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1. IIEJHA OCBOEHHA JUCITHUITJIMHBI

Wzydenue muciummaabl «CHcTeMbl KoHedHO-wieMeHTHoro ananuza (CAE-cucremsr)»
IanpapJierio a goctikenue caenyroumx ueneid OIIOIL 27.03.05 «(MunosaTukay:

Koo Dopuynuposra yenu
yenu
02 TMoAroToBKa BEIMYCKHHKOR K HPOCKMHO-KOHCIMPYKIMOPCKOT OeAMEIbHOCHY, B T.4. B MEXIUC-

UMILTHHAPHBIX O0IAcTsX, CBA3AHHEIX ¢ BEIGOpOM, onTUMM3alMelt H paspaboTkoit TexHonoruii u
KOHCTPYKIME H3rOTOBJIEHHS IIPOAYKTA HHHOBALIMOHHBIX POEKTOB.

115 TToAroTORKA BRITTYCKHHKOBR K 3(peKTHBHOMY HMCTIONEZ0BAHHIO H UHMeZpayuy 3HaHuil 6 obaa-
cmu yHoamenmatpHuIX HAyK M1 PElIeHH HCCNeJ0BaTe]bCKUX H NPUKIAAHbIX 3aliad pHMe-
HUTEJIBHO K NpodeccHOHANEHOR eI TENLHOCTH.

(3 IMoaroroBxa BLITYCKHHKOB K CAMO0GyUeHUIO W OCBOSHUIO HOBLIX NpodeccHOHaNBHBIX 3HaHHUI
M YMEHHIi, HENPePEIBHOMY NMPO(ecCHOHATEHOMY CaMOCOBEDUEHCHIBO8AHUIO.

Ilens ocpoenus mucommiueel «CHCTEMBI KOHeuyHO-aneMmeHTHOro anamuza (CAE-
CHCTEMEI)» - hOpMHPOBAHHE Y CTY/IEHTOR HABBIKOB pa3paboTK¥ KOHEYHO-2IEMEHTHBIX MOeIeH,
HCCIICIOBaHHU dTHX Mofeled n o6paboTKu pe3ylsTaTOB TAKHX HMCCIENOBAHHI M BOCIHTAHHE
OTBETCTBEIIIOCTH 32 IPOJIYKT CROMX Pa3paboToK.

Janauu:

® O3HAKOMJICHHE C HAYUHBIMH IIOJXOZaMM K MOACIMPORAHMIO OOBEKTOB H NPOIECCOB HA
fa3e KOHEYHO-3JIEMEHTHOTO aHalln3a;

® OCBOCHHE TEOPHUH M METOJOB KOHEYHO-3IEMEHTHOIO aHAIH3A, IO3BOJMIOLIMX CTPOMTH
MOJIeNnH 00BEeKTOB, CHCTEM H IPOLECCOR U CYIUTL 00 UX alcKBAaTHOCTH;

® O03HAKOMJICHHE CTYISHTOB C aJrOPHIMaMH PEIICHMS HWHXEHEPHBIX 34134 MEXaHHWKH
CIUIOIUHBIX Cpell METOAaMH KOMIIBIOTEPHOIO MOAEIHPORAHHUS C IIOMOHIBIO [IAKETOB IIPH-
KIagHBIX IIPOTrpaMM, PeaTH3yIOIIHX METO KOHEUHO-3JIEMEHTHOIO aHATIH3A.

2. MECTO JUCIMIIIMHBI B CTPYKTYPE OHOII BO

Hucrummna «CucteMbl KOHEeUHO-31eMeHTHOro adanusa (CAE — cucteMbn)y H3ydaercs B
5 cemecrtpe noAroToBkH Oakanappos rno Hanpasnenuio 27.03.05 «MHHOBaTHKa» M OTHOCHTCA K
JHECIMIUTHHAM 1O BEIOOPY BapHaTHBHOH vacth jucnumue (b1.B.JIB.04.01).

[TpepexBu3uTel Aucouniaueel: Matematrnka, CAIIP B ManmnocTpoenuH, [puknanyas Me-
xannka, MaTepnanoseaenne, Teoperuyeckas MexaHHKa, [eTanu MallMH H OCHOBbI KOHCTPYH-
POBaHHI.

Paznenst AuCHUNIARBI H MEXIHCIHILTHHAPHBIE CBAZH ¢ 00ecHeYHBRIOMMMH (HPeABLITYIHMH)
JUCIHHILTHHAMH K 00eCIeYABAIHMH {(I0CJeIYIOIAME) JHCUHIINHAMH

Haumenopanne ofecrneunsatompx (npeapiny- | Paznenst ganno#l AMCLMANIMHEL, KOTOpEIE HEOOXOQHMBI
LHX) JHCIUHIIMH M obecneuHBaomux (fIocne- | Asis u3yueHHs obecrieyuBacMbIX (TIOCNEyIOUMX) THC-
JYIOIHX) JTHCHUIUTHH LIMIITHH

5 ceMecTp

1 | 23] 451617 ] 8]0

IlpegmiecTBYIONMAE AHCUHILTHHBI

1. MaremMaTuKa. + + + + + + + + +
2. CAITP B MalIMHOCTPOEHHH. + + + + + + + + +
3. Ilpurnagnas MexXaHuxa. + + + +

4. MarepHaloBeAcHHE. + + + + +

5. Teoperuteckas MexaHuxa. + + + +

6. JleTans MAUIHH M OCHOBKI KOHCTPYHPOBAHMS. + + + + + + + + +

Iocnenyomne JUCIHNIHHABI
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2. PazpaGoTKa MHHOBALHOHHEIX IIPOSKTOR

3. IlpenaunnomMuas NPaKTHKA.

+
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+
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4. BeimyckHas kpayTiHKaLHOHHas paboTa.

3. IVIAHUPYEMBIE PE3YJALTATHI OBYUYEHMA 110 I CITUHJIMHE

Tlocie u3ydeHus HAHHOR JUCHMIDIMHBL CTYUCHT HPUOOPETAET 3HAHUSI, YMEHUS U OIIBIT,
cooTBeTcTBYIOIHE pedynsTaraM Ol1OII nanpasnenns 27.03.05 « M anoBaTHKa»:
P1, P3, P6 (paciizdpoBka pe3ynstatoB obydgenus npusoautcs B OlIOII nanpasmenss

27.03.05 «MuHoBatukay).

ITnanupyemele pe3ynbrarsl 00YUYEHUs 10 JTUCIMILIHHEE, COOTHECEHHBIE C TNIaHUPYEMBIMHU

pesyneraTtamMu ocBoerna OITOIT;

Kon ¢opmupyemerx koMneTeHIui

VpoBeHE OCBO-

[MnanupyeMsle pe3ynbTaThl 00yye-

eHMA KOMIIe- | HHA 110 JUCLHINIHHE XapaKTepu3y-
TEHIMH IOLIHE 3TAIB! POPMHPOBAHHS KOM-
neTeHHMH (IOKA3ATENH OCBOSHMA
KOMIMETEHLIHH)
1 2 3
OIIK-2 Hactnuno 3HaMb: OCODEHHOCTH pearHu3alyuH
Cnoco®HOCTE HCTIONB30BaTh HHCTPYMEHTAb- TeOpeTHUECKHMX OCHOR MeTOAa KO-
HBIE CPeJCTBA {NaKeThl NPHKIAAHBIX TIPOTPaMM ) HeuHbix saemeHTOB B CAE - koMm-
A1 pelleHHs NPHKIaHEX HHKEHEPHO- IeKcax;
TEXHHYECKHX ¥ TEXHHKO-5KOHOMHMYECKHX 3a]ad, yMemy: pazpabaThiBaTh pPACUETHBIE
NNaHKPOBAHMA M NIPOREICHHUA PaboT Mo NpoekTy ANTOPUTMEI IS pellleH#s HEKeHep-
HBIX 3a7a4 MEeTONOM KOHE4YHBIX 3Jie-
menTos B CAE - koMmIekcax,
gnademv. HABBIKAMH MOJEIHPORA-
Hua pusmuyeckux npoucccoB B CAE
— KOMITIEKCAX.
TIK-2 YacTHUHO sHamb! OCODEHHOCTH pPeaTH3aIHH

CnocoOHOCTE HCTONEB30BATE HHCTPYMEHTA b~
HBIE CpelCTBa (AKEThI IPUKJIANHBIX NIPOIPaMm)
1151 pelleHHs NPHKIIagHBIX HHXeHEepHO-
TEXHUYECKHX M TEXHUKO-OKOHOMHYECKUX 3a1ad,
AMAHHPOBAHHS U NIPOBEAeHUS paboT M0 HPOeKTY

TEOPETHHUECKHX OCHOB METOMAAa KO-
HewHbIX aneMeHToR B CAE - kom-
IIeKcax;

ymems: pa3zpabareiBaTh pacueTHEIe
ANTOPHTMBI [JI8 PELICHUS HHXXEHep-
HBIX 34784 METOJNOM KOHEYHEIX 2jie-
meHTOR B CAE - xoMIekcax;
Gﬂﬂaeﬂlb.' HaBbIKaMH MOACIHpOBa-
HUA (pU3HbecKkHX npoueccor B CAE
— KOMILJIEKCaX.




