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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.®.02 YeTpoicTBO JIeTaTeNbHBIX allapaTos,
1.®.01 McnonHuTenbHbIE YCTPOUCTBA JIETATENBHBIX
anmnaparos,

®J1.02 KonctpyupoBaHue u n300peTaTreabCTBo,
[Ipon3BoACTBEHHAs MpaKTHKa (OPHEHTUPOBAHHAS,
nudposas) (6 cemecTp)

1.®.10 IIpoexkTnpoBanue U3AEINI paKETHO-
KOCMHUYECKON TEXHUKH U3 KOMIIO3UTHBIX
MaTepHasoB,

1.®.11 UcneiTanus neTarenabHbIX anaparoB

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

1.®.02 YeTpolcTBO JIeTaTeNbHBIX allapaToB

3HAET: UHCTPYMEHTBI U METOJIbl YIIPABICHUS
BPEMEHEM IIPH BBIIIOJIHEHUU KOHKPETHBIX 337134,
[POEKTOB, PU JOCTHKEHUU ITOCTaBIEHHBIX LENEH;,
KJIaCCU(UKAIMIO JIeTaleld 1 MEXaHN3MOB
JleTaTeNIbHBIX alapaToB; OCHOBHbIE TPEOOBAHUS K
eTansM, y3J1aM U MEXaHU3MaM JIeTaTeIbHbIX
anmnaparos; oOLI1e IPUHIUIIBI U [TPaBUIIA
KOHCTPYHUPOBAHHUS JETAJIEH U Y3JI0B MEXaHU3MOB
JleTaTeNIbHBIX alapaToB YMeeT: pelaTh 3a1auu
COOCTBEHHOTO JINYHOCTHOI'O U MPO(ECCHOHATBHOTO
Pa3BUTHS, ONPEIEIIATh U PEaIn30BbIBATh
PUOPUTETHI COBEPIICHCTBOBAHUSICOOCTBEHHON
NesITeIbHOCTH , 000CHOBBIBATh BEIOOP YCTPOMCTB B
U3/IENIUAX PAKETHO-KOCMUYECKON TEXHUKH;
POBOANUTH KOHCTPYHPOBAHHE JETaJIeH U y37I0B
MEXaHU3MOB JIETATENIbHbIX aIllIapaToB C
HCII0JIb30BaHMEM CUCTEMHOTrO0 nojaxona Mmeer
[IPAKTUYECKHUM OMBIT: yIIPaBIEHUs CBOEH
[I03HABATEJIbHOMN JI€ATEIbHOCTBIO U €€
COBEPILEHCTBOBaHMS HA OCHOBE CAMOOLICHKH,
pacyeTa napaMeTpoB JieTajlell U y3J10B MEXaHU3MOB
JleTaTeabHBIX aNaparoB; pa3paboTKU padouux U
CcOOPOUHBIX YepTEXKEH J1eTanell 1 y3710B MEXaHU3MOB
JIeTaTeIbHbIX aNapaTroB

@®J1.02 KoHctpynpoBaHue U U300peTaTesibCTBO

3HAeT: OCHOBHbIE 3aKOHBI BOJIIOLUN TEXHUUECKUX
CHUCTEM; OCHOBHbIE MCTOYHUKH HH(POPMALIUY JUISI
NPUHATHS TEXHUYECKUX PELICHUI; T0OIX0bI U
METOZBI COBPEMEHHOM TEOPUU PELICHUS
n300peTaTeNnbCKuX 3a1a4 YMEeT: IPUMEHSTh
OCHOBHBIE 3aKOHBI 3BOJIFOLIMM TEXHHYECKUX CUCTEM
K aHAJIN3Y TEHICHUUN PAa3BUTHsI PAKETHON TEXHUKU;
OLICHUBATH IIOJIHOTY U JOCTOBEPHOCTH MOIy4acMOn
UH(OPMAIUH [T TPUHATHS TEXHUYECKUX PEIICHUH
MeeT NpaKTUYECKUN OIIBIT: BBISABICHUS
[IPOTUBOPEUNI B KOHCTPYKIIMU U PELIEHUE 3aa4 110
MX YCTPAaHEHUIO C UCIIOIb30BAHUEM METOJOB TEOPHUHU
[pelieHns n300peTaTesIbCKUX 3aa4

1.®.01 UcnonHuTebHBIE YCTPOUCTBA JIETATEIbHBIX
anmnaparoB

3HaeT: MPUHLUIBI PAOOTHI UCTIOHUTEIbHBIX
YCTPOICTB JIeTaTeIbHBIMHU arllapaTaMu:
0e3peAyKTOPHYIO M PEIyKTOPHYIO CUCTEMBbI
HaJJ1yBa; CTATUYECKUE U IMHAMUYECKUE




