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1. IEJM OCBOEHHUS TUCIAILIIHEI

Ilenr oceBoeHms AHCUMIIIMHEI <«CHCTEMBI KOHEUYHO-3NeMeHTHoro axaimmsa (CAE-
CUCTEMEBI)» - POPMHPOBAHKE Y CTYASHTOB HABHIKOB Pa3pabOTKH KOHEYHO-3IEMEHTHBIX MOJEICH,

HCCIeNOBAHUA 3THX Mojened u oOpaboTku

PE3YINLTATOB TaKHUX HCCISTOBAaHHH H BOCHIHTAHHE

OTBETCTBCHHOCTH 3a NIPOJYKT CBOHX pazpa601‘01<.

3amauu:

¢ O3HAKCMJICHHC C HaYYHBIMH IIOAXOLAMH K MOJACIHPOBaHHIO 00BEKTOBR H HpOLECCOB HA

0a3c KOHEUHO-37IEMEHTHOTO aHallnu3a,

¢ OCBOCHHC TEOPHH H METOHNOEBE KOHEUYHO-IJIEMEHTHOT'O aHalli3ad, IMO3BOIAINEX CTPOHTH
MOJCITH OG'LGI(TOB, CHCTCM H HPOOEecCOB U CYIUTE 00 ux adCKBAaTHOCTH,

®  O3HAKOMIICHHC CTYOCHTOB C all'OpUTMaMH PEIICHHA HHXCHCEPHEIX 3ada4d MEXaHHKHA
CINIOLIIHBIX Cpel METOAaMH KOMIIBIOTEPHOTO0 MOISIHPOBAHHKA C IIOMOIIBID IIAKETOB IIPH-

KIaJHBIX IpOrpaMM, PEalu3yIOIUX M

CTOA KOHEYHO-3JICMCHTHOI'O aHaIn3a.

2. MECTO JUCHHUIJIMHBI B CTPYKTYPE OIIOII BO

Jucrunmina «CrcTeMBbl KOHETHO-3eMeHTHOTO aHam3a (CAE — cucTeMBl)» OTHOCHTCS K
JacTH, (OPMHPYEMOH y4acTHHKaMM 00pa3oBaTeNbHBIX OTHOIUCHHH (MUCUMIUIMHA 1O BEIOODY)
IO/rOTOBKH DakanaBpoB 1o HanpapreHuio 27.03.05 «MrnoBaTuxay.

IIpepexBU3UTEl QUCHMIIMHEL: MaTeMaTHKa, callp B MAIIHHOCTPOSHUH, NPUKIANHAT MEXaHHKA,
MaTepUATOBEIEHHE, TEOPETHYIECKAS MEXAHUKA, JIETAITM MAIIMH H OCHOBEI KOHCTPYHPOBAHMA.
Pazpennr JHCHBINMHEL H MEKIHCUNINIHHAPHBIE CBHA3H ¢ 00eCHeUHBAIOIMMMH (HPeAbILYLIHME)
AHCHHIAHHAMHE M o0ecuetHBAIOHIHMH (HOCJleLlyEOH.[HMH) JHCHUHIJIHHAMHA

Hanmenopanue obecneunBatoiux (nmpenwlny- | Paspensl naHHOH AMCLUMITAKMHEL, KOTOpEE HEOOXOAMMET
HIMX) JHMCIMIUIHA ¥ ofecneuMBalomkx (moche- | A8 u3yueHHs obecrieunpaeMelX (NIOCHEIYIOIKX) JHC-
AYIOLIKX) JUCLMILUIHH HHIUTHH
5 cemecTp
12131456l 718109
TlpepmecTByHOUHE AHCIHILIHHB]
1. MaTtemaTuka. + + + + + + + + +
2. CAIIP B MalllMHOCTPOEHHH. + + -+ + + + + + +
3. IlpuxknagHas MexaHHKa, + + + +
4. MaTepuaoBeieHHe. + + + + +
5. TeopeTuueckas MeXaHHKa. + + + +
6. Jletanu MallKH H OCHOBBI KOHCTPYHPOBAHHA. -+ -+ -+ + + + + + +
Hocaexywomue ICHRIIHABI

1. CAITP TeXHONOrHYECKUX NPOLIECCOB + + + + + + + + +
2, Pa3paboTka HHHORAUHOHHEIX IIPOEKTOB + + + + + + + + +
3. TlpenaunyiomMHas NpakTHKA. A + + + + + + + +
4. BrinmyckHaa keanvpukallHoHAag pabora. + + + + + + + + +




3. INTAHHUPYEMGBIE PE3VJIBTATEI OBYUYEHWS 11O JUCIUAILIMHE
[InanupyemMble pe3ysbTaTsl 00yUeHHs 110 JIMCIHILNIHEE, COOTHECEHHBIE C [IaHUPYEMBIMHE
pesyneratamMu ocBoeHHS OITOI] (KOMIIETEeHIHAMHE M HHIHKATOPAMH JIOCTHKEHHS KOMIIETEHITHH)

@opmHEpYyeMEle

ITnanupyeMele pe3ynbTaThl 00YHEHHS TI0 JHCLHILTHHE, B

Haumenopanue o11e-

KOMHSTEHLINK COOTBETCTBHH C HHAHKATOPOM JOCTHKEHMS KOMIIETSHLHH HOYHOI'O CpeiCcTBa
(xon, conepxanHe HMHankaTop AOCTHIKEHHA PesyneTarst 0byueHus mo

KOMIIETEHLIHH) KOMITETSHLIHH IHCUHITIHHE
ITIK-2. Cniocoben TIK-2.1. 3Haet cTpYKTYpY 3HaeT CTPYKTYPY HHHOBA- WnnusunyansHoe
pa3pabaTeiBaTh HMHHOBAITHOHHOTO MPEANPUI- | IHOHHOTO NPeaNpHATHI MPaKTHKO-

IL1aHBI IPOBEACHHSA
npeobpazoBaHUi K
COBEPLICHCTBOBA-
HHA CTPYKTYPBI
YIpaBiaeHus C Lie-
TIBK) OTITHMH3ATTHH
TEMINOB HHHOBALH-
OHHOIO Pa3BHTHA
npennpuaTHi,
Y4acTBOBATE B pas-
paboTKe U oCy-
LIECTBIICHHY [IPO-
rpamMM HHHOBaL¥-
OHHOTO Pa3sBHTHA
NMpeAnpHATHH.

THS U THIIOBLIE TAMBI I1peot-
pazoBaHHs CTPYKTYPBI €10
YIpPaBIeHUS,

TTK-2.2. YMeeT ananu3npo-
BATh IUIAHEI IPOREACHHA
npeobpazoranms 1 cORep-
IIEHCTBOBAHUA CTPYKTYPBI
YIpaBAcHUS HHHOBALMOHHO-
ro NMPeANpHsITHS, a TAKKe
Y4YACTBOBATE B pa3paboTke H
OCYILLECTBIIEHHH ITPOrpaMm
HHHOBALIMOHHOTO Pa3BHTHA
NpEennpUATHS.

ITK-2.3. Bnaneer HaBbIKaMH
pa3zpaboTKH TaHa npoBeje-
Hus npeobpa3oBaHui | co-
BEepIIEHCTBOBAHUS CTPYKTY-
Bl YIIPABJIEHHS C UENBI0 OI1-
THMM3ALIHY TEMITOR HHHOBA-
HOHHOTC Pa3BHUTHA Opei-
NIPHATHA.

VYMeeT y4acTBOBATE B pas-
paboTKe | OCYIeCTRIEHHH
MIPOTrpaMM HHHOBALMOHHOTO
PAsSBHTHA PeRTPHETHA,
BrnageeT HABBIKAMH pazpa-
00TKH NaHa TIPOBEISHH
npeobpazoBaHuii ¢ LHENBD
ONTHMH3ALIMM TEMIIOB HH-
HOBAILIMOHHOIO Pa3BUTHS
NPeALIPUATHS.

