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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 IPOBEIEHUS PacueTOB
A9POAMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX,
MacCOBO-LICHTPOBOYHBIX, THEPLIUOHHBIX U APYIUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALlMOHHOM U PAKETHOW TEXHUKHU

'YMeeT: IPUMEHSTh COBPEMEHHBIE CUCTEMBI
ABTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHHUS IIPU
pacdeTe a3pOJNHAMHYECKUX, IPOYHOCTHBIX,
PKECTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX,
WHEPLUOHHBIX U IPYTUX TEXHUYECKUX
XapaKTEPUCTUK KOHCTPYKLWUM aBUALIMOHHOU U
PaKETHON TEXHUKHU

lMeeT MpakTUYeCKUN OIIBIT: IPOBEACHUS PACYETOB
110 OIPEACIICHUIO a3POIUHAMUYECKHUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
[IEHTPOBOYHBIX, UHEPLIMOHHBIX U IPYTUX
TEXHUYECKHUX XapaKTEPUCTUK KOHCTPYKIIUM
ABUAIMOHHOM U PAKETHOW TEXHUKHU

[TK-1 Crtoco6eH npoBOANUTE TEXHUIECKOE
IIPOEKTUPOBAHUE U CO3JIaHUE U3/AEIUN PAKETHOU U
PAKETHO-KOCMUYECKOM TEXHUKH C HCIIOIb30BAHUEM
TBEPAOTEIBHOTO KOMIIBIOTEPHOIO MOJIEIIMPOBAHMSI B
COOTBETCTBHUE C €IMHON CUCTEMON KOHCTPYKTOPCKOMN
JOKYMEHTAIUH U Ha 0a3e COBPEMEHHBIX
IIPOTrPaMMHBIX KOMIUIEKCOB

3. Mecro nucuuninubl B ctpykrype OII BO

| HepequL NpCAICCTBYIONUX OUCHUITINH, | HepequL MNocCJacaAyromunx TMCHUIINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.®.05 Cucremsl ynpapieHus JIETaTEIbHBIMU
arnrmnapaTami,

1.®.01 McnonHuTENnpHBIE yCTPOICTBA JIETATEIBHBIX
anmnapaTos,

@J1.02 KoncrpyupoBaHue 1 U300peTaTesbCTBO,
1.®.02 YeTpoicTBO J€TaTeNbHBIX alnaparos,
[Ipon3BoJCTBEHHAs MpaKTHKa (OPHEHTUPOBAHHAS,
nudposas) (6 cemecTp)

1.®.11 UcnpiTanus neTaTenpHbIX anmnaparos,
1.®.10 IIpoexkTnpoBanue U3AEINI paKETHO-
KOCMHUYECKON TEXHUKH U3 KOMIIO3UTHBIX
MaTepHasoB

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

1.®.02 YeTpolcTBO JIeTaTeNbHBIX alllapaToB

3HAeT: UHCTPYMEHTBI U METOJIbl YIIPABICHUS
BPEMEHEM IIPH BBIIIOJIHEHUU KOHKPETHBIX 337134,
[POEKTOB, PU JOCTHKEHUU ITOCTaBICHHBIX LEJIEH;,
KJIaCCU(UKAIMIO JIeTaleld 1 MEXaHN3MOB
JleTaTeNIbHBIX alapaToB; OCHOBHbIE TPEOOBAHUS K
eTansM, y3ji1aM U MEXaHU3MaM JIeTaTeIbHbIX
anmnaparos; oOLIMe IPUHIUIIBI U [TPaBUIIA
KOHCTPYHUPOBAHUS J€TAJIEH U Y3JI0B MEXaHU3MOB
JleTaTeNIbHBIX alnapaToB YMeeT: pelaTh 3a1auu
COOCTBEHHOTO JINYHOCTHOT'O U NMPO(ECCHOHATBHOTO
Pa3BUTHS, ONIPEIEIIATh U PEaIn30BbIBATh
PUOPUTETHI COBEPIICHCTBOBAHUSICOOCTBEHHON
NesITeIbHOCTH , 000CHOBBIBATh BEIOOP YCTPOMCTB B
W3/IENINUAX PAKETHO-KOCMUYECKON TEXHUKH;
POBOANUTH KOHCTPYHPOBAHHE JETaJeH U Y3708
MEXaHU3MOB JIETATENIbHbIX aIlllapaToB C
HCII0JIb30BaHMEM CUCTEMHOTrO0 nojaxona Mmeer
[IPAKTUYECKHUM OMBIT: yIIPaBIEHUs CBOEH
[I03HABATEJIbHOMN JIEATEIbHOCTBIO U €€
COBEPILEHCTBOBAHMS HA OCHOBE CAMOOLICHKH,
pacyeTa napaMeTpoB JieTajlell U y3J10B MEXaHU3MOB
JleTaTeabHBIX aNaparoB; pa3paboTKU padouux U
COOPOUHBIX YepTEXKEH J1eTanell 1 y3710B MEXaHU3MOB
JIeTaTeIbHbIX aNapaTroB

