[loKyMeHT noanMcaH NpoCToi 31eKTPOHHOM NOANUCHIO

WUHdopmaumsa o Bnagenbue:

®WNO: Makeumos Anexceli bopucosuy 5 .

[LO/KHOCTb: AMPeEKTOp AenapTaMedthiie BERETHARAHMON KehiuRdI ([LLIEIO OBPA3OBAHMS POCCUMCKON GEAEPALIMH

Nara nopnncannsipd i35 A028HA B 908 v TAPCTBEHHOE ABTOHONIHOE OBPA30OBATEJILHOE YUPEXJIEHME BHICILIEIO OBPA3OBAHNSI

YHUKANbHBIA NPOTrPAMMHbIiA KITHoY: > TUT CICU P
8db180d1a3f02ac9e60521a5672742?%[c%gil§60BCKHH HOJIMTEXHUYECKUN YHUBEPCUTET

MOEKOBCKHUHI ITOJIUTEX)

TpaHcOpTHBIN (haKyIBTET

YTBEPXJIAIO
H.o. ek P
/(j )ﬁ% | /M.P. Pribaxosa/
7 (7> 7

L g_gl%»’ despains 2024r.,

PABOYASA IMTPOT'PAMMA JUCHUITJIMHBI
CucreMbl aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHMUS ABTOMOO IS
Hanpasnenue noaroroBku

23.05.01 Ha3emHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBa

ITpodus

IlepcniekTMBHBIC aBTOMOOMJIH M 3JIEKTPOMOOMIH
KBanudukanus
HHIKeHep

®opmbl 00yUeHHUS
OYHasA

Mocksa 2024 T.


root
Штамп


Pazpaborunk(u):

IIpenonaBarens,
0e3 yu€HOH cTeneHun

CoriacoBaHo:

3aBenyromuii kadeapoi,
I.T.H., mpodeccop

/P.P. Casxos /

A.B. Kennep



wnN e

Conepxanue

Lenu, 3a1a4u ¥ MJIAHUPYEMbIE PE3YJIBTATHl O0YUCHUS MO TUCIHUIUIAHE ... .vveevveeeireeaieeenneees 4
MecTo AUCUMILTUHBI B CTPYKTYpPE 00PA30BATEIBEHOM MPOTPAMMBI .....cvveerireeseeesieesnreeseeeeeeenes 7
CTpYKTYpa U COJIEPIKAHUE JUCIIUIIITIHBL . ...c..veeeveenteesieeesieessseesesssseesneessneessesasneesseesneesnnesnseeses 7
3.1 Buabl y4eOHOU PAOOTHI Ml TPYIOCMEKOCTD ..evvvvveisrreessreesssresssssesssssesssssesssssessnssessssssssssssssssees 7
3.2 TemarnuecKkuit TIaH U3YUCHUS JTACTIHTITHHBI ....vvvveisvieessreessireesssseessssesssssesssssesssssesssssesssees 8
3.3 COHCPHKAHME TUCTIUTIIIIHBL ....ve.eveeseeeureantessseeassesssseansesssseassesssseasesssssssessssesnsessssesnsessnneanses 9
3.4 Temaruka CeMHHAPCKUX/TIPAKTUYECKUX U JTA0OPATOPHBIX 3AHATHH ....vevvvenveenririienieenneens 10
3.5 Temaruka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ..cuvveuvirieeriesriiiresiienisieesseessesieesieenenes 12
Y4eOHO-METOINYECKOE U HHPOPMAIIMOHHOE OOCCIICUCHUE ... ve.vverveenrerieesieaseesseesseeressneneeas 12
4.1 HopmatuBHBIC JOKYMEHTBI U I'OCTBI.....cviiiiiiiiiiic e 12
4.2 OCHOBHAS JIUTEPATYPA ..uvvevviveerissrisieessiasssssessseassessasssesssssessbessessessbs e s s sssssbsanesseesreenesnes 12
4.3 JIOTIOTHUTEIBHASE TUTCPATYPA +..uveerureanreessreasseesureasesasseesseessseassesssseessesssseessssansesssnssnsessseens 13
4.4  DNEKTPOHHBIE OOPAZOBATEIIBHBIE PECYPCBI .. eeuuvieureerireaseessreassesasseesseessseessessseessessnseesseeas 13
4.5 JluieH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHUE ................ 14
4.6 CoBpemeHHbIEC IpodeccroHaIbHbIE 0a3bl JaHHBIX U HH()OPMAIIHOHHBIE CIIPABOYHEIC
(60 (g )Y 1 PP PPTPRPTT 14
MatepHambHO-TEXHUUECKOE OOCCTICUCHHIE . ... evveuveerreesresseesseessesseesseassesseesseesesssesseessessnessens 14
METOAMUCCKUE PEKOMEHITALIIH «..vvevvvveessveesssseesssneesssssssssssssssesssssesssssesssssesssssesssssesssssessnssessnes 14
6.1 Meroauueckue peKOMEHIAIIUY AJIsl IPETo1aBaTesl 0 OPraHU3ai OOYUCHHUS ........... 14
6.2 Meroanueckue ykazaHus i1 00y4aromUXCsl 0 OCBOCHUIO JUCIUILTUHBI .......cevvenneene. 15
DOH/T OIIEHOTHBIX CPCIICTB «..vvtesrrtessreresssesssssesssssesssssesssssesssssesssssesssssesssssesssssesssssessnssessnsseennes 16
7.1 MeToapl KOHTPOJISI U OLCHUBAHUS PE3YIIBTATOB OOYUCHHUS .....vvivveenriireiiierisiee e 16
7.2 lllkana v KPUTEPHH OLICHUBAHHS PE3YITBTATOB OOYICHMM ..c.ve.vvivvenreiresiieienieesieennesnnenneas 16

7.3 OTICHOUHBIC CPEIICTBA -.vvuvvresreesreetesassaessesssseessesasseessssassesssessnsesssssssseessesasessssssnsesssessnseses 17



1. lenu, 327244 ¥ IJIAHNPYeMble Pe3yJIbTaThl 00y4eHHs M0 MCHUILIHHE

Hucuuminna «CuctemMbl  aBTOMATU3UPOBAHHOTO  MPOEKTHUPOBAHUS
aBTOMOOUJISI» TPEJCTaBIsIeT COOOM CTPYKTYpUpOBaHHYIO 0a3zy 3HaHUN B o01acTu
coBpeMeHHbIX  [T-TexHOnmormii ©  HX UHTErpaus B COBPEMEHHBIEC
OM3HEC-TIPOLIECCH  PA3IMYHBIX  KOMITaHUM. Henpto  ocBoeHHs  y4yeOHOU
JTUCHUIUIMHBL  SIBIIIETCA  MOATOTOBKA CIIELUATMCTA, CIIOCOOHOTO:

YMerTs:

— Crpourts 3D monens uzaenust B NX CAD.

— Pa3zpabateiBaTh 0a30BYI0 apXUTEKTYypy HM3JI€NHsS C MOMOUIBIO MPOTPAMMHOTO
npoaykra Simcenter Amesim;

— IIpoBoauTh pacdyeTsl METOAOM MMHUTAMOHHOTO MOJEIHPOBAHUS C MOMOIIBIO

IPOrpaMMHOro MpoAyKTa Simcenter Amesim;

— IIpoBoaUTH OTIAAKY YACIEHHOW MOIENIA MPOEKTUPYEMOTO U3AENHS C TOMOILBIO

MIPOrpaMMHOr0 NpOoAyKTa Simcenter Amesim.

