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1. Ienu, 327244 ¥ IJIAHUPYEMbIe Pe3yJIbTaThbl 00y4eHHs M0 JMCUUIINHE
Lens qUCIUTIINHBI:
®opMupoBaHUE y CTYJEHTOB TITyOOKHMX TEOPETUYECKUX 3HAHWN U MPAKTUYECKUX HABBIKOB B
00JIaCTU ~ KOMIIBIOTEPHOTO  MPOEKTUPOBAHUS U  MOJCIMPOBAHUS  SHEPrOYCTAaHOBOK €
HCII0JIb30BAHUEM COBPEMEHHBIX IPOTPAMMHBIX CPEJCTB U BBIYMCIUTEIBHBIX METOOB.
3ajaun JUCHUTIINHBI:
PopMHUPOBAHUE TEOPETUUECKUX 3HAHUM:
OcBoeHME OCHOB YMCIIEHHOTO MOJIEJIMPOBAHMS U KOHEYHO-3JIEMEHTHOT'O aHAJIM3a.
W3yuenue cTpykTypbl 1 ocobennocreii coBpeMeHubix CAD/CAM/CAE-cucrem.
O3HakoMJIEHHE ¢ METOJJaMU MperpoLeccuHra u nocrupoueccura FEA-monenei.
OOyyeHne HCIOIb30BAHUIO COBPEMEHHBIX MPOrPAMMHBIX IAKETOB Ui MPOCKTHUPOBAHUS U
aHaJIM3a SHEPrOyCTaHOBOK.
Pa3BuTre nmpakTHUeCKUX HAaBBIKOB:
Osnanenne umHcTpyMeHTamu Siemens NX u Simcenter 3D st co3maHus T€OMETPHUYECKHX
MOJIeJIel U MTPOBEACHUS IPOYHOCTHOTO aHAJIN3A.
[Tpumenenne ANSA/BETA CAE Systems ANSA Meta 11 MOATOTOBKM KOHEYHO-3JIEMEHTHBIX
MOJECIIECH.
Hcnons3oBanue mnapamerpuueckoro ontumuzatopa Siemens HEEDs ans  noBblimeHus
3¢ (HEKTUBHOCTH KOHCTPYKITHIA.
[IpoBenenue cTpyKkTypHOro aHanusa ¢ nomouibto nakera MSC Nastran.
MopnenupoBanue U aHaJIW3 MPOLIECCOB TMAPOJMHAMUKUA U TEIJIOOOMEHA C HCIIOJIb30BAHHUEM
coBpemeHHbIX CFD-niakeToB.
OcBoeHHEe COBPEMEHHBIX TEXHOJIOTHI U IO IX0/I0B:
N3yuenne MeTOJOB aBTOMATH3alMK MPOEKTUPOBAHUS W YIPABJICHUS >KU3HEHHBIM LUKIOM
uznenus (PLM).
®opmupoBaHUEe HABBIKOB PabOThI ¢ ITU(PPOBBIMH IBOMHUKAMU U BUPTYaJIbHBIMH IPOTOTUIIAMH.
[TonuMaHue aKTyadbHBIX MPOOJIEeM U TEPCIEeKTHUBHBIX HAMpaBlI€HUW B MPOEKTUPOBAHUU
HSHEPrOyCTAHOBOK.
[TonroroBka k npodeccuoHalIbHOMN 1€ATEIbHOCTH:
[TproOperenue KOMIETEHIMH, HEOOXOMUMBIX il pabOThl B OTpPACisAX MAaIIMHOCTPOEHUS,
ABTOMOOMJIECTPOCHMS, CYIOCTPOCHHS U JIPYTUX HAINPABIEHUAX, CBSI3aHHBIX C MTPOCKTUPOBAHUEM
1 HKCIUTyaTalleil 3HEpProyCcTaHOBOK.
Pa3zButie HaBBHIKOB KOMaHIHOW pabOTHI, TMPOEKTHOW JIEATENTHHOCTH U TMPUMEHECHHS
MEXIYHAPOJHBIX CTAHAAPTOB CEPTHPHUKAIUH.

CTy,[[CHTBI, yCII€mHO  OCBOMBIIHEC  NUCHUILUINHY «KOMHLIOTepHOC MMPOCKTUPOBAHNUEC U
MOACIIMPOBAHUC SHEPIrOyCTAHOBOKY, JOJI?KHBI 06J'IaJIaTI> CJICAYIOIMMHA 3HAHUAMU, YMCHUSIMHU U
HaBBbIKAMM:

3HaHus:

OCHOBHBIE TTOHATHS ¥ METOJIBI KOMITBIOTEPHOTO MPOSKTUPOBAHUS YHEPTOYCTAHOBOK:

[lonuMate 1enu U 3ala4yu AUCLMIUIMHBI, POJIb BBIYMCIUTENIbHBIX METOJOB B MPOEKTUPOBAHUU
YHEPTOyCTAHOBOK.

3HaTh OCHOBHBIE JTalbl XU3HEHHOTo IukiIa npoaykta (PLM) u cTpykTypy COBpEeMEHHBIX
CAD/CAM/CAE-cucrem.

OpueHTupoBaTbCsi B  HUCTOPUM  Pa3BUTHSI M SBOJIOUMM  KOMIIBIOTEPHBIX  METOJIOB
MIPOCKTUPOBAHUSI.

OCHOBBI UHCIIEHHOTO MOJICIMPOBAHUS U KOHEYHO-3JIEMEHTHOI'O aHAJIN3a:

[TornMaTh CyIIHOCTh YUCIICHHOTO aHAJIM3a M €T0 BAYKHOCTh B MIPOEKTHPOBAHUH.

3HaTh OCHOBHBIC BBl yncleHHBIX MeTo0B (MKD, MKOB, MGK), ToOuHOCTb pe3ynbTaToB U
BO3MOYKHBIE TIOTPEIITHOCTH.
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BbITh 3HaKOMBIM C TpeOOBaHUSAMHM K KaueCTBY CETOUHBIX MOJEIEH M MHCTPYMEHTOM aHalu3a
OLINOOK.

HNucTpymeHTapuil A1 KOMIIBIOTEPHOIO IPOEKTUPOBAHUS U aHAJIN3A:

Brnaners nacrpymentamu Siemens NX u Simcenter 3D a5 co3anus reOMeTpUYECKUX MOZETCH
Y BBIIIOJIHEHHS IPOYHOCTHOT'O aHAIN3A.

Ymets nonb3oBarbes nporpammoid ANSA/BETA CAE Systems ANSA META uist noaroToBKu
KOHEYHO-3JIEMEHTHBIX MOZCIIEH.

[TonumaTe npUHOMITEI paboOTHl MapameTpuueckoro onrtummuzaropa Siemens HEEDs u ero
VICII0JIb30BaHUE JIs1 ONITUMHU3ALMYA KOHCTPYKLIUU JIBUTATEII.

Mertoasl ctpykTypHOoro ananusa u CFD-moaenupoBaHus:

Osnanets nporpaMMHbIM ntakeToM MSC Nastran a5t poBeeHUs CTPYKTYPHOTO aHaIu3a.
3HAHUIO IPOrPaMM Ul CUMYJISILIMM OTOKOB *kuaKocTy U raza (CFD-nporpammsl) U yMeHHE UX
IIPUMEHSATD.

[Tonumarb, Kak IPOBOAUTH IPOCTPAHCTBEHHOE MOJEIMPOBAHUE IIPOLECCOB TOPEHUS U
TEIUIOBOTO B3aUMOJAECHUCTBHS ra30B B KAMEPAX CTOPAHHUS.

ABTOMaTH3a1Ms IPOEKTUPOBAaHUS U UHTErpauus cucteMm PLM:

[TonumaTh KoHUeNuMIO ynpasieHus npoektamu (Project Management) n nmpuHUUI pabOTHI
PLM-cucrem.

Oco3HaBaTh Ba)KHOCTh IIU(PPOBBIX JBOWHUKOB U BUPTYaJIbHBIX IPOTOTUIIOB B MPOEKTHPOBAHUU
HHEProyCTAHOBOK.

3HATh ONBIT KPYNHBIX KOMMIAHWM B uHTerpauuu PLM-pemeHuil m Apyrux KOpPIOPAaTUBHBIX
cucteM (PDM, ERP, MES).

CoBpeMeHHbIE TeHAECHIIUHN U IPOOIEMbI TPOEKTUPOBAHMS YHEPIOyCTaHOBOK:

[Tonnmats akTyasibHbIE IPOOJIEMBI U IEPCIEKTUBbI IPOEKTUPOBAHUS YIHEPIOYCTaHOBOK.

3HaTh COBPEMEHHBIE TEXHOJIOTNYECKHE KOHLEIIUHU U ITOAXO0AbI K IPOCKTUPOBAHUIO JBUTATEIICH.
[IpencTaBisiTh BO3MOXHOCTU HCHOJb30BAaHUS BO300OHOBIJIIEMBIX HCTOYHUKOB DJHEPIMU U
HKOJIOTMYECKN YUCTHIX BUJOB TOIUINBA.

YMeHus:

CozniaBaTh T€OMETPUYECKUE MOJIENIN SHEPTOYCTAHOBOK:

CTpouTh TOUHBIE U KAYECTBEHHBIE TEOMETPUUYECKUE MOJIENIN JBUTATENECH U IPYTMX KOMIIOHEHTOB
HHEPTrOyCTAHOBOK C Hcmoib3oBaHueM CAD-cuctem.

ITpon3BOIUTE MPOYHOCTHBIN U MHOTOLIEIIEBON aHAJIN3!

BbInonHATE NPOYHOCTHBIM aHaNu3 JeTalell M y3JI0B IHEProycraHoBoK ¢ mnomomipio CAE-
CUCTEM.

[Tonb30BaTbcs aBTOMAaTU3MPOBAHHBIMM METOJIaMU ONTHUMHU3ALMU (OPMBI IeTanei U BHIIOJIHATh
MHOT'OLIEJIEBOM aHAJIN3 (CTaTUYECKUH, TEIIOBON, BUOPOAKYCTUYECKHIA).

['0TOBUTH KOHEYHO-2JIEMEHTHBIE MO/IeH U NpoBoAuTh CFD-ananus:

['eHepupoBaTh  BBICOKOKAUYECTBEHHBIE KOHEYHO-DJIEMEHTHBIE CETKM C  HCIOJIb30BAHHUEM
ANSA/BETA CAE Systems ANSA META.

MopnenupoBaTh U aHaJIU3UPOBATH MPOLIECCHl TEUEHUS KUAKOCTU U raza B DJHEPrOyCTaHOBKAX C
noMoupio CFD-niporpamm.

Paborats ¢ PLM-cuctemamu U yIpaBisiTh IPOEKTaMU:

ABTomaTH3upoBath padoune npoueccsl B PLM-cucremax.

PaGorath ¢ umppoBBIMH JBOWHUKAMH M BHUPTYaJbHBIMH HPOTOTHIAMHU JJISi ONTHMH3AIUU
IIPOLIECCOB MMPOEKTUPOBAHUS.

[TpyMeHTh ONTUMHU3ATOPBI U UICKATh KOMIIPOMHUCCHBIE PELICHHUS:

Ucnonp3oBate mapamerpuueckuit  ontummzatop Siemens HEEDs jmns  HaxoxaeHus
ONTUMAJIBbHBIX KOHCTPYKIINI U CHUKEHUS Beca AeTalei.

HaxoauTh KOMIpPOMHCCHBIE pELIECHUS NpH MPOEKTUPOBAHUU HHEPrOYCTAHOBOK, YUUTHIBAs
OJTHOBPEMEHHO MTPOYHOCTb, BEC, CTOUMOCTh U Jpyrue (pakTopsl.

ITonp30BaTbCsl COBPEMEHHBIMHU ITPOTPAMMHBIMU CPEICTBAMM:
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[IpaBuabHO BHIOMpPATh M HMCIOIB30BATH MPOTPAMMHBIC TAKETHl JUIS BBIMOJHEHHS Pa3NYHBIX
BuoB aHanu3a u mojenupoBanus (MSC Nastran, ANSA/BETA CAE Systems, Siemens NX u
Simcenter 3D).