XapaKTePUCTHKU CHCTEMBI: TPYOOIPOBO, EMKOCTb,
PKUKJIEp. YMEET: ONpeesiTh CTaTHUeCKUE U
JUHAMHUYCCKHUEC XapaKTCPUCTHUKU UCIIOJITHUTCIIbHBIX
YCTPOMCTB JIeTaTeJIbHBIX anmnaparoB Mmeer
MPaKTUYECKUI OIBIT: pacyeTa MHEBMOTHIPOCUCTEM
JleTaTeIbHBIX aNapaToB: THAPOCONPOTUBICHUH B
KOPOTKUX TPpyOOTpOBOIaX, THAPABINYECKUX
pacyeToB MPOTOYHON YacTh 0OpPaTHOTO KJlaraHa U
MUPOKJIANIaHa U IPYTUX DJIEMEHTOB

[Ipou3BoACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (6 cemecTp)

3HAET: IPUKIIAIHbIE KOMIIBIOTEPHBIE IPOIPAMMHBIE
KOMILJIEKCHI JJIs1 CO3/1aHUS PAKETHON M paKeTHO-
KOCMUYECKOI TeXHUKHU , METO/IbI U TIpoIiecchl cOopa,
nepenayu, 00paboTKH U HAKOIUIEHHsI UH(opManuu;
nepenadn 1 06paboTku HHPOPMALIUHU C TOMOIIBIO
KOMITbIOTEpa YMEET: MPUMEHSTDH TPOrPaMMHBIE
CpeACTBa JJIsl MHTEIJIEKTyalbHOH 00paboTKH
MOJTyYeHUS JaHHBIX U [IUPPOBOTO MOJIETUPOBAHUS
MyTel UX MPUMEHEHUSI IPH IPOEKTUPOBAHUH
w3germii PKT, ncrionb30BaTh BO3MOKHOCTH
BBIUMCIUTEIbHON TEXHUKH U TPOrPAMMHOTO
oOecrieueHus Ui pelieHus 3aaad o0paboTKu
UH(OPMAIUH B TPOHECCHOHATBHON NesITeTbHOCTH
MMeeT npakTUYeCKUil OMbIT: paboTHI C
POTrpaMMHBIMU CPEACTBAMU JUIsl HU(PPOBOTO
mMonenupoBanus uznaenuii PKT, paboTsi ¢
NPUKJIaJHBIMUA TPOTPAMMHBIMHU CPEICTBAMH 0OIIETO
U CIeIMAJIbHOTO HA3HAUYEHUs

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mast Tpy10€eMKOCTh TUCHIHUILUIMHBI cOCTaBIsgeT 6 3.€., 216 4., 110,75 4.

KOHTAKTHOU PabOThI

Pacnpenenenue no cemecrpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
7 8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuuu (JI) 32 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 64 32 32
JlabGopatopusbie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
[ToxroroBka k 3adery 53,75 53.75 0
[TonroToBka K sK3aMeHY 51,5 0 51.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 14,75 6,25 8,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4er JK3aMeH