— IloaroraBnuBate pacueTHble 3D MOAEIM KOMIIOHEHTOB K MPOYHOCTHOMY
pacuetry B SIMCENTER 3D;

— DBBbBINONHATE TPOYHOCTHBIE pacyeTbl KOMIOHEHTOB B 3D DOCTaHOBKE C
npumenenneM SIMCENTER 3D;

— OO0pabateiBaTh pe3ynbTarhl NpodHOCTHHIX pacyeToB B SIMCENTER 3D;

— TIpoBoauTh Bamuaamuio udpoBOro ABOMHUKA.
3HaTk:

— IlpuHIMIBI CKBO3HOTO MIPOCKTUPOBAHUSI KOMIIOHEHTOB U U3ICIIH;

— Ha6ops! npunoxenuii naketa NX CAD u ux ¢pyHkuuu;

— HWurepdeiicel u uncrpymentsl NX CAD;

— Oramsl pazpadotku CAD monenu B NX CAD;

— Tlonstus o0bekToB B Teamcenter;

— WuTepdeiic 1 MHCTPYMEHT yNpaBJIeHHUs MOTOKaMu paboT mo uzaenuto B [10

Teamcenter.

— Ha3naueHue CHUCTEMHO-OPUEHTUPOBAHHOTO TOAXOAa K MPOCKTUPOBAHUIO
uznenuit (SDPD);

— Hasnauenue metojia pa3padoTku KoHuenuuu oyaymero uznenus (RFLP);

— IlpunHIUner mocTpoeHus 6a30BOM apXUTEKTYPhI IPOCKTUPYEMOTO U3/ICIHS;

— HWurepdeiic m uactpymentsl [10 Simcenter Amesim;

— Bunel B3auMocBsi3el Mex Iy dIeMeHTaMu 0a30BOM apXUTEKTYPHI U CIIOCOOBI UX
noctpoeHus B [10 Simcenter Amesim;

— AJTOpUTMBI CO3/IaHUs TTOJIb30BaTeNIbcKuX OnbmrnoTek B [1O Simcenter Amesim,;

— IlonoxxeHus: TEOPUM ONITUMHU3ALINY;

— Mertozs! pelieHust 3a71a4 ONTUMHU3AIUY;

— IIporpamMmHbIe KOMILIEKCHI JIJIsl pEUIEHUS 3a7a4 ONTUMHU3ALNY;



— HaznaueHnue MeToa UMUTAIIMOHHOTO MOACIIUPOBAHUS;

— Ipunnunst padoTel co BectpoeHHbIMU OnbmmoTekamu [1O Simcenter Amesim;

— IlpuHIMOBI TOCTPOCHHMS MHOTOKPUTEPHAIBHBIX MOJEJIECH Ha OCHOBE
TpeboBanuii B 1D mocTaHOBKE Ha BCEX ATanax >KM3HEHHOTO IIUKJIA U3JEIUS;

— CnocoObl OTHAAKM YMCIEHHBIX MOJENe mnpoektupyemoro msaemus B [10O
Simcenter Amesim.

— Bwuasl u HazHaueHHe BcTpoeHHBIX 0ubanoTek [10 Simcenter Amesim B 0061acTu
MaIIMHOCTPOCHHUS.

— TpeOGoBanus K TBEPAOTEILHON MOACIIN U3IETUS JIJIsl IPOBECHUS TPOYHOCTHBIX
pacuéroB B [10 SIMCENTER 3D;

— Drtamnbl NOATOTOBKM TBEPAOTEIIBHOM MOJEIM M METOJbl OLICHKM KadecTBa
MOJATOTOBKM TBEPAOTEIBHOW MOJEIM K TMPOYHOCTHBIM pacu€éram B [IO
SIMCENTER 3D;

— DrTarbl NOCTPOCHUS pacCyYETHON KOHEUHO-IEMEHTHON CETKH;

— Anroput™m 3ajaHus (U3MKO-MEXaHMYECKHX CBOMCTB MarepuasioB B 1O
SIMCENTER 3D;

— MeToabl 3aAaHUs TPAHUYHBIX YCIOBUI M HAarpy30K JUIS IOCTPOEHHOW MOJENIN
mznenus B [10 SIMCENTER 3D;

— Metonbl pacuéTa HanpsHKEHHO-IePOpMUPOBaHHOTO cocTostHUA u3aenus B 110
SIMCENTER 3D;

— HHCTpyMEHTHI 7151 BBIBOJA PE3YIHTATOB IPOYHOCTHOTO pacuéra B BUIE JaHHBIX
JU1s TpauKOB, TAOJIHIT,

— HWHcTpyMeHThI 1 TpadU4ecKoro OTOOpaXKE€HUs! pe3ybTaTOB MPOYHOCTHOTO
pacuéra Ha MOJEIIH;

— IlpuHIMOB BajdWAALMK PACUYETHOTO MCCIENOBaHUs, BbIMoJHEHHOro B I1O
SIMCENTER 3D;

— Ilpouenypy (MeToauky) Baluau3alMu LUPPOBOro JABOMHHKA Ha 0ase
npouyHocTHBIX pacyeToB B SIMCENTER 3D;

— Cnoco0Obl MHTEpHpeTaluy pe3yJbTaToB Baluaaluu LU(POBOro ABOWHUKA U
npuHITHE perieHus oo otnaake 3D monenu.

OCHOBHBIMM  33/lauaMH  M3YYEHHUS JUCUUIUIMHBI SIBJIIETCA  IOJIyYEHHE
CTYJE€HTaMU  NPOPECCUOHAIBbHBIX  3HAHUW B  0O0JACTM  MEPCHEKTHUBHBIX
MH()OPMAIIMOHHBIXM WHTEJUIEKTYalbHBIX CHCTEM; CHUCTEM O0OpabOTKH OOJIbLINX
JAHHBIX B YCIIOBHUSIX BBITIOJIHEHMS MPOTrpaMMbl IU(GpoBoOil S3KoHOMUKH Poccuiickoit
denepauuy, B TOM 4ucie U B obmactu TpaHcnopTa. L{udpoBeie TexHomoruu B
YCIOBHUSIX  JKECTKOM  KOHKYPEHLMHU  SIBISIFOTCS  CEPbE3HBIM  KOHKYPEHTHBIM
OpPEUMYIIECTBOM 11 (OPMUPOBAHUS HOBBIX PBIHKOB M HOBBIX YCJIOBHUH
(GYHKIIMOHUPOBAHUS PBIHKOB; JUJIsl TPAHC(OPMUPOBAHUS ONEPAIIMOHHBIX MPOIECCOB;



06CJIY)KI/IBaHI/I}I MYJIbTUMOAAJIBHBIX IIEPEBO30K] I/IH(1)OpMaHHOHHO—TCXHOHOFquCKOG
obecrieueHue YIIPaBJIICHUCM TpaHCHOpTHO—HOFHCTH‘IGCKOﬁ ACATCIIBHOCTBION
co3gaHuss €ANHOI'O I/IH(I)OpMaIII/IOHHOFO IMPOCTPaHCTBA. I_[I/I(i)pOBaSI JJOTUCTHUKA TaKXKC
BO3HUKACT KaK OTBET HAa BbI3OBbI HH(I)pOBOfI 9KOHOMMKH, JIsI TPAJUITMOHHOT'O CCKTOPA
TPaHCIIOpTa JIOI'CTHUKH, TaKue KaK CTPCMUTCIILHO HU3MCHAIOIIAsACA,
CBEPXKOHKYpPEHTHAsi Cpejla, CJIOXKHOCTh IIEMOYEK IOCTABOK, OBICTPHIE W3MEHUS
OKHMJIAaHUH KJIMEHTOB U OrpaHUYEHHBIE PECYpPChl HHPPACTPYKTYPHI.

