FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs
T —

oVpry HOa

CBE/IEHHS O BIAJE/BLIE 11911
ézopos B. b.

s: fedorovvb
04.05.2022

B. b. ®énopos

PABOYAS ITPOT'PAMMA

aucauInHbI 1.@.10 KoMnbroTepHbId HHKXEHEPHBIA aHATNU3 KOHCTPYKIIMN aBUALIMOHHOMN
Y PAKETHOM TEXHUKU

st HanpasjgeHus 24.03.01 PakeTHbIe KOMIUIEKCH 1 KOCMOHABTHKA

ypoBeHb bakanaspuar

¢opma o0yueHus1 ouHas

Kagenpa-paspadoryuk JletarenbHple annaparsl

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 24.03.01 PakeTHpIe KOMIUTIEKCHI U KOCMOHABTHKA, YTBEPKAEHHBIM ITPUKA30M
Muno6puayku ot 05.02.2018 Ne 71

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

C:;;JEHMﬂ o B.rnA;[EnbuE ey} B . r. I[erT;IpB

o B.T.

3aB.kadeapoii pa3paboTImnKa, iy
J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,

. P. Ucmarumnos
MPENOABATEIb

YenssOMHCK



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

ITK-1 CriocoGeH nmpoBOAUTh TEXHUIECKOE 'YMmeeT: npuMeHsaTh coBpemennbie CAIIP npu

COMPOBOXKJICHUE CO3JJaHUs U3JIETTUN PAKETHOM U [pacueTe adpoJuHAMUYECKUX, TPOYHOCTHBIX,
PAKETHO-KOCMUYECKON TEXHUKH C UCIOJIb30BAHUEM [KECTKOCTHBIX, MACCOBO-LICHTPOBOYHBIX,
TBEPAOTEIBHOTO KOMITBIOTEPHOTO MOJICTTUPOBAHMS B [MHEPIIUOHHBIX U IPYTUX TEXHUUECKUX
COOTBETCTBUE C EIMHON CUCTEMON KOHCTPYKTOPCKOM[XapaKTEPUCTUK KOHCTPYKIIMI aBUAITMOHHON U
JIOKYMEHTAITUH! 1 Ha 6a3e COBPEMEHHBIX [PAaKETHOU TEXHUKHU
MIPOTrPaMMHBIX KOMIUIEKCOB MeeT npakTUYeCKUI OMBIT: IPOBEICHUS PACUETOB

MO OIPEACIICHUIO a3POIUHAMHYECKUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
[IEHTPOBOYHBIX, HHEPIIMOHHBIX U IPYTUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALlMOHHOM U PAKETHOW TEXHUKHU

3. Mecto nucuuninnbl B ctpykrype OII BO

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




1.®.09 Cucremsl ynpapiaeHHs JI€TaTEIbHBIMU
arnrmnapaTami,

1.®.04 MexaHuKa CILUIOIIHBIX CPEI,

1.®.11 AsporunporazoarHaMuKa,

@J1.02 KoHcTpynpoBaHue U 1300peTaTeabCTBO,
1.®.01 Metposnorus, ctTangapTU3amus u
cepruduxanms,

@®J1.03 KoHCTpyKIIMM KOCMUYECKUX alnapaTos,
1.®.05 YerpoicTBO JIeTaTeNbHBIX allapaTos.,
YyeOHasi mpaKTHKa, TPOEKTHO-KOHCTPYKTOPCKas
MpakTHKa (4 cemecTp)