OPHEHTHPOBAHHOE 3a-
JaHHE, KOHTPOJIBHEIE B
TECTOBLIE BOIIPOCHI




4. OBBEM M CTPYKTYPA JUCHUIIJIUHBI

5 cemectp: obImas TPYLOEMKOCTE JUCIHIITAHEI COCTARIACT 5 3a4eTHRIX euHHmI 180 yaco.

n/o

Paznen (tema)
JHCLIHATHHEI

Cemectp

Hepens cemectpa

KonraxrHas pabota oby4arommxcs
C MeflaroruyeckuM paboTHHKOM

Jexuun
HpaxTnueckue
3aHATHS
JIabopaTtopHeie
paboTel
é thopme npax-
muveckoi nood-
20MO6KU
CPI1

CamocrosrenbHas
pabora

BopMEI
TEKYLLEro KOH-
TpOJIA YCTIeBae-

MOCTH,
(popma npome-

KYTOUHOI
aTTeCTALHH
(no cemecmpam)

TennonanpaxeHnoe co-
CTOSIHHE KOHCTPYKIHIA

=
=2
1
s
o

06320p ¥ BOIMOKHOCTH CO-
spemennsx CAE-cucTeM.
Henonszosanue CAE-
CHCTEM JJI1 MORETUPOBAHUSA
NPOLECCOR B PELIEHHS [PH-
KNaJHBIX HHKEHEPHO-
TEXHHUECKHX 3aad. Tunsl
KOHCHYHEIX 3JIEMEHTOB H OC-
HORHEBIC TpeOOBaHMA K pac-
HYETHBEIM MOJIIEIAM.

1-2

10

Pemenwne craimoHapHol 1
HECTALMOHAPHOH 3a1a4
TEINONPOBROAHOCTH METO~
JIOM KOHEHHEIX HIeMEHTOB C
HUCTIONB30BAHHEM COBpE-
MenHbix CAE-cHcTeM.

3.4

10

HcrnonezoBanue COBPEMEH-
ueix CAE-cHcTeM npH pe-
LIeHHH 3afia4 TepMOoyIipy-
FOCTH.

5-6

10

PerTHHr KoH-
Tpons Ne 1

Henannefinblil KOHCTPYK-
INOHHBIH aHAJIH3

30

Oco0eHHOCTH MOIGIHPOBA-
HHS KOHTaKTHOTO B3aHMO-
HeHCTBUA HPH PeLIeHHH
38124 TEOPHH YNPYTOCTH
coppeMeHHBIMH CAE-
CHCTEMaMH.

7-8

10

Hcnone3osanue coppeMen-
HeIX CAE-cucteM 1pu pe-
IIEHHH 33424 YNpyromnsia-
CTHYHOCTH.

9-10

10

Henonpsosasne cospemen-
Helx CAE-cHcTeM ApH MO-
JAallbHOM H rapMOHHYECKOM
AHAITH3E¢ KOHCTPYKLHKH.

11-12

10

Peiitnar xon-
Tpoas Ne 2

Mexanura KEIKOCTH H
rasa

30

Hcnone3opanue coBpemen-
Helx CAE-cucTeM npH pe-
IUCHHH 33124 MHAPOMEXa-

13-14

10

PeHTHHT KOH-
TpoJbL Ne 3




HHKH, ra3zoRoit JAHHaMHKH.
OcofeHHOCTH petieHUS TIPH
JaMHHAPHOM U TYpOyHIeHT-
HOM TEYCHHAX KHIKOCTH.

Hertone3oBanne coppeMen-
Heix CAE-cucTem npu pe-
8 | wcHMM 33784 rUIPOAHHA- 5
MHKH TeHeHHit co cBoboa-
HEIMH I'PaHHLIAMH

15-16

Henonezoranue cospemen-
HEIX CAE-cucTeM npH pe-
9 | medHx 330a4 00TEKaHHA 5
TEN IMOTOKOM YKHAKOCTH HITH
rasa.

17-18

Bcero 3a 5 cemectp JK3aMeH
18 | 18 - 27 90 (274aco)

Haﬁw;.ue B nucuurnaHe KIVKP

Htoro no aucuumniisHe OkzameH
18 | 18
(274acon)

TemaTmyecknii nnan
popma obdyveHHa — ouHAS
Copep:xanne JIeKINOHHBIX 3AHATHII HO JHCHUILINHE

Pazpen 1. TennoBanpspKeHHOE COCTOSHHE KOHCTPYKIMI.

Tema 1.1. O630p 1 Bo3MoxHOCTH coBpeMeHHBIX CAE-crcTeM.

CopepxaHue TEMEI:

Hcnonszosarue CAE-cucTeM JUId MOJICIHPORAHHS IIPOLECCOB ¥ PelllcHAS NPUKIaJHEIX HIDKEHEpHO-
TEXHWYECKUX 3a7a49. THIE] KOHEUHBIX 3JIEMEHTOB Y HX TIONMMHOMEL (DYHKUHN GOpMEL A7 pasTU9HBIX THIIOB
KOHEYHEIX 311eMeHTOB. OCHOBHBIE IPHHIMUIIEI CO3AHKs KOHEUHO-3JIEMEHTHBIX MOJeIelt.

Tema 1.2. Pemnenue cranMoHapHOH M HeCTAMOHAPHOH 3aj1a4 TEIUIONPOBOJHOCTH METOJROM KOHEY-
HEIX JJIEMEHTOB C HCIIOAB30BanneM coBpeMeHHBIX CAE-cucTeM.

ConepxaHue TEMEI:

3axon dypre, JaTh onpeneneHue Kod3bGUIHEHTY TEMIONPOBOAHOCTH, TEMIEPATYPHOMY HOII0, TEM-
neparypHoMy rpaguenty. Juddepernmansioe ypaBHeHHE TEIONPOBOAHOCTH. | paHIYHEIE YCIOBHS TEINIO-
obMeHa. Bapuanmonsas mocraHoBka 3ajaud TEIIOIPOBOAHOCTH U €€ HHCICHHAS peald3alis MeTOIOM Ko-
HEYHEIX 9I€MCHTOB.

Tema 1.3, Henonezosanue cospeMeHabx CAE-cHCTEM IIPH PEINEHHH 33/1a4 TEPMOYIIPYTOCTH,

Conepxanne TeMs:

IlonsaTHE M NOCTaHOBKA KpaeBoil 3aJjaul B MeXaHUKE TBepAoro AehopMmupyeMoro Tena. Bapuanuon-
Has IOCTaHOBKA 3aJa4d TEOPHH YIIPYTOCTH H €€ YHCJIEHHAs PealiH3alidd METOJ0M KOHEUHBIX DJIEMEHTOB.
Martprnia XKecTKOCTH, MaTpHIla AehopMalii, BEKTOP Y3JIOBBIX NEpeMEIUeHAN 0MHOMEPHOTIO JIBYXY3I0BOTO
KOHEYHOTO 3ieMeHTa. MaTpuIla jkecTKOCTH, MaTpulla nedopManuif, BeKTOp Y3J0BBIX NepeMeleHui 1BY-
MEPHOTO TPEXY3I0BOro KOHEYHOro sneMenTa. KOHeuHo-2IeMeHTHAS CXeMa PEllleH s 33/la4H TePMOYIIPYTo-
cTi. KHEEeMaTHHecKre rpaHiYHbIe YCJIOBHA H MX BIHAHHE Ha TOYHOCTE PE3yILTaToB.

Paznen 2. HenmHaeHHbIH KOHCTPYKIIHOHHBIH aHATH3.

Tema 2.1. OcobeHHOCTH MOJENHPOBAHUI KOHTAKTHOTO B3aUMOJCHCTBHSA IPH pellIcHHM 3a1ad Teo-
puH ynpyrocté coppeMeHHbEIMH CAE-cucTeMaMu.

Conepianue TeMBIL:

Bo3MoKHBIE pacdeTHBIC CXEMBI IPH MOAENHPOBAHMM KOHTAaKTHOTO B3aUMOJEHCTBHA TENl B paMKaXx
pelleHus 32124 TEpMOYIPYTOCTH METOIOM KOHEYHEIX 3JIEMEHTOB.

Tema 2.2. Ucnonb3opanne corpeMeHHBIX CAE-cHCTEM IpH peIliCHHH 3a1ad YIIPYTOINAaCTHYHOCTH.

Conepxanue TeMBbI:

Mogenu ynpyromnacTudeckoro med)OpMHpOBaHUS, HCHONB3YEMbie B KOHEYHO-3JIEMEHTHOM IIpoY-
HOCTHOM aHanuze, obnactu npumenenus. JedopManyossas TeopHs INIACTUYHOCTH, €€ Pealn3alil IpH KO-
HEYHO-3]IEMEHTHOM IPOYHOCTHOM aHalu3e.



Tema 2.3. Mcnonesosanue cospeMenHbx CAE-cucTeM IpH MOJAIBHOM M rapMOHHYECKOM aHAIH3E
KOHCTPYKIMIA.