@®J1.02 KoHcTpynpoBaHue U U300peTaTesibCTBO

3HAeT: OCHOBHbIE 3aKOHBI BOIIOLUN TEXHUUECKUX
CHUCTEM; OCHOBHbIE MCTOYHUKH HH(POPMALIUY JUISI
PUHATHSA TEXHUYECKUX PELICHUI; T01X0bI U
METOZBI COBPEMEHHON TEOPUU PELICHUS
n300peTaTeNnbCKuX 3a1a4 YMEeT: IPUMEHSTh
OCHOBHBIE 3aKOHBI 3BOJIFOLIMM TEXHUYECKUX CUCTEM
K aHAJIN3Y TEHICHUUN PAa3BUTHsI PAKETHON TEXHUKU;
OLICHUBATh TIOJHOTY U JOCTOBEPHOCTH MOIy4acMOn
UH(OPMAIIUH [T TPUHATHS TEXHUYECKUX PEIICHUI
MeeT NpaKTUYECKUN OIIBIT: BBISABICHUS
[IPOTUBOPEUNI B KOHCTPYKLIMU U PELIEHUE 3a1a4 110
UX YCTPAaHEHUIO C UCIIOIb30BAHUEM METOJOB TEOPHUHU
[pelieHns n300peTaTesIbCKUX 3aa4

1.®.05 Cucremsl ynpapieHus JI€TaTeIbHBIMU
anmaparaMu

3HacT: KOHCTPYKTHBHBIC CXECMbl OCHOBHBIX
DJICMCHTOB CUCTEM YIIPABJICHUSA JICTATCIIbHBIMU




arrmaparamMu; criocoObl ONMCAHUS JIETATEIbHBIX
annaparoB Kak 00bEKTOB YIPaBICHHUS; TPUHIUIIBI
MOCTPOEHUS U (DYHKIIMOHUPOBAHUS CUCTEM
YIIPaBJICHUS JIETATEIIBHBIX alllapaToB; COBPEMEHHBIC
METOJIbI MCCIIEIOBAHUS U PACUETA CUCTEM
YIIPaBICHU JIETATEIIBHBIX alllapaToB YMeEeET:
PaCCUUTBIBATH XapAKTEPUCTUKU YCTOWYUBOCTU U
YIIPaBIsEMOCTH JIETATEIbHBIX alllaparos,
OLICHUBATh UX U3MEHEHUE IIPU
DKCIUTyaTalluK;aHaJIN3UPOBATh BIMSHUE
HKCILUTYaTallMOHHBIX (PaKTOPOB, OTKA30B U
HEUCIPABHOCTEN CUCTEM JIETATEIIbHBIX ANapaToB
Ha €r0 JICTHO-TEXHUUYECKUE XAPAKTEPUCTUKHU U
XApAaKTEPUCTUKU YCTOWYMBOCTH U YNIPABISIEMOCTH
lIMeeT MpakTU4EeCKUN ONBIT: IPUMEHEHHUS
COBPEMEHHBIX METOIOB, METOMUK, MAaTEMATUYECKAX
MoOJeJICH U TEXHOJIOTHM, TTO3BOJISIONINX
OCYILECTBIISATh Pa3pabOTKy U MPOEKTUPOBAHHE
CHUCTEM YIIPABJICHMSI JIETATEIbHBIMU allaparaMu

1.®.01 McnoaHuTenpHble yCTPOICTBA JETATEIbHBIX
annaparos

3HaeT: MPUHIIUIIBI PAOOTHI UCTIOTHUTEIBHBIX
YCTPOUCTB JIETaTEILHBIMH alllapaTaMu:
0e3peyKTOPHYIO U PEIyKTOPHYIO CUCTEMBbI
HaJTyBa; CTATUYECKUE U THMHAMUYECCKHE
XapaKTePUCTUKU CUCTEMBI: TPYyOOIPOBO, EMKOCTb,
DKUKIIEp. YMEET: ONPENENsTh CTAaTHIECKUE U
TMHAMUYECKUE XapAKTEPUCTUKN UCTIOTHUTEIbHBIX
YCTPOMCTB JIETaTeNIbHBIX anmnaparoB Mmeer
MPaKTUYECKUI OMBIT: pacyeTa MHEBMOTHUAPOCUCTEM
TIeTaTeBHBIX almnapaTroB: THAPOCOTPOTUBICHUHN B
KOPOTKHX TPyOOIPOBOJAX, THIPABINYECKUX
[pacyeToB MPOTOYHON YACTH OOPATHOTO KJanaHa u
MUpPOKJIANaHa v IPYruX 3JIE€MEHTOB

[Ipou3BoACTBeHHAS IPaKTUKA (OPHEHTUPOBAHHAS,
nudposas) (6 cemecTp)

3HAeT: IPUKIIAIHbIE KOMIIBIOTEPHBIE IPOIPAMMHBIE
KOMILJIEKCHI JJIs1 CO3/1aHUS PAKETHON M paKeTHO-
KOCMUYECKOM TeXHUKHU , METO/IbI U IIpo1iecchl cOopa,
nepenayu, 00padOTKH U HAKOIUIEHUsI UH(opMaluu;
nepenadyn 1 06paboTKH NHPOPMALIUHU C TOMOIIBIO
KOMITbIOTEpa YMEET: MPUMEHSTh IPOrPaMMHBIE
CpeACTBa JJIsl UHTEIJIEKTyallbHOH 00paboTKH
MOJTyYEHUS JaHHBIX U [UPPOBOTO MOJIETUPOBAHUS
MyTel UX MPUMEHEHUS ITPH IPOCKTUPOBAaHUU
n3nenanii PKT, ncmoiabs30BaTh BO3MOXKHOCTH
BBIYMCIUTEIbHON TEXHUKH U TPOrPAMMHOTO
oOecrieueHus Ui pelieHus 3a1ad oopaboTKu
UH(pOpMaIUH B PO ECCUOHATBHOM e TeTbHOCTH
MeeT npakTUYeCKU OMBIT: PabOTHI C
NpOrpaMMHBIMU CPeACTBAMU JUTsl HU(PPOBOTO
monenuposanus uznenuit PKT, pabotsl ¢
NPUKJIaJHBIMUA TPOTPAMMHBIMU CPEACTBAMH OOIIETO