4. OBBEM H CTPYKTYPA JHCIIUIIJINHBI

5 cemecTp: 001IAA TPYACEMKOCTD JHCIMILIMEBL COCTABISET 7 3a4ETHBIX eHHMIL 252 Jaca.

Paszpen (Tema)
JUCLMITITHHBI

Cemectp

Henens ceMecTpa

Buael yuebuoi paboTsl,
BIJIIOHAA CAMOCTOATENIBHYIO

paboTy cTyneHTOB

U TPYJ0EMKOCTS {B Hacax)

HNexkuuu

[lpaxTuueckue
RAHSATIAS
JaGoparopHsie
nARNTEL
CPIT
CP

O6rem yuebuoit
paboThl,
¢ NPUMEHEHHEM
MHTEPaKTHBHEIX
METOHOB
(B 1acax / %)

QOpMEBI TEKYILE-
ro KOHTPOIs
YCIIEBAEMOCTH,
¢opma npome-
JKYTOYHOH aTTe-
CTaIlHH

TenicHanmpakeHHOE
COCTOSIHHE KOHCTPYK-
M.

6/50

1.1

(O630p ¥ BOZMOMKHOCTH
coepemeHHEX CAE-
cuctem. Henonszoranue
CALE-cucteM g Mofie-
JUPOBAHHSA NPOLIECCOE U
pELICHHS IPHIUTadHbIX
HH)XEHEPHO-TEXHUIECKHX
sagay. THIIBl KOHEUHLIX
3NEMEHTOR M OCHOBHbBIE
TpeboBaHHUA K PACUETHLIM
MOJSAIM.

1-2

2750

1.2

PetreHue craiMoHapHoit
W HecTalHOHapHOH 3a-
Jad TerIonpoBOIHOCTH
METOJIOM KOHEHHBIX
37EMEHTOB C HCIIONL30-
BaHHEM COBPEMEHHEIX
CAE-cucTeM.

3.4

2/50

1.3

I’ICHOHBSOB&HHB COBpE-
MennuX CAE-cHeTeM
FIPH PELleHHH 3a1a4
TEPMOYIIPYTOCTH.

5-6

2750

Peiirnar xou-
Tpoab Ne 1

HenuHeHnrbIH KOH-
CEPYKIHOHHBIH ana-
JIH3.

6/50

2.1

OcobeHHOCTH MOAETH-
POBaHHSA KOHTAKTHOTO
B3aUMO/IeHCTBHA TIpH
PELISHKH 33434 TEOPHH
YIPYIOCTH COBPEMEH-
HeiMH CAE-cucTeMaMu.

7-8

2750

2.2

Henonb3osaHue coBpe-
meuHeix CAE-cucrem
[1pH PELICHHH 3a1a4
YHPYTOIIACTHYHOCTH.

9-10

2/50

2.3

Hcnonk3oBadue coBpe-
meHHEIX CAE-cucTem
NPH MOJAJBHOM H rap-

11-12

2/50

PeiiTunr xon-
TpoJb No 2




MOHHYECKOM aHANIK3E
KOHCTPYKIMi.

Mexanura KHIKOCTH |
rasa.

6 | 6 - 9 54 6/50

3.1

Hcnons3oBanue coBpe-
meHHBIX CAE-cHCcTEM
TIPH pelleHrH 3aia4
FPHAPOMEXaHHKH, ra30-
Boil guHaMuxu. Ocoben- | 5
HOCTH pelUSHUs NPy Jia-
MHHApPHOM U TypOy-
JIEHTHOM TEYEHHIX KHII-
KOCTH.

21 -13 18 2/50

13-14
b

3.2

Henons3opanue coBpe- Pejirunr xon-
MeHHBIX CAE-cHcTeM TPOJE Ne 3
TIpH PeIUeHHH 33134

2120 -13 18 2/50
THAPOIUHAMUKH Teve-
HHI1 co cBoOOMHBIME
rpaHHLIAMH

15-16

33

Hcrnonb3oBanue coBpe-
meHHbIX CAE-cuctemM
[IpH pelIeHHH 3aa4 0b- | 5
TEKAHMA TEJ HOTOKOM
JKHAKOCTH MITH raza.

2] 2 -1 3 18 2/50

17-18

Bceero 3a 5 cemectp

IK3aMeH

18 (18 ¢ - | 27 162 18750 (274acos)

Hanuuue B AHCUHIITHHE

KIT/KP

Hroro no gucuunirHe 18 | 18 27 162 18 /50 Ox3amMeH

(274acos)

Copepsxanue JeKIUOHHEIX 3aHATHI 110 JHCHHILIHHE

Pasnen 1. TernonanpshkeHHOE COCTOSHEE KOHCTPYKIHIL.

Tema 1.1. OO630p # Bo3MexKHOCTH coBpeMeHHEIX CAE-cHcTeM.

Conepxanue TeMbI:

Ucnonr3oBanne CAE-cucTeM A MOZETHPOBAHUA MPOLECCOB H PEIICHUS MPHKIATHBIX
HMH)XCHEPHO-TEXHHYECKHX 3a1a4. THIIEI KOHEYHBIX IEMEHTOB H HX MOJIMHOMEL QyHKIHH (op-
MBI ISl PasiMYHBIX THIMOB KOHEYHLIX d1eMeHTOB. OCHOBHEIC HPHMHIMNELI CO3JaHMA KOHEUHO-
DIIEMEHTHBIX MoJeneit.

Tema 1.2. Pemenue craiOHAPHOH M HECTAIMOHAPHON 3aJ@4 TEILUIONPOBOJHOCTH METO-
JIOM KOHEYHBIX 3JIeMEHTOB C HCNONIb30BaHneM coppeMeHHBIX CAE-cucteM.

ConepxaHue TEMBL '

3axor ®ypee, AaTh ompeeNeHAe KO QHIMEHTY TEIUIONPOBOIHOCTH, TEMIIEPATYPHOMY
0O, TeMIlepaTypHoMy rpamucHTy. Huddepennunansioe ypapuenne TennonpoBogHocTH. ['pa-
HUYHbIE ycltoBust TeruiooOmena. BapuanmwonHas rOCTAHOBKA 33Ja4i TEMONPOBOAHOCTH U €€
YHCICHHAS pealld3aius] METOA0M KOHEUHBIX JIEMEHTOB.

Tema 1.3. Mcnonp3oBanne coppemeHHEIX CAE-cHCTEM IpH pelieHHH 3afay TepMOYIIpY-
TOCTH.

ConepxaHue TeMEBL:

IloHaTye ¥ MOCTAHOBKA Kpaeroit 3afauy B MeXaHMKe TBepHoro aedopMupyeMoro refa.
BapranuoHHasi IIOCTAHOBKA 33J[A4H TEOPHUH YIPYTOCTH H €€ YUCIECHHAS peallu3anus MeTOOM
KOHEUYHBIX 3JIEMEHTOB. MaTpuila KECTKOCTH, MaTpHlla neopMalui, BEKTOP Y3JOBEIX IepeMe-
IICHUH OJHOMEPHOTO JABYXY3JIOBOTO KOHEYHOTrO 3jeMeHTa. Marpuua XecTKOCTH, Marpuia je-
(hopManui, BEKTOp Y3JI0BEIX HEPEMEICHHHE NBYMEPHOTO TPEXY3IOBOr0 KOHEYHOrO BICMEHTA.




Koneuno-sneMenTHas cxema pellicHuAg 3aJa49l TCPpMOYIIDYTOCTH. KunemaTnueckne TPaHHYHEIC
YCJIOBHA H HX BIHAHHE HA TOYHOCTE PE3VIILTATOB.

