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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




1.0.46 MeTo KOHEUHBIX DJIEMCHTOB,

1.0.23 CoBpeMeHHBIE TPOTPAMMHBIE KOMILIEKCHI,
1.0.14 Nndopmaruka,

[Ipon3BoACTBeHHAsI TPaKTUKa (OPHUEHTUPOBAHHAS,
g posas) (6 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

1.0.23 CoBpeMeHHbIE POrPAMMHbBIE KOMITJIEKCHI

3HaeT: OCHOBBI KOHCTPYUPOBAHUS J€Talel, y3JI0B,
MEXaHNU3MOB U COEJUHEHUH C UCII0Ib30BaHUEM
TBEP/IOTEILHOTO KOMIIBIOTEPHOTO MOJIEIIMPOBAHMUSI B
COOTBETCTBUE C €AMHOU CUCTEMON KOHCTPYKTOPCKON
TOKYMEHTAIMU 1 Ha 6a3e COBPEMEHHBIX
[IPOrPaMMHBIX KOMILIEKCOB, OCHOBBI
KOHCTPYHUPOBAHUS J€Tallel, Y3JI0B, MEXaHU3MOB U
COEIMHEHUH C UCII0JIBb30BaHUEM TBEPAOTEIBHOIO
KOMITbIOTEPHOIO MOJICJINPOBAHUS B COOTBETCTBUE C
€MHOM CUCTEMOI KOHCTPYKTOPCKON JOKYMEHTALMH
1 Ha 0a3e COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCOB
'YMeeT: BBINOJHATH rpadudeckyro paboTy B
COOTBETCTBUHU C HOPMaMH €JUHON CUCTEMOU
KOHCTPYKTOPCKOM TOKyMEHTallUH C
MCII0JIb30BaHUEM KOMITbIOTEPHBIX TEXHOJIOTUH;
pa3padarbIBaTh KOHCTPYKLHUIO AeTajel y3/I0B U
OTJIEJIbHBIX MEXaHU3MOB PAKETHON U paKeTHO-
KOCMUYECKOH TeXHUKH, BHIIOIHAT TPaQUUECKYIO
paboTy B COOTBETCTBUU C HOPMaMU €AHMHOU
CUCTEMOI KOHCTPYKTOPCKOM TOKYMEHTALMH C
MCII0JIb30BaHUEM KOMITbIOTEPHBIX TEXHOJOTUH;
pa3padareIBaTh KOHCTPYKLUIO AeTajIel y3/I0B U
OT/ICJIbHBIX MEXaHU3MOB PAKETHON U paKeTHO-
KOCMHMUYECKOHN TEXHUKHU VIMeeT npakTH4eCKuil OIIBIT:
paboThl B CTAaHAAPTHON MIPOrPaMMHBIX KOMIUIEKCOB
Pa3IMYHOIO BUJIA M Ha3HAYCHMSI; HABBIKAMU
KOHCTPYHUPOBAHHUS y3JI0B U arperaroB pakeTHOW U
PAKEeTHO-KOCMUYECKOM TEXHUKH, paOOTHI B
CTaHJAPTHBIX POTPAMMHBIX KOMILJIEKCOB
Pa3IMYHOIO BUJIA M HA3HAYCHMSI; HABBIKAMU
KOHCTPYHUPOBAHHUS y3JI0B U arperaroB pakeTHOW U
PaKETHO-KOCMMUYECKON TEXHUKU

1.0.46 MeTox KOHEUHBIX DJIEMEHTOB

3unaet: Mmetoa Hetotona (pynkuuu Find, Minerr),
MeTOA CeKyLIUX ((YHKIHS root), 3KCTpEMYM
(byHKLUY, XapaKTEepPUCTUKU COBPEMEHHBIX
[IPOrPaMMHBIX TAKETOB, PEAIU3YIOLINX METOA
KOHEUHBIX JIEMEHTOB YMEET: pellaTh CUCTEMbI
JIMHEMHBIX U HEJIMHENHBIX aJireOpandecKkux
YpaBHEHMI, 3a/1a4l HETMHEHHOTO Ae(OpMUPOBaHUS
KOHCTPYKILIMH, MOJEIUPOBATH JIEMEHTBI
KOHCTPYKIMH PaKeTHO-KOCMUYECKOM TEXHUKH C
MCII0JIb30BaHUEM OJIHOMEPHBIX, INIOCKUX U
POCTPAHCTBEHHBIX KOHEYHBIX 3JIeMEHTOB MMeeT

HpaKTI/I‘IGCKI/Iﬁ OIIBIT: BJIAACHUS IMTPOrpaMMHO-




BBIUMCINTEILHBIM KoMITIeKkcoM MathCad st
BBITIOJTHCHHS MHKCHEPHBIX PacyeTOB, HABBIKAMH

0 OpMIICHHUSI HAYYHO-TEXHUYECKUX OTUETOB B
cootBetcTBUU ¢ ['OCT u popmupoBanus
MaTPUYHBIXYPAaBHEHUH C MCIIOJIb30BaHUEM
MIOJMATPHI] ¥ BBITTOJTHEHHEM MAaTPHUYHBIX OITEePaIlHid

