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PaGouasi nporpaMMa quCHUIUIMHBI «HXEHEPHBIM aHAIN3 TEXHOJOTHYECKOTO 000pYAOBAHUS
pa3paboTtana:

- B cootBeTcTBUH ¢ TpeboBanusimMu ®PI'OC BO — marucrparypa mo HamnpaBiICHHUIO MOATOTOBKU
«15.04.02 TexHoJIOTMYECKHE MAIIMHBI W OOOPYJAOBAHHE», YTBEPKIACHHOTO IpPHUKa3oM MuUHOOpHAyKH
Poccun Ne 1026 ot 14.08.2020;

- HA OCHOBAHMU Y4YEOHOTO IUIaHA MAarucTpaTypsl MO HampasieHUI0 moAarotoBku «15.04.02
TexHomornueckue MamUHBI W O0OpPYJOBaHHE» HAMpaBIeHHOCTh (mpoduis) «Ob6opynoBanme

HedTerazonepepabOTKI»

CocraBuTeNb K.T.H., U.1. benornazos

PabGouas mporpamma paccmoTpeHa U ogoOpeHa Ha 3acegaHuu Kadeapsl ABToOMaTH3aIUSL

TEXHOJIOTHYECKUX MpoIeccoB ¥ mpou3BoacTB oT 31.01.2023 nportokosn NelO

J.T.H.,
3aBemyronuii kageapoit ATIIIT JTOTICHT A.A. Kynpuniikuii



1.IEJIA U 3AJAYM TMCOUTIINHBI

[enbto nucuuIuivHbl «JHXEHEpHBI aHaJIU3 TEXHOJOTMYECKOro O00OpYAOBaHUSA» SBISAETCS
(dbopMHpOBaHHE U KOHKpPETH3allMs 3HAHUS 10 OCHOBOIIOJATAIOUIMM IMPUHLUIAM TEOPETHYECKUX OCHOB
WH)KEHEPHOTO  aHajh3a, IOJy4eHHE NPAKTUYECKUX  HABBIKOB IO  paboTe B CHUCTEMax
aBTOMAaTU3MPOBAHHOIO IPOEKTUPOBAHUS M MHKEHEPHOIO aHajau3a, IIOATOTOBKA BBITYCKHUKOB K
CaMOCTOSITEJIbHOMY aHAJIN3Y U pacyeTy AETajei U y3J10B TEXHOJOTMYECKMX MAIIUH U KOMIUIEKCOB

3agauu IUCHUILIUHBL

— IOJy4YeHHME 3HaHUM 00 HTamax HMHKEHEPHOIO aHallu3a TEXHOJIOTMYECKOro O0OpYIOBaHUS
METOJIaMU aBTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHMS U MHKEHEPHOI'O aHAJIN3a, a TAKXKE COJIEPIKaHUE ITUX
3TAIOB;

— COBEpILIEHCTBOBAHUE 3HAHMUN, YMEHMH M HABBIKOB IO IPOEKTHUPOBAHUIO M COBPEMEHHBIM
METOJIaM aHajiu3a TEXHOJIOTMYECKOT0 O0OpYJOBaHMS HAa IPOYHOCTh, MKECTKOCTb, YCTOMYMBOCTH H
Kosie0aHUs IpU AEUCTBUM CTATUYECKUX M JUHAMUYECKUX HAarpy30K.

— OCBOEHHME IPAKTHYECKUX HABBIKOB paboThl ¢ coBpeMeHHbIMU mporpammamu CAD+CAE,
WCIIONB3Ysl METOJI KOHEUHBIX 371eMeHTOB (MKD).

— u3ydeHue crernuduku 0opadoTku HHPOPMAIUU B Cpeie MPUKIIAIHBIX IPOTPaMM;

— H3ydeHue ocoOeHHocTel O(OpMIIEHUS TEXHOJOTHMUECKOW JOKYMEHTAIMH C HCIOJIb30BAHHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— (hopMupoBaHHE HABBIKOB IPOBEICHHS PACUETOB M BU3YAIN3AlUU PE3yIbTaTOB

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnuna «HXeHepHbIN aHAIN3 TEXHOJIOTUYECKOT0 000pYI0BAaHUS» OTHOCUTCS K 00sI3aTelb-
HOM 4YacTu, GOpMUPYEMOH YIaCTHUKAMH O0pa3oBaTeNbHBIX OoTHOIIEHUH broka 1. Juctummasl (Momy-
JM) OCHOBHOH mpogeccuoHaIbHONM 00pa3oBaTeNbHON MporpaMMbl 10 HAMpPaBICHHUIO MOJTOTOBKU
15.04.02 TexHONOTHYECKME MAIIMHBI U 00OPYAOBAaHHUE U U3y4aeTCsl B 2 CEMECTPE.

Jucuunnuna «/HXeHepHbIH aHaIu3 TEXHOJIOTHYECKOro 000pyI0BAHUA» SABISAETCS MPOJAOIIKEHU-
€M M3Y4YEeHHMs YHCIEHHOTO0 MOJIEIUPOBAHUS U aHallM3a 00OpyI0BaHMs MOcie NUCHUIUTMHBI «KoMmbroTep-
HbIE TEXHOJIOTUH B MAILIMHOCTPOECHUN».

Oco0eHHOCThIO TUCIUIUIMHBI ABIISETCS U3yUYE€HUE KOMIbIOTEPHBIX TEXHOJOTUU U CIEHUAIU3UPO-
BaHHBIX IPOIPAMMHBIX KOMIUIEKCOB

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS IO JUCIHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc usyueHuss AUCUUIUIMHBI «MHKEHEpHBIN aHaIU3 TEXHOJIOIMUYECKOTO O0O0pYyIOBaHUS»
HarpasieH Ha GopMUpOBaHHE CIEAYIOUIMX KOMIIETCHIIUHI:

®opmupyeMasi KOMIIETEH U
Kox n HaumMeHoOBaHNe HHANKATOPA

K JOCTUKCHUA KOMIICTCHII NN
Conep:xanue oA

KOMIICTCHIIMHU
KOMIICTEHIIMU 0 €TeHIL




@®opMupyeMasi KOMIETeHIUS

Koa u HauMeHOBaHMe HHIUKATOpa

Kon AOCTHKEHUS] KOMIIeTeHIIUH
Conep:xanue
KOMIIeTeH MU KOMIIeTeHIIU T
Crnoco0eH opraHu30BHIBAaTh
paboTy KOJJIEKTUBOB UCIOJI-
HUTEJEH; TPUHUMATh UCIIOJI-
HUTEIBCKHUE PEIICHUS B
YCIIOBHSIX CIIEKTPAa MHECHMIA;
OMPEIEATh MOPSIIOK BBINOJ-
HEeHus paboT, OpraHU30BbI-
BaTh B MOJIpa3fielieHuu pabo-
ThI I10 COBEPLIEHCTBOBAHMIO, OIIK-3.2. 3HaeT npueMbl MOJECPHU3ALNH U
MOJIEpHU3aLUU U YHUDUKA- OITK-3 YHU(DHUKAIUU BBITYCKAEMBIX U3JEIUN U X
[IUU BBITYCKAEMbIX U3JIEIHI 3JIEMEHTOB, pa3paOOTKU MPOCKTOB CTAaHAAPTOB
U UX 3JIEMEHTOB, pa3paboTke U cepTU(UKATOB
MIPOEKTOB CTAaHAAPTOB U CEP-
TU(UKATOB, 0OECTICYNBATD
a/IafTaluio COBPEMEHHBIX
BEPCHI1 CHCTEM YIIpaBICHHUS
KaueCTBOM K KOHKPETHBIM
YCIIOBHSIM MPOU3BO/ICTBA HA
OCHOBE MEXTyHapOIHBIX
CTaHJapTOB
Criocoben paspabathibath OIIK-9.1. 3naer MeTo/1bI aHATN3a TEXHUYECKO-
HOBOE TEXHOJIOTUYECKOE OIIK-9

T'0 YPOBHS TEXHOJIOTUYECKOTO 000PYI0BaHUS
obopynoBaHue
Crnioco0eH BECTH ONBITHO- IIKC - 3.1 3uars:

KOHCTPYKTOPCKYIO JIESTENb- - bazoBbie nousaTHS U QyHAAMEHTAIBHBIE TTPO-
HOCT, & TAK)KE BHEAPSTH HO- OJeMBI B CHCTEMaX aBTOMAaTH3UPOBAHHOTO MPO-
BYIO TEXHPIKY B TEXHOJIOTHH B E€KTUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB;

- IPUHIIUIIBI Pa3pabOTKH U TIIAHUPOBAHUS OU3-
o0acTi nepepaGoTKy HedTH HEC-TIPOIIECCOB C IEJIBIO MOBBIIIIEHUS TEMITOB
W raza HKOHOMUYECKOTO Pa3BUTHS MPEATIPUATHS;

ITKC-3 - ONPENIETATH PALMOHATBHBIE PEXKUMBI IKCILTY-

aTallMi OCHOBHOTO M BCIIOMOTATEIHHOTO 000-

pynoBaHus HedTerazonepepadoTKu;

IIKC -3.5 Bnagets:

- HaBBIKaMH Pa3pabOTKH MPOEKTHBIX PEIICHUH;

- HaBBIKaMU UCTIOJb30BaHUSI COBPEMEHHBIX HH-

CTPYMEHTOB NMPOEKTUPOBAHHUS aBTOMATHU3UPO-

BaHHBIX CUCTEM
Crniocob6eH pa3pabaTbiBaTh ITIKC -4.2 Ymerts:

TEXHUYECKUE PELICHUS 110 - UCTI0JIb30BATh PCIKUMbI pa6OTI:I CIICIHNAJIbHO-
[IKC-4 ro o00opyAOBaHus JJi1 PEMOHTA TEXHOJIOTHYe-

MOJICPHU3ALUHU U PEKOH-
CTPYKIIMU 00OPYJIOBaHUS U

CKHX YCTAaHOBOK;




@®opMupyeMasi KOMIETeHIUS
Kon u HauMeHOBaHHE HHANKATOPA

Kon AOCTHKEHUSI KOMIIETCHIIMHU
Conep:xanue
KOMIIETCHIM U KOMIICTCHITHM
IJTAHUPOBaHUE PEMOHTA TEX- IIKC -4.3 Brnaners:
HOJIOTUYECKUX YCTAHOBOK - HaBbIKaMU IMPUMCHCHUSA COBPEMCHHBIX MCTO-