Hagbiku:

Hagsix pabotsr c CAD/CAM/CAE-cucremamu:

BbicTpo aanTupoBaThCs K HOBBIM IIpOrpaMMaM M IiaT(opMaM NpOEKTUPOBAHUS U aHAIIU3A.
CriocoOHOCTD BBIMOJHATH YUCIICHHBIN aHAIHN3 U ONITUMH3AIIHIO:

OneHuBaTh pPe3ysbTaThl YHCIEHHBIX Pacu€TOB U KOPPEKTUPOBATh MOJENH ISl JTOCTHIKEHUS
ONTUMAJIbHBIX PEILICHUMN.

KommyHMka0enbHOCTh U paboTa B KOMaHIe:

YmMmenue paborats B rpyiire, 3pGEeKTHBHO KOMMYHHUITUPOBATH C KOJJIETAaMHU M PYKOBOJICTBOM.
Pemienune npakTuecKux 3ajay U KpeaTUBHOCTD:

CriocoOHOCTh TpejyIaraTb OpUTHMHAIBHBIE PEIICHHUSI U BHEAPSATh HOBBIE TEXHOJIOTUU B MPOIIECC
IPOEKTHUPOBAHUS YIHEPTOYCTAHOBOK.

VYnpasieHnue npoeKTaMu U OpraHu3anus padoThl:

YMeno miaHupoBaTh U BECTU NPOEKTHbIE pabOThI, COONIONATH JIeATaiHbI U OFOJIKET.
[TocTrossHHOE OOHOBIICHHE 3HAHUI U HABBIKOB:

['0TOBHOCTB ceUTh 32 HOBBIMU TPEHJAMU M IOCTOSHHO MOBBIIIATh KBaTU(UKALKIO B 0071aCTH
KOMITBIOTEPHOT'O MIPOCKTUPOBAHUS M MOJICIIMPOBAHUSI SHEPTOyCTAaHOBOK.

OOydeHue M0 AWCIUILIMHE HAMPABICHO Ha (POPMUPOBAHUE Y OOYUAFOIIUXCS CIICAYIOIINX
KOMIIETCHIINN:

Kox Hu HauMeHOBaHHWe | MHAuKaTOpbl JOCTUKEHUSI KOMIIETCHIIUU

KOMIICTCHITHH

I1K-1. HIIK-1.1.

Cnocoben k kommbloTepHOMY | [I[puMeHsieT 3HaHME NPOTPAMMHBIX KOMILIEKCOB st

MOACIIMPOBAHUIO, BU3YyaJIM3alluH,
MMpe3CHTaluu MOJCIN CO3JIaHHOM

BBITIOJTHCHHA KOMIIBIOTCPHOI'O MOJCIUPOBAHHA, CO3OaHUA
OTUYCTOB U npe3eHTauH171 IIpU CO3AaHNHN SHEPrOYCTAaHOBOK;

YCTaHOBKHU s myxn | UTTK-1.2.

IIPUPOAOOXPaHbI YMeHue pa3pabaTsIBaTh KOMIIBIOTEPHBIE MOJICITH
MPOEKTUPYEMBIX YCTAHOBOK
HIIK-1.3.

Bianeer HaBbIKaMu

KoMIbloTepHOro 3D MoaenupoBaHus, HaBbIKaMU pabOTHI B
nporpaMMax Juis BU3yalM3allud M aHUMaluu paboThl
CIIPOEKTUPOBAHHBIX YCTAHOBOK

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl
JucnunivHa BXoauT B yacTh 010ka b.1 — «O6s3aTenbHas 9actby, moapasnen b1.1.21
Jnst w3ydeHuss JaHHOM JUCIUIUITMHBI HEOOXOJWMBI 3HAHWS, YMEHHS U HaBBIKH,

dbopMupyeMble TP HU3YYCHUHM TaKUX AUCHUIUIMH, KaKk TepMOIMHAMHKA IS DHEPTeTUYECKUX
mamuH, ®Pusuka, JluneliHas anreOpa, Marematnueckuil aHanu3, MHXeHepHas MeXaHUKa B
HHEPreTUYECKOM MAIIMHOCTPpOeHUH, CONPOTUBICHUE MaTEPUAIIOB.

3HaHUs, YMEHHS, HaBBIKK, C(OOPMHUPOBAHHBIC JAHHOW JUCIMIUIMHON, OYIyT BOCTPEOOBAHBI
Opy M3yYeHUW TaKUX AUCHUILUIUH Kak: BuOpoakycTHka Ha TpaHCIOPTE M B DHEPreTHKE,
[IpoekTupoBaHuE TETUIOBBIX JIBUTATEJCH IS TPAHCIIOPTAa M MAJOW SHEPTeTUKH, a TaKXKe MpHU
MPOXOXKJACHUM TMPAKTUKHA, TMOATOTOBKE K NPOLEAype 3allluThl W 3alllUTE€ BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHI.




7

3. CTpyKTYypa M cofepKaHHe TUCHUTLTUHBI
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAuHUIbI (144 yaca).

3.1. Buabl yueOHoii padoThl M TPY10€MKOCTh

No Bu GHOM DAGOTLI KomnuectBo CemecTpbl
n/m Aya p 4acoB 3
1 AyJIUTOpHBIE 3aHATHUS 36 36
B ToM uucne: — —
Jlexkun 18 18
CeMUHapCKUe/MPAKTUIECKUE 3aHATHS 18 18
JlaboparopHble 3aHATHS — —
2 CamocrosiTenpHas padoTta 108 108
3 [TpomexxyTouHast aTTecTanus — —
3advet/nud.3auer/3K3aMeH 3auer 3auer
Htoro 144 144
3.2. TemaTn4yecKkuii NJIaH U3y4YeHUS AU CHUIITHHBI
- o &
§ = Gé dé = E = E
Ne | Paznenbi/Tembl % ) § = :é* %;,3) E § E E §
/Tl | TUCIUTLIAHBI R E % s = E = 2 =| £ ‘g
:{' = E 3 1% chg ) é &
O E = 8
Tema Nel: Beenenue B
1 | xommbloTepHOE MpoeKkTupoBanue u | 16 4 2 2 — 12
MOJICIIMPOBAHIE YHEPTOYCTAHOBOK
Tema Ne2: (OCHOBbI UHCIEHHOTO
2 | MOJIENIMPOBAaHUS M METO/bl KOHE4YHO- | 16 4 2 2 — 12
DIIEMEHTHOTO aHAJIN3a
Tema Ne3: Muctpymentsl Siemens NX
3 | m Simcenter 3D nmns xommbrorepHoro | 16 4 2 2 - 12
IPOEKTHPOBAHUS
Tema Ned: Tlporpamma ANSA/BETA
4 | CAE Systems ANSA META u e€ pons | 16 4 2 2 — 12
B npenpoueccudre FEA-monenei
Tema Ne5: [Tapamerpuueckuit
5 | omTEMU3aTOP Siemens HEED:s: 16 4 2 2 — 12
OCHOBBI M BO3MOKHOCTH NPUMEHEHUS
6 Tema Ne6: ITaker MSC Nastran u 16 4 9 2 B 12
BBINOJIHEHUE CTPYKTYPHOT'O aHAIM3a
Tema Ne7: CoBpemMeHHOE
7 | mporpammHOe  oOecreuenue Uit | 16 4 2 2 — 12
CHUMYJISIIAY TIOTOKOB YKHJKOCTH U ra3a
8 Tema 8. HagexxHocTh M 6€301acHOCTh 16 4 5 5 B 12
9HEProyCTaHOBOK
9 Tema 9. HvepCHeKTI/IBBI pasBuTHA | 4. 4 2 2 3 12
KOMITbIOTEPHON TEXHUKH U €€ BIUsSHUE




Ha pa3pabOTKy HOBBIX TIOKOJICHUM
IBUTaTEIeH

Hroro: 144 36 18 18 - 108

3.3. Conep:xanue TUCHUTNIHHBI
Jlexuus Nel: BBenenue B KOMIBIOTEPHOE MPOSKTUPOBAHUE U MOACIUPOBAHNE IHEPIOYCTAHOBOK
[lenu u 3a7a4u TUCHUATIIIMHBI
Posib BEIYMCTUTENBHBIX METOJOB B COBPEMEHHOM MTPOEKTUPOBAHUH SHEPTOYCTAHOBOK
OcHOBHBIE 3Tallbl JKU3HEHHOTO 1MKIIa poaykTa (PLM)
Crpykrypa u ocobennoctu coBpemenHoit CAD/CAM/CAE-cucreMbl
HcTopudeckuii 0030p IBOJTONHUNA KOMITBIOTEPHBIX METOI0OB IPOSKTUPOBAHUS

Jlexuust Ne2: OCHOBBI YHCIIEHHOTO MOJICIIUPOBAHUS U METO/Ibl KOHEYHO-3JIEMEHTHOI'O aHAIN3a
UTo Takoe YMCIECHHBIA aHAJIU3 U 3a4€M OH HY>KEH?

OcHOBHBIE BUJIbI YUCIICHHBIX METOJIOB: METOJ KOHEUHBIX 3JieMeHTOB (MKD), MeToa KOHEUHBIX
00sémoB (MKOB), meton rpannunbix 3nemenToB (MGK)

To4HOCTB PE3yNIBTATOB U BO3MOKHBIE TTOTPEITHOCTH

Pa3znuynble TUIBI CETOYHBIX MOZENel 1 TpeOOBaHUs K KaUueCTBY CETKU

ba3oBbie HHCTPYMEHTHI aHATN3a OIMMOOK B pacderax

Jlexkimss  Ne3: HWucrpymentsr Siemens NX wu  Simcenter 3D  jaus  KOMIBIOTEPHOTO
IPOEKTUPOBAHUS

00630p Bo3MoxkHOCTEH Siemens NX u Simcenter 3D

Co3nanue reoMeTpuyeckoil Mojienu Burarens B cpeae NX

BrimonHenne npoYyHOCTHOTO aHanu3a B mporpamme Simcenter 3D

Ontumuzanus GopMbl 1€TalU ¢ UCIIOIb30BAHUEM aBTOMAaTU3UPOBAHHBIX METOAMK

Peanu3zanus npoueayp MHOTOLEIEBOIO aHAINW3a: CTATUYECKUH, TEIJIOBOM, BUOPOAKYCTUUECKUI
aHau3

Jlexuust Ned: Tlporpamma ANSA/BETA CAE Systems ANSA META u e€ ponb B
npenpoueccunre FEA-moneneit

ITonsiTHe MpENpPOLIECCUHTA U NTOCTIPOLIECCUHTA

JTamsl IOATOTOBKA KOHEYHO-IJIEMEHTHON MOAEIH ¢ ToMoibio ANSA

Hcnonb3oBanue moayneit AutoGrid u MeshOpt st yimydieHust KauecTBa CETKH

Bo3MoxHOCTH aBTOMAaTHYECKOTO MOCTPOEHUS TOBEPXHOCTHBIX U 0OBEMHBIX CETOK
ABTOMaTU3UPOBAHHOE CO3[JaHUE HArpy3KH U 3aKperyieHus 00bEKTOB

Jlexust Ne5: Ilapamerpuueckuii ontumuzarop Siemens HEEDs: ocHOBBI M BO3MOXXHOCTH
IIPUMEHEHUS

[Tpuniun paboThl U AITOPUTM JAESHCTBHUH apaMETPUUECKOTO ONTUMHU3ATOpa

OyuknmoHanbHbie Xapaktepuctuku moxyns HEEDs Multi-disciplinary Design Exploration
(MDX)

WnTepdeiic B3auMOeHCTBHS ¢ MPOrpaMMOi M HACTPOHKa KPUTEPHUEB ONTUMU3ALIUN
JleMoHCTpauys IpUMEpPOB MPAKTUUECKON pealn3alui ONTUMU3ALMY KOHCTPYKIIMY JIBUTaTeIs

