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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
ABUALlMOHHOW U PAKETHOW TEXHUKH.

'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
ABUALMOHHOW U PAKETHOW TEXHHKH.

OIIK-8 CnocobeH moHMMaTh NPUHLUIIBI PAOOTHI
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUN U
UCIIOJIb30BaTh UX JJIS PEIICHUs 3a/1a4
po(hecCHOHATBHOM IeITeTLHOCTH

OIIK-10 CniocoGeH mpuMeHSTh METO/bI 3HAET: COBPEMEHHBIE METO/IbI IPOBEIEHUS PacueTOB
MaTeMaTH4YECKOTr0 aHaJIn3a, MOJCIIUPOBAHUSA U [a9POAMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX,
CHUCTEMHOI'0 IPOEKTUPOBAHUS, TEOPETUYECKOTO U [MACCOBO-LIECHTPOBOYHBIX, NHEPLIMOHHBIX U JPYTHX
9KCHEPUMEHTAILHOTO UCCIIEIOBAHUS ISl PEIICHUS [TEXHUUECKUX XapaKTEPUCTUK KOHCTPYKLIUN
VMH)KCHEPHBIX 33124 IPOECKTHUPOBAaHMsI, TPOU3BOACTBA|aBUALIMOHHON U PAKETHON TEXHUKHU.




Y UCIIBITAHUS OPYKHSI U CUCTEM BOOPYKECHUS

'YMmeeT: npuMeHsATh coBpeMeHnHble CAIIP mpu
pacueTe a3poJUHAMHYECKHUX, IPOYHOCTHBIX,
PKECTKOCTHBIX, MaCCOBO-IICHTPOBOYHBIX,
WHEPLIMOHHBIX U JPYTUX TEXHUYECKUX
XapaKTEPUCTUK KOHCTPYKIUM aBUALIMOHHOU U
PAKETHON TEXHUKH.

lIMeeT MpakTUYeCKUN OIIBIT: IPOBEACHUS PaCYETOB
110 ONPECIICHUIO a3POANHAMUYECKUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
LIEHTPOBOYHBIX, HHEPLIMOHHBIX U IPYTUX
TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKIUN

ABUAIMOHHOW U PAKETHOW TEXHUKH.

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

1.0.29 ®usuka B3pbIBa U yapa,

1.0.13 UndopMaiimoHHbIE TEXHOJIOTHH,
1.0.30 MeTo KOHEYHBIX 3JIEMEHTOB,
1.0.10.02 Maremaruueckuii aHaIu3

1.0.38 ABTomaru3anusi npoueccoB MPOU3BOACTBA,
CHapsDKEHUS M UCTIBITAaHHUS OOETIPUIIacOB

Tpe6OBaHI/I$I K «BXOJHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

1.0.30 MeTox KOHEUHBIX DJIEMEHTOB

3HAET: TEOPETUYECKUE OCHOBBI METO/1a KOHEUHBIX
HIIEMEHTOB; XapaKTEPUCTUKHU COBPEMEHHBIX
[IPOTrPaMMHBIX [TAKETOB, PEATU3YIOLIUX METO/
KOHEYHBIX IEMEHTOB., MeTo]] HproToHa (pyHKIIMK
Find, Minerr), meToa cexymux ((pyHKIUs 100t),
DKCTPEeMyM (YHKIIMH, XapaKTEPUCTUKH
COBPEMEHHBIX ITPOrPAMMHBIX ITAKETOB,
peaTU3yIOLUX METO KOHEUHBIX JIEMEHTOB YMEET:
MOJIETIMPOBATH AEMEHTBI KOHCTPYKLIUI
NIeTaTeNbHBIX alnaparoB ¢ UCIOJIb30BAHUEM
OJTHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX
KOHEUHBIX JIEMEHTOB., peIIaTh CUCTEMbI JTUHEHHBIX
Y HEJIMHEHHBIX alNreOpanvyecKux ypaBHEHHH, 3a0a4u
HEJTMHEWHOTO J1e(hOPMUPOBAHUS KOHCTPYKIIHH,
MOJIETIMPOBATH AEMEHTBI KOHCTPYKIMI paKeTHO-
KOCMUYECKON TEXHUKH C UCTOJIb30BaHUEM
OJTHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX
KOHEYHBIX JIEMEHTOB IMeeT npakTU4eCKUi OIbIT:
[peLIeHus 3a/1a4 METOAOM KOHEUHBIX 3JIEMEHTOB MPH
MPOBEICHUH MPOEKTUPOBOYHBIX U IPOYHOCTHBIX
[PacyeTOB C IMOMOIIBI COBPEMEHHBIX KOHEUHO-
AIIEMEHTHBIX IPOrPAMM ., BIAJACHUS IPOrPAMMHO-
BEIYUCIUTEIRHBIM KoMIniekcoM MathCad mis
BBITIOJIHEHUS MHKEHEPHBIX PacueToB, HAaBbIKAMU