5. ConeprkaHue TUCHMIIIMHBI

| Ne | HaumenoBanue pa3aenoB AUCHUTUIMHBI | O06neM ayaIUTOPHBIX




paznena 3aHATHUH 110 BUJIaM B
yacax
Beero |JI| 113 | JIP
1 |[Taker nmporpamm MathCad 11 BeIOSTHEHNS MH)KEHEPHBIX PacyeToB 10 6| 4 0
MarpuuHasi GopMyIHpPOBKa COOTHOIIEHUH TEOPUH YIPYTOCTH U
2 |CTpOMTENBHOW MEXAaHUKH JIETAaTEIbHBIX annaparoB. Metoz 10 6| 4 0
[epeMeIICHUN
3 |MeTox KOHEUHBIX 2IIEMEHTOB B MEXaHUKE KOHCTpyKuui JIA 10 6| 4 0
4 KoHeuHble 37IeMEHTHI [J11 MOAETIMPOBaHuUs 1ehopMaluii CHIIOBBIX 2 6l 161 o
KOHCTpYKIMit JIA.
5 KoHeuHblIe 371EMEHTBI AJI1 MOJECIUPOBAHUS CPEZIbl U KOHTAKTHBIX 12 4l g 0
B3aUMOJICUCTBUN KOHCTPYKIMI JIA
6  |CooTHOmIEHNS MeTOAa KOHEUHBIX DJIEMEHTOB B 3aJ1adax TWHAMUKH 20 4| 16 0
Oco0eHHOCTH MPaKTUUYECKUX PACUETOB MPH MOEKTUPOBAHNUN CHIIOBBIX
7 |pneMeHTOB KOHCTpYKIMiil JIA ¢ Mcnonbp30BaHNNEM IPOTPaMMHBIX 12 o120
KOMITJIEKCOB KOHEYHO-JIEMEHTHOTO aHaJIM3a
5.1. Jlekuun
Ne Ne Kox-
HaunmeHoBaHue Wiu KpaTKoe cosiepkaHue JIEKIIMOHHOTO 3aHATUS BO
neKuuujpasaena
4acoB
1 1 |[Taker nporpamm MathCad 11 BEIOTHEHNS MH)KEHEPHBIX PacyeToB 6
) ’ MarpuuHast GopMyIHPOBKA COOTHOIIEHUI TEOPUH YIPYTOCTH U CTPOUTEIBHOM 6
MEXaHUKH JIeTaTeIbHbIX anmnaparoB. MeTos nepememeHuit
3 3 |MeTon KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 6
4 4 KoHeuHbIe 37IeMEHTHI 711 MOICTHPOBaHUS 1ehopMaIvii CHIIOBBIX KOHCTPYKIHA 6
JIA.
5 5 KoHeuHble 37IEMEHTBI AJ11 MOJCIUPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOJCHCTBHIA 4
KOHCTpYKIMi JIA
COOTHOIIEHNSI METOAA KOHEUHBIX 3JIEMEHTOB B 3aJja4ax JUHAMUKU 4
5.2. IlpakTHyecKkne 3aHATHSA, CEMUHAPBI
Ne Ne Kox-
HaumenoBaHMe niM KpaTKoe COAepKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHapa BO
3aHATHA|pa3IeNa)
4acoB
Hcnonp30BaHre MporpaMMHO-BRIUKCTUTEIFHOTO KoMIuiekca MathCad mpu
1 | [BBIMOHEHUHI HHKEHEPHBIX PACUETOB. Pemenue cucrem J'II/IH'eI\/'IHLIX‘ Y HEJIMHENHBIX )
anredpandeckux ypaHeHuil. Meton Hetotona (¢ynknuu Find, Minerr), meTon
cekynux (pyHKIus root). IkCTpeMyM (DyHKIHU.
OCOOEHHOCTH UCTIONIB30BaHUS POTPAMMHO-BBIUNCIIUTEIEHOTO KOMILJIEKCa
2 1  |[MathCad nmpu BbIOJTHEHUH UHXEHEPHBIX pacyeToB. DopMupoBaHNE MaTPUUHBIX 2
YpaBHEHHUN C MCIIOJIB30BAHUEM NOAMATpul. BbINoIHEHNE MATPUYHBIX ONepanuil
PacueT Harpy>keHHOCTH U 1ehopMupoBaHus HepMEHHON KOHCTPYKLMHU oTceka JIA
3 2 |MaTpU4YHBIM METOOM IepeMenieHn. MaTpullbl y3710BbIX CUI U CMELICHUH. 2
Pemenne cucremsl ypaBaernit MKD ¢ momompro MathCad
MeToa KOHEUHBIX 3JIEMEHTOB B MEXaHUKE KOHCTPYKIMiIl. KpaTkas xapakTepucTuka
4 2 |COBPEMEHHBIX IPOrPAMMHBIX TAKETOB, PEATU3YIOIINX METO/ KOHEUHBIX 2
HJIEMEHTOB
5 3 Oco0eHOCTH COBPEMEHHBIX TPOrPaMMHBIX AKETOB, PEATU3YIOIINX METO/ )
KOHEYHBIX 21€MEHTOB. [IpuMepbl BBIOJIIHEHUSI MH)KEHEPHOTO aHAJIN3a [IPH




[IPOEKTUPOBAHUN KOHCTpyLuii JIA

KoHeuHbIe 37IEMEHTHI 11 MOACTHUPOBaHUS AehopMalivii CHIIOBBIX KOHCTPYKIUI
JIA. Pacuer xapaktepucTuk 1eQOopMHpOBaHUS KOHCTPYKIUHU paMbl Y meTonom
KOHEUHBIX 3JIEMEHTOB C IIOMOIIBIO TOrpaMMHOro rnakera Ansys (Nastran)

MonenupoBaHue IEMEHTOB KOHCTPYKIMI JIA ¢ HCIOIB30BaHUEM MJIOCKHUX U
[IPOCTPAHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB (TUIaCTHHA, 000104Ka, JTUCK).
OCOOEHHOCTH 3aKpETICHHUsI MOJIeNIU. CUJIOBOE U TEIIOBOE BO3/IEHCTBHE.

MozenupoBaHue C UCTIOJIb30BaHUEM OJJHOMEPHBIX, IIIOCKUX U MPOCTPAHCTBEHHBIX
KOHEYHBIX 2JIEMEHTOB (CTEp)KEHb, TUIACTHHA, 000JI0UKa, TUCK, MaccHuB). Perenne
3a/1a4 HEJIMHEWHOTO Je(hOpMUpOBaHUs KOHCTPYKIUi. [loTepst Hecymiei
CIIOCOOHOCTH MPHU CKUMAIOIIUX HAMPSHKEHUSX U YIIPYTO- IITACTUYECKOM
nehopMUPOBAHUH.