OOyuenue o JVCLIUIUIMHE «CuncTemMbl aBTOMaTU3NPOBaHHOIO
MPOEKTUPOBaHMSA aBTOMOOW/A» HampaBlIieHO Ha (POPMHpPOBAHHE y OOYUAFOIIHUXCS

CIACAVIOINX KOMIOETEHIINN:
Koa m HamMeHOBaHHEe KOMIIETEHIIMH I/IH)I]/IKaTOPLI JOCTHIKCHUSA

KOMIIETCHIIUN

ITIK-6. CiocobGeH moAroToBUTh VIIK-6.1. O6
HOPMAaTUBHO-TCXHUYCCKYIO JOKYMCHTAILUIO ~0.1. LONaaaeT 3H§HMHMM METOAMKM
na ATC nposeaeHna NcnbiTaHKU ANAa Noy4YeHUA

cepTudmkata Ha 04o6peHNne TUNa
TPaHCMOPTHOIO CPeACTBa,
NpogeccroHanbHON TEPMUHOMOMN Ha
MHOCTPaHHOM $i3blKe (aH TMACKNIA),
TEXHO/IOTW BEAEHWUSA MEePEroBopoB 414
MOArOTOBKM HOPMATMBHO-TEXHUYECKOW
LOKymeHTaumm Ha ATC,;

NMK-6.2. YMeeT NPUMEHATbL 3HaHNS
METOAMKM NPOBEAEHMNS UCNbITaHWIA ANs
noslyveHns cepTugmkara Ha ogobpeHmne
TUMa TPAHCMOPTHOrO CPeLCTBa,
NPO(ECCMOHA/IbHOW TEPMUHONOIMN Ha
WHOCTPaHHOM f3bIKe (aHTIMACKWIA),
TEXHO/IOMMN BEAeHUA MeperoBopoB A1
MOATrOTOBKN HOPMATUBHO-TEXHNYECKOW
JOKyMeHTaumm Ha ATC,;

NMK-6.3. BnageeT HaBblKaMy NOATOTOBKN
HOPMaTUBHO-TEXHUYECKOW LOKYMEHTaLMM
Ha ATC.




2. MecTO TMCUMILITHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucoumarHa OTHOCUTCS K o0s3aTeiabHOM dYacTH Onoka bl «JlucourianHb
(MOTynn)».

ConepxxarenpHO OHa CBg3aHa co crenyrommuMu  BxoasmuMu B OOII
MAarucTpaTypbl TUCUUATUIMHAMU:

—  OCHOBBI HAYYHBIX UCCIEAOBAHUML.
—  Kouctpyuposanue U pacyeT aBTOMOOU/A

3. CTpyKTypa H coJep:KaHue JUCHUILTHHBI

OOmas TPya0eMKOCTh JUCIHHUILUIMHBI cOocTaBisgser 3 3aderHble exuuui; (108
9acoB).

3.1 Buabl yueOHOI padoThI U TPYI0EMKOCTH
(mo hbopmam 0OydeHMs)

3.1.1. Ounas ¢popma oOydeHus

Ne CemecTpsl
n/m Bup y4ye6Hoii padoThI Koauyecrso 8
4yacos
1 | AyanTopHble 3aHATHUS 54 o4
B ToM uucne:

1.1 | Jlexuunm

1.2 | CeMuHapcKue/IpaKTHIECCKHUE 3aHSATHSI

1.3 | JIaGopaTopHble 3aHATHS o4
2 | CamocTosiTeJbHAsA padoTa 54 o4
3 | IIpoMexXyTOUHASI ATTECTALHSA




3auer

HToro

108

3.2
(o popmam oOydeHUs)

3.2.1. Ounas ¢popma oOyueHus

TemaTnyecKkuM mjiaH N3YYCHUS NUCHHUIIINHBI

TpynoeMKocTh, 4ac

AyauTopHasi padora =
g ) w 2
o = = S =
Ne Paszneabl/TeMbl - S & o 5 S
n/n JUCIHUIIINHBI 5 § & % % %3 S R =
2 | £ | 2o | 25| 5858
o) SIS SE| 22| 8¢
S | 85 |2 &gl 24
g | S8 |F5|3
1 OCHOBHBIE TPUHLIUIIBI U 8 - - 4 - 4
(YHKIIMOHATTLHBIC BO3MOKHOCTH
Siemens NX CAD
P [IpoexktupoBanue B NX CAD u 9 - - 4 - S
Teamcenter
3 OCHOBBI CHCTEMHOT'0 POEKTHUPOBAHUS 8 - - 4 - 4
4 [IporpammHas peanusanus 9 - - 4 - S
npoektupoBanus B [1O Simcenter
Amesim
o) Pa3paboTka UMHUTAITMOHHON MOJENH — 9 - - 5 - 4
co3anue 6a3oBoi apxuTekTypsl B [10
Simcenter Amesim
6 BupTtyanbHblii TPOTOTUIT U3JIETHSL. 9 - - 5) - 4
CoBpeMeHHbIE METO/Ibl YUCTICHHOTO
MOJICTTUPOBAHUS JIJISI PEIICHUS 3a71a4
MIPOYHOCTHU
’ OcCHOBHbIE NPUHLHUIIBI U 8 - - 4 - 4
(G yHKIIMOHATBHBIE BO3MOKHOCTH
SINCENTER 3D mis co3ganns
BUPTYaJIbHOTO MPOTOTHIIA U3JIETHHA
8 [Toxroroska pacuerHsix 3D Momeneit k 8 - - 4 - 4
MIPOYHOCTHOMY PacyeTy B
SIMCENTER 3D
0 [TocTpoeHue ceTouHOol MOJEINH B 8 - - 4 - 4
SIMCENTER 3D
10 3aziaHue Harpy30K U rpaHUYHBIX 8 - - 4 - 4
YCIIOBU IPHUMEHUTEITHHO MOJICITH
SIMCENTER 3D
11 du3nuecKre MOJIEIU U pelaTeu B 8 - - 4 - 4
SIMCENTER 3D
12 O06paboTka pe3yabTaToOB MPOYHOCTHBIX 8 - - 4 - 4

pacueroB B SIMCENTER 3D
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[TpoBenenue Bauau3anuu UG POBOTO 8 - - 4 - 4

JBOWHUKA Ha OCHOBE MMPOYHOCTHOTO
pacuera B SIMCENTER 3D

Hroro | 108 54 - o4

3.3

Coaepxxanue TUCHUNINHBI

1. Untepdelic U HHCTpYMEHT ympaBieHHss moTtokamu pador B I[1O
Teamcenter

2. BuptyanpHbli MOpOTOTUN u3AeIus. MeToapl M OCHOBBI CKBO3HOTO
MPOEKTUPOBAHUS. [[pUHIIUIIBI CKBO3HOTO TPOSKTUPOBAHUS KOMIIOHEHTOB
1 U3JICITUN.