Jlexuus Ne6: ITaker MSC Nastran 1 BBINOJTHEHHE CTPYKTYPHOTO aHAIN3a

[IpenmymectBa n Henoctatku makera MSC Nastran

Pemarenu u ux xnaccuduxanus B MSC Nastran

TunuyuHble 3a1a4u NPOYHOCTH U JTUHAMHUKHU

ITocnenoBaTenbHOCTh IPOBEIECHUS TUIIOBOI'O pacyéra

[IpakTrueckuii pa3dbop penieHus 3a1a4 JUHEHHOTO M HEJIMHEWHOTO aHAJIN3a KOHCTPYKIIUMA
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Jlexmst Ne7: CoBpeMEeHHOE MpOorpaMMHOE OOeCIieueHue I CUMYJISIIANA TTOTOKOB KUIKOCTH U
rasza

IIpob6aemartuka Beioopa CFD-mporpammbl

Baxkneiiime nmakeTsl ISl THIPABIUYECKUX U a3POIMHAMUYECKUX PaCUETOB

[IpocTpaHCcTBEHHOE MOJEIMPOBAHUE Tpoliecca TOPEHHUs TOIUIMBA B IMJIMHJIPAaX MOPIIHEBOTO
JIBUTATEIIS

TennoBoe B3auMOICHCTBHE Ta30B U TOBEPXHOCTEH KaMephbl CTOPAHKS Ta30BOM TYpOUHBI

OreHka BIUSHUS KOHCTPYKTHBHBIX H3MEHEHHUH Ha THIPOTUHAMIYECKYIO 2((hEeKTHBHOCTH y37ia

Jlekmst Ne§: Bompockl aBTOMaTHU3alliM MPOSKTHUPOBAHUS M HMHTETPHUPOBAHHBIE CHCTEMBI
PLM/SIMATIC Process Automation

B3anmMopeicTBrE pa3InYHbBIX ATANOB KU3HEHHOTO LIUKJIA U3/1ETHS

Konnenmus ynpasienus npoektamu (Project Management)

ABromaru3zanus pabounx mporeccoB B PLM-cucremax

[TpumeHeHne HUPPOBBIX ABOWHUKOB U BUPTYaJIbHBIX IPOTOTHUIIOB

OnbIT KpyMHBIX KOMITaHUH B nHTeTrpanuu pemenniit PLM/PDM/ERP/MES

Jlexuus Ne9: AxryanbHble Ipo0IeMbl ONITUMU3ALNN U IEPCIEKTUBHbBIE TEXHOJIOTUU

HoBble TEXHOMOrMYECKHE KOHLICTILUY U ITOAXObI K IPOEKTUPOBAHUIO S3HEPrOYCTaHOBOK
W3yueHne ruOpUIHBIX CXEM ABHTaTelNei U BEICOKOI()(HEKTUBHBIX PEXKUMOB IKCILTyaTalluu
[Torennuan BO30OHOBIAEMBIX HCTOUHUKOB SHEPIMU U 3KOJIOTMYECKH YHCTHIX BHIOB TOIIUBA
Apanrtanys CymecTBYIOUIMX MPOIYKTOB K HOBBIM TPEOOBAHHUSM PhIHKA

CoBpeMeHHbIE MEXIYHApOJHbIE CTAaHAAPTHI CePTU(GUKALNYU POTYKIIUN

B cBa3u ¢ mpoBeneHueM JIeKUMH B JUCTaHIUMOHHOM ¢opMmare M C LElbl0 IOBBIIIEHUS
3 PEKTUBHOCTH YCBOSHHS Y4YeOHOrO Marepuaia, CTYICHTHI JOJDKHBI BECTH PYKOIMCHBIN
KOHCIEKT JIEKIIMHM BO BPEMsI BCEX AMCTAHLIMOHHBIX JIEKIUH.

KoHcnekT nomkeH 66T 0pOpMIIEH B COOTBETCTBUH C TpeOOBaHUSAMU Kadeapbl, BKIOYAs:

. JlaTty npoBencHus JIEKLIHH.

. Temy nexuuu.

. OCHOBHBIE TE3UCHI U ONIPENETICHUS.

. Cxewmbl, rpapuku, GopMynsl U Apyrue BU3yallbHbIE MaTepHalibl, MPEJCTaBICHHbIE Ha
JIEKLIWH.

. JInyHBIE KOMMEHTAPUH U BOIIPOCHI, BO3HUKIIIHE B XOJ€ JICKIIMH.

KoHcnekT gomkeH ObITh aKKypaTHBIM, TOHSATHBIM U JIETKO YUTAEMbIM.

Hanuune pykonucHOro KOHCHEKTa JIEKLIUH ABIsSETCS 0043aTEeNbHBIM YCIOBHEM JJIsl IOMYCKa K
IIPOMEKYTOUHOH aTTECTALUU.

CryneHThl, HE MPEIOCTaBUBIINE KOHCIIEKTHI JEKIUH, HE OyIyT NOMYUIEHbI K MPOMEXYTOUHOMN
aTTeCTaluu.

B Teuenue cemectpa mpodeccopcko-npenoaaBaTeaIbCKuil COCTaB JI0JKEH HE MeHee JBYX pa3 (B
NEPUOJ TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH) IPOBOAUTD IIPOBEPKY KOHCIIEKTOB JIEKIUH.
HToroBble KOHCTIEKTHI JIEKIIUH JOJKHBI OBITH MPEAOCTABICHBI HAa MPOBEPKY HE MO3HEE, YeM 3a
HEJIENI0 0 Hayala 3a4€THO-DK3aMEHALlMOHHON CECCHUMU.

3.4. TeMaTuKa CeMMHAPCKUX/MIPAKTUYECKHUX U J1a00PATOPHBIX 3aHATHIA
3.4.1. Cemunapckue/npakTuyecKne 3aHATHS

ITpakTrueckoe 3ansaTue Nel. OCHOBBI KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS YJHEPIOYCTaHOBOK
[{enb: MO3HAKOMUTH CTYJEHTOB C 0a30BBIMU MHCTPYMEHTAMH KOMIIBIOTEPHOTO MPOESKTHUPOBAHUS
Y MOJEIIUPOBAHMS.
3agaHus:
O3HaKOMBTECH C BO3MOXKHOCTSIMH U CTpYyKTYpoii cpensl CAD/CAM/CAE-cucrem.
Haueptute npocTyro nerans NOpIIHEBOro aBurarens B cpene NX.
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[ToaroroBsTe npe3eHTanuio 0 poau PLM-cucrteM B )KU3HEHHOM LIUKJIE U3IEIIHUS.

[TpakTrueckoe 3ansaTue Ne2. bazossie nmpueMbl padboThl B NX

L{enb: ocBOUTH 0A30BBIC ONEPALUU PEIAKTUPOBAHUS U IOCTPOCHUS TBEPAOTEIBHBIX MOJICIICH.
3amanus:

NzroroBbre 3D-M0oETH TOIOBKH 0J10KA MUJIMHJIPOB C AeTaau3allieil KaHaIoB.

Hcnonp3yiiTe KOMaH bl KOMPOBAHUS, 3€PKaJIbHOTO OTPAXKEHHSI © CHMMETPUH.

[TpumenuTe ckpyriieHus U (acKu K SJIEMEHTaM MOJICIIH.

[Tpaktuyeckoe 3anstue Ne3. Mutepdeiicet Siemens NX u Simcenter 3D

L{enb: HaydUTHCA CO3AaBaTh COOPOUHBIE €AUHUIIBI U OCYILIECTBISATH UMIIOPT/3KCIOPT (Paiiyios.
3anaHus:

ColepuTe y3ei maTyHa v MOPIIHs ABuraress B NX.

3arpysure (aiin coopku B cpeny Simcenter 3D.

Coxpanute daitnbl B popmare STEP u IGES.

[Mpaktrueckoe 3ausatre Ne4. OCHOBBI KOHEUHO-3IeMeHTHOTO aHanu3a (FEA)

[enb: u3yunth ocHOBHBIE KoHIenuuu MKD u npocreimumx onepanuii MOAeIupOBaHuUs.
3ajanus:

Coznaiite ceTky aneMeHTapHoi 0anku B ANSA.

[TpoBenuTe MpocToi IMHEHHBIN cTaTHUecKuii aHanu3 Oaiaku B Simcenter 3D.
[TpocnenuTte U3MEHEHUS HANIPSKEHHO-AEPOPMAIITMIOHHOTO COCTOSIHUSL.

IIpakTrueckoe 3ansaTue Ne5. Pemenue 3a1a4yu IpOYHOCTH JI€TaIU NOPIIHEBOTO JBUTATENS
Llenb: mpopaboTaTh 3TAI CTATUYECKOTO aHAIN3a CI0KHOM eTaau IBUTaTels.

3anaHus:

Hmnopt roToBoro ¢aiina Moieny KpbIIKH HHIMHAPA.

Hanecure rpann4HbIe yCIOBHS U IPUIIOKHUTE HArPY3KU.

Pemure 3a1a4y Ha IPOYHOCTH U UHTEPIPETUPYUTE PE3YyIIbTATHI.

ITpakTrueckoe 3ansaTue Ne6. TennoBoi aHann3 3J1EMEHTOB YHEPIOyCTAaHOBOK

Ilenp: MO3HAKOMHUTBCA C OCHOBAaMHU IIPOBEACHMS TEIUIOBOIO AaHAIW3a U OLICHKH TEIIOBBIX
negopmanuit.

3agaHus:

Jlo6aBbTe 3aanue Temonepenau B kpelky I'BL] nBuraresns.

Paccunraiite TeMiiepaTypy CTEHOK M TEIUIOBOE PACIIUPEHUE.

[TpoBennTe mocToO6pabOTKy M MHTEPIIPETALIUIO PE3yIbTaTOB.

[Tpaktuyeckoe 3ansaTue No7. MHOrOKpUTEpHaIbHbIN aHAIN3 BUOpAIHii

[{enb: pazobpaThecs B MPOBEACHUH BUOPOAKYCTHUECKOIO aHAJIM3a U €ro pe3yibTaTax.
3agaHus:

IIpuMeHnTE MOAAIIBHBIN aHAIN3 K KOPITYCY MACIISTHOIO KapTepa ABUTaTeIIs.
Haiigure coOCTBEHHBIE YaCTOTHI KOJIEOaHUIA.

[TocTpouTe KapTy BUOpAIHi K OTIPEACIIUTE PE30OHAHCHBIC 30HBI.

[TpakTueckoe 3ansatue Ne8. IIpenpoueccunr u noaroroska FEA-monenun 8 ANSA

[lenp: OCBOMTH MOATOTOBUTEIBHBIE H3Talbl MOACIUPOBAHUA, BKJIIOYAs CO3/IaHUE CETKU U
MMOCTaHOBKY 3aJ1a4H.

3amanus:

Ucnons3yst ANSA, co3naiite rpyOyr0 CETKY i O10Ka IMIHMHAPOB ABUTATEIIA.

Yaydmunre Ka4ecTBO CETKU ¢ MOMOIIBI0 Moayist AutoGrid.

Co3zmaiite GpukcaTopsl U HATPY3KH IS JanbHEHeH nepenayu B Solver.
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[Tpaktudeckoe 3ausTHe Ne9. AHanu3 BA3KOro HarpeBa M MPOYHOCTH JIOMATOK Ta30TypOMHHOTO
JIBUTaTEIs

Llenb: cMoOAeIMPOBATH CIOXKHBIA CIy4dail B3aWMOJICHCTBUSA JIAMHUHAPHOTO M TYpOYJIEHTHOTO
IIOTOKA C TBEPBIM TEJIOM.

3anaHus:

[TocTpoiiTe ceTouHyr0 MOAENb JIONATKU TYPOUHBI.

Nmnoprupyiite cetky B ANSYS Workbench u BeimonH#uTE CONPSOKEHHBIN aHAN3.

Onpeznenurte BIAUSHUE TOJNLIMHBI [IOTPAHUYHOTO CJI0s Ha Je(OopMaLii U HAIPSKEHHUS.