Pemenue 3ama4 HenmuHEHHOTO AehOpMHUPOBaHUs KOHCTPYKIHi. [loTeps Hecymen
CIIOCOOHOCTH IIPH CKUMAIOIINX HANPSIKEHUSIX U YIIPYTO- IJIACTHYECKUX
nedopMarusax. JKCIIepUMEHTAIBHOE HCCIIE0BaHUE TPOIOJILHOTO U3rnda
CTEP>KHEW TOHKOCTEHHOTO CEUEHHUS MPU OCEBOM CHKATUU

10

PacuérHble Mozienu u3ruda CTepKHS U JOKaJIbHOTO Je(OPMHUPOBAHUS
TOHKOCTEHHBIX 3JIEMEHTOB ero ceueHus. [loteps ycroitunBoctu B o01ieit u
MecTHOH Gopme. CpaBHEHUE SKCIEPUMEHTAIBHBIX KPUTHYECKUX 3HAUCHUIH
CKUMAIOILEH HAarpy30K € MOJIyYEHHBIMH B PE3YyJIbTAaTe aHAJTUTUYECKOTO pacyeTa u
aHasmza MKDO

11

Permenwne 3a1a4 HelnMHEWHOTO NeopMupoBanus KOHCTpYyKIuil. [Toteps Hecymei
CIIOCOOHOCTH MPH CKUMAIOIIUX HAMPSHKEHUAX, YIIPYTO- MJIACTUYECKOE
nedopmupoBanue. Bepudukarus pacuéTHeIX MojieNiel Ha MpUMeEpe 3a/1auu
MPOJIOJILHOTO U3ruda CKaToro CTEPIKHS TOHKOCTEHHOTO ceueHusi. CpaBHEHHE
KPUTHYECKUX 3HAYEHUN COKUMAIOIEH HArpy30K, IIOJIyYEHHBIX B PE3YJIbTaTe
AQHAJTUTUYECKOTO pacyeTa, anaimza MKD B TuHEITHOM 1 HETMHEHHOM TOCTaHOBKE
W UCTIBITAHUH CTEPKHEH TOHKOCTEHHOTO TPOohUiIs

12

KoHeuHble 351eMEHTHI J1s1 MOJIETMPOBAHUS CPE/Ibl U KOHTAKTHBIX B3aUMOICHCTBUI
koHCTpYKIHil JIA. KoHeuHble 351eMEHTHI 1J11 MO/ICTUPOBAHUSI KOHTAKTHBIX
B3aUMOJICUCTBUI PA3JIMUYHBIX TUIOB. 3aja4a ['epiia. AHATUTUYECKOE pElIeHUE U
pemenne MKD.

13

KoHeuHblIe 371eMEHTBI AJ11 MOJEIUPOBAHUS CPENIbl U KOHTAKTHBIX B3aUMOACHCTBUM
koHCTpyKIui JIA. Koneunsie aneMenThI3anaqa [ epiia. AHaTUTUYECKOE peleHue
u pemienne MKD. MonennpoBaHie KOHTaKTHBIX B3aUMOJEHCTBUI pa3IudHbIX
TUIIOB.

14

MoaennpoBaHHe KOHTAKTHBIX B3aUMOAECHCTBUN pa3nudHbIX TUHOB. Pacuér H/IC
¢nanneBoro coenuHeHns. CpaBHEHUE ¢ U3BECTHBIMU pe3yiIbTaTaMu pacuéra u
TAHHBIMHU MCIIBITAHUI

15

H/IC ¢nanueBoro coequnenusi. CpaBuenue pacuéra MKD ¢ u3BecTHbIMU
pe3yapTaTaMu pacy€ra U JAaHHBIMU HCTIBITAaHUH

16

CoOTHOIIEHUS! METO/]a KOHEYHBIX 3JIEMEHTOB B 3aJjadax AuHaMUKH. OnpeneneHue
cOOCTBEHHBIX (pOpM U yacToT KojeOanmit koHcTpyKimu MKD B Ansys

17

Omnpenenenne coOCTBEHHBIX (OPM M YACTOT KosieOaHUi OamKu.
DKCTIEpUMEHTAIBHOE HCCIIeIOBaHUE COOCTBEHHBIX ()OPM M YaCTOT KoJIeOaHUI
0aJIKu C MCIOJIB30BAaHUEM MTPOrpaMMHO-arnapaTHoro komruiekca "LDS-LMS".

18

DKCIIepUMEHTAIIBHOE MCCIE0BAaHUE OTKIIMKA OAIKM Ha UMITYJIbCHOE BO3/ICHCTBHE
C UCIOJIB30BaHUEM COBPEMEHHOIO MPOrPAMMHO-aMapaTHoro komiiekca "LDS-
LMS".

19,20

Bepuduxanuus 1uHaMuueckoi pacu€THON MOJIETH HAa OCHOBE aHAJIN3a PE3yJbTaToB
HKCIIEPUMEHTAIBHOTO HcciieioBanusl. MccnenoBanue KOHEUHO-3IIEMEHTHON
MoJienu Konebanuit Oanku. OnpeaeneHue BIUSHUS [1ara HUHTETPUPOBaHUS MO
BPEMEHH, 11ara y3j10B (KOJIMYeCTBa AJIEMEHTOB), AeMII(PUPOBaHUS Ha
TMHAMWYECKHUI OTKIMK CUCTEMBbI




JluHaMuyecKue MOJIEIH 3JIEMEHTOB KOHCTpyKinK JIA. @opmupoBanue
CMEIIaHHOH, 0aI0uYH0-00010ueYHON Moien KOHCTpyKimH JIA. Odbopmiienne