1.0.14 Undopmaruka

3HaeT: OCHOBHbIE OHATUS UHPOPMATUKH U
UH(QOPMAITMOHHBIX TEXHOJIOTHI; Ha3HAYCHHE
[pa3TMYHBIX TPOTPAMMHBIX CPE/ICTB, IPUMEHSIEMBIX
[pY IPOEKTUPOBAHUH COOTBETCTBYIOIIUX OOBEKTOB;
MPUHLUIBI PYyHKINOHUPOBAHUS ITI00ATBHON CETH
VHTepHeT, MPOTOKOJIbI 0OMeHa HH(popManuen B
WuTepHeTe; METO/IBI U Mpoliecchl coopa, nepeaayu,
00pabOTKM M HAKOIUICHUS! MH(POPMAIMH; 3aKOHbI U
METO/bl HAKOTUIEHUSI, Iepejadyu 1 00paboTKu
UH(OPMAIIUH ¢ IOMOIIBIO KOMITBIOTEPA, OCHOBHBIE
MOHATHSA WH(GOPMATUKU U UH()OPMALIMOHHBIX
TEXHOJIOTUN; HABBIKU U IIPUEMBI
IPOrpaMMUPOBAHUS HA PA3INYHbBIX A3bIKAX YMEET:
pa3paboTarh O0IIYI0 CTPYKTYpY HH(POPMAITMOHHON
CUCTEMBI JJI aBTOMAaTH3allH MIPOLIECCOB
pa3pabOTKU U3/1EIHIA; UCTIONIb30BaTh IPOTrpaMMHBIE
CpeICTBa MPU NPOEKTUPOBAHUHU U HCCIIETOBAHUSIX
PAKEeTHO-KOCMUYECKON TEXHUKHU; TIOIb30BaThCA
CUCTEMaMH MOMCKa MHPOPMALIUK; UCIIOTIb30BaTh
BO3MO)KHOCTH BBIYUCIUTENEHON TEXHUKH U
POrpaMMHOTO 0OecTIedeH s sl pelIeHUs 3a/1a4
00paboTKK MH(POPMAIMH, COCTABIATH AITOPUTMBI U
KOMIIBIOTEPHBIE TIPOTPAaMMBbI Ha Pa3IMIHBIX S3bIKaX
pOrpaMMHUPOBAHHUSI, PEATU3YIOLINE 3yUYEHHbIE
METO/bI, MPOBOAUTH UX OTIAAKY, TECTUPOBAHHUE U
UCIIOJIb30BaTh €€ JUIs pelleHUs KOHKPETHOH 3a/1auu
VMeeT npakTHYeCKUi OMBIT: BIaJACHUS IPUEMaMHu
MOCTPOEHUS MH()OPMAIIMOHHBIX CHCTEM B
npodeccuoHaNbHOM 1eATeIbHOCTH, OCHOBHBIMU
MeTonamMu padotsl Ha [I9BM ¢ npukinaaHeMu
MPOrpaMMHBIMH CPEICTBAMU; UCTIOIb30BAHUS
COOTBETCTBYIOLIUX MPOTrPAMMHBIX CPEJCTB
WpPa3TUIHBIMU TIONCKOBBIMU CHCTEMaMH B
VHTepHeTe A1 pelieHus 3a/1a4 IPOSKTUPOBAHUS
[PaKETHO-KOCMHYECKON TEXHUKU., COCTABICHUS
KOMIIBIOTEPHBIX IPOTPaMM Ha pa3iIMYHbIX S3bIKaX
POrpaMMHUPOBaHUs, TIPOBEACHUS OTIAIKH,
TECTHUPOBAHUS JIJIsl pEIIEHNUs] KOHKPETHOH 3a/1aun

[Tpon3BoaCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
udposast) (6 cemecTp)

3HaeT: OCHOBHbIE MOHATUS MH()OPMATUKU U
WH(QOPMAITMOHHBIX TEXHOJIOTHIA; Ha3HAYCHHE
Pa3IMYHBIX TPOTPAMMHBIX CPEJICTB, IPUMEHIEMBIX
NIPY TIPOSKTHPOBAHUH COOTBETCTBYIOIIUX OOBEKTOB;
NPUHIUIBI PYHKIIMOHUPOBAHUS TNI00ATBHOM
cetullHTEpHET, MPOTOKOIBI OOMEHA HHPOpMaLMEN B
HHTepHeTe; MeTO/Ibl U MpoLecchl cOopa, mepenauu,
00pabOTKU M HaKOIUIEHUSI HHPOPMAIINH; 3aKOHBI U
METO/Ibl HAaKOIUIEHUS, NIepeiad U 00paboTKH
WH(OPMAITUH C TIOMOIIHIO KOMITBIOTEPA, OCHOBHBIE
MOHATHS HH(POPMATUKU ¥ NHPOPMALIMOHHBIX