1 CIICHIHMAJIbHOI'O HAa3HAYCHUA

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mast TpyA0€MKOCTh TUCHUIUIMHBI cOCTaBiseT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOM paboThI

Pacripenenenue mo cemectpam
. Bcero B Jacax
Bun yuebnoit paboret 4acoB Homep cemectpa
7 8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexmuu (JI) 32 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 64 32 32
JlabopatopHbie padotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
ITonroroBka k 3a4ety 53,75 53.75 0
IlonroroBka K sK3aMeHY 51,5 51.5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 14,75 6,25 8,5
Bun koHTpoOs (3a4eT, qud.3a4et, IK3aMeH) - 3a4eT HK3aMEH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayTUTOPHBIX

Ne 3aHATHI 10 BUAAM B
basiena HaumeHnoBanue pa3aenoB IUCHUILIMHbI qacax
Bcero |JI| II3 | JIP
1 |[Taker nporpamm MathCad a1 BbINONTHEHNS HHKEHEPHBIX PacueTOB 10 6| 4 0
Marpudnast opMyIHpPOBKa COOTHOIIEHUH TEOPHH YIIPYTOCTH U
2 |CTpOUTEIHbHOM MEXaHMKH JIETaTeNIbHBIX ammapaTtoB. MeTon 10 6| 4 0
MepeMeIeHun
3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKuui JIA 10 6| 4 0
4 KoHeuHbIe 37IeMEHTHI 1711 MOICTHPOBaHuUs 1ehopMaluii CUIIOBBIX 2 6l 16 | o
KOHCTpYyKIHil JIA.
5 KoHeuHble 371eMEHTBI AJ11 MOJEIUPOBAHUS CPEIbl U KOHTAKTHBIX 12 4l g 0
B3aMMOAECHCTBUN KOHCTpYKIMH JIA
6  |COOTHOIIEHUSI METOIA KOHEYHEIX JIEMEHTOB B 3aJaUuax JUHAMUKU 20 41 16 0
Oco0eHHOCTH MPAKTHUYECKUX PACUETOB MPH MOESKTUPOBAHUN CHIIOBBIX
7  |pneMeHTOB KOHCTpPYKIUH JIA ¢ MCIIONb30BaHNNEM IPOIPAMMHBIX 12 01121 0
KOMILUIEKCOB KOHEYHO-3JIEMEHTHOTO aHAJIN3a
5.1. Jlekuuu
Ne Ne Kon-
nexuumlpasziena HaumeHoBaHMe MM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 |[Taker mporpamm MathCad 1is BEIOTHEHHS MH)KEHEPHBIX PacyeToB 6
) > MarpuuHast popMyITHPOBKa COOTHOIIEHUH TEOPHH YIIPYTOCTH U CTPOUTEIBHOM 6
MEXaHUKH JIETATEeJIbHBIX annapaTtoB. MeTon nepeMeneHni
3 3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 6
4 4 KoHeuHble 371eMEHTBI AJ11 MOJEIUPOBAHUS Je(OpMaluil CUIIOBBIX KOHCTPYKLINN 6
JTA.
5 5 |KoHeuHbIE 3JIEMEHTHI U1l MOACIUPOBAHUS CPE/Ibl U KOHTAKTHBIX B3aUMOJICUCTBHIM | 4




KOHCTpYKIMi JIA

COOTHOIIICHHS METOJa KOHCYHBIX 3JICMCHTOB B 3aJa4aX JMHAMHKH

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paszznena

Haunmenopanue uimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

M cnonp30BaHre MporpaMMHO-BRIUHCTUTEIRHOTO KoMIutekca MathCad mpu
BBITIOJTHCHHH WHKCHEPHBIX pacueToB. PelmeHne cucTeM JTMHEHHBIX U HETMHEHHBIX
anreOpandeckux ypaBHeHuil. Meron Herotona (¢pynkuuu Find, Minerr), metox
cekyux (pyHKIms root). IKCTpeMyM (DYHKIHU.

OCOOEHHOCTH UCTIONB30BaHUS IPOTPAMMHO-BBIUNCIUTEIEHOTO KOMITJIEKCa
MathCad rpu BbIITOTHEHUN UHKEHEPHBIX pacueToB. PopMUpOBaHHE MAaTPUUHBIX
YPAaBHEHUH C UCIIOJIb30BAHUEM MOAMATPHULL. BBINTOIIHEHNE MATPUYHBIX ONEPALIUN

PacueT HarpykeHHOCTH U iehopMupoBaHus HepMEeHHON KOHCTPYKLIMHU oTceka JIA
MaTPUYHBIM METOJIOM IepeMeIeHN. MaTpHuIbl y3JI0BbIX CHJI M CMELICHUH.
Pemenue cuctems! ypaBHenuit MKO ¢ nomonisro MathCad

MCTOI[ KOHCYHBIX DJICMCHTOB B MCXAaHHUKC KOHCTPYKHHﬁ. KpaTKaH XapaKTCPUCTUKA
COBPCMCHHBIX IPOTPAMMHBIX IMAKETOB, PCATUIYIOMHNX MECTO] KOHCUHBIX
DJICMCHTOB

