHOCTH BHICTABICHUS OLICHKH.

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ DeaepalibHbIM I'OCYIAPCTBEHHBIM
00pa3oBaTEIbHBIM CTAHIAPTOM BBICIIIET0 00pa30BaHus 10 crenuanbHoCcTH 23.04.02
«HazemHbIe TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY.

6.2 Meroanueckue yKazaHusi JAJisi 00y4al0NIUXCsi O OCBOEHH IO TUCHUTLTHHBI

CamocrosiTenbHas paboTa CTyACHTOB MPEICTABIIIET COO0M BaKHEHIIEE 3BEHO
y4eOHOTO mpoliecca, 0e3 MpaBUIBLHOM OpraHU3aIMM KOTOPOro OOYYaroIIUiiCs He
MOJKET OBITh BHICOKOKBATM(PUITUPOBAHHBIM BBITYCKHHUKOM. CamocTosiTeTbHast paboTa
SBJISIETCA OJHUM W3 BHUAOB Y4eOHbIX 3aHsATUM. Llenb camocTosTenbHOM pabOThl —
MPAKTUYECKOE YCBOCHHUE CTYJIEHTAMH BOMPOCOB YCTPOWCTBA TPAHCIIOPTHBIX CPEICTB,
paccMaTpuBaeMbIX B Mpoliecce M3ydeHUs AUCUUILIMHBL. CamocTosATelbHas padoTa
CTYyICHTOB HalpaBJj€HAa Ha HU3yYEHUE TEOPETUYECKOr0 MaTepHhayia, MOATOTOBKY K
JEKIIMOHHBIM,  JIA0OPAaTOPHBIM,  CEMHHAPCKUM  (MPAKTHUYECKUM)  3aHATHSIM;
BBITIOJTHEHUE KOHTPOJIbHBIX 3aJaHUN.

AynuTopHasi camMoCTOsITebHasE paboTa MO JUCHUUIUIMHE BBHITIOIHSIETCS Ha
y4eOHBIX 3aHITHIX T0JI HETIOCPEACTBEHHBIM PYKOBOJICTBOM IPEMOIaBaTelNIs U 1O €ro
3anannio. BHeayauTOpHas caMocCTosiTeNbHAs padoTa BBINOJHAETCS CTYIEHTOM IO
3a/IaHUIO TIPenoaBaTes, HO 0€3 ero HemoCPEeACTBEHHOTO YYacTHsl.

3ajayaMu caMOCTOSATEIbHON pabOThI CTYIEHTA SBISIOTCA:

— Ppa3BUTHE HABBIKOB CAMOCTOSITEILHON YueOHOM paboThI;
— OCBOEHUE COJICPKAHUS JUCHUTLIIUHBI,

— yriiyOJieHHEe CoIepKaHusl U OCO3HAHNE OCHOBHBIX MOHATUN AUCUUTIIMHBL



— HCIIOJB30BAaHHUC MaTcpHrala, CO6paHHOFO 141 IMOJIYUYCHHOTI'O B Xoae€
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CaMOCTOSITENIBHBIX ~ 3aHATHH 171 3(G(EeKTUBHOW  MOATOTOBKH

muddepeHIIMPOBAHHOMY 3a4€Ty W/HIIM IK3aMEHY.

CTyneHT H0JKEeH MOMHUTh, YTO HAYMHATh CaMOCTOSITEIIbLHBIE 3aHATHS CIIETYEeT
C MEpPBOTO CEMeCTpa M MPOBOJIUTH UX peryisipHo. Kaxablii CTYJEHT JOJIKEH cam
IUTAHUPOBATh CBOIO CaMOCTOSITENIbHYIO padOTy, UCXOAS M3 CBOMX BO3MOKHOCTEH U
IPUOPUTETOB. DTO CTUMYJIUPYET BBINOJIHEHUE Pa0OTHI, CO3/1aeT 0oJiee CIOKONHYIO

O6CTaHOBKy, 4YTO B UTOI'C IMOJIOKUTCIIbHO CKAa3bIBACTCA HA YCBOCHUH MaTCpualia.

CTyaeHT AOJKEH MOMHUTB, YTO B Ipoliecce 00yUEHHS BAXKHEHUIIIYIO POJIb UTPAET
caMOCTOsITeNIbHAsE paboTa ¢ TeXHHYECKOW JsmTeparypoil. Hayuurtbcs paboraTh ¢
TEXHUYECKOHN JTUTEPATypOor — BaXKHEMIIas 3a/1aya CTyieHTa. be3 3Toro HaBbIka OyaeT
Ype3BbIYAITHO TPYAHO M3y4aTh NMPOTrpaMMHBIA MaTepuaj, U MHOIO BpeMEHH Oyner
HOTPauY€HO HEpalrOHaIbHO. PaboTa ¢ TEXHUUECKON JUTEpaTypOl CKIIAJbIBAeTCs U3
YMEHHUsI 110J100paTh HEOOXOIUMBIE KHUTH, pa300paTbcs B HUX, 3aKOHCIIEKTUPOBATD,

BBI6paTB rNIaBHOC YCBOUTDb N IPUMCHUTDL HA IIPAKTHUKCE.