1.®.03 McnonHuTenbHBIE yCTPOUCTBA JETATEIBHBIX
anmnaparoB

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeGoBanus

1.®.11 Asporuapora3onrHaMuKa

3HaeT: OCHOBHBIC (PH3NUYECKHUE TIOTIOKEHHUS, 3aKOHBI
a’pOoruAporaa3’oiMHaMUKN, OCHOBHBIE CBOMCTBA
PKUJIKOCTH U Fa30B, OCHOBHBIE 3aKOHBI U YPABHEHUS
UIpOra30a’poJuHAMUKU AJIs UACAIBHOM JKUIKOCTU
Y Ta3a U BA3KOW KUIKOCTH. UMETh IPEICTABICHUE
00 OCHOBHBIX HayYHO-TEXHUYECKUX MPOoOIeMax 1
MEePCIEKTUBAX PAa3BUTHS HAYKU U TEXHUKH B
00JIaCTH a3pOruApOra30JMHaAMUKHU, UX B3aUMOCBS3H
CO CMEXHBIMU 00JIACTAMH, O TEHACHLHUAX CO3aHUS
NPUHIUIHAAIBHO HOBBIX (POPM JIeTaTeIbHBIX
AIIapaTroB U PakeT YMeEET: IPUMEHATh OCHOBHBIE
3aKOHBI a9POTrHIPOra30JMHaAMUKU IIPU aHAJIU3E
[IPOLIECCOB HArpyKeHUs 00BEKTOB PAKETHO-
KOCMUYECKON TEXHUKH, UCIIOIb30BaTh METO/BI
WHKEHEPHBIX U TEOPETUYECKUX PACUETOB, TUIIOBBIC
1 aBTOPCKUE METOIMKH NHKEHEPHBIX PacueTOB
AIPOAMHAMUYECKUX U THIPOJINHAMHYECKUX
napaMeTpoB pakeT (B TOM YHCIIE ¢ IPUMEHEHUEM
BBIUHCIUTEIbHON TEXHUKH ), CIIEIIUAJIbHY IO
MTEepaTypy U Apyrue UH(OpMalMOHHbIE JaHHbIE (B
TOM 4YHCJI€ HA MHOCTPAHHbIX A3bIKAX) JUIsl pEIICHUS
npogeCcCHOHANIBHBIX 3a/1a4; METO/IbI
MOJIEJIMPOBAHMS, pacyeTa U SKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM /17151 pa3pabOTKU HOBBIX JIETaTEIbHbIX
anmnapaToB, a TAKXKe METO/bl 00pabOTKU
DKCIIEPUMEHTAJIBHBIX JIAHHBIX U OLIEHKH
MOrPEIIHOCTEN pacueToB MIMeeT mpakTuieCcKuil
OIIBIT: IIPOBEACHUS PACYETOB a3POAUHAMUYECKHUX,
ra30IMHAMUYECKHUX IIPOLIECCOB BHEIIHUX U
BHYTPEHHUX T€UEHUI B PAKETHBIX CUCTEMAX;
pa3paboTKu cxeM, rpauKoB, AUATPAMM U APYTUX
npo¢eCCHOHAIbHO-3HAUNMBIX HU300pakeHUH,
paboThI ¢ TEXHUYECKOU JIUTEpaTypoil, HayyHO-
TEXHUYECKUMH OTYETAMU, CIIPaBOYHUKAMU U
pyruMU HHGOPMAIMOHHBIMU UCTOYHUKAMH,
COCTaBIICHUs [IPOrpaMM KOMIIbIOTEPHBIX PACYETOB
APOAMHAMUYECKHX [TAPaMETPOB PAKET,

IMPUMCHCHU BBIYMCIMTEILHON TEXHUKU IJIS




[pelIeHNs CIIEUaIbHbIX 3a/1a4, BBIIIOJIHEHUS
WH)KEHEPHBIX PacyeTOB 110 OCHOBHBIM THUIIAM
npodeCCHOHANBHBIX 3a/1a4, pa3pab0TKH IIaHOB
HCCJICIOBAHNH, BHIIIOJTHEHUS SKCIIEPUMEHTOB.

1.®.09 CuctemMbl ynpaBieHUs JIETaTeIbHBIMU
anmnaparamu

3HAET: KOHCTPYKTUBHBIE CXEMbI OCHOBHBIX
DJIEMEHTOB CUCTEM YIIPABIICHUS JIETATEIbHBIMU
arnmaparamu; CiocoObl OTMCAHUS JIETaTeIbHBIX
anmnapaToB Kak 0ObEKTOB YIIPABIICHUS ; IPUHIIUITHI
MOCTPOCHUS U (PYHKITMOHUPOBAHUS CHCTEM
YIIPABJICHHUS JIETATENBHBIX AlapaToB; COBPEMEHHbBIE
METObI HCCIICIOBAHUS U PACYETa CUCTEM
YIIPABIICHHUS JIETATEIbHBIX allllapaToB YMEET:
PAaCCUUTHIBATH XaPAKTEPUCTUKU YCTOMUMBOCTH U
YIIPABIIIEMOCTH JIETATEIbHBIX alllapaTos,
OLIEHUBATh X U3MEHEHUE TIPU
DKCIUTYaTaluu;aHAIM3UPOBATh BIIUSIHUE
PKCIUTYyaTallMOHHBIX (PaKTOPOB, OTKA30B U
HEHUCIIPABHOCTEN CUCTEM JIETATENbHBIX aNapaToB
Ha €ro JICTHO-TEXHUYECKHE XapaKTEPUCTUKHU U
XapaKTEPUCTUKHU YCTOMYMBOCTH U YIPABIAEMOCTH
MeeT mpakTHYEeCKUI OMBIT: MPUMEHEHUS
COBPEMEHHBIX METOJI0B, METOAUK, MATEMATUYECKUX
MOJIeJICH ¥ TEXHOJOTHH, O3BOISIONINX
OCYIIECTBIISITh Pa3paboTKy U MPOEKTUPOBAHUE
CHCTEM yNpPaBJIEHUS JIETaTeIIbHBIMU allliapaTaMmu

1.®.05 YerpolicTBO JIeTaTeNbHBIX annapaToB

3HaeT: KiIaccuUKaIUIo JeTajaei 1 MEXaHU3MOB
JleTaTeNbHBIX alapaToB; OCHOBHbIE TPeOOBAHUS K
neTansiM, y3ji1aM U MeXaHU3MaM JIeTaTeabHbIX
anmnaparos; oOLI1e MPUHIUIIBI U [TPaBUIIa
KOHCTPYHUPOBAHHUS JIeTaJIeN U Y3JI0B MEXaHU3MOB
JIeTaTeNIbHBIX anmnapaToB YMeeT: 000CHOBBIBATh
BBIOOp YCTPOICTB B U3/AETUSIX PAKETHO-
KOCMHMYECKON TEXHUKH; TIPOBOJUTH
KOHCTPYHUPOBaHHUE JeTallell U Y3JI0B MEXaHU3MOB
JIeTaTeIbHBIX ANapaToB C UCIIOJIb30BAHUEM
CHUCTEMHOTr0 noaxona MiMeer npakTH4eCKUi OMBbIT:
pacueTa mapaMeTpoB JETaJIEH U Y3JI0B MEXaHU3MOB
JeTaTeabHBIX alaparoB; pa3padoTKu pabouux u
cOOPOUHBIX YepTEXEH J1eTanelt 1 y3710B MEXaHU3MOB
JleTaTeabHbIX anaparoB