3. Ilpunnunel u QyHKIHOHANBHBIE BO3MOKHOCTH Siemens NX CAD mnsa
NPOCKTUPOBAHUS  BUPTYAJIBHOTO MPOTOTHNA  HU3JETUS. Habop
npwioxkeHuit makera NX CAD u ux dyHKuuu.

4. TexHONOrMM U HHCTPYMEHTHI padboThI ¢ MoaysieM Sketch

5. TpeboBanusi K TBEpPAOTEIBHOM MOJEAM H3AENUS [JIs1 MNPOBEICHUS
npoyHOCTHBIX pacu€ToB B [I0 SIMCENTER 3D. Drtanbel noarotoBku
TBEPJOTEIBbHON T€OMETPUH C TMOMOIIBI0 0a30BbIX HHCTPYMEHTOB NX
CAD.

6. Dtamsl pazpabotrku CAD mozaemu B NX CAD u Teamcenter

. Monyns pabGoTHI C MOJTHBIMU COOPKaMU U COOPOYHBIMH STUHUIIAMH

\l

8. MeXIuCUUIUITMHAPHBIA TOAXO0M Ui pa3paboTKU CIOXKHBIX H3ACITUH.
Cucremnoe IPOEKTUPOBAHHUE. Ha3nauenue CUCTEMHO-
OPUEHTHPOBAHHOIO TOJXOJa K NpoekTupoBaHuto wusnemuii (SDPD).
Mertonpl cuctemuoro npoektupoBanus (RFLP, MeToapl uMUTAIIMOHHOTO
mojaenupoBaHusi). [lpuHiIMnIBl TOCTpoeHUsT 0a30BOM  APXUTEKTYPHI
IPOEKTUPYEMOTO U3JIETHUS

9. Meroasl HMMHUTAIIMOHHOTO MojenupoBaHus. [IpuHIUIIBI TOCTpOEHUs
MHOTOKpUTEpHUATIBHBIX MOZIENIe Ha OCHOBE TpeOoBaHuii B 1 D mocTaHoBke
Ha BCEX 3Tanax *XU3HEHHOTO LMKIIA U3/1eNus

10.Ilporpammuble  pemieHust sl cucteMHoro npoektupoBanus (110
Simcenter Amesim). HWurtepdeiic u wmuHcTpyMeHntsl [1O Simcenter
Amesim. Tlopsmok paboTel €O BCTPOEHHBIMH OmOmmorekamu I10
Simcenter Amesim. Keiicbl o pabote co BCTPOCHHBIMU OHOIHMOTEKAMHM
ITO Simcenter Amesim (OmbIT MalIMHOCTPOUTEIILHBIX MPEATPHUITHI )

11.Teopus ontumuzauud. MeTOAbl pElIeHHUs 3aJady  ONTUMU3ALUU.
[IporpaMmMHbIe KOMIUIEKCHI JIJIsl PEILICHUS 3a1a4 ONTUMU3ALNH

12. Texnonoruu pabdotel B IIO Simcenter Amesim. MeToauka OTIaIKU
YHCJICHHBIX MoOJeNiel mpoektupyemoro wusnenus B [1O  Simcenter




3.4
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Amesim. Buasl B3auMOCBSI3eH  MEXAy dJIEeMEHTaMH  0a30BOii
apXUTEKTYpHI U criocoObl ux nmoctpoenus B [10 Simcenter Amesim

13.Ucnonnp30Badyue © CcO3JaHUE IOJb30BaTelbckux Ouommuorexk 11O
Simcenter Amesim i MOIETMPOBAaHWS JBHraTelied M CHIIOBBIX
YCTaHOBOK

14 BupTyanbHblii IPOTOTHUIT U3AEHS. METOIbI YUCIEHHOTO MOIETUPOBAHUS
s pemienus 3aaad npouHoctu: 1D-CAE monenupoBanue 6e3 3D, 3D-
CAD npoexrtuposanue, 3D-CAE monennpoBanue (ra3olniHaMuKa, TEIio,
POYHOCTh, TPEIIMHOCTOMKOCTh, TUHAMUKA, BUOpaIuu, akyctuka), 1D-
CAE cucremnoe mozaenupoBanue, ko-cumyiisiiusa ¢ 3D-CAE

15.1Ipunmunel 1 (QyHKUHOHANBHBIE BO3MOXKHOCTH Simcenter 3D st
CO3/IaHUsI  BUPTYaJIbHOTO TMpoOTOTHNA u3Aenus. TpeboBaHus K
npoyHocTHbIM pacuyetaMm B [1O SIMCENTER 3D

16.2T1amnbl MOATOTOBKY TBEPAOTEIHLHON MOJIENM U METO/Ibl OIICHKH KauecTBa
MOATOTOBKU TBEPAOTEIBHON MOJENIN K MPOYHOCTHBIM pacuétam B 110
SIMCENTER 3D

17.AaropuT™M 3alaHus WCXOAHBIX JAHHBIX W TMPOBEACHHUS MPOYHOCTHBIX
pacuetoB B [10 SIMCENTER 3D.

18.TTopsimok moctpoenus cerounoi moaenu B [IO SIMCENTER 3D

19.Metonpl 3amaHusl TPAaHUYHBIX YCJIOBHH W HArpy30K TBEPIAOTEIbLHOMN
monemu u3fenua B [IO SIMCENTER 3D. Anroputmbl MOJArOTOBKH
pacyeTHOW reOMETPUU BCTPOCHHBIMU cpeacTBamMu Simcenter 3D

20.ITopssmoxk  w dTambl 3ajaHUs HArpy30K W TPAHUYHBIX YCIOBUH
npuMennTtenbHo K Mozaenu B [1IO SIMCENTER 3D

21.®uznveckue moaenu u pemarenu [10 SIMCENTER 3D

22.3amycK penieHus 1 00paboTKa pe3yIbTaTOB YUCICHHOTO MOACIIUPOBAHUS
B [1IO SIMCENTER 3D

23.1lpuHumiel - aHanmu3a (MHTEpHIpEeTalui) pe3yabTaTOB BHUPTYATbHBIX
ucneiTanuit mudposoro aeoitHuka B [I0 SIMCENTER 3D

24. Tlponienypsl ¥ dTambl Bamuausanuu 1udpoBoro aBoiamka B [10
SIMCENTER 3D

TemaTnka ceMUHAPCKUX/TIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. Cemunapckue/IpakTUUECKHUE 3aHATHUS

1. Pa3pabotka BuptyanmpHoro mporurona u CAD wmomenn ¢
ucnionb3oBanueM  Siemens NX CAD wu Teamcenter (pabora c¢
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UHTEpPEcoM, MPOBEICHNE AHAIMTUYECKUX PACUETOB, BU3yalIH3alus U
KOMITaHOBKa B rpa)uyecKoM BHJIE, YIIPABIEHUE TOTOKaMU padoT)
Co3znanue 1 penakTUpOBaHKUE CKU30B B MoayJsie Sketch

Pa3zpaboTka TBEpAOTENBHOM TEOMETPUM C TMOMOIIBI  0a30BbIX
nHctpymeHToB NX CAD.

