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1.IEJIA U 3AJAYM TMCOUTIINHBI

[{enb AUCHUIUIMHBI — U3YYEHHE COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHI JJIs pEleHUs 3a]ad
aBTOMATH3allMM HA Pa3UYHbIX CTaAMSIX TMPOCKTUPOBAHUS M  IOATOTOBKH  MPOMBIIIIEHHOTO
obopynoBaHus

3anauu JUCHUIUINHBIL:

— TMIOBBIIIEHWE OCHOB 3HAHUW, YMEHHUH M HABBIKOB IO MPOEKTUPOBAHUIO M COBPEMEHHBIM
METOAaM pacyera jaeTayned, cOOpOK M MEXaHM3MOB Ha MPOYHOCTb, >KECTKOCTh, YCTOHYMBOCTbD U
Koje0aHus IpU JEHCTBUM CTATUYECKUX U IUHAMUYECKUX HArpy30K.

— npuoOpeTeHne CTyIEeHTaMU METOJUKU MOCTPOCHUSI (PU3NYECKUX U MAaTeMaTHYEeCKHX MOjeneit
paccunuThIBAEMbIX KOHCTPYKIIMM

— OCBOGHHME TMPAKTHUYECKUX HABBIKOB paboThl ¢ coBpeMmeHHbIMH mporpammamu CAD+CAE,
HCIIOJIB3YS METOJT KOHEUHBIX 371eMeHTOB (MKD).

— wu3ydeHue crenuduku 0opadoTku nHGOpMaLMK B Cpe/ie MPUKIIATHBIX POTPAMM;

— HU3ydeHHe OcOOeHHOCTEeH O(OpMIICHHS TEXHOJOTHUECKOW JOKYMEHTAIMH C HCIOJIh30BAHHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUH;

— (QopmupoBaHUE HABBIKOB ITPOBECHUS PACYETOB U BU3YAIU3AIMH PE3YIHTATOB

— (QopmupoBaHUE HABBIKOB TPEXMEPHOT'O MOJICTUPOBAHUS

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctummmaa « KoMIbIOTEpHBIE TEXHOJIIOTHU B MAITUHOCTPOCHUN» OTHOCHUTCS K 00sI3aTEIIBHON va-
ctu bnoka 1. Jlucuuniauasl (MOAYIM) OCHOBHOM MpodecCHOHaIbHONW 00pa3oBaTeNbHOM MPOrpaMMBbl 1O
HarpaBiieHut0 oarotoBku 15.04.02 TexHosornueckre MamimHel 1 000pya0oBaHue U u3ydaercs B 1 ce-
MeCTpe.

Hucnunnuna «KoMIbploTepHbIE TEXHOJIOTUH B MAIIMHOCTPOCHUMY SIBIIIETCSI OCHOBOIIOJIAraroIen
JUISL U3YYEHUS CIAEAYIOMMNX AUCHUIUIMH: «CUCTEMBbI aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUSA KOHCTPYK-
U MAIlIMH U TEXHOJIOTHYECKUX MPo1eccoBy, «COBpEMEHHBIE TIOIXO0/IbI K aNmapaTypHO-TIPOMBIIUICHHOM
ONTUMHU3AIIMH TIPOLIECCOB HeTerazonepepaboTKU U HEPTEXUMUN.

Oco0EHHOCThIO JUCIUIUIUHBI SBISETCA U3yYEeHHUE KOMITBIOTEPHBIX TEXHOJIOTHH U CIICIUATU3UPO-
BAHHBIX IPOrPAMMHBIX KOMILJIEKCOB

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
IMPOI'PAMMBI

[Tpouecc nzydyenus aucuuIuiMHbl «KoMIbIOTEpHBIE TEXHOJIIOTUH B MAIIMHOCTPOSHUM) HAIPaBIIEH
Ha (OpPMHUPOBaHUE CIETYIOIUX KOMIETEHIIUN:

®opmupyeMble KOMIIETEHIIUU

KO}I N HAMMCHOBAHME UHIMKATOpa

Conepma}me KOMIETEH- KO}I JOCTUKCHUA KOMIICTCHII MU

107071 KOMIeTeHIHH
Cnocob6en pa3pabaTbiBaTh OIIK-5 OIIK-5.3. Bnageer HaBbIKaMu peHIeHUST TPOOJIEM B MPO-
AQHAIUTUYECKUE W YUCIICH- (heccHOHATBHOM JIEATENHHOCTH Ha OCHOBE aHAN3a U CUH-
HbIE METOJBI IPU CO3/1a- TE3a

HHUHM MaTeMaTHYECKUX MO-
JIeJIel MallliH, TPUBOOB,
000pyIOBaHUS, CHCTEM,
TEXHOJIOTHYECKHX TIPO-
1IECCOB




®opmupyeMble KOMIIETEHIIUH

Conep:xaHue KOMIETEeH-
U

Koxa
KOMIIeTeHIINHA

Kon n HauMeHoOBaHue HHIUKATOPA
JTOCTHKeHHSI KOMIIeTEeHIMH

Crioco0¢eH UCIIOJIB30BaTh
COBpEMEHHBIC HH(OpMa-
[IMOHHO- KOMMYHUKAIIU-
OHHBIE TEXHOJIOI'HH, IJ10-
OanbpHBIE HH(OPMAIHOH-
HBIE PECYPChI B HAYYHO-

HUCCIIeI0BATEIbCKON Jes-
TEIBLHOCTH

OIIK-6

OIIK-6.1. 3HaeT cpeacTBa KOMMYHUKALUN U CBSI3U
OIIK-6.2. Bnageer TexHoJIOTHEH paOOTHl B WHTETPHUPO-
BaHHOM cpefe

Crnioco6eH pa3pabaTbIBaTh
Y IPUMEHSATH COBPEMEH-
HBIC IIUPPOBBIE MPOTPaM-
MBI IPOCKTHPOBAHUS TCX-
HOJIOTHYECKUX MAIIIH
00opyIoBaHUs, ATOPHUT-
MBI MOJICITMPOBAHHUSI UX
pabOThI U UCTIBITAHUS MX
paboToCIoCOOHOCTH

OIIK-13

OIIK-13.1. 3naer cpencTBa aBTOMaTU3ALMKU MPOEKTHPO-
BaHUS

OIIK-13.2. Ymeer pa3pabaThiBaTh 3CKHU3HBIC, TEXHHUYE-
CKHE M pabouyre MPOEKThI CIOXKHBIX, 0COO0 CIOXKHBIX U
CpeaHel CIOXHOCTU M3JETHH, UCHONb3ysl CpelicTBa aB-
TOMATHU3AINHN TPOSKTUPOBAHUS

OIIK-13.3. YMeeT cocTaBIIsITh KMHEMAaTUYECKHE CXEMBI,
001111e KOMIIOHOBKH U TEOPETUYECKHUE YBSI3KH OTJIETbHBIX
JJIEMEHTOB KOHCTPYKIIMM Ha OCHOBAaHUM MPUHIUITHAIb-
HBIX CXEM M ICKHM3HBIX IPOEKTOB, WCIIOJIB3Ys CpPEICTBA
aBTOMATHU3AlMHU MPOEKTUPOBAHUS

OIIK-13.4. Bnageer METOAMKON MPOBEIACHUS TEXHUYE-
CKHMX PacyueToB IO MPOEKTaM C UCIOJIb30BAaHUEM CPEJICTB
aBTOMATHU3AIMH MPOESKTUPOBAHUS

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI
4.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

OO0mass TPyAOEMKOCTh JTUCIUTUTMHBI

((KOMHLIOTepHBIe TCXHOJIOTMKM B MAlIMHOCTPOCHHUUN»

cocTaBJsIeT 4 3aueTHbIE eAUHHUIBI UK 144 ak. yacoB



AK. 4acsbl 1o
Buj yueoHoii pa6oThl Bcero ak. yacos ceMecTpam
1

AynutopHasi padoTa, B TOM YHcJIe: 51 51
Jlexkuun 17 18
ITpaktuyeckue 3ansatus (I13) 34 36
JlabopaTtopusie padoTsl (JIP) - -
CamocrositesbHas padora cryaentos (CPC), B Tom S7 S57
4yHciie:
BrinonHenue KkypcoBoi paboThI (MpoeKTa) 35 35
IloaroroBka K JIEKITUSIM 10 10
[TonroToBka K MPakTUYECKUM 3aHSATUSIM 5 5
IToaroroBka K sK3aMeHy 7 7
IIpomexxyTouHas aTTecTanus — 5k3ameH () 9 (36) 9 (36)
O01masi TPy10eMKOCTh TUCIHILIHHBI

aK. yac. 144 144

3a4. el. 4 4

4.2. ConepxaHue TUCUUILTUHBI
Y4eOHBIM MJIaHOM MPETyCMOTPEHBI: JIEKIIHH, IPAKTHYEeCKHe paboThl U CaMOCTOSITeNbHAs padoTa.

4.2.1. Pa3neynl AMCHUILIMHELI 1 BUALI 3AHATHI
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Paznen 1. BBeneHne B KOMIIBIOTEPHBIE TEXHOJIOTHH 11 4 2 - 5
Paznen 2. TeepnoTenbHOE MOJETHPOBAHNE 21 5 6 - 10
Paznen 3. Onpenenenne CBOWCTB MaTepraioB 20 4 6 - 10
Paznen 4. PazpaboTka uncieHHON MOIeTH 56 4 20 - 32
Hroro: 108 17 34 - 57
4.2.2. Conepxanue pa3aeaoB AUCHUITHHBI
HaunmeHoBaHue
Ne N TpyroemMkocTh
pasaeaa Conepmaﬂne JJEKIIMOHHBIX 3aHATHHU
n/n B aK. yacax
JUCHUIJINHDBI
Benenue B OcHOBHBIE TIOHATHS METOJIa KOHEUHBIX DJIEMEHTOB
1. kommbioTepHbie | OcHOBHI Hcnoab3oBanus ANSYS Workbench 4
TEXHOJIOTHH
I'eoMeTpuueckoe MOAEIUPOBAHHE
TBepaoTenbHOE
2. HNHCTpyMEHTHI IBYXMEPHOTO MOJICITUPOBAHMS 5
MOJICTTUPOBAHUE
Co3naHue TpeXMepHBIX 0OBEKTOB




HaumeHoBaHue
Ne . TpynoeMkocTh
pa3nena Conep:xanue JeKIHMOHHBIX 3aHATHI
n/n B aK. yacax
AUCIIUIIJINHBI
Onpenenenne Co3nanue U peJlakTHpOBAaHUE MaTEPUAIOB
3. CBOHCTB WCTOYHUKY JaHHBIX U CBOWCTBA MATEPHUAIIOB 4
MaTepuasoB
4 PazpaboTka I'enepanys BBIYUCIUTEIBHON CETKU 4
" | uncnenno Moaenu | Hacrpoiika periares
Hroro: 17
4.2.3. IlpakTyecKkue 3aHATHUS
Ne ., TpyaoeMkocTh
Paznennt TeMaTuka NPaKTHYECKUX 3aHATHI
n/n B aK. yacax
1 Pasnen 1 |Ocobennoctu co3aanus npoektoB ANSYS Workbench 2
2 Coznianue 3cKu30B 2
Paznen 2 =
3 Co3nanue TpexMepHbIX AeTanen 4
4 p 3 OrnipezesieHre CBOMCTB MaTepHUATIOB 2
azzen
5 [TponBuHyTHIC PYHKIIMH CO3TAHUS U PEIAKTUPOBAHMS OOHEKTOB 4
6 Bgenenue B Static Structural 2
7 Co3aHue BIUMCIUTENBHBIX CETOK 2
8 JIuHelHbI KOHCTPYKIIMOHHBIN aHAJIN3 4
Pasnen 4 —
9 MoiaJibHBIH aHATN3 4
10 TemuoBoii aHanm3 4
11 OnTtumuzanus KOHCTPYKIUI 4
HTtoro: 34