21,22 7 |oT4€Ta MO pe3yapraram MCCIEIOBAaHUMN U PELICHU 3a1a4 UHAUBUAYaJIbHOTO 6
3amanus B cootBeTcTBUM ¢ [[OCTamu Ha oopmIileHHe HaydYHO- TEXHUIECKUX
OTUYETOB.
5.3. JlaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beimonuenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zernos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Uepnsisckuii A.O. [lpumenenue metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
[ToaroroBka K 3a4eTy Il p 53,75
MPOYHOCTh. / YuebHoe nocodue -
Uensaounck, 2000. - 90 c.
Uepusasckuil A.O. [Ipumenenue merona
KOHEYHBIX JIEMEHTOB B 3ajlayax pacueTa Ha
[ToaroroBka K 3K3aMeHy 51,5
NpOYHOCTh. / YueGHOoe nocodue -
Uenstounck, 2000. - 90 c.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTreCcralmmn

KOHTpOJ'II) KadyCCTBa OCBOCHMUA O6pa3OBaT€HBHOfI IMporpaMmsbl OCYIICCTBIICTCA B

cooTBeTcTBHH ¢ [TonmoxkeHreM o 6aUTbHO-PEUTHHTOBOM CUCTEME OIECHUBAHUS PE3yJbTaToB
y4eOHOM JESITEIIbHOCTU 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Haszpanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIbHOTO (Bec [Topsinok HauKcneHus: 6awIoB
KM{mecTp| koHTpOIIS MEDONDHSTHS Oan eTCs B
pomp A
20 GasuIoB - 3aJ1aHKE BBHITIOJIHEHO BEPHO, B
. [OJTHOM 00BbeMe, CIaHO BOBpEMSI.
Texyuwmit | KontponbsHoe
1 7 20| 20 |10 6amnoB - 3aaHUE BHITIOJHEHO BEPHO, B 3a4eT
KOHTPOJIb 3amanue |
HEIOJHOM 00beMe, CIaHO C OIO3IaHUEM.
0 6aoB - 3a/JaHUE BBIOJIHEHO HEBEPHO.
20 6aJIoB - 3aJJaHKUE BBIIIOJHEHO BEPHO, B
. [IOJTHOM 00BbEeMe, CIaHO BOBpEMSI.
Texymuii | KontposbHOe
2 7 20| 20 |10 6amnoB - 3aaHUE BHITIOJHEHO BEPHO, B 3a4eT
KOHTPOJIb 3a1aHue 2
HETOJIHOM 00beMe, CJIaHO C ONO3JaHHEM.
0 6aIoB - 3a/JaHUE BBIIIOJIHEHO HEBEPHO.
20 6aJIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
. MOJTHOM 00BbeMe, CJTaHO BOBPEMSI.
Texymuii | KonTposibHOE
3 7 20| 20 |10 6amnoB - 3a7aHUE BHITIOTHEHO BEPHO, B 3a4eT
KOHTPOJIb 3aj1aHue 3
HEMOJIHOM 00beMe, CJAaHO C OMO3aHHEM.
0 6aIoB - 3a/JaHUE BBIIIOJIHEHO HEBEPHO.




[Ipome-
KyTOYHAst
arTecTanus

3auer

40

[IpomexyTouHas arTecTanus BKIOYAET B
ce0st muchMeHHbIH onpoc. KoHTponbHOE
MEPOIIPUATHE TPOMEKYTOUHOU aTTECTALIUH
[MPOBOJATCS BO BpeMs cauu 3adeta. [Ipu
OLICHMBAaHUU PE3YJIbTATOB MEPOIPUSITHS
MCIIONB3YeTCsl 0aNTIbHO-PEHTHHIOBAs CUCTEMA
OLIEHUBAHHUS PE3yJIbTaTOB yUeOHOM
NesATEeTLHOCTH 00yJaromuxcs (yTBepKIeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
[IpenoaBaremnto MpeaoCTaBISIETCS TPABO
3a1aBaTh OOY4aIOUIMMCS JOTIOTHUTEIbHbIE
BOITPOCHI B paMKaxX MPOrpaMMbl TUCHUILIAHBI.
[IuceMeHHBIN onpoc U3 2 BonpocoB. Bpewms,
OTBEJIEHHOE Ha onpoc -40 MUHYT.
[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
20 6amram. YaCTHYHO MTPaBUIIBHBIN OTBET
cootBercTByeT 10 6aymuiam. HenmpaBusbHbIi
OTBET Ha BOIPOC cooTBeTcTBYET () GaoB.
MakcuManbHOE KOJTHuecTBO 6amioB — 40.
MaxkcuMmanbHOE KOJTMYECTBO OAIIIOB 3a
IpOMEXKyTOUHYI0 arTecTanuio —40. Becosoii
kodhhurreHT MeponpusaTus - 40.

OtnnuHo: Bennunza peiitunra
oOyuaromierocs o nucturuinae 85...100%.
Xopomo: BenuunHa peiftunra o0y4aromerocs
o qucoumanae 75...84 %.
YI0BIETBOPUTENBHO: Benmnunna pelituara
oOyuaromierocst mo qucuurinae 60...74 %
HeynosnerBopurenbHo: BennunHa peiTunra
oOyuarorierocs o nucturuinae 0...59 %.