@®J1.02 KoHcTpynpoBaHUEe U U300pETATEILCTBO

3HAET: OCHOBHBIE 3aKOHBI 3BOJIIOIIMN TEXHUUECKHUX
CHCTEM; OCHOBHBIE MCTOYHUKH HH(POPMALIUH JUISI
NPUHATHSA TEXHUYECKUX PELICHU; TOIX0bI U
METOZBI COBPEMEHHOM TEOPUU PELICHUS
M300peTaTeNbCKUX 3a7ad YMEET: IPUMEHSITh
OCHOBHBIE 3aKOHBI dBOJIFOIIMM TEXHUYECKUX CUCTEM
K aHAJIN3Y TEHICHUUN PAa3BUTHsI PAKETHON TEXHUKU;
OLICHHUBATH TOJIHOTY U JOCTOBEPHOCTH MOITy4acMOn
UH(OPMAITUH [T TPUHATHS TEXHUYECKHX PEIIeHUH
MeeT NpaKTUYECKNN OTIBIT: BBISBICHUS
POTUBOPEUNI B KOHCTPYKIIMU U PELLIEHUE 3aa4 110
MX YCTPAHEHUIO C UCTIOIb30BAHUEM METOJOB TEOPHUHU
[perieHns n300peTaTesbCKUX 3aa4y

1.®.01 Metponorus, crangapTuzanus u
ceprudukanus

3HAET: MOHITHS U ONPEACIICHUS], UCTIONb3yEMbIC B
METPOJIOTHH, OOIIME 3aKOHBI U MTPaBHIIa U3MEPEHHUIA,

o0ecrieyeHre uX eIMHCTBa, TpeOyeMoi TOUHOCTH U




TOCTOBEPHOCTH, OCHOBBI [ OCynapcTBEHHOU
CUCTEMBI CTaHAapTU3AI[N,0CHOBHBIE
METPOJIOTMUECKHE METO/Ibl U CPECTBA U3MEPEHUS
JTMHEMHBIX U YITIOBBIX BEJIMYMH, [TOKa3aTeNln
KaueCcTBa MIPOAYKIIMU U METO/IbI €€ OLICHKU YMEET:
OpPraHU30BbIBATh U3MEPUTEIbHBIN YKCTIEPUMEHT U
NpaBUIBHO BHIOPATh U3MEPUTENBHYIO TEXHUKY JUIS
KOHKPETHBIX U3MEPEHM, 000CHOBAaHHO BBHIOMPATH
TTOITYCKH U TIOCAJIKU TUTIOBBIX COEMHEHUI; peraTh
3aJjaud pa3MEepHOro aHajan3a; 000CHOBAHHO
BHIOMPATh U IPUMEHSTh COOTBETCTBYIOIIHE
KOHKPETHOM CHUTYyalllu TOJO0KESHUS
3aKOHOJATEIbHBIX AKTOB U OCHOBOIIOJIArarouX
TOKYMEHTOB 10 METPOJIOTHH, CTaHIaPTU3ALINH,
ceprudukanuu Mimeer npakTHUeCKU OIBIT: BEIOOpa
YHUBEPCAIBHOTO U3MEPUTEIILHOTO CPE/ICTBA B
3aBUCUMOCTH OT TpeOyeMOil TOUHOCTH IapaMeTpa,
MPOBEICHUS U3MEPEHUHN U OLIEHKU TOTPEITHOCTH
W3MEPEHNI, OLICHKN Ka4yeCTBA U3/1EIIHI

1.®.04 Mexanuka CIUIOIIHBIX Cpe

3HAEeT: OCHOBHBIE YPAaBHEHHUSI MEXaHUKH CILTOIIHBIX
Cpen; CBOWCTBAa U 0COOCHHOCTH MOJICIICH B
MEXaHUKE CIUIOIIHBIX CPEJl; OCHOBHBIE CIIOCOOBI
OIMMCAHNS B Ta30BOM JUHAMMKE, JUHAMHKE
HECKUMAEMOU KHUJIKOCTH U Je(hOPMUPYEMOTO Tella
'YMeeT: UCob30BaTh OCHOBHBIE YPABHEHUS
MEXaHUKH CIUIOLIHBIX CPEel Ul pacueTa TEUeHUN
PKUJIKOCTH U Ta3a MPU MPOEKTUPOBAHUHN U3ICIIHI
PAKETHOM U PAKETHO-KOCMHUYECKON TeXHUKH IMeeT
MPAKTUYECKUIN OMBIT: PEIICHUA 3a]]a4 MEXaHUKH
CILTOLIHBIX CPEJl ITPU MTPOEKTUPOBAHUU U3IEIIHI
[PAaKETHOM U PAaKETHO-KOCMHUYECKON TEXHUKHU

