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1. llesu u 3212494 AU CIUILIHHBI

[ens n3ydeHus] TUCIMIUIAHEL: - JOPMUPOBAHKUE CHCTEMBI TPO(PECCUOHAIBHBIX 3HAHUN U
MIPAKTUYECKUX HABBIKOB UCIOJIb30BAHUSA COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUN
MPOEKTUPOBAHUS U pa3pabOTKHU CIOXKHBIX KOHCTPYKIIMI B paMKaX aBTOMaTU3UPOBAHHBIX
xomruiekcoB CAJ[-CAM-CAE; penieHue 3aj1a4 MEXaHUKU TBEPJIOTO Tena (MPUMEHUTETBHO
K MH)XCHEPHOMY aHaJIM3y KOHCTPYKIUMA JIA) ¢ MOMOIIBIO METOAa KOHEUHBIX DJIEMEHTOB.
3agaun U3y4eHUs JUCHUIUIMHBL: - OCBOCHUE 3HAHUN U HABBIKOB MCIIOJIb30BAHUS
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI METOla KOHEYHBIX 3JIEMEHTOB MPU
MPOEKTUPOBAHUM KOHCTPYKIUM JIA.

Kparkoe cogepkanue TUCHMIIIMHBI

Brinonnenne nHxeHepHbIX pacu€ToB B nporpamMmHoi cpene MathCad (MathLab) npu
IPOEKTUPOBAHUU KOHCTPYKIMH JIA. MarpuuHblii METO/ IEPEMELIEHUI B PELIEHUH 3a1a4
CTaTUKU KOHCTPYKUIHNA. MeTO KOHEUHBIX 3JIEMEHTOB B MEXaHUKE KOHCTPYKIIMIA.
Koneunble 351eMEHTHI AJ11 MOJEIUPOBaHUA JedopMaliil CUJIOBBIX KOHCTpYKLuH JIA.
KoHeuHbIe 371EMEHTHI U1l MOJEIUPOBAaHUS CPEAbl U KOHTAKTHBIX B3aUMOJECHCTBUN
koHcTpyKuuid JIA CooTHONIEHUST METOJ]a KOHEYHBIX JIEMEHTOB B 33/1a4aX JUHAMUKH.
Oco0eHHOCTH MPAKTUYECKUX PACUETOB MPU MPOEKTUPOBAHUN KOHCTpYKuuii JIA ¢
MCITOJIb30BAHMMEM ITPOTPAMMHBIX KOMIIJIEKCOB KOHEYHO-2JIEMEHTHOTO aHAJIN3A.
BrinonHeHne npoeKTUPOBOYHBIX U MIPOYHOCTHBIX PACYETOB XapAKTEPUCTUK KOHCTPYKLIAN
JIA ¢ moOMOIIBIO0 COBPEMEHHBIX KOHEYHO-JIEMEHTHBIX IPOTPAMMHBIX KOMIUIEKCOB Nastran
U Ansys

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HaET: COBPEMEHHBIE METO/IbI IPOBE/ICHUS PACUETOB
A9POAMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX,
MacCOBO-IICHTPOBOYHbBIX, THEPLUUOHHBIX U JPYTHX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALlMOHHOM U PAKETHOW TEXHUKHU

'YMmeeT: npuMeHsaTh coBpemennbie CAIIP npu
pacyeTe a3pOoIMHAMHYECKUX, MPOYHOCTHBIX,
PKECTKOCTHBIX, MaCCOBO-IIEHTPOBOYHBIX,
WHEPIUOHHBIX U IPYTUX TEXHUUECKUX
XapaKTepUCTUK KOHCTPYKIMI aBUAIIMOHHOW U
[PAKETHOU TEXHUKHU

HMeeT mpakTHYECKUI OMBIT: MPOBEACHUS PACUEThI
MO OIPEACIICHUIO a3POIUHAMHYECKUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
[IEHTPOBOYHBIX, HHEPIIMOHHBIX U IPYTUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALlMOHHOM U PAKETHOW TEXHUKHU

OIIK-2 CnocobeH NoHMMaTh NPUHLUIIBI PAOOTHI
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUN U
UCIIOJIb30BaTh UX JJIS PEIICHUs 3a/1a4
po(hecCHOHATBHOM IeITeTLHOCTH

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHpb MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT




1.0.13 IudpoBbie TEXHOIOTHH,

1.0.38 MeTo1 KOHEUHBIX DJIEMEHTOB,

1.0.22 CoBpemeHHbIE IPOTPAMMHBIE KOMITJIEKCHI,
[Tpon3BonCcTBeHHAsI MPAKTHKA (OPUEHTUPOBAHHAS,
g posas) (4 cemectp)

He npenycMmorpensl

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.38 MeTtoa KOHEYHBIX DIIEMEHTOB

3unaetr: Mmetoz Hptotona (pynkuuu Find,
Minerr),meTon cekyuux ((pyHKIus root),
HKCTPEMYM(YHKIUH, XapaKTEPUCTUKHI
COBPEMEHHBIXIIPOIPAMMHBIX IAKETOB,
[peaIn3yoInX METOJIKOHEUHBIX SJIEMEHTOB YMEET:
pelaTh CUCTEMBbI JINHENHBIX U
HEeJIMHEWHBbIXaIreOpanuecKux ypaBHEHUH, 3a1a4u
HeJMHEeHHOroaepopMUpOBaHHS KOHCTPYKIIUH,
MOJIEIIMPOBATHIIEMEHThI KOHCTPYKIUI paKeTHO-
KOCMHYECKONTEXHUKHU C UCTIOJIb30BAHUEM
OJTHOMEPHBIX, IUIOCKUXU IPOCTPAHCTBEHHBIX
KOHEYHBIX JIEMEHTOB VIMeeT MpakTU4eCKUH OIIBIT:
BJ1a/ICHUSANIPOrPAMMHO-BBIYMCIUTEIbHBIM
komiuiekcoMMathCad i BeinmosnHeHHs
WH)KEHEPHBIX pacueTOB,HABBIKAMU O(OPMIICHUS
HAy4YHO-TEXHUYECKUXOTYETOB B COOTBETCTBUU C
['OCT u ¢popMupoBaHUSIMATPUYHBIX YPaBHEHHH ¢
MCII0JIb30BaHUEMIIOIMATPHUIL U BBIIIOJIHEHUEM
MaTPUYHBIX Ollepanui