JIOB 9KCILTyaTallid U PEMOHTA PEaKTOPHOTO U
BCIIOMOTaTEIbHOTO 000pY/10BaHUS TEXHOJIOTU-
YeCKHUX MpoleccoB HedTerazonepepaboTKu

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

4.1. O0beM IUCHUIIMHBI U BU/bI y4eOHOH padoThI

OOwast Tpy10eMKOCTh JUCUMIUIMHBI «VHXEHEpHBIN aHaJu3 TEXHOJIOIMYECKOro 000pYHIOBaHMS»
COCTaBJISIET 4 3a4eTHbIE eIMHULBI UK 144 ak. yacoB

AK. 4acsbl 110
Buj yueOHoii padoThl Bcero ak. yacoB ceMecTpam
2

AyautopHasi padoTa, B TOM 4HcJie: 51 51
Jlexuun 32 32
[Tpaktnueckue 3anstus (I13) 32 32
JlaGoparopHbie paboTs! (JIP) - -
CamocrositesbHas padora cryaentos (CPC), B Tom 44 44
4yHciie:
BrinonHenue kypcoBoii paboThl (IpOeKTa) - -
[ToaroroBka K JEKIUAM 16 16
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 16 16
IloaroroBka K 3K3aMeHy 8 8
IIpomexyTouHas arrecTanus — dk3ameH (J) 9 (36) 9 (36)
O0mas Tpy10eMKOCTh M CHUILIHHbI

aK. yac. 144 144

3a4. ell. 4 4

4.2. ConepxaHue TMCHUILIUHBI
Y4eOHBIM IJITAHOM NPETYCMOTPEHBI: JIEKIIUU, TPAKTUUECKHE pabOThl U CAMOCTOSITENIbHAS padoTa.

4.2.1. Pa3aespl IMCIUIIJIMHLI U BUALI 3aHATHI
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Pasnen 1. Cratudeckuii U1 JUHAMUYECKUI 11 4 2 5
KOHCTPYKIIMOHHBI aHAJIN3
Paznen 2. 'uaponmuaMuyueckuii aHaius 21 5 6 - 10
Hroro: 108 32 32 - 44




4.2.2. Conep:xkanue pa3iejoB THCHUILINHBI

HaumeHnoBanue
pa3nena Coaep:xanue JeKIMOHHBIX 3aHATHI
JUCHUIIINHBI

TpyaoemMkocTb
B aK. yacax

IToaroroBka pac4eTHBIX MOJEIEH

JIMHEeHBIN TPOYHOCTHOM pacyeT
[Toctpoueccop

Hactpolika BBIYMCIUTEIBHON CETKU
MoanbHBIN, TEIUIOBOM M MHOT'OIIArOBBIM aHAIN3

CraTU4ecKui u
TUHAMHUYECKUU
KOHCTPYKLIMOHHBII
aHaJm3

16

OcnoBet CFD — mopaenupoBaHus: TUIOBOH pabounit
mporecc

O0630p TumoOBOro pabodero mporecca U IMOCTPOCHHE
MOBEPXHOCTHON CETKM Ui  BOJOHENPOHMIIAEMOM
TeOMETPHH

Onucanuie reOMETPUH U TOCTPOCHUE 00BEMHOM CETKU
[Tonmp30oBarenbckuii MHTEPPENC B pEXKHME pEIICHUS U
HACTPOWKH pacueTHOU 00JacTH

Hacrpoiika ¢pusndeckux moaenei

O6paboTka pe3ynbTaTOB pacuera

[Ipouiecc perenus

I'maponunamuyeck
WU aHaJIn3

16

Hroro:

32

4.2.3. IlpakTyecKkue 3aHATHUS

Paszpnennt TemaTnka NpaKTHYECKUX 3aHATHI

TpyroemMkocTh
B aK. yacax

I"'eHepaTop 0OBEKTOB

2

JInHEeNHbBI IPOYHOCTHON pacyer

Pabora ¢ napamerpamu

Pasnen 1 v
Co3aHne 1 HACTPOMKH CETKU

CB00OIHBIE KOJIEOaHUS

CTraloHapHbI TEMIOBOM pacyeT

Ocnossl CFD — monenupoBanus: TUIIOBOH paboumii mpoiiecc

0O0630p THMOBOTO paboyero mMpoIecca U MOCTPOCHUE
MOBEPXHOCTHOM CETKH IS BOJOHEITPOHUIIAEMOM T€OMETPHH

©o| o \lCDU‘I-bOOI\)I—\Ez

Ornucanue reoMeTpuu U MOCTPOEHHE 0ObEMHOM CETKH

Pasnen 2 |TTonp3osarensckuii mHTEphEHc B pexuMe PEIIeHUs U HACTPOHKH
pacyeTHoi o01acTu
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4.2.4. JlabopaTopHble padoThI
JIaboparopHblie pabOThI HE TIPETYCMOTPEHBI

4.2.5. KypcoBbie pa6oThI (IPOEKTHI)
KypcoBbie paboThI He IPEIyCMOTPEHBI




5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU

B xoz1e 00yueHust mpuMeHsoTCS:

Jleknmu, KOTOpbIE SBISIFOTCS OAHUM M3 BXHEHIIMX BUAOB YU€OHBIX 3aHSTUI U COCTABJISIIOT OCHOBY
TEOPETUUECKOM MOATOTOBKU 00YJaIOIINXCS.

[enu neKIMOHHBIX 3aHATHI:

-1aTh CHCTEMAaTH3MPOBAHHBIE HAy4YHbIE 3HAHWA IO JAUCLMIUIMHE, AaKIEHTUPOBATh BHUMAaHUE Ha
HarOoJIee CIOKHBIX BOIIPOCAX JUCIUILIHHEL,

-CTUMYJIPOBATh AKTUBHYIO TO3HABATEIBHYIO JIESATEIBHOCT  OOYYaIOMIMXCS, CIOCOOCTBOBAaTh
(hopMHUPOBaHMIO UX TBOPYECKOTO MBILILICHHUS.

IIpakTuyeckue 3aHATUs. Llen MpaKTUUECKUX 3aHATHIA:

-COBEPIIEHCTBOBATh YMEHHUS U HABBIKU PEIICHUS PAKTUUECKUX 33/a4.

['maBHBIM cOJIEp)KaHUEM 3TOTO BUZA YUEOHBIX 3aHATHH SBISIETCS PabOTa KaXKAO0ro OOYdYaromerocs mo
OBJIAJICHUIO TIPAKTUYECKUMHU YMEHUSMH U HaBBIKAMU PO ECCUOHAILHOM JIESITETbHOCTH.

JlabopaTtopubie pa6oThl. [{enu 1ab0opaTopHbIX 3aHITHHA:

-YIJIyOUTh W 3aKpeNHTh 3HAHUS, TOJyYEHHbIE Ha JIEKUUSX M B MPOLECCe CaMOCTOSATENBHOM pPaboThI
o0ydaroImmxcst ¢ y4eOHOM 1 HAYYHOH JIUTEPATYPOii;

['maBHBIM cofep>kaHHEM 3TOTO BUA YU€OHBIX 3aHTHH sBIsieTcsl paboTa Kakaoro oOydaromerocs mo
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSMH M HaBBIKAMU MPO(eCCHOHATIBHON IESITeIbHOCTH.

Koncyabranum (Tekylas KOHCY/IbTaIHs, HAKaHyHE SK3aMeHa) sIBISETCsl OAHOM 13 GopM PYKOBOICTBA
y4eOHOI paboToii 00ydJarommMXcsi ¥ OKa3aHUS UM IOMOINM B CAaMOCTOSITEIbHOM HM3YYEHHH MaTepHaia
JUMCIUIIINHGI, B TUKBUIAIUHA UMEIOIIUXCS MPOOETOB B 3HAHUSIX, 33/I0JKEHHOCTEN MO TEKYILUM 3aHSTUSIM, B
MIOJITOTOBKE MTUCbMEHHBIX paboT (MIPOSKTOB).

Tekymiue KOHCYNBTAllMU MPOBOISTCS MpENojaBaTesieM, BEAYIIUM 3aHATHS B Y4eOHOU Tpymme,
HAY4HBbIM PYKOBOJUTEIEM U HOCAT KaK MHIMBUIyaJIbHbIN, TaK 1 IPYIIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4arOLIMXCcs HaNpapieHAa Ha YIriayOJeHHEe W 3aKpelvieHHe 3HaHUM,
MOJYYEHHBIX HA JIEKUMSAX W JPYIMX 3aHITUSAX, BBIPAOOTKY HAaBBIKOB CaMOCTOSITEJIBHOTO AaKTUBHOI'O
NPUOOPETEHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOJATOTOBKY K MPEJICTOSIIMM Y4YeOHBIM 3aHATUAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

KypcoBas padora no3oJsier 00yJaromumMcest pa3BUTh HaBBIKM HAYYHOT'O TIOMCKA.

KypcoBoe mnpoexkTtupoBanue (GopMHpPYET HaBBIKM CaMOCTOSITEIBHOTO  MPO(ECCHOHATBHOTO
TBOPYECTBA.

6. OHEHOYHBIE CPEJICTBA /IUISA TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOTAM OCBOEHUW S JUCITATLTAHBI
6.1. Ouenounvie cpeocmea ona camocmoamenvHoil padomol u MeKyuiezo KOHmMpOos
ycnegaemocmu
Pa3nea 1. CraTudeckuii 1 AMHAMHYECKHH KOHCTPYKIMOHHBIN aHAJIN3
1. Yro nazeiBaercs npoektoM B Workbench?
2. Jlns gero mpeaHasHadeHbl okHa Project Schematic u Toolbox?
3. KakueBuapInHKeHEpHOTOAHATM3apeaTn3yroTessomokamu Static Structural, Transient Structural,
Steady-State Thermal u Modal?
4. Kaxkue 0CHOBHBIE 3JIEMEHTHI HMEET KaX bl OJIOK HH)KEHEPHOTO aHamu3a?
5. Jlns gero mpeaHa3HadeHa KHoOMKa Import Ha maHeI HHCTPYMEHTOB?
6. s vero npennasnadensl kHonku Refresh Project m Update Project Ha manenn HHCTpYMEHTOB
Paznea 2. 'mapoauHamMuyecKkuii anaamns
Jnig yero npeanasHaueHsl okHa Tree Outline u Details View?
YeM oTiiMyaeTcst pexXUM 3CKU3a OT peXUMa MOAECTUPOBAHUA?
Kaxk ynpapnsars Tekymum BuAoM B okHe Graphics ¢ TOMOIIBIO MbITIN?
[IpuBenuTe mpUMeEpbI TPEXMEPHBIX IPUMUTUBOB?
Kakue nHCTpyMEHTBI UCTIONB3YIOTCS JJISl CO3AaHMS TPEXMEPHBIX MOJIeNIe Ha 0a3e 3CKU30B?
UYrto Ha3bIBaeTCs TOMOJOTHEN B TPEXMEPHOM MOICTHPOBAHUN?
[IpuBeguTe npuMepsl onepanui ¢ TPEXMEPHBIMH TE€JIaMU ?