o opMIIeHUSI HAYYHO-TEXHUUYECKUX OTUETOB B
coorBercTBUM ¢ 'OCT 1 hopmupoBanus

MaTPUYHBIX YPABHEHUH C UCIOIb30BAHUEM




[MOAMATPHIl U BBIITOJJTHCHUCM MAaTPUYIHBIX onepaunﬁ

1.0.13 MadopManimoHHbIE TEXHOJIOTHH

3HaeT: OCHOBHBIE MOHATUS HH()OPMATUKU U
UH(QOPMAITMOHHBIX TEXHOJIOTHIA; HABBIKH U TIPUEMBI
pOTrpaMMUPOBAHMS HA PA3IMUHBIX S3bIKAX.,
OCHOBHBIE TIOHATHS WHPOPMATHKHU H
UH(QOPMAITMOHHBIX TEXHOJIOTHI; Ha3HAYCHHE
[pa3TMYHBIX TPOTPAMMHBIX CPE/ICTB, IPUMEHSIEMBIX
[pY IPOEKTUPOBAHUH COOTBETCTBYIOIUX OOBEKTOB;
MPUHLUIBI PYyHKIMOHUPOBAHUS ITI00ATBHON CETH
VHTepHeT, MPOTOKOJIbI 0OMeHa HH(popManuen B
WuTepHeTe; METO/IBI U Mpoliecchl cbopa, nepeaayu,
00pabOTKU M HAKOIUICHUS! MH()OPMAIMH; 3aKOHBI U
METO/bl HAKOTUIEHUSI, Iepejadyu 1 00paboTKu
UH(OPMAIIH ¢ TOMOIIbIO KOMITBIOTEPA. YMeEeT:
COCTaBJISTh AJITOPUTMBI U KOMITBIOTEPHEIE
pOTrpaMMbl Ha Pa3JIUYHBIX SI3bIKAX
POrpaMMUPOBAHUS, PeATU3yIOIINE H3YUYEeHHbIE
METO/Ibl, IPOBOIUTH UX OTJIAJIKY, TECTUPOBAHUE U
WCITOJIB30BaTh €€ JIUISl PEIICHNs] KOHKPETHOM 3aJ1auH.,
pa3paboTarh O0IIYI0 CTPYKTYpY HH(POPMAITMOHHON
CUCTEMBI JJI aBTOMAaTH3allH MIPOLIECCOB
pa3pabOTKU U3/1EIHIA; UCTIONIb30BaTh IPOTrpaMMHBIE
CpeICTBa MPU NPOEKTUPOBAHUHU U HCCIIETOBAHUSX;
M0JIb30BaTHCS CUCTEMaMU MOMCKa HH(OPMALINY;
WCTIOJIE30BaTh BO3MOKHOCTH BBIYUCIUTEILHON
TEXHUKHU U IPOrPaMMHOT0 oOecrieyeHus st
perieHus 3a1ad o0padboTku uHpopmaiu Mmeer
NPaKTUYECKHH OMBIT: pa3pabOTKU KOMITbIOTEPHBIX
MpOTpaMM Ha Pa3IMYHbBIX S3bIKaxX
pOrpaMMHUPOBAHMSI, IPOBEICHHS OTIA KU,
TECTHPOBAHUS TIPOTPAMMHBIX PEIICHHA., BIIAJICHUS
npreMaMM NOCTPOEHUS! MH()OPMAIIMOHHBIX CHCTEM B
npodeccuoHaNbHOMN 1eATeIbHOCTH, OCHOBHBIMU
MeTonamMu padotsl Ha [I9BM ¢ npukinaaHeMu
POTPaMMHBIMH CPEACTBAMH; HCITOIB30BAHMUS
COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEJCTB U

a3 TMYHBIMU ITOMCKOBBIMU cucTeMaMu B IHTepHETE
TUIsL peLIeHus 3aa4 IPOSKTUPOBAHUS PAKETHO-
KOCMUYECKON TEXHUKHU.