1.0.13 IludpoBsie TEXHOIOTUH

3HaeT: OCHOBHBIC MOHATHUS HH()OPMATUKH U
WHGOPMAIIMOHHBIX TEXHOJOTUI; HA3HAUYCHUE
Pa3ITUYHBIX TPOTPAMMHBIX CPEJICTB, TPUMEHSIEMbIX
MIPU IPOSKTUPOBAHUH COOTBETCTBYIOIINX OOBEKTOB;
NPUHLUIEI PYyHKIHOHUPOBAHMS I[MI00ATBHON CETH
HHTepHeT, IpoTOKoIbl 0OMeHa nH(opMaIliei B
MHTepHeTe; METOIBI U TIPOLIECCHI cOOpa, TIepeiaun,
00pabOTKH M HAKOILIEHUsT MH(OPMAIUH; 3aKOHBI 1
METO/bl HAKOIUIEHUS], IepeJadyu 1 00paboTKu
uHGOPMAINH C TOMOIIbIO KOMIIBIOTEPA, OCHOBHBIE
MOHATHS WHHOPMATHKU ¥ HH()OPMAITMOHHBIX
TEXHOJIOTUI; HABBIKU U IPUEMBI
POTPaMMHUPOBAHUSI HA PA3IIMYHBIX SI3bIKAX YMEET:
pa3paboTarh 00IIYI0 CTPYKTYPY HHPOPMAIIHOHHOM
CHCTEMBI i1 aBTOMATH3aIMX TIPOIIECCOB
pa3pabOTKu U3/1eNuil; HCIIONIb30BATh IPOTPaMMHbBIE
CpeACTBa MPH MPOCKTUPOBAHUH U HCCIIEJOBAHUIX
PaKeTHO-KOCMHUYECKOI TEXHHUKH; TOJIh30BATHCA
CHUCTEMaMH MTOMCKa UH(POPMAINH; UCIIOIH30BaTh
BO3MOYKHOCTH BBIYMCITUTEIIbHONTEXHUKU U
POTPAMMHOTO 00ECTICUCHHUS JAJISl PEIICHUS 3a/1a9
00paboTKu MH(GOPMAIIMH, COCTABIIATh AITOPUTMBI H
KOMITBIOTEPHBIC TIPOTPAMMBI Ha Pa3JIMIHBIX SI3bIKAX
POrpaMMHUPOBAHUS, PeaTU3yIOIINe U3yYCHHBIE

MCTObI, TPOBOJAUTH UX OTIIAJIKY, TCCTUPOBAHUC 1




WCIIOB30BaTh €€ ISl peIICHUsI KOHKPETHOM 3a1auu
MeeT mpakTHYEeCKUI OMBIT: BIAJEHUS MPUEeMaMU
MOCTPOEHUS HHPOPMAIIMOHHBIX CHCTEM B
npodeccuoHaNbHOMN 1eATeIbHOCTH, OCHOBHBIMU
MeTonamMu padotsl Ha [I9BM ¢ npukiaaHeIMu
MIPOTrPaMMHBIMU CPEJICTBAMM; UCTIOJIb30BaHHUS
COOTBETCTBYIOLIMX IPOrPAMMHBIX CPEJCTB U
pa3IMYHBIMU IOUCKOBBIMU cucTeMaMu B MIHTepHeTe
U1 pELIEHUS 3a]1a4 [IPOCKTUPOBAHUS PAKETHO-
KOCMUYECKON TEXHUKH., COCTABICHUS
KOMITBIOTEPHBIX IPOTPAMM Ha Pa3IMUHBIX S3bIKAX
[IPOrpaMMUPOBAHUS, IPOBEACHUS OTIAIKH,
TECTUPOBAHUS JIJIs PELICHHS] KOHKPETHOMW 3a7a4n

1.0.22 CoBpemeHHBIE IPOTPAMMHBIE KOMITJIEKCHI

3HaeT: OCHOBBI KOHCTPYHUPOBaHUs AcTalEH,
Y3JI0B,MEXaHU3MOB U COEIMHEHHH C
HCIIOJIb30BAHUEMTBEPAOTEIBLHOIO KOMITBIOTEPHOIO
MOJIETTMPOBAHMS BCOOTBETCTBHUE C €IMHOM CUCTEMOMN
KOHCTPYKTOPCKOWIOKYMEHTAIH U Ha Oa3e
COBPEMEHHBIXIIPOTPAMMHBIX KOMIUIEKCOB, OCHOBBI
KOHCTPYHUPOBAHUs JeTallel, Y3JI0B,MEXaHU3MOB U
COEMHEHUH C UCTIOJIb30BaHUEMTBEPIOTEIIBHOTO
KOMIIbIOTEPHOI'O MOZIECJIMPOBAHUS BCOOTBETCTBUE C
€AMHOU CUCTEMON KOHCTPYKTOPCKOWOKYMEHTAIUU
U Ha 6a3e COBPEMEHHBIXITPOIPAaMMHBIX KOMIUIEKCOB
'YMeeT: BBINOIHATH rpaduyeckyto paboTy
BCOOTBETCTBUU C HOPMaMHU €IUHOMN
CUCTEMOMKOHCTPYKTOPCKON JOKYMEHTAIU!
CUCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUI;pa3padaThiBaTh KOHCTPYKITUIO JeTanei
y3J710B HOTJENBbHBIX MEXAHU3MOB PAaKETHON U
[PAKETHO-KOCMUYECKON TEXHUKH, BBIITOIHATh
rpadudecKyro paboTy BCOOTBETCTBUU C HOPMAMU
€IMHOW CHCTEMOWKOHCTPYKTOPCKOW TOKyMEHTAUU
CHUCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUI;pa3padaThiBaTh KOHCTPYKITUIO JeTanei
y3J710B HOTJENbHBIX MEXAHU3MOB PAaKETHON U
[paKeTHO-KOCMHUYECKON TeXxHUKH Mmeer
PaKTUYECKHH OTBIT: pabOTHI B
CTaHJAPTHOMIIPOTPAMMHBIX KOMIUIEKCOB
Pa3IMYHOIO BHJIa MHA3HAYEHUS; HABBIKAMHU
KOHCTPYUPOBAHMS Y3JIOB HarperaToB pakeTHOW 1
PaKEeTHO-KOCMUYECKOUTEXHUKH, PaOOTHI
BCTaHIAPTHBIX MPOTPaMMHBIX
KOMIIJIEKCOBPA3JIMYHOIO BU/1A U HA3HAUYEHUS;
HaBBIKAMMKOHCTPYMPOBAHUS y3JI0B U arperaroB
PAKETHON UPAKETHO-KOCMHUUYECKON TEXHUKU