Pazmen 2. HenmuueHHbIH KOHCTPYKIMOHHBIH aHalN3,

Tema 2.1. OcoOeHHOCTH MOJEIMPOBAHUA KOHTAKTHOI'O B3aUMOJAEHCTBHA NpPH pelleHHH
3aJayu TEOPUH YIpyrocTH corpeMeHHbIMHu CAE-cHCcTeMamu,

ConepxaHue TEMBL

BozmoikHLIe pacdeTHBIE CXEMEI IIPH MOJS/IMPOBaHNH KOHTaKTHOTO B3aUMOJEHCTBHA Tel
B paMKax pemIeHHs 3aad TepMOYIIPYTOCTH METOJIOM KOHEUHEIX 31EMEHTOB.

Tema 2.2. HMcnonp3oBanre coBpeMeHHEIX CAE-cuCTeM IIpH pelleHdH 3axay yOpyromia-
CTHYHOCTH.

ConepxaHue TeMBI:

Mogenn  yIpyromnacTHYecKoro HeopMEpoBaHHS, HCIOIB3yeMBIE B KOHEYHO-
SJIEMEHTHOM [POUHOCTHOM aHanmze, obnactu mpuMeHeHms. [lehopMamuorHas TeopHs Iia-
CTHYHOCTH, €€ PEeaTH3alis NPy KOHEUHO~37IEMCHTHOM HPOYHOCTHOM aHaJIH3E.

Tema 2.3. McnonezoBanue coBpeMeHHbIX CAE-cucTem mpu MomansHOM B rapMOHHYE-
CKOM aHaJIH3¢ KOHCTPYKIIHIA.

Conepxanne TeMLL

PacderHele cxeMsl IIpH pelreAny 3aJad MOJAIGHOIC aHalu3a METOJIOM KOHEYHEIX Bie-
MEHTOR. PacdeTHble cXeMBI IIpH PellleHHH 3a7a4 TapMOHHYECKOTO aHali3a METO0M KOHEUHEBIX
3JIEMEHTOB.

Pasmen 3. Mexannxa >XHIKOCTH H Ta3a.

Tema 3.1. UcnonszoBanue coBpeMernsrx CAE-crcTeM NpH pelleHMM 3a/a4 ruapoMexa-
HUKH, Ta30BO} TAHAMUKH.

ConepixaHue TeMBI:

OcoberHoCTH pelneHus 3ajay THAPOMEXaHUKN B coBpeMeHHEIX CAE-cHcTeMax OpH na-
MHHAPHOM H TYPOYJIEHTHOM TeYeHMsX KUIKOCTH. OcoOeHHOCTH HCIONE30BaHNS ANHAMMYECKIX
CETOK B 3a7ladax BEIUHCIUTEIBHOH IHIPOIHHAMHAKH.

Tema 3.2. Ucnionb3opanne coBpeMeHHBIX CAE-cHcTeM npu pemeHud 3a1a4 MpoJHHa-
MUKH TeUeHHH co CBOOOIHBIMH TPAaHHAIIAMH.

CoznepxaHue TEMBI:

Pacuernas cxema IOpH pelIeHHH 3afad THAPOJMHAMHKH METOJOM KOHEYHBIX 3IEMEHTOB
JUISl TEYEHUH ¢ OTKPBITEIMK IPAaHHLIAMH.

Tema 3.3. Ucnonszopanue cospemennsix CAE-cucTeM IpH pelleHHH 3ajay oOTeKaHus
Te1 HOTOKOM JXMIKOCTH WM I'asa.

Copnepxanne TeMBL:

Pacuernag cxeMa IIpH pelIeHWH 3a7a4d THAPOAMHAMHKY METOIOM KOHEYHAIX 3JIEMEHTORB
npe 06TeKaHUM TeJl MOTOKOM Hec)KuMaeMoil xuakocTd. OCODEHHOCTH PEeIeHHs 3a1at ra3oBoi
JIATHAMMKH METOJOM KOHEYHBIX 3JIEMEHTOB IIPH CBEPX3BYKOBBIX CKOPOCTAX TEYEHUS IIOTOKA.

Copep:xanue NpaKTHYecKHAX 3AHATHH N0 JHCHUIITHHE

Paznen 1. TennoHnanpshxeHHOE COCTOSIHEE KOHCTPYKLIHH.

Tema 1.1. O630p u BozMoxkHOCTH coBpeMeHHBIX CAE-cucTeM.

Cojepkanne NPakTHYCCKHX 3aHATHH:

3HAKOMCTBO € BOSMOXHOCTAMH, crpykrypoit M umrepdeiicom cospemennoro CAE -
KOMILJIEKCa.

Tema 1.2. Pemmenne craniorapHo#l U HeCcTalHOHApPHOH 3aiad TEILIONPOBOJHOCTH METO-
JIOM KOHEYHEIX DIEMEHTOB ¢ HCNoIb3oBaHueM coBpeMeHHBIX CAE-cucTeM.

ComeprkaHne IPaKTHYECKUX 3aHATHH:

Crioco0r! 3a/1aHHsl BPEMEHHBIX MapaMeTPOB, HAJAIBHEIX H IPAaHMYHBIX YCIOBUHA IIPH pe-
HIEHHH HECTAIMOHAPHOH 331241 TEIUIONPOBOAHOCTH B coBpeMeHHOM CAE — xoMIutexce.



Tema 1.3. Mcnonszoranue copeMeHHBIX CAE-crucTeM IIpH pellieHuH 3a1a4 TepMOYIIpY-
TOCTH.

Copepxanue NpakTUYECKHUX 3aHATHIL:

Pacuer wimMeHeHHs HANDOKEHHO-NEPOPMUPOBAHHOTO COCTOSHUA KOHCTPYKIMH HA OCHO-
BE PE3yJNHTATOR PEIIEHHS HECTAIMOHAPHOH 3aJaqd TEeONpPOBOJHOCTH METONOM KOHEHHBIX
37IEMEHTOB B coBpemesHoM CAE — KoMIneKce.

Pazpen 2. HenunelHpIH KOHCTPYKUHMOHHEIN aHAIH3.

Tema 2.1. OcoGeHHOCTH MOJEIUPOBAHMS KOHT@KTHOTO B3aMMOJASHCTBHA NPH PELICHUH
387149 TEOPHH YIIPYTocTH coBpeMeHHEME CAE-cucTemMaMu.

Coneprxanue MpakTHYECKUX 3aHITHA:

3ajanye yCIOBHH KOHTAKTa AeTalcH B y37axX IpH pelllcHUH 33jad MEXaHHYECKOTO B3au-
MOAeHCTBHS METOLOM KOHEUHEIX 3JIeMeHTOB B coBpeMeHHOM CAE — KoMITIeKce.

Tema 2.2, Menons3oanue coepeMennsix CAE-cucteM npy pelesdy 3aiad yupyromia-
CTHYHOCTH.

Coneprxanue NpakTHYIECKUX 3aHATHH:

Pacuer manpsxeHHO-IeGOPMHUPOBAHHOIC COCTOSHUA KOHCTPYKIIHE METOJIOM KOHEUHBIX
3JEMEHTOB IIpH HelMuHeliHoil mocTanoBKe 3a7a49 B coBpeMeHHOM CAE — xoMimnekce.

Tema 2.3. Mcnonsrosanue copeMeHHBIX CAE-crcTeM IpH MOJAILHOM H TapMOHHYE-
CKOM aHaTH3¢ KOHCTPYKIHH.

Copepxanue NpaKTHYECKAX 3AHATHH:

Onpejenenne cOOCTBEHHEIX H BEIHYKIEHHEIX KoNeOaHui KOHCTPYKIHKA METOJIOM KOHEeY-
HEIX 2JIEMEHTOB B coBpemMeHHOM CAE — xomiurekce.

Pazpen 3. Mexanuka »KHIKOCTH U rasa.

Tema 3.1. Ucnonezorarue corpeMeHHBIX CAE-crcTeM IpH pelednn 3aaad ruapoMexa-
HUKH, Ta30BOH JUHAMHUKHA.

Conep:xanue NpakTHIECKIX 3aHATHHA:

Pemenne 3agaun qUHaMHKH ABWKCHHS JKHIKOCTH B KaHale NMEpEeMEHHOTO CEYEHHS Me-
TOJIOM KOHEYHEIX 3JIEMEHTOR B YCIIOBHSX JJAMHHAPHOTO H TYpOYIEHTHOrO ITOTOKOB B COBPEMEH-
HoM CAE — KOMILIEKCe.