Conepxanue TEMEL

Pacuernple cxeMbl IpY pelIEHHN 3alad MOJAILHOTO aHATH3a METONOM KOHEYHEIX DIIeMEHTOB. Pac-
HETHBIE CXEMBI NPH PEIUCHHH 3aa4 TapMOHHMIECKOT0 aHAIN3a METOJOM KOHEWHEIX 2JIEMEHTOB.

Pasnmen 3. Mexanuka >XHAKOCTH H raza.

Tema 3.1. Hcnonp3oBanue coppeMeRHBIX CAE-cHCTeM IIpH pelneHHd 3aiay CHAPOMEXAaHHKH, Ta30-
BOH IMHAMHKH.

ConepxaHnne TeMBIL:

OcobeHHOCTH pelleHns 3329 THAPOMEXAHUKH B coBpeMeHHBIX CAE-cHCTeMax IIpH JIaMHHAPHOM H
TypOyY/IeHTHOM TEYeHHAX XHAKOCTH. OcoOEHHOCTH HCIONB30BAHUS NUHAMHYECKHX CETOK B 3a7auaX BbI-
YUCIUTENHHOH THAPOMHAMHAKH.

Tema 3.2. Mcnonezosanue coppeMenubx CAE-cucTeM IpH pelleHHH 3a30a9 THAPOJAAHAMHUKH Teue-
HH# cO CBOOOIHBIMU T'paHUI[AMH.

CopepxaHie TEMET:

Pacuernas cxema npH pemeHnH 3a8ad THAPOJMHAMHUKHE METOIOM KOHEYHBIX JIEMEHTOR JUls TeHeHHH
C OTKPBITBIMH IPaHHIAMH.

Tema 3.3. Ucnions3oBanue coppemerHbix CAE-cHCTEM TIpH pelleHHH 2a1a4 00TeKaHHS Tell MOTOKOM
XKUIOKOCTH HIH rasa.

ConepxxaHue TEMBI:

PacueTHas cxema IpH PeICHHH 3a4ay THIPOJHHAMIKYA METOJAOM KOHEUHEBIX DIIEMEHTOB IIPH 0OTe-
KaHWH Tejl NOTOKOM HeckuMaeMoH xuakocTH. OcoOeHHOCTH pelieHus 3a7ad Ia3soBoil JUHaAMHKH METONOM
KOHEYHBIX 37IEMEHTOB IIPH CBEPX3BYKOBEIX CKOPOCTIX TCUCHUA IIOTOKA.

Coaep}xam{e HPAKTHYCCKHX 3AMATHR 0 AMCHHILIHHE

Pazpmen 1. TennoranpsikeHHOE COCTOSHME KOHCTPYKIMIA.

Tema 1.1. O630p u Bo3moxHoCTH coBpeMeHHBIX CAE-cucrem.

Cojiepxanne NPaKTUIECKHX 3aHATHH:

3HaKOMCTBO ¢ BO3MOKHOCTAMH, CTPYKTYpoH u uHTepdeticom coBpemennoro CAE - koMmnekca.

Tema 1.2. Pemenue cranuoHapHON B HECTalMOHAPHOH 3afay TEIIONPOBONHOCTH METOJOM KOHEU-
HEBIX 3JIEMEHTOB € HCIIOIB30BaHNeM cOBpeMeHHEIX CAE-cHcTeM.

Conepxanne NpaxTHICCKUX 3aHATHH:

CrocoGBI 3aJaHiA BPEeMEHHBIX [TAPaMETPOB, HAYaBHBIX ¥ I'PAaHHYHBIX YCIIOBHI HPH PelIeHHE HecTa-
IUOHAPHOH 3a/{auM TENNOUPOBOHOCTH B coBpeMeHHOM CAE — xoMiiekce.

Tema 1.3. Mcnone3oBanue corpeMeHHBIX CAE-crcTeM NpH pelIeHnn 3a/1a9 TepMOyHIPYTOCTH.

Coaep:xanue NpakTU49eCKUX 3aHATHHA:

Pacuer n3MeHeHHs HANPOKEHHO-IE(QOPMAPOBAHHOTO COCTOSHNA KOHCTPYKIIHY Ha OCHOBE pPe3yibTa-
TOB DEIICHHS HeCTAllHOHAPHOH 3a1a4yl TeIIONPOBOAHOCTH METOJOM KOHEYHBIX 3AEMEHTOR B COBPEMEHHOM
CAE — xoMIIekce.

Pazyien 2. HenuuelHpIA KOHCTPYKIMOHHEIN aHau3.

Tema 2.1. OcoOeHHOCTH MOAENHMPOBAHHS KOHTAKTHOTO B3aHMOJACHCTBHA IPH PELIEHHH 3ajad Teo-
PHH yrpyrocty cospemeHHpMu CAE-cucTeMaMi.

Coneprxanue IpakTHICCKUX 3aHATHIA:

3agaHue YCHOBMH KOHTAKTA JeTANEH B y31aX [IPU PELUCHHH 33134 MEXaHHYECKOTO B3aUMOICHCTBHS
METOOM KOHEYHBIX HeMeHTOB B coBpeMeHHOM CAE — xoMmiekce.

Tema 2.2. UcnonezoBanue coBpeMeHHbIX CAE-cucTeM IpH pemeHuH 3a1ad YIPyTromIacTHYHOCTH.

CopeprxaHue IpaKTHYECKUX 3aHATHEH:

Pacuer manpsxeHHO-1e(OPMUPOBAHHOIO COCTOSHUSA KOHCTPYKIHH METO/IOM KOHEYHBIX 3JIEMEHTOB
IIpH HENMBEHHOK IOCTaHOBKE 3a1a4d B coBpeMeHHOM CAE — xommnekce.

Tema 2.3. Hcnonesosarue coppeMeHHbIXx CAE-CHCTEM IIPH MOJANBHOM H IapMOHHYECKOM aHAH3e
KOHCTPYKHHUH.

Copeprxanue IpaKTHIECKAX 3aHATHI!



Omnpenenenne cOOCTBEHHBIX U BRIHY>KASHHBIX KOoNeOaHAH KOHCTPYKIUH METOXOM KOHEYHBIX 3JEMEH-
TOB B coppemeHHOM CAE — KOMITIEKce.

Paszen 3. Mexanuka JKHUAKOCTH U rasa.

Tema 3.1. HMcnons3oanue coBpeMeHHBIX CAE-cHCTeM Npy pelieHuH 3aja4 MHIPOMEXaHHKH, Ta3o-
BOH JIHHAMHKH.

CozeprxaHue IIpaKTHYECKUX 3aHATHIL:

Pemenne 3amaum JUHAMEKE JBHKSHHS JKH/IKOCTH B KAHATE TIEPEMEHHOIO CEYEHHI METOIOM KOHEY-
HBIX 3JIEMEHTOB B YCIOBUAX JAMHHAPHOTO ¥ TYpOYIEHTHOIO IOTOKOB B coBpeMeRHOM CAE — XoMIITeKce.

Tema 3.2. HMcnonpzosanue corpemerHbIX CAE-cHCTeM IIpH pelneHnw 3aqad THAPOAHHAMUKH Tede-
HHEH 0 CBOGOIHBIMY IPaHHIIAMH,

CojepxaHue HPaKTHYECKHX 3aHATHI:

Pemenue 3apaum rMApOOMHAMMKY TeUeHHMH cO CBOOOJHBIMM IpaHuuaMH B coBpeMeHHoM CAE —
KOMIJIEKCE.

Tema 3.3. Hcnonesosarme coBpeMeHHBIX CAE-cHcreM ITpH peHieHuy 3a0a4 00TeKaHMs TeJ IOTOKOM
JKUAKOCTH MIIH Ta3a.

Conepxanue NpaKTHHYECKUX 3aHATHI:

Perrenne 3amaun oOTekaHHs Tella HOTOKOM JKHAKOCTH UK rasa B copeMernoM CAE — koMriekce.

5. OIEHOYHLIE CPEACTBA IJIA TEKYHIEI'O KOHTPOJIS YCIIEBAEMOCTH, ITPO-
MEKYTOUHOM ATTECTAINHHA 110 HTOTAM OCBOEHUS JUCHMILIAHBI 1
VYUYEBHO-METOAMYECKOE OGECIIEYEHUE CAMOCTOSTEJLHOM PABOTDI
: CTYAEHTOB

5.1. Tekymuii KOMTPOJIb YCIEBAEMOCTH
Bonpoce! aas pefiTuHr-xoaTpoaa Nel

JeiicTBus Hal MaTpHLaMA (CHOKeHHE, YMHEMKEHHE, TPaHCIIOHHPOBAHKE | T.11.).