[Ipou3BoACTBeHHAS MTPaKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemecTp)

3HaeT: OCHOBHbIE MOHATUS MH()OPMATUKU U
MH(GOPMAIIMOHHBIX TEXHOJIOTUI; HABBIKU U MIPUEMBI
IPOrpaMMUPOBAHUs Ha Pa3JINYHbIX A3BIKAX,
OCHOBHBIE MOHATUS UHPOPMATUKH U
UH(QOPMAILIMOHHBIX TEXHOJIOTHI; Ha3HAYCHHE
Pa3IUYHBIX IPOrPAMMHBIX CPEJICTB, MPUMEHSEMBIX
[pY MPOEKTUPOBAHUH COOTBETCTBYIOIIUX OOBEKTOB;
MPUHLUIEI PYyHKIMOHUPOBAHMS ITI00ATBHON CETH
HHTepHeT, npoTokoiibl 0OMeHa nHpopmanueil B

HHTepHeTe; METobl M MpoIiecchl cOopa, nepeiadu,




00pabOTKU M HAKOIUICHUS! HH()OPMAIMH; 3aKOHBI U
METO/Ibl HAKOTIJICHUS, TIEpe1au U 00pabOTKH
UH(OPMAIIUH C TIOMOIIBIO KOMITBIOTEPA YMEET:
COCTaBJIATh AJITOPUTMBI U KOMIIbIOTEPHBIE
POTrpaMMbl Ha Pa3ITUYHBIX SI3BIKAX
POTrPaMMHUPOBAHMSI, PEATU3YIOLINE N3yUCHHbIE
METO/IbI, IPOBOIUTH UX OTJIAJIKY, TECTUPOBAHUE U
UCIIOJIB30BaTh €€ [l pelleHUs KOHKPETHOMH 3a/1auu,
pa3pabarbIBaTh OOIIYIO CTPYKTYPY
MH(QOPMALMOHHON CHCTEMBI AJI1 aBTOMATU3aLluU
[POIIECCOB pa3pabOTKK U3IETHil; HCIIOIB30BATh
pOrpaMMHBIE CPEACTBA IPU MPOEKTUPOBAHUH U
MCCIIEIOBAHUSAX PAKETHO-KOCMHYECKON TEXHUKH;
[0J1b30BaThCSl CUCTEMaMU MOMCKa HH(OPMALINY;
UCTIO0JIb30BaTh BO3MOKHOCTH BBIUMCIIUTEIIbHON
TEXHUKHU U IPOrPaMMHOT0 o0ecrieueHus 1is
pereHus 3a1a4 00padboTku nHpopmarmu Mmeer
NPaKTUYECKHUH OIBIT: COCTABICHHUS KOMIIBIOTEPHBIX
MpOrpaMM Ha pa3IMYHbBIX S3bIKax
POTrPaMMHUPOBaHMsI, IPOBEIEHHSI OTIA/IKH,
TECTHUPOBAHUS JIJIsl pEILICHHs] KOHKPETHOH 3a/1auH,
BIIaJICHUS IPUEMaMU [TOCTPOCHUS
UH(OPMAIIMOHHBIX CUCTEM B MPOECCHOHAIBHOM
NesITeIbHOCTH, OCHOBHBIMU METOJaMU PabOThI Ha
[19BM c npukiaiHbIMU IPOTPAMMHBIMU
CPEeACTBaMH; UCIIOJIb30BAHUS COOTBETCTBYIOIINX
POTrPaAMMHBIX CPEJICTB M PA3IMYHBIMH TOMCKOBBIMHU
cucreMamu B VIHTepHeTe A5 perieHus
3aJa4IPOCKTUPOBAHUS PAKETHO-KOCMHYECKOM

TCXHHUKU

4. O0bém 1 BUABI YUeOHOI padoOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cOCcTaBisgeT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yuebuoid padore: 4acoB Howmep cemectpa
7 8
OO61mas Tpyao€MKOCTh AUCIUTLITMHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexumu (JI) 32 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 64 32 32
Jlabopatopubie padotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
[ToaroroBka k 3a4eTy 53,75 53.75 0
[ToaroToBka K 3K3aMeHy 51,5 0 51.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 14,75 6,25 8,5
Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMEH




5. Conep:kaHue IMCUUIIMHBI

O0beM ayTUTOPHBIX
No 3aHATHUU 110 BUJAM B
HaumeHnoBanue pa3aenoB IUCHUILIMHbI
pa3aenal Jacax
Bcero |JI| 113 | JIP
1 |[laker nporpamm MathCad a5 BbINONHEHNS HHKEHEPHBIX Pacue€TOB 10 6| 4 0
Marpudnast opMyJIHpPOBKa COOTHOIICHUH TCOPUH YIIPYTOCTH U
2 |CTpOMTEIbHOM MEXaHMKH JIETATeNbHBIX almapaTtoB. Meron 10 6| 4 0
[epeMeICHUN
3 |MeTox KOHEUHBIX JIEMEHTOB B MEXAHUKE KOHCTpyKUui JIA 10 6| 4 0
4 KoHeuHble 37IeMEHTHI 1711 MOACTHPOBaHuUs 1ehopMaluii CUIIOBBIX 2 6l 16 | o
KOHCTpyKIMii JIA.
5 KoHeuHble 371eMEHTBI AJ11 MOJECIUPOBAHUS CPEJIbl U KOHTAKTHBIX 12 4l g 0
B3aUMOJICUCTBUI KOHCTpYKUUi JIA
6 |MeToa KOHEYHEIX JIEMEHTOB B 3aJauax JUHAMHUKU 20 41 16 0
Oco0eHHOCTH MPaKTHYECKUX PACUETOB MPH MOEKTUPOBAHUU CHIIOBBIX
7  |pneMeHTOB KOHCTpYKLUH JIA ¢ McIonb30BaHUNEM IPOIPAMMHBIX 12 01121 0
KOMIUIEKCOB KOHEYHO-JIEMEHTHOIO aHAJIN3a
5.1. Jlekuuu
Ne Ne Kon-
HaumenoBanue win KpaTkoe coAep:KaHUe JEKIIMOHHOTO 3aHATHS BO
NeKIuupaszaesa
4acoB
1 1 |[Taker nporpamm MathCad 11 BeIOTHEHHUS MH)KEHEPHBIX PacyeToB 6
’ 2 Martpuunast opMyIHUPOBKaA COOTHOIICHUH TEOPUH YIPYTOCTH U CTPOUTEIBHOM 6
MEXaHUKH JIETATEJIbHBIX annapaTtoB. MeTon nepeMeneHni
3 3 |MeTon KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 6
4 4 KoHeuHble 371eMEHTBI AJ11 MOJAEIUPOBAHUS Je(OpMaliuil CUJIOBBIX KOHCTPYKLINN 6
JIA.
5 5 KoHeuHbIE 371IEMEHTHI 1J11 MOJIEJIMPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOACHCTBUN 4
KOHCTpYKIHM JIA
6 MeToa KOHEUHBIX 3JIEMEHTOB B 3aJja4ax JUHAMUKU 4
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHnoBaHue nim KpaTkoe coJepKaHue MPaKTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNa)
4acoB
Vcrionp30BaHuE MPOrpaMMHO-BbIUKCIUTENBRHOTO KoMILiekca MathCad mpu
1 1  |BBINOJIHEHMH MH)XXEHEPHBIX pacueToB. PelieHne cucteM JIMHEWHBIX U HEIMHENHBIX | 2
anreOpanvdecKkux ypaBHEHHIH.
Oco0eHHOCTH UCIIOIb30BAaHUS IPOTPAMMHO-BBIUHUCIUTEILHOTO KOMILJIEKCA
2 1  |MathCad mpu BBITOTHEHNH HHXEHEPHBIX pacdeToB. DopMHUpoBaHHE MATPUIHBIX 2
YPAaBHEHUH C UCMOJIb30BAaHUEM MOAMATPHIL. BhINOMIHEHNE MAaTPUYHBIX OIEepaLfii
MeTo1 KOHEUHBIX IEMEHTOB B MEXAaHUKE KOHCTpYKIUi. KpaTkas Xxapakrepructruka
3.4 2 |COBPEMEHHBIX IPOIPAMMHBIX IAKETOB, PEAJIU3YIOLINX METO/ KOHEUHBIX 4
SJIEMEHTOB
OcobeHOCTH COBPEMEHHBIX MPOTPAMMHBIX MTAKETOB, PEATTU3YIOIIUX METO
5 3 |KOHEYHBIX 3J€MEHTOB. [[prMepbl BBIOJHEHUS HHKEHEPHOTO aHaln3a Mpu 2
[IPOEKTUPOBAHUN KOHCTpyLuid JIA




KoHeuHbIe 37IEMEHTHI 1 MOACTHPOBaHUS AehopMaliii CHIIOBBIX KOHCTPYKIIHI
JIA. Pacuet xapakTepuCTHK Je()OPMUPOBAHUS KOHCTPYKITUU METOIOM KOHEYHBIX
HJIEMEHTOB C ITOMOIIbIO IOrpaMMHOTO naxkera Ansys (Nastran)

MonenupoBaHue IEMEHTOB KOHCTPYKIMIA JIA ¢ HUCIIOTIB30BaHUEM MIJIOCKHUX U
[IPOCTPAHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB (TUIaCTHHA, 000JI0YKa, JTUCK).
Oco0eHHOCTH 3aKPEIUIEHHs MOZIEIN. CUJIOBOE M TEMJIOBOE BO3JEHCTBHE.

MozenupoBaHue C UCIIOJIB30BAHUEM OJJHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX
KOHEUHBIX 2JIEMEHTOB (CTEpXKEHbB, TUIACTHHA, 000JI04YKa, JUCK, MaccuB). Pemenne
3aJa4 HeJIMHEHHOTo J1e(hopMUpoBaHus KOHCTpYKIMU. [ToTeps Hecyei
CHOCOOHOCTH MPH CKUMAIOIINX HAMPSIKEHUSIX U YIIPYTo- IJIaCTHYECKOM
ne(OpMHUPOBAHUH.

Pemenne 3ama4 HenMMHEHHOTO AehOpPMHUPOBaHUs KOHCTPYKIHH. [loTeps Hecyen
CIIOCOOHOCTH MPH CKUMAIOIIUX HAMPSHKEHUAX U YIIPYTO- MIACTUYECKUX
nedopmanmsx.