@®J1.03 KoHCTpyKIIMM KOCMUYECKUX anmnapaToB

3HAeT: KOHCTPYKIMHU U UX OCHOBHBIE AJIEMEHTHI
KOCMUYECKHUX allaparos; Kiaccu(ukanus
KOCMUYECKHX aIlllapaToB YMEET: ONpPEAEIIATh
[IPOECKTHBIE ITapaMeTPbl KOCMUUYECKHUX alaparoB
MeeT npakTUYECKU OMBIT: BEIOOpa
KOHCTPYKTHUBHO-CHUJIOBOM CXEMBI KOCMHUYECKUX
anIaparoB; OIPEIEICHUs OCHOBHBIX COCTABHBIX
yacTel KOCMUYECKHX allaparoB

Y4eOHast MPaKTHKa, IPOEKTHO-KOHCTPYKTOPCKast
MpaKTHKa (4 cemecTp)

3HaeT: NPUHLUIIBI PA0OTHI B COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJOTHIX TPU PEIICHUN
3a/a4y poeccroHaIbHOM 1€ TeIbHOCTH, OCHOBHBIE
BUJIBI IESTENFHOCTH 110 Oymymieit mpodeccun;
OCHOBHBIE BH/Ibl U TIPUHIIMIIBI Pa3pabOTKU
TEXHUYECKOM TOKYMEHTAllUH Ha U3JIETIUE C
MCII0JIb30BaHUEM CTaHJAPTOB, HOPM U IPaBHII,
COBPEMEHHBIE IOAXObI U METO/IbI PEILICHUS
NpogeCcCHOHANIBHBIX 3a/1a4 B 00J1aCTH aBUALIMOHHOM
U PAKETHO-KOCMHMUYECKON TEXHUKH, BKIIFOUAs
yIpaBJIeHUE TPOEKTaMH CO3/1aHUS HOBBIX 00pa3loB
TEXHUKU U yTWIA3ALUN yCTAPEBILNX; IPUKIIAHbIC
KOMIIBIOTEPHBIE POrPaMMBbI AJIs pa3pabOTKH
TEXHUYECKOM TOKYMEHTALlUU U CO3JaHusl OTYETHOTO
MIPE3EHTALMOHHOIO MaTepuaa, OTeYECTBEHHBIN 1
3apyOeKHBIN OIBIT pa3pabOTKU aBUALIMOHHOW 1

paKeTHO-KOCMHHCCKOﬁ TCXHUKH,; HOPMATUBHYIO




TEXHUYECKYIO JOKYMEHTALUIO, CTAHAPTHI,
TEXHUYECKHE YCIIOBUS, MOJIOKEHUS U MHCTPYKIUH,
[PUMEHSEMBIE B KOCMUYECKOU JESATENBHOCTH
Poccuiickoit dpeaepannm YMeeT: pemarh
CTaHJapTHBIE 3312491 PO(eCCHOHATBEHON
NESTEIbHOCTH C MPUMEHEHHEM HH(OPMaIlMOHHBIX
TE€XHOJIOTMH, TOHUMATh MPUHIUIBI paOOThI
COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN 1
MCIIOJIb30BaTh UX JUIS pEIICHUs 3a/1a4
npodeccuoHaNbHOMN 1eATeIbHOCTH; ONPEIeIIATh
HEOOXOIUMBIH JUIsl pa3pabOTKU KOMILJIEKT
TEXHUYECKOM JOKYMEHTAI[MN B COOTBETCTBUHU CO
CTaHAapTaMH, HOpPMaMu U MpaBUIaMH, IPUMEHSTh
METObI pelIeHHs MPOPECCUOHATBHBIX 3aa4 B
00JIaCTH aBUAIIMOHHON M PAaKETHO-KOCMHUYECKOM
TEXHUKH; IPUMEHSATH MPOTPaMMbI JOTIOJIHEHHOU U
BUPTYaJIbHOM peagbHOCTH IS ApaJIJIEIbHOTO