Juddepennupopanie MaTpHYHBIX COOTHOUICHHH,

MarpuaHas Gopma 3aHcH TEH30PHBIX BEMUYHH.

MeTtoas! peneHHs THHEHHEIX CHCTEM

Haddepenmansaoe ypapHeHHE TEIIIONPOBOJHOCTH

3akon Pypbe, JaTe omnpeneneHHe KOXPQUIMEHTY TEIUIONPOBOJHOCTH, TEMIEPATYPHOMY IIOIIO,

TEMIIEPATYPHOMY T'PagHeHTYy.

7. BapmanmonHas I0CTaHOBKA 3aJa4d TETUIONPOROJHOCTH H ¢¢ YHCICHHAs Pealli3anud METOJ0M KO-
HEYHBIX 3JICMEHTOB.

8. PacuerHrle cXeMbl IIPH MOJENHPORAaHHH KOHTAKTHOIO B3aUMOJACHCTBHA Tel B PaMKaX pelIeHHs 3a-
Jay TEITONPOBOJHOCTH METOAOM KOHEUHBIX 37IEMEHTOB.

9. T'paBudHEBIE YCIOBHS TEILIOOOMEHA.

10. IonaTHe 1 NoCTaHOBKA KpaeBOH 3ajaull B MEXaHHKe TRepIOro jAedopMHpyeMoro Tena

11. Bapuan#onHas IMOCTAaHOBKA 3afadd TEOPHH YIPYTOCTH M €¢ YHCIECHHAS PEalH3alud METOXOM KO-
HEYHBIX HJICMEHTOB.

12. MaTpuma ecTKOCTH, Marpuua zgedopMaluii, BeKTOp Y3TOBEIX IepeMCEIICHHE OJHOMEPHOro
JIBYXY3/I0BOIO KOHEYHOTO 3JIEMEHTA.

13, Martpuna xecTKOCTH, MaTpuia nedopManuii, BEKTOP Y3JOBBIX TepEMEIEHAN IBYMEPHOIO
TPEXY310BOr0 KOHETHOTO 2IEMEHTA.

14. KoHeuHo-31I1eMEHTHAS CXCMa PELICHUA 34/1a9H TEPMOYIIPYTOCTH

15. Kunematiueckue rpaHAYHEIE YCIIOBHS M HX BIHSAHHE Ha TOYHOCTH PE3yJILTATOR.

Sk W=

Bonpoen! nist peiiruar-KoHTpos No2

AJropHTM YHCISHHOrO PEIEeHU KOHTAKTHBIX 3a/lay METO/0M KOHEYHEIX 3JIeMEHTOB.

2. AJNTOpPHTM YHCIEHHOTO PelleHHA KOHTAKTHBIX 33/1a4 METOZIOM KOHEUHEBIX 3JIEMEHTOB IIPH MOIBHIK-
HOM KOHTAKT€ C TPCHHEM.

3. ANropHTM YHMCIEHHOIO PEIIeHMs KOHTAKTHBIX 3314 METOJ0M KOHEYHEIX DJICMEHTOB IIPH COEJIHHE-
HHSX C HATATOM.

4. ANropHTM YHCIEHHOIO PEINEHHs KOHTAKTHBIX 33129 METOMOM KOHEUHEIX DIIEMEHTOB IIPH TEMIIEpa-
TYPHEIX JedopManusax (B YCIOBHAX BO3ZMOXHOTO Pa3MBIKAHHA KOHTAKTa),

i
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Mozenu ynpyromacTHIECKOro AehOpMHPOBAHHS, MCIIONBE3YeMBIE B KOHEYHO-3JIEMEHTHOM IIpOY-
HOCTHOM @HaNu3e, 00IacTH IPUMEHEHH.

HedopManronHas TeopHs ITACTHYHOCTH, €€ Pealn3anus HpH KOHETHO-3IIEMEHTHOM IPOYHOCTHOM
aHalH3e.

Teopus TeyeHns, ee pealuzalys NPy KOHEUHO-9IEMEHTHOM MIPOYHOCTHOM aHATH3E.

OcobeHHOCTH pelrteHud 3ajay TePMOINIACTHYHOCTH NPH KOHEYHO-3JIEMEHTHOM IIPOYHOCTHOM AHE-
JH3e.

PacuerHble CXeMBI IIPH pEIUEHHH 3a/a9 MOJANBHOI0 aHAIM3a METO/IOM KOHEUHBIX JJIEMEHTOB.
PacueTHrple cxXeMBl IpH peIleHHH 3aJa4 TapMOHHYECKOro aHallu3a METOI0M KOHEYHBIX 3JeMEHTOB.
BosMmoxHocTH coBpeMeHHEIX CAE-KOMINEKCOR O peIleHHIo 3afayu HecTallHOHApHOH HelUHeHHOMH
JIHAMHKH.

BozmoxuOCTH coBpeMeHHEIX CAE-KOMIIIEKCOB IO PEINEHHIO 33184 MEXAHUKH Pa3pyIIeHHS

Bonpockl aas peATHHr-KOHTpo s Ne3
MeToapl AHCKPETHIALWH YpABHEHUH JBHKEHHS BI3KOH JKHIKOCTH ¥ I'PAHHYHBIX YCIOBHH.
Mojyene BazkOH SkHAKOCTH. JluHeHHO-BA3Kad (HBIOTOHOBCKAS) JKHAKOCTh. YpaBHeHHs Hapbe-
Croxca.
Cucrembl ypaBHeHHUR UL BI3KOHR HecxuMaeMolt :xukoctd. HauallbHBIE U IPAHUYHBIE YCIIOBHSL.
CucreMBl ypaRHEHHH IS BA3KOH cxxmmaemoi iunkocTi. HawaapHEIe H rpaHHYHBIE YCIOBUA.
Monenupopanue TaMHHAPHOTO JBHYKCHHUS HECKHMaeMoi BA3KOH JKHIKOCTH
Mopenuposanue TypOyNIeHTHOTO ABHKEHNA HECIKIMAeMOH BA3KOH KHUAKOCTH
Ocnopurle Mogemu TypOynentHoctd B CFD makerax
Juccunanys 3Hepriy B BA3KOH TEIUIONPOROIHON JKUIKOCTH.
Mojemuposanre oOTeKaHUS TENA ITOTOKOM BS3KOH HECXKMUMAEMOM XM IKOCTH.
MoienupoBaHye BHEIIHETO CKUMAEMOr0 TeHeHM.
Mozaenuporanue NepUOAMYECKOT0 TEUSHHS M TEILIOIepeHoca (IpHUMep peLIeHHd 3ajJadd pacuera
PELIETKH TEII00OMEHHHKA).
Mogempopanue TeueHnH co cBOOOAHEIMA I'PAHHUIIAMH.
JluckpeTH3anys pacyeTHEIX obracTeif. MeTOIEI H aNropUTMEL IUCKPETU3AIIHT
Pacuetnasg cxema npH pellleHHH 3aa4 THAPONMHAMEKH 11 Te9EHHIT ¢ OTKPEITEIMUA TPaHMIIaMH.
PacuetHas cxema IS perueHus 3a1ay MEIpOJHHAMUKY [py oOTEKaHHY Tell [IOTOKOM HecKHMaeMoH
JKHAKOCTH.
Pacuernas cxema s pelieHUd 33189 MOJE/IMPOBAHUS BHEITHETO CKHMAEMOro TeUEHHSI.
OcobeHHOCTH HCHONB30BaHU JHHAMMYECKHUX CETOK B 3a/1auaX BEIYHCIMTENLHON THIPOIMHAMHIKH.
Oco0eHHOCTH peIlleHHs CONPSDKEHHEBIX 3a1ad TEApo(ra3o)IMHAMUAKH, TEIIOBOTC W MEXaHUYECKOT0
HATPyKEHHS.