Oco0eHOCTH COBPEMEHHBIX TPOrPAMMHBIX AKETOB, PEATU3YIOIINX METO/
KOHCYHBIX 3JICMCHTOB. HpI/IMepBI BBITTIOJIHCHUSA WHXXCHCPHOT'O aHAJIU3a IIPpU
[MPOEKTUPOBAHUHU KOHCTpyuid JIA

KoneuHble 351eMeHTHI JJ11 MOJEIUPOBaHUs Je(opMalluii CUIIOBBIX KOHCTPYKIIHUN
JIA. Pacuet xapakTepucTHK AeQOpMHUPOBAHHS KOHCTPYKIIMHU paMbl JIY meTomom
KOHEUHBIX 2JIEMEHTOB C TIOMOIIBIO TOTpaMMHOTO TlakeTa Ansys (Nastran)

MojenupoBaHue IEMEHTOB KOHCTPYKIUi JIA ¢ MCTIOB30BaHUEM ITIOCKHUX U
[IPOCTPAHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB (TIaCTHHA, 000I0UKa, TUCK).
Oco0eHHOCTH 3aKpETIICHUS] MOZIEIIU. CUJIOBOE U TEIJIOBOE BO3/EHCTBHE.

MoenupoBaHHe ¢ UCIIOIB30BAaHUEM OJTHOMEPHBIX, INIOCKUX U ITPOCTPAHCTBEHHBIX
KOHEYHBIX 2JIEMEHTOB (CTepKEeHb, IUIACTUHA, 000JI0YKa, IUCK, MaccuB). Perenue
3aa4 HeJTMHEHHOTO 1e(hopMUpoBaHus KOHCTpYKIMU. [ToTeps Hecymei
CMOCOOHOCTH NP CKUMAIOIIUX HAMPSKEHUAX U YIIPYTO- TIIACTHYECKOM
neOpMHUPOBAHUH.

Permenwne 3a1a4 HeMMHEWHOTO ehopMupoBaHus KOHCTpYKIuid. [Toteps Hecymei
CIIOCOOHOCTHU MPH CKUMAIOIINX HAMPSHKEHUSIX U YIIPYTO- MIIACTHUYECKUX
nedopMarusax. JKCIePUMEHTAIBHOE UCCIIEA0BaHNE TIPOIOJILHOTO U3THOa
CTEP>KHEN TOHKOCTEHHOT'O CEYEHHUs [P OCEBOM CHKATUH

10

PacuérHble Moaenu u3ruda CTepHs U JJOKaJIBHOTO J1ehopMHUpoBaHUS
TOHKOCTEHHBIX JIEMEHTOB ero cedeHus. [loTepsi ycToiunBOCTH B 001IeH U
MecTHOU (popme. CpaBHEHHE IKCTIEPUMEHTAIIBHBIX KPUTHYECKUX 3HAYCHUI
CKUMAIOILEN HArpy30K C MOJIYYEHHBIMH B PE3Yy/IbTaTe aHATUTUYECKOTO pacyeTa 1
agamm3a MKD

11

Pemenue 3ana4y HenuHeHOTO AehOpMHUpOBaHUs KOHCTPYKIHi. [loTeps Hecyei
CIIOCOOHOCTH TIPH CKUMAIOIINX HAMPSIKEHUSIX, YIIPYTO- MIACTHUECKOe
nedopmupoBanue. Bepudukanus pacu€THBIX MOJIENICH Ha MpUMepe 3a/1auu
MPOAOJIBHOTO M3TH0a CKATOTO CTEPIKHS TOHKOCTEHHOTO cedeHus. CpaBHEHHE
KPUTUYECKUX 3HAYECHUI COKUMAIOIIECH HArpy30K, MOJIYYEHHBIX B PE3YJIbTATEe
aQHAJMTUYECKOro pacuera, anainza MKD B nMHEITHON U HEMTMHENHON NOCTaHOBKE
1 UCTIBITAHUM CTEpPKHEH TOHKOCTEHHOTO MpOoduIs

12

KoHeuHbIe 2JIEMEHTHI AJIsI MOJIETMPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOJICHCTBHI
KOHCTpYKIMil JIA. KoHeuHbIe 351eMEHTHI 1J11 MOIEIMPOBAHUS KOHTAKTHBIX
B3aMMOJICUCTBUI pa3IMUHbIX TUIIOB. 3aja4a ['epiia. AHaTUTHYECKOE PeIlICHUE U




pemenne MKD.

13

KoHeuHblIe 371EMEHTBI AJ11 MOJAEIUPOBAHUS CPENIbl U KOHTAKTHBIX B3aUMOACHCTBUM
koHCcTpyKIHil JIA. Koneunsie anemenTtrei3anaya ['epia. AHanuTuyeckoe peieHme
u pemienne MKDO. MonenrpoBaHie KOHTaKTHBIX B3aUMOJEHCTBUI pa3IudHbIX
TUIIOB.