NoookownE



8. Kak 3amatorcst pazmepsl puryp asis dckuza’?

6.2. Ouenounvie cpeocmea 011 RPOBEOCHUA NPOMENHCYMOUHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepnuiit nepeyensv 60nPOCo6/3a0anull K IK3ameny (no oucyuniune):

Kaxoit Tun momyne otHocsTcs k Structural Dynamic?

HazoBute ocHOBHOE Ha3Ha4YeHUs Moy Structural Static?

Kakune ¢pynkmuu moxyns Thermal?

[TpuBeauTe MOPsIOK 1AroB npu nposeaeHnu MKJ-ananu3za?

[Tpu kakuX yclIOBUSIX HE MOXKET OBITh UCIOJIB30BaH HHCTpyMeHT Convergence?

K yemy MOKeT NpHUBECTU CUHTYJIIPHOCTb HAIPSKEHUIN?

B kakux ciydasx cienyeT npuMeHsTh HHCTpyMeHT Convergence?

Uto ucnonb3yeTcs AJis yIpaBieHUs apaMeTpUUeCKUMU JaHHBIMHU U3 PACUETHBIX U FEOMETpUYe-
CKHX UCTOYHUKOB?

9. HampspkeHue B KOHKPETHOM 001acTH onpeenseTcs Kak?

10. Macca B KOHKpETHOH 00J1aCTH ONpeaesieTCs Kak?

11. Yro u3 nepeynciieHHOTO Helb3si KOH(UTypUpOBaTh IPH MTOMOIIY HACTPOUKH pa3Mepsl (Sizing)?
12. JInst yero mpuMeHsieTcs onuus co3fganus ynopsaodenHoi cetku (Mapped Face Meshing)?

13. Kakoii u3 3TUX METO/IOB HE OTHOCHTCS K METO/IaM MTOBEPXHOCTHOTO pazouenus (Surface Bode
Methods)?

14. J1nst HEKOTOPBIX TUIIOB FEOMETPUM CO3JaHUE yHopsigoueHHo! ceTku KD HeBO3MOXKHO; ¢ TOMO-
IO YeTO MOXKHO JIOCTHYb €€ YIOpsSI0UYNBaHUsA?

15. Jlns yero ucnosib3yeTcsi BUPTyalbHas TOMOJIOTHs?

16. Kakoe yTBepKaeHHE SBISAETCS JTOKHBIM?

17. Jluneapu3anus UCIIOIB3YETCS JIJIs?

NGO~ wWNE



6.2.2. [IpuMepHBIe TECTOBbIE 32IaHUs K IK3aMeHY

Ne
/i Bonpoc BapuaHTbI 0TBeTa
1 2 3
ITpy 1MHENHOM CTaTUYECKOM IIPOY- 1. {X} — BeKTOp NPUIOKEHHBIX HATPY30K
HOCTHOM pacyeTe BEKTOp NEPEMEIICHNH | 2, Vcrionp30BaHHE TEOPUH MANBIX TIEPEMEIIeHHiA
Y3JIOB OMPENCIACTCS U3 MATPUHOTO ¥ IPMMEHEHHE JIMHEWHOTO YIIPYToro MOBEACHUS
vypasnerus: [KI/xi={F}. Boibepure MaTepHaa sIBISIOTCS JOMYIIEHUEM B OTHOIICHUHT
BCPHOC YIBCPACICHHC. JUHEHHOr0 CTaTUYECKOT0 pacyera
L 3. 3aBUCHUMOCTb MMPHIIOKEHHBIX CHJI OT BPEMEHH
— IOomyLIeHUe JIJIsl BEKTOpa MPUII0KEHHBIX HAarpy-
30K
4. JlomymieHus: MaTpUYHOIO YPAaBHEHUS pacyera
JUISI HETMHEHMHOTO CTaTMYECKOTo pacyera aHayo-
THYHBI.
K unmnaapuyeckoi noBepXHOCTH npu- | 1. Vpanennas cuia (Remote Force):
JoXeHa Harpyska. PaqnanbHas coctaB- | 2. Harpyska ot nommmnauka (Bearing load)
JEIOLIAs HEpaBHOMEPHA 110 MOBCPXHO- | 3 Harpysku B conpsikenusx (Joint Load)
2. | CTH ¥ MaKCHUMAaJIbHa CO CTOPOHBI CXKa- 4. Cuna (Force)
THsl, OceBas — paBHOMepHa. Kakyro ko-
MaHAy HEOOXOIMMO UCIIONIB30BaTh AJIs
moaenupoBanus B makere Mechanical?
Komany kakoi Harpy3ku BO3MOKHO 1. Tennosle Harpy3ku (Thermal Condition):
3 MPUIOKUTE K JIF0OOMY 3/IEMEHTY Ie0- 2. Ynanennas cuna (Remote Force):
© | MeTpuH (K TOUKe, pedpy 1ubO moBepx- | 3 UIPOCTATHYECKOE JIaBJICHHE:
HOCTH)? 4. Mowment (Moment)
Kaxkoii Tun Monyn_eﬁ HE OTHOCITCS K 1. MopanpHBbIN aHAIU3
4 Structural Dynamic: 2. TapMOHUYECKHIT aHAITH3
3. CreKkTpanbHbIi OTKJIMK
4. CtanmoHapHbBIN TEMJIOBOW pacyeT
Monysne Structural Static orBeuaer 3a: 1. JIuneliHyI0 ¥ HENUHEHHYIO CTATHKY
5 2. MonanbHbIi aHaTn3
3. 'apmMoHMUECKNI aHAIIN3
4. Pacdyetr MarHUTHBIX MOJIEH
Moaynes Thermal oTBeuaer 3a: 1. CranmoHapHbBIN U HECTAITMOHAPHBIN TETIJIOBOM
pacuer
6 2. Pacuer 21eKTpUUECKUX TMOJIEH
3. PacueT MarHuTHBIX MOJEH
4. Cnyyaiinbple BUOpanuu
[Topsi 10K 11aroB mMpu MpoOBEICHUH 1. IlpeaBaputenbHas mpopaboTKa, IPEnpoIeccop,
MK3-ananusa: pelIeHre, TOCTIPOLIECCOP
2. [Toctnporeccop, npenBapuTenbHas NpopadboT-
F Ka, peleHue, npearnpoeccop
3. IlpenBapurenbHas 00paboTKa, pelieHue, mpe-
MIPOLIECCOP, MOCTIPOLECCOP
4. mpemporieccop, TpeaBapuTenbHas o0padoTka,
pelieHne, MOCTIPOLECCOP
Huctpyment Convergence He MOXeET 1. Mogens comepxut o0bekT Mesh connection
OBITH UCIIOJIL30BAH €CIIH: 2. B Mozienu ecTh CChUTKH Ha JIpyTUe STYCHKN aHa-
8 mn3a

3 Harpy3ku B MOJENH MOJIYYEHbI TOCPEACTBOM
HMIIOpTa
4. Bce BbIIICTIEpEYNCICHHOE




Ne

wn Bomnpoc BapuanTbl oTBeTa
1 2 3
K uemy MoeT npuBeECTU CUHTYJISAP- 1 K HEeKOppEeKTHBIM OLIEHKaM MOTPEIIHOCTEN U
HOCTb HaIpsiKEHUIN? CXOIUMOCTH
9 2. 3navyenue Hanpspkenue oyner B 0
3. K onTumu3zanuu npoiecca BbIYUCICHUM
4. K HEeBO3MOXHOCTH TJaJAKO MPOJOJIKUTH KOH-
TYpbl HAPSIKEHU I
Huctpyment Convergence cienyer 1. K uaTepecytomeii odbmactu
10 IIPUMCHATD 2. K nonuoit monenu
3. He umeer 3HaueHus
4 Takoro HUHCTPYMEHTA HE CYIIECTBYET
UYro ucnonb3yercs A ynpasieHus na- | 1. Parameter Set
paMeTpUYECKUMU JIaHHBIMU U3 pacdeT- | 2. Details view
11 | 4pix F€OMETPUUYECKUX UCTOUHUKOB? 3. Setup
4. Model
Harnpsixkenne B KOHKpPETHOH 00J1acTH 1. BeixoaHoOM mapameTp
12 Ompe/enseTcs Kak? 2. BxonHoit mapameTtp
3.1u2
1. 4. Hu oHO U3 EepeynCIeHHbIX
Macca B KoHKpeTHOM oOnacTu onpene- | 1. BeixogHoli mapamerp
13 JISCTCS KaK? 2. BxoxHoit mapameTtp
3.1u2
4. Hu o1HO M3 mepedncIeHHbIX
YTo 13 nepevyrcICHHOTO HENb3s KOH- 1. Advanced Size Functions
14 (GUrypupoBaTh mpu MOMOIIM HACTPOIKH | 2. Element Size
Pasmepsi (Sizing)? 3. Number of divisions
4. Sphere of Influence
JI71st 4ero mpUMEHSIETCsT OTTIHSL CO3/1a- 1. JIns1 CIIOKHBIX TPU3MATUUECKUX MOJENEH
Husl ynopsjoueHHoi cerku (Mapped WITH TTapaJuTeIIeTTUIIeIOB ¢ 00pa30BaHUEM YCThI-
Face Meshing)? PEX- U TPEYrOJIbHBIX 3JIEMEHTOB
2. JI71s1 TOBEPXHOCTHBIX MPSIMOYTOJIBHBIX HIIH
TPEYToJbHBIX TEJ ¢ 00pa30BaHUEM HPOCTHIX HJIe-
15 MEHTOB
3. J171st CTIIOUTHBIX TOBEPXHOCTHBIX TEJ € 00-
pa30BaHUEM YETHIPEXYTOJIBHBIX U TPEYTOJIbHBIX
JJIEMEHTOB
4, JI7151 MOBEpXHOCTHBIX TEJ C PETYISIPHON
CETKOM U3 YETHIPEXYTOJNBHBIX U TPEYTOJIbHBIX
JJIEMEHTOB
Kaxoit u3 3TuX METOJJ0B HE OTHOCUTCA K | 1. MultiZone Quad/Tri
METO/1aM TIOBEPXHOCTHOTO pa3OneHHs 2. Quadrilateral Dominant
16 | (Surface Bode Methods)? 3. Triangles
4. Finite Element Method
JlJ11 HEKOTOPBIX TUIIOB FEOMETPUH CO- 1. C ucnonp3oBanueM MeToza Patch
3/1aHue ynopsaaoueHHou cetku KO He- Conforming
BO3MOZKHO, C IIOMOIIBIO 9CTO MOXKHO 2. C noMomIpIo 3a4aHKsl OOKOBBIX, YITIOBBIX H
17 | AocTHYb €€ yNOPsA0YHBAHMS? KOHEYHBIX BEPIIIHH BPYIHYIO
3. C noMomuibio yKa3aHusi TOMOJIHUTEIbHBIX

MOBEPXHOCTEN BPYUHYIO
4. C momomkto merona Advanced mesh




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

18

Jnst yero ucnosib3yercs BUPTyallbHas
TOIOJIOTHS?