Peliennie nH)eHEpHBIX 3a]1a4 B MOJTyJie pabOThI C IOJHBIMU COOpKamMu U
COOpPOYHBIMU E€AMHUIIAMU

[Topsimok BBIMOJMHEHUST PabOT MO TPEXMEPHOMY MPOEKTHUPOBAHUIO C
y4eToM crhenu@UKd MallMHOCTPOUTENbHBIX MPEANpPUITHIA: pelieHue
KEWCOB M0 MPUMEHEHHUIO CUCTEM TPEXMEPHOTO MPOEKTUPOBAHUS
[TpoexktupoBanue B IIO Simcenter Amesim: co31aHUS YUCICHHBIX
MoOJieJIell W3 KOMIIOHEHTOB 0a30BBIX OOIIEHHKEHEPHBIX OUOINOTEK
(nBurarenei, CUIIOBBIX yCTaHOBOK) cpenctBamu 1K Simcenter Amesim
Pa3paboTka 6a30BO¥ apXUTEKTYPbl aBTOMOOWIISI, TOCTPOCHHUE IEPBUUHBIX
(GYHKIIMOHATBHBIX MOJIETIEH, MPOBEJACHUE PACUETOB U OTJIAJIKK MOJIENeH
B [10 Simcenter Amesim

MopenupoBanue asurarens apromoomwist B I10 Simcenter Amesim c
HCIIOJB30BaHUEM BCTPOeHHBIX OnOnunotek [1O Simcenter Amesim

3.4.2. JlabopaTopHbI€ 3aHATHS

1.

[ToaroroBka TBEpPAOTENBHON MOJEIU BCTPOECHHBIMH cpeactBamu [10
SIMCENTER 3D

[IpoBeneHre OIEHKM KauecTBa IMOJTOTOBKU TBEPAOTEIBHOM MOJACIH K
npouyHocTHBIM pacueram B 11O SIMCENTER 3D

[TocTtpoeHne pacueTHOM KOHEYHO-3JIEMEHTHOW CETKU TBEPAOTEIbHOU
mozenu B [1IO SIMCENTER 3D

[IpoBenenne pacueToB HANPSKEHHO-AEPOPMUPOBAHHOTO COCTOSIHUS
uznenus B [IO SIMCENTER 3D. Baenapenue nunctpymeHTOB 00pabOTKH
pe3yJabTaTOB MPOYHOCTHOIO pacu€ra ¢ NOPUHIUIIBI  BaJWIalHUU
pacuetHoro uccieaoBanus, BoinojgHeHHoro B [0 SIMCENTER 3D
3ajaHue Harpy30K U TPAHUYHBIX YCIOBUM MPUMEHUTEIBHO K MOJICIH B
ITO SIMCENTER 3D

Coznanue pusnveckux mogneneit u pemartenu [10 SIMCENTER 3D
[IpoBenenne MmMycKOBbIX PabOT W 00pabOTKa pe3yabTAaTOB UYUCICHHOTO
moaenupoBanus B [10 SIMCENTER 3D

AHaIIN3 CXOAUMOCTH U JTOCTOBEPHOCTU PE3YJIbTATOB MOJICIIMPOBAHUS B
ITO SIMCENTER 3D
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3.5 TeMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBoii MpoeKT He IPeTyCMOTPEH M0 YHEOHOMY IUIaHy
4. YueOHO-MeTOAuYecKoe U HH(popMaLMOHHOE o0ecrieueHne

4.1 Hopmatusnbie 1oKyMeHTbI 1 'OCTsb1

TOCT P 70249-2022 HAIIMOHAJIbHBIN CTAHJAPT POCCUMCKOU
OEINEFPALIMN CUCTEMbBI HCKYCCTBEHHOI'O HMHTEJUIEKTA  HA
ABTOMOBMJIBHOM TPAHCIIOPTE BricokoaBTOMAaTH3UPOBAHHBIE
TPAHCIIOPTHBIE CpeICcTBA. TEepPMUHBI U ONpeICTICHUS

F'OCT P 58837-2020 HAIIMOHAJIbHBIM CTAHJAPT POCCUNCKOU
OEJIEPALIMN ABTOMOBUNJIBHBIE TPAHCITOPTHBIE CPEACTBA CUCTEMBI
ABTOMATHU3NPOBAHHOI'O  VIIPABJIEHMA ~ OBIIWUE  TTPUHIMIIBI
[TPOEKTHPOBAHUA

I'OCT 2.103-2013 Equnas cucteMa KOHCTPYKTOPCKOM ToKyMeHTauuu. Ctaauu
paszpabotku. — M.: Crannaptundopm, 2019. — 8 c.

I'OCT P 57100-2016/ISO/IEC/IEEE 42010:2011 CucremMHas u nporpaMMmHasi
uHxeHepus. Onucanue apxutektypsl. — M.: Ctangaptundopm, 2016. — 36 c.

4.2  OcHoBHasi IuTEpaTypa

1. B.B. becnanos. OcHoBbl npoektrpoBanus u CAIIP. / MeTtoauueckue ykazaHus
K BBINOJIHEHUIO JabopaTopHbIX padoT. - Tomck, uza-so TITY, 2010.- 13 c.

2. KocsxoB Anexkcannp, Cutr Y. u np. Cucremnass uaxenepus. [IpuHuumnsr u
npaktuka. [lep. ¢ anrin. [Tox pen. B.K. batospuna. — M.: JIMK Ilpecc, 2014. —
636 c. — ISBN 978-5-97060-122-8.

3. C.A.Opnos I[Iporpammuas unxenepus. [lurep, 2016 r.

4. Cemakun, Urops ['ennanbeBuu. IIporpaMMupoBaHue, YUCIEHHbIE METOIbI U
MaremaTudeckoe MojienupoBanus [ Tekct] : yueoHoe nmocodue / W. I'. CemakuH,
O. JI. Pycaxoga, E. JI. Tapynun, A. I1. [lIkapanyta. - Mocksa : KHOPYC, 2017.
- 297 c.; cMm.; ISBN 978-5-406-00862-1

5. Tapacos, B.H. Uucnennsie metoasl. Teopusi, anropuT™Mel, mporpaMmmsl [ TekcT]:
YyeOHoe mocoOue TMpeaHa3HAue€HO M CTYJIEHTOB  CHEIHAIbHOCTEN
narnpasieHus 230100 - UudopmaTuka u BeIYUCIUTENbHAS TeXHUKA. - Camapa :
III'YTH, 2017. - 266 c.; cm.; ISBN 5-7410-0451-2

6. Komanes, /I.b. Ilpouecc Siemens SDPD (cucteMHO-OpHUEHTUPOBAHHBIN TOJIXO/T
K pa3paboTKe u3lenuid) B 3aa4ax pa3pabOTKu aBTOMOOUJIEH, ClieMAIbHOU U
BHennopoxHOM TexHuku. CII6.: Siemens Industry Software, 2015.



13

7. Ilytunues, C.B. MexaHnuueckue TMOTEPU B TOPUIHEBBIX JABUTATEIAX:
cCrienuaibHbIe IJ1aBbl KOHCTPYUPOBAHUA, pacu€Ta U UCHBITAHUM. DIEKTPOHHOE
yueOHoe uznanue / C.B. Ilyrunues. — Mocksa: MI'TY um. H.3. baymana, 2011.
— 288 c.