3a4CT

Texyuuii
KOHTPOJIb

KonTponbHoe
3ananue 4

20

20

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

10 6ans10B - 3a71aHKE BHIIIOJHEHO BEPHO, B
HETIOJTHOM 00beME, CIaHO C ON03/1aHHEM.

0 6aJ10B - 3aJaHKE BBINIOJHEHO HEBEPHO.

DK3aMCH

Texyuuii
KOHTPOJIb

KonTtponbHoe
3agaHue 5

20

20

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

10 6an10B - 3a7jaHKE BHIIIOJHEHO BEPHO, B
HETOJIHOM 00beMe, CJIaHO C ONO3JaHHEM.

0 6anoB - 3a/JaHUE BBIOJIHEHO HEBEPHO.

OK3aMCH|

Texymni
KOHTPOJIb

KonTponsHoe
3ajaHue 6

20

20

20 6ayIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
MOJTHOM 00BbEeMe, CZJTAaHO BOBPEMS.

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

0 6aIoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

OK3aMCH|

ITpome-
KyTOUHas
arrecranus

DK3aMeH

40

[IpomekyTOUHas aTTECTallKs BKIOYACT B
ce0st muchMeHHbIH onpoc. KoHTponbHOE
MEpOIPUATHE IIPOMEKYTOUHOHN aTTeCTALUU
[IPOBOJATCS BO BpeMs cjauu sk3ameHa. [lpu
OILICHUBAHUU PE3YJIBTATOB MCPOIIPUATHA
MCIIONB3YeTCsl 0aNTbHO-PEUTHHIOBAs CUCTEMA
OLIEHUBAHMUS PE3yJIbTaTOB yUeOHOM
NesATEeTLHOCTH 00yJaromuxcs (yTBepKIcHa
npuka3zoM pexropa ot 24.05.2019 . Ne 179).
[IpenogaBarento npeaoCcTaBIseTCs IPaBo

3a1aBaTb O6y‘-IaIOH_[I/IMC}I JOIIOJTHUTCIIBHBIC

OK3aMCH




BOIIPOCHI B paMKaXx IPOrpaMMBbl TUCLHUIUIMHBIL.
[TrceMeHHBIN onpoc U3 2 BOmpocoB. Bpems,
OTBEJICHHOE Ha o1poc -40 MUHYT.
[[paBUIIBHBIN OTBET HAa BONPOC COOTBETCTBYET
20 6asmam. YacTUYHO MTPaBUIIBHBIN OTBET
cootBeTcTBYeT 10 OGammam. HenpaBunbHbII
OTBET Ha BOIPOC COOTBETCTBYET () OaIoB.
MaxkcumanbHOe KoJIrnuecTBO 6amioB — 40.
MaxkcuMaabHOE KOJIMYEeCTBO OaJIOB 32
npomMexyTouHyto arrectanuio — 40. Becooii
ko3¢ purment meponpustus - 40. OTIMyHO:
Benmnunna peiiTiHTa 00yJaronierocs mno
nucuuruinie 85...100%. Xopomo: Bennunna
peiiTiHra 00y4aromerocs o AUCHUIUIMHE
75...84 %. YnoBneTBopuTeNbHO: Bennunna
peiiTiHra 00y4aromerocs o AUCHUIUIMHE
60...74 % HeynosnersopurensHo: Bennunna
peiiTiHra 00y4aromerocst o AUCHUIUIMHE
0...59 %.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOYHOMN IIpouenypa nposeaeHus
aTTeCTaluU

Kpurepuu
OLCHHUBAHUA

[TpomesxyTouHas aTTecTalus BKIOYAET B C€0s MHChMEHHBIH
onpoc. KoHTponbHOE MeponpUsITHE TPOMEKYTOUHON aTTeCTAllUN
MIPOBOJISATCS BO BpeMs clauu 3aueTa. [Ipu olleHnBaHUU pe3ynbTaToB
MEPOTIPUATHSI UCTIONB3YETCSl OAITbHO-PEUTUHTOBAS CUCTEMaA
OILICHUBAHUS PE3YyNbTAaTOB yUeOHO! AeSITeNbHOCTH 00yJaroInXcs
(yTBeprkeHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenonaBarento mpeaocTaBIsSeTCS MPaBo 3a7aBaTh 00yUYaIOITUMCS
JIOTIOJTHUTEIBHBIE BOIIPOCHI B paMKaX MPOrpaMMbl TUCIUILIAHEI.
[TruceMenHsIit onpoc U3 2 BOmpocoB. Bpems, oTBeicHHOE Ha OIPOC
-40 munyT. [IpaBUiIbHBIN OTBET Ha BOIIPOC COOTBETCTBYET 20
OayaM. YacTHUHO MpaBHIIBHBIA OTBET COOTBETCTBYET 10 Oamam.
HenpaBuiibHbI OTBET Ha BOIPOC COOTBETCTBYET () OasLIoB.
MaxkcumanbHoe KoiandecTBo 6amioB — 40. MakcumanbHOe
KOJIMYECTBO OAITIOB 32 MPOMEKYTOUHYIO aTTecTanuio — 40.
Becogoii koadpurment mepornpusitus - 40. Otnmnyno: Bennunaa
peiiTuHra odyyvatomierocs rno aucuuiuinge 85...100%. Xoporo:
Benmnuunna peiituara 00y4Jaromierocs o auciurumae 75...84 %.
VYnosnersopurenbHo: Bennunna peiiTHra o0ydaromerocs 1no
nucuuruinHe 60...74 % HeynoBineTtBoputenbHo: Bennunna
peittunra oOyvaromerocs o gucturinae 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonosxeHus

3a4eT

[IpomesxyTouHast aTTecTalus BKIIOYaeT B ceOsl MMCbMEHHBIN
ornpoc. KoHTponbHOE MeponpusTHE MPOMEKYTOUHOM aTTecTaluu
IPOBOAATCS BO BpeMs cla4uu sk3aMeHa. [Ipu onenuBanuu
PE3yIBTaTOB MEPOIIPUATHS UCIIONIb3YeTCs OaUIbHO-PEUTHHTOBAS
cucTeMa OI[CHUBAHUS PE3yIbTaTOB YUeOHOH 1eATeIbHOCTH
oOyuarommxcs (yTBepKaeHa mprukazom pektopa ot 24.05.2019 1. Ne
179). IlpenonaBarento NpeAOCTaBISIETCS MIPaBO 3a7aBaTh
00yYaronmMcst TOMOJTHUTEIbHbIE BOMPOCH B paMKaxX MPOrpaMMbl
quctumuinHel. [TuceMenHsli onpoc U3 2 Bonpocos. Bpewms,
OoTBeZIeHHOE Ha onpoc -40 MunyT. [TpaBHIIbHBIN OTBET HA BOITPOC

B cooTBeTCTBUH
cmm. 2.5, 2.6
I lonosxenus

OK3aMCH




cootBeTcTBYeT 20 OayiaM. YacTUUHO NpaBUIIbHBINA OTBET
cootBeTcTBYeT 10 6amram. HempaBuibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 0 OasoB. MakcuManbHOE KOJTH4ecTBO 6amioB — 40.
MaxkcumanbHOE KOJTMYECTBO OAIIIOB 3a MPOMEXKYTOUHYIO
arrecranuio — 40. Becoroii ko3 dunment meponpusitas - 40.
Omnmruno: Benmnunna pedTiHra 00y4aronierocs mno JUCIHUILINHE
85...100%. Xoporo: Bennunna peiiTHHra 00y4aromerocs 1mo
nucuuruinHe 75...84 %. YnoenerBoputenbHO: BenuunHa pedTuHra
oOyuarorerocs mo aucuuriunae 60...74 % HeynoBneTBopuTeNbHO:
Benmnuuna pelitunra obyvatomierocs mo guciumiaae 0...59 %.

6.3. ITacopTt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynprarel 00yueHus

3HaeT: COBPEMEHHBIE METO/IbI IIPOBE/ICHUS PACUETOB a3POJUHAMUYECKUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-IIEHTPOBOYHBIX, MHEPIIMOHHBIX U LG
IPYTUX TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKIIMHA aBUALIMOHHOU U
PAKETHON TEXHUKHU

[1K-1

'YMeeT: NPUMEHSTh COBPEMEHHBIE CHCTEMBI aBTOMATU3UPOBAHHOTO
[IPOCKTUPOBAHMS IIPU PACUETE adPOJUHAMUYECKUX, IPOYHOCTHBIX,
[1K-1 YKECTKOCTHBIX, MACCOBO-LICHTPOBOYHBIX, HHEPLIUOHHBIX U APYTUX HAHHHHHH
TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKLUN aBUALIMOHHON U PAKETHOU
TEXHUKH

lMeeT MpakTUYECKUI OMBIT: IPOBEICHMS PACYETOB 110 ONPEIEICHUIO
a’pOAMHAMHUYECKUX, IIPOYHOCTHBIX, )KECTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX, IRANT

[1K-1 o
HHCPLUMUOHHBIX U APYTHUX TEXHUYCCKUX XAPAKTCPUCTUK KOHCTPYKI NN

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

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIITIMHBI

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 uHxeHepa : mpakT. pyk. / A. b. Karutys,
E. M. Mopo3os, M. A. Ondepsena ; npeauci. A. C. [llanckoro. - U3na. ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : un.

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMeIoWUecs: 8 bubauomexe:
1. 1. Maremarnueckoe MOJIETUPOBAaHUE: €KkeMec. KypH. / Poc. akaj. Hayk,
Otn-Hue mart. Hayk, MH-T mat. mogenupoBanus PAH
2. 2. Kocmuyeckue uccineaoBanus : Hayd. KypH. / Poc. akaj. HayK,
[Tpe3nnuym PAH
3. 3. BecTHHK aBHallUM U KOCMOHaBTHKH : Becepoc. aspokocM. skypH. /
3A0 "U3a. nom uM. C. CKpbIHHHKOBA



4.