10

PacuérHble Moaenu u3ruda CTepHs U JJOKAJIBHOTO JehopMHUpoBaHUs
TOHKOCTEHHBIX AJIEMEHTOB €ro ceueHus. [loTepst ycToWdnBOCTH B 001I1eiH 1
MecTHOU (popme. CpaBHEHHE IKCIIEPUMEHTAIIBHBIX KPUTHYECKUX 3HAYCHUI
CKMMAIOILEN Harpy30K C MOJyYEHHBIMH B PE3YJIbTAaTE AHAIMTUUECKOTO pacyera u
aHanu3za MKDO

11

Pemenue 3a1au HenuHEWHOTO ehopMupoBanus KOHCTpYyKIuil. [loteps Hecymei
CMOCOOHOCTH P CKUMAIOIIUX HAPSKEHUAX, YIIPYTO- INIACTHYECKOE
nedopmupoBanne. CpaBHEHHE KPUTHICCKUX 3HAYCHUHN CHKUMAIOIIEH HATPy30K,
[IOJIy4YEHHBIX B PE3YJIbTaTe aHAJIUTUYECKOTO pacueTa, ananuza MKDO B nuHeitHOl n
HEeJIMHEWHOI MOCTaHOBKE M UCIIBITAHUN CTEP>KHEH TOHKOCTEHHOTO MPOQuIs

12

KoHeuHbIe 37IEMEHTHI U1 MOIEIIMPOBAHUS CPEIbl M KOHTAKTHBIX B3aUMOJECHCTBHN
koHCTpYyKIMil JIA. KoHeuHbIe 21eMEHTBI 1Sl MOIETUPOBAaHUS KOHTAKTHBIX
B3aUMOJICVCTBUI PA3JIMYHBIX THIIOB.

13

3anaua ['epua. Ananutudeckoe pemenue u pemenne MK9O. Moaenuposanue
KOHTAKTHBIX B3aUMOJICHCTBUII Pa3IMUHBIX THIIOB.

14

MonenupoBaHre KOHTAKTHBIX B3aUMOJICUCTBUI PA3IMUYHBIX THUIIOB.

15

MeToa KOHEUHBIX 3JIEMEHTOB B 3aJja4ax JuHaMHuKu. OnpeneneHne cOOCTBEHHbBIX
¢dopm 1 yacToT Kosebanuit koHcTpykunu MKD B Ansys

16,17

MozenupoBaHue TMHaAMUYECKOTO BO3ACUCTBHS yJapHUKA HA KOHCTPYKLHIO.
Onpenenenre BIMSHUS HACTPOEK pacu€THOM MOJIEIN Ha apaMeTphbl COCTOSHUS
KOHCTPYKIIUH.

18,19

JlnHamMu4eckrue MOAEIH 3JIeMEHTOB KOHCTpYKInK JIA. dopMupoBanmne
CMEIIAHHOH, 0aI09H0-000109euHOM Mo KOHCTPYKIuH JIA. Odopmienne
oT4€Ta Mo pe3yJbTaTaM UCCIIeIOBAaHUM U peleHus 3a71a4 UHIUBUIYaTIbHOTO
3ananus B coorBeTcTBUM ¢ [OCTamu Ha ohopmiteHNe HAYYHO- TEXHUIESCKUX
OTYETOB.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Cnucok utepaTypsl (C yKa3aHHeM
ITonsun CPC pasnenos, raB, cTpaHuil) / cceika Ha  [CeMecTp

pecypc

Koi-
BO
JacoB

IloaroroBka K 3a4UCTy

Uepnsisckuil A.O. [Ilpumenenue metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha

53,75




NpOYHOCTh. / YueGHOoe mocodue -
Uensounck, 2000. - 90 c.

HOI[I"OTOBKa K 9K3aMCHY

Uepnsisckuii A.O. [lpumenenue metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
MPOYHOCTh. / YuebHoe nocobue -
Uensgounck, 2000. - 90 c.

51,5

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCeBaAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabusbie meponpusitus (KM)

Ne
KM

Ce-
MECTp

Bun
KOHTPOJIS

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSTHSI

Bec

Makc.
Oamt

[Topsimok HauwcIeHUs 6aIOB

Yun-
THIBA-
eTCs B
ITA

Texymni
KOHTPOJIb

KontponrsHoe
3amanue 1

20

20 OaJIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
MOJTHOM 00BbEeMe, CZJTAaHO BOBPEMSI.

14 6anno0B - 3a7jaHKE BHIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CIaHO BOBPEMSI.

7 6aJI0B - 3aJJaHUE BBINOIHEHO BEPHO, B
HETIOJTHOM 00beMe, C/IaHO C OTI03/1aHHEM.
0 6asIoB - 3a/JaHUE BBIITOJHEHO HEBEPHO.

3a4CT

Texymui
KOHTpPOJIb

KonTponsHoe
3ajjaHue 2

20

20 6asIoB - 3a7jaHKE BBHIIIOJIHEHO BEPHO, B
MOJITHOM 00BbEME, CAAHO BOBPEMSI.

14 6anoB - 3a7aHKe BHITIOTHEHO BEPHO, B
HEMoJHOM 00beMe, CIJaHO BOBPEMSI.

7 GaIoB - 3a/JaHUE BBIIIOJIHEHO BEPHO, B
HEMoJHOM 00beMe, CJaHO C OMO3JaHUEM.
0 6asuIoB - 3ajaHKE BBIOJHEHO HEBEPHO.

3a4CT

Texyuuii
KOHTPOJIb

KonTtponbHoe
3ajaHue 3

20

20 GaysioB - 3aJjaHKE BBHITIOTHEHO BEPHO, B
MOJITHOM 00BbEME, CAAHO BOBPEMSI.

14 6ansoB - 3a7aHKe BHITIOTHEHO BEPHO, B
HETOJTHOM 00beMe, CIIaHO BOBPEMSI.