4.2.4. JlabopaTopHble padoThI
JIaGoparopHble pabOThI HE IPETYCMOTPEHBI

4.2.5. Kypcosbie padoThl (IIPOEKTHI)

TeMbI KypcoBBIX padoT / IPOEKTOB

Pacuer Ha MpOYHOCTH KOHCOJILHOM OAJIKH C MIAPHUPHBIM MOJKOCOM

Pacuer Ha IIPOYHOCTH OaKH ¢ JABYTABPOBBIM CCUCHUCM U pacnpeﬂeﬂeHHoﬁ Hany3K0ﬁ

Pacuer cBA3aHHBIX CTEpKHEHN, HATPYKEHHBIX TEMIIEPATYPHOU HArPY3KOH M PACTIATUBAKONIEN CHIION

Pacuer Tcpa JIOIMaTKU pa6oqer0 KOJICCa KOMIIpECCOpa

Onpenenenre cOOCTBEHHBIX ()OPM U 4aCcTOT KoJeOaHUM Kpbljia IJlaHepa

1
2
3
4  |IlocTpoeHue ceTK 000J0YEUHBIX KOHEUHBIX 3JIEMEHTOB
S
6
7

CBs3bIBaHHE CTCIICHEH CBOGOI[LI, MOICIIMPOBAHUC OFpaHI/IquI/Iﬁ

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne oOyueHust mpruMeHSIOTCS:

Jleknmu, KOTOphIE SBISIFOTCS OAHUM M3 BXHEHIINX BUAOB YU€OHBIX 3aHSTHI U COCTABISIFOT OCHOBY
TEOPETHUYECKON TIOJITOTOBKH 00 YUJaAIOTITIXCSI.

Llenu NeKUMOHHBIX 3aHITHI:

-laTh CHUCTEMATU3UPOBAHHBIE HAy4YHBbIC 3HAHHWS MO JTUCHUIUIMHE, AaKIEHTUPOBATh BHHMAaHHE Ha
HarOoJIee CIOXKHBIX BOIIPOCAX JUCIUILIHHEI,

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATENIBHYIO JEATENIbHOCTh  OOYYaIOLIUXCS,

(hOpMHUPOBAHHIO UX TBOPUYECKOTO MBIITLICHHS.
IIpakTnyeckue 3ansTus. L{enm npakTHYECKUX 3aHATHM:

CI0COOCTBOBATH



-COBEPILECHCTBOBATh YMEHUS U HABBIKM PELICHUS NTPAKTUYECKUX 3a/1a4.

['maBHBIM cOJiep)KaHUEM 3TOTO BUZA YYEOHBIX 3aHATHH SBISIETCS PabOTa KaXKAOro OOYdYaromerocs mo
OBJIaJICHUIO IIPAKTUYECKUMH YMEHUSMU M HaBbIKAMU IIPO(eCCHOHATIbHON 1eSITeIbHOCTH.

JlaGopaTopHsbie padoTbl. Llenu 1a00paTOpHbIX 3aHATHIL:

-yIIIyOUTh U 3aKpENUTh 3HaHMs, MOJTYyYEHHbIE Ha JIEKIMAX U B MPOLECCE CaMOCTOSTENIbHOW padoThl
o0ydaroImmxcst ¢ y4eOHOM 1 HAyYHOH JTUTEePaTypOii;

I'maBHBIM coJiepyKaHUEM 3TOTO BHUJA YYEOHBIX 3aHATHUH SABIIETCS paboTa KaKAO0ro 0O0ydaromerocs mno
OBJIQICHHIO TIPAKTUYECKUMHI YMEHUSMH M HaBbIKAMU MIPO(eCCHOHATTBHON IESITeIbHOCTH.

Koncyabranuu (Texyias KOHCYIbTalMs, HaKaHyHe 9K3aMeHa) sIBJISIETCS OJJHOM 13 (hopM pyKOBOJCTBA
y4eOHOI paboTOil OOydarommMxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSITEIbHOM M3YYEHHH MaTrepHaia
JMCLMIUIMHBL, B TMKBUAALMH UMEIOIINXCS IPOOETIOB B 3HAHUSX, 3aJOJDKEHHOCTEH 110 TEKYLIUM 3aHSTUSM, B
MIOJITOTOBKE MUCbMEHHBIX paboT (MIPOEKTOB).

Tekye KOHCynbTallMU HPOBOIATCS IperojaBaTesieM, BEAYLIMM 3aHATHA B y4eOHOW rpymie,
HAY4HBbIM PYKOBOJUTEIEM U HOCAT KaK MHIMBUIyaIbHbIH, TaK 1 IPYIIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4arOLIMXCs HaNpaBieHAa Ha YIrIyOJeHHEe W 3aKpelvieHHe 3HaHUM,
MOJYYEHHBIX HA JIEKUMSAX W JPYIMX 3aHITUSAX, BbIPAOOTKY HAaBBIKOB CaMOCTOSITEIBHOIO aKTHBHOI'O
NPUOOPETEHUs] HOBBIX, JOMOJHHUTEIBHBIX 3HAHUM, MOATOTOBKY K MPEJICTOSIIMM Y4YeOHBIM 3aHATUAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

KypcoBas padora no3BoJsieT 00yJarolumMces pa3BUTh HaBbIKM HAYYHOT'O IIOMCKA.

KypcoBoe npoexTupoBanue (GOpMHUPYET HABBIKM CaMOCTOSITEIBHOTO  MPO(eCCHOHATBHOTO
TBOPYECTBA.

6. OHEHOYHBIE CPEJICTBA /IUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA IO U'TOT'AM OCBOEHU A JUCITATLIAHBI
6.1. Ouenounvie cpeocmea ona camocmoamenvHoil padomol u MeKyuiezo KOHmMpOos
ycnegaemocmu
Pa3nea 1. BBenenne B KOMIbIOTEpPHbIE TEXHOJIOTHHU
1. Yro nazeiBaercs npoektoM B Workbench?
2. Jlns gero nmpeaHasHadeHbl okHa Project Schematic u Toolbox?
3. KaxkueBuapinmKeHepHOTOAHATM3apeaTn3ytoTessomokamu Static Structural, Transient Structural,
Steady-State Thermal u Modal?
4. Kaxkue 0CHOBHBIE 2JIEMEHTHI UMEET KaX bl OJI0K HH)XEHEPHOTO aHamu3a?
5. Jlns gero nmpeaHa3HadeHa KHoMKa Import Ha maHeau HHCTPYMEHTOB?
6. s gero npeanasnadensl kHonku Refresh Project m Update Project Ha manenn HHCTpYMEHTOB
Pa3pnen 2. TBepaoreabHOe MOAeIMPOBAHHE
Jlns vero npennasHadensl okHa Tree Outline u Details View?
YeM oTiIMyaeTcst pexKUM ICKU3a OT peKUMa MOACTUPOBAHUA?
Kaxk ynpapnsars Texkymum BuoM B okHe Graphics ¢ TOMOIIBIO MBITIN?
[IpuBenuTe mpUMeEpbl TPEXMEPHBIX TPUMUTUBOB?
Kaxue MHCTpyMEHTHI UCIIONIb3YIOTCA I CO3JaHMs TPEXMEPHBIX MoJiesiel Ha 0a3e 3CKHU30B?
Urto Ha3bIBaeTCs TOMOJIOTHEN B TPEXMEPHOM MOJETHPOBAHUN?
[IpuBenuTe mpuMeEpsI ONEPALNI C TPEXMEPHBIMHU TEIaMu?
Kak 3anatotcst pasmepsl ¢puryp amns sckuza?
Paspnen 3. Onpenesnenne cBOWCTB MaTEPHAJIOB.
Jns gero npeanasHadensl okaa Outline Filter u Outline Panel
B xakoMm okHE HaXOASITCS CBOMCTBA MaTepHaOB?
Uro orobpaxkaercs B manensx Table u Chart?
Kaxkyro nadopmaruo coaepxut UCTOYHUK JaHHBIX?
Jst gero Heobxoaum moayns Engineering Data?
Omnwucatb cTpyKTYypy paboueit o01acTi MOy YIPaBIE€HUS MaTepUuaiaMu
Yro oToOpakaeT maHensb cBoicTB Properties Pane?
Pa3nen 4. PazpadoTka uncjeHHoi moaenu J[ns yero npennasHadensl okHa Graph u Tabular Data?

NG~ WNE
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el A

UYewm otnmyaercs nHbopmMariys o momaroBoi Harpyske B okHax Graph u Tabular Data?

Kakwue Buapl Harpy30K JOCTyHBI B MeHI0 Environment?

Kaxkas nadopmanust conepxutcs B okHax aeranusanuu Details of'..?

[TepeuncnuTh MHEPIIMOHHBIC HATPY3KH, KOTOPBIE MOTYT OBITH 33JIaHBI B KOHCTPYKIIMOHHOM aHa-
mm3e Workbench.

HasBarh KOHCTPYKIIMOHHBIC HATPY3KH, 3a7aBacMbie B pa3zaele L.oads maHemu HHCTPYMEHTOB
Environment

6.2. Ouenounvie cpeocmea 011 NPOBEOCHUA RPOMENHCYMOYHOU ammecmauuu (IK3ameHa)
6.2.1. Ilpumepnubwiit nepeyens 60nPoCcos/3a0anuil K IK3ameny(no oucyuniune):

orwdPE

o

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

C nmoMouIbI0 Kakoi oMUY MOKHO MOJTYYHUTh [epeceyeHue Tem?

Jiis gero He ucnonszyercs Named Selection?

Kak co3maercs ceTka aj1st MHOTOTEIbHBIX Yacteit (Multi-body part)?

Byzner nu BIUATh Ha HaPaBJICHUE CHIIBI BEIOOP CUCTEMBI KOOpAWHAT?

B ciyyae npuioxeHus CUITbI K IBYM IMOBEPXHOCTSIM U3MEHHUTCS JIU €€ BETUYMHA Ha KaXI0i
n3 HUX?

UTO NpoUCXOANT C BEIMUYMHAMU CHUJIBI U JABJICHUS B CIIy4ae YBEIMUEHUS TUIOIIAIU TTOBEPX-
HOCTH, K KOTOPOH 3Ta CHJIa MpUIokKeHa?

Kakoii oco6eHHOCTBIO0 0012/1a10T «3aMOPOKEHHBIE) Tena?