(G POBOTO MPOSKTUPOBAHUS U3/AETHUS TI0 TEMATHKE
Y MOZIEJIMPOBaHUs MyTel €ro pa3paboTKu U
W3TOTOBJICHUS, YUTATh U aHAIU3UPOBATH IPOEKTHYIO
U pabouyro TOKYMEHTALUIO JJISl ONpeAeTICHHS
COCTaBa M yCTPONCTBA U3/IEJHS C MOJIy4eHUEM
HEOOXOIUMBIX JJAHHBIX JJIs1 pa3paboTKu U
W3TOTOBJICHUSAIPUMEHSATh IPOrPaMMHBIE CPEJICTBA
00I11eT0 U CHeMaIbHOTO Ha3HAYCHHS ISt
WHTEJUICKTYaJIbHON 00paObOTKH MOTyYEHHBIX
NTAHHBIX ¥ HU(POBOTO MOAETHPOBAHUS ITyTeH UX
npuMeHeHus Mimeer npakTUYeCKUui OMBIT:
NPUMEHEHHUSI COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUH U TPOTPAaMMHBIX CPEACTB, B TOM YHCIIE
0TE€YECTBEHHOI'O IIPOM3BOJICTBA, IPU PELIECHUH 3a/1a4
npodeccuoHaNbHOMN 1eATeIbHOCTH, IPOBEACHUS
MPOEKTHBIX Pa0OT U YHCIEHHBIX PACUETOB C
MCIIOJIb30BaHNE COBPEMEHHBIX NH()OPMALIMOHHBIX
TEXHOJIOTHIi; HAaBBIKAMHU pa3pabOTKHU TEXHHUUECKOU
TOKYMEHTAIIMHN Ha U3/IEJINEe C UCTIONb30BaHUEM
CTaHAAapTOB, HOPM U IIPaBUJI, PEILICHUS
npodeccroHaIbHBIX 33/1a4 B 00JIACTH aBHAITMOHHOU
U PaKETHO-KOCMHUYECKON TEXHUKE COBPEMEHHBIMU
METOAAMH; TTOITOTOBKU OTYETHOM TOKYMEHTAIIUH TI0
[pe3ynbTaTaM BBIIOJHEHHBIX paboT, cOopa
MaTepHuaoB Ui IPOEKTHO-PACUETHOMN
TOKYMEHTAIMH 110 CO3/IaHUI0 COCTaBHBIX YacTeH,
W3JICIINI, KOMIJIEKCOB M CHCTEM aBHAIlMOHHOM 1

[PaKETHO-KOCMUYECKON TEXHUKH

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh TUCHUILUIMHBI cocTaBseT 3 3.e., 108 4., 48,25 4.

KOHTAKTHOU paboThI

Bun yue6HO# paboThI

PacnpeﬂeneHHe o ceMeCcTpam
B Hacax

Bcero

4acoB
Homep cemectpa




7
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
Ayoumopnvie 3aHAmus: 48 48
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 16 16
JlaGoparopHble paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
C MPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHIA
IlonroroBka k 3a4eTy 53,75 53.75
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

O06beM ayTUTOPHBIX

No 3aHSTHH 110 BUJAM B
basiena HaumeHnoBanue pa3aenoB IUCHUIUIMHbI qacax
Bcero |[JI| II3 | JIP
1 |[Taker nporpamm MathCad a5 BbINONTHEHNS HHKEHEPHBIX PacueToOB 7 6| 1 0
Marpudnast opMyIHpPOBKa COOTHOIICHUH TEOPHH YIIPYTOCTH U
2 |CTpOUTEIHbHOM MEXaHMKH JIETATeNbHBIX ammapaTtoB. Meron 7 6| 1 0
MepeMeneHUN
3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 7 6| 1 0

KoHedHbIC 2IIeMEHTHI I MOACIIMPOBAHUA I[C(I)OpMaI_[I/Iﬁ CHJIOBBIX

4 KOHCTpyKIMii JIA. 10 614 0

5 KoHeuHbIe 37IEMEHTHI /11 MOICTTUPOBAHUS CPEJIbI M KOHTAKTHBIX 6 4l o 0
B3aMMOAECHCTBUN KOHCTpYKIMH JIA

6  |CooTHOIIEHHST METOAAa KOHEUHBIX 3JIEMEHTOB B 3aJlauax TUHAMHUKH 8 4| 4 0

OCOOEHHOCTH MPAKTUYECKUX PAacu€TOB IPU MOEKTUPOBAHUU CHIIOBBIX
7  |pneMeHTOB KOHCTPYKIUH JIA ¢ MCIONb30BaHUNEM IPOIPAMMHBIX 3 0] 3 0
KOMIUIEKCOB KOHEYHO-JIEMEHTHOIO aHAJIN3a

5.1. Jlekuumu
Ne Ne Kox-
nexuumlpasziena HaumeHoBaHMe MM KpaTKO€e COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 |[Taker mporpamm MathCad 1is BEIOTHEHHS MH)KEHEPHBIX PacyeToB 6
) > MarpuuHast popMyITHMPOBKa COOTHOIIEHUH TEOPHH YIIPYTOCTH U CTPOUTEIBHOM 6
MEXaHUKH JIETATEIbHBIX aNaparoB. MeTos nepemMeIeHni
3 3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 6
4 4 KoHeuHble 371eMEHTBI AJ11 MOJAEIUPOBAHUS Je(hOpMalil CUIIOBBIX KOHCTPYKLINN 6
JIA.
5 5 KoHe4HbIEe 37IEMEHTBI AJI1 MOJAEIIUPOBAHUS CPEbl U KOHTAKTHBIX B3aUMOJCHCTBUM 4
KOHCTpYKIMil JIA
6 6  |CooTHOIIEHNSI METOAA KOHEUHBIX 3JIEMEHTOB B 3aJjauax JTUHAMUKU 4

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI




No

SaAHATUS]

Ne
paszenal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
JacoB

Vcnonb30BaHNEe TPOrPaMMHO-BBIYHUCIUTENBHOTO KomIuiekca MathCad npu
BBITTOJIHEHIH WH)KEHEPHBIX pacyeToB. Penenne crcteM JIMHEWHBIX ¥ HEeJTMHEHHBIX
anreOpandeckux ypaBHeHuil. Meton Herotona (¢ynkuun Find, Minerr), meton
cexymux (pyHKIus root). DKcTpeMyM (PyHKIUH.