14

MozenupoBaHue KOHTaKTHBIX B3aUMOJEUCTBUN pa3inyHbix TUoB. Pacuér HJIC
¢nanneBoro coenuHeHns. CpaBHEHUE ¢ U3BECTHBIMU pe3yibTaTaMu pacuéra u
JTAHHBIMH MCIIBITAHUN

15

HJIC dmanneBoro coequaenus. CpaBHenue pacuéra MKD ¢ n3BecTHBIMU
pe3yibTaraMu pacuéTa U JAHHBIMU MCTIBITAHUN

16

CooTHOIIEHNS] METO/Ia KOHEYHBIX JIEMEHTOB B 3aJa4ax TUHaMHUKH. OnpenencHne
coOCTBEHHBIX (OpM U yacToT Kojebanuit koncTpykimun MKD B Ansys

17

Omnpenenenne coOCTBEHHBIX (POPM M 4acTOT KoseOaHUH OaIKu.
DKCIIepUMEHTAJIbHOE HCCIEI0BaHUE COOCTBEHHBIX (POPM U 4acTOT KoJieOaHH
0aJIKu C CIOJIb30BAHUEM MTPOrpaMMHO-amnapaTHoro komruiekca "LDS-LMS".

18

3KCHepI/IMeHTaHBHOC HUCCICIOBAHUEC OTKIIMKA Oajku Ha HUMITYJIbCHOC BO3JIEHICTBHE

C MCIIOJIb30BAHUEM COBPEMEHHOTO ITPOrpaMMHO-aMaparHoro komrmiekca "LDS-
LMS".

19,20

Bepuduxanus 1uHaMuueckoi pacu€THON MOZIETM HAa OCHOBE aHAJIN3a PE3yJIbTaTOB
HKCIIEPUMEHTAIBHOTO HUccileioBanus. MccnenoBanue KOHEUHO-3IIEMEHTHOM
Mozienu konebanui Oanku. OnpeaeneHue BIUSHUS [1ara UHTETPUPOBaHUS 11O
BPEMEHH, I1ara y3J10B (KOJIMYECTBA HIIEMEHTOB), IeMII(UPOBAHUS HA
TTMHAMUYECKHH OTKIIMK CHCTEMBI

21,22

JlMHaMu4YecKkrue MOJEH 3JIeMEHTOB KOHCTpYKInK JIA. dopMupoBanue
CMeIaHHOH, 6ai0uyH0-00010ueuHO0M Mojenu KoHcTpykuuu JIA. Odopmnenne
oT4éTa 10 pe3yJabTaTaM UCCIIEAOBAaHUN U peIIeHUs 3a/1a4 UHIUBUAYaIbHOTO
3aganus B coorBeTcTBUH ¢ [OCTamu Ha oopmIleHHEe HAyYHO- TEXHHUECKUX
OTYETOB.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenne CPC

Crnncoxk nureparypsl (¢ yKa3aHUEM

[Tonux CPC pasnenos, raB, cTpaHul) / cceuika Ha  [CeMecTp

pecypc

Kon-
BO
JaCOB

[lonroroBka k 3adery

Uepnssckuil A.O. IIlpumenenune metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
NpOYHOCTh. / YueGHOoe nocodue -
Uenstonnck, 2000. - 90 c.

53,75

[ToaroroBka K sK3aMeHY

Uepnsisckuii A.O. [lpumenenue meTtona
KOHEYHBIX JIEMEHTOB B 33/1a4aX pacueTa Ha
NpOYHOCTh. / YueOHOoe mocobue -
Uenaobunck, 2000. - 90 c.

51,5

6. @oH/1 OLIEHOYHBIX CPEICTB /JIs MPOBEAeHHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,
NMPOME;KYTOYHOM aTTecTalumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue Hu-
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIbHOTO|[Bec [Topsimok HauucIeHus: 6aIIOB
KM|mecTp| koHTposs 6armt eTcs B
MEpOIPUITHS A

20 6aJIoB - 3aJJaHKE BBHIIIOJHEHO BEPHO, B
MOJTHOM 00BbeMe, CIaHO BOBpEMSI.

20| 20 |10 6ammoB - 3aaHUE BHITIOIHEHO BEPHO, B 3a4eT
HETOJIHOM 00beMe, CJIaHO C ONO3JaHHEM.
0 6anoB - 3a/JaHUE BBIOJIHEHO HEBEPHO.

Texyuuii | KonTposnbHOE
KOHTPOJIb 3amanue |

20 6aJIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
[OJTHOM 00BbeMe, CIaHO BOBpEMSI.

20| 20 |10 6amnoB - 3aaHUE BHITIOJHEHO BEPHO, B 3a4eT
HETOJIHOM 00beMe, CJIaHO C OMO3JaHHEM.
0 6ansoB - 3a/JaHUE BBIIIOJIHEHO HEBEPHO.

Texymuii | KonTposnbHOE
KOHTPOJIb 3aanue 2

20 O6aioB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
MOJTHOM 00BEMeE, CZJTAaHO BOBPEMSI.

20| 20 |10 6amnoB - 3a7aHUE BHITIOJHEHO BEPHO, B 3a4yeT
HETIOJTHOM 00beMe, C/IaHO C OTI03/1aHHEM.
0 6aIoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