Kaxkoit MmeTon ucronbp3yeT B OCHOBHOM I'€KCaroHaJIbHbIE 3JIEMEHTHI?

Kakumu ciocobamu MokeT ObITh 33/1aHO TepeMelieHne?

Urto o3nauaet 3HaueHue «0» i1 KOMIIOHEHTHI TIepEeMEICHHUs ?

Uro o3Hauaet 3HaueHue «Free» B moje KOMIIOHEHTHI?

Jst wero ucnons3yercs Pattern mpu coznanum reometpun?

Kakoe nepemernienue 3amnperniaetr komanaa Frictionless Support?

Kaxkue onepamuu MOKHO MPOU3BOAUTH ¢ 0230BBIMU TIJIOCKOCTSIMU?

C momoIIpI0 Kakoi orepari MOXHO 00pe3aTh GUTypy WU TpaHb?

Ha kakux reoMmeTpudeckux o0beKTax MOKET ObITh 33JJaHO TpaHUYHOE yciioBue Frictionless
Support?

Kakomy rpaHiuHOMY YCIIOBUIO COOTBETCTBYET 3aKperyieHne 0e3 TpeHus?

B kakowm HamparieHnn uckiodaet nepemenienue Compression Only Support?

Kakoro pemenus tpedyet ncnonb3oBanue komanasl Compression Only Support? C moMo1ibsto
KaKoTO METO/Ia MOXHO BBIJIABUTH 3CKU3 JI0 OJMXKalIIeH MOBEpXHOCTH?

C nmoMomnibIo Kakoil OMIMA MOYXHO BBIPE3aTh OJJHO TEJIO U3 APYroro?

Kakue Buibl HArpy30K JOCTYIHBI B MeHIO Environment?

Kaxkas nH(popmanus coaepskurcs B okHax jgetanusanuu Details of'..?

[Tepeunciute HHEPIIMOHHBIE HATPY3KH, KOTOPHIE MOTYT OBITh 3a/1aHBl B KOHCTPYKITMOHHOM
ananuze Workbench.

HazoBuTe KOHCTPYKIIMOHHBIC HATPY3KH, 3a]]aBaeMble B pa3jene Loads maHean HHCTPYMEHTOB
Environment.

Kaxkue rpanudnbie ycIoBUS 3a1af0TCS B pa3fieie Supports maHe I HHCTPYMEHTOB
Environment?

Kakoii mapametp Mojenu MaTepuaia J0JKeH ObITh 3a/1aH 003aTeNIbHO, YTOOBI CTAJIO BO3-
MO>KHBIM MPUIIOKEHUE HHEPIITUOHHBIX HATPYy30K?

K kakoii yacTi MOJIeTT MOKET OBITh MPUIIOKEHO YCKOPEHHE?

Kakue mapameTpsl 3a1at0TCsl IPU 33JJaHUH HATPY30K B BUIE BeKTOpa?

Uewm oTnuyaeTcs 3ajaHue Harpy3Ku ¢ TTOMOIIBI0 KoMnoHeHT Components 1o 0CsIM KOOPIH-
Har?

Uro sBisieTcst 00s13aTENIbHBIM MTapaMeTPOM TS ONIPeIeTICHHS THAPOCTATUYECKOTO JIaBICHHUS ?



6.2.2. [IpuMepHBIe TECTOBbIE 32IaHUs K IK3aMeHY

Ne
n/n

Bompoc

BapI/IaHTbI 0oTBETa

1

2

3

Yto Takoe 3NEeKTPOHHAs CTPYKTYpa U3-

nenus?

1. COBOKYITHOCTh COCTaBHBIX YacTeH H3JEIHS U
CBsI3eH MEXIy HHMH, OTPEICIISIONUX HEePAPXUIO
COCTaBHBIX YacTeu

2. Coco6 mpencraBieHuss HWHPOPMAIIMOHHOM
MO/ICIIN M3CIHS B BBIYUCIUTEIILHON Cpelie

3. UnentudunmpoBaHHas COBOKYITHOCTh JAHHBIX
B uHPOpPMAMOHHON cucteme, oOiazaromas
HAaOOpOM aTpuOyTOB W MpEATNoIaraoas onpeie-
JIEHHBIN MeTOJT 00pabOTKH

4. HpopMallMOHHOE ONMHCAaHUE IMOHATHHA Tpel-
METHOW 00JIaCTH B OTPECIICHHOM KOHTEKCTE U B
o0BeMe, TOCTATOYHOM ]ISl PEeUICHHS KOHKPETHOM
3aJauu

Yro Takoe BHCKTpOHHOﬁ MOJICJIBIO U3-

enust

1. CoBOKYNHOCTh COCTaBHBIX YacTeil H3AeIHs B
CTPYKTYpE U3/IeNUs H/UIIH €r0 COCTABHBIX YacTeH
2. Mopenb, ucnojib3yeMass B COCTaBHOM yacTu
W3JIeNUs], BBITIONHSIOMAS (YHKIIUIO JIEKTPOHHO-
ro JIOKyMeHTa

3. Habop nmaHHBIX, KOTOpBIE OMPEAEISIOT CBOW-
CTBa, HEOOXOOUMBIC Ui M3TOTOBJICHUS, KOH-
TPOJIs, IPUEMKH, COOPKH, SKCIUTyaTalluH, PEMOH-
Ta ¥ YTHWIA3ALUY U3ETHs

4. Busyanuzanus oObeKTa, cCO3/laHHas B paMKax
MHGOPMALIMOHHOM MOJAETN M OTpa)karoliasi 0co-
OEHHOCTH pelraeMoi 3a1a4H.

Jaiite onpenenenue MuppoBOro Maxe-

Ta?

1. CoBOKYNHOCTh 3JEKTPOHHBIX MOJENEH, ONHU-
CBIBAIOIINX H3JEIIUE, €r0 CO3/1aHUE U O0OCIyXKH-
BaHUE

2. Cucrema yrpaBleHHs] TOKYMEHTaMH, OpTraHH-
3YIOIIUX JTIOKYMEHTHI IIM(PPOBOrO MakeTra B €H-
HO€ LIeJI0€ U YIPAaBIISIONIAs UX JKU3HEHHBIM IIHK-
JIOM

3. CucremMa ynpaBie€HUS JKU3HEHHBIM IIMKIOM
JIOKYMEHTOB, BKJIIOUAIOIIEE CPEICTBA KOJUIEKTUB-
HOW pPaboOTBl MO MPOCMOTPY, BepU(DUKALUU H
YTBEPKACHUIO HOBBIX JIOKYMEHTOB M IO BHeEcCe-
HUIO MU3MEHEHUI B paHee YTBEPKIEHHBIE JIOKY-
MEHTHI

4. COBOKYIMHOCTb D3JIEKTPOHHBIX JIOKYMEHTOB,
OINKCBIBAIOIINX M3/IEIHe, €ro CO3/1aHue U 00cCiy-
JKUBaHUE

UYTo BXOJMM B COCTaB MU(PPOBOTO Ma-

Kera?

1. Habop TexHOJIIOrn4YecKuX Moienen

2. TexHomornvyeckue TTAHHEIE,
*[IPOU3BOJICTBEHHBIE JJAHHbIE, CUCTEMbI yIpaBiie-
HUS TaHHBIMH, TPEXMEPHBIE MOJICITH.

3. JlokyMeHTBl IH(PPOBOrO MakeTa. IJKCILTyaTa-
LIMOHHAsl U PEMOHTHAs TIOKyMEHTALlUs

4. CpenctBa KOJJIGKTHBHOM paboThl. CuCTEMBI
JIOKyMeHTa 000poTa

HazoBute oTnnunTeIbHEIC YCPTHI

1. Hcnonp3oBanue Ha IMPOCKTHBIX CTaAuAX KU3-




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

DJIEKTPOHHOTO MakeTa?

HEHHOI'O0 LMKJIA M3JEIMs, MAKeT HE COIEPKUT
JTAHHBIX JJIs1 U3TOTOBJIEHUS U COOPKU

2. Vcronp30BaHMe Ha OSKCILTyaTallMOHHBIX CTa-
JUAX KU3HEHHOIO LMKJIA W3JEIus, MaKeT Ipel-
Ha3HA4CeH JUIs U3TOTOBJIICHHUS 110 HEMY M3EIIHSL.

3. Mcnonp3oBaHue Ha NPEANPOEKTHBIX CTATUIX
JKA3HEHHOT'O LIMKJIA U3JENNs, KOrJa HEBO3MOKHO
OLICHUTHb €r0 B3aWMOJACHUCTBHE C DJIEMEHTAMH
BHEILIHETO OKPYKCHUS

4. Wcnonb30BaHuE Ha MPOEKTHBIX CTalUAX KHU3-
HEHHOI'O LMKJAa W3JEIUs, MAaKeT COJNEPKUT JaH-
HbIE /1151 U3TOTOBJICHUS U COOPKHU

UYro noapasymeBaeT KOHCTPYKTOPCKUIA
JIOKYMEHT?

1. JIokyMeHT, KOTOpBIN oOmperenseT KOHCTPYK-
IIUIO M3/ETIHS U ero CrieluUKAINI0, HO TIPH 3TOM
HE UMEET YCTAHOBJICHHBIE ITOINCH.

2. lHTepakTUBHBIN SJEKTPOHHBIA TOKYMEHT, CO-
Jep KAl HeoOXOIUMbIE YKa3aHHs ISl TPOU3-
BOJICTBA: HCIIOJb3yEMbIE MHCTPYMEHTBI, MaTepu-
aJIbl, TEXHOJIOTUH, CPEICTBA KOHTPOJIS U T. 1.

3. lHTepakTUBHBIN AMEKTPOHHBIA JTOKYMEHT, Xa-
PAKTEPU3YIOIIMIA W ONUCHIBAIOIIMKA 3JIEMEHTBI
1u(poBOro Makera.

4. JIOKyMEHT, KOTOpBIM OIpeneisieT KOHCTPYK-
LU0 U3LCIIHS U UMEET COACPKATEIbHYI0 U PEK-
BU3UTHYIO 4aCTH

UTO MO3BOJIIET OCYIIECTBUTH BUPTY-
aJlbHast MOACIb U3CIIHS?

1. Orobpaxats crnenudpuiyeckue 0CoOEHHOCTH
Mojenu. Bkimtodaer cnenndukanuo OCHOBHBIX U
BTOPOCTEIICHHBIX JIETAJIEH.

2. OuenuBaTh ()YHKIIMOHAIBHOCTh IMPOEKTUpPYE-
MOTO M3JIeNHs. AHAIM3UPOBATh IKCILTyaTallMOH-
HbI€ M KCTPEMAJIbHBIE PEXUMBI pabOTHI

3. OrobpakaTh BHJIbl, KOMILIEKTHOCTb U (OpMY
BBITMIOJTHEHUS 0OBEKTA.

4. I'paduueckoe, TEKCTOBOE, ayJHOBU3YalbHOE
(MynbTUMEIUNHHOE) U MHOE NPEACTaBIEHUE 00b-
eKTa.

Uto noxpa3symMeBarOT aiJUTUBHBIE TEX-
HOJIOTHUH?