7 GaoB - 3a/JaHUE BBIIIOJIHEHO BEPHO, B
HETOJHOM 00BEME, CIaHO C OMO3IaHHEM.
0 GamnoB - 3a/JaHUE BBITOJIHEHO HEBEPHO.

3a4CT

IIpome-
KYTOUYHast
arTecTauus

3auer

40

[IpomexyTouHast aTTeCTalus BKIOYAET B
ce0s nucbMeHHbIN onpoc. KoHnTponbHoe
MEpONPUITHE MPOMEKYTOUHOHN aTTecTalun
[IPOBOJATCS BO BpeMs caauu 3adeta. [lpu
OLICHUBAHUU PE3YJIbTATOB MEPOIPUSITHS
MCIIOJIB3YeTCsl OaNIbHO-PEUTUHIOBAsE CUCTEMA
OLICHHUBAHUS PE3YyJIbTAaTOB yueOHOMI
NesATEeTLHOCTH 00yUaromuxcs (yTBepxKIeHa
puka3zoM pekropa ot 24.05.2019 . Ne 179).
[IpenomaBaremnto MpeaoCTaBISIETCS IPABO
3a/1aBaTh OOY4aIOIIUMCS JOTIOTHUTEIbHbIC
BOIPOCHI B paMKax NMPOrpaMMBbl IUCLUIUIMHBI.
[TrceMeHHBIN onpoc u3 2 BonpocoB. Bpems,

3a4CT




OTBEJICHHOE Ha o1poc -40 MUHYT.
[[paBUIIBHBIN OTBET HAa BONPOC COOTBETCTBYET
20 6asmam. YacTHYHO MpaBWIIBHBIN OTBET
cootBeTcTBYeT 10 OGammam. HenpaBuibHbII
OTBET Ha BOIIPOC COOTBETCTBYET () OaioB.
MaxkcumanbHOe KoJIrnuecTBo 6amioB — 40.
MaxkcuMaabHOE KOJIMYEeCTBO OaJIOB 32
npomMexyTouHyto arrectanuio — 40. Becooii
K09()(DUITMEHT MEPOTIPHUSTHSA - 2.

OtnumyHo: BenuunHa periTuHra
oOyuaromierocs mo aucuurinae 85...100%.
Xopoio: Benmnunna peiiTiHra 00yJaromierocs
o aucuuriunae 75...84 %.
YOBIIETBOPUTENBHO: BennunHa peiTunra
oOyuarorerocs mo aucuuruiuae 60...74 %
HeynosnerBopurenbHo: Benuunna peitunra
oOyuyatomerocs mo aucuuruiaae 0...59 %.

Texyuuit
KOHTPOJIb

KonTtponbHoe
3ananue 4

20

20 GaioB - 3aJjaHKE BBITIOTHEHO BEPHO, B
MOJITHOM 00BEME, CTAHO BOBPEMSI.

14 6anyoB - 3a7aHKe BHIIOTHEHO BEPHO, B
HETOJTHOM 00beMe, CIIaHO BOBPEMSI.

7 GaoB - 3a/JaHUE BBIIOJIHEHO BEPHO, B
HETOJHOM 00BEME, CIaHO C OMO3IaHHEM.
0 GamnoB - 3a/JaHUE BBIIOIHEHO HEBEPHO.

DK3aMCH

Texymni
KOHTPOJIb

KonTponsHoe
3agaHue 5

20

20 6asuIoB - 3aJjaHKE BBHIIIOJIHEHO BEPHO, B
[OJTHOM 00BbEME, CJTaHO BOBPEMSI.

10 GasioB - 3a1aHUE BBIIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CIaHO C OTI03/1aHHEM.

0 6asu10B - 3aJaHKE BBHINOJHEHO HEBEPHO.

OK3aMCH|

Texymnii
KOHTPOJIb

KonTponsHoe
3ajaHue 6

20

20 6aJIoB - 3a/IaHUE BBIMIOJIHEHO BEPHO, B
MOJTHOM 00BbeMe, CIaHO BOBpEMSI.

14 6ansoB - 3a1aHUe BIIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CZIaHO BOBPEMSL.

7 0aJIOB - 3a]]aHNUE BBITIOTHEHO BEPHO, B
HETIOJTHOM 00beMe, CAaHO C ONO3TaHHEM.
0 0aJIOB - 3a]]aHNE BBHITIOTHEHO HEBEPHO.

OK3aMCH|

[Ipome-
KyTOYHAst
arTecTanus

DK3aMeH

40

[IpomexxyTouHas aTTecTanus BKIIOYAET B
cebst mucbMeHHbIH onpoc. KoHTponbHoe
MEPOIPHUATHE TPOMEKYTOUHOU aTTeCTaIH
[IPOBOZATCA BO BpeMs cjauu 3k3ameHa. [lpu
OLICHWBAaHUU PE3YJITATOB MEPONPUSITUS
MCTIONb3yeTCs OaUIbHO-PEUTUHTOBAsE CUCTEMA
OLICHHWBAHUS PE3YJIbTAaTOB yueOHOI
NesITeIbHOCTH 00yJaroImuxcs (yTBepKIeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenionaBarento NpeaocTaBiIseTCs IPaBo
3a/1aBaTh O0Yy4aIOIIKUMCS JOTIOIHUTEIbHbBIE
BOITPOCHI B paMKaxX MPpOrpaMMbl TUCIUILIAHBI.
[TrceMeHHBIN onpoc U3 2 BOmpocoB. Bpems,
OTBEJICHHOE Ha o1poc -40 MUHYT.
[[paBUIIBHBIN OTBET HA BONPOC COOTBETCTBYET
20 6aymam. YacTUYHO MPaBUWIBHBIN OTBET
cootBeTcTBYeT 10 OGamnam. HenpaBunbHbII
OTBET Ha BOIIPOC COOTBETCTBYET () OaIoB.
MaxkcumanbHOe KoJIrnuecTBo 6amioB — 40.
MaxkcuMaIbHOE KOJIMYEeCTBO 0aJIIOB 32

OK3aMCH|




BennuuHa peiTuHra o0y4aronierocs

0...59 %.