1.0.29 ®wusuka B3phIBa U yapa

3HaeT: 0a30BbIE MOHATHSA, HEOOXOAUMBIE IJIS
pelieHus 3a1ad (U3UKHN B3pPbIBA; HCTOYHUKHU
CaMOCTOSITEILHOTO TTOJTyYEHUSI HOBBIX 3HAHUI B
oOnacTtu (pu3KKM (3pbIBa U yaapa. YMeEeT:
COCTaBJISATH IIJIaH PEIICHUS 3a7a4i Ha OCHOBE
MMEIOIINXCS 3HAHUI; 00HApYyKUBaTh HETOCTATOK
3HAHU JIJ1 PEIICHHS TTOCTABICHHOM 3a/1a4u;
paboTarhb ¢ IUTEepaTypoil Mo JaHHOH TUCIUTUINHE.
MmeeT npakTUYECKU ONBIT: HAaBbIKAMHU
TUTAHUPOBAHUS COOCTBEHHOM JIEATETHHOCTH TIO
MOMCKY PEIICHUS 3a/1a91 Ha OCHOBE UMEIOIITUXCS
3HAHUI; — HABBIKAMU MIOMCKA U OCBOEHUS
HEOOXOMMMBIX JIJIsl PEIICHUS 3a]]aul HOBBIX 3HAHUM.

1.0.10.02 Maremarnyeckui aHaInu3

3HaeT: OCHOBHBIE MOJIOKEHHUSI, 3AKOHBI, OCHOBHBIE
dbopMyibl M METOJIBI PENICHHUS 3a]1au Pa3/iesioB
JTUCIUTIINH MaTeMaTUueCKOrO aHaJu3a., OCHOBHBIE

MAaTCMATHYCCKHUC ITOJIOXKCHU A, 3aKOHBI, OCHOBHBIC




(opMyIIBI U METOBI PEIICHUS 33124 Pa3IeIoB
IMCLIUIUIMH MaTeMaTHYECKOTO aHaJIN3a., OCHOBHbIE
MaTeMaTU4eCcKUe MOJI0KEHNUs, 3aKOHbI, OCHOBHBIE
(opMyJIBl U METOBI PELICHUS 3a/1a4 Pa3/eIoB
UCHUTUIMH MaTeMaTHYECKOTO aHaIn3a. YMEeT:
CaMOCTOSTEIHHO PaboTaTh C yueOHOM, CIIPaBOYHON
U y4eOHO-MEeTOUUECKON JIUTEPaTyPOi; T0Ka3bIBATh
TEOPEMBI, BBIYNCIIAT ONPEeIIEHHbIE HHTETPaJIbI 110
¢durype; xapakrepu3oBaTb BEKTOPHBIE MOJIS;
HAaXOAWUTh LIUPKYJIALHUIO ¥ TIOTOK BEKTOPHOTO MOJIS;
NPUMEHSTHh HHTETPAJIbl K PELICHUIO IPOCTHIX
NPUKJIAJHBIX 3a/1a4; COCTABIATh MaTeMaTHYECKUE
MOJIETTH TIPOCTHIX 3a/1a4 PeaIbHBIX MPOIECCOB U
NPOBOANUTH MX aHAJIN3., CAMOCTOSTEIBHO paboTaTh C
y4e0HOM, CIIPABOYHOMN U y4eOHO-METOANYECKOM
JTUTEPaTYpOi; 10Ka3bIBaTh TEOPEMBI, BBIYUCIISTh
oTpeJieNIeHHbIE HHTErpalbl 1o (urype;
XapaKTepU30BATh BEKTOPHBIE MOJIs; HAXOIUTh
UPKYJISIHMIO U TTOTOK BEKTOPHOTO TOJIS; IPUMEHSTh
UHTErpajibl K PEIICHUIO POCTHIX MPUKIIAJIHBIX
3a/1a4; COCTABJIATH MaTEMaTHUYECKHE MOJICITH
HPOCTBIX 33Ja4 peabHbIX MPOLECCOB U MPOBOANUTH
UX aHaJlU3., CAMOCTOSITEIILHO paboTaTh C y4eOHOH,
CIIPaBOYHOMN M YU4eOHO-METOIMYECKON JTUTEPATYPOH;
TTOKa3bIBaTh TEOPEMBI, BEIYUCIISATH ONpPEACICHHbIE
MHTErpajbl o GUrype; XxapakTepu3oBarb
BEKTOPHBIE IMOJIS; HAXOIUTH LUPKYISAIUIO U TOTOK
BEKTOPHOTO I10JIs1; IPUMEHATh MHTErpaibl K
[PEIIEHUIO MPOCTHIX MPUKIAIHBIX 3a/1a4; COCTABIATh
MaTeMaTH4eCcKUe MOJIENIN IPOCTHIX 3ajad peabHbIX
MPOIIECCOB M MPOBOJMUTH UX aHanu3. Mimeer
MPaKTUYECKHUH OIBIT: BIaJI€HHsI HABBIKAMU PaOOTHI C
yueOHOI 1 yueOHO-METOANYECKOI TUTEepaTypoii;
HaBbIKAMU yHOTPEOIEHHsI MaTeMaTHYEeCKOM
CHUMBOJIMKH JIJIs1 BBIPQKEHHSI KOTMUECTBEHHBIX U
KaueCTBEHHbBIX OTHOLIEHUI OOBEKTOB; HaBBIKAMU
CHUMBOJIBHBIX MPEOOPa30BaHUN MaTeMaTH4eCKIX
BBIPA)KEHUI., BIIaJICHUS] HABBIKAMH PaOOThI €
yueOHOI U yueOHO-METOANYECKOI TUTEepaTypoii;
HaBbIKAMU yHOTPEOIEHHSI MaTEMaTHYECKOM
CHUMBOJIMKH JJIs1 BBIPQKEHHSI KOTMUECTBEHHBIX U
KaueCTBEHHbBIX OTHOLIEHUH OOBEKTOB; HaBbIKAMU
CHUMBOJIBHBIX MPEOOPa30BaHUN MaTeMaTH4eCKIX
BBIPA)KEHU., BIIJICHUs] HABBIKAMH PaOOThI €
yueOHOI U yueOHO-METOANYECKOI TUTEepaTypoii;
HaBbIKAMU yHOTPEOIEHHsI MaTeMaTHYEeCKOM
CHUMBOJIMKH JIJIs1 BBIPQKEHHSI KOTMUECTBEHHBIX U
KaueCTBEHHbBIX OTHOLIEHUH OOBEKTOB; HaBbIKAMU
CHUMBOJIBHBIX MPEOOPa30BaHUN MaTeMaTH4eCKIX