1. OObexThl TOJUIeKALINE  KOJHMYECTBEHHOMY
y4eTy, CUCTEMAaTH3aluu W JaJdbHEHIIEH aBTOMa-
TU3ALUN.

2. IlporoTunupoBaHie OOBEKTOB, MOCPEICTBOM
MIOCJIOMHOIO U3rOTOBJICHHUS

3. Cymepro3uriito  0OBEKTOB, OMHUCHIBAIOIIYIO
HAJIOXKEHHE TIPOLIECCOB M, KaK CIEJCTBHUE, BO3-
HUKHOBEHUE O0IIeN CTPYKTYpHI

4. IlporoTUnUpoBaHUE OOBEKTOB, IMOCPEICTBOM
00pabOTKHM TOTOBBIX JIeTaICH

Yro obecrnieunBaeT NpUMEHEHUE a1 -
TUBHBIX TEXHOJIOTHMH B PA3JIMYHBIX OT-
pacisix MallMHOCTPOEHHUS

1. MsroroBnenue CIoXKHOMPOQWIBHBIX H YHH-
KaJlbHBIX JeTalieil 0e3 MCIIOIb30BaHMs MEXaHUYe-
CKUX 00pa0aThIBAIOIIMX CTAaHKOB M JIOPOTOCTOSI-




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

3

1IEH OCHACTKHU

2. lndopmatuzanuo MU AUDKUTAIM3ALUI0 Ma-
HIMHOCTPOUTEIBHON OTPACIU

3. ABTOMAaTHU3aLMIO TEXHOJIOTMYECKUX IPOLIECCOB
B 00JIACTH MaIIMHOCTPOCHUS

4. ARJUTUBHOCTh MHBECTHLIMOHHBIX IIPOEKTOB B
MaIIMHOCTPOEHUHU

10

Urto Takoe ObICTpOE MPOTOTUITUPOBA-
Hue?

1. BeicTpoe co3iaHue CUCTEMBI aBTOMaTUYECKOTO
yIpaBJIeHUs

2. Texnonorus ObICTpoli 00pabOTKA TOTOBBIX JIe-
Tanen

3. TexHonorust OBICTPOTO CO3JAHHS OIBITHBIX
00pa31oB WM paboTaroIeil MOAETH CUCTEMBI

4. OnepaTuBHOE MOCTPOEHHUE BJIEKTPOHHOIO Ma-
KeTa M3eTHsl.

11

[TpeumyiiectBa ObICTPOrO MPOTOTUIIH-
poBaHus?

1. Co3nanue cucreMbl aBTOMAaTHYECKOIO YIpaB-
JeHus

2. ABromarnyeckoe (HOPMUPOBAHHE KOMIUIEKTA
JIOKYMEHTalluU

3. 3HAUUTENBHOE TOBBIIIEHHE TUOKOCTH TPOM3-
BOJICTBA

4. VYnyuiieHHas amMopTH3alus OOBEKTOB OCHOB-
HBIX CPEJCTB

12

IIpuBenuTe npuMepsl aAUTUBHON TEX-
HoJlorun?

CFD, FEM, DEM
CAD, CAE, DEM
PLC, MES, ERP
SLS, FDM, SLA

13

VYKaxxuTe UCTOIb3yeMble MaTepUalIbl
IIPYU IPOTOTUIIMPOBAHUU?

['unc, poronmonumep, MOTUIAKTHL
Kepamsurt, 6eToH, HUTPOITaH
[TonukapOboHaT, MOJUKANPOIAKTOH,
STHIIAMUH

doTtononumep, MOJTUIAKTHI, TUITHIAMHU]T

LRI~ E

(dhenuni-

14

Kakoe o6opynoBaHue UcCmonb3yeTcs B
aJIMTUBHBIX TEXHOJIOTHIX?

Ileup s criekaHUs U CYLIKM MaTepuania
MenpHuIBI N0JyCaMOU3METbYECHUS
Cranok UITY, npunrep, ckauep.
PopMyrolue arperaTsl

15

OcobeHHOCTH J1a3epHON CTEPEOTUTO-
rpadpun?

Hcnoar3oBanue ABS miacTuka.

. Micnonmp3oBaHne BBICOKOIPOYHOTO TOJUKAP-
oonara

3. Hcmonb30BaHNe OTHECTOMKOTO TEPMOIIIIACTHKA
4. Ucnonb3oBaHue (POTOMOIUMEPOB B KHUIAKOM
COCTOSTHHH

NN PR

16

Oco0eHHOCTH TPOTOTUITUPOBAHHUSI ME-
TOJIOM HAaIUIABJIEHUS?

1. Mcnonp3oBaHue BHIOOPOYHOTO JIA3EPHOTO CIIe-
KaHUsl JIIs1 TOYHOTO TTOCTPOCHHUS JeTanen

2. JlazepHoii crepeonuTorpadus

3. CTaOWJIBHOCTh TEOMETPHYECKUX Pa3MEpoOB,
BO3MOYKHOCTh TOCIIEAYIOIIEH J0pabOTKH, Iele-
BU3HA MOJIEIH.

4. Vcnonp3oBaHue

KOMITIO3UIIUH Pa3JINYIHBIX




Ne
wn Bonpoc Bapuanrsl oTBeTa
1 2 3
MEJIKOAMCIIEPCHBIX METAJUTMYECKUX MTOPOIIKOB
Kakue marepuainsl B o0CHOBHOM ucnofib- | 1. IlonnmepHsle cMOIIbI
3yercsi B Metoge FDM? 2. Kepamuka, cTeKI10, METAII
17 3. TepMOIIACTUKHM B BHJE KATYIIEK HUTEH WU
MPYTKOB.
4. Tlopomku
Kakue cyniecTByrOT METOIbI TIOCIIETY- 1. TIpeccoBanue
18 Io1el 00paboTKy feTaneit mocne neya- | 2. Pydnas 06paboTka, XMMAYECKOE CTIIaKUBAHUE
™? 3. ®pesepoBaHue
4. Cymika
Kakas TexHomorust uCoab3yeTcs st 1. PLM
19 | MEYATH METAITHIECKUX u3enui? 2. FDM
3. CAM
4. PDM
TexHomoruu nazepHoro crnekanus uya- | 1. SGC u MIM
20 3€pHOM TIJIaBKH. 2. CJPu DLP
3. 3DP u LOM
4. SLS u SLM
Bapuant Ne2
Ne
u/n Bonpoc BapuaunTsl oTBeTa
1 2 3
C moMoIIpIo Kakoi oniuy MokHO To- | 1. Cut material
1 | yauTh nepeceucHne Ten? 2. Slice material
' 3. Boolean Intersection
4. Boolean Unite
Jlst uero He ucnosnb3yercst Named Se- | 1. Hactpoiiku otoOpakeHus
5 lection? 2. OmnpeneneHne rpaHUYHBIX YCIOBUU
' 3. [IpuMeHeHne HaCTPOEK CETKU
4. OnpeneneHue NopsJiKa MOCTPOCHUS CETKU
Kak co3maercs ceTka 1151 MHOTOTEb- 1. He cBsi3Has ceTka Ha TpaHUIIe
HeIX yacteit (Multi-body part)? 2. Cpsi3Hasl CeTKa Ha TPAHHMIIE €CITH TOTOJIOTHs
3 YCTAaHOBJICHA B aBTOMATHUECKUI PEKUM
' 3. He cBs13Has ceTka Ha ITpaHMUILIE €CIU TOMOJIOTHS
YCTAQHOBJICHA B PEXHUM 0 YMOIYAHHIO
4. Cpsi3Has ceTka
Kaxkyto oneparuio ¢ teinamu Heooxomu- | 1. Fill by Cavity
4 | MO HCTIONB30BATh YTOOBI OJTYYUTh 2. Enclosure
BHYTpPEHHE POCTPAHCTBO TPyOOIpo- 3. Fill by Caps
BoJa? 4. Surface Extension
B xakom ciyyae nocrpoenue Berauciu- | 1. Multi-body Parts
5 | TeIMBHOM ceTkm OyIeT mpoUCXOaUT 2. Multiple — body Parts
HE3aBUCHMO TSI K&KO0T0 Tejla U Ha 3. Single body
rpaHulle Teq Oy/IeT He CBs3HAs ceTKa? 4. Multiple Parts
BriOepure He mpaBUIbHBIN TUT TeJA B 1. JIuteiiHoe Teno
6 DesinModeler. 2. [ToBepXHOCTHOE TEJIO
3. KXunkoe Teio
4. TBepnoe Teno
Kakoii oco6eHHOCTBRIO 001a/1a10T «3a- 1.5BnsItOTCS HE3aBUCUMBIMH OT APYTHX TEJ
7 | MOpOXEHHBIC» Tena? 2. He BKJIIOYAOTCS B MOCJIEAYIOIINI pacyeT
3. CTaHOBATCSI HEBUINMBIMU




Ne

BEPXHOCTH?

. Extrude - To Faces

wn Bonpoc Bapuantsl oTBeTa
1 2 3
4. 3aMOpOKEHHBIE TEJIa HEBO3MOXKHO IIEpeMe-
CTUTh
Kaxkoii meron ucnosnb3yet B ocHoBHoM | 1. Patch Conforming
g | rexcaroHambHeIe 3JIEMEHTHI? 2. Sweep Meshing
3. Patch Independent
4. Tetrahedral Meshing
B aBTOMaTHUECKOM METOAE, TENa I 1. Patch Conforming
KOTOPBIX HEBO3MOXHO HMCIIOJIb30BaTh 2. Hex Dominant
9 | metox mporskku (Sweep) npu moctpo- | 3. Patch Independent
€HHU CETKH UCIOJB3YIOT CICAYIOMINN 4. Multizone Meshing
METO
ITpu ucnone3oBanuu meroga Skin/Loft | 1. He 6omee 10
10 | CKOTBKO rpaneit MmoryTt umeTs npodpuiu | 2. He menee 10
10 KOTOPBIM CO3/1a€TCsl TpEXMepHas 3. OnuHaKoBOE KOJIMYECTBO
reOMeTpus 4. Kak MuHumMyM 3 rpasu
Uro Takoe Pattern? 1. Co3nanue 3akpyriicHHS.
11 2. Coznmanue 000I0YKH
3. Co3nanue Kot 00bEKTOB
4. Co3piaHue Tesl CUMMETpUHU
C nomouipio yero 3anatorcs pasmepubsie | 1. C moMouip0 HHCTPYMEHTOB I'PYIIIIbI
napamMeTpsI? Dimensions
12 2. C MoMoIIbI0 HHCTPYMEHTOB IPyYIIIIbI Sizing
3. C momoIbp HHCTPYMEHTOB Ipymibl Scale
4. C noMomibio MHCTpYMEHTOB rpynnsl Measure
Kakue onepanun MmoxHo npousBoauts | 1. Tlepememats u Bpamars
¢ 0a30BBIMH MJIOCKOCTAMU? 2. Tlepememars M Bpamars OTHOCHTENIBHO JIPY-
TUX IUIOCKOCTEN
13 3. Co3maBaTh HOBBIE INIOCKOCTH C UCIIOIB30Ba-
HUEM 0a30BbIX
4. TlepemeriaTh 1 BpamiaTh U CO37aBaTh HOBHIC
TUIOCKOCTH € MCIIOJIb30BaHMEM 0a30BbIX
C nmomouIpI0 Kakoi orepany MOXHO 1. Delete
14 obpe3ath GUrypy Wiu rpaHb? 2. Remove
3. Slice
4. Trim
Kakas HacTpolika oTBe4aeT 3a mpome- 1. Grid
15 | KYTOUHBIE KJETKH MPH NOCTPOCHHH 2. Major Grid Spacing
BCIIOMOTaTeJIbHON CETKH Ha MJIOCKO- 3. Minor-Steps per Major
cTu? 4. Snaps per Minor
Kakoit HHCTpYMEHT peIakTHPOBAHUS 1. Fillet
16 | 2CKH3a MO3BOISIET CO31ATh dacky? 2. Chamfer
3. Corner
4. Split
[Tpu kakom meToze noctpoenue cetku | 1. Patch Conforming
17 | HAUMHACTCH W3 BHYTPEHHETO o0beMa 2. Sweep Meshing
TeJIs a 3aTeM IpoenupyeTcs Ha moBepx- | 3. Patch Independent
HOCTB? 4. Multizone Meshing
Kakoif MeToJT UCTIOJIb3yeT B OCHOBHOM 1. Patch Conforming
1g | FeKCaroHabHeIe DIIEMEHTHI? 2. Sweep Meshing
3. Patch Independent
4. Tetrahedral Meshing
C nomoIipio Kakoro MeToaa MOKHO 1. Sweep - To Faces
19 | BBUIABHTH 5CKH3 JIO OmvKalmen mo- 2. Loft - To Surface
3
4