3.4.2. JlaGopaTopHbIe 3aHATUSA
JlaGopaTopHble padOThI O AUCUUIUINHE HE TPETyCMOTPEHBI.

3.5. TeMaTHKa KypCOBBIX NPOEKTOB (KYPCOBBIX padoT)

[To qucuuIuinHe nNpexycMoTpeHa KypcoBasi paboTa

[Tpumepsl TeM KypcoBOil pabOThI:
OcHOBHBIE 3Tallbl )KU3HEHHOTO 1MKIIa poaykTa (PLM)
Crpykrypa u ocodenHoctu coBpementoii CAD/CAM/CAE-cuctemsr
Meton koHeuHbIX d5eMeHToB (MKD)
Merton koHeuHbix 00béMoB (MKOB),
Meton rpannunbix anemeHToB (MGK)
00630p Bo3MokHOCTEH Siemens NX
00630p BO3MOKHOCTEH Simcenter 3D
Coznianue reomeTpudeckoi Mosienu aBurarens B cpeae NX
Beinonnenne npoyHOCTHOro aHanu3a B mporpamMe Simcenter 3D
OnTumuzanust GOpPMBI IETAU C UCTIOIH30BAHUEM aBTOMATU3UPOBAHHBIX METOIMK
Peanu3zanus npoueayp MHOTOLIENIEBOTO aHAIN3A: CTATUYECKUM, TEMJI0BOM, BUOPOAKYCTUYECKHIA
aHauu3
Oranel NOArOTOBKY KOHEYHO-JIEMEHTHOM MOZENIH ¢ moMolpo ANSA
HcnonwszoBanue moaynent AutoGrid u MeshOpt s ynydiieHus: kauecTBa CeTKU
[Tapamerpuueckuit ontumuzarop Siemens HEEDs: 0CHOBBI 1 BO3MOXHOCTH ITPUMEHEHHS
[TpuHuMn paboTh! U AITOPUTM JIEHCTBUIN MapaMeTPUYECKOr0 ONTUMHU3AaTOpa
dynkroHanbHble Xapaktepuctuku Monyinss HEEDs Multi-disciplinary Design Exploration
(MDX)
WuTtepdeiic B3anMoieiiCTBHS ¢ MPOrpaMMON U HACTPOIKa KpUTEPUEB ONTUMU3ALIUN
JlemoHcTpanys MpUMEPOB MPAKTUUECKOHN peann3alii ONTUMH3AUN KOHCTPYKIIMY IBUTATENs
[Taker MSC Nastran 1 BBIIOJTHEHUE CTPYKTYPHOT'O aHAJIN3a
Pemarenu u ux knaccudukanus B MSC Nastran
[Tpo6nemaruka Bei6opa CFD-mporpammbl
Baxxneiimue nakeTsl Juisi THAPABINYECKUX U a3POIMHAMUYECKHX PACUETOB
ITpocTpaHCTBEHHOE MOJAEIMPOBAHUE IPOIEcCa TOPEHMs TOIUIMBA B LIMJIMHAPAX MOPLIHEBOTO
JBUTATENs
TennoBoe B3aMMOICHCTBUE ra30B U IOBEPXHOCTEH KaMephl CrOpaHusl ra30BOM TYpOUHbI
OneHka BIUSHUS KOHCTPYKTUBHBIX M3MEHEHHUM Ha THIPOJUHAMHYECKYIO 3 (HEKTUBHOCTH y371a
ABTOMaTH3anys TNPOEKTUpOBaHUS U uUHTerpupoBaHHble cucteMbl PLM/SIMATIC Process
Automation
B3aumoseiicTBue pa3InyHbIX 3TANOB JKU3HEHHOT'O IIUKJIA U3/1ETUs
Konnernmms ynpasnenus npoektamu (Project Management)
ABTomaTtu3aus padouux mnpoieccoB B PLM-cuctemax
[Tpumenenue nuppPOBHIX JBOMHUKOB U BUPTYaIbHBIX MPOTOTUIIOB
OnbIT KpyNHBIX KOMIaHu# B uHTerpauuu permenuit PLM/PDM/ERP/MES
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4. YueOHO-MeTOAUYEeCKOE M HHPOPMALIMOHHOE 0O0ecTevyeHune
4.1. HopmatuBHblie 1o0kyMeHTbI 1 'OCThI

I'OCT 2.102—2013. «Enunas cucrema koHcTpykTopckoi nokyMmeHntauuu (ECKJI). Buasl u
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX IOKYMEHTOB.»
JlanHbplii  cTaHAApT TOAPOOHO OIUCHIBACT MpaBuia O(GOPMIIEHUS KOHCTPYKTOPCKOU
JIOKyMEHTAIuU, HE0OX0AUMBbIe MPU 0(hOPMIICHUH PE3yJIbTaTOB MPOCKTUPOBAHUSI.
I'OCT 2.103—2013. «Enunas cucrema koHcTpykTopckoil qokymentanuu (ECK/I). Cragun
pa3pabOTKH.»
YcTaHaBnIMBaeT YETKYIO IIOCIEIOBATENLHOCTh CTAauil pa3pabOTKH U YTBEPKIACHUS
KOHCTPYKTOPCKON JOKYMEHTAIMH, YTO OCOOEHHO aKTyaJlbHO NpPU BBINOJHEHUH IW3aiiH-
MIPOEKTA YHEPTrOYCTAHOBKH.
I'OCT 2.105—95. «Enunas cucrema koHcTpykTopckoit aokymentaruu (ECKI). O6mue
TpeOOBaHUS K TEKCTOBBIM JJOKYMEHTaM.
Hopmupyer mnpaBuna odopmieHus TekcTa, Ta0nuil, WUIIOCTpauud u  GopMmyn B
KOHCTPYKTOPCKOM TOKYMEHTALUU, BAXKHON COCTABJISIFOIIEH JIFOOOTO CEphEe3HOT0 MPOEKTA.
I'OCT 2.114—2016. «Enmunas cucrema KoHCTpykTOopckod mokymentanuu (ECK]).
TexHUYeCKue yCIOBUSA.»
ConepuT TpeOOBAHUS K TEXHUYECCKHM YCJIOBHUSM Ha TPOIYKIIMIO, KOTOPBIM CTYICHTHI
OyIyT yYUTHCS COOTBETCTBOBATH MPU (POPMUPOBAHUU T€X3aJaHUI U crieluUKAIIUN.
I'OCT 2.301—68. «Egunas cucrema koHcTpykTropckoil qokymenTanuu (ECK/I). ®opmatsl
JIUCTOB.»
Pernamentupyer mnpaBusia BbiOOpa ¢dopmaTta JIMCTa U Pa3MEIICHHUs H300pa)KEHUU, YTO
obreryaet coOII0IeHUE eIMHBIX CTAaHIaPTOB O(OPMIICHHUSL.
I'OCT ISO 10303-1—2015. «CucteMbl aBTOMaTH3alUU MPOU3BOJACTBA U MX MHTETpaLMsL.
[IpencraBnenne JgaHHBIX W oOMeH wuHpopmamued. Yacte 1. OOmmi o0630p u
dbyHIaMEHTAIbHBIC TTPUHITUTIBL. )
Baxxueitimmii MexayHapOAHBIH CTaHIAPT, OOBACHSAIOMIMN TMPUHILMIIBI XpaHeHUs U oOMeHa
JTAaHHBIMH B MMPOMBIIIUIEHHBIX CUCTEMAX, B 4aCTHOCTH, B PLM-cucremax.

4.2. OcHoBHas1 JInTEpaTypa
Konbuto, 0. P. OcHOBBI KOMNBIOTEPHBIX LU(PPOBBIX TEXHOJOTHMH MAIIMHOCTPOEHUS :
yuebnuk / 1O. P. KonboB. — Cankr-IlerepOypr : Jlanp, 2022. — 496 c¢. — ISBN 978-5-

8114-3913-3. — TekcT : 3neKTpoHHBbIH // JIaHb : 31eKTPOHHO-OMONIMOTEYHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/207086

CoseptkoB, Il. W. KommbtorepHoe mopnenupoBanue / II. M. CoseptkoB. — CaHKT-
[Terepoypr : Jlamp, 2023. — 424 c¢. — ISBN 978-5-507-46708-2. — TekcrT :
ANEKTpOHHBIN //  Jlanb @  2JekTpoHHO-OMOnMoTeuHas  cucrema. —  URL:

https://e.lanbook.com/book/339761

4.3. lonoJHUTE/ILHAS JIUTEPATypPa

Yyemes, A. B. KommbioTepHoe NpPOEKTHPOBaHHE MPOLECCOB : Y4eOHO-METOAUYECKOE
nocobue / A. B. UyemeB. — Kemeposo : KemI'V, 2024. — 255 c¢. — ISBN 978-5-8353-
3159-8. — Texkcr : anexTpoHHBbIH // JlaHb : 31eKTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/451796

Anekcannpuna, H. A. KommbiorepHoe wmojaenupoBaHue : ydyeOHoe mocobue / H. A.
AnekcanapuHa. — 2-¢ u3JI., nepepadoranHoe. — Bomnrorpan : Bonrorpanckuii TAY, 2021.
— 128 ¢. — Tekcr : anexkrponHslii // Jlanb : 3nekTpoHHO-OnbMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/247436

Koposuna, 10. B. Kommneiorepaoe moaenupoBanue : yueoHoe nocobue / FO. B. KopoBuna.
— Hogoky3nenk : KI'TIM KemI'V, 2019. — 96 ¢. — ISBN 978-5-8353-1374-7. — Texkcr :



https://e.lanbook.com/book/207086
https://e.lanbook.com/book/339761
https://e.lanbook.com/book/451796
https://e.lanbook.com/book/247436
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3JIeKTpoHHBINA //  JlaHb : ANIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/169605

4.4. JnekTpoHHBbIE 00pa3oBaTeIbHbIE PECYPCHI
KomnproTepHoe IpoeKTUpOBaHKE U MOJICIIMPOBAHUE YHEPTOYCTAHOBOK
https://online.mospolytech.ru/user/index.php?id=15830

4.5. JIulieH3MOHHOE M CBOOOTHO PacnpocTpaHsieMoe NPOrpaMMHOe obecrnedeHue
Jlns mpoBeieHus 3aHATUH IO TUCHIUILTMHE HeoOoxoaumo cieayromiee [10:
Onepanuonnas cucrema Windows 7 u Boie, Oducusie npunnoxxenust Microsoft Office.

4.6. CoBpeMeHHbBIe MpodeccHoHATbHBIE 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE
CIPaBOYHbIE CHCTEMbI

Jns OCBOGHHS JUCUUIUIMHBI PEKOMEHIYIOTCS CICAYIOIIUE CaiThl HMH(GOPMAIMOHHO-
TEICKOMMYHHKAIIMOHHON ceTH «HTepHEeT»:

http://mMmunoOpHayku.pd/ - MunuctepcTBo 00pa3oBanus u Hayku P®D;

http://fcior.edu.ru/ - deaepanbHbIii IEHTP HHOOPMAITMOHHO-00Pa30BaTEIBLHBIX PECYPCOB;

http://fgosvo.ru/ - Tlopran dexepaidbHBIX TOCYJapCTBEHHBIX  00Opa30BaTEIbHBIX
CTaH/IapTOB;

http://www.consultant.ru/ - CnipaBounas npaBoBas cuctema «KoncynbTanT [Irocy;

http://www.garant.ru/ - CipaBo4nas npaBoBasi cuctema «["apaHry;,

http://www.edu.ru/ - Poccuiickoe obpa3zoBanue. deaepaibHblii MOPTA;

http://www.opengost.ru/ - Caiit, coaepXaliuid IOJHbIE TEKCTHI HOPMATHBHBIX
JIOKYMCHTOB.

[Tepeuens HHGOPMALMOHHBIX CHCTEM:

Hayunas ouboTeka MockoBCKOro MOJUTEXHUYECKOTO YHUBEPCHUTETA.