Pacuer Harpy>k€HHOCTH U A1ePOPMHUPOBaAHUS PEPMEHHON KOHCTPYKIMH oTceka JIA
MaTpUYHBIM METOZOM IepeMenieHri. MaTpullbl y3710BbIX CUI U CMELIECHU.
Pemenue cuctemsl ypaBHeHuit MKO ¢ nomomibio MathCad

Oco0eHOCTH COBPEMEHHBIX IPOrPaMMHBIX TAKETOB, PEATU3YIOIINX METO/
KOHEYHBIX 2JIEMEHTOB. [I[puMeps! BBINOIHEHNS HHKEHEPHOTO aHAJIN3a IIPU
[IPOEKTUPOBAHUN KOHCTpyLuid JIA

MozenupoBaHue 3J€MEHTOB KOHCTPYKIMi JIA ¢ ncronb30BaHneM INIOCKUX U
MMPOCTPAHCTBEHHBIX KOHEUHBIX 2JIEMEHTOB (IIAaCTHHA, 000JI0YKA, TUCK).
OCoOEHHOCTH 3aKPETICHHS MOJICNTU. CHJIOBOE U TEIUIOBOE BO3/ICHCTBHE.

MozenupoBaHue C UCIIOJIb30BAHUEM OJJHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX
KOHEYHBIX 3JIEMEHTOB (CTEp>KEHb, IIaCTHHA, 000JI04Ka, TUCK, MaccuB). Pemienue
3a/1a4 HETMHEWHOTO NedopMupoBanHus KOHCTpYyKkIuid. [Toteps Hecymeit
CIOCOOHOCTH MPH CKUMAIOIIMX HAMPSIKEHUSIX U YIIPYTo- IJIaCTHYECKOM

e pOPMUPOBAHUH.

Permenwne 3a1a4 HelnMHEWHOTO NeopMupoBanus KOHCTpYyKIuil. [Toteps Hecymei
CIIOCOOHOCTH MPHU CKUMAIOIIUX HAMPSHKEHUAX U YIIPYTO- MJIACTHYECKUX
nedopMarusax. JKCIepUMEHTAIBHOE UCCIIEA0BaHUE TPOIOILHOTO U3Tnda
CTEPHEW TOHKOCTEHHOTO CEYEHHUS MPU OCEBOM CKaTUU

12

KoHeuHbIe 2JIEMEHTHI AJIs1 MOJIETUPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOJICHUCTBHIA
KOHCTpYKIMil JIA. KoHeuHble 351eMeHTHI AJ11 MOIEIMPOBAHUS KOHTAKTHBIX
B3aMMOJICUCTBUI pa3IMUHBIX TUIOB. 3a1a4a ['epiia. AHaTUTHYECKOE pellIeHre U
pemenrie MKD.

13

KoneuHble 371IeMEHTHI AJ11 MOJEIUPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOACHCTBHIA
koHCTpyk1uil JIA. Koneunsle anemenTrei3anada ['epua. AHanuTHYECKOE pELIEHNE
u pemienne MKD. MonenrpoBaHre KOHTAaKTHBIX B3aUMOJEHCTBUIN Pa3IMUHbBIX
TUIIOB.

16

CooTHoIIEHNSI METOIa KOHEYHBIX 2JIEMEHTOB B 3ajadax JuHamMuKku. OnpeneneHue
cOoOCTBEHHBIX (OPM M YacTOT KosiebaHuil KoHCTpyKuuu MKD B Ansys

19,20

Bepudukanus JuHaMuuecKkoi pacuéTHOM MOJIeN Ha OCHOBE aHaJIM3a pe3yJbTaToB
DKCIIEPUMEHTAJIBHOIO UccienoBanus. MccienoBanue KOHEYHO-IEMEHTHOU
MoJienH Kosiebanuit 6anku. OnpeneneHue BIUSHUS 11ara HHTETPUPOBAHUS 110
BPEMEHH, 111ara y3J10B (KOJIMYECTBA HIEMEHTOB), 1eMII(UPOBaHUS Ha
JTMHAMHAYECKUN OTKJIMK CUCTEMBI

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonuenune CPC

Criucok nureparypsl (¢ ykazaHHUEM

[Monux CPC paszelios, IiaB, CTpaHuIl) / cchuika Ha  [CemecTp

pecypce

Koi-
BO
JacoB

[ToaroroBka K 3a4eTy

Uepnssckuii A.O. [IpuMenenue Metoaa
KOHEYHBIX JIEMEHTOB B 3aJ[auax pacuera Ha

53,75




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

6. (I)OH)I OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB

y4eOHOH AESTENIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

HazBaunue
KOHTPOJILHOTO
MEpONPUATHUS

No
KM

Ce-
MECTp

Bung
KOHTPOJISt

Bec

Makc.
Oamn

HOPHI[OK HA4YKCIIEHNS 0aJII0B

Yun-
THIBA-
eTCs

B ITA

Texymni
KOHTPOJIb

KontponsHOe

20
3aganue 1

20

20 0asuIoB - 3aJ]aHUE BBIIIOJIHEHO BEPHO, B
MOJIHOM 00BbeME, CAAHO BOBPEMSI.