. Revolve - To Surface




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

20

C moMoIIbI0 KaKoW OIMIIMHA MOKHO BBI-
pe3arb OJJHO TEJIO U3 APYroro?

1. Add Frozen
2. Cut Material
3. Imprint Faces
4. Slice Material

Bapuant Ne3

Ne
n/n

Bompoc

BapI/IaHTbI 0oTBETa

1

2

3

[TpeumymiectBa OBICTPOrO IPOTOTHIIH-
poBaHus?

1. Co3nanue cucteMbl aBTOMATUYECKOTO YIpPaB-
JICHUs

2. ABToMatudeckoe (GOpMUPOBAHHE KOMILIEKTA
JIOKYMEHTAIUU

3. 3HauUTENbHOE MOBBIIIEHHE TUOKOCTH MPOU3-
BOJICTBA

4. YnyumeHHas amopTu3anusi 0o0bEKTOB OCHOB-
HBIX CPEJICTB

[IpuBenuTe MpUMEPHI AJTUTUBHOMN TEX-
HOJIOTHUU?

CFD, FEM, DEM
CAD, CAE, DEM
PLC, MES, ERP
SLS, FDM, SLA

VYKaKuTe UCTOIb3yeMbIE MaTEpUaJIbI
U IPOTOTUIIHPOBAHUU?

l'umnc, hoTomonumep, MOMUIAKTUA
Kepam3ut, 6€TOH, HUTpOITaH
[TonukapOoHaT, MOIUKAIIPOIAKTOH,
STHJIAMUH

doTononumep, NONUIAKTH, JTUITUIAMU]

wh PRI~ E

benu-

Kakoe o0opynoBaHue UCHIOIB3YETCS B
aJJIMTUBHBIX TEXHOJIOTHSIX?

ITeun IJId CTICKaHWA U CYIIKW MaTCpHrajia
MenbHHIIBI TOTyCaMOU3MENbUEHUS
Cranox YI1Y, npuntep, ckaHep.
DopmyroLme arperarsl

Oco0eHHOCTH J1a3epHOM CTEPEOTUTO-
rpadun?

Hcnons3oBanue ABS miactuka.

. Ucnonp3oBaHue BBICOKONPOYHOTO TMOJIUKAP-
Oonara

3. Hcnonp3oBaHue OTHECTONKOTO TEPMOTLIIACTHKA
4. Ucnons3oBaHue (POTOMOJIUMEPOB B KHUIKOM
COCTOSIHUH

N E RN S

HazoBuTe oTInunTEIHHBIE YCPTHI
DJIEKTPOHHOTO MakKeTa?

1. Ucnonb3oBaHre Ha MPOEKTHBIX CTATUSAX KU3-
HEHHOI'O LMKJA WU3JEIUs, MAKeT HE CONEPKUT
JTAHHBIX JIJIS1 U3TOTOBJICHUS U COOPKHU

2. Ucnonb3oBaHME Ha OSKCIUTyaTallMOHHBIX CTa-
JIUAX KU3HEHHOTO IMKJIA W3JENns, MAKET Ipea-
Ha3HA4€H U1 U3TOTOBJICHUS 110 HEMY U3JEIIHSL.

3. Mcrmonp3oBaHne Ha TPEINPOCKTHBIX CTaIUsX
JKU3HEHHOTI'O LIMKJIA U3JEINs, KOTJ1a HEBO3MOKHO
OLICHUTH €ro B3aUMOJACUCTBHE C DIIEMEHTaMH
BHEILIHETO OKPYKCHUS

4. Wcnonb30BaHNE Ha NMPOEKTHBIX CTAAMAX JKU3-
HEHHOI'O LMKJA W3JEIus, MAKET COACPKUT JaH-
HBbIE /ISl U3TOTOBJICHUS U COOPKHU




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

Uto noapazymeBaeT KOHCTPYKTOPCKHI
JIOKYMEHT?

1. JIoxkyMeHT, KOTOpBIl ompenenseT KOHCTPYK-
LU0 U3JIEJHS U ero crieur(uKaiuio, Ho Ipu 3TOM
HE UMEET YCTAHOBJICHHbIE TIOIITUCH.

2. VIHTepaKkTUBHBIA JICKTPOHHBINH TOKYMEHT, CO-
JiepKaluii HeoOXOUMbIE YKa3aHMs Ul IIPOU3-
BOJICTBA: MCIOJIb3yEMbl€ HUHCTPYMEHTHI, MaTepUa-
JIbl, TEXHOJIOTUH, CPEJCTBA KOHTPOJIS U T. 1.

3. HTepakTUBHBINA AJIEKTPOHHBIN TOKYMEHT, Xa-
PAaKTEPU3YIOIIMNA W  OINKCHIBAIOIIAN 3JIEMEHTHI
1 (poBOro Makera.

4. JIOKyMEHT, KOTOpBIA OIpeneisieT KOHCTPYK-
LU0 U3IENIHUS U UMEET COIEPIKATEIbHYI0 U PEK-
BU3UTHYIO YaCTH

YT0 1MO3BOJIAET OCYIECTBUTH BUPTY-
albHasg MOIENb U3OETU?

1. Orobpaxarp crnenuduyeckue OCOOCHHOCTH
Mojie. Brirouaer cnienuguKanuo OCHOBHBIX H
BTOPOCTETICHHBIX JICTaJICH.

2. OuenuBath (PYHKIMOHAIBLHOCTh IMPOCKTHPYE-
MOTO H3JeiHs. AHAIU3UPOBATh IKCIUTYaTaI[HOH-
HBIC U DKCTPEMaJIbHBIC PEKUMBI PaOOTHI

3. OToOpaxkaTh BUIBI, KOMIUIEKTHOCTh U (POpMY
BBITIOJTHEHUS 00BEKTA.

4. I'paduyeckoe, TEKCTOBOE, ayIUOBHU3YalbHOE
(MynbTUMEIUIHOE) U MHOE Npe]CcTaBlieHne 00b-
eKTa.

Yro noapa3zyMeBaroT aJAUTUBHBIE TEX-
HOJIOTUU?

1. O6bexThl MOAJIEXKAIMEe  KOJMYECTBEHHOMY
y4eTy, CHUCTEMATH3aluyd U JAJbHEWIIEed aBTOMa-
TU3ALNN.

2. IIporotunupoBanre OOBEKTOB, MOCPEICTBOM
MIOCJIOMHOIO U3rOTOBJICHHUS

3. Cymnepro3unio  0OBEKTOB, OINKCHIBAIOIIYIO
HAJIOXKEHHE IPOLECCOB M, KaK CIEICTBUE, BO3-
HUKHOBEHHUE O0IIEH CTPYKTYpbl

4. IlporoTunupoBaHre OOBEKTOB, MOCPEICTBOM
00pabOTKM TOTOBBIX JIeTasIel

10

Yro obecrnieunBaeT NpUMEHEHUE a1 U~
TUBHBIX TEXHOJOTUN B PA3IUYHBIX OT-
pacisiX MallIMHOCTPOCHHUS

1. UzroroBneHue CIOXKHONPOPHIBHBIX M YHH-
KaJIbHBIX JIeTajneil 0e3 MCIoNIb30BaHHs MEeXaHHue-
CKUX 00pabaThIBAIOLINX CTAHKOB U JIOPOTOCTOS-
1IeH OCHACTKHU

2. Undopmatnzanmio M AUDKUTAIAZALUIO Ma-
HIMHOCTPOUTEIBHON OTPACIH

3. ABTOMAaTH3aLMIO TEXHOJIOTHYECKUX MPOLIECCOB
B 00J1aCTH MallTMHOCTPOEHUS

4. AITUTUBHOCTh MHBECTHLIMOHHBIX MPOEKTOB B
MalIMHOCTPOEHUHU

11

Yto Takoe OBICTPOE MPOTOTUITUPOBA-
Hue?

1. BeicTpoe co3manue CUCTEMbI aBTOMATHYECKOTO
yIIpaBIICHUS

2. Texnonorusi ObIcTpOit 00paboOTKa rOTOBBIX Je-
Tajaeu

3. TexHomnorusi OBICTPOrO CO3JIaHMUSI ONBITHBIX




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

3

00pa310oB WK PabOTAOIIEH MOJIEITH CUCTEMBI
4. OnepaTHBHOE IMMOCTPOCHUE 3JICKTPOHHOTO Ma-
KeTa U3JICIIHSL.

12

UTto Takoe 3JIEKTPOHHAS CTPYKTYypa H3-
nennsa’?