TEXHOJIOTHUI; HABBIKU U MPUEMBI




MPOrpaMMHUPOBAHUS HA PA3TUYHBIX SI3BIKAX YMEET:
pazpaboTarh OOIIYI0 CTPYKTYPY HHPOPMAITMOHHOM
CUCTEMBI JJIs1 aBTOMATH3AI[|H MIPOILIECCOB
pa3pabOTKU U3/ENuil; UCTIONb30BaTh IPOrPaMMHBIE
CpeICTBa MPU MPOSKTUPOBAHUHU U HCCIIETOBAHUSIX
PaKeTHO-KOCMHUYECKOM TEXHUKH; TOJIh30BAThCA
CUCTEeMaMH MMOMCKa HHPOPMAIIUU; UCTIOTH30BaTh
BO3MOYKHOCTH BBIYMCITUTEILHON TEXHUKU U
MPOrPaMMHOTO 00eCTICUCHHSI ISl PEIICHHS 3a/1a9
00paboTKu MHGOPMAIIMH, COCTABIIATH AITOPUTMBI U
KOMITBIOTEPHBIE TIPOTPAMMBI Ha PA3IUYHBIX SI3bIKAX
POrpaMMHUPOBAHUS, peaTU3yIOIINe H3yYEeHHbIE
METOJIbI, POBOANTH UX OTIAAKY, TECTUPOBAHHUE U
MCIIOJIb30BaTh €€ JJIs PellleHus] KOHKPETHOU 3a/1aun
meeT nmpakTUYeCKU ONBIT: BIAJEHUS PHUEMaMU
MOCTPOEHUS HHPOPMALIMOHHBIX CHUCTEM B

npodecCHOHANTBHOMN IeITeTbHOCTH, OCHOBHBIMU
MeTonaMu padboTel Ha [I9BM ¢ npukiagasiMu
HpOFpaMMHBIMI/I Cpe,Z[CTBaMI/I; HCITIOJIB30BaHUA
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEACTB
I/Ipa3HI/I‘IHBIMI/I IIOMCKOBBIMH CUCTEMAMU B
HHTepHeTe A1 pereHus 3a1a9 MPOSKTHPOBAHUS
[PaKETHO-KOCMUYECKON TEXHUKH., COCTABICHUS
KOMITHIOTEPHBIX TIPOTPAMM Ha Pa3JIMUHBIX S3bIKAX
[IpOrpaMMUPOBAaHUA, IPOBEACHUA OTIIaAKHY,
TECTHUPOBAHUS JIsl pEIIEHUsT KOHKPETHOM 3aauu

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI 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 AUCIUTIITMHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexumu (JI) 32 16 16
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTU) IPYTHE BUIBI
aymuTopHbIX 3aHsaTHil (I13) 64 32 32
JIabopatopubie padoTsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
[ToaroroBka k 3a4eTy 53,75 53.75 0
[ToaroroBka K sK3aMeHy 51,5 0 51.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 14,75 6,25 8,5
Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMEH

5. ConeprkaHue TUCHMILIIMHBI

No
aszzaena

HanmenoBanune pa3aciioB AMCHUIIIIMHBI

O0beM ayTUTOPHBIX
3aHATHI 110 BUIaM B




qacax
Bceero |JI| 113 | JIP
1 ([Taker nporpamm MathCad 1151 BBIITOJTHEHNSI HH)KEHEPHBIX PacyeToB 10 6| 4 0
Marpuunast opMyIHpOBKa COOTHOIIEHUH TEOPUH YIPYTOCTH U
2 |cTpouTeNbHON MEXaHUKH JETaTeIbHbIX anmnaparoB. Merox 10 6| 4 0
repeMeInieHun
3 |[MeTrona KOHEYHBIX 3JIEMEHTOB B MEXaHUKE KOHCTPYKIMM JIA 10 6| 4 0
4 KoHeuHble 371eMEHTBI AJ11 MOJEIUPOBaHUS Je(hopMaluii CUIIOBBIX 2 6l 16| o
KOHCTpyKIMii JIA.
5 KoHeuHbIe 37IEMEHTBI AJI1 MOJEIUPOBAHUS CPENIbI U KOHTAKTHBIX 12 4l g 0
B3alMOJCHCTBUN KOHCTPYKIMA JIA
6  |CooTHOIIEHNSI METOAA KOHEYHBIX 3JIEMEHTOB B 3aJlauyax JTUHAMUKU 20 4116 | 0
OCcOOEHHOCTH MPAKTUYECKUX PAaCUueTOB MPU MOEKTUPOBAHUU CHIIOBBIX
7 |pieMeHTOB KOHCTPYKIHMM JIA ¢ MCITOIb30BAHMMEM MPOTPAMMHBIX 12 0f12 ] 0
KOMIIJIEKCOB KOHEUHO-JIEMEHTHOIO aHAJIN3a
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHue niM KpaTKoe coJepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKuu[pas3aena
4acoB
1 1  [[TakeT mporpamm MathCad st BEIIOSTHEHUS HHKEHEPHBIX PacueTOB 6
) ) Matpudanasi popMyITUPOBKA COOTHOIICHUN TEOPUH YIIPYTOCTH M CTPOUTEITHHOMN 6
MEXaHUKH JIETaTeIbHBIX anmnaparoB. MeTos nepemMeieHnit
3 3 |MeTon KOHEUHBIX 2IIEMEHTOB B MEXaHUKE KOHCTpyKuui JIA 6
4 4 KoHeuHble 37IeMEHTHI JJ1s1 MOIETMPOBaHUs 1ehopMaluii CUIIOBBIX KOHCTPYKIMIA 6
JIA.
5 5 KoHeuHble 37IEMEHTBI AJ11 MOJECIUPOBAHUS CPENIbl U KOHTAKTHBIX B3aUMOJEHCTBHIM 4
KOHCTpYyKIMil JIA
COOTHOIIIEHUSI METOAA KOHEYHBIX 3JIEMEHTOB B 3a/ja4aX TUHAMUKU 4
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI
Ne Ne Kox-
HanmenoBaHMe MM KpaTKoe COAEpKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
3aHATUApa3IeNa]
4acoB
Vcrionp30BaHUE MPOTPaMMHO-BEIYUCTUTENREHOTO KoMITiekca MathCad mpu
1 | [BBIMOTHEHHHI HHKEHEPHBIX PACUETOB. Pemmenue cucrem J'II/IH.eI‘/'IHBIX' Y HEJIMHEHHBIX )
anreOpandyeckux ypaBHenuid. Meton Herotona (¢pynkuuu Find, Minerr), meTox
cekynux ((pyHKIHs root). DKCTpeMyM (QYHKITUH.
Oco0eHHOCTH UCTIOIB30BAaHUS POTPAMMHO-BBIUHUCIUTEIFHOTO KOMILJIEKCA
2 1  [MathCad npu BBIIIOJTHEHUN HHXEHEPHBIX pacueToB. @OpMUPOBAaHHE MAaTPHUUHBIX 2
YpaBHEHUI C UCTIOIB30BAHUEM MOIMATPULL. BhIMONHEHNE MAaTPUYHBIX ONepalnii
Pacuer Harpy>keHHOCTH U AePOpMHUPOBaHUS PEepPMEHHOM KOHCTPYKIMH oTceka JIA
3 2 |MaTpU4YHBIM METOAOM IepeMenieHni. MaTpullbl y3710BbIX CUI U CMELIEHUM. 2
Pemenue cuctemsl ypaBHeHuit MKO ¢ nomomibio MathCad
MeTo1 KOHEUHBIX NIEMEHTOB B MEXaHUKE KOHCTpYKIUi. KpaTkas Xxapakrepuctuka
4 2 |COBPEMEHHBIX IPOrPAMMHBIX AKETOB, PEAU3YIOLINX METO/ KOHEUHBIX 2
SJIEMEHTOB
Oco0eHOCTH COBPEMEHHBIX IPOrPaMMHBIX TAKETOB, PEATNU3YIOIINX METO/
5 3 |KOHEYHBIX 71eMeHTOB. [I[puMephI BHIIOIHEHUS MHKEHEPHOTO aHAN3a MPH 2