1. M3meHeHnne KOHTaKTHBIX TPAaHUYHBIX
YCIIOBUHI MEXKIY IEMEHTaMU MOJENH

2. ITocTpoeHue perynspHON BIYUCIUTEIb-
HOW CETKH I MOJEIU

3. I'pynnupoBKU CONPSIKEHHBIX TOBEPXHO-
cTen

4. YV 1aneHue npuMbIKaIOIUX K TPAHIM dJIe-
MEHTOB, I YIIPOLIEHUS BEIYUCIUTEIbHON CETKU

19

Kakoe yTBepkIeHHE ABISCTCS JIOK-
HBIM?

1. Tena MoXHO pa30ouBaTh B CBOOOTHOM I10-
PAIKE C HEKOTOPBIMH OTPaHUYCHUSIMH

2. [Tpu pa3OueHNM Teaa yYUTHIBAETCS CETKA
COCEIHUX T

3. OT nopsiika pa30MEHKS TEOMETPHH 3aBH-
CHUT €T0 pe3yJIbTaT

4. ITpu pazbueHuu Teaa HEOOXO0AUMO MPU-
JIEP’)KUBATHCS ONPENICICHHOTO arOpUTMa

20

.HI/IHeapI/I?»aI_II/IS{ HCIIOJIB3YCTCA IJIA:

1. O1ieHOK MPOYHOCTHU B PA3IUYHBIX MPOUYHOCT-
HBIX KOaax.

2. BeruuciieHus MPOYHOCTHBIX HArpy3oK.

3. OnpeneneHus 00J1aCTEH MOJIENH, T/IE TIOTEH-
IUaJIbHAsi SHEPTHsI HA 3JICMEHTaX CHIIbHO OTJIH-
9aeTcsl.

4. BHenpeHHsI HOBBIX aITOPUTMOB IPU pacyeTe
Ha HAIIPAKCHHUEC

Bapuant Ne2

Ne
n/n

Bomnpoc

BapuaHTm oTBETa

1

2

3

9n10pa l'IOl"peH_IHOCTeI\/‘I HCITOJIB3YCTCA
JJI:

1. O1ieHOK MPOYHOCTH B Pa3IMUHBIX TPOYHOCT-
HBIX KOJax

2. BoruncneHust IpOYHOCTHBIX HArpy30K

3. Onpenenenust o0gacTeit MOIENH, T/I€ TOTEH-
[MaTbHAsI SHEPTHUS HA DJIEMEHTAX CHIIBHO OTJIH-
qaeTcsl.

4. BHepeHMsI HOBBIX aITOPUTMOB IIpU pacyeTe Ha
HaIpshKEHUe

VYrpasnsromas TpaeKTopus — 3TO:

1. ITyTh MHCTpYMEHTA, KOTOPBIN CO3AAETCS B
CAM-cucteme, OOBIYHO Ha OCHOBE I'€OMETPUH
JeTanu

2. [Tporpamma 00pabOTKH, KOTOpas IiepeaaeTcs
Ha yCTPOMCTBO

3. IIporpaMMHBIi MOAYJIb, IPEAHAZHAYEHHBIN IS
peoOpa3oBaHus YIPaBISIOUIEH TpaeKTOpuUH,
chopmupoBannbiiit CAM-cucteMoii, B ynpapsi-
IOLIYIO IIPOTPAMMY

4. Her BepHOro OTBETa

VYnpasnstoias nporpaMma — 3T0:

1. ITyTh MHCTpYMEHTA, KOTOPBIN CO3/1aETCS B
CAM-cucrteme, OOBIYHO Ha OCHOBE T'€OMETPUH
JeTaJlu.




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

3

2. [Iporpamma 06paboOTKH, KOTOpas mepeaaeTcs
Ha YCTPOMCTBO

3. IIporpaMMHBIi MOAYIIb, IPEAHA3HAUYEHHBIN IS
npeoOpazoBaHus yIpaBisIoUIe TpaeKTOpuUH,
chopmupoBannbiii CAM-cucteMoid, B yrpapiisi-
IOLYIO POTrpamMmy

4. Her BepHOro OTBETa

[TonydeHnue onTUMaIbHOU CETKU TPEOyY-
erT:

1. Hanuuune kputepues 11 ONpeaeieHus, siBs-
eTcs JIM CeTKa aJIeKBaTHOM

2. Crymarp CeTKy TOJBKO TaMm, TJIe 3TO He00Xo-
MO

3. Bepubl otBeTHI 1 1 2

4. Het BepHOro OTBETa

HNuctpyment Convergence He MOKeT
OBITh UCMIOJIB30BAH E€CJIU;

1. Mogens comep:kut 00bekT Mesh connection

2. B Mojienn €CTh CCBUIKM Ha JPYyrHe sSIYEHKH aHa-
amu3a

3. Harpy3ku B MOJIEJIH TIOJTyY€HBI IOCPEICTBOM

UMITOpTa
4. Bce oTBETHI BEpHBI

CHHTYJSPHOCTD HANPSKEHUH — 3TO:

1. ®dusnyecku HepeaJeCTUYHbIE BBICOKHE HAIIPSI-
JKEHUs, IT0JIy4aeMbl€ B CBSI3H C MCIOJIb3YEMOH B
MKD nuckpernzanueil pacieTHON MOJENIN

2. EctecTBeHHbIE 00J1aCTH MaNbIX HaNPsHKEHUN

3. UckyccTBeHHbIE 00aCTH MaJbIX HAIPSDKEHUH,
0JIy4aeMbl€ B CBSI3U C Ucronb3dyeMoil B MKD
JUCKpETU3alued pacCueTHON MOJEIN

4. Kputnyeckue 3Ha4€HUs HAPSDKEHUH, MoTyva-
eMble B CBsA3M ¢ ucnoiybzyemoit B MK3 nuckperu-
3alMed pacyeTHON MOJIEIN

Tabnuua pacuetHbix Touek (Table of
Design Points) ucnosib3yeTcs aist:

1. JIist mpoBeZieHNs mapaMeTpUIecKoro pacuera
2. BBoJ1a HECKOJIBKHMX 3HAYEHU MapameTpa u
pacyeTa KpUTUYECKUX HAIPsKEHHUH

3. [lonyueHus HEOOXOIUMBIX PE3yIbTATOB pacye-

. [lonyyenus 3Ha4eHMI MPOYHOCTHOI'O aHAIN3A

Kakoii mapameTp ucnomnb3yercs 1is
0TOOpa’KeHHsI BCEX MapaMeTpoB B KaxK-
JIOM pacyeTHOM TOUKE

. Parameter Chart
. Parallel Chart

. Table of Design Points
. Design Points

VYKaXuTe METOIbI OTOOpaKEHUS pe-
3yJbTaTOB:

. Exterior

. IsoSurfaces

. Slice Planes

. Bce oTBeTHI BCPHEIL

10

Exterior — sto:

I R I A bl

. MeTon oTobpakeHust, KOTOPBI MTO3BOJISIET
IT0JIB30BATEIII0 BU3YAIBHO pa3pe3aTh MOJICTh

2. Meton oTobpaxeHus 001acTeil MoJeNu ¢ O1u-
HAKOBBIM 3HAUYEHUEM OTOOpakaeMOW BEITMYMHBI
3. Meron oroOpakeHHsI, KOTOPbIA yIaiIuT o6Jia-
CTH MOJIEJIH, TJIe 3HAYCHUE BBIIIE (MJIM HUKE) 3a-
JTAHHOTO 3HAYCHUS




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

3

4. Metoz1 0TOOpakeHMsI BHEILIHUX [TOBEPXHOCTEN
JEeTalu

11

Slice Planes — sto:

1. MeToz 0ToOpakeHUsI 110 YMOJIYaHHIO U Yallle
BCEro UCMOJIb3YeTCs Ha MPaKTHKE

2. Meton otoOpaskeHust 001acTeit MOJEH C OAU-
HAKOBBIM 3HaUE€HUEM O0TOOpakaeMoil BEIMUUHBI
3. Meton oTobpakeHust, KOTOPBINA yIaIuT 00Ja-
CTH MOJEJH, TJI¢ 3HAaUCHHE BbIIlIe (TN HUXKE) 3a-
JTAHHOTO 3HAYCHHS

4. Metoa 0oTOOpaskeHHsI, KOTOPBIH ITO3BOJISIET BbI-
TIOJTHUTH IMOCIIOWHOE OTOOPAKEHUE MOJICIIN

12

UYT0 onuceIBacT ypaBHEHHE

[M]{x} + [Cl{A} + [K]{x} = {F}.

1. OcHoBHOE AU hepeHInaTHFHOS ypaBHEHUE
JIBUKCHHUSI

2. OcHoBHOE mu( (hepeHIATEHOE YPaBHCHUE
JBUKEHHSI IPU MOJAIIBHOM aHallM3€ BO3MYIICHUN
6e3 nemmdupoBaHus

3.YpaBHeHue 1t onpeeneHns coOCTBEHHBIX Ya-
CTOT KoJiIeOaHuM

1. 4. YpaBHeHue /i yuera nIpeIHanpeKeHHOTO
COCTOSIHHSI

13

UYT0 onuceIBacT ypaBHEHHE

[M]{x} + [K]{x} = {F}.