10 GayuioB - 3a/1aHUE BBITIOJIHEHO BEPHO, B
HETIOJHOM 00BbEME, CIaHO C OMO3IaHUEM.

(0 6ayIoB - 3a/1aHKE BHIMOJHEHO HEBEPHO.

3a4CT

Texymui
KOHTPOJIb

KontponrsHOE

3agague 2 20

20

20 6ayIoB - 3a/IaHUE BBIIIOJIHEHO BEPHO, B
TIOJTHOM 00BbEeMe, CIaHO BOBpPEMSI.

10 6ansoB - 3a1aHUe BHIIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CAaHO C OMO3TaHHEM.

0 0ayIoB - 3aJaHUE BBITIOJIHCHO HEBEPHO.

3a4CT

Texymuin
KOHTPOJIb

KonTponsHoe

20
3agaHue 3

20

20 6anioB - 3aJjaHKE BHITIOJIHEHO BEPHO, B
MOJTHOM 00BEME, CTAHO BOBPEMSI.

10 6antoB - 3aaHKE BHITIOJTHEHO BEPHO, B
HEIOJHOM 00beMe, CIaHO C OMO3IaHUEM.

(0 OanoB - 3a/1aHKE BBITOJTHEHO HEBEPHO.

3a4CT

[Tpome-
KYTOYHAst
arTecTanus

3auer - | 40

[IpoMexyTouHas aTTecTanus BKIOYAET B ceOsl
MUCcbMEHHBIN onpoc. KonTposbHOE
MEPOIIPUATHE TPOMEKYTOUHOM aTTeCTaIlH
[TPOBOZATCA BO BpeMs cauu 3auera. [lpu
OLICHUBAHUU PE3YJIHTATOB MEPONPUSITUS
MCTIONB3YyeTCs OaJlIbHO-PEHTUHTOBAs CUCTEMa
OLICHHUBAHUS PE3YJIbTAaTOB yueOHOI
NesITeIbHOCTH 00yJaroImuxcs (yTBepkIeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
[IpeniopaBarento NpeaocTaBisAeTCs IPaBo
3a/1aBaTh O0Yy4arOIIUMCS JOTIOJIHUTEIbHbBIE
BOIIPOCHI B paMKax IPOrpaMMbl JUCLUIIIMHBI.
[IncbMeHHBIN OITpoC U3 2 BONPOCOB. Bpewms,
oTBeJieHHOE Ha ornpoc -40 MunyT. [IpaBuibHbII
OTBET Ha BOIpoc cooTBeTcTBYeT 20 Oamiam.
UacTUuHO ITpaBWIIBHBII OTBET COOTBETCTBYET 10
Oanam. HernpaBuibHbIN OTBET Ha BOIIPOC
coorBercTBYeT 0 OamoB. MakcumanbHOE
KonuuecTBO OaiioB — 40. MakcumainbsHOe
KOJIMYECTBO OAJIIOB 32 MPOMEXKYTOUHYIO
arrectauuio — 40. BecoBoii ko3 dunrient
MeponpusTus - 40.

OtnuyHo: BenuunHa peiitunra odyydaronierocs

3a4CT




o mucuumnae 85...100%.

o mucuumnae 75...84 %.

Xoporo: BenmnunHa peiiTiHra 00yJaromnierocs

YIOBIIETBOPUTENBHHO: BennunHa peiTunra
oOyuarorierocs mo aucuuruinae 60. .
HeynosnerBopurenbHo: Benuunna perTuHra
oOyuaromierocs mo aucuuruiuae 0...59 %.

74 %

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Tpouenypa nposeneHus

Kpurepuu
OLCHHUBAHUA

3a4eT

[TpomesxyTouHas aTTecTalus BKIOYAET B C€0s MMCbMEHHBIH
onpoc. KoHTponbHOE MeponpUsITHE TPOMEKYTOUHON aTTeCTAllUN
MIPOBOJISATCS BO BpeMs clauu 3aueTa. [Ipu olleHnBaHUU pe3ynbTaToB
MEPOTIPUATHSI UCTIONB3YETCSl OAITbHO-PEUTUHTOBAs CUCTEMaA
OIICHUBAHUS PE3YyNIbTATOB yUeOHO! AeSITeNTbHOCTH 00yJaronuXCcs
(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. YacTHYHO MpaBHIIBHBIA OTBET COOTBETCTBYET 10 Oanmam.
HenpaBuiibHbIM OTBET Ha BOIPOC COOTBETCTBYET () OasLIoB.
MaxkcumanbHoe KoiandecTBo 6amioB — 40. MakcumanbHOe
KOJIMYECTBO OAIIOB 32 MPOMEKYTOUHYIO aTTecTanuto — 40.
Becogoii koadpurment mepornpusitus - 40. Otnmnyno: Bennunaa
peiituHra odyyvatomierocs rno aucuuiuinge 85...100%. Xoporo:
Benmnuuna peiituara 00y4Jaromerocs 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