Tema 3.2. Mcnonszopanue corpeMenHelx CAE-cHcTeM IIpH pEIEHHH 3a/lad THAPOJMHE-
MHKH TeUeHHH cO CBOOOIHEIMH IPaHHIIaAMHA.

CozepxaHue MPaKTHUECKHAX 3aHSTHHN:

Pemenue 3amauy rEipofMHAMHKH TedeHUH co cBOOOAHBIMH I'pAHHUIIAMK B COBPEMEHHOM
CAE ~ koMIIIeKce.

Tema 3.3. Ucnionszosanue cospeMenunix CAE-crcreM Iipu pelleHuy 3anad oOTekaHusS
TEN IOTOKOM XKUIKOCTH HIIM rasa.

Conep:xanue MPakTHYECKUX 3aHATHH!

Pemmenne 3amaun obTexanus Tena IMOTOKOM XXUAKOCTH WM rasa B coBpeMenHoM CAE —
KOMILTEKCE.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

IIpu nposegenny yueOHBIX 3aHATHH OOeCHEUMBACTCH pPa3BUTHE Y O0YHAIOIIUXCS HABEHI-
KOB KOMAHJIHOH palo1bl, MEHUIMYHOCTHOR KOMMYHUKAUMM, LIPUHSTH PEUICHUH, JTHIEPCKUX Ka-
YecTB. 3aHATHs BKIIOYAIOT NPH HeoOX0AUMOCTH TIPOBEACHHE HHTCPAKTUBHEIX JCKIMH, IPymno-
BBIX OUCKYCCHIf, pONEBEIX UIp, TPEHUHIOB, aHANM3 CHTYAIHI M MMHTAIMOHHBIX MoJenelf, npe-
IOJABAHKE NQUCLIHIUIMHEL B opMe Kypea, COCTABIIEHHOIO HA OCHOBE PEe3yNbTATOR HAYYHBIX HC-
Cle/I0OBAHHH, IIPOBOAMMBIX KaeapoH, B TOM YHCIE, ¢ yY4ETOM PETHOHANLHBIX OcobeHHOCTEH
npodecCHOHATEHON AeATEABHOCTH BRIIYCKHUMKOR U IOTpedHOCTH paboTojaTenei.

YnenpHbl BeC 3aHATHH, IPOBOJUMEIX B MHTEPaKTHBHEIX (popMax — cocrapuser 50%
AyAUTOPHBIX 3aHATHH.

MeToap! AKTHBHOI'0 ¥ MPAKTHYECKOro (SIKCHEPUMEHTAILHOI0) 06yueHns

MeTonpl aKTHBHOTO 00y4eHHS IPHMCHAIOTCS C IENBIO BOBICHCHHS CTYICHTOB HENO-
CPEOCTBEHHO B IPOLIECC Pa3MBINIICHUS U pelleHus 3afad. B akTHBHOM 00yYeHUM MEHbIIE BHH-
MaHusl YHeNsieTcst MacCHBHOR repenaye uapopManue i OoNbIe — NPAKTHKE YIPABTEHUS, TIPH-
MCHCHHS, AHAH34 H OLUEHKH maed. [JoEMMaHne MORBBIIAET MOTHRAITHIO CTY/ICHTOR K BEITIQJIHE-
HHIO 3allaHns 1 GOpMHpPYET HaBHK 00yUeHHUS B TEUEHUE BCEH XKHU3HU.

AxTuBHOe oOyueHre TpaHCHOPMHpPYETCS B IIpaKTHHEcKoe (SKCIEPUMEHTATLHOE), HpH
KOTOPOM CTYZEHTHl TNpobyroT ceGs B CMOJETHPOBAHHBIX NPO(ECCHOHAIBHBIX CHTYaIlHaX,
HalpAMED, BBIIOIHAS MPOEKTEl, HMUTHPYS HIH aHATH3HpPYs peanbHBIEe cIydad M3 HEDKEHEpHOit
IIPaKTUKH.

6. OLIEHOYHBIE CPEJACTBA JUISI TEKYIIETI'O KOHTPOJISI YCIIEBAEMO-
CTH, IPOMEKYTOUYHON ATTECTAIIMH 10 UTOTAM OCBOEHH S
JACTATIIAHEI M YYEBHO-METOINYECKOE OBECIIEYEHHE CAMO-
CTOSITEJILHOM PABOTEI CTYJAEHTOB

Bonpoce! nng peliTuar-KouTposg Nel

JleficTBus Han MaTpHIlaMH (CTIOXKEHHE, YMHOKEHHE, TPAHCIIOHUPOBAHHUE U T.1.).

Huddepenunposanne MaTpUIHEIX COOTHOMIEHHH.

Marpuynas ¢opma 3aucH TCH30PHLIX BEITHYHH.

Merozmsl pelueHus TMHEHHBIX CHCTEM

Juddepenuuansaoe ypapHeHHE TEIIOIPOBOIHOCTH

3axon Pypse, Dath onpenenesye KoapGpuIHeTy TEMIONPOROIHOCTH, TEMIIEPATYPHOMY

IOJIIO, TEMIIEPaTyPHOMY IpajHeHTy.

7. BapuanuoHHas NOCTAHOBKA 33Jja4l TEIUIONPOBOJHOCTH U €€ UNCASHHAS pealu3anus Me-
TOZOM KOHEUHBIX 2IeMEHTOB.

8. PacuerHple cXembl IpH MOZENHPOBAHHM KOHTAKTHOTO B3aMMOZIEIHCTBHA Tel B paMKax
PeLUSHHS 32124 TeIUIOIPOROIHOCTH METO/IOM KOHEUHBIX 3JIEMEHTOB.

5. T'paHM4HEIC YCIOBHS TEIIOOOMEHA.

10. IlonaTHe 1 DOCTAHOBRKA KpaeBoi 3aay B MEXaHHKE TBEpHOro AehopMUPYEMOTo Tela

11. Bapuanuonsas TOCTAHOBKA 339 TEOPHH YIPYTOCTH ¥ €€ YHCISHHAS peajlH3alns Me-
TOZOM KOHEUHBIX DJIEMEHTOB.

12. Marpuua xecrrocty, marpana gedopmanuit, Bextop y3noBsix nepeMenienuit oaaomep-
HOI'0 JIBYXY2JI0BOTO KOHEYHOIO HIEMEHTA.

13. MarpHua jXeCTKOCTH, MaTpula AedopMaluii, BEKTOP Y3/10BEIX IepeMelIeHUH AByMepHO-
IO TPCXY3JI0BOTO KOHCYHOI'O 3ICMCHTA.

14. Koneuno-sneMeHTHAS CXeMa PEIIEHHS 3a1adH TepMOYIIPYTOCTH

15. Kunemarimdeckie rpaHHYHBIE YCIOBHA F UX BIHMSHIE Ha TOYHOCTD PE3yIbTATOB.

A el

Bonpocsl 118 peATHHr-KOHTpOJIsT No2
1. ANropurM YUCHEHHOI'O PELICHHS KOHTAKTHBIX 38444 MeT0OA0M KOHEUHBIX HJIEMEHTOB.
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18.

ATropUTM YHCIICHHOIO PEINEHII KOHTAKTHEIX 3a7a4 METOA0M KOHEUHBIX 3JIEMEHTOB [IPH
TIOJBMIKHOM KOHTAaKTe C TPEHHEM.

ANroput™M YHCIEHHOIO pelUcHHS KOHTAKTHBIX 3a7a4 METOJOM KOHEYHBIX B3JIEMEHTOB
IIPH COSNHHEHUSX C HATATOM.

ANTOpUTM YUCIIEHHOI'O PEIeHHs KOHTAKTHEIX 3aJa4 METOA0M KOHEUHEIX 3JIEMEHTOR IIPH
TeMIepaTypHbIX Jedopmanusx (B yCIOBUAX BO3MOKHOTO Pa3sMBIKAHHS KOHTAKTA).
Mogenu  yOpyTOIJAcTHHECKOr0  Ae(OPMHPOBAHUS, MCIIONB3YEMBIE B  KOHEYHO-
BIEMEHTHOM IIPOYHOCTHOM aHalIM3e, 00NACTH IpHMEHEHHS.

JedopmaruonHas TeOpHS IUIACTHYHOCTH, €€ pealnu3alisi HpH KOHEYHO-3JIEMEHTHOM
IIPOYHOCTHOM aHAJIH3E.

Teopus TedeHNd, ee peaTu3annd Ipd KOHEYHO-3JIEMEHTHOM [IPOYHOCTHOM aHaNK3e,
OcobenHocTy pelleHHs 3adad TEPMOIIACTUYHOCTH IIPH KOHEYHO-3JIEMEHTHOM IIpod-
HOCTHOM aHalH3e.