5.2. Hpomemy*roqﬂaﬂ arrecrauud 1o HToraM OCBOCHKA JHCIHIIIIHHEBE
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Bomnpocs! K 3K3aMeHy
(OcHOBHAst KOHLIENIMA KOHEUYHO-3TIEMEHTHOTO aHANN3a, JIOKaNbHAs allPOKCHMAIU pacdeTHOH 00-
NacTH.
OcHOBHEIE IIPaBHIIA IIOCTPOCHAS KOHEUHO-DJIEMEHTHEIX MOJICTeH.
OnoMepHBIC KOHSYHEIE ANEMEHTHI, WX WHTEPHOSIIHOHHBIE TONMHOMBL U (YHKIIHH (GOPMBL.
JIByMepHEBIE TPEXY3HORBIE KOHEUHKIE 3IEMEHTHI, WX HHTEPIOISIHOHHBIE IONMHOMEL H (QYHKIMH
(hopMEI.
JIByMepHEIE YeThIPEXy3JIOBblE KOHEUHEIE 3IEMEHTE, MX MHTEPHIONALHOHHEIE TOTHHOMEL H QYRKIHH
(hOpMEL.
TpexMepHEIe KOHEYHBIC 2IEMEHTE], UX HHICPIIOIALMOHHEIE TOTMHOMBL B GYHKIUH GOpMEL.
WHTeprnonupoRanie BeKTOPHBIX BEIHYHH IIPH JIMCKPETH3ANWH OJHOMEPHBIMH, JBYMEPHBIMH H
TPEXMEPHBIMH KOHETHBIMH 3JIEMEHTAMH
JlokanbHEBIE CHCTEMEI KOOPAKRHAT (L~ KOOPAWHATE) I OQHOMEPHEIX KOHEYHEBIX JIEMEHTOB.
JlokanpHBIE CHCTEMBI KOOpAHHAT (L- KOOpAUHATEI) I JBYMEPHBIX KOHEUHEIX BIIEMEHTOB.
JiokanpHbIe CHCTEMBI KOOPAHUHAT (L- KOOpAMHATEI) I TPEXMEPHEIX KOHEYHEIX 3IEMEHTOB.
CpoiicTBa HHTEPIOIHUOHHEIX TOIMHOMOB (CXOOUMOCTE, HETIPEPLIBHOCTE)
HETepnonguoHHbIE TOMMHOMB! CKATSPHEIX BeJIMUKH 11 JUCKPETH30BaHHoit 001acTi
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WHBTepnonAIMOHHEIE IOTMHOMEL BEXTOPHBIX BENHYMH U AUCKPETH30BaHHOH 0bnacTy

ANTOpPHTM pellleHHS CTAllHOHAPHBIX 3a0a4 TEOPHH 10 METOAOM KOHEYHEIX 3JIEMEHTOB.

ANropHuTM pellleHus HeCTallOHapHEIX 33124 TEOPHUH MO METOIOM KOHEYHEIX 3/IEMEHTOB.
AnnpoxcuManusg pacueTHEIX obnacTelt 1 00BEMOB ¢ KpHBONHHEMHEIMH rpaHuniamMu. OIHOMEpPHEIE
KOHEUHEIE 37IeMEHTHI BEICOKHX MOPSAKOR H MX IONHHOMEL

ATImpoxcAManus pacueTHEIX o0nacTei 1 00LeMOB ¢ KpUBOJIMHEHHEIMY I'paHHLaMu. [[ByMepHEIe Ko-
HEYHEIE 3JIEMEHTEI BBICOKHX ITOPSIKOB ¥ HX HOIHHOMEI.

AuddepeHnuancioe ypagHeHNE TEMIONPOBOIHOCTH

3akon Dypre, Hare onpenenedHue KO3QHUUMEHTY TEMIONPOBOTHOCTH, TEMIEPATYPHOMY O,
TeMIEPATYPHOMY I'DAjIHEeHTY.

BapuanuonHas 1mocTasoRKa 3aiadM TEIUIOIPOBOAHOCTY M €€ YHCIEHHAas peanu3alids METONOM Ko-
HEYHBIX 3JIEMEHTOB.

PacueTnrpie cxeMBI IpH MOAENHPOBAHUM KOHTAKTHOTO B3aMMOASHCTBHA TE/l B paMKaX pelleHHs 3a-
Z1a4 TEMIOTIPORBOIHOCTH METOA0M KOHEUHBIX SIEMEHTOR.

['panuunrie ycnoBus TemnoodMena.

Ilougrue u nocTaHoBKa KpacBoll 3aaun B MeXaHHUKe TBEPIOro AeopMUPYEMOro Tela
BapnanuonHas DOCTaHOBKA 3a/la9dl TEOPHH YIPYrocTH U €€ YHCIeHHAd peanu3anus MeToJoM KO-
HEYHBIX 3EMEeHTOB.

Marpuna xecTKocTH, Marpuua aedopMalnui, BeKTOp Y3JOBEIX II€peMEIeHHH OJHOMEPHOro
IBYXY3TOBOI0 KOHEUHOI'O 3IEMEHTA.

Matpuna xecTKOCTH, MarpHua nedopMainuii, BEKTOp Y3JOBBIX IIEPEeMEIIEHUN IBYMEPHOTO
TPeXy310BOr0 KOHEUHOTO 3IEMEHTA.

KoneuHo-nneMeHTHAS cXeMa PeIIeHHS 3a71adl TePMOYIPYTOCTH.

KnnemaTudgeckue rpaHMgHEIe YCIOBUS H UX BIMAHHE Ha TOYHOCTE Pe3yibTaToR.

ANTOPHUTM YHCIIEHHOTO PEIIEHH] KOHTAKTHBIX 33/1a9 METO0OM KOHEYHBIX SJIeMEHTOB.

ANTOPHTM YHCIEHHOI'O PeIieHHs] KOHTAKTHBIX 33/1a9 METOJ0M KOHEUYHBIX 3JIEMEHTOR IIPH I1QJIBHIK-
HOM KOHTAKTE C TPEHHEM.

AnropuT™M YHCIEHHOTO pPEIIeHHA KOHTAKTHEIX 3aJa4¥ METOJ0M KOHEYHBIX 3JIEMEHTOB IIPH COSIUHE-
HHUSAX C HATATOM.

ANTOPUTM YHCHEHHOIO PElIeHHs] KOHTAaKTHBIX 3a7a9 METOJA0M KOHEUHEIX 3IEMEHTOR IpH TeMilepa-
TYpHBIX JehopManugx (B YCIOBHSX BO3MOKHOIO pa3sMBIKaHUs KOHTaKTA).

Mogenu ynpyronnacTadeckore Ae(opMHpPOBaHHS, HCIONL3YEMEIE B KOHCHHO-9JIEMEHTHOM MpoY-
HOCTHOM aHain2e, 00IacTH IpUMeHeHHsI.

Hedopmanmonsas TeOpHs IIACTHYHOCTH, €€ PEANH3aIMs IPH KOHEYHO-31IEMEHTHOM POYHOCTHOM
aHaM3e.

Teopus TeueHN, ee peaan3alysd IpH KOHSUHO-3IEMEHTHOM IPOYHOCTHOM aHalN3e.

OcobeHHOCTH pelleHus 3a1ad TePMOTUIACTHYHOCTH TIPH KOHEYHO-3JIEMEHTHOM MPOYHOCTHOM aHa-
aaze.

PacueTHEBIE cXEMBI IPH PEllleHUH 38129 MOJANIEHOr0 aHan|3a METOJOM KOHEUHEIX 31IeMEHTOB.
Pacuernsie cxeMBl IPH pelIeHUH 33/1a9 rapMOHHYECKOI0 aHAIIM3a METOJOM KOHEYHEBIX 3IIeMEHTOB.
BoamozxsocTr coppeMedubIX CAE-KOMILUIEKCOR 0 PellleHHIO 3aiad HeCTallMOHapHoH HelHHeHHOH
JUHAMHUKH.

MeTtoar! DUCKPETHIANWH YPABHEHHH IBHIKCHHS BA3KOH JKHIKOCTH U TPAHAYHEIX YCIOBHEH.

Mogens Ba3koi sxupkocTd. JImHeHHno-BA3Kad (HBIOTOHOBCKAs) JKHAKOCTL. YpaBHeHusa Hasne-
Crokca. '

MojenupoBaHue JJAMUHAPHOTO JIBHIKEHMS HECXKMMAEMOH BAZKOH XUIKOCTH

Mogenupopanye TypOyIeHTHOIO ABHXXECHHA HECKUMAaeMOU BA3KOM KUAKOCTH

OcHoBuble Mogenu TypbynentHocTH B CFD makerax

Mozaenupopanue 00TexaHHs Tela IOTOKOM BA3KOH HecKmMaeMoOH KUIKOCTH.

Mogenupopanue BHEIIHETO CKIMAEMOTO TEUCHHS.