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

KomrmereHmn

PesynbraTsl 00yueHust

3HaeT: COBPCMECHHBIC METOABI IPOBCACHUA paCYCTOB AOPOANHAMHUYCCKUX,
T1K-1 IMPOYHOCTHBIX, )KCCTKOCTHBIX, MACCOBO-ICHTPOBOYHBLIX, HHCPIOUOHHLIX U APYTHUX T[T
TCXHUYCCKUX XAPAKTCPUCTUK KOHCTp}IKIII/Iﬁ aBHaHHOHHOﬁ u paKeTHOfI TCXHHUKHU

‘YMeeT: npuMeHATh coBpeMeHnHble CAIIP mpu pacuere a3poguHaMHUECKUX,
[1K-1 [IPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LICHTPOBOYHBIX, HHEPLIMOHHBIX U JIPYTHX HA-H
TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKLIUN aBUALMOHHON U PAKETHOU TEXHUKH

NmeeT HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: MTPOBCACHUA PACUCTOB IO OIIPCACIICHUTIO
AOPOANHAMHNYCCKUX, ITPOUYHOCTHBIX, JKECTKOCTHBIX, MACCOBO-ICHTPOBOYHBIX,

[1K-1 N . +
WHEPLMOHHBIX U APYTUX TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKLIMI aBUALIMOHHOMN
Y PAKETHOW TEXHUKH
Tumossle KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:

1. 1. Maremarnueckoe MOJIETUPOBAHUE: €xkeMec. KypH. / Poc. akaj. Hayk,
Otn-Hue mar. Hayk, MH-T mat. mogenupoBanus PAH

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

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

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

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

6. 6. Aspoxkocmuuecknii Kypsep / 3A0 "U3nar. nom "Cossesnue-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 - Yensiounck, 2000. - 90 c.
2.  BapuaHTbI KOHTPOJIBHBIX 33JIaHUN

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HaumenoBanue
No Bun peeypea s | bubnuorpaduyeckoe onucanue
JUTEpaTypbl ANIEKTPOHHOMN
dopme
PakeTHO-KOCMUYeCKasi TEXHUKA. MallnHOCTPOCHHUE.
Ounuknonenud. T. [V-22 : sanukionenus : B 2 xkaurax / A. I1.
ONEeKTPOHHO- AmxsH, O. JI. Akum, O. M. Anudanos, A. H. AnapeeB. —
1 JlonoHUTENbHAS |OMOTUOTEUHAS Mocksa : Mammnoctpoenue, [0. 1.]. — Kuaura 1 — 2012, —
uTeparypa cucTeMa 925 c¢. — ISBN 978-5-94275-589-8. — TeKcT : 31eKTpOHHBIH //
n3narenscTBa Jlans [JIaus : anekTponHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/5808 (mata oOpamieHus:
20.11.2021). — Pexxum moctyna: ajis aBTOpU3. MOJIb30BaTENCH.
DIEKTPOHHO- JIpsikoHOB, B.I1. I'eHepanusa u reHepaTtopbl CUTHAJIOB.
b OcHoBHas OnbImoTeuHas [DnexTponHbIi pecypc| — DnekTpoH. nadH. — M. : JIMK
nuTeparypa cucTemMa [Ipecc, 2010. — 384 c. — Pexum nocryna:
n3narenbcTBa Jlans http://e.lanbook.com/book/892
JIEKTPOHHO- JlpsikonoB, B.I1. DHIMKIOTIEIMST KOMITBIOTEPHOU anTeOphl.
OcHoBHas OoubmmoTeyHast [DnexTpoHHBIH pecypc| — DnekTpoH. gaH. — M. : IMK
3
nuTeparypa cucrema [Ipecc, 2010. — 1264 ¢. — Pexum nocrtyna:
u3narenbcTBa Jlans http://e.lanbook.com/book/1179
4 OcHoBHas DNEeKTPOHHO- 3apy6un, B. C. PacueT TerioHanpsKeHHBIX KOHCTPYKIHH
muTeparypa OnbamoTeyHas yaebHnoe nmocoowue / B. C. 3apyoun, 1. B. CrankeBuu. —




cucrema Mocksa : Mammnoctpoenue, 2005. — 352 ¢. — ISBN 5-217-
n3narenbeTBa JIanb|03291-X. — TekcT : anmeKkTpoHHBIH // JIaHb : 37€KTPOHHO-
oubmuoteunas cucrema. — URL:
https://e.lanbook.com/book/768 (nara oopamenus: 20.11.2021).
— Pexxum mocTyma: uist aBTOpU3. TIOTIb30BaTENeH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

. Microsoft-Windows(6eccpouHo)

. Microsoft-Office(6eccpouno)

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

N —

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

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUIITUHBI

Ne OcHoBHOE 000pyI0BaHNE, CTEH IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,
Bup 3ansTuit a ;l MPEIYCTaHOBIEHHOE MPOrPaMMHOE 00eCIIedeHHE, UCTIOIb3yeMOE JIJIst
YA Pa3IUYHBIX BUJOB 3aHATHIA

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

[IpakTnueckue 110
3aHITHUS U CeMUHapHI |(2)