1. CoBOKYIHOCTh COCTaBHBIX 4YacTEed H3JCIHUS U
CBS3€M MEXI]y HUMHU, ONPEACISIONIUX UEPAPXUIO
COCTaBHBIX YacTen

2. Coco0d mpencraBieHus HWHPOPMAITMOHHOM
MOJICJIN M3/CIUs B BEIYMCITUTEILHOU Ccpelie

3. UnentudunupoBaHHas COBOKYITHOCTh JaHHBIX
B HMH(POpPMAIMOHHON cucTeme, oOJagaronias
HAO0OpOM aTpuOYTOB W MpEATIOaramIas onpeie-
JICHHBI MeTO 00paboTKH

4. NudopmalilnoHHOE OMHCAHHUE TOHSATHH Mpen-
METHOW 00JIaCTH B OMpEEIEHHOM KOHTEKCTE U B
o0BeMe, TOCTATOYHOM IS PEIICHUS] KOHKPETHON
3a/1auu

13

YTto Takoe AIMEKTPOHHON MOJICIIBIO M3-
enust

1. CoBOKYIIHOCTh COCTaBHBIX YacTed HM3AeIus B
CTPYKTYpE U3/IEIUS H/UIIH €r0 COCTABHBIX YacTeH
2. Mopnenb, ucnonb3yemas B COCTaBHOM wyacTu
W3JIeNS], BBITIOJHSIOMIAS (PYHKIIUIO SJIEKTPOHHOTO
JIOKYMEHTa

3. Habop naHHBIX, KOTOpBIE ONPEICISIOT CBOIi-
CTBa, HEOOXOJIUMBIE [UI M3rOTOBJICHMS, KOH-
TPOJIs, MPUEMKH, COOPKHU, HKCIUTyaTallui, PEMOH-
Ta ¥ YTHIA3ALUY U3ETHs

4. Buszyanuzanusi o0beKTa, CO3/1aHHAas B paMKax
MH(POPMALIMOHHOM MOZAEIN M OTpaXkarolas 0co-
OEHHOCTH pelaeMoi 3a1au.

14

Maiite onpeneneHue MUppoBOro MaKe-
Ta?

1. CoBOKYNHOCTb 3JIEKTPOHHBIX MOJenel, omnu-
CBIBAIOIINX U3JIEJINE, €r0 CO3/1aHuE U 00CITyKHUBa-
HUE

2. Cucrtema ympaBlieHUS JTOKyMEHTaMH, OpTaHU-
3YIOIIMX JIOKYMEHTHI IM(POBOro MaKkeTa B €IMHOE
LIEJI0€ U YIPABJIAIOMAs UX )KU3HEHHBIM [IUKIIOM

3. Cucrema ympaBieHHUs XU3HEHHBIM [UKIOM
JOKYMEHTOB, BKIIIOUAIOLIEE CPEIACTBA KOJUIEKTHB-
HOM paboTHI IO MPOCMOTPY, Bepupukanuu.

4. COBOKYITHOCTb JJIEKTPOHHBIX JIOKYMEHTOB,
OTIMCHIBAIOLINX H3/€JHe, ero CO3JaHhe U 00Ciy-
KUBaHUE

15

YTo BXOJMM B COCTaB MU(PPOBOTO Ma-
Kera?

1. HaGop TexHOIOTHYECKUX MOJIesIei

2. TexHOIIOTHYECKNE MaHHBIC, MPOU3BOICTBEH-
HbI€ JaHHBIE, CHCTEMBbl YIPaBIICHUS JIaHHBIMHU,
TpEeXMepHBIE MOJICITH.

3. JlokyMeHTHI 1IM(pPOBOro MakeTa. DKCIUTyaTa-
[IMOHHAS U PEMOHTHAS IOKyMEHTAIIUS

4. CpenctBa KOJJIGKTHBHOM paboThl. CuHCTEMbI
JIOKyMeHTa 000poTa

16

Kaxkas Texaomorus HCIIOJIB3YCTCA IJIA
neyaTtu METAJIJIMYCCKHUX H3Z[€JIHI>1?

1. PLM
2. FDM
3. CAM




Ne
wn Bomnpoc

BapuanTbl oTBeTa

1 2

3

PDM

Texuomorun JIA3CPHOI0 CIICKaHUA U Jia-

3€pHOH IIaBKH.
17 | 3P

SGC u MIM
CJP u DLP

3DP u LOM
SLS u SLM

Oco0eHHOCTH TPOTOTUIIUPOBAHUSI ME-
TOJIOM HaIUIABJICHHS?

18

3.

il e A A P

Hcrnonp30Banue BHIOOPOYHOTO JTa3€PHOTO CIIe-
KaHMs Ul TOYHOTO TIOCTPOCHUS AeTajiei
2. JlazepHoii ctepeonuTorpadus

CTaOuiIbHOCTD

rCOMECTPUYCCKUX  PasMEpPoOB,

BO3MOXKHOCTh TOCIEAYIOIIEH TOpadOTKH, elie-
BH3HA MOJICITH.

4.

HWcnonp3oBanue

KOMIIO3UITNH

Ppa3IMYHbIX

MCJIKOJHCIICPCHBIX MCTAJNIMYCCKUX ITOPOIIKOB

Kakne Marepurajibl B OCHOBHOM HCIIOJIb-

3yetcs B metoae FDM?
19

1.

[TonmumepHbIe CMOJIBI

2. Kepamuka, cTexii0, MeTal
3. TepMmomuiacTUKM B BHJE KaTyIIeK HUTEU WIIH
IIPYTKOB.

[Topomku

Kakwue cymiecTByrOT METOIbI TOCTEAY-
ToIei 00pabOTKM JIeTayiel mocie rneya-

20 T™?

el N s

IIpeccoBanune

Pyunas 006paboTka, XMMUYECKOE CIIaKUBAHUE

®peszepoBanue
Cymika

6.3. Onucanue nmoxka3zarejeH u KPUTEPHUEB KOHTPOJHA YCIICBAEMOCTHU, OITMCAHHUE HIKAJI

OlICHUBAHUA

6.3.1. Kputepuu o1ieHOK NPOMEKYTOYHOI aTTecTaluu (IK3aMeHa)

Onenka

Iloporosbliii ypoBeHb

«Q» OCBOEHUSA

YrayoJaeHHbIH
YPOBEHb OCBOEHHS

IIpoaBuHYyTHII
YPOBEHb OCBOCHUS

«3»
(YAOBJI€TBOPUTEJIBHO)

(Hey10BJIETBOPUTEILHO)

«“»
(xopoo)

«5»
(OTJIMYHO)

CTyneHT mOBEepXHOCTHO
3HACT MaTepuan
OCHOBHBIX Pa3/IesioB U
TeM y4eOHOM
JUCIIMILTAHBI, TOTTYCKaeT

CryneHT He 3HaeT
3HAYUTEILHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIMOKY B

CTyneHT XOpoIo 3HaeT

MaTepuai, TPaMOTHO U

10 CYILECTBY M3JIaraet
€ro, J10ImycKas

CTymeHT B MOJTHOM
00BEMe 3HaEeT MaTepHal,
TPaMOTHO | TI0
CYILIECTBY U3JIAaraeT ero,
HE JOIyCcKas

MpOTrpaMMoii 00ydIeHHUs
3aJJaHUI HE BBIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHrd YCIICIIHO
BBITTOJTHCHBI

HEKOTOPBIE HETOYHOCTHU B CYILLIECTBEHHBIX
OTBETAaX Ha BOIIPOCHI HETOYHOCTH B OTBETE HA N
BOTIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer Haxonuts Wnorga Haxogut YBepeHHO HAXOUT bezommbouno HaxoIUT
perreHust O0JIBITNHCTBA peuieHus, peuieHus, peuieHus,
IIPENYCMOTPEHHBIX IPEAYCMOTPEHHBIE NpEAYCMOTPEHHBIE IIPELYCMOTPEHHBIE
porpaMMoi 00ydeHus MporpaMMoii 00ydeHUs MPOTpaMMoii 00yIeHHUs IIpOrpaMmon
3a1aHUI 3a1laHUI 3alaHuN oOyueHus 3aaHui
BonsmmHCTBO [IpenycmoTpeHHBIE IIpenxycMoTpeHHBIE [IpenycMmoTpeHHbIE
IIPEAYCMOTPEHHBIX MPOrpaMMoii 00y4eHust MPOTpaMMoii 00ydIeHHUs MIporpaMMoit 00ydeHus

3aaHund YCIICIIHO
BBITTOJTHCHBI




Ilpumepnaa wikana oyeHuganua 3HAHUIL 6 MecmMogoll popme:

KoaunyecTBo NpaBuJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynoBieTBoputeabHO
50-65 Y 10BIETBOPUTENEHO
66-85 Xopoiio
86-100 OTnuaHO

6.3.2. Onucanue MWKaJbl U KPUTEPHEB OLIEHUBAHUS IJIS MPOBeIeHNUsI MPOMEKYTOYHOM aTTe-

cranuy B popMe 3a1IUTHI KYPCOBOIi padoThI
CTyIeHT BBINOJHSET KYPCOBYIO pabOTy B COOTBETCTBHU C TpadhMKOM, IIPHHSTHIM Ha 3acelaHuU KadeIphbL.
OneHka MOKET OBITh CHIKEHA 32 HECOOJIIOCHNE YCTaHOBJIEHHOTO Kadeapoii rpaduka.

Onenka

IHoporoBblii ypoBeHb

YraybJeHHbIH

IIpoaBuHyTHI

«2» OCBOCHMA YPOBEHb OCBOCHHS YPOBEHb OCBOEHHUS
(HeyH0BJIETBOPHUTEIBLHO) | «3» (YIOBJIETBOPUTEJIb- «4» «5»
HO) (xopo1io) (OTJIMYHO)
CTyneHT BBITTOTHUIT
CTyneHT BBITIOTHWI Kyp-
CTyneHT BBITOIHUI Kyp- KYpCOBYIO paboTy

CTyaeHT He BBIOJIHUI
KypCOBYIO paboTy B COOT-
BETCTBUH C 3aaanueM. He
BJIaJieeT TEOPETHUECKUMHU
3HAHUSIMU IO U3y4aeMoil
nucruiimae. Heobxoan-
MBI€ PAKTHYECKHE KOM-
METeHIINH He chOPMHPO-

BaHbI

COBYIO paboTy ¢ cye-
CTBEHHBIMH OIINOKaMU.
IIpu 3amuTe KypcoBoro
MPOEKTa AEMOHCTPUPYET
CI1a0yr0 TEOPETHIECKYIO
noarotoBky. IIpu pere-
HUH 33/1a4, IPeTyCMOT-

PEHHBIX TPOrpamMMoOn
y4eOHOMN JTUCIUTUINHBI,

JIOTTYCKAeT HETOUYHOCTH,
CYILIECTBCHHBIC OIIMOKH

COBYIO paboTy ¢ HEKO-
TOPHIMH HE3HAYUTEIIh-
HBIMH OIIMOKaMH U He-
ToyHOCTAMH. [Ipu 3amu-
T€ KypCOBOTO MPOEKTa
JIEMOHCTPHPYET XOPO-
Y10 TEOPETHUECKYIO
MOJrOTOBKY. XOpOUIO
CIIPABIISIETCS C PEIICHIEM
3a/1a4, IperyCMOTPEH-
HBIX [TPOTPaMMOii y4ueo-
HOU JUCIIUILINHBI

MOJIHOCTBIO B COOTBET-
CTBHH C 3aJJaHHEM.
[Ipu 3amuTe KypcoBo-
IO IPOEKTa IEMOH-
CTPUPYET BBICOKYIO
TEOPETUYECKYIO M10J1-
TFOTOBKY. Y CIEIIHO
CIIpaBJIETCsI C pellie-
HHUEM 3ajiay, [Ipeay-
CMOTPEHHBIX IPO-
rpaMMoH y4eOHOi
JUCHUITIINHBI