PacueTHEIE cXeMBI IIPH pEIIEHHH 3a/1a4 MOJANLHOIO aHaIH3a METOIOM KOHEYHEIX 3Iie-
MEHTOB.

PacueTHbie cXeMBI IPH pEIISHHHU 33Ha4 TapMOHHYECKOIO aHAIIH3d METOA0M KOHEUHBIX
3NEMEHTOB.

Bo3moxnoctu coppeMeEHBIX CAE-KOMIUIEKCOB IO PEIIeHHIO0 3ahad HecTallHOHapHOH
HeTHHEHHOH JTHHAMHKH.

BoamoxuocTH coBpeMeHHBIX CAE-KOMIINIEKCOB IIO PEIICHMIO 3a7ad MEXaHHKH paspy-
IIeHUA

Bomnpoce! 1 peATRAr-KoHTpoOas Ne3

MeToael AUCKPETH3AIHH YPaBHEHHH MBHXKEHHS BA3ZKOH XHUIKOCTH M I'DAHHYHBIX YCIO-
BHIH.

Mogens Ba3ko#l >kuarocTH. JImHeHHO-BSI3Kas (HBIOTOHOBCKAS) XXKHAKOCTh. Y PaBHEHHS
Hasre-Croxca.

Cucrembl ypapHeHHH N7 BA3KOH HecHHMaeMOH JKMAKOCTH. HavanpHble M TpaHHYHEIE
YCIOBHSL.

CucTteMbl ypaBHCHMH Ul Bs3KOM CxuMmaeMol xuikocri. Hayanemple M TpaHHYHBIE
YCIIOBHAL. .

MojerrpoBanre JTAMAHAPHOIO ABMKEHHS HEC)KUMAaEeMOH BAZKOH XHIKOCTH
Mopemuporanue TypOyIeHTHOTO ABHKEHUS HECKAMAEMOH BA3KOMH KUIKOCTH

Ocuorurle Moaenu TypbynenTHoctd B CFD nmakerax
Jluccunanus SHepruy B BI3KoH TeIoNpoBOHON JKHAKOCTH.

Mogenmrporanue o0Texanust TENa [OTOKOM BsI3KOH HeCKMMAEMOH YKUAKOCTH.
MoznenupoBaHHE BHELIIHETO CKUMAEMOTO TEHEHHS.

MoenmupoBaHue IEPUOAMUECKOTO TEUSHH H TeIIonepeHoca (IIpuMep pelieHus 3a/a4u
pacdeTa pelmeTKH TeII00OMEHHHKA).

MogemupoBanne TedeHHUH ¢O CBOOOTULIMHA I'PAaHUIIAMHE.
Juckperuzanus pacyeTHbIX 0bnacTeil. MeToABI H aITOPHTMEI TUCKPETH3AIHH

PacueTHaa cxema IpH PENIEHUH 33/7a9 THAPOHHAMHKH JIA TedeHull ¢ OTKPEITEIMHE Tpa-
HHIAMH.

PacueTHas cxeMa U1 peleHns 3aJa4 THIPOOUHAMHKHU IIpH O0TEKaHHH TEN TIOTOKOM He-
CKUMAaEMOi JKHIKOCTH.

PacuerHast cxema 17 pelieHnsa 3agay MOACTHPOBAHK BHEITHErO CKUMAEMOT0 TeUeHHS.
OcobeHHOCTH MCIIONB30BAHMS JIMHAMUYECKHX CETOK B 3a7a4aX BBEIUHUCIHTENLHOM THOpO-
IHHAMHKH.

OCOoOEHHOCTH peIlleHHs CONMPSKEHHBIX 3ajad THAPo(ra3o)}InHaMHKH, TEIUIOBOIO B Me-
XAHUYECKOIO HArpy KEeHUSL.
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Bonpocel k 3K3amMeny
OcHoBHAS KOHIENNM KOHEYHO-3ICMEHTHOTO aHaH3a, JIOKANbHAS alIIPOKCHMAaIlts pac-
49eTHOH 061acTH.
OCHOBHEIE IIPaBHIIa ITOCTPOSHUS KOHEUHO-3IEMEHTHBIX MOJETeH.
OnuoMepHBIe KOHEYHBIE 3JIEMEHTBI, HX HMHTEPHOJSIMUOHHBIE IONHHOMEL M (yHKUMH
thopMEI.
HByMepHEIe TpeXy3/JOBBIE KOHEUHBIE 3JIEMEHTHI, UX HHTEPNOJSIHOHHEIE HOINMHOMEl U
dyHKIMH HOPMEL
JIByMepHEIC 9eTHIPeXY3JIOBbIe KOHEUHEIE DIIEMEHTE], UX HHTEPIIONAHOHHEIE TIOIHHOMEI
H ¢yHKIUN GOPMEL
TpexMepHsie KOHEYHbIE 37IEMEHTEI, HX HHTCPIIOJIIMOHHEEIE TOJHEOMBI H QyHKIHH (op-
MBI
UnTeprionupopanye BEKTOPHBIX BEJWYHH UPH JHUCKPETH3AUHY OJHOMEPHBIMY, ABYMEp-
HBEIMU U TPEXMEPHBIMH KOHEIHBIMH 3IEMEHTaMH
JloxanpHEre cHCTEMBI KOOpAUHAT (L- KOOPOUHATEL) IS O/ITHOMEPHEIX KOHEYHBIX JJIEMEH-
TOB.
JloxanmpHEE CHCTEMBI KOOPAWHAT (L- KOOpAHWHATEI) Mild OBYMEPHBIX KOHEYHBIX 2JIEMEH-
TOB.
Jloxaieaste cucreMbl KoopauHaT (L- KOOPAMHATEL) ANS TPEXMEPHEIX KOHEUHBIX 3IEMEH-
TOB.
CBOHCTBa HHTEPIONAIMOHHBIX IOITHHOMOB (CX0/IMMOCTb, HeIIPEPEIBHOCTE)
WHTepHOMAMOHHEIC HOMMHOME CKaJIIPHBIX BETHYHH JUIA JUCKPETH30BaHHOH 061acTi
VHTEpIONAIMOHHEIE HONHOME BEKTOPHBIX BENUYME UM JMCKPETH30BAHHOH 0b1acTi
ANTOPHUTM peIleHHs CTAIHOHAPHEIX 3a1a4 TEOPHH II0J1 METOAOM KOHEYHBIX 3IEMEHTOR.

. AJII‘OPI/ITM PCIICEHA HECTAITHOHAPHBIX 3a4aY TEOPHH HOJIA METOAOM KOHCYHBIX 3JICMEH-

TOB.

Armpoxcumaliist pacueTHBIX obnacTell 1 00LeMOB ¢ KpHBOIMHEHHBIME IparuiamMi. Of-
HOMEPHEIE KOHEYHBIE HIIEMEHTHI BRICOKHX IOPSIKOR H HX ITOTHHOMEL

AnmpokcuManus pacdeTHRIX ofnacted W 00BbEMOB C KPHBOIMHEHHBIMH TpaHHIAMH.
JlByMepHbIE KOHEYHEIE 3JIEMEHTHI BEICOKHX NOPAJKOB H HX IIOJIHHOMEL.
JnddepennmansHoe ypaBHEHHE TEINIONPOBOIHOCTH

3axon ®ypee, nath onpeneneEre K03 GUIHEHTY TEILIONPOBOIHOCTH, TEMIIEPATYPHOMY
MO0, TEMIIEPATYPHOMY I'paItcHTy.

Bapuanunonnast nocTanoBKa 3anady TeINONPOBOIHOCTH U ¢ WHCIeHHAs peain3alusi Me-
TOJOM KOHEYHBIX 3JIEMEHTOB.

PacueTHBIe CXEMBI MPH MOLCHHPOBAHWM KOHTAKTHOI'C B3aUMOJEHCTBHA Ted B pamMKax
pelOeHus 3a/1a4 TERI0NPOBOAHOCTH METOIOM KOHEYHBIX DJIEMEHTOB.

['panuynsle yclnoBHS TEILIO0OMEHA.

IMousaTHe U MOCTAaHOBKA KPAcRoil 3a/laui B MEXaHHUKE TBepAoro gedhopMupyeMoro Tel1a
Bapuanuonsast octaHoBka 3aiaqy TeOpHH YIPYTOCTH B €€ YHCIICHHAad pealrn3amus Me-
TOJIOM KOHEYHBIX 3JIEMEHTOB.