IpoMeXKyTOUHYI0 arTecTanuio — 40. Becosoii
kodhdureHT MmeponpusaTus - 3. OTIMYHO:

nucuuruinHe 85...100%. Xopomio: Beanunna
pelTHHTa 00YJaroIIerocst Mo AUCIUTUTHHE
75...84 %. YnosnerBoputenbHO: Bennunna
pelTHHTa 00YJaroIIerocst Mo AUCIUTUTHHE
60...74 % HeynosnerBopurenbHo: Bennunna
pelTHHTa 00YJaroIIerocst Mo AUCHUTUTHHE

110

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepuu
OLICHUBaHUS

3a4CT

[TpomexxyTouHas aTTecTanus BKIOYAET B C€0sl MUChbMEHHBII
ornpoc. KoHTponbHOE MeponpusTHE MPOMEKYTOUHOM aTTeCcTaluu
MIPOBOATCS BO BpeMsi cljauu 3a4deTa. [Ipu orieHnBaHuM pe3ysibTaToB
MEPOTPUSITUS UCTIONB3YeTCs 0aNIbHO-PEUTHHIOBAsI CHUCTEMA
OIICHUBAHUS PE3YJABTATOB YUEOHOU AEATEIHLHOCTH O0YUYaIOIIUXCSI
(yTBepkaeHa mpukazoM pektopa ot 24.05.2019 . Ne 179).
[TpemomaBareo mpeaoCTaBIsAETCS MPABO 3a7aBaTh 00yJAIONITUMCS
JIOTIOJTHUTEIbHBIE BOTIPOCHI B paMKaX MPOrpaMMBbl TUCITUTUINHEI.
ITuceMeHHBIN onpoc U3 2 BonpocoB. Bpemsi, 0TBeIeHHOE Ha OTIpocC
-40 munyT. [IpaBuUIbHBINA OTBET HA BOMPOC COOTBETCTBYET 20
6amtam. YacTH4HO MpaBUIBHBIN OTBET COOTBETCTBYET 10 Oammam.
HenpaBuibHbIil OTBET Ha BOMPOC cOOTBETCTBYET () OasuioB.
MaxkcumanbHOe KoaudecTBo 06amioB — 40. MakcumainbHOE
KOJIMYECTBO OAJIIOB 3a MPOMEKYTOUHYIO arTecTauio — 40.
BecoBoii koahpunment meponpusrtus - 2. OtauaHo: Benmunna
periTuHTa oOyuatomerocs no gucruriuae 85...100%. Xoporo:
Benmuuna peiituara oOydatomnierocs no aucuuruinae 75...84 %.
VYnosnerBoputTenbHO: BenuunHa peifTunra o0ydaromierocs mo
mucturuinHe 60...74 % HeynosnetBopurensHo: Bennunna
periTuHTa o0yuaromerocs mo gucruruinae 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

OK3aMCH

[TpomexxyTouHas aTTecTalus BKIOYAET B c€0sl MHCbMEHHBIH
onpoc. KoHTponbHOE MeponpusITHE TPOMEKYTOUHON aTTeCTAlUN
MIPOBOJISATCS BO BpeMs clauu 3k3ameHa. [Ipu oneHuBanumn
PE3yABTaTOB MEPOTIPUSATHUS UCTIONB3YETCS OAITBHO-PEUTUHTOBAS
CUCTEMa OIICHUBAHMSI PE3YIbTaTOB YUeOHOM NeATEIIbHOCTH
oOyyaroruxcs (yTBEpKIeHa MpukazoMm pekropa ot 24.05.2019 r. Ne
179). IlpenonaBaresnto MpeAOCTABISETCS TPaBO 3a71aBaTh
00y4aromuMcst TOTIOTHUTEIbHBIE BOMPOCHI B paMKaX MPOTrPaMMEbI
quctuIuinHbl. [TuceMenHsbIi onpoc u3 2 BonmpocoB. Bpewms,
0TBeJIeHHOE Ha orpoc -40 MuHyT. [IpaBUIIBHBIN OTBET Ha BOIPOC
cootBeTcTBYeT 20 6amtam. YacTHYHO IPaBUIIBHBIA OTBET
coorBercTBYeT 10 6amnaM. HernpaBuibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT () OamioB. MakcumanbHOE KOMHIeCcTBO 0amioB — 40.
MaxkcuManbHOE KOJTUYECTBO OANIIIOB 32 MPOMEKYTOUHYIO
arrectanuto — 40. BecoBoii koahumieHT MeponpusaTus - 3.
OtnnyHo: BenuunHa pedThHra 00y4aromerocs mo JUCIUILINHE
85...100%. Xopomo: Bennuuna peiiTuHra o0y4aronierocs mno
nucuuruae 75...84 %. YnosnerBopuTenbHo: BenuunHa pedtunra
oOyuaronierocst mo nucturinae 60...74 % HeynoBieTBOpUTENbHO:

B cooTBeTCcTBUUI
cmm. 2.5,2.6
[Momoxxenus




| Benunuuna peiitunra oOyuaronierocs o gucuuruimge 0...59 %.

6.3. ITacnnopt oHIa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus

3HAET: COBPEMEHHBIE METO/IbI IPOBEJICHUS PACYETOB a3pOJUHAMUYECKUX,
[IPOYHOCTHBIX, ’KECTKOCTHBIX, MACCOBO-LIECHTPOBOYHBIX, UHEPLIUOHHBIX U 1L L
IPYTHX TEXHUYECKUX XapaKTEPUCTHK KOHCTPYKINI aBUALTMOHHOMN U
PAKETHON TEXHUKHU

‘YMeeT: npuMeHATh coBpeMeHHble CAIIP nmpu pacuere a3poguHaMUUECKUX,
MTPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LIECHTPOBOYHBIX, MHEPLIUOHHBIX U AL
IPYTUX TEXHUYECKUX XaPAKTEPUCTUK KOHCTPYKLIUHA aBUALIMOHHOU U
PAKETHON TEXHUKHU

lMeeT MpakTUYECKUH OMBIT: TPOBENCHUSI PACUETHI 11O ONPEACIICHUIO
a’pOAMHAMHUYECKUX, IIPOYHOCTHBIX, )KECTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX,

OIIK-2

OIIK-2

OIIK-2 o
WHEPLUUOHHBIX U IPYTUX TEXHHYECKUX XapaKTEPUCTUK KOHCTPYKIUI

ABHALMOHHOM U PAKETHOW TEXHUKHU
TI/IHOBBIC KOHTpOJ'IBHBIC 3adaHuA 110 Ka)KI[OMy MCpOHpI/IHTI/IIO HaxXoOsAaTCA B
HpI/IJIO)KeHI/ISIX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMaAIHOHHOE 00ecrieyeHne TUCIUIIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. bBacos K. A. ANSYS : cnipas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : un.
2. Kamnyn A. b. Ansys B pykax uH»xeHepa : mpakT. pyk. / A. b. Karutyn,
E. M. Mopo3os, M. A. Ondepsena ; npeauci. A. C. lllanckoro. - U3na. ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : un.