7. VUEBHO-METOJIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIIAHBI

7.1. Pexomenayemasi 1ureparypa
7.1.1. OcHoBHAas JUTEpPaTYypa

1. OCHOBBI aBTOMAaTU3UPOBAHHOTO MMPOCKTHUPOBAHHS TEXHOJIOTUYECKHIX MPOIECCOB B MAIIIH-
HocTpoeHuu: YueoHoe nmocodue / Axynosuu JI.M., [llener B.K. - M..MH®PA-M Uznarensckuii [Jom,
Hos. 3nanwue, 2016 http://znanium.com/bookread2.php?book=546602

2. CAITIP TexHomora MmamuHoctpoutens: Yueouunk/2.M. bepnunep, O.B. TapatsiHos - M.:
®opym, HUL] MTHOPA-M, 2015 http://znanium.com/bookread?2.php?book=884475

3. TexHonorust MaIMHOCTPOEHUS: TeXHOIOrnueckue cucreMbl Ha DBM: Yue6nuk/B.B. Kie-
nukoB, O.B. TapareiaoB - M.: HUL] MTH®PA-M, 2015 http://znanium.com/bookread2.php?book=475199

4. ABTOMaTH3a1Us TPOU3BOACTBEHHBIX MTPOLIECCOB B MAIIMHOCTPOCHHUH : yueb. mocodue /
E.D. ®enpamreiin, M. A. KopaueBuu. — Munck : HoBoe 3nanue ; M. : UHOPA-M, 2017
http://znanium.com/bookread2.php?book=884475

5. OCHOBBI aBTOMATU3HPOBAHHOTO MPOCKTUPOBAHUS TEXHOJIOTUIECKUX MPOIIECCOB B MAIITH-
HocTpoeHuu: Yueb. moc. / JI.M.Akynosuy, B.K.Illener - M.: UHOPA-M; Mu.: Hos. 3nanue, 2012. - 488
c.: mi.; 60x90 1/16. - (Beicuiee o6pazoBanue). (1) ISBN 978-5-16-005289-2

7.1.2. lonoJiHUTE/ILHAS JIUTEpaTypa


http://znanium.com/bookread2.php?book=546602
http://znanium.com/bookread2.php?book=884475
http://znanium.com/bookread2.php?book=475199
http://znanium.com/bookread2.php?book=884475

1. Tperbsiko, B.W. JlabopaTopHBIif TPaKTUKYM IO Kypcy «MeTo10J10THsI BEIOOpa MaTepHa-
JIOB ¥ TEXHOJIOTMH B MAIIMHOCTPOECHUU»: yueO. mocobue / B.1. Tperpsikos, A.FO. Amnuioros. — Dinek-
TpoH. gaH. — Mocksa: MI'TY um. H.D. Baymana, 2011 https://e.lanbook.com/book/52235
2. Mperuko, B.C. OcHOBBI TEXHOJIOTUU MAIMHOCTPOEHUS [ DNEKTPOHHBIN pecypc] : yuel. moc.
/ B.C. MpIuko. - Munck: Bei. mk., 2011 http://znanium.com/bookread?2.php?book=507842
3. Maiox B. H. Beenenue B coBpemennsie CAIIP: Kypc nexunii. — M.: JIMK Ilpecc, 2010.
— 192 c. — ISBN 978-5-94074-551-8
4.
7.1.3. YueOHO-MeTOANYECKOe 00ecIeYyeHue
1. KoMmmbloTepHbIe TEXHOJIIOTUH B HAYYHBIX HCCICIOBAHUSAX SHEProd(pPeKTUBHOCTH MOTpE-
ourensckux sHeprocucteM AIIK: Merogosnorust uccienoBanusi HHHOBALIMOHHBIX 3JIEKTPOTEXHOJIOTHYE-
CKHUX TporeccoB B mporpamMmuoM komiiekce ANSY'S : yue6Hoe nocobue / M.M. be3sybuesa, B.C. Box-
koB, A.B. Koros, K.H. O6yxoB ; MunuctepctBo cenbckoro xossiictea P, Cankr-IleTrepOyprekuii rocy-
JTApCTBEHHBIN arpapublii yHuBepcuteT. - Cankr-Ilerepoypr : CIIOI'AY, 2014. - 196 c. URL:
http://biblioclub.ru/index.php?page=book&id=445933
2. JleBunkuii, A.A. IIpoexktupoBanue MukpocucteMm. IIporpammusie cpencta obecrnieueHus
CAIIP : yueOnoe nocobue / A.A. Jlepuukwuii, [1.C. Mapunymikun. - Kpacnosipck : Cubupckuii denepanib-
HBIA  yHmBepcurer, 2010. - 156 c. - ISBN  978-5-7638-2111-6 ; URL:
http://biblioclub.ru/index.php?page=book&id=229317
3. [Tpucexun, B.JI. OCHOBBI METO/Ja KOHEYHBIX JIEMEHTOB B MEXaHHUKE J1e(OPMHUPYEMBIX TeIl
: yue6nuk / B.JL Ilpucekun, .. Pactopryes ; MunuctepctBo oOpazoBanus u Hayku Poccuiickoii @e-
nepauuu, HoBocubupckuii rocyiapcTBeHHbIN TeXHUUECKU yHHUBepcuTeT. - HoBocubupcek : HI'TY, 2009.

- 240 c¢. : Tabm, wr - (YueObwmuxku HITY). -  bubmmorp.. c. 232. -
http://biblioclub.ru/index.php?page=book&id=436040
4. [Terpos I1.A, UncneHHble METO/IbI B MHXEHEPHOM aHalu3e: ydyeOHoe nocobue // benorina-

3o0B .U. Kyckoa $.B. MunucrepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®enepanun, CaHKT-
[TerepOyprckuii ropusrit yausepcuret. — CI16: Uudo-na, 2020. - 128 ¢. — ISBN 978-5-94652-658-6

7.2. Ba3bl JaHHBIX, 3JEKTPOHHO-0MOJIMOTEYHbIe CHCTeMbl, MH(GOPMALMOHHO-CIIPABOYHbIE U
NMOUCKOBbBIC CUCTEMBI

1.  CAElinux http://www.caelinux.com/CMS/

2. Adams for Multibody Dynamics http://www.mscsoftware.com/Contents/Products/CAE-
Tools/Adams.aspx

3. YHHBepcaanmﬁ MEXaHMU3M: IJMHaAMHMKa MalllMH U MCEXaHHU3MOB, JHUHaMUKa aBTOMOOWIIEH U
JKCJIC3HOAOPOIKHBIX 3KI/IHa)KeI71, IMpUKIagHasA MCXaHUKa, KWHEMATHUKa, O6paTHa$I KHHEMAaTHKa
http://www.umlab.ru/

4, EULER — aBToMaTu3upoBaHHBIA TUHAMUYECKUI aHAIN3 MHOTOKOMITOHEHTHBIX MeXaHWUYe-
ckux cuctem http://www.euler.ru/
5. frund — Komruiekc MojenupoBaHHsS JUHAMHUKHA CHUCTEM TBEPAbIX M YHOPYTHX Tel

http://frund.vstu.ru

6. MBDyn— MultiBody Dynamics http://www.aero.polimi.it/~mbdyn/

7. ITI— Supporting your visions!: SimulationX http://www.simulationx.com/

8.  http://lwww.espotec.ru/art_prot.htm

9.  http://www.cadmaster.ru/

10. http://www.sapr.ru

11. http:///www.cadcamcae.lv

12. http: //www .cadcatalog.ru/

13. http: //www .rodnik.ru/product/sapr/edaexpress/

14. http://isicad.ru

15.  http://www.solidworld.ru/) — SolidWorld

16. http://fsapr2000.ru/ — Koudepenuus CAITP2000 (6viBimii CAITP2K), mocesménHas wuc-
noas3oBannio CAD/CAE/CAM-texHoI0THiA


https://e.lanbook.com/book/52235
http://znanium.com/bookread2.php?book=507842
http://biblioclub.ru/index.php?page=book&id=445933
http://biblioclub.ru/index.php?page=book&id=229317
http://biblioclub.ru/index.php?page=book&id=436040
http://www.caelinux.com/CMS/
http://www.mscsoftware.com/Contents/Products/CAE-%20Tools/Adams.aspx
http://www.mscsoftware.com/Contents/Products/CAE-%20Tools/Adams.aspx
http://www.umlab.ru/
http://www.euler.ru/
http://frund.vstu.ru/
http://www.aero.polimi.it/~mbdyn/
http://www.simulationx.com/
http://www.cadmaster.ru/
http://www.sapr.ru/
http://www.cadcamcae.lv
http://www.solidworld.ru/
http://fsapr2000.ru/

17. http://www.procae.ru/proCAE — crarbu mo nporpammam ANSY'S, STAR-CD, QForm, Nas-
tran, Fluent u np.

18. http://www.ansys.spb.ru/ — Hosoctu CAE-cuctemsr ANSY'S Ha pyccKOM SI3bIKE

19. http://www.FEA.ru/ANSYS_LSDYNA_AviGallery.ntml — AVI-TI'anepes (6onee 150 anu-
MAaIMOHHBIX (HIBMOB), WIIOCTPUPYIOIIAs PE3yIbTAaThl HCCICIOBAHUMN, BBIOJHEHHBIX CO-
tpyaaukamu CompMechLab® CIIOITIY ¢ momompio CAE-cuctem ANSYS, LS-DYNA,
SIMULIA/Abaqus

20. http://lwww.ansys.spb.ru/ansys-wall-planner/ — Pe3ymbratel exeromnsix BcemupHBIX
koHKypcoB CAE- cucrempl ANSYS Multiphysics Image Gallery Competition

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCLHUIIJINHBI

8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHE Ay IUTOPHIi:

Criennanu3upoBaHHbIE ayIUTOPUH, UCIIOJIb3yEMbIE MPU MPOBEACHUH 3aHATHH JIEKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATHI, OCHAIECHB MYJIbTUMEIUIHHBIMEI POSKTOPAMHU U KOMIUIEKTOM arlaparypsl, 1Mo3-
BOJISIFOIIEH IEMOHCTPUPOBATh TEKCTOBBIE U IpahuuecKrue MaTepuabl

AYyIUTOPHH /ISl POBEAeHUS JeKIMOHHBIX 3aHATHH.

JIeKIIMOHHBIN KypC YUTAeTCs C MYJIbTUMEIUHHBIM COMPOBOXKICHUEM - JEMOHCTpAlMel Mpe3eHTa-
LMOHHOTI'O MaTepHalia ¢ MOMOILbBI0 MYJIbTUMEIUWHOTO MPOEKTOpa. B Xxone nekuuil Tak ke npoxonaarcs
MacTep KJIACChl MOJEIMPOBAHUS U JIEMOHCTPAIMS HEKOTOPBIX 0COOEHHOCTEW MPOrpaMMHOI0 olecreye-
Hus. Jlekumonnas ayn. 3308. 30 nmocagounbix Mmect MyabTUMEIUHHBIN TTpoekTop — 1 mT., cToa — 16 mT.,
cTyd — 31 wrT., 1ocka ydyebHas ¢ peryaIupoBKOW BBICOTHI -1 mIT.