Marpuia KecTKOCTH, MaTpHla AedopMauri, BEKTOp Y3JIO0BBIX IIEpeMEIleHuil oMHoOMED-
HOTO JIBYXY3JIOBOTO KOHEIHOTO BIEMEHTA.

Marpuia »ecTKoCTH, MaTprna gedopMaluii, BEKTOp Y3JI0BBIX ICpeMEINEHH ABYMEPHO-
I'0 TPEXy3J0BOro KOHEYHOro 31eMeHTA.

KoHeuHo-3neMeHTHAs cXeMa pellieHns 3aa4yi TepPMOYIIPYTOCTH.

Kunematndeckue rpaHiHHEIE YCIOBMS H MX BIHSHEE HA TOYHOCTH PE3yNbTaTOB.
ANTOPHTM YUCIEHHOTO PEIIEHH] KOHTaKTHHIX 3a/1a4 METO0M KOHEYHBIX JIEMEHTOB.
ATTOPUTM YHCICHHOTO PEllleHHS KOHTAKTHRIX 33134 METOJ0M KOHEUHBIX JIEMEHTOB IIPH
TIONBHMCHOM KOHTAKTE C TPECHHEM.

AJITOPHTM YHCIEHHOrO pelueHus KOHTAKTHBIX 3ajJad METOJIOM KOHEUHBIX 3JIEMEHTOB
TIPH COSIIMHEHHSIX C HATSITOM.



32, ANTOpETM YHCIEHHOTO PelIeHHs] KOHTAKTHEIX 3a71a4 METOI0M KOHEUHBIX 3JIEMEHTOB IIpH
TEMIEPaTYPHEIX JedopMaimsx (B yCIOBHIX BO3MOXKHOIC pa3sMBIKAHHS KOHTAKTA).

33. Mogenn ynpyromacTHHecKoro AeOpMHpOBAHWS, HCIIONB3YCMBIC B KOHCYHO-
3JeMEHTHOM IPOYHOCTHOM aHajiuze, 00IacTH IPHMEHEHHS!.

34, lebopMannosHad TEOPHI IIACTHUHOCTH, €€ pealu3alis IpPH KOHEYHO-3IIEMEHTHOM
MIPOYHOCTHOM aHAJIH3E.

35. Teopus TedeHud, e peanu3anis IpH KOHEYHO~3IEMEHTHOM NPOYHOCTHOM aHAJIM3E,

36. OcoOeHHOCTH peleHMs 2ajad TepMOILUIACTHYHOCTH IPH KOHEYHO-3JIEMEHTHOM IIpod-
HOCTHOM aHAaJIH3E.

37. PacueTHEIE CXeMBI MIPH peLIeHHH 23134 MOJATLHOIO aHATH3a METOJOM KOHEUHBIX 3Jle-
MEHTOB,

38. PacueTHEBIE CXeMBI IIPH PEICHHM 33/a4 MapMOHHYECKOro aHalKi3a METOIOM KOHEYHBIX
3IEMEHTOB.

39. BosmoxuocTH coBpeMeHHBIX CAE-KOMITIEKCOB MO pEleHHI0 337]a4 HECTAHOHAPHOK
HeIHHeHHOH THHAMHKH,

40. MeToIpl AHCKPETH3AINN YpaBHEHHH IBHKEHHS BI3KOH JXKHUAKOCTH ¥ TPAHWYHBIX YCIO-
BHI.

41. Monens Bazkoit sxumkocti. Jlunelino-Bsa3kas (HBIOTOHOBCKAd) JKHUAKOCTE. Y paBHEHHS
Hagrre-CToKca.

42. MoaenupoBaHie JaMHHAPHOTO JIBHXXEHUS HECKAMaeMOH BA3KOH MKUAKOCTH

43. MoaenuposaHie TYpOYIEHTHOTO OBHKCHHS HECKUMAEMOK BI3KOH XHUIKOCTH

44. OcHoprsie Mojenu TypbynentHoct B CFD nakertax

45. Monenuposanue o6TeKaHUs Tela MOTOKOM B3KOH HEC)KUMaEMOH JXHIKOCTH.

46. MoaenupoBaHue BHEIIHETO CXXUMAEMOTr0 TEYECHHS.

47. MojenuporaHue TedeHH co CEOOOIHLIME IPaHUIIAMHA.

48, Jluckpernzanust pacuerHeix obracreli. MeToAs! i anropuTMEl JUCKPETH3ALMA

49. PacueTHas cxema IpH peleHHH 33124 THAPOAMHAMHKH O714 TeUCHHH ¢ OTKPBITEIMHU I'pa-
HHIIAMH.

50. PacueTHas cxeMa JULT PEIISHMA 3a1a4 FHAPOIMHAMHAKH IpH 00TeKaHUH Tell IOTOKOM He-
CHKHMAaEMOH KHIKOCTH.

51. PacueTnas cxeMa g pelleHHs 3a/1ad MOJICIIMPOBAHNS BHEIHETO CXUMAEMOIO TEYEHNUA.

52. OcoOeHHOCTH MCIIOAB30BAHUSI JUHAMHYCCKHX CETOK B 33J1a4aX BEIYHCIHTEILHCH THAPO-
JUHAMAKH.

53. OcoGeHHOCTH pelleHds CONPsKEHHBIX 3324 ruapo(ra3o)IuHaMuKH, TeIJIOBOTO M MEXa-
HHMYECKOTO HArPy>KeHHUA.

Yuebuo-meronuueckoe odecnegenue CP u CPII
Vyebuo-MeToaHIecKoe 00eCIICUCHHE CaMOCTOATENBHOM PaboThl CTYACHTOR IPHBOIAUTCS
B METOAHYECKHX PEeKOMEHJALMAX 110 BHIIONHEHHIO CAMOCTOATENLHON paboThl CTYHEHTOB IO
JuciuIEHe «CrcTeMbl KoHedHo-ueMeHTHOTO adanuza (CAE-cucTeMEr)y.

q)OH,II OLCHOYHEIX CPEICTB A MPOBECACHHUA aTTCCTalHM YPOBHH C(bOpMHpOBaHHOCTPI
KOMIIETEHITHI 06yqa10mnxcs{ o JHCHHITITHHE OQ)OPMHSIBTCH OTOCIBHBIM AOKYMCHTOM.



7. YYEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHE
JTACHAILINHEL

7.1. Knuroodecne4eHHOCTH

HanmeHoBanHe nuTepa-

TYPLE: @8BTOP, HazBaHHe,

BHJ H3ZAHHS, H3JaTeAL-
CTBO

Ton
H3na-
HHA

KHHUIOOBECIIEYEHHOCTD

KonuuecTeo
3K3eMILTAPOB
H3JaHUHA B
oubnHoTeKe
Bal'V B co-
OTBETCTBHH C
®IoC BO

Hanwuue B anektpontoit bubnuorexe Bal'y

3

4

OcHogHas nurepatypa*

1. MuTepdeiic u reHepu-
PORAHHE CETKH B
ANSYS Workbench
[DnexTponnsiii pecypc]:
Yued, mocodue no Kypcy
"TeoMeTpHUecKOe MOAE-
nuposanue 8 CAITP" /

E.IO. Bepxorypkus, B.H.

ITamenko, B.B. IIncen-
Kui. - M.: M3narenscTBo
MI'TY uM. H. 3. Bayma-
Ha

2013

http:/fwww.studentlibrary.ru/book/ISBNO785703836910.ht
mi.