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

baza nanubix conepxut B cede 102678 yueOHBIX MaTepuaioB pa3IMuHON HAIIPaBIEHHOCTH
1939 13 KOTOpBIX MOJHOTEKCTOBBIE. J[OCTYIl K AJIEKTPOHHOMY KaTaJOr'y MOXHO IIOJYYHTbH C
J000Tr0 yCTPOMCTBA, UMEIOLIUM MOJKIIOYEHUE K HHTEPHETY.

OnextpoHHbIi katanor BUL] MI'VIIL

http://mgup.ru/library/

DJEeKTPOHHBIM KaTajor IO3BOJISET HPOM3BOJIUTH MOUCK MO 0a3e JaHHBIX OMOIMOTEKH
MI'VIIL.

OBC uznarenscrBa «JIAHDY.

https://e.lanbook.com/

OBC «JIAHb» - pecypc, mpenocraBisoomuii online-1ocTyn K HaydHbIM JKypHajam H
MOJIHOTEKCTOBBIM KOJIJIEKIIUSAM KHUT Pa3IUYHbIX U3/1aTENIbCTB.

Hoctyn x ObC wusparensctBa «JIAHDb» ocymecTtBisiercs co BceX KOMIBIOTEPOB
YHHUBEpPCUTETA.

3BC «Polpred».

http://polpred.com/news

OBC mnpexacraBnsger co0oil apXuB BaXHBIX MyOJMKalMH, coOMpaeMbIX BpyuHylo. basa
JNaHHBIX ¢ pyOpukaTopoMm: 53 otpacnu/ 600 ucrounukos/ 9 ¢enepanbHbIX OKkpyroB P®D/ 235
CTpaH U TEPPUTOPHUIL/ TTIaBHBIE MaTepuabl/ craTbu U MHTEpBbI0 8000 nmepBbIx . st qoctymna
K noiHbIM TekcTaM DBC ¢ KOMIBIOTEPOB Ha TEPPUTOPUHU YUEOHBIX KOPITYCOB YHHBEPCHUTETA
aBTOpH3alMs He TpeOyeTcs.

«KubepJlennnka» - HaydHast OubJIMOTEKa OTKPBITOTO JIOCTYIIA.

http://cyberleninka.ru/

DTO Hay4dHas IEKTPOHHAsT OMOIMOTEKa OTKpBITOro ocTyma (Open Access).

bubnuoreka KOMIUIEKTYeTCsI HAYYHBIMH CTAaThsMH, MyOJIMKaLUsAMU B )KypHanax Poccun u
OnxHero 3apyOexbs. HayuHble TeKCThI, IpeacTaBI€HHbIE B OMOIMOTEKE, pa3MellaioTcs B


https://e.lanbook.com/book/169605
https://online.mospolytech.ru/user/index.php?id=15830
http://минобрнауки.рф/
http://fcior.edu.ru/
http://fgosvo.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://www.edu.ru/
http://www.opengost.ru/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mgup.ru/library/
https://e.lanbook.com/
http://polpred.com/news
http://cyberleninka.ru/
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MHTEpHETe OEeCIUIaTHO, B OTKPBITOM jaocTyme. [lonb3oBarensiMm OuOIMOTEKH MpPErOCTaBIISETCS
BO3MOXXHOCTh YMTaTh HAaydyHbIE PabOTHI C 3KpaHa IUIAHIIETa, MOOMIBHOTO TeleoHa U APYrHX
COBPEMEHHBIX MOOUJIBbHBIX YCTPOICTB.

Hayunas snekrponnast 6uonmoreka «eLIBRARY.RUy.

http://elibrary.ru/defaultx.asp

Kpynneiimast B Poccun snexTpoHHass 0MOIMOTeKa HaydHBIX ITyOJHKaIMid, 00iagaromas
OoraTbIMM BO3MOXHOCTSMU TIIOMCKa M aHaiW3a HayyHoW wuHopmanuu. bubnuoreka
uHTerpupoBaHa ¢ PoccuiickuM mHaexkcom HaywyHoro uutupoBanusi (PMHLI) - co3maHHbIM 1O
3akazy MuHoOpHayku P® OecruiaTHbIM  OOLIEAOCTYIIHBIM HHCTPYMEHTOM  H3MEPEHHUS
yOIMKAIIMOHHON aKTUBHOCTU YYEHBIX U OpraHu3alui.

PedeparuBHas u HaykoMeTpuueckasi 3J€KTPOHHAs 6a3a TaHHBIX «Scopusy.

https://www.scopus.com/home.uri

Nunexkcupyer He menee 20500 pedepupyeMbix HaydHBIX JKYPHAJIOB, KOTOPBIE M3AIOTCS
He MmeHee yem 5000 um3marenbcTBaMu M conepxar He MeHee 47 MiH. OuOnuorpaduyeckux
3anucei, U3 KOTOPBIX He MeHee 24 MITH. BKJIIOYAIOT B €05l CIUCKU IUTHUPYEMOH JIUTepaTypHl.

baza nanabix «Knovel» n3narenscra «Elseviry.

https://app.knovel.com/web/

[TonHoTEeKCTOBass 0a3a NaHHBIX JUIsI TIOMCKA WH)KEHEPHOM HH(GOpMalUU U TOAJEPIKKH
MPUHSITUS UHKEHEPHBIX PELICHHH.

Joctyn K 9ieKkTpoHHBIM 0Oa3am nmaHHBIX «Scopus» u «Knovel» ocymecTBisercs
KpPYIJIOCYTOYHO uepe3 ceTb MHTepHeT B pexxume oH-iaH mo IP-ampecam, ucmonbzyembiM
YHUBEPCUTETOM JUIsl BbIXOJa B ceTh VIHTEpHET.

[TouckoBsie nHTEpHET-cucTeMbl: Google, Yandex, Yahoo, Mail, Rambler, Bing u np.

WudpopmanmonHass cuUCTeMa MPEJOCTaBiIseT CBOOOMHBIM  JOCTYNl K  KaTaJory
oOpa3oBaTenbHbIX  VHTEpHET-peCypcOB U TMOJTHOTEKCTOBOW  DIEKTPOHHOM  y4yeOHO-
METOIMYECKON OMOIMoTeKe sl 001Iero U mpohecCuoHaIbLHOro 00pazoBanus. JlocTyn ¢ 1o6oro
KOMITbIOTEPA, MOAKIIOUEHHOTO K MIHTEepHeT.

5. MarepuajibHO-TEXHUYECKOEe o0ecIeYeHue

1) Ayauropust st IEKIIMOHHBIX, CEMUHAPCKUX U TpakTHUeckux 3anatuii Ne Hn-222 107023,
r. Mockaa, yn. b. CeménoBckas, 1. 38, ctp.13

2) Aynutopus AJis IEKIIMOHHBIX, CEMUHAPCKUX U TpakTU4eckux 3anatuit Ne Hn-223 107023,
r. Mockaa, yn. b. CeménoBckas, 1. 38, ctp.13

3) Ayauropust 17 TIEKIIMOHHBIX, CEMHHAPCKUX U MpakTHueckux 3ausatuit Ne Ha-224 107023,
r. Mockaa, yn. b. CeménoBckas, 1. 38, ctp.13

4) Aynutopus Ui IEKIIMOHHBIX, CEMUHAPCKUX U MpakTudeckux 3aHatuii Ne H-406 107023,
r. Mockaa, yn. b. CeménoBckas, 1. 38, ctp.13

5) KommuiekTsl MeOemnu a1t yaeOHOTo Tpoiiecca.

6) MynbTumenuitHoe oOOpyZOBaHUE: OKpaH s MPOEKTOpa, MEPEeHOCHOH HOYTOYK,
MIEPEHOCHOU MPOEKTOP.

6. MeToanueckne peKoOMeHAAIMA

6.1. MeToanueckue peKOMeHAAIUN VISl MIPENoAaBaTeIsl 0 OPraHu3auuu 00y4eH st

Bo3MoXHO mTpoBeneHHME 3aHATHH M aTTecTaluid B JAUCTAHIIMOHHOM ¢opmare ¢
MPUMEHEHUEM CHUCTEMBI JIUCTAaHIIMOHHOTO oOyueHuss yHuBepcutera (CHO-LMS). Ilopsmox
MpoBEeACHUST  pabOT B JIUCTAaHIUOHHOM  (opmare  yCTaHAaBIMBAETCS  OTACIbHBIMU
pacTopsHDKeHUSMH TIPOPEKTOopa MO y4uyeOHOW paboTe W/WIM LEHTPOM y4eOHO-METOIUYEeCKON
paboTHI.

IIpenogaBarens QOJDKEH MOCHEAOBATEIBbHO BBIUUTATH CTYAEHTaM psi JEKIUH, B XOJIe
KOTOPBIX CIEAYyEeT COCPEIOTOYMTh BHHUMAaHHWE Ha KIIIOYEBBIX MOMEHTaX KOHKPETHOIO


http://elibrary.ru/defaultx.asp
https://www.scopus.com/home.uri
https://app.knovel.com/web/
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TEOPETUYECKOI0 MaTepuaa, a TakKe€ OpraHu30BaTh NPOBEACHNE NMPAKTUUECKUX 3aHATHH TaKUM
0o0pa3oM, YTOOBI AKTHBHU3MPOBATH MBIIUICHHE CTYJCHTOB, CTUMYJIHPOBATh CaMOCTOSITEIHHOE
U3BJICUEHHE MMM HEOOXOIUMON MH(pOpMAlMM M3 Pa3IMYHBIX HCTOUYHUKOB, CPAaBHUTEIbHBIN
aHallM3 METOAOB pEILICHUH, COMOCTABICHHE IMOJYYCHHBIX pPE3YJIbTaTOB, (OPMYIHPOBKY U
apryMEeHTalL1I0 COOCTBEHHBIX B3IJIS0B HA MHOTHE CIIOPHBIE POOIIEMBI.

ITepen HayanoM mpenogaBaHus MPENOJaBATEN0 HEOOXOIUMO:

- U3y4UTh pabouyro Nporpammy, Leiau U 3aJaud JUCHUILIUHBI;

- YETKO TPEJACTaBIATh cebe, KaKhe 3HaHWsS, YMEHHS M HAaBBIKM JOJDKEH HpuolOpectu
CTYZEHT;

- TO3HAKOMUTCSI ¢ BUIaMU Y4€OHOH pabOThI;

- U3YYUTh COZIEP’KAHHUE Pa3/1e€]0B AUCHUILINHBL.

B xoze NeKIMOHHOTO 3aHATHUS MPENOoAaBaTellb J0JDKSH Ha3BaTh TEMY, YU€OHBIE BOIPOCHI,
O3HAKOMUTh CTYJIEHTOB C IEPEYHEM OCHOBHOM M JOINOJHUTEJIBHOW JHUTEpaTyphl IO TEMe
3aHSTHSL.

Bo BcTynuTensHON yacTu JIEKIMK 00OCHOBATH MECTO U POJIb U3y4aeMOM TeMbl B ydeOHOM
JUCLIUIUIMHE, PacKpbITh €€ MpaKkTUYecKkoe 3HaueHue. Eciau uuTaercss He mepBas JEKUUs, TO
HEOO0X0/UMO yBsi3aThb €€ TeMy C Ipelblayliei, He Hapylas JIOTUKU H3JI0KEHHs y4eOHOro
MaTepuaia. JIekiuo ciaenyeT HaunHaTh, TOJIBKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYT T€X
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OYyT pacCCMOTPEHBI.