TEXHOJIOTUU U UHHOBAIIMU"

5.

4. ABuama"opama : )XypH. aBuail.-kocM. komriekca/ OOO "Bricokue

5. [Moner: ABuanus. Paketnas texuuka. Kocmonastuka: O61miepoc.

Hay4.-TeXH. XXypH. / U3n-Bo "Mammu-noctpoenue"”

6.

6. Aspoxocmuueckuii Kypbep / 3AO "Uznat. nom "Cozse3nue-4"

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.
2.

BapuaHTbI KOHTPOJIBHBIX 33JaHHUI
UYepuasckuii A.O. [IpumeneHne MeTozia KOHEUHBIX JIEMEHTOB B

3a/1a4ax pacuera Ha MPOYHOCTh. / YueObHoe nocodue - Yenssounck, 2000. - 90 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

HaumenoBanue
No Brn peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATYPHI AIIEKTPOHHOMN
bopme
Ky3emuH, A. M. Pacuét Hanpsx€HHO-1eOpMUPOBAHHOTO
COCTOSTHUSI 00O0JIOYKH KaMEPhI CTOPaHUs paKeTHOTO
neuratess B cpene ANSYS : yue6HOe mocobue / A. M.
Mertoauueckue SEC Kysemun, A. U. Mycretikuc. — Cankrt-IletepOypr : BI'TY
1 HocoOus I 3 ATeTECTE] "Boenmex" um. JI.®D. Yctunora, 2017. — 25 c. — ISBN 978-
CaMOCTOSATEIIbHOM Mo 5-906920-66-9. — Texkcr : anekTpoHHbIH // JIaHb :
paboThI CTy/IEHTa QIIEKTPOHHO-O0uOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/121847 (nata obpareHus:
08.05.2025). — Pexxum moctyna: 11t aBTOPH3.
[10JIb30BATEIICH.
[TaBnoB, A. C. Pemenue 3a1a4 MEXaHUKU A€(POPMHUPYEMOTO
TBEpIO0TO Tena B mporpamme ANSYS : yueGHoe ocobue / A.
MeTomueckiie C. IlaBnoB. — Cankt-IletepOypr : BI'TY "Boenmex" um.
HoCOGHS TS ObC J1.®. Yerunona, 2014. — 34 c. — ISBN 978-5-85546-825-0.
2 caMocTosTeniol  [1ATeIbCTEA — TekcT : anekTpoHHbIH // JIaHb : 3IEeKTPOHHO-
6 Jlanb o6ubnuoreynas cucrema. — URL:
PADOTHL CTyjIeHTa https://e.lanbook.com/book/63695 (nmara obpamieHwus:
08.05.2025). — Pexxum moctyna: 1y1si aBTOPH3.
[10J1b30BaTEIICH.
banmukosa, U. A. Kommneke ANSYS: ananu3 ycTroiunMBoCTH
KOHCTPYKIMH : yueOHoe nocodue / . A. banmukosa, M. A.
MeTtoauuecKue SEC Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017. — 66
3 Mocooust st I — c. — ISBN 978-5-7782-3383-6. — TeKcT : 37eKTpOHHBIH //
CaMOCTOSTEJIbHOU ams JlaHb : 37eKTpoHHO-0MONMMoTeuHas cucrema. — URL:
paboTHI CTyIEHTA https://e.lanbook.com/book/118128 (nara obparmenus:
08.05.2025). — Pexxum poctyna: 1uist aBTOPU3.
[10JIb30BATEIICH.
bpeiTkoB, E. B. Unciennoe MoaennpoBaHue IPOYHOCTHBIX
MeTomeckiie 3anad B cpene ANSYS : yuebnoe nocobue / E. B. bpbITkoB.
Y S ObC — Canxr-IlerepOypr : BI'TY "Boenmex" um. [1.®.
4 CAMOCTOSTEILHOMN n31aTeIbCTBa YctunoBa, 2022. — 40 ¢. — TekcT : anexTpoHHbIi // JIaHs :
Jlanb JIEKTPOHHO-O0uOIMoTeyHas cucremMa. — URL:

paboThI CTyIeHTa

https://e.lanbook.com/book/382265 (nara obpareHus:

08.05.2025). — Pexum noctyna: /i aBTOPU3.




| | | |HOJIL3OBaTeJ1e1”4.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

. Microsoft-Windows(6eccpodHo)

. Microsoft-Office(6eccpouno)

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

N —

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHue I CIUITHHBI

Ne OcHoBHOe 000pyI0BaHNE, CTEH IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,
Bup 3ansTuit a ;l MPEIYCTaHOBIEHHOE MPOrPaMMHOE 00ecCIIedeHHE, UCTIOIb3yeMOe JIJIst
YA Pa3IUYHBIX BUJOB 3aHATHIMA

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

[IpakTnueckue 110
3aHITHUS U CeMUHapHI |(2)