2. SolidWorks
Simulation. Hmxenep-
HEIH aHanui xng npo-
theccuoHANOR; 3a7a4H,
METOJIE, PEKOMEeR/IATINN
[SnexTpounsiii pecypc] /
AnaMoBCKHIT ALA, « M.:
JMK ITpece

2015

http:/fwwrw.studentlibrary.ru/book/ISBN9785970601402 ht
ml

3. Pemenue 3afa4 Teo-
PHH YIPYTOCTH METOIOM
KOHEYHBIX 37IeMeHTOR
[2nexTpouusrii pecypcl:
Yueb. mocobue / A.B.
Koroewu, H.B. Cranke-
BHY. - M.: ManarenscTBO
MI'TY um. H. 3. Bay-
MaHa

2012

httpi/fwww.studentlibrary. rivbook/ISBNY785703835678.ht

ml

4. 'on A.H. Yucnennsie
METOJIBI PacyeTa B YHEp-
rOMaIIHHOCTPOCHHHU:
yuebroe rocobue: B 2 4.
/ AH. Tow; Baaguvup-
CKHI rocyJapCTBCHHBEH
YHHBEPCHTET HMEHH
Anexcannpa IN'puropse-
By 1 Huxonas I'puro-
preBrya CTORETORBIX
(Bnl'Y). — Hzp. 2-¢,
Henp. 1 pon. — Braxu-
MHp: BraanMupckuii
rocyaapcTeeHHbI yHK-
BEPCUTET UMEHH ANCK-
canapa I puropresria u

2012

http://e lib. visu.ru/bitstream/1234567806/2272/1/0102 1 . pdf




Huxkonas Ipuropresiia
Cronetosuix (Bul'Y),
2012-2013 — ISBN
978-5-9984-0307-1. 4. 1
[2nexTponnsli pecype]

5. Ton AH. Yncnennee
METOAsI pacyeTa B >Hep-
TOMAHIHHOCTPOSHWH!
yuebroe rocobue: B 2 u.
/ A H. T'ow;, Bnagumup-
CKHH rocynapcTBeHHbIH
YHHBEPCHTET UMEHH
AnexcaHapa I'paropee-
Byua 1 Huxonas I'puro-
preBia CToNCTOBBIX
(BalY). — W3z, 2-e,
MCIIp. ¥ fon. — Brnagu-
mup: BraguMupckuii
FOCYHAPCTBEHHBIH yHHU-
BEPCHTET HMEHH AJek-
cauapa I'puropseryya 1
Hukonas I'puroprernma
Cronetorsix (Bnl'Y),
2012-2013. — ISBN
978-5-9984-0307-1. 1. 2
[SnekTponHblii pecypc]

2013

http://e.lib.visu.ny/bitstream/1 23456789/2272/1/01021 .pdf

JloTIONHUTENbHAS IUTEPaTYpa

1. lpucexun B.JI, Oc-
HOBBI METO/I2 KOHEYHBIX
SNEMEHTOE B MEXAHUKE
nedopMHApYeMBIX TEI
[DrexrponHsLi pecypc):
yuebHuk/ [pucexkus
B.JL, Pactopryes I".1.
— DNeKTPOH. TEKCTORHIE
JaHHEle. — Horocu-
Oupck: Hoeocubupekuit
roCyIAPCTBEHHEBIH Tex-
HHUeCKHI YHUBEPCHTET,

2010.

htip://www.iprbookshop.ru/45417. — 3EC «IPRbooksy

2. Pemenne zagaq mexa-
HHKH CILUIOIIHOM cpep!
B TIPOTPAMMHOM KOM-
TUIeKCe

ANSY S[Dnextponnsrii
pecypc]: Metoa. ykaza-
uust / M.B. Mypamos.
C. . Tlauun. - M.: Uzpa-
TenbeTBO MITY M.
H.32. baymana

2009

http://www.studentlibrary.nv/book/bauman 343 . html

3. ANSYS n LMS Virtu-
al Lab. ['eomeTpHueckoe
MOZeNHpoBaHHKe [Daek-
TpoHHBI pecypc] / Ba-
cos KA. - M.: IMK
TIpecc

2009

http:/fwww.studentlibrary.ru/book/ISBN5940743013.html

7.2 llepuoauyeckue M3 aHAA:

1. XKypuan « CADFEM REVIEW» / HaygHo-TexHHYecKH )KypHalt oT komranun KAJI-

QEM.




2. Kypuan « ANSYS Advantage. Pycckaa pegaxuusy/ HHxeHepHO-TeXHHYECKHTT Ky p-
Ha, OQHIFATEHOE TICUATHOC H3ganue koMmmanua ANSYS, Inc.

7 .3 HatepHeT-pecypenl

Haszeanue nopmana

COBUIKA

YyebHo-MeTONMYIECKUl KOMILIEKC IHUCIH-
INIMHBL pasMelleH Ha 0o0pa3oBaTelbHOM
ceppepe Bnl'Y. Ilepconannueni moctym
K&KAOr0 CTYAGHTa K MaTepHanaMm ocy-
IIeCcTRBIIETCS He IO3[Hee NepBOH Helenu
H3YUeHHs] AUCIHUILIHHEL

http://fwww.cs.vlsu.ru:81

Hayunas snexTpoHHas 6ubanoTeKa
eLIBRARY.RU - poccuitckuit uudopma-
HOHHO-aHATHTHYECKWH NOPTAT B 00NIACTH
HayKH, TEXHOJIOTUH, MEIUIIFHEL U 0bpazo-
BaHMs

htip://elibrary.rw/defaultx.asp

«EnwHOE OKHO» JOCTyIAa K 00pa3oBaTe k-
HBIM pecypcam

http://window.edu.ru/

MexpuciummHapHoe 00y IeHNe

http://www.nano-obr.ruy/

CTatheM 0 MALIRHOCTPOEHHHA

http://machineguide.ru/

TlopTan orpacneBoit uHpOpMALHME O Ma-
HIMHOCTPOESHHH

http://www.mashportal .ru/

Pecypc 0 MaIIMHOCTPOEHHH

http://www.i-mash.rw/

Texuuyeckas TuTeparypa 1o MauHo-
CTPOSHHI)

http://www.nirstan.ru/index.php?page=tech

BubnioTeKa TEXHUYECKON JINTepaTyphl

http://window.edu.ru/library?p rubr=2.2.75.11.34

MmxeHepHsIe pellleHH U3 pasIudHbIX 06-
nacTel MpoeKTHPOBAHUS

http://chertezhi.rg/
www.all-library.com/ansys/
www.cadfem-cis.ru
https://cae.urfu.ruw/ru/

Beeo MalTMHOCTPOCHH

http://dlia-mashinostroitelja.info/

Colo3 MammmnocTponTtene#t Poccun

htip:/f'www.soyuzmash.ru/

HundopmanronHo-ananuTHIECKUH calfT 110
MaTepHanaM 3apy0exHoi meyaTu o coBpe-
MEHHBIX TEXHOIOTHSIX ¥ HHCTPYMEHTaX JUIs
MeTaJoo0paboTKH

http://www.stankoinform.ru/index.htm

Ilepedenn pecypcoB HHPOPMALHOHHO-TeJIEKOMMYHHKAIMOHHOI ceTn «InTepHETY, HE0b-
XOMHMBIX NSl OCBOCRUS MU CIUILTHALE

1) Tloprain IlenTp nuctannuonsoro odyyenns Bnl'Y [anexrpounsiii pecype] / - Pexum jocryna:

http://cs.cdo.vlisu.rw/

2) Pazmen oduumansHoro caiita Bnl'Y, comepxantuit onucanue oOpa3oRaTelbHOR MporpaMMe!
[anexrpornbiit pecype] / - Pesxum nocryna: Obpazonarenshas nporpamma 28.03.02 «Hanoun-
HEHEPHI»

http://op.visuw/index.php?id=3518

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHAILINHBI
1. Cynepkomnstorep «CKMO® MOHOMAX» npouzsoanteibioctsio 4,7 T-Mrorc.



2. UeThIpe KOMIBIOTCPHBIX Kjacca, o0ecleyHBaIOIye CBA3EL ¢ cynepkomibiotepoM «CKUA®

MOHOMAX».
3. JIuuenzuonnoe nporpammHoe obecneuenue: ynuBepcuterckue Bepcuu CAD/CAM/CAE-

cuctem Pro/ENGINEER, Pro/MECHANICA, Creo Parametric, ANSYS, SolidWorks Simula-
tion, MaTemartHyeckue nakersl Mathcad, MATLAB.



9. OBECHEYEHHWE OBPA30BATEJILHOI'O ITIPOLECCA AJ14 JIUL C OB3

9.1. YVuefiio-MeToJHYECKHE NOCODHS AJA JIHL € OFPAaHMYEeHHLIMA BO3MOKHOCTAMM
300POBBS

V4e6GHO-METOUYECKHE MATEPHATL IS CAMOCTOATEIBHOM W ayIHTOpHOH paboThl 00y-
YAIOIIHXCS M3 MUCTA HHBATHIOB IIPEeIoCTaBILIOTCS B (hopMax, afanTHPOBaHHLIX K OTPaHHIEHH-
AM HX 370pOBBS H BOCIPHATHA HHPOPMAIIHH. '

Jliis I ¢ HAPYIIEHUAME 3PeHMs:

— B (JOpME TEKTPOHHOTO JOKYMEHTA,

— B IIeUaTHOH (popMe YBEIHUEHHEIM IIPH(TOM.