AYIUTOPHH /ISl NPOBEJAEHUS MPAKTHYECKUX 3aHATHIA.

Aynuropuun sl 1a00paTOPHBIX 3aHATHH SBISETCS CHEIMATIM3UPOBAHHBIA KOMITBIOTEPHBIN Kiacc,
OCHANIEHHBIA COBPEMEHHOW KOMIBIOTEPHONW TEXHUKOH Ha 0a3e MpoIeccopoB i5 u BeImie. B mporecce
00yueHus UCIojb3yeTcs KoMmbloTepHbIi kinace Schneider Electric 3307. 16 mocagounsix Mect MynbTu-
MeAUIHBIN npoekTop — 1 mrT., cron — 9 WT., ctyn — 17, cTeHa yueOHO-AeMOHCTPAallMOHHBIN 110 MpolLiecc-
TEXHUKE Ha 0a3e KOMIAKT-CTAaHIMM KOMIUIeKTarus 1 — 1 mr., creHa yuyeOHO-IeMOHCTPAIlMOHHBIN 10
MpoLIeCC-TEXHUKE Ha 0a3e KOMITaKT-CTaHIIMU KOMIUIEKTalus 2 — 1 mIT., CUCTeMa yIpaBJIeHUs B3pbIBOOE3-
OIAaCHOCTHIO aBTOMATU3MPOBAHHBIM KOHBEHEPHBIM TPAHCIIOPTOM U MOTPY30YHO-PA3TPy30UHBIMU Malllu-
Hamu — 1 mT., komnbeoTep LenovoDesktopTCM900 — 13 mT. (Bo3MOKHOCTH jocTyna kK cetu «uTep-
HeT»), MoHuTop LenovoThinkVision 21.5” E2223s 1920x1080 LED- 13 mrt., pabodee MecTO aBTOMaTH-
3UpOBaHHOE — | 1mIT.

8.2. [TomemeHus 1Jis CAMOCTOSITEIbLHON PadoTHhI :

1. OcHaIEeHHOCTh MTOMEIICHUS JIJIST CaMOCTOSATENbHON paboThl: 13 mocamounbix mect. Ctym — 25
IT., CTOJI — 2 HIT., CTOJI KOMIBIOTEpHBIN — 13 mT., mKad — 2 mr., J0CKa ayJUTOpHAas MapkepHas — 1 mT.,
APM yue6noe I1K (Monutop + cucremusiii 010k) — 14 mt. Joctyn k cetu «AHTEpHETY, B 2JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO CpEly Y HUBEPCUTETA.

[lepeuenp aUIIEH3MOHHOTO MTporpaMMHoOro odecnedenus: Microsoft Windows 7 Professional:I'K Ne
1464-12/10 ot 15.12.10 «Ha moctaBky kommnbroTepHoro obopynoBanus» I'K Ne 959-09/10 ot 22.09.10
«Ha mocraBky kommbroTepHoi TexHUKM» 'K Ne 447-06/11 ot 06.06.11 «Ha moctaBky o00pymoBaHUS
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky obopynoBanus" Jlorosop Ne 1105-12/11 ot 28.12.2011
«Ha mocrtaBky koMmbroTepHOTO 000pynoBaHus», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocTtaBky
KommbioTepHoro obopynoBanusi» I'K Ne 671-08/12 ot 20.08.2012 «Ha noctaBky npoaykuuu», Microsoft
Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011, Microsoft
Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License
60853086 ot 31.08.2012 Kaspersky antivirus 6.0.4.142

2. OcHaIeHHOCTh TTOMEIIEHUS I CaMOCTOSTEIbHOM paboThl: 17 mocamoyHbix Mect. Jlocka s
nUuchbMa Mapkepom — 1 mrT., paboune mecta cTyaeHToB, o0opynoBannsie [IK ¢ goctynom B ceTh yHHBeEp-
cuteta — 17 mWT., MyIbTUMEIUAHBIN TTpoekTop — 1 mT., APM npenogaBatens s paboThl ¢ MyJIbTHUMEINA
— 1 wr. (cucTeMHBINA OJIOK, MOHUTOPHI — 2 IT.), cToa — 18 mT., ctyn — 18 mr. Jloctyn k cetu «MHTEp-
HET», B JIEKTPOHHYIO HH(OPMaIIMOHHO-00pa30BaTeNbHYIO cpealy Y HUBEpPCUTETA.



[lepedyeHr IUIEH3WOHHOTO TMporpaMMHOro obecreuenus: OmnepanuoHHas cuctemMa Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha noctaBKy KOMITBIOTEPHOTO 000pYIOBaAHUS.
Omnepanmonnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011. Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. OcHaeHHOCTh TTOMEIICHUS ISl CaMOCTOSITEIbHOM paboThl: 16 mocamounbix MecT. CTON KOM-
IBIOTEPHBIN NIl CTYAEHTOB (TUN 4) - 3 IIT., CTOJ KOMIIBIOTEPHBIN ISl CTYAE€HTOB (THN 6) — 2 WIT., CTON
KOMITHIOTEPHBIN JJI CTYJAeHTOB (TUI 7) — 1 mT., Kpecio npernoaaBaTens (CeTka, BET YepHbIH) — 17 mmT.,
JI0CKa HarojbHas MoOWJIbHas Oenast MarHMUTHO-MapkepHas «Magnetoplany 1800Mmx1200mMm - 1 mT.,
MoHO00J10K Lenovo M93Z Intel Q87 — 17 mt., mnakar — 5 mr. Jloctym k cetn «MHTEpHET», B 31EKTPOH-
HYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedyeHpb JTUIEH3MOHHOTO MporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 or 29.11.2011. Microsoft Office 2007 Professional Plus: Microsoft
Open License 46431107 ot 22.01.2010. CorelDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky nporpammuoro oboecneuenus» Autodesk product: Building Design Suite Ul-
timate 2016, product Key: 766H1 Cisco Packet Tracer 7.1 (cBo6oaH0 pacmpoctpansemoe I10), Quantum
GIS (cBoGoano pacmpoctpansiemoe [10), Python (cBo6oano pacmpoctpansiemoe I10), R (cBoboaHo pac-
npoctpansiemoe I10), Rstudio (cBoboxHo pacrmpoctpansiemoe I10), SMath Studio (cBo6omHOo pacmpo-
crpansiemoe [10), GNU Octave (cBo6oauo pacmpoctpansiemoe [10), Scilab (cBoboano pacnpoctpanse-
moe I10)

8.3. [lomemenus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKHBAHUS 000PY10BAHMUS:

1. lleHnTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUNA U CPEICTB O0yUEHUS:

OcHallleHHOCTb: MEePCOHANBHBIN KOoMIbloTep — 2 1IT. (HocTyn K cetu «MHTepHer»), MoHuTop — 4
IIT., CETEeBOM HAKOMUTENb — 1 IIT., ICTOYHHUK OecrepeOoiHOro MuTanus — 2 MT., TeJICBU30p MIa3MEHHBIH
Panasonic — 1 wr., Touka Wi-Fi — 1 mit., nasuibHasi cranius — 2 WT., Apeib — 5 Wr., nepdoparop — 3 wr.,
HabOp MHCTpyMEHTa — 4 IIT., TECTep KOMIIBIOTEPHOM ceTH — 3 mIT., OAIJIOH CO CXKaThIM razoM — 1 mrT.,
racTa TerIonpoBoHas — 1 mrT., nputecoc — 1 wT., paguoctanius — 2 WrT., cToi — 4 1mWT., TymOa Ha KoJie-
cuKax — | mT., moJcTaBKa Ha Kolecukax — 1 mrT., mkad — 5 mr., kpecao — 2 mr., tectHuna Alve — 1 mr.

[lepedeHpb MUIIEH3MOHHOTO TPOTPAMMHOTO 00eCTICUeHUS:

Microsoft Windows 7 Professional (JIunensunonnoe cornamenne Microsoft Open License
60799400 ot 20.08.2012) Microsoft Office 2010 Professional Plus (JIumen3suonHoe cormnamieHue
Microsoft Open License 60799400 ot 20.08.2012) AHTHUBUpYCHOE IpOorpaMMHOE oObOecredyeHue
Kaspersky Endpoint Security ({orosop Ne JI810(223)-12/17 ot 11.12.17)

LleHTp HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUI U CPEACTB O0yUCHHUS:

OcHallleHHOCTh: CTON — 5 IIT., CTYJ — 2 MIT., KPecao — 2 MWT., mKad — 2 MIT., IEPCOHAIbHBINA KOM-
nproTep — 2 WT. (1octyn K cetu «MHTEpHETY), MOHUTOP — 2 WT., MDY — 1 1WT., TECTEp KOMIBIOTEPHOU
ceTd — 1 mT., 6aJUIOH CO CXKAThIM razom — 1 wrT., mypynosept — 1 mr.

[lepeueHs MHUIIEH3MOHHOTO MporpaMMHoro obecriedenus: Microsoft Windows 7 Professional (JIu-
nieH3nonHoe cornamenne Microsoft Open License 60799400 ot 20.08.2012) Microsoft Office 2007
Professional Plus (JIunien3nonnoe cornamenue Microsoft Open License 46431107 ot 22.01.2010) Autu-
BHpYycHoe TmporpammHoe obecredeHue Kaspersky Endpoint Security (Horosop Ne JI810(223)-12/17 ot
11.12.17)

3. LleHTp HOBBIX HH)OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB O0yUCHHS:

OcCHaIIeHHOCTh: CTOM — 2 WIT., CTYNbs — 4 WT., Kpecao — 1 mT., mKag — 2 mT., IepCOHATbHBINA KOM-
netotep — 1 wT. (goctyn k cetu «MHTEpHET), Be6-Kamepa Logitech HD C510 — 1 mir., kononku Logitech
— 1 mr., Tecrep KoMnblOTepHO# cetn — 1 wT., 1pens — 1 wrt., Tenedon — 1 mT., HAOOP PYUHBIX UHCTPY-
MEHTOB — | mT.

[lepeueHb TUIIEH3MOHHOTO TPOrPAMMHOT0 00eCIeUeHHs:

Microsoft Windows 7 Professional (JIunensuonnoe cormamenue Microsoft Open License
48358058 ot 11.04.2011) Microsoft Office 2007 Professional Plus (JlunieH3noHHOE CcoranieHue
Microsoft Open License 46431107 ot 22.01.2010) AHTHBUpPYCHOE NpOrpaMMHOE oOOecIeueHne
Kaspersky Endpoint Security (Jorosop Ne J[810(223)-12/17 ot 11.12.17).



8.4. JIuneH3uoHHOE MporpaMMHoe odecreuenne:, Ansys Student (cBoboaHo pacmpocTpaHseMoe
IpOrpaMMHOE 00eCIIeueHHE)
1. Microsoft Windows 7 Professional (morosop 6eccpounsriii 'K Ne 671-08/12 ot 20.08.2012
"Ha nocraBky npogykuuu" )
2. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiii  Microsoft Open License
60799400 ot 20.08.2012, norosop 6eccpounbiii Microsoft Open License 47665577 or 10.11.2010, noro-
Bop Oeccpounsiit Microsoft Open License 49379550 ot 29.11.2011)
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