1. OcHoBHOE A hepeHInaTHFHOS ypaBHEHUE
JIBUKCHHUSI

2. OcHoBHOE MU PepeHraIbHOE YpaBHEHUE
JBUKEHHSI IPU MOJAIBHOM aHAlIM3€ BO3MYIIEHUN
6e3 neMrndupoBaHus

3.YpaBHeHue 1l onpeieneHns CoOOCTBEHHBIX Ya-
CTOT KoJIeOaHUH

1. 4. YpaBHeHue 1715 ydera npeHanpeXKeHHOro
COCTOSIHUSI

14

UYTo onuceIBacT ypaBHEHHE

([K] — wZ[M]D{¢:} = 0.

1. OcHoBHOe nudPepeHnraIbHOe YpaBHEHUE
JIBUKCHHUSI

2. OcHoBHOE MU PepeHIaIbHOE YpaBHEHUE
JBUKEHHSI IPU MOJAIBHOM aHallu3€ BO3MYILIEHUH
6e3 neMrndupoBaHus

3.YpaBHeHue 1l onpeeieHns COOCTBEHHBIX Ya-
CTOT KoJIeOaHU!

1. 4. YpaBHeHue a7 yuera npeIHanpeKeHHOro
COCTOSIHUSI

15

Pe3ynbrarel MoganbHOrO pacuera 0azu-
pYIOTCS Ha...

1. CBoiicTBax MOAEIHN
2. Ha KOHKpETHOM BO3MYIIICHUH
3. Ha cBoiicTBax MoJIeN B YCIIOBUSAX KOHKPETHO-
r'0 BO3MYILEHUS
. 4. Bce mepevnciieHHOe

16

[Ipu npenBapUTEIBHOM PACTSHKEHUHN
COOCTBEHHBIE YaCTOThl KOHCTPYKIIUU
a)..., IpY NpeABaAPUTEIBHOM CHKaTUU —

6)...

. ) YBEIMUUBAIOTCA 0) YMEHbBIAIOTCS
. @) YBEIIMUMBAIOTCS 0) YBEINYMBAIOTCS
. @) YMEHBIIAIOTCS 0) YMEHBIIIAIOTCS

17

B crannonapHOM TEIIOBOM pacdere u3
marpuuHoro ypasuenus [K(T)]{T} =
{Q(T)} onpenensiercs:

. Temneparypy 3amannoit touku {T}
. Cpennroro Temmeparypy nosepxsoctu {T'}

1
1
2
3
1. 4. a) ymenspIaoTcs 6) yBeIMUUBAIOTCS
1
2
3. TemneparypHsiii rpaaueHt {T'}




Ne
wn Bomnpoc

BapuanTbl oTBeTa

1 2

3

4. BexTop y3noBbix Temneparyp {T'}

KosimuyecTBEHHO TEMIOBOM MOTOK Yepe3

KOHTAKTHBIC TOBEPXHOCTHU OIPEICIIACT-
18 | cs

1. TCC- (Ttarget + Tcontact)'
2. {T} ' (Ttarget - Tcontact)'
3. TCC - (Ttarget - Tcontact)'
4. TCC - (Teontact — Ttarget)'

Jlist mpoBeieHns TEIIOBOrO pacyera B
YCIIOBUSIX KOHBEKIIUU HEOOXOMMO 3a-
19 | #aTh:

1. Temneparypy Ha BEpIIMHAX, KPOMKAX, [IOBEPX-
HOCTSIX WJIN Tenax

2. Temneparypy OKpy’Karolel Cpebl.

3. TemnepaTypy 3ajaHHOM MOBEPXHOCTH

4. CpeiHIOI0 TeMIIepaTypy NOBEPXHOCTH

Pesynprarel TEIIIOBOTO pacyera:

20

1. Temneparypsbl

2. Y ienibHbIe TEJIOBbIE TOTOKU
3. PeakTHBHBIEC TEIUIOBBIC TIOTOKH
4. Bce BBIIIETIEPEUHCIICHHOE

Bapuant Ne3

Ne
w/m Bompoc

BapuaHnThl oTBeTa

1 2

3

Slice Planes — ato:

1. MeToz oToOpakeHusl 10 YMOJIYaHHIO U Yallle
BCETO HUCIOJB3YETCS Ha MIPAKTUKE

2. Meton otobpaskeHust 001acTei MOJEH C OH-
HAKOBBIM 3HaUE€HUEM O0TOOpakaeMoil BETMUUHBI

3. Metona oTobpakeHus, KOTOPHIN yIaauT o0Ja-
CTH MOJEIH, TJI¢ 3HAaUeHHE BhIIIe (MM HIXKE) 3a-
JTAHHOTO 3HAYCHUS

4. Meton oToOpa)xeHwusl, KOTOPBI MO3BOJISIET BhI-
TIOJTHUTH MOCTIONHOE 0TOOpaKEeHNE MOJIETTH

Yto onuchIBaeT ypaBHEHUE

[M]{x} + [Cl{A} + [K]{x} = {F}.

1. OcHoBHOe nudPepeHnraIbHOe YpaBHEHUE
JIBUKCHHUSI

2. OcHoBHOE MU PepeHInaIbHOE YpaBHEHUE
JBUKEHHSI IPU MOJAIBHOM aHAlIM3€ BO3MYIIEHUN
0e3 nemmnupoBaHUs

3.YpaBHeHHE 1151 ONIpeIeTIeHUsI COOCTBEHHBIX Ya-
CTOT KoJieOaHuit

4. YpaBHeHue U1 ydeTa MpPEeIHANPEKEHHOTO CO-
CTOSIHUS

Yto onuckIBaeT YpaBHCHHC

[M]{x} + [K]{x} = {F}.

1. OcnoBHoe nuddepeHnnanbHOe ypaBHEHHE
IBHUXKCHUS

2. OcHoBHOE quddepeHIraIbHOe ypaBHEHHE
JABVIXXCHUS IIPU MOJAJIbHOM aHaJIn3€ BOSMYI]_ICHI/II\/'I
6e3 nemndupoBaHus

3.YpaBHeHUE 1151 ONpeieTieHUs COOCTBEHHBIX Ya-
CTOT KoJieOaHMi

4. YpaBHeHUe I ydeTa MPEIHANPEKEHHOTO CO-
CTOAHHUA

UTo OnMChIBAaET ypaBHEHHUE

4 | (K] — w?[MD{¢:} = 0.

1. OcHoBHOe auddepeHnraaTpHOe ypaBHEHHE
JIBIKCHUSA
2. OcHoBHOe nuddepeHnranTbHOe ypaBHECHUE




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

3

JBUKCHHSI TIPU MOJJAIBHOM aHATN3€ BO3MYIIICHUN

0e3 nemndupoBaHUs

3.YpaBHeHue ajisi onpeieieHus COOCTBEHHBIX Ya-

CTOT KoJIeOaHUH

4. YpaBHeHUE JJi y4eTa MPETHANPEKEHHOTO CO-
CTOSTHUS

PesynbraTel MosasibHOTO pacuera 6asu-
pyroTcd Ha...

1. CBolicTBax MoaeIu

2. Ha xoHKpeTHOM BO3/I€HCTBUU

3. Ha cBolicTBax MOJICJIM B YCJIOBHUSIX KOHKPETHO-
I'0 BO3ACHUCTBUSA

1. 4. Bce nepeuyuncieHHoe

Mx xakux yacter COCTOUT KOHTAKTHAsA
napa?

1. OnHa yacTh KOHTAKTHOMW MaphI ABJISIETCS Tpa-
HUYHOUN MOBEPXHOCTBIO, Ipyrasi — y3JI0BOM.

2. OmHa 9acTh KOHTAKTHOW Maphl SBJISICTCS KOH-
TaKTHOM MOBEPXHOCTHIO, Ipyrasi — OTBETHAS.

3. OnHa 9acTh KOHTAKTHOM Maphl SBJISCTCS KOH-
TaKTHOM MOBEPXHOCTHIO, Ipyrasi — TPaHUYHOM.

1. OnHa yacTh KOHTAKTHOW Maphl SIBJSIETCS Tpa-
HUYHON OBEPXHOCTBIO, IpYyTrasi — OTBETHOM.

Kak MO>XHO TIpeICTaBUTh KOHTAKTHBIC
3JIEMEHTHI?

1. [loBepxHOCTH, 0Opa30BaHHAas C yUETOM KOHEY-
HO-3JIEMEHTHBIN KapKaca B 00JIaCTH OJHOTO Tela.
2. TloBepxHOCTB, 00Opa30OBaHHAs C YI€TOM KOHEU-
HO-3JIEMEHTHBIN Kapkaca B 00J1acTH B3aUMOIEH-
CTBUS ABYX TeIl.

3. IloBepxHOCTb, 00pa30BaHHAsI C Y4ETOM KOHEY-
HO-2JIEMEHTHBIN KapKaca B 00JacTH B3aUMOJEH-
CTBUS TPEX Tell.

4. TloBepxHOCTb, 0Opa30BaHHAs U3 CETOYHOU
CTPYKTYPBI JUIsl OJHOTO TeNa

CKOJ’II)KO THUIIOB KOHTAKTOB CYIIICCTBy-
er?

JBa
Tpu
Yetsipe
[LaTp

NS =

Kakol KOHTaKT Ha3bIBAETCSI ACUMMET-
PUYHBIM?

1. Korna oiHa mOBEpXHOCTh — KOHTaKTHas, a
Jpyrasi — OTBETHasl.

2. Ecmu Ha 00€ MOBEPXHOCTH HAIOKEHBI KOH-
TaKTHBIE U OTBETHBIC JIEMEHTHI.

3. Ecmm Ha 00e moBEpXHOCTH HAJOKECHBI KOH-
TaKTHBIE 3JIEMEHTHI.

4. Ecnu Ha 00€ MOBEPXHOCTU HAJIOXKEHBI OTBET-
HBIE DJIEMEHTHI.

10

Kako¥ KOHTaKT Ha3bIBAETCSI CUMMET-
pUYHBIM?

1. Ecnu Ha 00e MOBEpXHOCTH HAJIOKEHBI OTBET-
HBIE JIEMEHTHI.

2. Ecmu Ha 00€ MOBEpXHOCTH HAIOKEHBI KOH-
TaKTHBIE U OTBETHBIE DJIEMEHTBHI.

3. Korna ogHa noBepXHOCTb — KOHTAaKTHas, a
Jpyrasi — OTBETHasL.

4. Ecnu Ha 00€ TOBEPXHOCTH HAIOXKEHBI KOH-
TaKTHBIE 2JIEMEHTBHI.




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

11

Pe3ynbraThl KOHTAaKTHOM 3a/1a4u OIIpe-
JEIJAOTCS:

Tonbko amst CBOOOTHON MOBEPXHOCTH.
TonbKO 77151 MOBEPXHOCTH target.

s moBepxHocTei contact u target.
Her npaBunpHOrO OTBETA.