JIna muIr ¢ HapyieHHAMHE cIIyXa:

— B hopMe DIIEKTPOIIIONO JOKYMEHTa,

~ B IIle4aTHOH dopMe.

Tl 7M1 ¢ HApYLIEHUAMH OIIOPHO-IBHIATENBHOTO alnapaTa:

— B JopMe 3IEKTPOHHOrO JOKYMEHTE;

— B IeuaTHoit fopme.

9.2. MaTepuaibHo-TeXHAYeCK0E o0ecneyeH e THCUHILTHHBI JUI JIMIL € 0OB3

OcBoeHre auciMinuHel munaMia ¢ OB3 ocymecTBisercsa ¢ HUCIONb30BAHHEM CPENCTB
00ydeHus 00IIET0 H CHENHAILHOTO Ha3HAYECHHSL.

ITpu 0OyUeHHA CTYIEHTORB ¢ HapyIIEHHAMHE CIyXa IPeNXyCMOTPEHO HCIONL30BAHHE 3BY-
KOYCHIMBAIOLIEH anmaparypsl, MyJIbTHMEIUHHbIX CPEICTB K APYTUX TEXHAIECKUX CPEMICTB IPH-
eMa-Tiepeayr yueOHOH MHGOPMALHMH B TOCTYHNHBIX (opMax Ml CTYNECHTOB C HApYIUEHHAMH
cayxa, MOOHIBHOH CHCTeMBI 00yHeH s I CTYJCHTOB C HHBAIIHOCTRIO, HOPTATUBHOH MHAYK-
[(MOHHOH cHCcTeMbl. YueOHas ayauTopHsi, B KOTopoll 00y4aroTcsa CTYAEHTE C HapyIICHHEM CIIy-
xa, obopynoBaHa KOMIIBIOTEPHOH TEXHHKOMH, ayMMOTEXHUKOH, BHICOTEXHHKOH, 3NMEKTPOHHOH
TOCKOM, MYIETHMEANHHON CHCTEMOM].

IIpu o6ydYeHHH CTYJICHTOB ¢ HAPYIUEHHAMM 3pEHMS IPeIyCMOTPEHO MCMONb30BAHHE B
NEKIUOHHBIX H YIeGHBIX ay/MTOPHAX BOSMOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (manpu-
Mep, TEKCTa Ha JOCKe MM Clai/a Ha SKpaHe) Py IOMOTIH BHCOYBENHYIUTENEH [Isl Y HATICHHO-
0 IIPOCMOTPA.

Ilpy ofy4eHUM CTYJEHTOB ¢ HApPYIMIEHHAMH OIOPHO-ABHIATENBHOIQ aniapaTta HCioNb-
3yIOTCs aNbTEpHATHBHEBIE YCTPOHCTBA BBOAA MHOOPMAIMK H APYTHE TEXHHYECKHE CDPENCTEA
NpHeMa-Tiepeaaqs y4eGHoM HH(opMalky B JOCTYIHBIX (opmax JUIs CTYASHTOB C HAPYIICHHAMH
ONOPHO-ABHTATENBHOTO allapaTa, MOOHIBHOM CHCTEMBI O0y4eHHA i MoJe ¢ HHBaTHAHO-
CTBIO.

9.3. TpeGoranus K GOHIY OMEHOYHLIX cpefeTh Auxs aun ¢ OB3

JInsa cTyJEeHTOB C OrpaHHYEHHEIME BO3MOXHOCTAMHE 3/0POBhs IIPEIYCMOTPEHRI JOMOJI-
HHTENBHEIE OLIEHOYHbIE CPEJICTBA, NEpeyeHb KOTOPEIX yKa3aH B Tabmuile 1.

Tabmuma 1 — J{ononHUTeEHEIE CPEJICTBA OLEHUBAHMS JUIT CTYICHTOB C HHBAIUIHOCTRIO

KareropHus cTyAeHTOB Buasl  JOTIOJAHHTENBHBIX oueHOMHBIX | MOPMBL KOHTPONA M OUEHKH pe3yiib-
CpeAcTR TATOB 00YUEHHS

C HapylueHHAMH CIyXa Tecthl, nuckMeHHEE nadoparopHele pabotel,| [IpeuMyIiecTEeHHO THCEMEHHad
BOLPOCHL K 38HCTY, KOHIPOJIBHbIE pAaBoTEL NPOBCPKY

C BapyLUCHIAMHE 3peHys

CofecenoBaHie MO EOHpOcaM K 3aUery,
OnPOC [0 TEPMHHAM

TpenMy1ecTREHHEO YCTHASL IPOBEPKA
{VHIHBHAYANEHO)

C xapylIeHHAMM ONOPHO-
JBUTATENBHOIO ANnaparTa

Pemrenne AHCTaHUMOHHEIX TECTOR, KOH-
TponbHble paboThl, MHCEMEHHbIE TabopaTop-
HbIE, CAMOCTOSTENBHEIE PafOThl, BONPOCH K
3a4ETY

HpBHMYIIIGCTBeHHO JHUCTAHIIROHHBI-
MH METOHaMHK

C orpaHHYeHHAMH IO 00-
[IEMeMITHHCKHM  TIOKa3a-~
HHAM

TecTr, nHcEMeHHbIE NTabopaTOpHEIE, CaMO-
cTOATENLHBIE paBoTEl, BONPOCH K 3a4eTy,
KOHTpOJIEHEIE PaboTE, YCTHEIC OTBETH

TpesMyIeCTBEHHO {IPOBEPKA METO-
JaMH, HCX0ad M3 cocrosHua obyya-
FOILEroca Ha MOMEHT IIPOBEPKH




9.4. Merojieckie PEKOMEHIAUNH O OUCHOYMHBIM CPeNCTBAM JJIA JUIl ¢ OrpaHH-
4e¢HHBIMH E03MOKHOCTAMH 3M0POBbS

Juia ctynentor ¢ OB3 npeaycmarpuBaetcs: ROCTYIHAS GopMa MpedoCTaBIeHHs 3alauuii
OLIEHOYHBIX CPEJICTB, & HMEHHO!

* B IIe4aTHOH (opMe;

* B IeyaTHOH GopMe C YRETHYEHHBIM MPHPTOM;

* B hopMe 3IEKTPOHHOTO JOKYMEHTA,;

* METOAOM YTEHHS ACCHCTEHTOM 33JaHHS BCIYX;

* IPEIOCTABICHHE 3aAaHuUs C HCIOMB30BAHUEM CYPHOIIEPEBO/IA.

CTyneHTaM ¢ MHBATHAHOCTBIO YBEIHMYHBASTCS BpeMs HAa IOJTOTOBKY OTBETOB Ha KOH-
TPOJBEHEIC BOIIPOCEI.

JIis TaKHX CTYJIEHTOB IPENycMAaTpHBACTCA JOCTYIHAA (GopMa MpefoCTaRIEHHS OTBETOR
HA 3a/IaHHS, 2 HMEHHO!

— IIMCEMEHHO Ha Oymare;

— Habop OTBETOB HA KOMIBIOTEDE;

— Habop OTBETOB C UCIIQIB30BAHUCM YCIIYT ACCHCTEHTA;

— IIPENICTaBICHAC OTBETOB YCTHO.

ITponenypa oLeHMBaHMS PE3YIHTATOR O0OYHEHHS MHBAIMIOB NMpPeIycMaTpHBAeT IIpeno-
cTaBicHHe HHGOpMAlHH B HOPMaXx, aIallTHPOBAHHEIX K OTPaHHYEHHUAM HX 3J0POBES U BOCHPHI-
THA UHGOPMALHIA:

JUIst THIL © HapyIICHUAMH 3PEHUS:

— B (JopMe ITEKTPOHHOTO JOKYMEHTA,;

— B eyaTHO# GopMe yBenmUeHEEM IIPAQTOM.

J1s I ¢ HapyIneHHsaMu cayxa:

— B )opMe 3IIEKTPOHHOTO HOKYMEHTE,;

— B IieuaTHOl Qopme.

JI1s UL ¢ HapyLIEHHAMH OIOPHO-ABAIATENLHOIO annapara;

— B hopMe INEKTPOHHOTO JOKYMEHTE;

— B [1e9aTHOH (opme.

ITpu HeobxonuMOCTH JUIs OOYJAONINXCS ¢ HHBANMIHOCTEIO IIPOLICAYPa OLIEHHBAHUS pe-
3YNBTATOB 00yYeHHS MOXKET IPOBOAUTECA B HECKOJILKO 3TATIOB.
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