[IPOEKTUPOBAHUN KOHCTpyLuid JIA




KoHeuHbIe 37IEMEHTHI 1 MOACTHPOBaHUS AehopMaliii CHIIOBBIX KOHCTPYKIIHI
JIA. Pacuet xapakTepucTHK Ae()OpPMUPOBAHUS KOHCTPYKITUHU pambl 1Y mMeTomom
KOHEUHBIX 3JIEMEHTOB C MOMOIIBIO MOTpaMMHOTO Ttaketa 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
nedopManusax. JKCIepUMEHTAIBHOE HCCIIE0BaHNE TPOIOILHOTO U3rnda
CTEP>KHEW TOHKOCTEHHOTO CEUEHHUS MPU OCEBOM CHKATUU

10

PacuérHple Mozienu n3ruda CTepKHS U JOKaJIBHOTO 1e(OPMHUPOBAHUS
TOHKOCTEHHBIX AJIEMEHTOB €ro ceueHus. [loTeps ycTOMYMBOCTH B OOIIEH 1
MecTHOU popme. CpaBHEHHE IKCTIEPUMEHTANTBHBIX KPUTHICCKUX 3HAYCHHIMA
CKMMAaIOIIel Harpy30K C MOJy4YeHHBIMH B PE3yJIbTaTe aHATMTUUYECKOTO pacuyera u
ananu3za MKD

11

Permenwne 3a1a4 HenMMHEWHOTO NeopMupoBanus KOHCTpYyKIuil. [Toteps Hecymei
CMOCOOHOCTH TPH CKUMAIOIIUX HAMPSHKEHUSAX, YIIPYTO- MJIACTHIECKOE
nedopmupoBanue. Bepudukanus pacuéTHeIX MojieNiel Ha MpUMEpPE 3a/1auu
MPOIOJILHOTO U3rH0a CKaToTo CTEPIKHS TOHKOCTEHHOTO ceueHusi. CpaBHEHHE
KPUTHYECKUX 3HAYEHUN COKUMAIOIIEH HArpy30K, ITOJIyYEHHBIX B PE3YJIbTATE
AHAJIMTHYECKOTO pacueTa, aHanuza MKD B IMHEHHON W HETMHEMHOW MOCTaHOBKE
W UCTIBITAHUHN CTEPKHEH TOHKOCTEHHOTO POhUIs

12

KoHeuHbIe 37IEMEHTBI [ MOAETMPOBAHUS CPE/ibl U KOHTAKTHBIX B3aUMOJIeHCTBUI
koHCTpYKIHi JIA. KoHeuHBIE 27IeMEeHTBI 7151 MOICTTMPOBAHUS KOHTAKTHBIX
B3aMMOJICHCTBUI pa3IMuHbIX TUNOB. 3a7a4a ['epria. AHaNUTHYECKOE pelleHre U
pemenne MKD.

13

KoHeuHbIe 371eMEHTHI 1J11 MOJICIUPOBAHUS CPEJIbI M KOHTAKTHBIX B3aUMOJIEHCTBUIM
koHCTpyKkIui JIA. Koneunsie aneMenThI3a1a4a [ epiia. AHaTUTUYECKOE peleHue
u pemenre MKD. MonenupoBanre KOHTAaKTHBIX B3aUMOJEHCTBUN Pa3TuIHBIX
TUIIOB.