BBIPAXKEHU.

4. O0béM 1 BUABI YUeOHOI PadOTHI




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

KOHTAKTHOM paboThI

Pacrnipenenenue no cemectpam
Bcero B yacax
Bun yueGHOM paboThI
4acoB Homep cemectpa
7 8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexmuu (JI) 32 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 64 3 17
aymuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
C IPUMEHEHHUEM JIUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUI
[ToaroroBka k 3a4eTy 53,75 53.75 0
[ToaroroBka Kk sK3aMeHy 51,5 0 51.5
KoHcynpranyy u npoMexyTo4Hast aTTecTalus 14,75 6,25 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMEH
5. CoaeprkaHue TUCHMIITIMHBI
O0beM ayTUTOPHBIX
No 3aHATHI 110 BUIaM B
basrena HaumenoBanue pa3aenoB AUCHUTUIMHBI qacax
Beero |JI| 113 | JIP
1  [[Taket mporpamm MathCad st BEIIOSTHEHNS HHKEHEPHBIX PAcueTOB 10 6| 4 0
Marpuynast opMyIHpOBKa COOTHOILIEHUH TEOPUH YIIPYTOCTH U
2 |cTpouTENbHON MEXAaHUKH JIETATEIbHBIX anmaparoB. Merox 10 6| 4 0
nepeMeneHui
3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpYKUui JIA 10 6| 4 0
4 KoHeuHble 371eMEHTBI AJ11 MOJEIUPOBaHUS JeopMaIiil CUIIOBBIX 2 6l 16 | 0
KOHCTpyKIMii JIA.
5 KoHeuHble 37IEMEHTBI I MOJEIUPOBAHUS CPENIbl U KOHTAKTHBIX 12 4l g 0
B3alMOECHCTBUN KOHCTpYKIMMA JIA
6  |CooTHoIIEHNSI METOAA KOHEUHBIX 3JIEMEHTOB B 3aJjauax JTUHAMUKU 20 4116 | 0
OCOOGEHHOCTH MPAKTUYECKUX PAaCUueTOB MPU MOEKTUPOBAHUU CHIIOBBIX
7  |pnemeHTOB KOHCTpYKIHH JIA ¢ MCTIOIB30BaHMHMEM MPOTPAMMHBIX 12 o120
KOMIIJIEKCOB KOHEUHO-JIEMEHTHOIO aHaJIN3a