Texymmii | KonTponsHOe
KOHTPOJIb 3ajaHue 3

[IpomexyTouHas arTecTanus BKIOYAET B
ce0st muchMeHHbIH onpoc. KoHTponbHOE
MEPOIIPUATHE TPOMEKYTOUHOU aTTECTALIUH
[MPOBOJATCS BO BpeMs cauu 3adeta. [lpu
OLICHMBAaHUU PE3YJITATOB MEPONPUSITHS
MCIIONB3YeTCsl 0aNTIbHO-PEUTHHIOBAs CUCTEMA
OLIEHUBAHUS PE3yJIbTaTOB yUeOHOM
NeATEeTLHOCTH 00yJaromuxcs (yTBepKIeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
[IpenoaBaremnto MpeaoCTaBISIETCS TPABO
3aaBaTh OOY4aIOUIMMCS JOTOJTHUTEIbHbIE
BOITPOCHI B paMKaxX MPOrpamMMbl TUCHUILIAHBI.
[IuceMeHHBIN onpoc U3 2 BonpocoB. Bpewms,
OTBEJIEHHOE Ha onpoc -40 MUHYT.
[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
20 6amram. YaCTHYHO MTPaBUIBHBIN OTBET
cootBercTByeT 10 6aymiam. HenmpaBusbHbIi
OTBET Ha BOIPOC cooTBeTcTBYET () GaoB.
MakcuManbHOE KOoJTruecTBO 6amioB — 40.
MaxkcuMmanbHOE KOJTMYECTBO OAIIIOB 3a
IpOMEXyTOUHYI0 arTecTanuio — 40. Becosoii
kodhurreHT MmeponpusTus - 40.

OtnnuHo: BennunHa peiitunra
oOyuaromierocs o nucturuinae 85...100%.
Xopormo: BenuunHa peiftunra oOy4aromerocs
o qucoumanae 75...84 %.
YI0BIETBOPUTENBHO: Benmnunna pelituara
oOyuaromierocs o pucuurinae 60...74 %
HeynosnerBopurenbHo: BenmnunHa peiTuara
oOyuarorierocs o nucturuinae 0...59 %.

[Ipome-
4 7 KyTOYHAst 3auer - | 40
arTecTanus

3a4CT




Texymni
KOHTPOJIb

KonTponsHoe
3ajgaHue 4

20

20

20 0ayIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
MOJTHOM 00BbEeMe, CZJTaHO BOBPEMSI.

10 6an10B - 3a7jaHKE BBIIIOJHEHO BEPHO, B
HETIOTHOM 00beMe, C/IaHO C OTI03/1aHHEM.

0 6aIoB - 3a/JaHUE BBIITOJHEHO HEBEPHO.

OK3aMCH|

Texymmii
KOHTPOJIb

KonTponsHoe
3agaHue 5

20

20

20 6ayoB - 3aJjaHKE BBHITIOTHEHO BEPHO, B
MOJITHOM 00BbeME, CTAHO BOBPEMSI.

10 6anyoB - 3a71aHKE BHITIOTHEHO BEPHO, B
HETOJHOM 00BEME, CIaHO C OMO3IaHHEM.

0 GamoB - 3a/JaHUE BBIIOJIHEHO HEBEPHO.

OK3aMCH|

Texymni
KOHTPOJIb

KonTponsHoe
3aganue 6

20

20

20 6asuIoB - 3aJjaHKe BBIIIOJIHEHO BEPHO, B
[OJIHOM 00BbEME, CJTAaHO BOBPEMSI.

10 GanioB - 3a1aHKE BBIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CIaHO C OTI03/1aHHUEM.

0 6as10B - 3aJaHKE BBIOJHEHO HEBEPHO.

OK3aMCH|

IIpome-
JKyTOYHAas
arrecranus

Dx3amMeH

40

[IpomexxyTouHas aTTecTalus BKIIOYAET B
ce0s nmucbMeHHbIN onpoc. KoHnTponbHoe
MEpPOIPHUATHE TPOMEKYTOUHOM aTTeCTAIH
[IPOBOJATCS BO BpeMsl clauu 3k3aMmeHa. [lpu
OLICHUBAaHUU PE3YJIETATOB MEPOMPUSITUS
MCIIOJIB3YeTCsl OaNIbHO-PEUTUHIOBAsE CUCTEMA
OLICHHUBaHUS PE3YJIbTAaTOB yueOHOMH
NesATEeIbHOCTH 00yJaromuxcs (yTBepxKIaeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenonaBarento NpeaoCcTaBiIseTcs IPaBo
3a/1aBaTh OOY4aIOIIUMCS JOTIOIHUTEIbHbBIE
BOITPOCHI B paMKax MPOrpaMMbl TUCIUILTAHEI.
[TrceMeHHBIN onpoc u3 2 BOmpocoB. Bpems,
OTBEJICHHOE Ha o1poc -40 MUHYT.
[IpaBUIIbHBII OTBET Ha BOPOC COOTBETCTBYET
20 6aymam. YacTUYHO MTpaBUWIIbHBIN OTBET
cootBeTcTBYeT 10 OGammam. HenpaBuibHbII
OTBET Ha BOIIPOC COOTBETCTBYET () OaioB.
MaxkcumanbHOe KoJrnuecTBo 6amioB — 40.
MaxkcuMaabHOE KOJIMYEeCTBO OAJIIOB 32
npomexyTouHyto arrectanuio — 40. Becooii
ko3¢ purment meponpusitus - 40. OTIHYHO:
Benuunna peiftunara o0y4aroierocs mno
nucrurinHe 85...100%. Xopomo: Bennunna
peiiTHHra 00yJaromerocs o AUCHUIUIMHE
75...84 %. YnoBnerBoputenbHO: Bennunna
peiiTHHra 00y4aromerocs o AUCHUIUIMHE
60...74 % HeynosnersopurensHo: Bennunna
peiiTHHra 00yJaromerocs o AUCHUIUIMHE

0...59 %.