14

MonennpoBaHre KOHTAKTHBIX B3aUMOJCUCTBUN pa3iauuHbIX TUIOB. Pacuét HIC
¢aneBoro coeanHeHus. CpaBHEHUE ¢ U3BECTHBIMU PE3yJIbTaTaMH pacuéra u
TaHHBIMU UCIIBITAHUN

15

H/IC ¢nanueBoro coequaenusi. CpaBuenue pacuéta MKD ¢ u3BecTHBIMH
pe3ylibTaTaMu pacuéra U JaHHBIMHU UCTIBITAHUM

16

CooTHoIIEHNST METOIa KOHEYHBIX 2JIEMEHTOB B 3ajadax JuHamMuku. OnpezneneHue
cOOCTBEHHBIX (OPM M 4acTOT KosebaHuil KoHCTpyKiuu MKDO B Ansys

17

Omnpenenenne cOOCTBEHHBIX (OPM M YACTOT KoieOaHUH OaKu.
DKCHEepUMEHTAIIBHOE HCCIIeI0BaHNEe COOCTBEHHBIX (DOPM U 4acTOT KoseOaHuH
0aJKy C CIOJIB30BAaHUEM MTPOrpaMMHO-aImapaTHoro komruiekca "LDS-LMS".

18

3KCHepI/IMeHTaJILH06 HUCCICOOBAaHUEC OTKIIUKA 63.HKI/I Ha UMITYJIbCHOC BOSI[GI\/JICTBI/IC
C UCIOJIB30BaHUEM COBPEMEHHOIO NMPOrpaMMHO-anapaTHoro komiiekca "LDS-
LMS".

19,20

Bepuduxanus 1uHaMHUuecKkol pacuéTHON MOJIETIH HAa OCHOBE aHAJIN3a PE3yJbTaTOB
HKCIIEPUMEHTAIBHOTO HcciieioBanysl. MccnenoBanne KOHEUHO-3IIEMEHTHON
MoJienu Konebanuit Oanku. OnpeaeneHue BIUAHUS [1ara HHTETPUPOBaHUS 1O
BpEMEHM, 11ara y3j10B (KOJIMYeCTBa AJIEMEHTOB), AeMII(PUPOBaHUS HA
TMHAMMYECKHUI OTKIMK CUCTEMBbI

21,22

Z[I/IHaMI/I‘{eCKI/Ie MOJCJIN 9JICMCHTOB KOHCTPYKIIMHU JIA. CDOpMPIpOBaHI/Ie




CMeIaHHOH, 6ai0uyH0-00010ueuHO0M Mojenu KoHcTpykuuu JIA. Odopmnenne
oT4éTa 10 pe3yabTaTaM UCCIIEAOBAaHUN U peIIeHuUs 3a/1a4 UHIUBUAYaIbHOTO
3aganus B coorBeTcTBUH ¢ [OCTamu Ha odopmIleHHE HAyYHO- TEXHUUECKUX
OTUYETOB.

5.3. JIaboparopHblie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnncoxk nureparypsl (¢ yKa3aHUEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CeMecTp| BO
pecypc JacoB
Uepnssckuil A.O. [Ipumenenune metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
[lonroroBka K 3a4eTy 53,75
NpOYHOCTh. / YueGHOoe nocodue -
Uenstonnck, 2000. - 90 c.
UepnsiBckuii A.O. [Ipumenenue metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
[ToaroroBka K sK3aMeHY 51,5
NpOYHOCTh. / YueOHOoe mocobue -
Uensbunck, 2000. - 90 c.

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf NMPOBEAeHHUsI TEKYIIero KOHTPOJIA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalumn

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOrPaMMbI OCYIIIECTBIISICTCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCSl.

6.1. KouTpoabasie meponpusitus (KM)

Hazpanmue Y-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJbHOTO(Bec [Topsinox HauMcaeHus 6aLIoB
KM |mectp| KOHTpoJIs MEDOLPHSTILS Oamn eTcs B
pomp A
20 6asuIoB - 3a7jaHKE BBHIIIOJIHEHO BEPHO, B
o MOJITHOM 00BbEME, CAAHO BOBPEMSI.
Texymmit | KonTponsHOe
1 7 20| 20 |10 6amioB - 3a7aHKE BBHIIIOJIHEHO BEPHO, B 3a4eT
KOHTPOJIb 3ananue 1
HENoJHOM 00beMe, CJaHO C OMO3JaHUEM.
0 6asuI0B - 3ajaHKE BHIIIOJHEHO HEBEPHO.
20 6asIoB - 3a7jaHKE BBIIIOJIHEHO BEPHO, B
. [OJIHOM 00BbEME, CJTaHO BOBPEMSI.
Texymmii | KonTponsHOe
2 7 20| 20 |10 6ansnoB - 33a1aHUE BBIIIOJIHEHO BEPHO, B 3a4eT
KOHTPOJIb 3ajjaHue 2
HEMOJHOM 00bEeME, CJaHO C OMO3JaHUEM.
0 6asu10B - 3aJaHKE BBIOJHEHO HEBEPHO.
20 6aJioB - 3aJjaHKE BBHIIIOTHEHO BEPHO, B
. MOJTHOM 00BbeMe, CIaHO BOBpPEMSI.
Texyuwmit | KonTponsHoe
3 7 20| 20 |10 6ammoB - 3aaHUE BHITIOJHEHO BEPHO, B 3aueT
KOHTPOJIb 3agaHue 3
HETIOJTHOM 00beMe, CITAaHO C ONO3JaHHEM.
0 GamnoB - 3a/JaHUE BBHIIOJIHEHO HEBEPHO.
4 7 IIpome- 3auer - | 40 [ITpomexxyTouHasi aTTecTanys BKJIIOYAET B 3a4eT