Mopenupopanue Tegenuii co cBOOONHBEIMY IPAHHIIAMH.

Juckperusaus pacyeTHEIX obnactelf. MeToibl H aNropaTME! IACKPETH3aLUA

PacuerHas cxema npy pelieHHHM 3a1a4 FTHAPOJMHAMHEKH JUIS TeYEHHH © OTKPHITEIMH MPaHHIIAMHU.
Pacuernas cxema juisa peleHus 3anay THAPOIMHAMUKH IPHU 0OTEKaHHHE TENl IOTOKOM HECKHMAEMOH
HKUKOCTH.



51. PacyeTHas cxema Aiis pelleHus 3aa4d MOJIeNHPOBAHHS BHEIIHETO CKUMACMOT0 TEYCHYA.

52. OcoOEHHOCTH UCIIOIB30BAHMS IMHAMUYECKHMX CETOK B 3aJa¥aX BhIMUCIHTEILHON MTHAPOIMHAMUKHY.

53. OcobeHHOCTH pelleHHs CONPSHKEHHBIX 3a/1ad THAPO(ra30)IHHAMUKH, TEIJIOBOTO H MEXaHHUECKOTO
Harpy KeHus.

CamocTogTennnas padoTa CTyAEHTOB
CamocTosTensHas paboTa cTYIEHTOB BKIIOYAET TEKYIIYIO H TBOPUCCKYIO IPpoOIeMHO-0PHCHTHPOBAHHYIO
CaMOCTOSTENBHYIO paboTy.
CamocTogrensHas paboTa cTYIEHTOB HallpaBlcHa Ha YIIyOJieHue | 3akpeniieHHe 3HaHHi CTyIeHTa,
Pa3BHTHE IIPAKTHYECKHX YMEHHUH 1 BKITIOYaeT B ceds:
* pabOTy ¢ NIEKIHOHHBIM MATEPHANIOM, TIOUCK 1 0630p NTUTEpaTyPHl X 9M1eKTPOHHBIX HCTOYHHUKOB
uHQOpPMALHY 10 UHIMBUYAIEHO 33)IaHHON 11pobieMe Kypcea,
*  BBIIOJHEHYE JOMAIIHETO 3a1aHNd;
*  OIEPEXKAIOMIYIO CaMOCTOSTENBHYI0 paboTy;
* H3YYEHHE TeM, BEIHECEHHEIX Ha CAMOCTOSTENBHYIO IpopaboTKy;
* [IOATOTOBKY K IPAKTHYECKHM 3aHATHIM;
* TNOJATOTOBKY K KOHTPONBHBIM paboTam.
TeMBl, BHIHOCHMBIE Ha CAMOCTOATENBHYIO PaboTy:
[lepeyenrs Hay4yHBIX IPOOIEM ¥ HalpaBAeHUHA HAYYHEIX HCCIIEOBAHMMA:
* Mertoms! peneHus 3aa9 MEXaHUKH pa3pylIcHHI METOOOM KOHEYHEIX 3IeMeHTOB, peallH30BaH-
Hble B coBpeMeHHEBIX CAE - cucteMax;
*  MeTonn pelienys 3aa4 MEXaHHUKH CILIOHIHBIX CPEJl ¢ IOABMKHBIME MPaHHIaMK METOAOM KO-
HEYHBIX 3JIEMEHTOB, peani3oBanuble B coepeMeHHEIX CAE - cucremax;
TeMBI HHTUBUAYATIEHBIX 3a/(aHMii:
IIpoextuposanre 3D cOopku M DpopeneHHe TEPMONPOUYHOCTHOIO AHANM3A € MCIOJB30BAHHEM
cospeMmeHHbIX CAE - cucteM.
TeMEl, BEIHOCHMEIE Ha CAMOCTOSITENIBHYIO IpopaboTKy:
*  OCHOBHBIE TEOPETHYECKHE ACIIEKTLI METOA KOHEYHEIX STIEMEHTOB;
* Pacuer Oonpmux nedopmaunuit MeETOJOM KOHEYHBIX 5JIeMEHTOB B coBpeMeHHBEIX CAE -
CHCTEMaAX;
* Pemenne conpsiKeHHBIX 337a9 METOJOM KOHEUHBIX 3JEMEHTOB B coBpeMeHHBRX CAE —
CHCTEMAX.

DoHA O1eHOYHEIX MaTepranos (POM) fs npoBeAeHHs aTTeCTAllMH YPOBHs CGOPMHPOBAHHOCTH
KOMIIETEHLHH 00yJaroIuxcs IO JUCIHIITHEE 0GOpMIICTCS OTAENBHEIM JOKYMEHTOM.



6. YUEBHO-METOJUYECKOE H HHOOPMAIIMOHHOE OBECITEYEHWUE T CIIAILIHBL

6.1. Kuuroodecne4eHHOCTD

HaumeHoRaHHE AUTEPATYPLL: ABTOP, HA3BAHHE,
BHil H3AaHHSA, H31ATeNLCTBO

I'op w3nanrps

KHUI'OOBECITIEHEHHOCTE

Haneune B anexrponnom katanore 3BC

1

2

3

Ocnopnas nuTepaTypa

1. Conparkun, A, B, BreneHue B MeTOA KOHEY-
HBIX 37IeMEHTOB - yaeOHoe mocodune / A, B.
Conaarxus, E. C. Bapanosa, — CaHKT-
IletepGypr : BI'TY "Boenmex" um. J.®. Vern-
HORa, 2020. — 123 ¢c. — ISBN 978-5-907324-
05-3.

2020

Teker anexrponnwiii // Jlans ; anexTponHo-OubnHoTEYHAS
cucrema. — URL: https://e.lanbook.com/book/172238

2. SolidWorks Simulation. WHxeHepHeiii ana-
M3 A0 NPoecCUOHAIOR: 3a5avHt, METOIL!,
peKOMEHRALMH [DneKTpoHHbIE pecype] / Ans-
mosckni A.A. - M.: IMK Tlpece

2015

http:/fwww.studentlibrary.rni/book/ISBN9785970601402 htm
1

3. Pemenne 3a1a4 TEOPUH YIIPYTOCTH METOAOM
KOHEUHBIX 3/1EMEHTOB [3NIeKTPOHHEHT pecypc]:
Yueb. nocobue / A.B. Kotosuu, .B, Cranke-

BHY. - M.: MzpatenscTBo MI'TY nm. H. 3. Ba-

yMaHa

2012

htip:/fwww.studentlibrary.ru/book/ISBN9785703835678.htm
|

4. Pagun, B, T1, MeToa KGHEYHBIX 3REMEHTOR B
JMHAMUYMECKHX 33;a49aX CONPOTHBASHHA MaTe-
pranos : yaebHoe nocabue / B. I1. Panuw, 10.
H. Camorug, B. TI. Yupkor, — Mocksa :
DOUIMATIIAT, 2013, ~- 316 ¢. — ISBN 978-
5-9221-1485-1.

2012

Texcr : anextponneli // JIaHb : 3neKTpoHHO-DHONIKOTEHAA
cucrema. — URL: https://e.lanbook.com/book/59668

5. Haytog, P. 3. IIporpaMmMHan pean3als
MeToAa KOoHeuHBIX 3eMeHToB B MATLAB :
yuebnoe nocodue / P. 3. Jlaytos. — Kasans :
KdV, 2014, — 106 ¢. — [SBN 978-5-00019-
313-6.

2013

Texer : anexTporHbL // JTaHs : anekTpoHHO-GHENHOTCUHAS
cuctema. — URL: https://e lanbook.com/book/72805

JonoaHuTeILHAA

JMTEpaTypa

1. Tlpucexun B.JI. OcHOBB! METONA KOHEYHLIX
JNEMEHTOB B MeXaHNKe AeQOpMHPYEMEIX TEJI
[SmekTpoRHELL pecype]: yuebHuK/ [IpHeekun
B.JI., Pactopryee I"M. — JnexTpoH. TekcTo-
rrle ganHele. — Hoeocubupek: HosocuGup-
CKHii rocyaapcTBeHHBIH TexHUHeckuit YHHBE-
CHTET,

2010,

http:/Awwrw. iprbookshop.rw/45417.— DBC «IPRbooks»

2. Penienne 3a5a4 MEXaHHUKH CINIOIUHOM cpenbl
B IIPOTPAMMHOM KOMIUIEKCE
ANSYS[3nexTponnstit pecypel: Meron, yxa-
3anug / M.B. Mypawos. C.JI. Tlanun, - M.;
Hzparenscteo MI'TY um. H.3, baymana

2009

http://www.stndentlibrary.r/book/bauman_0343.html

3. CamoruH, I0. H. Meton KOHeUHEIX 3NeMEH-
TOB B JHHAMHYECKHX pacyeTax TypOoMaimH :
yuebHoe nocobue / 10, H. Camorug, C. A.
Ceprog, B. I1. Yupkog ; nox pepaxuueit B. 1.
Yupkora. — Mocksa : PM3MATIINT, 2016.
~— 212 ¢. — ISBN 978-5-9221-1681-7.