7.1

B mpomecce 00ydeHUs] HCTHONB3YIOTCA CIEAYIONIUME OILICHOYHbIE (HOPMBI
CaMOCTOSITENIbHON pabOThl CTYACHTOB, OLIGHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJIS

7. ®OHJ O1LIEHOYHBIX CPEACTB

MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJIbTATOB 00y4eHHUs

YCIIEBAEMOCTH Y NMPOMEKYTOUHBIX aTTECTALIUM:

-IIOATOTOBKA K J'Ia60paTOpHBIM 3aHATHUAM U BBIIIOJTHCHHEC U 3alllUTa UX;

- BBIIIOJIHCHHUEC CaMOCTOATCIbHBIX pa60T I10 TCMaM.

7.2

IlkaJjia ¥ KpUTEPUH OLICHUBAHHUS Pe3YJILTATOB 00y4eHUs

Hlkana
OLICHUBAHUSA

Onucanue

3auyTeHo

BoinosiHeHs! Bce BUbI y4eOHOM paOoThl, TPeyCMOTPEHHbBIE YUEOHBIM IJIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBME 3HAHHWIl, YMEHUH, HaBBIKOB
NPUBEJCHHBIM B Ta0iuIax IOKa3aTelied, onepupyer MpHOOPETEHHBIMU
3HAHWUSIMM, YMEHMSIMH, HaBBIKAMU, IPUMEHSET UX B CUTYallUsX HOBBILICHHON
cnoxHocTu. [Ipu 3TOM MOryT OBITH JOMYIIEHbI HE3HAUYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS MPU aHATUTUYECKUX OIEepalusX, NepeHoce 3HaHUM
Y YMEHUH Ha JIpyrue KOHCTPYKIIUH.
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He 3aureno | 3HaunTenbHBIE OMIMOKH, IPOSBISAETCS OTCYTCTBHE 3HAHHM, YMEHHH, HaBBIKOB

He BeimonHeH onuH wim Oosiee BUIOB Y4eOHOU pabOThI, IPETYCMOTPEHHBIX
y4eOHBIM T1aHOM. CTYJEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUIM,
YMEHUH, HABBIKOB IPHUBEICHHBIM B TaOJMIAX IOKa3aTeyed, IOMyCKalTCs

10 ALy MOKa3aTeleH, CTyIeHT UCIIBITHIBACT 3HAUYNTEIIbHBIE 3aTPYIHEHUS IIPU
ONEPUPOBAHUM 3HAHUSMHU M YMEHHUSAMH IIPU HMX IIEpEHOCE Ha Jpyrue
KOHCTPYKLHUU.

10.
11.

12.

13.

14.

15.

7.3 OueHoYHbBIE CPEACTBA
7.3.1. Texymuii KOHTPOJIb

Brmmonaenue sinementoB CAD mogenu B NX CAD u Teamcenter

Co3nanue u3nenuil U HaOJHEHWE UX JAaHHBIMU B 3JIEKTPOHHOU CTPYKTYpE
MIPOEKTA CO3/IaHUSI HOBOTO THUIIA JIBUTATENIEH

N3yuenne matepuanoB DY K ¢ BBITOTHEHUEM TECTUPOBAHUS JJIs1 CAMOKOHTPOJIA
CoznaHve ¥ U3MEHEHUE JAaHHBIX AJEKTPOHHOM CTPYKTypbl u3genus B PLM-
cucremsl [10 Teamcenter

N3yuenne matepuanoB DY K ¢ BBITOTHEHUEM TECTUPOBAHUS JJIs1 CAMOKOHTPOJIA
TpexmepHoe  MPOEKTHPOBAHWE  IMIATyHA JUISI  MAIIMHOCTPOUTEIBLHOIO
NpEeANPUSITUS

[ToaroroBka pacdyeToB U JAHHBIX JJIsi MOACIMPOBAHUS ABUTATEIEH U CHIIOBBIX
yctanoBoK B 1D nmoctanoBke B I[1O Simcenter Amesim

Co3nanne monb3oBarelbekux OumoOmmorexk IIO  Simcenter Amesim Uis
MojenupoBanus asurarens 8JIM-21 Ha ocHoBe TpebGoBanmii u3 T3 Ne 8/[M-
21K.00.000

Pemiennie  3aga4  OPOYHOCTH  PA3NUYHBIMM ~ METOJIAMH  YHUCJIEHHOTO
MOJEIIUPOBAHUS

Omnpenenenue TpedoBanuii k mpoyHocTHbIM pacdyetam B [IO SIMCENTER 3D
Bri0op kputepreB kauecTBa MOATOTOBKY PACUETHOM IreOMETPUU BCTPOCHHBIMU
cpeacteamu 110 SIMCENTER 3D