JKyTOUHAas
arTecTalnus

ce0st muchMeHHBIN ompoc. KoHTponbHOE
MEPOIPHUATHE TPOMEKYTOUHOU aTTeCTaIH
[MPOBOJISITCS BO BpeMsi cjauu 3adeTa. [lpu
OLICHWBAaHUU PE3YJITATOB MEPONPUSITUS
MCTIONB3YeTCs 0aTbHO-PEUTHHIOBAsI CUCTEMA
OLICHHMBAHUS PE3YyJIbTAaTOB yueOHOI
NeSTENIbHOCTH 00yJaromuxcs (yTBepxKaeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenofaBarento NpeaocTaBiIseTCs IPaBo
3a/1aBaTh OOYy4aIOIIUMCS JOTIOIHUTEIbHbBIE
BOITPOCHI B paMKaX MpOrpaMMbl TUCHUILIAHBI.
[TrceMeHHBIN onpoc U3 2 BOmpocoB. Bpems,
OTBEJICHHOE Ha o1poc -40 MUHYT.
[[paBUIIBHBIN OTBET HA BOIPOC COOTBETCTBYET
20 6asmam. YacTUYHO MPaBUWIIBHBIN OTBET
cootBeTcTBYeT 10 OGamnam. HenpaBunbHbII
OTBET Ha BOIIPOC COOTBETCTBYET () OaioB.
MaxkcumanbHOe KoJarnuecTBo 6amioB — 40.
MaxkcuMaabHOE KOJIMYEeCTBO OaJIOB 32
npomexyTouHyto arrectanuio — 40. Becooii
ko3 urment meponpusTus - 40.

OtnumyHo: BenuunHa periTuHra
oOyuarorierocs mo aucuuruinae §5...100%.
Xopoio: BenmnunHa peiiTiHTra 00yJaromnierocs
o aucuuriunae 75...84 %.
YOBIIETBOPUTENBHO: BennunHa peiTunra
oOyuarorerocs mo aucuuruiuae 60...74 %
HeynosnerBopurenbHo: Bennunna petunra
oOyuaromerocs mo aucuuruiaae 0...59 %.

Texymmii
KOHTPOJIb

KonTponsHoe
3aganue 4

20

20

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

10 6anyoB - 3a7aHKE BHITIOTHEHO BEPHO, B
HETOJHOM 00BEME, CIaHO C OMO3IaHHEM.

0 GamoB - 3a/JaHUE BBIIOJIHEHO HEBEPHO.

OK3aMCH|

Texymni
KOHTPOJIb

KonTponsHoe
3agaHue 5

20

20

20 6ansoB - 3aJjaHKE BBHITIOTHEHO BEPHO, B
MOJIHOM 00BEME, CAAHO BOBPEMSI.

10 6any0B - 3a7aHKE BHITIOTHEHO BEPHO, B
HETIOJTHOM 00beMe, CITAaHO C ONO3JaHHEM.

0 GamnoB - 3a/laHUE BBIIOIHEHO HEBEPHO.

OK3aMCH|

Texymni
KOHTPOJIb

KontponrsHOe
3a1anue 6

20

20

20 06aJIoB - 3aJIaHUE BBIIIOJIHEHO BEPHO, B
MOJTHOM 00BbeMe, CIaHO BOBpEMSI.

10 6ansoB - 3a1aHue BBIIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CAaHO C ONO3TaHHEM.

0 0aJI0B - 3a]]aHNE BBHITIOTHEHO HEBEPHO.

OK3aMCH

[Ipome-
KyTOYHAst
arTecTanus

DK3aMeH

40

[TpomexyTouHast aTTecTaIsl BKIIOYAET B
cebst mucbMeHHbIH onpoc. KoHTponbHoe
MEPOTIPUSTHE TPOMEKYTOIHOH aTTeCTaluU
[IPOBOMIATCS BO BpeMs cljauu dk3ameHa. [Ipu
OLIEHUBAHUU PE3YJIbTATOB MEPOTIPHUSITUS
MCTIONB3yeTCs OaUTbHO-PEUTUHTOBAsE CUCTEMA
OLICHUBAHMUS PE3YJIBTaTOB yUEOHOM
NeSTEIbHOCTH 00yJaromuxcs (yTBepxaeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenogaBarento MpeaocTapiIsieTcs IpaBo
3aaBaTh OOYYAIONIMMCS JOTTOTHUTETbHbIC
BOIIPOCHI B paMKax NporpaMMbl JUCHUTTJIIMHBI.

OK3aMCH|




[lnceMeHHBIN ONpOC U3 2 BOIPOCOB.
OTBEJIEHHOE Ha onpoc -40 MUHYT.

BennuuHa peiTuHra o0y4aronierocs

0...59 %.