2009

Texcr : 21eKTpoHHELH // JIaHb | 37eKTpoHHO-BubIHoTEUHAS
cucreMa. — URL: https://e.lanbook.comvbook/91149

4. MnTepdeiic u reHepHpORAHHE CETKH B
ANSYS Workbench [Dnextponneii pecypc]:
Yueb. nocobue no kypey "TeoMeTpHuecKoe
mogenuposanne B CAIIP" / E.IO. Bepxotyp-
kMH, B.H. [Tamenko, B.B. [aceuknii, - M.: M3-
JareascTeo MI'TY um, H. O, baymana

2013

http://www.studentlibrary.ru/book/ISBN9785703836910.htm
L

6.2 Ileproguueckne u3IAHMN:

1. XKypuan « CADFEM REVIEW » / Hayuso-Texuudeckuii ;kypHan ot xomuanun KAJJOEM.




2. Xypuan «ANSYS Advantage. Pycckas pemaxiusy/ MIKkeHepHo-TeXxHHYecKMi JKypHa, opuuu-
ajbHOE IeJaTHoe H3ganue xoMuaaua ANSYS, Inc.

6 .3 HatepHer-pecypch

Haszeanue nopmana CCBLIKA
Yuebmo-MeTogHueCcKH# KoMIlieke Huciu- | https://cs.cdo.visuru
IVIMHBl pa3MelleH Ha 00pazoBaTelibHOM
ceppepe Bnl'Y. IlepconanbHeni aocTym
KaXJOro CTYJEeHTa K MaTepHaiaM ocy-
LIECTRISIETCS HE MO3JHEE IEpPBOH Hemenu
HU3YYEHUS TUCIIUIIIHHEL
Hayynas snextponnas Oubianorexa hitp://elibrary.ru/defaultx.asp
eLIBRARY .RU - poccuiickuii nuopma-
MOHHO-aHAIMTUYECKHI TopTail B obiactu
HayKH, TEXHOJIOTHH, METHIIUHL 1 0Opazo-
BAHHEA
«EnnHOE OKHOY JocTyna K obpazosarens- | hitp:/window.edu.rw/
HEIM pecypcam

MexaucIuILIHHApHOEe 00yUeHme http://www.nano-obr.ny/

CTareH 0 MaUIMHOCTPOEHUH hitp://machineguide.ru/

ITopran orpacneBoi nHpOpMaLKK 0 Ma- http://www.mashportal.ru/

HIMHOCTPOEHHH

Pecypc 0 MameHOCTpOEHHH http://www.i-mash.ry/

Texaudeckas IUTEpaTypa 110 MAUIMHO- http://www.mirstan.ru/index.php?page=tech

CTPOCHHIO

bubinorexa TEXHUYECKOM nMUTEpaTypEI http://window.edu.rw/library?p rubr=2.2.75.11.34

HmxenepHble pelneHna U3 paziu4sbex 00- | http://chertezhi.ru/

1acTelf IpoeKTHPOBAHUS www.all-library.com/ansys/
www.cadfem-cis.ru
https://cae.urfu.ru/ru/

Bcee o MammnocTpoenuu http://dlja-mashinostroitelja.info/

Coros MammmHOCTpouTeneH Poccrn http://www.soyuzmash.ru/

Vudopmanuonno-agannTrdeckuii caiit no | http://www.stankoinform.ru/index.htm
MaTepyasiaM 3apy0bexHOH eyaTH 0 CoBpe-
MEHHBIX TEXHOJOTHAX W HHCTPYMEHTAX AT
METALI000paboTKH

YuyedHO-MeTOHYCCKHE H3TaHU

1. Hpanuenko A.b. Mertonuueckne ykazaHUS K MpakTHueckuM paGoTaM o mucuurummHe «CHCTEMEI
KOHEYHO-3NIEMEHTHOTO anajim3a» 14 CcTyAeHToB HanpasieHus 27.03.05 [DnextpoHHEIH pecypc]
/ coct. Mpangenko A.B.; Buag. roc. yu-1. TMC - Bnagumup, 2021. - Jloctyn u3 KopriopaTHBHOI ce-
TH Bal'VY. - Pexxum poctyna: http:/cs.cdo.visu.rw/

2. Hpanuenxo A.b. MeToguueckue peKOMEHIALMA K BEITOIHEHHIO CAMOCTOATENBHON pabOTEL IO THUC-
nurnHe «CHCTEMBI KOHEYHO-3)IEMEHTHOTO aHann3ay I CTYAEHTOB Hanpasienus 27.03.05 [Dnek-
TPOHHEIH pecypc] / coct. Mpanuenkxo A.B.; Brnan. roc. ye-r. TMC - Baagumup, 2021. - Hoctyn us
KopropaTusHoi cety Bnl'Y. - Pexum noctyma: http://cs.cdo.visu.rw/

3. Heanuenko A.b. Oncnounsic cpeacTra no gucruminie «CHCTEMBI KOHEYHO-31EMEHTHOTO aHATH3aN
IV cTyaeHTOB HanpasieHus 27.03.05 [Snextporuslii pecype] / cocr. Mrapuenxo A.B.; Brnag. roc.
yH-T. TMC - Bnagumup, 2021. - Jloctynm u3 xopnoparusHOil cet Bnl'Y. - Pexum mocryma:
http://es.cdo.visu.ru/




Ilepeuens pecypcos HHGOPMANHOHHO-TEIEKOMMY HEKAIHOHIOI CeTH «Marepuer», HeoOX0TAMBIX
IS OCBOSHHS NHCIHILIHHLL
1) Hlopran Uentp aucrannuonHoro ofyvenmus Bial'V [anexTponnst pecype] / - Pexum moctyia:
http://cs.cdo.visu.ru/

2) Pazpien odunumansroro caitra Bal'Y, cogepxaunii omicamme 00pa3oBaTenbHOM IPOrpaMMBI [3/1EKTPOH-
Helii pecype] / - PexuM poctyma: O6pazoBatensuas nporpamma OOpasoBaTensHasd nperpamMma 27.03.05

«MuanoBatrxa» hitp://op.visu.rw/index ohp?id=167

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE AUCTIMILINHBI

Teopernyeckue 3aHsTHS, IPOBOJIATCS B AYMTOPHH, OCHAIIEHHOH MyIbTHMEAUHHRIM 0060pyIOBaHEEM.
IIpakTHYeCKHE 3aHATHS IPOBOJSITCS B KOMIBIOTEPHEIX KJIACCAX, CESA3aHHBIX C CYIIEPKOMIILIOTEPOM
«CKH® MOHOMAX» npouseogurenssoctso 4,7 T-dromnc. Ilepeyens HCIOAB3YEMOro MMITEH3HOH-
HOTO nporpaMMHoro obecredenns: akajgeMudeckue sepeun CAD/CAM/CAE-cicteM ANSYS, Solid-
Works Simulation, mporpaMMHsIT KOMIIIEKC KoMIbroTepHoi matematuky MATLAB.




8. OBECHEYEHHE OBPA30BATEJILHOI'O HPOLECCA AU JTAIT C OB3

8.1. YueOno-Meroauyeckne Hocobms AJist I ¢ OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbS

YaeOHo-MeToIHUeCKie MaTEPHAE! IV CAMOCTOSTENBHON 1 ayIMTOpHOH paborel 00yuarommxces U3
HHC/d MHBAIATNOB NPESOCTABNAIOTCA B (pOpPMax, a1anTHPOBAHHEIX K OTPAHHYEHHSIM HX 3[0POBDS H BOCIIPH-
ATHS HH(POPMallHH,

JUi i ¢ HapyINeHHIMH 3peHus:

— B (JopMeE ITEKTPOHHOTO JOKYMEHTA,

— B IIe9aTHOH (hopMe yBCIHUEHHEIM IPHPTOM.