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeyecmeenHbvie U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

1. 1. Maremarnueckoe MOJIETUPOBAaHUE: €keMec. KypH. / Poc. akaj. Hayk,
Otn-Hue mart. Hayk, MH-T mar. mogenupoBanus PAH

2. 2. Kocmuyeckue uccineaoBaHus : Hayd. KypH. / Poc. akaj. HayK,
[Ipesnnuym PAH

3. 3. BecTHHK aBHallUM U KOCMOHaBTHKH : Becepoc. aspokocM. skypH. /
3A0 "Uzn. nom um. C. CKpbIHHUKOBA

4. 4. ABuama"opama : )XypH. aBuail.-kocM. komruiekca/ OOO "Bricokue
TEXHOJIOTUHU ¥ MHHOBA "

5. 5. Iloner: Apmanus. Pakernas rexanka. KocMonapruka: O0miepoc.
Hay4.-TeXH. XXypH. / I31-Bo "Mamm-noctpoenue"

6. 6. Aspoxkocmuuecknii Kypsep / 3A0 "U3nar. nom "Cozsesaue-4"

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Yepnsasckuit A.O. [IpumeHeHnEe METOIA KOHEYHBIX 2JIEMEHTOB B
3a/1a4ax pacuera Ha MPOYHOCTh. / YuebHoe nocodue - Yenssounck, 2000. - 90 c.



2.

BapI/IaHTBI KOHTPOJIbHBIX Sa,Z[aHI/Iﬁ

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaunmenoBanue
No Bux peeypeas bubnuorpaduyeckoe onrcanue
JUTEpaTypbl JIIEKTPOHHON
bopme
Ky3bmuH, A. M. Pacuét HanpskE€HHO-1epOPMUPOBAHHOTO
COCTOSIHUSI 000JIOUKH KaMepPbl CTOPaHUs PAKETHOTO JIBUTATENIS B
cpene ANSYS : yuebnoe nocobue / A. M. Ky3pmun, A. U.
9BbC Mycreiikuc. — Cankr-IletepOypr : BI'TY "Boenmex" nm. J[.®.
1 fp?;oiI;HTzﬂbHaﬂ U30aTeIILCTBA 'YcrunoBa, 2017. — 25 ¢. — ISBN 978-5-906920-66-9. —
patyb Jlanb Texct : anexkTpoHHbI // JIaHb : 37eKTpOHHO-O0MOIMOTE U HAs
cuctema. — URL: https://e.lanbook.com/book/121847 (nara
obparmenust: 08.05.2025). — Pexxum poctyna: 1Jist aBTOPH3.
[10JIb30BATEIICH.
[TaBnoB, A. C. Pemenue 3a1a4 MexaHuku 1e(popMupyeMoro
TBEpIOTO Tena B mporpamme ANSYS : yue6HOe mocobue / A. C.
SEC [TaBnoB. — Cankt-IletepOypr : BI'TY "Boenmex" um. J[.®.
b JlonoHUTENBHAS B p— Yctunona, 2014. — 34 ¢. — ISBN 978-5-85546-825-0. —
nmuTepaTypa o TeKcT : 3neKTpOoHHBIH // JIaHb : AIEKTPOHHO-OMOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/63695 (nara
oOpatenusi: 08.05.2025). — Pexum noctymna: 1Jis aBTOPU3.
10JIb30BATEIICH.
banmukosa, M. A. Kommnexkc ANSYS: ananus ycToiuyuBoCTH
KOHCTPYKIHH : yueOHoe mocooue / 1. A. banmukosa, M. A.
9bC Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017. — 66 c.
3 fp(I)THeOJ;I;HTZHLHaH N30aTeILCTBA — ISBN 978-5-7782-3383-6. — TekcT : anexkTpoHHbIi // JIaHs :
patyp Jlanb AIEKTPOHHO-OMOIMoTeynas cucrema. — URL:
https://e.lanbook.com/book/118128 (mara obpameHus:
08.05.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATENEH.
bpeiTkoB, E. B. Uncnennoe MmoaenupoBanue IpOYHOCTHBIX 3a1a4
B cpene ANSYS : yuebnoe nocodue / E. B. bppiTkoB. — CaHKT-
OBC [leTepOypr : BI'TY "Boenmex" um. J1.®. Ycrunona, 2022. — 40
JlononHuTenbHAS .
4 reparypa W3/1aTeIhCTBA c. — TexcT : anexTpoHHbIl // JIaHb : AIeKTPOHHO-OMOIHOTEUHAS
Jlanb cuctema. — URL: https://e.lanbook.com/book/382265 (nara
obparmenus: 08.05.2025). — Pexxum poctyna: 1Jist aBTOPH3.
[10JIb30BATEIICH.
HepequL HCIIOJIB3YEMOI'O IMTPOIpaMMHOIO oOecreueHus:
1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyJ0BaHKE, CTEH Ibl, MAKEThI, KOMIIbIOTEPHAs TEXHUKA,
Bup 3anstuii a I_l MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIedeHIEe, UCTIOIb3yeMOe s
YA Pa3IMYHBIX BUJIOB 3aHATUH

Kitacc BBIUMCIUTENBHON TEXHUKH, OCHAIEHHBIN coBpeMeHHbIMH K.
[Iporpammuoe ob6ecnieuenue: Microsoft Office, MathCad, NASTRAN,
ANSYS

[IpakTnueckue 110
3aHATHUS U CEMUHApPHI [(2)