12

Toueunas CBapkKa -

NN =

[To3BonseT COEAMHUTH IOBEPXHOCTHBIE OOBEK-
TBI APYT C APYIOM B 3aJaHHBIX TOYKaX.

2. Ilo3BonsieT COEqMHUTH KOHTAKTHBIE O0BEKTHI
JpYT C IPyroM IO 3aJaHHOU JINHUMU.

3. Ilo3BosseT coeqMHUTh NOBEPXHOCTHBIE OOBEK-
TBI APYT C APYIOM B INIOCKOCTH KOHTaKTa

4. Tlo3BoJsiieT COEeIMHUTD TOBEPXHOCTHBIE O0BEK-
TBI IPYT C APYTOM TOJIBKO B OJTHOM TOYKE.

13

Pabouwuii uct cBsseit -

1. Ilo3BosieT mpocMaTpUBaTh U OLIEHUBATh
CBOMCTBA U ITapaMeTPbl OJIMHAKOBBIX CBS3€EH B
MOJIEJISIX OJTHOHM BEJIIMYUHBI.

2. Tlo3BomsieT mpocMaTpuBaTh U OLEHUBATH
CBOIMCTBA U NIapaMeTPbl OJIMHAKOBBIX CBA3EH B
MOJENSAX Pa3HOW BEJIMYUHBI.

3. Ilo3BossieT mpocMaTpuBaTh U OLEHUBATH
CBOMCTBA U ITapaMeTPbI CBSI3€H IIPU IIOCTPOCHUHU
CETKHU

Her npaBunpHOrO OTBETA.

14

CKOJIBKO THMIIOB HIAPHUPOB CYLIECTBYET
B Mechanical?

Tpu
ITaTh
[IecTh
JleBsTh

15

Kakne MPYXUHbI MOKHO IIPUMCHSATL B
TBEPAOTCIbHBIX cucteMax”?

PacTsxenus
Cxarus

OObIuHBIE IPYKUHBI
1-3.

16

IIo YMOJTYAHUTIO MIPYKUHBI HAXOAATCA B

e Al Pl el o

B nHenedopmupoBaHHOM (pa3rpykeHHOM) CO-
CTOSTHUH.

2. B nedpopmupoBaHHOM (3arpy>k€HHOM) COCTOSI-
HUM.

B kpuUTHUECKOM COCTOSHUM.

Her npaBunpHOrO OTBETA.

17

banka (Beam) no3Bosser

CoeaUHUTE TENO C «3eMIICI».

COeIMHATE TEJIO C TEJIOM.

CoenuHUTh TEJO ¢ KOHTAKTHOU MOBEPXHOCTHIO
Her npaBunpHOrO OTBETA.

18

YpaBHEHUE CBA3EN MTO3BOJISIIOT

e A l Fal

CooTHecTu ABUKEHHUE PAa3IUUHBIX obacTen
MOJIEJIN C TIOMOIIBIO Y3JI0B B CETKH.

2. CooTHECTH ABMKEHHE PA3JIMYHbIX 00sacTei
MOJIEJIN C TIOMOUIBIO 3alaHHOI'0 COOTHOILIEHHUS.
3. CooTHecCTH JBM)KEHHUE pa3IM4YHbIX 00iacTeit
MOJIEJIN C IOMOLIBIO CTEIIEHENH CBOOOIBI.

4. Het npaBuibHOIO OTBETA.

19

Design Exploration 8 Workbench

1. HaGop roToBbIX 11a0JI0HOB PACYETHBIX CUCTEM
I pa3JIMYHbIX JUCIHUITIINH.




Ne

n/n
1 2 3

2. nauBuyanbHble KOMIOHEHTHI CUCTEM JIJIS

Ka)XI0T0 dTara pacuera

3. BcTpoenHslii HabOp MHCTPYMEHTOB IapaMeT-

pUYECKON ONTUMHU3AINH

4. Het npaBmJIbHOTO OTBETA

1. UHCTpyMEHT, KOTOPHBIi cOo3AaETCs B MOJIETH,

JUISL OLICHKHU PE3yJIbTaTOB.

2. [Iporpamma 00pabOTKH, KOTOpask BU3yaTH3UPY-

20 €T MOJY4YECHHBIE Pe3yNbTaThI.

3. [IporpaMMHBI# MOAYJb AJIS BHIOTHEHUS

MPOYHOCTHBIX PacYETOB

4. Her BepHOro oTBETa

Bomnpoc BapuanTbl oTBeTa

[TocTpoueccop — 310:

6.3. Onucanue nMoka3aresieil 1 KPUTEPHEB KOHTPOJIS yCIIeBAEMOCTH, ONMCAHUE TIKAJ
OlleHUBAHUS
6.3.1. Kputepuu o11eHOK NPOMEKYTOYHOI aTTecTanuu (IK3aMeHa)

Onenka

«2»
(Hey10BJIETBOPUTE/ILHO)

IToporoeslii ypoBeHb
OCBOCHHMSA

YrayojaeHHbli
YPOBEeHb OCBOEHMSI

IIpoaBuHYyTHII
YPOBEHBb OCBOCHHA

«3»
(Y10BJIETBOPUTEIBHO)

«“4»
(xopo1uo)

«5»
(0TJIMYHO)

IMocemenue menee 50 %
JIEKITNOHHBIX U
MPAKTUYECKHUX 3aHATUN

ITocemienue ne menee 60
% JEKLIMOHHBIX U
MPAKTUYECKUX 3aHATUN

ITocemenune He MeHee
70 % JIEeKUMOHHBIX U
MPaKTUYECKUX 3aHATUN

ITocemenue He MeHee
85 % JEeKLMOHHBIX U
MPAaKTUYECKUX 3aHATUN

CTy,Z[eHT HC 3HACT
3HAYUTEILHON YacTU
Marcepualia, JOIMyCKacT
CYIICCTBCHHBIC OIIKMOKU B

CTyneHT MOBEpXHOCTHO
3HaeT MaTepual
OCHOBHBIX Pa3JIeioB U
TeM y4eOHOM
JHUCIUTUIMHEI,

CTyaeHT XOpOILIO 3HaeT

MaTepHall, TpaMOTHO U

0 CYIIECTBY U3JIaraer
€ro, JOImycKas

CTymeHT B MOJTHOM
00BEMeE 3HaeT MaTepual,
TPaMOTHO | 10
CYIIIECTBY U3JIaraeT ero,
HE JIOIycKast

HEKOTOPBIE HETOYHOCTH CYILIECTBEHHBIX
OTBETax Ha BOMPOCHI JIOITyCKAeT HETOUHOCTH N
B OTBETE Ha BOIPOC. HETOYHOCTEHN B OTBETE
B OTBETE Ha BOIIPOC
Ha BOIIPOC
He ymeer Haxoautb Wnorna vaxomur YBEpEHHO HAXOJIUT Be3ommnb0oyHO HAXOqUT
petieHust 00JIbITMHCTBA penieHus, perieHus, perieHus,
MPETyCMOTPEHHBIX MIpeLyCMOTPEHHBIE MpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
MporpaMMoit 00ydeHus porpaMMoit 00ydeHus MporpaMmMoii 00ydeHus IIpOrpaMMon
3a1aHUI 3a/laHul 3a1aHUI oOyueHus 3aaHui
BonsmmHCTBO IIperycMoTpeHHBIE [IpenycmoTpeHHBIE [IpenycmoTpeHHBIE
MIPETyCMOTPEHHBIX porpaMMoii 00y4deHusi | NporpamMMoi oOydeHHs | HporpaMMoin 0OydeHHs

MpOTrpaMMoi 00ydIeHuUs
3aJIaHUI HE BBIIOJIHEHO

3aJaHHMs BBITIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHud yCIICIIHO
BBIIIOJITHCHBI

3aaHrd YCIICIIHO
BBITTOJTHCHBI

Hpumepna;l WKaila OueHU6AaAHuA 3HAHUIL 8 MECM OGO ¢0pM€.‘

KosmyecTBO NpaBUJIbLHBIX 0TBETOB, %0 Ouenka
0-49 HeynosnerBopurenbHO
50-65 Y 1OBJICTBOPUTEIHHO
66-85 Xopoto
86-100 OTnudHo

6.3.2. OnucaHue MIKAJbI M1 KPUTEPHEB OLEHUBAHMS /IJIS MPOBEIEHNUs MPOMEXKYTOYHOI aTTe-
cranuu B (popMe 321U THI KYPCOBOii padoThI




CTyIeHT BBINOJHSET KYPCOBYIO pabOTy B COOTBETCTBHU C TPpaMIKOM, IIPHHATHIM Ha 3aceaHUU KaeIphL.
OreHKa MOKET OBITh CHIDKEHA 332 HECOOJIIOCHNE YCTAHOBIEHHOTO Kadeapoii rpaduka.

Onenka

IHoporoBblii ypoBeHb

Yray0neHHbIH

IIpoaBunyTHI

«2» OCBOCHMA YPOBEHb OCBOEHHUSI YPOBEHb OCBOEHHUSI
(HeyHOBJIETBOPHUTEIBLHO) | «3» (YIOBJIETBOPUTEJIh- «4» «5»
HO) (xopo1o) (OTJIM4HO)
CTyaeHT BBITTOTHHI
C CTyneHT BBITTOTHWI Kyp- YA 6
TYJIEHT BBITIOITHIII Kyp- KYpCOBYIO paboTy

CryIeHT He BBIIOJIHUI
KypCOBYIO paboTy B COOT-
BETCTBUHU C 3a1aHueM. He
BJIaJ€eT TEOPETUUECKUMU
3HAHMSAMMU 110 U3y4acMOu
mucuuiuinee. Heodxonu-
MBbI€ MTPAKTHYECKUE KOM-
MEeTeHIINH He chOPMHPO-

BaHBI

COBYIO paboTy ¢ cyme-
CTBEHHBIMH OITHNOKAMH.
IIpu 3amuTe KypcoBoro
MPOEKTa IEMOHCTPUPYET
CI1a0yr0 TEOPETHIECKYIO
noarotoBky. IIpu peme-
HUU 33/1a4, IPeTyCMOT-