Jist 11 ¢ HapYIISHNSAMHE CTyXa:

— B (hopMe BNEKTPOHHOTO JOKYMEHTA,

— B IIEYaTHOH (opme.

1 nan ¢ HapyIeHHAMH OTIOPHO-IBHIATEbHOTO annapara:

— B GOpME ICKTPOHHOTO JOKYMEHTA,

— B IeyaTHoH dopme,

8.2, MaTepuannHo-TexHUTecKkoe ofecedenne AHCHHILIHHGI A4 Joan ¢ OB3

Ocpoenne myucumUIHAET anami ¢ OB3 OCYIUECTBIAETCA C HCIONB30BAHUEM CPEACTB 00YUeHHS 06-
LLETO H CUeUHaTLHOr0 Ha3sHAYSHHY.

Ilpn obydeHHM CTYHEHTOR HapyIMCHUSIMH CITyXa IIPEAYCMOTPEHO MCIIOIb30BAHKE 3BYKOYCHIIHBA-
IOUICH anapaTypel, MYIBTHMEIUAREIX CPEACTE U APYIUX TEXHUYECKHX CPe]CTB IIpHeMa-Tiepenaun yueo-
HOH MHGOPMAIHH B JOCTYMHEIX dopMax g CTYAEHTOB ¢ HapyIEeHHAMH CIIyXa, MOOHIBHOI cuCTeME 06y~
HCHHA Il CTYACHTOB ¢ MHBATHNHOCTEHIO, HOPTATHBHON MHIYKUHOHHOM CHCTeMBL. YvueGHas ayaMTOPHA, B
KOTOPO# 00y4arOTCs CTYHEHTH ¢ HApyIICHHEM cityXa, 060pyIoBaHa KOMIBIOTEPHOH TEXHHKOM, ayHOTeX-
HHUKOH, BUACO-TEXHUKOH, HIEKTPOHHOH JOCKOH, MyNIbTHMEHIHON CHCTEMOI.

ITpu obyuenun cTyneHTOR ¢ HapyIIeHHAMH 3pCHHS! IPEIYCMOTPEHO HCHONBE30BAaHHE B JIEKITHONHBIX
¥ yUeOHBIX ayIHTOPUAX BOIMOIKHOCTH NPOCMOTpa yHalleHHBIX 00LeKTOB (HApUMED, TEKCTa Ha OCKE FIIH
Claiila Ha 9KpaHe) IPH IIOMOIIA BHAEOYBEIMIHTENCH i1 YHAICHHOTO IIPOCMOTpA.

Ilpn obyuennu cTymeHTOR HapyIICHUSAMH ONOPHO-ABHIATENBHOTO ANIIAPATA MCIIOIBIYIOTCA Allb-
TCPHATHBHEIE YCTPOHCTBA BBOAA HHOOPMAINK B APYIHE TEXHUYECKHE CpeziCTBa IpHeMa-nepenadn yueGHolt
HHPOPMALIHH B AOCTYIHEIX (opmax s CTYIEHTOB ¢ HApYIIeHHIMH OIIOPHO-ABHTATENRHOIO alliapaTa, Mo-
OMIBHOM CHCTEMEI 00YYeHHUS LTS Toel ¢ HHBATHIHOCTEIO.

9.3. TpeGopanus k Gouay onenounbIX cpencTs 1as jui ¢ OB3

Hist CTyNEHTOB ¢ OrpaHHYEHHBIME BO3MOIKHOCTAMH 3A0POBRA IPEAYCMOTPEHEI JONOIHHTEILHEIE
OLCHOYHEIE CPEACTRA, IEPEYCHBb KOTOPBIX yKa3aH B Tabnuue 1.

Tabnuna 1 — JomonAuTeNEHEE CpeACcTBa OLEHHBAHHS [ CTYNCHTOB ¢ HHBAIHIHOCTLIO

Kareropuu crynenron Buael  mOMONHUTENBHBIX  OHeHOYHBIX | DOPMEI KOHTPOAA H OLEHKH pe3ymns-
CPERCTB TATOR 06yveHus

C HapymeHnamu cnyxa Tectsl, nucemerHEIe J1aGopaTopHele pabo- IlpenmyniecTeenHO ITHCBMEHHAs
Thl, BOIPOCEL K 3a4eTY, KOHTPOJEHLIE Pa- | mposepka

00THI

C mapyweHHsIMH 3peHHd

Coecenosanne 1o BOlpocaM K 3avery,
ONPOC 10 TEPMHHAM

[TpenMywmecTReHHO YCTHAS HpOBEpKa
(MHIMBRAYANEHO)

C mapymeHusMH OnopHo-
JOBHTaTeNRHOTO aNNapata

Peienne AHCTAINHOHHBIX TCCTOR, KOH-
TPOJIbHEIE paoThl, MHCHMEHHbIEe Nabopa-
TOpHBIE, CAMOCTOATENBHEIE PabOTHI, BO-
NPOCHI K 3a49eTy

HpeﬂMyu.lﬁC'l'BBHHO JHCTaHUHOHHB]-
MH MeTOIaAMH

C orpasnuenyusMu o ob-
WEMEAHIIMHCKAM  [IOKa3a-
HHSM

Tecrsl, nuceMeHHble nabopatopHeie, ca-
MOCTOATENLHEIE PAGOTEI, BOMPOCH K 3aye-
TY, KOHTPOJEHEIE PAaGOTE], YCTHBIE OTBETHL

[IpenmyecTBEHHO NPOBEPKA MeTO-
AdaMy, MCXOHA H3 COCTOAHHA 06yua-
IOIIErocs Ha MOMEHT IIPUBEPKH




8.4. MeToanyeckne peKoMEHAAIMH MO OIEHOYHBIM CPEXCTBAM ISl JIMI ¢ OTPAHMYEHHLIMH
BO3MOKHOCTHMH 30POBESA

Hust crynentos ¢ OB3 npexycmarpupaercs IOCTymHas (popMa IpeJ0CTABICHHS 3aIaHAR OLEeHOTHBIX
CPEICTB, & UMEHHO:

* B evaTHO dopme;

* B NIeUaTHOM (opMe ¢ yBennueHHBIM 1pH(TOM;

* B (pOpMe NMEKTPOHHOIO JOKYMEHTA,

* METOJIOM 4TCHHS ACCHCTEHTOM 3a/IaHisI BCIYX;

* IPEAOCTABICHHE 3a/[aHHUs C HCHOIB30BAHHEM CYPIIONepPeRoa.

CTymeHTaM ¢ HHBATMIHOCTEIO YRBEIHIHBASTCS BpEM:] Ha MOArOTOBKY OTBETOB HA KOHTPONBHEIE BO-
[IPOCHL.

HJ1s TaKKX CTYZeHTOB npenycMaTpuBaeTes AocTynHas GpopMa IpesocTaBICHUs OTBETOB Ha 3aJaHuUL,
a4 UIMEHHO:

— HHMCBMEHHO Ha OyMare;

— Ha0op OTBETOB Ha KOMIIbIOTEPE;

— HabOp OTBETOB C HCHONB30BAHUEM YCIYT aCCHCTEHTA,;

— IIpeACTaBJIeHHEe OTBETOB YCTHO.

ITponeaypa OUEHHBAHNMUA pE3YNHTATOR O0Y4YCHUS HHBAIMIOB IO JIACIIUILTHHE opelycMaTpuBaeT
NpeocTaBNeHue HEGOPMAHH B HopMax, ANANTHPOBAHHEIX K OTPaHUYEHUSIM UX 3JI0POBBI M BOCHPHATHI
HHpOpMaITu:

st 11 ¢ HapylIIeHHAME 3PEHHS:

— B ()OpME MEKTPOHHOTO JOKYMEHTa,

— B IIEYaTHOH (opme yBENHIEHHEIM MIPHAGTOM.

JLnist T ¢ HapyIneHHIMH cayXa:

— B $opMe 3NEKTPOHHOTO JOKYMEHTa,

~ B Ie4arTHoii dopme.

g I ¢ HapyINeHUsAME OTIOPHO-IBHTATEBHOTO annapara:

— B (popMe IMEKTPOHHOTO AOKYMEHTA,

— B riegaTHOH (opmMe.

ITpn HeobxomumocTH M 0OYYAIOIMUXCS ¢ WHBANMAHOCTHIO IpoLleypa OLIEHHBAHHS Pe3yIbTATOB
00yYEHHS MOXKET [IPOBOIUTLCH B HECKOILKO 3TAIIOR.
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