B ocHOBHOM YacTH €KUM CIEOYeT PpAacKpbIBaThb COJAEpkKAHHE YUE€OHBIX BOIIPOCOB,
aKLEHTUPOBATh BHUMAaHHUE CTYICHTOB Ha OCHOBHBIX KAaTeropusx, SBICHHSIX M Ipoleccax,
OCOOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYLIHOCTh UCOJEPKAHUE PA3IUUYHBIX TOUEK 3PEHUS
U HayyHBIX IIOJXOJ0B K OOBSICHEHHMIO TeX WJIM MHBIX sBiIeHUIl W mnpoueccoB. Crenyer
apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIIMIO IO CIIOPHBIM TEOPETUUYECKUM BOIIPOCAM.
[TpuBoANTE MpuMepbl. 3aJaBaTh MO XOJYy M3JIOKEHHs JIEKIIMOHHOTO MaTepuaja pUTOpUYECKHE
BOIIPOCHl M CaMOMY JlaBaTb Ha HHMX OTBET. JTO CIIOCOOCTBYET aKTHUBM3AIMM MBICIUTEIBHON
NeSITebHOCTH CTY/IEHTOB, MOBBIIICHWIO MX BHUMaHMS M MHTEpeca K MaTepually JIEKIHH, ee
conepxanuto. [IpernonaBatens JOMKEH PYKOBOJUTh paOOTON CTYAEHTOB IO KOHCIEKTUPOBAHUIO
JIEKIIMOHHOTO MaTepHaa, MoA4epKUBaTh HEOOXOIUMOCTh OTPAKEHHsI B KOHCIEKTaX OCHOBHBIX
MOJIO’KEHUH M3ydaeMOU TeMbl, 0CO00 BbIAENSS KaTerOpUITHBIN anmapar.

B 3akmounTenbHOM yacTu JIEKIMU HEOOXOJUMO c(OpMyIupoBaTh OOLIME BBIBOJBI IO
TE€Me, PaCKpbIBAIOIINE COJEP)KAHUE BCEX BOINPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBIBUTH IUIaH
OUYEPEHOT0 CEMMHAPCKOI0 WM JIAOOPAaTOPHOTO 3aHATUSA, JaTh KpPaTKUE DPEKOMEHJAIMH I10
MOJMOTOBKE CTYJEHTOB K CEMHUHapy WiIu J1abopaTopHOil pabote. OmnpeneanuTb MECTO U BpeMs
KOHCYJIbTAllMM CTY/AEHTaM, MOXelaBIIUM BBICTYIIUTh HAa CEMHHApE ¢ JIOKJIaJaMu U pedeparamu
10 aKTyaJIbHBIM BOIIPOCAaM 00CYK/1a€MOU TEMBI.

6.2. Metoanueckue ykazaHus JJis1 00y4ar0MXCs M0 OCBOEHUI0 THCHMUILINHBI

OcBoeHMe TUCHUIUIMHBI OCYIIECTBISIETCS NMPU KOHTAaKTHOW paboTe C mpemnojaBaTeieM U B
npolecce CaMoCTOSTeNbHOW padoThl. D(PQPEeKTHUBHOE OCBOECHUE NUCIUILIMHBI MPEANosaraer
peryispHoe TIOCEIIeHWe BCEeX BHUIOB AaYAUTOPHBIX  3aHATHI, BBINOJHEHUE IUIaHA
CaMOCTOSITENIbHOW PabOThl B MOJHOM O0BbEME U MPOXOXKICHHE aTTECTAllMd B COOTBETCTBHM C
KaJICHIapHBIM y4e€OHBIM I'paUKOM.

CTyneHTy pEeKOMEHAYETCS O3HAKOMHUTBCA CO CIHMCKOM OCHOBHOW U JIONOJHUTEIBHON
JUTEpaTyphl U B3ITh B OMOIMOTEKEe M3JaHUS B TBEPAOW KomuM (HEOOXOIMMO UMETh MpH cede
YUTATENLCKUI OMJIET U YMETh MOJIb30BATHCS SJIEKTPOHHBIM KaTaJIOTroM).

Hoctyn k wuHGMOpPMAIMOHHBIM pecypcaM OHOIUOTEKH W HWHGOPMAIIMOHHO-CIIPABOYHBIM
cucreMaM cetu «VHTepHET» OpraHu30BaH B YMTAJBHBIX 3aJlaX OMOIMOTEKH CO CTAIlMOHAPHBIX
[15BM, mu6o c mauunoro IIOBM (HOoyTOyKka, IJIaHIIETHOTO KOMIBIOTEpPA WM HMHOTO
MOOWJIBHOTO  YCTPOWCTBA)  IOCPEACTBOM  OECHpPOBOJHOrO  JOCTYNa HpU  AKTUBALMH
WHJVBHIyaJIbHOW YYETHOW 3aIUCH.
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[Tonb30BaHne MHDOPMALIMOHHBIMU pEeCcypcaMu  paclIupsieT BO3MOXKHOCTU  OCBOCHHS
TEOPETUYECKOT0 Kypca, BBHITIOJHEHUS CaMOCTOSATENbHOW pPAOOTHl ¥ IMO3BOJSET IOJYYUTh
uH(bOpMaLIMIO JI peanu3ali TBOPYECKUX OOPa30BATENbHBIX TEXHOJOTUN: BBINOJIHEHUS
pedepara Ha 3aJaHHYI0 WIH CaMOCTOSATEIHHO BBIOPAHHYI0 TEMy B paMKaX TEMaTHUKU
JUCIUTUIAHBI.

N3ydyeHnne AUCUMIUIMHBL JIOJKHO CONPOBOXKIATHCS WHTEHCUBHOW CAMOCTOSITEIBHOM
paboToii CTYJEHTOB C PEKOMEHJAOBAHHBIMH IPENOJaBaTeNIIMU JINTEPATYPHBIMU UCTOYHUKAMU U
C MarepuallaMy, TOJYYSHHBIMH Ha JIEKIMOHHBIX 3aHATUSX. CTYACHT IOHKEH MOMHHTH, YTO
HAUMHATHh CAMOCTOSITENIbHBIE 3aHATUS CIIEAyeT C MEepPBOro AHS HW3YYEHHs] TUCHMIUIMHBI U
MPOBOANTh HX peryiaspHo. OdYeHb BaXXHO MPWIOKHUTh MAKCUMYM VCHIIMN, BOJIM, YTOOBI
3acTaBUTH ceOs paboTaTh C MOJIHOM HArpy3KOU C MEPBOTO JHS.

Kaxxaplii CTYICHT JOKEH caM IUTAHUPOBATh CBOIO CAMOCTOSITENIbHYIO pabOTy, HCXOMS U3
CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. ITO CTUMYJIUPYET BBINOJIHEHHE pabOThl, co3aaeT Oosee
CIIOKOMHYIO 0OCTaHOBKY, YTO B UTOT€ MOJOXKHUTEIHLHO CKa3bIBACTCS HA YCBOCHUU MaTepuara.

s mnonoTBOpHOM paboOThl HEMATOBaXXHOE 3HAUEHUE MMEEeT OOCTaHOBKA, OpraHH3aIus
pabodero mecta. HyKHO TOOUTHCS, 9TOOBI MECTO PaOOTHI IO BO3MOKHOCTH OBLIO ITOCTOSIHHBIM.
PabGora Ha mpUBBIYHOM MecTe JenaerT ee Ooyiee MIOAOTBOpHOM. I[IpoayKTHUBHOCTH pPabOTHI
3aBUCHUT OT IIPABUJILHOTO YE€pPEOBAHUS TPYy/la U OTAbIXa. [103TOMY KaXK/ple yac Uiin Ba CIeayeT
nenatb, nepepblB Ha 10-15 munHyT. BbIXOOHBIE THH Jy4Illle MOCBATHUTH AKTUBHOMY OTABIXY,
3aHATHUSAM CIIOPTOM, MPOTYJIKAMHU Ha CBEKEM BO3AyXe M T.1. [laxke mepexiroueHue ¢ 0JTHOro BUIA
YMCTBEHHOU pabOTHI Ha IPYTOM MOKET CIIY>KUTh aKTUBHBIM OTJIBIXOM.

Ocoboe MecTo yaensercsi KOHCYJIbTHPOBAHMIO, KaK OJHON U3 (hopM 00yUEHHSI B KOHTPOJIS
camocTosTenbHOM  paboTel.  KoHCynbTHpOBaHME — MmpeanonaraeT  ocoObiM  00pa3om
OpraHW30BaHHOE B3aUMOJICCTBHE MEX]Y IPENOJaBaTeIeM-KOHCYIbTAHTOM U CTYJICHTaMH,
HAIpPaBIIEHHOE HA paspellieHre MpoOJieM U BHECEHHE MO3UTUBHBIX M3MEHEHUH B JIEATEIBHOCTh
CTYJICHTOB.

7. ®OHJ OLIEHOYHBIX CPEACTB

Jns ocyiiecTBIeHUsT TPOLENYp TEKYIIEro KOHTPOJISI YCHEBAEMOCTH MU IPOMEKYTOUHOM
aTTeCTalliy CTYJEHTOB MpeaycMOTpeH QoHa o1eHOoUHbIX cpenactB (POC), mo3BoISIOMUN
OLICHUTh  JOCTHKEHHE  3aIUIaHHUPOBAHHBIX pe3ynpTaToB  OOy4YeHHs] U ypPOBEHb
c(hOpMUPOBAHHOCTH BCEX KOMIMETEHIMNA. DOH/ OIEHOYHBIX CPEJCTB COCTOUT W3 KOMILJIEKTOB
KOHTPOJIbHO-OLIEHOUHBIX CpeAcTB. KOMIUIEKTh KOHTPOJIBHO-OLEHOUYHBIX CPEJCTB BKIIOYAIOT B
ce0s1 KOHTPOJIbHO-OIICHOYHBIE MaTepUalIbl, TIO3BOJISIFOIIME OIICHUTh 3HAHMSI, YMEHUSI U YPOBEHB
MPUOOPETEHHBIX KOMITIETEHITUH.

7.1. MeToabI KOHTPOJISA M OLICHUBAHMSA Pe3y1bTATOB 00y4eHus!

OrneHuBaHuE U KOHTPOJIb CPOPMUPOBAHHOCTH KOMITETEHIIUN OCYIECTBISAETCS ¢ TOMOIIBIO
TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTauuu. J{Jist 3Toro cemecTp AenuTcs
Ha Tpu nepuoaa. [lo okoHuanuto nepsoro nepuoaa (koutpoibHas Touka 1 (KT1)) mpoBogutcs
co0eceloBaHUE CO CTYICHTaMU 0 U3y4YE€HHOMY Ha JIaHHbII MOMeHT MaTepuaiy. [lo okoH4aHuIO
BTOoporo mnepuoga oOyuenust (KT2) mpoBomuTcs aHajmorumuHas mnpoueaypa. TpeTuil mepuon
3aKaHYMBAETCS MPOMEXKYTOYHON aTTeCTAllMEN IO BCEMY NMPOMAEHHOMY MaTepUay.

Texymuii KOHTPOJIb YCIIEBAEMOCTHU CTYIEHTOB MPEAHA3HAYEH JUIsl IOBBIIEHUS MOTHBALIH
CTYJEHTOB K CHCTEMaTHYECKUM 3aHSTHUSIM, OIICHUBAHHUS CTENEHU YCBOEHHS CTYAECHTaMU
yuebHoro marepuana. Tekymuid KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B T€UEHUE MEPHOAA
TEOPETUYECKOr0 O0yUeHHUsI CEMECTpa M0 BCEM BHUJIaM ayJAUTOPHBIX 3aHATUN U CAMOCTOSATEIbHON
paboThI CTyAEHTA.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH B IIPOLIECCE M3YUEHMSI AUCIUILTUHBI MOXKET IIPOBOJAUTHCS 110
YCMOTPEHHIO MpernoaaBares B JopMe YCTHOTO cobece10BaHMsI UITH ITOCPEICTBOM IMPOX0XKICHHS
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TECTOB, pa3MEIIEHHBIX B COOTBETCTBYIOIIEM OHJIAH-KypC€ CHUCTEMbl JAMCTAaHLMOHHOIO
o0yuenus Mockosckoro [lonurexa.

Ecnu Tekymuii KOHTposib HPOXOAWT B (hopMare TECTUPOBAHUS, TO S TECTa XapaKTEpHbI
CJIETYIOIINE OCOOCHHOCTH:

O0beM TecTa- 20 TECTOBBIX 3aIaHUNA.

Tect nMeeT orpaHuyeHue 1Mo BpeMeHu — 25 muH. [1o ucreyeHnn BpeMeHu, BHOCUTh U3MEHEHUS B
TecT OyzeT HEeBO3MOKHO.