PEHHBIX [IPOrpamMMOu
y4eOHOMN JTUCIUTUINHBI,

JIOTTYCKaeT HETOUHOCTH,
CYIIECTBCHHBIC OIIMOKH

COBYIO paboTy C HEKO-
TOPBIMH HE3HAYUTEIh-
HBIMH OITMOKaMH 1 He-
TouHocTsaMH. [Ipu 3amu-
T€ KypCOBOTO MPOEKTa
JIEMOHCTPUPYET XOPO-
IIYI0 TEOPETHUECKYIO
MOJArOTOBKY. XOpOUIO
CIIPABJISIETCS C PEIICHHEM
3a/a4, IpeyCMOTPEH-
HBIX [TPOTPaMMOii y4ueo-
HOU JUCIIUILINHBI

MOJIHOCTBIO B COOTBET-
CTBHH C 3aJlaHHUEM.
[Ipu 3amuTe KypcoBo-
IO IIPOEKTa IEMOH-
CTPUPYET BBICOKYIO
TEOPETUYECKYIO MO
FOTOBKY. Y CIEIIHO
CIIpaBJIETCs C pellie-
HUEM 33714, Ipeay-
CMOTPEHHBIX MIPO-
rpaMMoH y4eOHOi
JUCHUITIINHBI

7. VUEBHO-METOJIAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

7.1. Pekomenayemasi qureparypa
7.1.1. OcHoBHAas JTUTEpPaTYypa
1. OCHOBBI aBTOMAaTU3HUPOBAHHOTO MMPOEKTUPOBAHHS TEXHOJIOTHYECKHX MPOIECCOB B MAIIIH-
HocTpoeHuu: YueoHoe nocodue / Axynosuu JI.M., [llener B.K. - M..MH®PA-M Uz narenbckuii Jom,
Hos. 3nanue, 2016 http://znanium.com/bookread2.php?book=546602
2. CAIIP Texnomora mamuHoctpoutenst: Yueounk/2.M. bepnunep, O.B. TapatsiHos - M.:
®opym, HUL] UHDPA-M, 2015 http://znanium.com/bookread2.php?book=884475
3. TexHonorust MalIMHOCTPOEHUS: TeXHOJIoTnYeckue cucreMbl Ha OBM: Yuebnuk/B.B. Kie-
nukoB, O.B. TapareiaoB - M.: HUL] MTH®PA-M, 2015 http://znanium.com/bookread2.php?book=475199
4. ABTOMaTH3a1Usl IPOU3BOACTBEHHBIX MTPOLIECCOB B MAITMHOCTPOEHHUH : yued. mocoodue /
E.D. ®enpamreiin, M. A. KopaueBnu. — Munck : HoBoe 3nanue ; M. : UHOPA-M, 2017
http://znanium.com/bookread2.php?book=884475
5. OCHOBBI aBTOMAaTU3HPOBAHHOTO MMPOCKTUPOBAHHS TEXHOJIOTUYECKHX MPOIECCOB B MAIIIH-
HocTpoeHnH: Yueb. moc. / JLM.Axynosuu, B.K.Illener - M.: UH®PA-M; Mn.: Hos. 3Hanue, 2012. - 488
c.: ui.; 60x90 1/16. - (Beicuiee o6pazosanue). (1) ISBN 978-5-16-005289-2

7.1.2. lonoIHUTeIbHAS JUTEPaTypa

1. Tpetbsakos, B.W. JlabopaTopHbIii pakTUKYM 110 Kypcy «MeToomorust Beibopa MaTepua-
JIOB U TEXHOJIOTHI B MalIMHOCTpOoeHUn»: yued. mocodue / B.U. Tperbsikos, A.}O. Amnunoros. — Jiek-
TpoH. naH. — Mocksa: MI'TY um. H.D. baymana, 2011 https://e.lanbook.com/book/52235

2. Mpsrako, B.C. OCHOBBI TEXHOJIOTHH MAIIMHOCTPOCHUS [ DJIEKTPOHHBIN pecypc] : yuel. moc.
/ B.C. Mpruko. - Munck: Bem. mk., 2011 http://znanium.com/bookread2.php?book=507842

3. Mamox B. H. Beenenne B coBpemennsie CAIIP: Kypc nexmuit. — M.: JIMK Ilpecc, 2010.
— 192 c¢. — ISBN 978-5-94074-551-8

7.1.3. YueOHO-MeTOAMYECKOE 0OecedeHne

1. KoMmbproTepHbIe TEXHOJIIOTHH B HAYYHBIX HCCICIOBAHUAX SHEProdPPEKTHBHOCTH MOTpPE-
6HT€JIBCKI/IX OHCProCUCTEM AIIK: MeTOI[OHOFI/IH HUCCICAOBaHNA MHHOBAIIMOHHBIX 3JICKTPOTCXHOJIOTHYC-
CKHX TporieccoB B nmporpaMMHoM komruiekce ANSYS : yaue6Hoe mocobue / M.M. be33ybuesa, B.C. Boi-


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
https://e.lanbook.com/book/52235
http://znanium.com/bookread2.php?book=507842

koB, A.B. Koros, K.H. O6yxoB ; MunuctepctBo cenbckoro xossiictea P®, Cankr-IleTrepOyprekuii rocy-
JTapCTBEHHBIN arpapHblii yHuBepcurer. - Cankt-Ilerepoypr : CII6I'AY, 2014. - 196 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=445933

2. JleBunkuii, A.A. IIpoexktupoBanue MukpocucteM. IIporpammusie cpencTBa odecrieueHus
CAIIP : yuebnoe nmocobue / A.A. Jlepunkuid, [1.C. Mapunymkus. - KpacHosipck : Cubupckuii dhenepaib-
HBI  yHumBepcurer, 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 MEXaHUKE J1e(OPMHUPYEMBIX Tell
: yueonuk / B.JI. Ilpucekun, I'.1. PacTtopryes ; MunucTepcTBo 00pazoBaHusi U Hayku Poccuiickoit de-
neparyu, HoBocuOupckuii rocy1apcTBeHHbIN TeXHU4YecKuid ynuBepeutet. - HoBocubupck : HI'TY, 2009.

- 240 c¢. : Tabm, wr - (Yueonmwmxku HITY). -  bubmmorp.. c. 232. -
http://biblioclub.ru/index.php?page=book&id=436040
4, ITerpos I1.A, UncneHHbie METOABI B HHKCHEPHOM aHayn3e: yuyeOHoe rmocobue // bemorma-

30B .M. KyckoBa f.B. MunucrepctBo oOpa3oBanus u Hayku Poccwmiickoit ®Denepanun, CaHKT-
[TerepOyprckuii ropuslit yausepcuret. — CI16: Undo-na, 2020. - 128 ¢. — ISBN 978-5-94652-658-6

7.2. Ba3pl JTaHHBIX, YJIEKTPOHHO-OMOJIHOTEYHbIE CHCTeMbl, HH(POPMAIMOHHO-CIIPABOYHbIE H
NMOUCKOBBIC CUCTEMBI

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

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

3. YHI/IBepcaJII)HI)If/i MEXaHU3M: JUHaMHWKa MallluH W MCEXaHHM3MOB, JHMHaMHWKa aBTOMOOWIIEH U
JKCJIC3HOJOPOIKHBIX SKHHaH(eﬁ, IMpuKjIagHad MCXaHHWKA, KHHCMATHKA, o6paTHa51 KHHEMAaTHKa
http://www.umlab.ru/

4, EULER — aBToMaTu3upoBaHHBIA TUHAMUYECKHI aHAIN3 MHOTOKOMIIOHEHTHBIX MeXaHUYe-
ckux cuctem http://www.euler.ru/
5. frund — Kommiekc MoAeIMpOBaHHS TUHAMHKH CHCTEM TBEPIABIX H YIOPYIHX 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-
nonb3oBannio CAD/CAE/CAM-texHom0rHit

17. http://www.procae.ru/proCAE — crarbu no nporpammam ANSY'S, STAR-CD, QForm, Nas-
tran, Fluent u ap.

18. http://www.ansys.spb.ru/ — Hooctu CAE-cuctembsr ANSY'S Ha pycckoM si3bIKe

19. http://www.FEA.ru/ANSYS_LSDYNA_AviGallery.html — AVI-Tanepes (6omee 150 anu-
MalMOHHBIX (I)I/IJIBMOB), HWIUTIOCTpUpyromasa pe3yJibTaThbl HCCHCHOBaHHﬁ, BBIIIOJIHCHHBIX CO-
tpynaukamu CompMechLab® CIIOITIY ¢ nomomipto CAE-cuctem ANSYS, LS-DYNA,
SIMULIA/Abaqus

20. http://lwww.ansys.spb.ru/ansys-wall-planner/ — Pe3ymbraTel eXerogHbix BceMUpPHBIX
koHKypcoB CAE- cucrembr ANSYS Multiphysics Image Gallery Competition

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JIUCHUIIJINHBI
8.1. MaTepuaJIbHO-TEXHUYECKOE OCHAIIIEHHE AYIUTOPUIi:


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/

Criennanu3upoBaHHbIE ayIUTOPUH, UCIOJIb3yEMbIEe MPU MPOBEACHUM 3aHATHI JIEKIIMOHHOTO THIIA,
IIPAKTUYECKUX 3aHATHM, OCHAIEHB! MYJIbTUMEUINHBIMU IPOEKTOPAMHU U KOMILJIEKTOM annaparypsl, M03-
BOJISIFOIIEH IEMOHCTPUPOBATh TEKCTOBbIE U IpaduuecKrue MaTepuabl

AYyAUTOPHHM /ISl NPOBEJAeHUS JTeKIMOHHBIX 3aHATHH.

JIeKIIMOHHBIN KypC YUTAaeTcs C MYJIbTUMEIUNWHBIM COMPOBOXKICHUEM - JEMOHCTpalMel Mpe3eHTa-
LMOHHOIO MaTepuajga ¢ NOMOUIbI0 MYJIbTUMEAUNHOIO MPOEKTOpa. B Xoae JieKuuid Tak ke IpOXOAATCA
MacTep KJIaCChl MOJEIMPOBAHUS U JIEMOHCTpAIMS HEKOTOPBIX 0COOEHHOCTEW MPOrpaMMHOI0o olecreyde-
Hus. JlekiuonHnas aya. 3308. 30 nocagouynsix MmecT MynbTuMeauiiHbIN TpoekTop — 1 mr., ctoan — 16 wr.,
ctys — 31 mT., J0cKka yuyeOHas ¢ peryJUupOBKON BBICOTHI -1 MIT.

AyIUTOPHUH JIJIsl MPOBEAEHUS MPAKTHYECKUX 3aHITHIA.