[IpoBenenne pacyeToB u 00pabOTKa pPe3yJbTaTOB MPOYHOCTHBIX pacueToB [10
SIMCENTER 3D (Ha npumepe y3710B U KOMIIOHEHTOB U(DPOBBIX JBOHHUKOB)
OnpeneneHue CcXeM TMapauleibHBIX BBIYMCICHUA W B3aUMOCBS3€H MpHU
BBITIOJTHEHUU MPOYHOCTHBIX pacyeToB B 3D mocTaHOBKe

[ToaroroBka pu3nyecKoro oToOpakeHus pe3yabTaToB MPOYHOCTHOTO pacyeTa
Ha MOJIETN

WuTepnperanus pe3ynbraTtoB yuciennoro moaenuposanus B [IO SIMCENTER
3D
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16. CO0p maHHBIX U 00pabOTKa pe3yNbTaTOB BUPTYAIbHBIX UCIBITAHUHN IIU(PPOBOTO
nsoranka K Bamumanuu B [10 SIMCENTER 3D

7.3.2. IIpoMexxyTouHas aTTecTaIus

KOHTpOJII)HOG 3aJaHucC

Pe3ynbraTsl
(OCBOCHHBIC
npodeccHoHaIbHBIC
KOMITCTCHIIHH )

[lokazaTenu OLeHKH
pE3yJIbTaTOB

MopenupoBaTh paboTy
cucteM aBToMoomiia B 1D
MOCTAHOBKE

. 1D ™mogmens mpencraBieHa B Buue 0a30BoM
apXUTEKTYpHI B popMaTe ame.,

. DneMeHThl  0a30BOM  apXUTEKTypbl  OMHCaHbI
(pa3zpaboTaHbl) c HCII0JIb30BaHUEM
MOJIb30BATENBCKOIO OHOIMOTEYHOIO KOMITIOHEHTa C
pacUIMpPEHHUEM SpPE.,

. DlIeMeHTbl W CBA3M  0a30BOM  apXUTEKTYpbI
o0ecreynBaroT BBITIOJTHEHUE U3JIEIHEM
3aIJIaHUPOBAHHBIX (DYHKIIMIA,

. 3ajaHHbBIe 3HAYEHUSA NapaMeTpU3alMu IO3BOJISIOT
MEHSTh TPAHUYHBIC YCJIOBHUA [UIsl TPOBEACHUSA
MHOTOBapUaHTHBIX YKCIIEPUMEHTOB B COOTBETCTBHUH C
T3 na MoaenupoBanue pabOTbI CUCTEM,

PacueTHble 3HaueHUs LENEBBIX MOKa3zarenei

OATBEpkKAat0T cooTBeTcTBHE 1D Mogenu TpedboBanusam

K U3JIeTUI0 (MOJIeTh Bepu(UIIMPOBaHA).

MopnenupoBats ioBegeHue | 1. 3D mMoiens MOJHOCTBIO OTpaXKaeT MapamMeTphl U

nerajieri aBromoomisa B 3D
MOCTAHOBKE C
IPUMECHEHUEM

SIMCENTER 3D

XapaKTEPUCTUKHU, 3aJI0KEHHBIE B KOHCTPYKTOPCKOM
JIOKYMEHTAIMX Ha U3JIeI1eE,

. I3meHenune BXOIHbIX MapaMeTpoB MUPPOBOTO

JIBOMHHKA MTO3BOJISIET MOJYYUTh YUCIECHHOE
MOJICTUPOBaHUE TUHAMUYECKUX U (PU3UUECKUX
MPOLIECCOB B COOTBETCTBUHU € T3 HA MOAEITUPOBAHHUE,

. 3HaYeHUS BBIXOAHBIX IMapaMCTPOB YUCIICHHOTO

MOJICJIMPOBAHUS TTOATBEPKIAAIOT COOTBETCTBUE
M(POBOro IBOMHUKA TPEOOBAHUSM K CUCTEMAM U
KOMITOHEHTAM,

. [IporpamMma 1 METOAMKA BUPTYAJIBHBIX UCIIBITAHUN

1IU(HPOBOTO TBOMHHUKA TTOJIHOCTHIO OTPAXKaeT
porpamMmy U METOIUKY (GU3NIECKUX UCTIHITAHUN
OMBITHOTO 00pasIia,
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5. OTKIIOHEHHE 3HaYEHUI HHTETPAIbHBIX XapaKTePUCTUK
HIaTyHa, IOJYyYEHHBIX 110 Pe3yJIbTaTaM BaJuIalliu
1 poBOro ABOWHUKA, cocTaBisieT He Oosiee 10%.