8. Cemaxun, Urops ['ennanpeBuu. [IporpamMmmupoBaHue, YMCICHHBIE METOIBI U
MareMaTtndeckoe moaenupoBanue [Tekcrt] : yue6Hoe mocodue / U. I'. CemakuH,
O. JI. Pycakosa, E. JI. Tapynun, A. I1. [lIkapamyra. - Mocksa : KHOPYC, 2017.
- 297 c.; em.; ISBN 978-5-406-00862-1

9. Tapacos, B.H. Uucnennsie meTopl. Teopusi, airopuTmsl, mporpammsl [ Teker]:
YyebHoe mocobue mpeAHa3HAYeHO I CTYJEHTOB  CIEIHMAIbHOCTEH
HamnpasieHus 230100 - UudopmaTuka u BelMUCIUTENbHAS TeXHHUKA. - Camapa :
[II'YTH, 2017. - 266 c.; cm.; ISBN 5-7410-0451-2

10.Toxkapea, C.A. [IpuknagHas ra3oBas TMHaMHAKa. UNCIICHHBIC METOIBI PEIICHHS
runepOoIMUeCcKUX CUCTEM ypaBHEeHHH : yueOHoe nmocodue / C.A. TokapeBa. —
Cankr-IletepOypr : Jlanp, 2019. — 244 c¢. — ISBN 978-5-8114-3741-2. —
Texcr : anexTpoHHsblt // Jlanb : snekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118622 (nara obpamenus: 13.03.2020). — Pexum
J0CTyNa: JUIsl aBTOPU3. MOJIb30BATENEH.

11.Ky3pmuH, Anekceit MuxaitioBud. MojaenupoBaHue MPOLECCOB JOMATOYHBIX
MAalllMH ¢ ucnoip3oBaHueM cpeacts Star CCM + [Tekct] : mpakTuyeckoe
nocobue / A. M. Ky3pmuH ; MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit
Qenepanuy, banTUHCKUM TOCYIApCTBEHHBIM TEXHUYECKHN YHUBEPCUTET
"Boenmex". - Cankr-IlerepOypr : BI'TY, 2017. - 37, [1] c. : un.; 20 cm.; ISBN
978-5-906920-58-4 : 100 7k3.

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

4.3 JlomoaHuTe bHAS JUTEpPaTypa

1. KommproTepaple  Moaend B HWHPOPMAIMOHHBIX  TEXHOJOTHUAX  Ha
xKenesHogopoxkHom Tpancnopre [.B.Cmenmapes M.:. MUUT, 2005 HTH
MUUTa.Ox3emmuisiper: Ob (3), U3 (2) Bee pazaensic. 3- 179

2. DddexTnBHOE DYHKIIMOHUPOBAHUE KEJIE3HOJOPOKHOTO TPAHCIIOPTA HA OCHOBE
uHpopmarmorHsix TexHonoruit A.C. Mumapun M.: BUHUTHU, 2007 HTH
MUUTa. Ox3zemmsapsr: Db (3) Bee pazaensic. 3- 300

4.4  JjaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl



14

1. DOBC «YHUBEPCUTETCKAJI BUBJIMOTEKA OHJIAMH»
www.biblioclub.ru

2.  OBC «BOOK.ruy» https://www.book.ru

3. DBC «ZNANIUM.COM» www.znanium.com

4. O0P HaxoauTcs B pa3paboTke.

45 JluueH3HOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHOe
ol0ecmeuenmne

1. Office / Poccuiickuii makeT 0(hpUCHBIX MPOTpaMM

46 CoBpemeHnHble npodeccuoHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHbIEC CHCTEMbI

1. 1 http://rushim.ru/books/electrochemistry/electrochemistry.htm - siekrponnas
OubamoTeKa

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

3. KoncynwranT Ilnroc - cpaBodHasi mpaBoBasi cucteMa (JOCTYI 1O JIOKaJTbHOMN
CETH C KOMIBIOTEPOB OMOIUOTEKN)

4. CIO Mockosckoro ITonurexa

5. MaTepuaibHO-TeXHHYECKOe oOecreyeHmne

CneunanusupoBannble ayautopuu «llepenoBas WH)XEHEpHas IIKOJIay:

AB4701 u AB4710 ocnHamieHHble OpOeKTOpOM, 3kpanom, [IIBM.

6. MeToauyeckue peKoMeHAalNU

6.1 Meroanyeckne peKOMeHAAIUN /Il MPeNoAaBaTeis M0 OPraHNu3anuu
00y4eHus

OCHOBHBIM TpeOOBaHUEM K MPETIOAABAHUIO JTUCITUTIIMHBI SBIISICTCS TBOPUECKHUI
POOIEMHO-TUATIOTOBBIM TOAXO0J, MO3BOJISIONINNA TIOBBICUTh MHTEPEC CTYACHTOB K
COJIEP>KaHUI0 y4eOHOr0 MaTepHaIa.

OcHoBHas (opma U3ydeHHs] U 3aKPEIUICHHUS 3HAHUW MO JTON JUCHMIUIUHE —
JeKuuu W JiabopatopHble 3aHATHs. [IpenonaBatens AOMKEH MOCIEI0BATEIHHO
BBIYUTATH CTYJIEHTaM PsiJl JIEKIUN, B X0€ KOTOPBIX CIEIYET COCPEAOTOUUTh BHUMAHUE
Ha KIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETUYECKOr0 Marepuana, a Takke
OpraHW30BaTh TPOBEICHUE Ja0OPATOPHBIX 3aHATHA TakKWUM OOpa3oM, YTOOBI
aKTUBU3UPOBATh  MBIIUICHUE  CTYJIEHTOB, CTHUMYJHUPOBATh  CAMOCTOSITEIBHOE
W3BJICUCHHEC WMH HEOOXOAuMOW WH(OpMAIMU W3 Pa3IMYHBIX HCTOYHUKOB,
CPaBHUTEJbHBIA  aHAJIM3 METOJOB  PEIICHHM, COMOCTABJICHHE MOIYYEHHBIX


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
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pe3ynbTaToB, (POPMYIHUPOBKY M apryMEHTAIIMI0 COOCTBEHHBIX B3IJIAJI0B HA MHOTHE
CHIOpHBIE MPOOJIEMBI.

OcHOBY yu€OHBIX 3aHSATUHN MO JUCHUIIIMHE COCTABJISAIOT JIGKIIMOHHBIC 3aHSITHS.
Ha mepBoMm 3aHsATHH MO JaHHOW y4eOHON MHCIMIUIMHE HEOOXOIWMO O3HAKOMHUTH
CTYAEHTOB C MOPSAJIKOM €€ U3YUCHUS, PACKPBITh MECTO U POJIb JUCHUIUIMHBI B CHCTEME
HAaYK, €€ IPaKTUYECKOE 3HAYECHHNE, OTBETUTH HA BOIIPOCHI.

TeopeTnueckoe N3y4eHUEe OCHOBHBIX BOIIPOCOB Pa3/I€IOB JUCUHUILINHBI I0JKHO
3aBepiatbes J1aboparopHoil paboroil. TeMbl 3aiau, npeiaraeMbiX CTyIEHTaM JUIs
pelIeHus] Ha MPAKTUYECKUX 3aHATHUSX, OJDKHBI OBITh MaKCUMAJIbHO MPUOJIMKEHBI K
TeMaM TMOCIEAHUX JEKIUN [0 [aHHOW JUCUUIUIMHE. B CBSI3M € yKa3aHHBIM,
LEJIeCO00pa3eH TECHbI KOHTAKT JIEKTOpa C MPEenoJaBaTeliiMH, BeIyIIUMH
71a00paTOPHBIE 3aAHTHUS.