[To OKOHYAHHIO BCETO TECTa BBIAACTCS HHPOPMAIIHS O TOM, 3a4TCH TECT WIIM HET.

[Ipy omeHKe TeKylled yCIeBaeMOCTH C HCIOJb30BAaHHEM YCTHOTO coOeceqoBaHus
PEKOMEHIYIOTCS CIAEAYIOIINE KPUTSPUH:

1. 3uanue Teopuu (40%)

[TorrMaHre OCHOBHBIX MOHSTHIA, TEPMUHOJIOTUN U 3aKOHOMEPHOCTEH AUCIIUILITNHBI
CnocoOHOCTh BOCIIPOU3BOIAUTH U OOBACHATH KIIHOUEBBIE TIOJIOKEHUS

2. Ilpaktuueckue HaBbIKU (35%)
YMeHue nMpuMeHSTh TCOPSTHUSCKNE 3HAHUS TS PEIICHUS THITOBBIX 3371a4
AHaJIU3 U UHTEPIIPETAIUS PE3yJIbTAaTOB

3. AprymeHnranus u kadectBo oTBeToB (15%)
JloruuHOCTH, MOTHOTA U ICHOCTb MU3JIOKEHUS
O6ocHOBaHME CBOMX PEIICHUN U BBIBOJIOB

4. AKTUBHOCTB U caMocToATeIbHOCTh (10%)
VYyactue B 00CyXACHUSIX, BHIIOTHEHUE JTOTIOTHUTEIbHBIX 3aaHUI

HpOHBJ'IeHI/Ie WHHUIIMATHUBEI B O6y‘IeHI/II/I

[IIkana onieHMBaHuA (B IPOIEHTAX U MO NATHOAJUIBHOM crcTeMe)

IIpouent
P Onenka (5-6amibHas) XapakTepucTuKa pesyapTaTa
BBITTOJIHEHUS
OTnuyHOe 3HaHME MaTepuana, BbICOKas
90-100% 5 (oTyM4HO) pHasa,
aKTUBHOCTb
Xopomee CBOECHUE Marepuana
75-89% 4 (xoporo) p Y puaa,
HE3HAUUTENIbHbIE HEJI0UEeThI
bazoBoe nmonumanue, Tpedyercsi JopaboTka
60-74% 3 (YAOBJIETBOPUTEIIBHO) » TPEDY AP
OTJENLHBIX BOIIPOCOB
2 Henocratounsrit OBE€Hb 3HAaHMM U
Hwxe 60% yp
(Hey10BJIETBOPHUTEIHHO) HaBBIKOB

s pomycka K IIPOMEKYTOYHOM aTTECTalUU CTYIEHT JOJDKEH MMETh OLICHKY HE HMKE

«yZIOBJIETBOPUTENBHO» (3) IO pe3ynbTaTaM TEKYIEro KOHTPOJIS.

B cinyyae HeynOBIIETBOPUTEIBHOM OLICHKU CTYIAEHTY PEKOMEHAYETCsS AOIOIHUTENbHAs

MOATOTOBKA U IIOBTOPHOE MPOXO0KIEHUE KOHTPOJIA 10 YCTAaHOBIIEHHOTO CPOKA.

Pesynbrarhl TEKylIero KOHTPOJIS YCIEBAEMOCTH YYHUTBIBAIOTCS IIPEIOJABATENIEM IIPU
MIPOBEJCHUN MPOMEXKYTOUHOM arrectanuu. OTcTaBaHHME CTyAE€HTa OT TIpaduka TEKYyLIero
KOHTPOJISl YCIIEBAEMOCTU IO HM3y4aeMOW IUCHUUIUIMHE NPUBOJUT K OOPa30BaHUIO TEKyILei
3aJOJDKCHHOCTH.

IIpomexxyTouHast arrecranus OCYLIECTBISAETCS B KOHLE ceMmectpa. [Ipomexyrouynas
aTTecTalys IIOMOTaeT OILIEHUTh Oosiee KpyHHbIE COBOKYIIHOCTHM 3HAaHUW U yYMEHUH,
(dbopmupoBaHUE ONpEaeIEHHBIX TPO(ECCHOHATBHBIX KOMIIETECHITUH.
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7.2. lllkajia 1 KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00yUeHH s
®dopma arrectanuu: 3a4eT
Cucrema oneHuBanus: [Ipy npoBeneHUH TPOMEKYTOYHOM aTTECTAlMU 1O JUCLUUILIAHE
ucronb3yercss  HeaudPepeHIMpoBaHHAs — IIKajda OIEHKH  ypOBHA  CHOPMHPOBAHHOCTH
KOMIICTCHITHM

OHeHKa Onucanue YPOBHA OCBOCHUSA AUCHUIIIIMHBL

CTyZoeHT NponeMOHCTPUPOBAT JOCTATOYHBIH YPOBEHb 3HAHWM W YMEHHH, HEOOXOAMMBIX I
3auTeHo (hopmupoBaHus KOMIETEHIUI Mo AucuMIuIMHE. OTBETHl COOTBETCTBYIOT TPEOOBAHUSIM MPOIPaMMBI,
JIOIYCKArOTCSl HE3HAYUTENIbHBIE OTPEXH, He BIHSIOLINE HA 00Iee HOHUMaHNUe MaTepHana.

CTymeHT He NpPOJEMOHCTPHUPOBANT JOCTATOYHOTO YPOBHSA 3HAaHMH W YMCHHH, JOIYLICHBI

He o
saUTeHO CYIIECTBEHHbIE OLIMOKH, OTCYTCTBYET IOHHUMaHHE KIIOYEBBIX IOHATHH W/WIM HECIOCOOHOCTH
MPUMEHSTh 3HAHUS Ha TPaKTHKe.
Kpurepuu oueHuBanus 3a4éra
Kpurepuii 3auTeHo He 3auteno

CTy,Z[eHT YBEPCHHO OTBCYACT HA BOIIPOCHI,

3HaHHE OCHOBHBIX N
JICMOHCTPHPYS 3HAHHE KIFOUYEBBIX MOHATHH U

OTBeTHI HCTOJIHBIC, CYHICCTBCHHBIC

MOHATUM po6esbl B 3HAHUU OCHOBHBIX NMTOHATUH
TEPMHUHOB JUCLUILIUHBI
Vere CtyzneHT crioco0eH pelaTh THIOBbIC 3a7a4y U CTyneHT He CIOoCOOeH MpPUMEHSThH
MEHHU
NPUMEHATh  TEOPETUYECKUE  3HAHUSA  Ha 3HaHUS, [OIyCKaeT OIMMOKH IIpH
MPUMEHSI T 3HAHUS
MIPaKTUKE pELIEHNH IPAaKTUYECKUX 3a4a4
OTCYTCTBYET JIOTHKAa U 00OCHOBaHHE B
AprymeHTamuss U OTBeTHl JOTHYHBI M OOOCHOBAHBI, CTYJCHT
OTBETaX, OTBETHl MOBEPXHOCTHBI WIH
o0ocHOBaHME MOYET OOBSICHUTh CBOHU PEILICHUS
HEIOJIHBI
06 OTBeTHI COOTBETCTBYIOT TpeboBaHUM OTBeTHI HE COOTBETCTBYIOT
iee
- HPOTPaMMBI, CTYAEHT JIEMOHCTPHPYET TpeOOBaHUSAM, YPOBEHb IOATOTOBKHU
c(hOpPMHPOBAHHOCTH KOMIETEHITUH HEIOCTaTOYeH

7.3. OneHo4HbIe CpeAcTBA
Jlexuus Nel. BBeneHne B KOMIIBIOTEPHOE IPOEKTUPOBAHUE U MOJCIIMPOBAHNE YHEPTOYCTAHOBOK
Kakue 3agaunm pemaer nucuuiuimHa «KOMIBIOTEPHOE INPOEKTHUPOBAHUE M MOJEIMPOBAHUE
HYHEPrOoyCTAHOBOK»?
KakoBa poib BEIUMCIUTEIBHBIX METOAOB B COBPEMEHHOM IPOEKTUPOBAHUHU IHEPIOYCTAaHOBOK?
Uro Takoe ku3HeHHbIN nuki npoaykra (Product Lifecycle Management, PLM)?
HazoBurte ocHOBHBIE ATanbl )KU3HEHHOTO LIUKJIA IPOIYKTA.
Kak opranuzosana ctpykrypa coBpemeHHo CAD/CAM/CAE-cuctemsl?
Kakue mnpeumymectBa Ja€T HCIOJIB30BAHME COBPEMEHHBIX KOMIIBIOTEPHBIX METO/OB
IIPOEKTUPOBAHUSA?
Kakue ncroprueckue 3Tarsl Mpolia 3BOJIONMS KOMIIBIOTEPHBIX METOJOB IPOEKTUPOBAHUS?

Jlexuust Ne2. OCHOBBI UHCIIEHHOTO MOJIETMPOBAHUS U METO/IbI KOHEUHO-3JIEMEHTHOTO aHAJIN3a
Yto Takoe YMCIEHHBIN aHAINU3 U TOYEMY OH HEOOXOUM B MPOEKTUPOBAHUHN IHEPrOYCTAHOBOK?
Kakue ocHOBHbIE BUBI YUCIEHHBIX METO/I0B IPUMEHSIOTCSI B KOMIIBIOTEPHOM MOJAEIUPOBAaHUN?
B uém 3akmtogaerca MeTos1 KOHEUHbIX 31eMeHToB (MKD)?

Yro takoe MeToj KoHeuHbIX 00béM0B (MKOB) 1 B KakuXx 3a/1auax OH UCHOJIb3YeTCs?

Kakue TpeOoBaHuS MNpeAbSBIAIOTCS K KauyecTBY CETOYHOM MOAENM TMpU YHUCICHHOM
MOJICIUPOBAHUN?




19

Kax orieHnBaeTcsi TOYHOCTH M BOZMOYKHBIE OTPEITHOCTH PE3yIbTaTOB YUCICHHOTO aHAIH3a?
Kax peanu3zyioTcs nporeaypsl aHaiu3a OnIMO0K B pacueTax?

Jlextmst Ne3. Muctpymentsl Siemens NX u Simcenter 3D 17151 KOMIIBIOTEPHOTO MPOSKTUPOBAHHS
HazoBute ocHOBHBIE ()YHKIIMOHATIBLHBIE BO3MOKHOCTH IporpamM Siemens NX u Simcenter 3D.
Kak co3mats reoMeTpudeckyro MOJeNb ABUTaTeNs B cpeae Siemens NX?

Kaxkue BuzbI aHaM3a BO3MOXKHBI B porpamMme Simcenter 3D?

Kak BbImonHseTCsl MPOYHOCTHOM aHanu3 aeranei B Simcenter 3D?

Kakue aBTOMaTH3UpOBaHHBbIE METOJUKHA ONTHUMM3AIMH (OPMBI JleTaleld MOAJIEPKUBAIOTCS B
Simcenter 3D?

Kaxkue mporenypbl MHOTOLIETIEBOTO aHAIM3a MOXKHO peann3oBath B Simcenter 3D?

[IpuBeauTe mpUMEpHl HCIOJIB30BAaHUS HHCTPYMEHTOB Siemens NX u Simcenter 3D mns
MPOEKTUPOBAHUS SHEPTOYCTAHOBOK.

JlononHuTENBHBIE BOIPOCHI JI1 KOMIUIEKCHOI'O KOHTPOJIS 3HAHHUMN:

Kakum 00pa3oM BBIYMCIUTENIBHBIE METO/IbI IOMOTalOT COKPATUTh 3aTPAThl U YCKOPUTDH IPOLECC
IIPOEKTUPOBAHMSI SHEPTOYCTAaHOBOK?

Uro Takoe PLM-cuctema M Kak OHa CIHOCOOCTBYET YIPABICHUIO J>KU3HEHHBIM ITUKIOM
npoaykra?

Kakas cerka mpeamodtuTenbHee MJIi TOYHOTO MOICTUPOBAHMSA JAETANCH CIOXKHOH (POpMBI U
nouemy?