[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
20 6amram. YaCTHYHO MTPaBUIIBHBIN OTBET
cootBercTByeT 10 6aymuiam. HenmpaBusbHbIi
OTBET Ha BOIPOC cooTBeTcTBYET () GaoB.
MakcuManbHOE KOJTHuecTBO 6amioB — 40.
MaxkcuManbHOE KOJTMYECTBO OAIIIOB 3a
IpOMEXyTOUHYI0 arTecTanuio — 40. Becosoii
kodddunmeHT meponpusaTus - 40. OTaIu9IHO:

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

Bpewms,

110

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepuun
OLICHUBaHUS

3a4CT

[TpomexxyTouHas aTTecTanus BKIIOYAET B C€0sl MUChbMEHHBII
ornpoc. KoHTponbHOE MeponpusTHE MPOMEKYTOUHOM aTTecTaluu
MIPOBOATCS BO BpeMsi cljauu 3a4deTa. [Ipu orieHnBaHuM pe3ysibTaToB
MEPOMPUSITUS UCTIONB3YeTCs 0aNIbHO-PEHTHHIOBAsI CHUCTEMA
OIICHUBAHUS PE3YJBTATOB YUEOHOU AEATEIHLHOCTH O0YUYaIOIIUXCSI
(yTBepkaeHa mpukazoMm pektopa ot 24.05.2019 . Ne 179).
[TpemomaBareo mpeaoCTaBIsAETCS MPABO 3a7aBaTh 00YJAIONTUMCS
JIOTIOJTHUTEIbHBIE BOTIPOCHI B paMKaX MPOrpaMMbl TUCITUTUIUHEI.
ITuceMeHHBIN onpoc U3 2 BonpocoB. Bpemsi, 0TBeIeHHOE Ha OIIpoC
-40 munyT. [IpaBUIBHBINA OTBET HA BOMPOC COOTBETCTBYET 20
6amtam. YacTU4HO MpaBHIBHBIN OTBET COOTBETCTBYET 10 Gammam.
HenpaBuibHbIil OTBET Ha BOMPOC cOOTBETCTBYET () OasioB.
MaxkcumanbHOe KoiandecTBo 06amioB — 40. MakcumaibHOE
KOJIMYECTBO OAJIIOB 3a MPOMEXKYTOUHYIO arTecTanuio — 40.
BecoBoit koadduniment meponpusitus - 40. OtimaHo: Bennunaa
periTuHTra oOyuatomerocs no gucruruiuae 85...100%. Xoporio:
Benmuuna peiituara oOydatomnierocs no aucuuruinae 75...84 %.
VYnosnerBoputTenbHO: BenuunHa peitTunra o0y4daromierocs mo
mucturuinHe 60...74 % HeynosnetBopurensHo: Bennunna
periTuHTa o0yuaromerocs mo gucruruinae 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

OK3aMCH

[TpomesxxyTouHas aTTecTanus BKIOYAET B c€0sl MHCbMEHHBIH
ornpoc. KoHTposibHOE MeponpusATHE MPOMEKYTOUHOM aTTeCTAluU
MIPOBOJISATCS BO BpeMs clayuu 3k3ameHa. [Ipu oneHuBanumn
PE3YyNBTaTOB MEPOIPUSATHS UCTIOIB3YETCs OaIIbHO-PEHTHHIOBas
CUCTEMa OIICHUBAHMSI PE3YIbTaTOB YUeOHOM NEeATEIIbHOCTH
oOyyaroruxcs (yTBEpKIeHa Mpukazom pekropa ot 24.05.2019 r. Ne
179). IlpenonaBaresnto MpeAOCTABISETCS TPaBO 3a71aBaTh
00y4aroLMMCs JOTIOJTHUTEIbHBIE BOIPOCH! B paMKaX MpOTrpaMMbI
quctuIuinHbl. [TuceMeHHbIi onpoc u3 2 BonmpocoB. Bpewms,
0TBeJIEHHOE Ha orpoc -40 MuHyT. [IpaBUIIBHBIN OTBET Ha BOIPOC
cootBeTcTBYeT 20 6autam. YacTHYHO NPaBUIIHLHBIA OTBET

B cooTBeTCcTBUUI
cmm. 2.5,2.6
[lonosxeHus




coorBercTBYeT 10 Gamnam. HenpaBuibHBIH OTBET Ha BOIIPOC
cootBeTcTBYeT () OamioB. MakcumanbHOE KOMHIecTBO 0amioB — 40.
MakcuManbHOE KOJTUYECTBO OANIIIOB 32 MPOMEKYTOUHYO
arrectanuto — 40. BecoBoit koadurmenT mepornpusitus - 40.
OtnnyHo: BenuunHa pedThHra 00y4aromerocs mo JUCIUILINHE
85...100%. Xopomo: Bennuuna peiiTuHra o0y4aronierocs mno
nucuurune 75...84 %. YnosnerBopuTenbHo: BenuunHa pedtunra
oOyuaromierocs o nucturuinae 60...74 % HeynoBneTBOpuTeNbHO:
Benunuuna peiitunra oOyuaronierocs o gucuuruimge 0...59 %.