N3yyenne paucuuMruiMHbl 3aBepmiaeTcs 3adeTtoM. OIlleHKa BBICTABISACTCS
mpernojiaBaresieM M OOBSABISETCS TMochie oTBera. lIpemonmaBarens, MPUHUMAIOIIMMA
3a4€eT, JIMYHO HECET OTBETCTBEHHOCTD 34 IPABUJILHOCTH BBICTABIICHUS OLICHKHU.

IIporpamMma cocraBiieHa B COOTBETCTBUU ¢ DelepalibHbIM T'OCYIapCTBEHHBIM
oOpa3oBaTeIbHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHus Mo cnenuaibHocTu 23.04.02
«HazeMHbIe TpPaHCIIOPTHO-TEXHOJOTUYECKUE CPEICTBAY.

6.2 METOZ[M‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHUIO JTUCHMUIIJINHBI

CamocTosiTenbHas paboTa CTyJICHTOB MPEICTaBIISIET COOON BaXKHEMWIIee 3BEHO
yuyeOHOro mporiecca, 0e3 NMpaBUIBHOW OpraHu3alryd KOTOPOTOo OOydaroliuics He
MOKET OBITh BHICOKOKBAJIM(DUIIMPOBAHHBIM BBITTYCKHUKOM. CaMocTOsATeNbHAs padoTa
SBJIIETCSI OAHUM W3 BHUJOB yueOHBIX 3aHaATuid. llens camocrositenbHONW pabOThI —
MIPAKTUYECKOE YCBOCHUE CTYIEHTAMH BOMPOCOB YCTPONCTBA TPAHCIIOPTHBIX CPEJICTB,
paccMaTpUBaeMbIX B MPOIECCE M3y4YeHUs AUCHMIUIMHBL. CamocTosATenbHas padoTa
CTYJIEHTOB HAaINpaBJieHa HAa HM3yYEHHE TEOPETUUYECKOr0 Marepuasna, MOATOTOBKY K
JEKIHOHHBIM,  JJTAOOPAaTOPHBIM,  CEMUHApPCKUM  (MPAaKTUUYECKUM)  3aHATHUSAM;
BBITIOJTHEHNE KOHTPOJIBHBIX 3aJJaHUM.

AynuTopHasi caMOCTOSITeNIbHasE paboTa MO AWCITUIUIMHE BBIMOJTHIETCS Ha
y4eOHBIX 3aHATUSX IO HEMOCPEICTBEHHBIM PYKOBOJICTBOM TPEMOAaBATENS U 110 €ro
3a/lannio. BHeaynutopHas camocTosTenbHas padoTa BBIMTOJIHSETCS CTYJEHTOM IO
3aJIaHUIO TMperoAaBaTessi, HO 0€3 ero HeMmoCPEeICTBEHHOTO YYacTHsl.

3amayaMu CaMOCTOSITENIbHOM paOOThI CTYICHTA SIBIISIFOTCS:

— Ppa3BUTHE HABBIKOB CAMOCTOSITEIbHON yueOHOM padOTHI;
— OCBOCGHHUE COJICPXaHUS JUCIUTUINHBL

— yriyOJieHue cofiep>KaHus U OCO3HAHUE OCHOBHBIX MOHATUN JUCITUTUINHBL



— HCIIOJIB30BaHHC Marcpuaia, C06paHHOFO u IMOJIYYCHHOI'O B Xo0ace
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CAMOCTOSITENIBHBIX ~ 3aHATHA i1 3(QQPEKTUBHON  MOATOTOBKU

g depeHIIMPOBAHHOMY 3a4€Ty U/HIIM IK3aMEHY.

CTyAeHT JOJKEH MOMHUTh, YTO HAYMHATh CAMOCTOSITENIbHBIC 3aHATUS CIETYET
C MEPBOTO CEMECTpa M MPOBOAUTH UX PEryisipHO. KaXknplil CTyAeHT JOJKEH caM
IUIAaHUPOBATH CBOIO CaMOCTOSITENIbHYIO PabOTy, UCXO/sl U3 CBOMX BO3MOXHOCTEH U
MPUOPUTETOB. DTO CTUMYJIUPYET BBIOIHEHUE padOThI, co3/1aeT 0oJiee CIOKOWHYIO

06CTaHOBKy, 4TO B UTOI'C ITOJIOKHUTCIIBHO CKAa3bIBACTCA HA YCBOCHHUHN MaTCpHalia.

CTyaeHT A0KEH IOMHUTB, YTO B IPOLECCE 00YUEHUS BAXKHEUILIYIO POJIb HTPAET
camocCTosITeNIbHAs paboTa € TEXHUYECKOM maureparypoi. Hayumtecs pabotars ¢
TEXHUYECKOH JIUTepaTypol — BayKHEWIIas 3a7a4a cTyJeHTa. be3 aToro HaBbika OyAeT
YpEe3BbIYANHO TPYIHO M3y4aTh MNPOrpPaMMHBIA MaTepuai, U MHOTO BPEMEHH OyjaeT
NOTPAvYE€HO HEepalnOHaIbHO. PaboTa ¢ TEXHMYECKOW JTUTEPaTypOil CKIaJIbIBAeTCs U3
yMeHMsI 110J100paTh HEOOXOAUMbIE KHUTH, pa300paThCsi B HUX, 3aKOHCIIEKTUPOBATb,

BI)I6paTB I'IaBHOC YCBOUTD U IIPUMCHUTD Ha ITPAKTHUKC.

/. ®OH/I OLIEHOYHBIX CPE/ICTB

7.1  Meroabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTATOB 00yYeHUs!

B mnponecce o00ydeHHs HCHOIB3YIOTCS CJEAYIOIIME OLEHOYHBIE (POPMBI
CaMOCTOATENbHON PabOThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS

YCIIEBA€MOCTHU U IIPOMEKYTOUYHBIX aTTCCTaHHﬁ:

-IIOAIOTOBKA K J'Ia60paTOpHBIM 3aHATUSIM U BBIIIOJIHCHUC U 3a1MUTA UX,

- BBITIOJIHCHHUC CaMOCTOATCIIbHBIX pa60T 10 TCMaM.

7.2

IIkajia 1 KPUTEPUH OLICHUBAHNS Pe3yJIbTATOB 00y4eHUs

Ixana
OLleHMBaHUA

Onucanune

3aureHo

BoinonHeHs! Bce BBl yueOHOM paObOThI, MPEAYCMOTPEHHBIE YU€OHBIM IJIAHOM.
CTyneHT JEMOHCTPUpPYET COOTBETCTBHE 3HAHWM, YMEHMI, HaBBIKOB
NpPUBEIECHHBIM B Ta0MUIaX IoKa3aTelel, Omepupyer MNpHOOPEeTEHHBIMU
3HAHUSMHU, YMEHUSMHU, HaBbIKAMH, IPUMEHSIET UX B CUTyallUsIX MOBBILICHHON
cinoxHocTu. [Ipu 3TOM MOTyT OBITH JOMYIIEHbl HE3HAYUTENIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyJHEHUS MIPH aHAIUTUYECKUX OINEpalUsX, IEPeHOCe 3HaHUN
Y YMEHUH Ha Ipyrue KOHCTPYKIHH.
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He BoimonHeH oauH unu Oosee BUAOB yuyeOHON pabOThI, MPeayCMOTPEHHBIX
yueOHbIM M1aHOM. CTYZEHT IeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUIA,
YMEHHH, HaBBIKOB IPHUBEIECHHBIM B TaOIMIAX IOKa3aTeNieH, IOMyCKaloTCs
He 3auteHo | 3HauuTeNbHBIE OUIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB
10 psAly TIOKa3aTesel, CTYJ€HT UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IpU
ONEpUPOBAHUM 3HAHUSMU W YMEHUSMU IIpM HX IIEPEHOCE Ha Jpyrue
KOHCTPYKLMH.