Aynuropun 17151 1a00paTOPHBIX 3aHATHI SBISETCS CHEIMATM3UPOBAHHBIA KOMITBIOTEPHBIN Kilacc,
OCHAIIEHHBIA COBPEMEHHOW KOMIBIOTEPHONW TEXHUKOW Ha 0a3ze MpoIleccopoB i5 u Bheimie. B mporecce
00y4eHHS MCITONIb3yeTCsl KoMIbIOTepHBIN Kiacc Schneider Electric 3307. 16 mocago4nbix mect MysbTH-
MeAUHBIN npoekTop — 1 mrt., cron — 9 wr., cryn — 17, cTeHa yueOHO-AEeMOHCTPALMOHHBIN 110 MpoLiecc-
TeXHHKE Ha 0a3e KOMIIAKT-CTAaHIUM KomIuiekTauus 1 — 1 mT., creH y4eOHO-eMOHCTPAIIMOHHBIA 110
MPOIIECC-TEXHUKE Ha 0a3e KOMIAKT-CTAaHIIMKM KOMIUIEKTalus 2 — 1 mIT., CucTeMa ypaBjieHHUs! B3pbIBOOE3-
OIMAaCHOCTHIO aBTOMATHU3HPOBAHHBIM KOHBEHEPHBIM TPAHCIIOPTOM U MOTPY304HO-Pa3TPy30YHBIMU MAIIIH-
Hamu — 1 mT., kommbeoTep LenovoDesktopTCM900 — 13 mT. (Bo3MOkHOCTH gocTyna kK cetu «MuTep-
Her»), MoHuTOp LenovoThinkVision 21.5” E2223s 1920x1080 LED- 13 mit., pabodee MeCTO aBTOMATH-
3UpOBaHHOE — | TIT.

8.2. IloMemeHUs JIsA CAMOCTOSITEILHOM PadOTHI :

1. OcHaIEeHHOCTh MTOMEIICHUS JIJIsi CaMOCTOSATENbHOU paboThl: 13 mocamounbix mect. Ctym — 25
IIT., CTOJ — 2 MIT., CTOJI KOMIIBIOTEPHBINA — 13 mT., mkad — 2 mrT., 10cKa ayTuTOpHas MapkepHas — 1 mit.,
APM yue6noe ITIK (MoHuTOp + crcteMHsbli 0710K) — 14 mt. Joctym k cetn «MHTEpHET», B AIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely Y HUBEPCUTETA.

[lepeuens nuIIeH3MOHHOTO IporpaMMHoro obdecneuenus: Microsoft Windows 7 Professional:T'K Ne
1464-12/10 ot 15.12.10 «Ha nocraBky koMmbioTepHOro obopymosanus» 'K Ne 959-09/10 ot 22.09.10
«Ha mnocraBky kommbioTepHoit TexHUKH» ['K Ne 447-06/11 ot 06.06.11 «Ha mocraBky o00opyaoBaHUS
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky ob6opynosanus" Jlorosop Ne 1105-12/11 ot 28.12.2011
«Ha mocraBky koMmbroTepHOro obopymoBanusy», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky
KommnbioTepHoro obopyaoBanusi» 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. OcHameHHOCTh TOMEIIEHUs I CaMOCTOSITENbHOM paboThl: 17 mocagounbix mecT. Jlocka muist
nuchbMa Mapkepom — 1 mrT., paboune mecta cTyaeHToB, o0opynoBannsie [IK ¢ goctynom B ceTh yHHUBeEp-
cutera — 17 wT., MynbTuMeANHBIN npoekTop — 1 mT., APM npenonasatens 1ig paboTsl ¢ MyJIbTHMEINA
— 1 . (cucTeMHBINA OJIOK, MOHUTOPHI — 2 IT.), cTod — 18 mT., ctyn — 18 mr. JJoctyn k cetu «MHTEp-
HET», B JIEKTPOHHYIO HH(OPMaLMOHHO-00pa30BaTeNbHYIO cpealy Y HUBEPCUTETA.

[lepeyeHb JHMIIEH3MOHHOTO MporpaMMHoro obOecneueHus: OmnepannoHHas cucremMa Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha mocTaBKy KOMIBIOTEPHOTO 00OPYIOBAHHS.
Omnepammonnas cucrema 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. OcHalEeHHOCTh MOMEIEHHs ISl CaMOCTOATENIbHOM paboThl: 16 mocagoyHbix MecT. CTON KOM-
MBIOTEPHBIN 711 CTYIEHTOB (TUM 4) - 3 MIT., CTOJ KOMIIBIOTEPHBIN AJIs1 CTYAEHTOB (TUN 6) — 2 MIT., CTOJX
KOMIIBIOTEPHBIHN 1151 CTYJEHTOB (TUll 7) — 1 1IT., Kpecio nmpenojaBaTens (ceTka, BeT YepHbIil) — 17 mrT.,
JIOCKa HarlojbHas MOOWIbHas Oemast MarHUTHO-MapkepHas «Magnetoplan» 1800mmx1200mMMm - 1 miT.,
MoHO0070K Lenovo M93Z Intel Q87 — 17 mt., mnakar — 5 wt. Joctyn k cetn «VHTepHET», B 3JIEKTPOH-
HYI0 HH(POPMaAITMOHHO-00pa30BaTEIBHYIO Cpey Y HUBEPCUTETA.

[lepeyeHp NMIIEH3MOHHOrO MporpamMmHoro obecmeuenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 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 mporpammuoro ooecrneuerusi» Autodesk product: Building Design Suite Ul-
timate 2016, product Key: 766H1 Cisco Packet Tracer 7.1 (cBo6oaHo pacmpoctpansemoe I10), Quantum
GIS (cBoGoano pacmpoctpansiemoe [10), Python (cBoboano pacmpoctpansiemoe I10), R (cBoboaHO pac-
npoctpansemoe I10), Rstudio (cBoboxno pacmpoctpansemoe I10), SMath Studio (cBoboxno pacmpo-
crpansiemoe [10), GNU Octave (cBo6oaHo pacmpoctpansemoe [10), Scilab (cBoboano pacmpoctpanse-
moe I10)

8.3. [lomemeHus A1 XpaHeHUs] U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BAHMS:

1. IlenTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTHIA U CPEIICTB OOYUCHUS:

OcCHallleHHOCTb: IEPCOHATIBHBIN KOMIblOTEp — 2 1IT. (mocTyn K cetu «MHTepHeT»), Monutop — 4
IIT., CETEBOW HAKOMHTENb — | MIT., ICTOYHUK OecriepeOOWHOT0 MUTAHUS — 2 IT., TEJICBU30P TIa3MEHHBIN
Panasonic — 1 wr., Touka Wi-Fi — 1 mir., nasuibHast cranuust — 2 WT., Apelb — 5 Wr., nepdoparop — 3 wr.,
Ha0Op MHCTpYMEHTA — 4 IIT., TECTEP KOMITBIOTEPHOW CETH — 3 MIT., OAIJIOH CO CXKaThIM Ta3oM — | mT.,
racTa TeIIonpoBoHas — 1 wrT., nputecoc — 1 wT., paguocranius — 2 WT., cTos — 4 wT., TymOa Ha KoJie-
cukax — | mT., moACTaBKa Ha Kojiecukax — 1 mrT., mkad — 5 mr., kpeciao — 2 mrT., JectHuna Alve — 1 mmr.

[lepedeHb TUIIEH3MOHHOTO TPOTPAMMHOTO 00eCTICUeHMS:

Microsoft Windows 7 Professional (JIuuensuonnoe cornamenue Microsoft Open License
60799400 or 20.08.2012) Microsoft Office 2010 Professional Plus (JIuneH3uoHHOE coTamieHue
Microsoft Open License 60799400 ot 20.08.2012) AHTHUBHpPYCHOE HpOTrpaMMHOE OOecledeHHe
Kaspersky Endpoint Security (JloroBop Ne JI810(223)-12/17 ot 11.12.17)

LeHTp HOBBIX HH()OPMAITIOHHBIX TEXHOJIOTUI U CPEACTB O0yUCHHS:

OcHallleHHOCTb: CTOJ — 5 IIT., CTYJ — 2 IIT., KPecao — 2 MWT., mKad — 2 MIT., IEPCOHAIbHBINA KOM-
nproTep — 2 WT. (Hoctyn Kk cetu «MHTepHeT»), MOHUTOP — 2 WT., MDY — 1 mwT., TeCTep KOMIbIOTEPHOM
ceTd — 1 mT., 6aJUIOH CO CXKAThIM razoM — 1 wrT., mrypynosept — 1 mr.

[lepeuens nMHIIEH3MOHHOTO MporpaMMmHoro obecredenus: Microsoft Windows 7 Professional (JIu-
nensnonHoe cornamenue Microsoft Open License 60799400 ot 20.08.2012) Microsoft Office 2007
Professional Plus (JIuniensnonnoe cornamenue Microsoft Open License 46431107 ot 22.01.2010) AxTu-
BHpYyCcHOe TporpammHoe obecriedeHue Kaspersky Endpoint Security (Horosop Ne JI810(223)-12/17 ot
11.12.17)

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

OcCHaIIeHHOCTh: CTON — 2 WIT., CTYNbA — 4 WT., Kpecao — 1 1wT., mKag — 2 1mT., IepCOHATbHBINA KOM-
netotep — 1 wT. (goctyn k cetu «MHTEpHET»), Be6-Kamepa Logitech HD C510 — 1 mir., kononku Logitech
— 1 mT., TecTep KOMIBIOTEpHOI cetn — | mT., Apenb — 1 mwrt., Tenedon — 1 mT., HabOp PYUHBIX UHCTPY-
MEHTOB — 1 miT.

[lepedeHb TUIIEH3MOHHOTO IPOrPAMMHOT0 00eCIeUeHUs:

Microsoft Windows 7 Professional (JIuniensuonnoe cornamenue Microsoft Open License
48358058 ot 11.04.2011) Microsoft Office 2007 Professional Plus (JIuniensnoHHOE cornamieHue
Microsoft Open License 46431107 ot 22.01.2010) AuTHBHpYCHOE NpOTrpaMMHOE OOeCIeucHHE
Kaspersky Endpoint Security (orosop Ne J[810(223)-12/17 ot 11.12.17).

8.4. JIunieH3MOHHOE MPOrpaMMHoOe ofecrevyeHmne:

1. Microsoft Windows 7 Professional (rorosop 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, noroBop 6eccpounbiii Microsoft Open License 47665577 ot 10.11.2010, noro-
Bop Oeccpounsiit Microsoft Open License 49379550 ot 29.11.2011)

3. Ansys Student (cBobo1HO pactipocTpaHseMoe POrpaMMHOE 00eCIIeUeHHE )
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