DK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun

MIPOMEKYTOYHOMN

arTeCTalluu

[Tpouenypa npoBeneHus

Kputepun
OIICHUBAHUS

OK3aMCH

[TpomesxxyTouHas aTTecTalus BKIOYAeT B Ce0s MMUChMEHHBIH
onpoc. KOHTpoapHOE MEPONIPUATHE TPOMEKYTOUHOM aTTeCTALNN
MPOBOASATCS BO BpeMsl cauu sk3ameHa. [lpu onenuBanuu
pPEe3YJIETAaTOB MEPOTIPHUSITHSI UCTIOJIB3YETCsI 0aJUTbHO-PEHTHHTOBAS

B cooTBeTCcTBUUI
c mm. 2.5,
[Tomoxxenus

2.6




CUCTEMa OIICHUBAHHS PE3YIBTATOB YUCOHOU NEATEIIEHOCTH
oOyuarommxcs (yTBepKaeHa mprukazom pektopa ot 24.05.2019 1. Ne
179). IlpenonaBarento NpeAOCTABISETCS IPaBO 3a7aBaTh
o0yyYaronmMcst TOMOJTHUTEIbHbIE BOMPOCHI B paMKaxX MPOrpaMMbl
quctuiuinHel. [TuceMenHsli onpoc U3 2 Bonpocos. Bpewms,
oTBeZIeHHOE Ha onpoc -40 munyT. [TpaBUIIbHBIN OTBET HA BOITPOC
cootBeTcTBYeT 20 OayiaM. YacTUUHO NpaBUIIbHBINA OTBET
cootBeTcTBYeT 10 6amram. HempaBuibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 0 OasoB. MakcuManbHOE KOJTHYecTBO 6amioB — 40.
MaxkcumanbHOE KOJTMYECTBO OAIIIOB 3a MPOMEXKYTOUHYIO
arrecranuio — 40. BecoBoii ko3 dunment meponpusitas - 40.
Omnmruno: Benmnunna pedTiHra 00y4aronierocs mo JUCIHUILINHE
85...100%. Xoporo: BennunHa peiiTHHra 00y4aromerocs 1mo
nucuumuinHe 75...84 %. YnosneTrBoputenbHO: BennunHa pedTuHra
oOyuarorerocs mo aucuurinae 60...74 % HeynoBneTBOpUTENbHO:
Bennuuna pelitunra obyvatomierocs mo guciumiaae 0...59 %.

3a4€CT

[TpomexyTodHast aTTEeCTAIMsI BKIIIOYAET B ce0s MMCHhMEHHBIH
orpoc. KoHTponbHOE MepornpHsTHe TPOMEXYTOUHOM aTTecTaluu
MPOBOASTCS BO BpeMsl cljadun 3a4eTta. [Ipu orleHnBaHUM Pe3yIIbTaToB
MEPONPUATHSI UCHONB3YETCs OaIIIbHO-PEHTUHTOBAs CUCTEMA
OILICHUBAHHS PE3YJbTaTOB YUEOHOU JAESITETPHOCTH 00yYarOIInXCs
(yTBepkeHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
[TpenonaBaresto Mpe0CTaBISAETCS MPABO 331aBaTh O0yJAOIINMCS
JIOTIOJTHUTEbHBIE BOIPOCHI B paMKaX MPOTrpaMMbl JUCIUTUINHBL.
[InceMenHBINM onpoc U3 2 BONPOCOB. Bpemsi, 0TBeIeHHOE Ha OpocC

6amnam. YacTUYHO IpaBUIIBbHBIN OTBET cooTBETCTBYET 10 Oamiam.
HenpaBuibHblii 0TBET Ha BONIPOC cOOTBETCTBYET () OasoB.
MaxkcumanbHoe KoiandecTBo 6amioB — 40. MakcumanbHOE
KOJIMYECTBO 0AJIOB 32 MPOMEXKYTOUHYIO arTectanuio — 40.

Becogoii koadpurment mepornpusitus - 40. Ommnyuno: Benuunaa

peiftunra odyyaromerocs o gucuuruinbe 85...100%. Xoporo:

Benmuuunna peiituara 00y4varorerocs mno aucuurumae 75...84 %.

VYnosnerBoputenbHO: BennmunHa peiiTuHra o0y4aronierocs mno
muctutuinHe 60...74 % HeynosneTBopurensHo: Benmnunna
peiitunra odyyatonierocs no aucuuruinge 0...59 %.

5 B cooTBeTCTBUH
-40 munyT. [IpaBUIIbHBIN OTBET HA BOIIPOC COOTBETCTBYET 20 e 2.5. 2.6
.2.5,2.

[lonoxxeuus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomrmereHmn

Pesynbrarsl 00yueHus

[1K-1

3HAEeT: COBPEMEHHBIE METO/IBI IIPOBEJICHUS PACUETOB a3POJUHAMUYECKUX,
[IPOYHOCTHBIX, ’KECTKOCTHBIX, MACCOBO-LIEHTPOBOYHBIX, UHEPLIUOHHBIX U
IPYTrUX TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKIIMA aBUAITMOHHON U
PAKETHON TEXHUKU

[1K-1

YMeeT: IPUMEHATh COBPEMEHHBIE CUCTEMBI aBTOMAaTU3UPOBAHHOTO
[IPOCKTUPOBAHMS IIPH PACUETE A3POJAUHAMUYECKUX, TIPOYHOCTHBIX,
YKE€CTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX, UHEPLIMOHHBIX U JPYIUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKLINH aBUALIMOHHON U PAKETHOU
TEXHUKU