7.3  OueHo4YHBbIE CpeaCTBA
7.3.1. Texymuii KOHTPOIb

1. Bremonaenune s3nemenroB CAD monenu 8 NX CAD u Teamcenter

2. Co3maHue W3NeNWid W HAINOJHCHHWE WX JAaHHBIMH B DJIEKTPOHHOW CTPYKTYpe
IPOEKTa CO3/IaHUs HOBOT'O TUTIA JABUTATENeH

3. Msyuenue matepuanioB D YK ¢ BBITOJTHEHHEM TECTUPOBAHUS JJIsI CAMOKOHTPOJIS

4. Co3manue W U3MEHEHHE JTaHHBIX DJIEKTPOHHOUM CTPYKTyphl uznenus B PLM-
cuctemsl 110 Teamcenter

5. M3yuenue matepuasioB D YK ¢ BBIITOJIHEHHEM TECTUPOBAHUS JJIs1 CAMOKOHTPOJIS

6. TpexmepHOoe TPOCKTHPOBAHWE IIATyHa JJII  MAIIHHOCTPOUTEIHLHOTO
MIPEANPUATHS

7. TlogroroBka pacueToB W JAHHBIX JJI MOJCIUPOBAHUS JIBUTATEICH U CHUIOBBIX
ycraHoBoK B 1D mocranoBke B [TO Simcenter Amesim

8. Co3zmanne mnoap3oBaTenbckux Ounoamorek 11O  Simcenter Amesim i
MozaenupoBaHus asurarens 8/IM-21 Ha ocHoBe TpeboBanmii u3 T3 Ne 8 [M-
21K.00.000

9. Pemenne 3amad  TPOYHOCTH  PA3NMYHBIMH ~ METOJAMH  YHCICHHOTO
MOJCITUPOBAHUS

10.Ompenenenue TpedboBanmii k mpoyHocTHbIM pacueram B [IO SIMCENTER 3D

11.Bb160p kpuUTEpHEB Ka4eCTBA MOATOTOBKU PACYETHONW I€OMETPUM BCTPOSHHBIMU
cpeacrBamu [10 SIMCENTER 3D

12.TIpoBenenne pacyeToB U 00pabOTKa PE3yIbTATOB MPOYHOCTHBIX pacueToB [10
SIMCENTER 3D (Ha npumMepe y3/10B U KOMIIOHEHTOB U(POBBIX JBOITHUKOB)

13.Onpenenenre cxeM MapauiebHBIX BBIYUCICHUNW U B3aUMOCBS3EH TIpHU
BBITIOJITHEHHUH TTPOYHOCTHBIX pacueToB B 3D mocTaHOBKE

14.TloaroToBKa (pu3N4eCKOTO OTOOPAKEHHS PE3yJIbTATOB MPOYHOCTHOTO pacyeTa
Ha MOJIEITH

15.UuTepnperaius pe3yibTatoB ynuciaeHHoro mojaenuposanus B [I0 SIMCENTER

3D
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16.C60p naHHBIX U 00pabOTKa Pe3yJbTaTOB BUPTYAIbHBIX UCIBITAHUMN ITU(POBOTO
neoiiHnka K Baymaanuy B 110 SIMCENTER 3D

7.3.2. [IpomexxyTOUHAs aTTeCTaIUs
KontponrsHoe 3ananue

PesynbraTsl
(ocBOCHHBIE IToxa3zatenu OLCHKH
npodeccuoHarbHbIE pe3ynbTaTOB
KOMIICTEHIIHN )

1. 1D w™mogmenp mpencraBieHa B Buie 0a30BoM
apXUTEKTYphl B popmaTe ame.,

2. JneMeHThl  0a30BOM  apXMTEKTyphl  OIKCAaHbI
(pa3paboTaHbI) c UCIIOJIb30BaHUEM
MOJIb30BATEIHCKOTO OMOJIMOTEUYHOTO KOMIIOHEHTa C
pacIIMpeHueM spe.,

3.DOmeMeHTl W CBS3W  0a30BOM  apXUTEKTYpPHI
MonennpoBaTh paboTy

00ecreunBaoT BBIIIOJIHEHHUE U3JICITUEM
cucteM aBTomoomis B 1D 3aIUIaHUPOBAHHBIX (DYHKIHIA,
IIOCTaHOBKE 4. 3ajaHHbIE 3HAYEHHS NapamMeTpU3alUu IO3BOJISIOT

MEHSTh TpaHUYHBIE YCIOBHUS [JIsi TMPOBEICHUS
MHOT'OBAapUAHTHBIX IKCIIEPUMEHTOB B COOTBETCTBUU C
T3 Ha MoaenupoBaHue pabOThI CUCTEM,

PacueTrnble 3HaUCHUS 11€IeBBIX MMOKA3aTeJIeh

NOATBEP kAT cooTBeTCTBUE 1D Moaenu TpeOoBaHUsIM
K U3/1eN1I0 (MOJENb BepUPUIIMIPOBAHA).

MopnenupoBats noBenenre | 1. 3D Mozenb NOJHOCTHIO OTPAXKAET MapaMeTpbl U

nerajie aBToMmoousst B 3D XapaKTCPUCTUKH, 3aJI0KCHHBIC B KOHCTpYKTOpCKOﬁ
JIOKYMEHTAIUU Ha U3JIeNHeE,

2. I3meHeHre BXOIHBIX MapaMeTPOB ITU(POBOTO
JIBOMHMKA MO3BOJISIET MOJIYYUTh YUCIEHHOE
MOJICIUPOBAHUE TUHAMUYECKUX U (PU3NUECKHUX
MPOIIECCOB B COOTBETCTBUU ¢ T3 HA MOAEIHPOBAHUE,

3. 3Ha4YeHHS BBIXOAHBIX TTAPAMETPOB YUCICHHOTO
MOJIEITUPOBAHUS MMOATBEPKIAIOT COOTBETCTBUE
1IM(POBOTO TBOMHHUKA TPEOOBAHUSAM K CUCTEMaM U
KOMIIOHEHTaM,

4. ITporpaMMa 1 METOJIMKA BUPTYaIbHBIX UCIIBITAHUI
M(POBOro ABOMHHUKA MOJHOCTHIO OTPAXKAET
pOTrpaMMy U METOJIUKY (PU3UYECKUX UCTIBITAHUI
OMBITHOTO 00pasIia,

ITIOCTAaHOBKE C
IMPUMCHCHHUCM

SIMCENTER 3D
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5. OTKI0OHEHNE 3HAYCHUW HHTETPATIbHBIX XapaKTEPUCTHK
aTyHa, MOJIy4YeHHBIX 10 pe3yJIbTaTaM Baauaalliu
1udpoBoro ABoiHUKa, cocTariseT He 6osee 10%.
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