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus

3HAET: COBPEMEHHBIE METO/IbI IIPOBEICHUS PACYETOB a3POJUHAMUYECKUX,
[IPOYHOCTHBIX, ’KECTKOCTHBIX, MACCOBO-LIECHTPOBOYHBIX, UHEPLIUOHHBIX U 1L L

IPYTrUX TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKIIUHA aBUAIITMOHHON U
PAKETHON TEXHUKHU

‘YMeeT: npuMeHATh coBpeMeHHble CAIIP nmpu pacuere a3poaguHaMUUECKUX,
[TPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LIECHTPOBOYHBIX, NHEPLIUOHHBIX U AL

IPYTUX TEXHUYECKUX XapaKTEPUCTUK KOHCTPYKIIMN aBUALIMOHHON U
PAKETHON TEXHUKHU

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

WHEPLMOHHBIX U JPYTUX TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKIIHI
ABHALMOHHOM U PAKETHOW TEXHUKHU

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIMOHHOE 0O0ecevyeHne TUCIUIIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

He nipenycmorpena

6) OononHumenbHas IUmepamypa:

He npenycmotpena

6) ome4yecme€eHHble U 30py6€9fCHbl€ IHCYPHAJIbL NO Oucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

1. 1. Maremaruueckoe MoJIeTUpOBaHUE: exkeMec. KypH. / Poc. akaj. Hayk,
Otn-Hue Mart. Hayk, H-T mat. MonenupoBanus PAH

2. 2. Kocmuueckue uccinefoBanus : Hayd. )kypH. / Poc. akan. Hayk,
[Ipesnnuym PAH

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

4. 4. ABuananopama : )XypH. aBuail.-kocMm. komiuiekca/ OOO "Bricokue
TE€XHOJIOTHU U NHHOBaMM"

5. 5. Tloner: Apuanus. Pakernas texuuka. KocMonaptuka: OO01iepoc.
Hay4.-TeXH. XKXypH. / U3a-Bo "Mammm-HocTpoeHue"

6. 6. Aspokocmuueckuii kypsep / 3AO "Uznpar. nom "Cozsesaue-4"



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

BapuaHTBI KOHTPOJIBHBIX 33JaHUI

Uepnsasckuii A.O. [IpumeHeHrne MeToga KOHEUHBIX 3JIEMEHTOB B
3a/la4ax pacuera Ha MPOYHOCTh. / YueOHoe mocodue - Yensounck, 2000. - 90 c.

l.
2.

U3 HUux. y'{€6H0-M6m06M’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Brn pecypea s bubnuorpadpuueckoe onrcanue
JUTEPATyphl NIEKTPOHHOM
bopme
PakeTHO-KOCMHUYECKask TEXHUKA. MalllMHOCTPOEHHE.
Ouuuknonenus. T. IV-22 : sanukiionenud : B 2 kgurax / A. I1.
DIEKTPOHHO- AmxsH, O. JI. Akum, O. M. Anudanos, A. H. Auapees. —
1 JlonomHUTENbHAS |OMOTHOTEUHAS Mocksa : MammHocTpoenue, [0. 1.]. — Kuanra 1 — 2012, —
nMTepaTypa cucreMa 925 c¢. — ISBN 978-5-94275-589-8. — TekcT : 21eKTpOHHBIH //
n3narenbcTBa Jlans |[Jlanb : anekTpoHHO-OubOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/5808 (mara oOpameHus:
20.11.2021). — Pexxum qocTyma: jIst aBTOPHU3. MOJIH30BATEIICH.
JIEKTPOHHO- Ipsixonos, B.I1. ['enepanus u reHeparopbsl CUTHAJIOB.
b OcHoBHas OoubmmoTeyHast [DnexTpoHHBIN pecypc| — DnekTpoH. gaHn. — M. : IMK
nuTeparypa cucrema [Ipecc, 2010. — 384 ¢. — Pexum nocryna:
u3narenscTBa Jlans fhttp://e.lanbook.com/book/892
DIEKTPOHHO- JbsikoHOB, B.I1. DHIMKIONE U KOMITBIOTEPHOM anreOphl.
OcHoBHast oubnuoreyHas [DnexTpoHHBIH pecypc| — DnekTpoH. aan. — M. : IMK
3
UTEpaTypa cucTeMa [Ipecc, 2010. — 1264 c. — Pexxum pocryna:
n3narenscTBa Jlans fhttp://e.lanbook.com/book/1179
3apyOun, B. C. PacueT TennoHanpskeHHBIX KOHCTPYKIMH :
DEKTPOHHO- yuebHoe nocobue / B. C. 3apy6un, 1. B. CrankeBuu. —
Mocksa : Mammnoctpoenue, 2005. — 352 ¢. — ISBN 5-217-
OcHoBHas OoubmmoTeyHas -
4 nteparypa CHCTEMa 03291-X. — TexkcT : anexTpoHHbIH // JIaHb : 2EeKTPOHHO-
msnarensera Jlans oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/768 (nara obpamenus: 20.11.2021).
— Pexum noctyna: 1uist aBTOpuU3. OJIb30BaTENEH.
[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:
1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepeuens ncnoab3yeMbIX NpodeccruoHabHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecrneyeHue AUCIHUIIINHBI




OcHoBHOE 000pyI0BaHNE, CTCH]IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
Bun 3ansatuit ayn MpelyCTaHOBICHHOE IPOrpaMMHOE 0OecTiedeHHe, UCTIOIb3yeMOoe s
al Pa3IMYHBIX BUJIOB 3aHATHI

MpaKTHiecKie 110 Kracc BBIUMCIIUTENbHON TEXHUKH, OCHALIICHHBIH coBpeMeHHbIMU [TK.
p [Iporpammuoe o6ecnieuenue: Microsoft Office, MathCad, NASTRAN,
3aHITHS U ceMuHapsI |(2) ANSYS