[1K-1

MeeT NpaKTUYECKUN OMBIT: MPOBEICHUS PACYETOB IO ONPEICIICHUIO
a’POAMHAMHUYECKUX, IPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LIEHTPOBOYHBIX,
WHEPLIMOHHBIX U JPYTUX TEXHUYECKUX XapaKTEPUCTUK KOHCTPYKLIUI
ABUALIMOHHOM U PAKETHOU TEXHUKHU




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUmMeNbHASL IUMePamypa.:
He npenycmorpena

8) omeuecmeenHvle U 3apyOediCHble HCYPHANbL NO OUCYUNIUHE, uMerowuecs 8 bubauomexe:

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

2. 2. Kocmuyeckue ucciaeaoBaHus : Hayd. KypH. / Poc. akaj. HayK,
[Ipe3snnuym PAH

3. 3. BecTHHMK aBHallMM U KOCMOHAaBTHKH : Becepoc. aspokocM. sKypH. /
3A0 "Uzn. nom um. C. CKpbIHHUKOBA

4. 4. ABuama"opama : )XypH. aBuail.-kocM. komriekca/ OOO "Bricokue
TEXHOJIOTUHU ¥ MHHOBAuu'"

5. 5.Tloner: Apmanus. Pakernas rexuuka. KocMonapruka: O0miepoc.
Hay4.-TeXH. XXypH. / U3n-Bo "Mamu-noctpoenue”

6. 6. Aspokocmuuecknii Kypbep / 3A0 "U3nar. nom "Co3sesaue-4"

2) MemoouuecKkue ykazanus 0us CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  Yepnsasckuit A.O. [IpumeHeHne METOIa KOHEYHBIX 2JIEMEHTOB B
3a/1a4ax pacuera Ha MPOYHOCTh. / YueOHoe nocodue - Yensiounck, 2000. - 90 c.
2. BapuaHTbl KOHTPOJIBHBIX 3aJaHUN

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTaIl U

HaumenoBanue
No Brn peeypeas | bubnuorpaduyeckoe onucanme
JTUTEPATYPHI AIIEKTPOHHOU
dopme
PakeTHO-KOCMUYeCKasi TeXHUKA. MalllnHOCTPOEHHE.
Ounuknoneaud. T. IV-22 : sanukiionenus : B 2 xuurax / A. I1.
DNEeKTPOHHO- AmxsH, D. JI. Akum, O. M. Anudanos, A. H. AuapeeB. —
1 JlononHuTENbHAS |OMOTHOTEUHAS Mocksa : Mammnoctpoenue, [0. 1.]. — Kuaura 1 — 2012, —
nuTeparypa cucrema 925 c. — ISBN 978-5-94275-589-8. — TekcT : 21eKTpOHHBIH //
u3narenscTBa Jlans JIausb : anexTponHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/5808 (mara obparmieHus:
20.11.2021). — Pexxum noctyna: ajis aBTOpU3. MOJIb30BaTENCH.
DNEKTPOHHO- [IpsixonoB, B.I1. ['eHepanys u reHepaTropsl CUTHAJIOB.
b OcHoBHas oubnuoreyHas [DnekTpoHHBI pecypc| — OnekTpoH. gaH. — M. : JIMK
nuTeparypa cucreMa [Ipecc, 2010. — 384 c. — Pexum nocryna:
n3narenbcTBa Jlans http://e.lanbook.com/book/892
3 |OcHOBHas JIEKTPOHHO- JIpsikonoB, B.I1. DHIIMKIIOTIEIMST KOMITBIOTEPHOM aNTeOpHI.




TUTEpaTypa oubnmuoTeyHas [2nexTpoHHbIi pecypc| — Dnekrpon. gaH. — M. : JIMK
cucrema [Ipecc, 2010. — 1264 ¢. — Pexum nocrtyna:
u3narenscTBa Jlans fhttp://e.lanbook.com/book/1179
3apy6uHn, B. C. PacueT TerioHanpsKeHHBIX KOHCTPYKIUH
DEKTPOHHO- yaeonoe mocoowue / B. C. 3apyoun, . B. CrankeBuu. —
Mocksa : Mammnoctpoenue, 2005. — 352 ¢. — ISBN 5-217-
4 OcrosHaA Oubmmoteunas 03291-X. — TekcT : 2neKTpoHHBIH // JIaHb : 7EKTPOHHO-
frepatypa cucreMa oubmuoreynas cucrema. — URL:
M3naTenbCTRa Jlane https://e.lanbook.com/book/768 (nara obpamenus: 20.11.2021).
— Pexxum mocTtyma: 1uist aBTOpU3. TIOJIb30BaTENeH.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

N —

. Microsoft-Windows(6eccpouHo)
. Microsoft-Office(6eccpouno)

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

[Tepedenp ncmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPaBOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITUHbI

Bun 3aparui

Ne

ayJl.

OcHoBHOE 000py/IOBaHKE, CTEH/1bI, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
IPEIyCTaHOBJIEHHOE IPOrPaMMHOE 00eCIeueHHe, UCTIONIb3yEMOE IS
pa3NUYHbIX BUAOB 3aHATHH

[IpakTnueckue

110

3aHITHUS U ceMUHapHI |(2)

Kiacc BBIYMCIUTENbHONM TEXHUKHU, OCHAILIEHHBIN coBpeMeHHbIMU [TK.
[Tporpammuoe obecnieuenue: Microsoft Office, MathCad, NASTRAN,
ANSYS