Kakue nHCTpyMEeHTBI UCIIOJIB3YIOTCS JAJIs oNTUMM3alu reomerpun netaineit B CAD-cucremax?
[TpuBenuTe mpuMepsl NPAKTHUYECKOTO NPUMEHEHUS YHCJICHHBIX METOJOB B IPOEKTUPOBAHUU
MOPUIHEBBIX U ra30TYpOUHHBIX ABUTATEIEH.

B uéMm pa3zHuIa MeXay CTaTUYECKUM M JUHAMUYECKUM aHaJIN30M jAetanel B Simcenter 3D?
KakoBbl penmyIecTsa U OrpaHUYEHUsT KOHEYHO-JIEMEHTHOIO aHAIM3a MPU MPOEKTHPOBAHUU
HHEPrOoyCTaHOBOK?

[Tporpamma ANSA/BETA CAE Systems ANSA META wu e€ pons B npenpoueccunre FEA-
moxenerllonaTue mpenporneccCHHra M MOCTIPOIIECCHHTadTanbl  MOATOTOBKH  KOHEYHO-
aneMeHTHOM Mojnenu ¢ nomonibio ANSAMcnonb3oBanue moayneit AutoGrid u MeshOpt ans
yIy4dlleHUs] KadecTBa CETKMBO3MOXXHOCTH aBTOMAaTHYECKOIO MOCTPOEHMSI MOBEPXHOCTHBIX U
00BEMHBIX CETOKABTOMAaTHU3UPOBAHHOE CO3/1aHUE HArPY3KH U 3aKpeIUIeHUs] 0ObEKTOB

Jlexmst NeS: Tlapamerpuueckuit ontummuzarop Siemens HEEDs: ocHOBBI M BO3MOXXHOCTH
npuMeHeHusl [puHImn paboThI " aJITOPUTM nenucTBUI [apaMeTpUIECKOT0
ontumu3aTopadyHKIMOHAIbHBIE XapakTepuctuku moayias HEEDs Multi-disciplinary Design
Exploration (MDX)Untepdeiic B3aumMoieicTBUsS C HporpaMMoil M HacTpoilka KpuTepuen
onTUMH3alMK/leMoHcTpalys NpUMepOB MPaKTUUYECKON peaan3aluy ONTUMHU3ALNN KOHCTPYKIIUU
JBUTATENs

Jlexums Ne6: ITaker MSC Nastran u BBINOJHEHHE CTPYKTypHOro ananusallpenmmymectBa n
HepoctaTku makera MSC NastranPematenu n ux xnaccudpukanus B MSC NastranTunuunsie
3a/1auu MPOYHOCTH u nuHamukullocnenoBaTenbHOCT MIPOBEICHUS THUIIOBOTO
pacuérallpakTuueckuii pa3z0op pemieHus 3ahad  JIMHEHHOrO W HEJIMHEWHOTO aHaju3a
KOHCTPYKIMI

OtBer

Huxe mnpeacraBieH npumep BONPOCOB Il KOHTPOJS 3HAHUM CTYACHTOB MO JUCIMILINHE
«KoMInbroTEpHOE TPOEKTUPOBAHWE M MOJEIMPOBAHME DHEPrOyCTAHOBOK» HA OCHOBAaHUU
YKa3aHHBIX JICKIUH.

Jlexumsa Ned4. IIporpamma ANSA/BETA CAE Systems ANSA META u eé ponb B
npenpoueccunre FEA-moneneit
Yto Takoe MpenporecCuHr U MOCTIPOLIECCUHT B KOHTEKCTE KOHEYHO-3JIEMEHTHOTO aHaIu3a?
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[lepeuncnure OCHOBHBIE JTambl MOJATOTOBKM KOHEYHO-3JIEMEHTHONM MOJENU C IOMOIIBIO
nporpamMmmbel ANSA.

Kakne mongynu ANSA uCnosib3yroTcs il yAydIIeHUs KaueCcTBa CETKH, M B YEM MX Ha3HayeHue?
KakoBbl BO3MOKHOCTH aBTOMATHYECKOTO IMOCTPOCHHUS MOBEPXHOCTHBIX M OOBEMHBIX CETOK B
ANSA?

Kakue Buabl ceTok MOXHO co3faBaTh ¢ moMomibio ANSA U Kakue KpUTEpPUH KayeCTBEHHOMH
CeTKu?

Kakum o6pazom B ANSA co31ar0TCsl HArPY3KH U 3aKPETLICHUsT 00BEKTOB?

Kaxkwue 3amaun pemarot nporpammel npemnponeccudra Bpojae ANSA B mpoiiecce KOMIIbIOTEPHOIO
MIPOCKTUPOBAHUS IHEPTOYCTAHOBOK?

Jlexims NeS. Tlapamerpuueckuii ontumuzarop Siemens HEEDSs: OCHOBBI W BO3MOXHOCTHU
IIPUMEHEHHUS

Yro Takoe mnapaMeTpUYECKUMH ONTUMHU3AaTOp M KakoBa €ro pojib B IPOCKTUPOBAHUHU
JHEProyCTaHOBOK?

OnumuMre npyuHLIKI padOThl U ATOPUTM JAEHCTBUI napameTpudeckoro ontumuzaropa HEEDs.
[epeuncaure (yHKIMOHANBHBIE XapakTepuctuku monyias HEEDs Multi-disciplinary Design
Exploration (MDX).

Kakue kpurepun ontumMmusanuu MoxHo HacTpauBaTh B HEEDs?

IIpuBenure npumeps! ciaydaes, korga HEEDs ucnonb3oBancs aisg onTUMUA3aNUy KOHCTPYKIUHU
JIBUTATEJIS.

B uém npeumymniectBo napamerpudeckoro ontummuzaropa HEEDs nepen oObIYHBIME METOAAMU
onTUMU3anUN?

UYro noapasymenaet noustue «multi-disciplinary design exploration» B koutekcte HEEDs?

Jlexuus Ne6. ITaker MSC Nastran u BbIIOJTHEHHE CTPYKTYPHOT'O aHAIN3a

HazoBuTe ocHOBHBIEC TpeuMyIecTBa U HepocTaTku maketa MSC Nastran.

Kaxkue knaccel pemateneit npexycmorpensl B MSC Nastran u kak oHU KJ1acCUPHUITUPYIOTCS?
[TpuBenuTe mpUMepsl TUITUYHBIX 33/1a4 MPOYHOCTU U JUHAMUKH, pelIaeMbIX ¢ momoiisio MSC
Nastran.

[TocnenoBaTenbHO OMUILIUTE IIATH BBHITOIHEHUS THIIOBOTO pacyéra B MSC Nastran.

B uém oTnmune nunelHoro aHanu3a oT HenuHeHoro B MSC Nastran?

Kakue meronsl ananmza npumeHstorcs B MSC Nastran qis pemieHus 3aqad MPOYHOCTH U
JTUHAMHUKU KOHCTPYKIUI1?

[TpuBenuTe peaabHBINA IPUMEP 3a7aud, KOTOPYIO MOKHO petuTh ¢ momornisio MSC Nastran.

Jlexust Ne7. CoBpeMeHHOE MPOrpaMMHOE oOecrieyeHHe il CUMYISLUN MOTOKOB KUAKOCTH U
rasa

Kakue ocHOBHBIE 3a7]a4i PEIIAlOT IPOrPaMMBI JIJIsl CUMYJISIIIMK TOTOKOB )uakoctu u raza (CFD-
porpaMmel)?

[lepeuniciure W KpaTKO OXapakTEpU3yHTe BaKHEHIIME MNPOrpaMMHbIE TMaKeTbl s
TUIPABIMYECKHUX U a3POIUHAMUYECKHUX PACUETOB.

Kakue kputepun HEOOXOAWMO YUUTHIBAaTh NpPHU BBIOOpE MPOTpPaMMbl ISl MOJAETHUPOBAHUS
TUJIPOAMHAMUYECKUX MTPOIIECCOB?

Kak ocymecTBisieTcss NpOCTPaHCTBEHHOE MOJAEIMPOBAHUE IIpollecca TOPEHUs TOIUIMBA B
WIMH]paX MOPIIHEBOTO ABUTaTes?

Kakne 0coOE€HHOCTH YUYMTBHIBAIOT NMPU MOJAEIHPOBAHUU TEIJIOBOTO B3aMMOJEHCTBHS Ta30B U
MOBEPXHOCTEN KaMepbl CTOpPaHUs ra30BOM TypOUHBI?

Kakum 00pa3om olieHHWBaeTCsl BIUSHUE KOHCTPYKTUBHBIX M3MEHEHHUU Ha TUAPOJAUHAMUYECKYIO
3¢ (PEKTUBHOCTH y371a SHEPTOYCTAHOBKH?

Kakue nmpenmymiectBa U OrpaHHMYEHHUS] UMEIOTCS Y COBPEMEHHBIX MPOTrpamMM ISl CUMYISLUU
IMOTOKOB >KHUJIKOCTH U rasa?
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Jleximss Ne§. Bormpockl aBTOMaTH3aliél TMPOCKTUPOBAHUS M WHTETPUPOBAHHBIC CHCTEMBI
PLM/SIMATIC Process Automation

Uro Takoe xonuemnius PLM (Product Lifecycle Management) u kakue 3a7a4u OHa permiaeT?
KakoBbl OCHOBHBIE ATalbl )KM3HEHHOTO LMKJA M3JENUsS U KaK OHU B3aUMOJIEHUCTBYIOT JIPYT C
apyrom?

Kakue MHCTpYMEHTBI U METO/IbI UCIIOJIb3YIOTCA I aBTOMAaTH3aIuu pabouynx mpoueccos B PLM-
cucremax?

Uro Takoe «uudpoBble JIBOMHUKK» M Kak OHM NPUMEHSAIOTCS B MPOEKTUPOBAHUU
HSHEPrOyCTaHOBOK?

Kakoe 3nauenme wumeer koHuemnmus Project Management B ympaBieHUH pa3pabOTKOH
HSHEPrOyCTaHOBOK?

[IpuBenure  mpuMepbl  KPYNHBIX  KOMIIAHMM,  YCHENIHO  BHEAPSIONUX  pElIeHUs
PLM/PDM/ERP/MES.

Kak Bnuser uHTerpauus CHUCTEM aBTOMaTH3aluuu Ha 3((EKTUBHOCTh MPOEKTUPOBAHUA U
IKCILTyaTaI[il SHEPTOyCTaHOBOK?

Jlextus Ne9. AxTyanbHbIe TPOOJIEMbI ONTUMHU3AINHN U MIEPCIICKTUBHBIC TEXHOJIOTHH

Kakne coBpeMeHHbIE TEXHOJIOTUMECKAE KOHIEMIIMUA TPUMCHSIOTCS TPH MPOSKTHPOBAHUU
YHEPrOyCTaHOBOK?

Kakne momxompl K ONTUMH3AIMH KOHCTPYKIIMHA SHEPrOyCTAHOBOK I(PPEKTHUBHBI B HACTOSIIICE
Bpemsi?

B uém npeumyriecTBa TMHOPUIHBIX CXEM JIBUTATEICH U KAKOBBI IIEPCIICKTUBBI UX IPUMEHCHHSI?
Kakne BuaBI 5KOJIOTMYECKH YHCTOTO TOIUIMBA PACCMATPUBAIOTCS KaK IEPCIIEKTUBHBIC IS
9HEProyCTAaHOBOK?

Kakue mpo06iieMbl BO3HUKAIOT TIPH aIallTAI[UH CYIMIECTBYIOIMIUX MPOIYKTOB K HOBBIM PHIHOYHBIM
TpeGoBaHUSIM?

Kakune MexayHapoJHbIe CTaHMAPTHI CepTU(HKAIMN YHEPrOYyCTAaHOBOK JIEHCTBYIOT B MHUpPE U
KaKue HOBIIECTBA 0XKUJIAI0T OTPACIb B OimiKkaiiiiee Bpems?

[TpuBenuTe TpUMEPHl YCHENIHBIX MPOCKTOB TIO BHEIAPEHUIO COBPEMEHHBIX TEXHOJOTHH B
HHEProyCTaHOBKaX.