5.1. JIleknun

Kon-
Ne No
HaumenoBanue win KkpaTkoe cofepkaHne JEKIIMOHHOTO 3aHSITH BO
NeKIUupas3aena

JacoB

1 1  [[Taket mporpamm MathCad st BEIIOTHEHUS HHKEHEPHBIX PacueTOB 6

) 5 Marpuynast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIHHON 6

MEXaHUKH JIETaTeNIbHBIX anmnapaTtoB. Meton nepeMenieHni
3 3 [Merox KOHEUHBIX 3JIEMEHTOB B MEXAHUKE KOHCTpYKUui JIA 6
4 4 |[KoHe4YHBIE PIIEMEHTHI JIJIs1 MOJISTUPOBaHMS TeopMaIiiii CUIOBBIX KOHCTPYKITHHA 6




JIA.

KoHeuHblIe 27IEMEHTBI AJI1 MOJAEIUPOBAHUS CPENIbI U KOHTAKTHBIX B3aUMOJECHCTBUM
KOHCTpyKIHil JIA

COOTHOIICHUS METOJa KOHCYHBIX 5JICMCHTOB B 3aJa4aX JUHaAMHKH

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

paszzienal

HanmenoBanwne nim KpaTKO€ COACPKAHUEC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
JacoB

Vcnionb30BaHNE TPOrPaMMHO-BBIYHUCIUTENBHOTO KoMmIuiekca MathCad npu
BBITTOJIHEHIH WH)KEHEPHBIX pacueToB. Penenne crcteM JIMHEWHBIX ¥ HEeTMHEHHBIX
anreOpandeckux ypaBHeHuil. Meton Hetotona (¢pynkuuu Find, Minerr), meton
cexymux (pyHKIus root). DKcTpeMyM (PyHKIUH.

Oco0eHHOCTH UCIIOIb30BAaHUS POTPAMMHO-BBIUUCIUTEIBHOTO KOMILJIEKCA
MathCad npu BBIIOIHEHNH HHXXEHEPHBIX pacueToB. DopMUpoBaHHE MATPUUHBIX
YPaBHEHHUI C UCITOJIb30BAHUEM NIOAMATPHL. BBINOIHEHNE MaTPUYHBIX ONEpaLUil

Pacuet HarpyxeHHOCTH U 1ehopMupoBanus GepMEHHON KOHCTPYKIUHU oTceka JIA
MaTpUYHBIM METOZOM IepeMenieHri. MaTpuIibl y3710BbIX CHI U CMELICHUM.
Pemenue cuctemsl ypaBaenuit MKO ¢ nomomsio MathCad

MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpYyKLMi. KpaTkas xapakrepucTuka
COBPEMEHHBIX POrPAMMHBIX [TAKETOB, PEAIN3YIOIINUX METO/I KOHEUHBIX
2JIEMEHTOB

Oco0eHOCTH COBPEMEHHBIX MPOTPAMMHBIX MTAKETOB, PEATU3YIOIIUX METO
KOHEYHBIX 2J1€EMEHTOB. [I[prMephl BBINOIHEHUS MHKEHEPHOTO aHAIN3A MIPU
[IPOEKTUPOBAHUN KOHCTpyLuii JIA

KoHeuHbIe 37IEMEHTHI 11 MOAETUPOBaHUs Ae(opMalvii CUIIOBBIX KOHCTPYKIHUI
JIA. Pacuer xapakrepucTHk 1eQOpMUpPOBaHUs KOHCTPYKLUU paMbl Y meTonom
KOHEUHBIX 2JIEMEHTOB C IIOMOIIIBIO TorpaMMHoOro nakera Ansys (Nastran)

MonenupoBaHue IEMEHTOB KOHCTPYKIMi JIA ¢ HCIonb30BaHNEM TUIOCKUX H
[IPOCTPAHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB (TUIaCTHHA, 000JI0UKa, JTUCK).
OcoOeHHOCTH 3aKPETUICHHS MOJICIIH. CHIIOBOE M TETIJIOBOE BO3/ICHCTBHE.

MozenupoBaHue C UCTIOJIb30BAHUEM OJJHOMEPHBIX, IIIOCKUX U MPOCTPAHCTBEHHBIX
KOHEYHBIX 2JIEMEHTOB (CTEp>KEHb, TUIACTHHA, 000I0UKa, TUCK, MaccuB). Pernienue
3a/1a4 HEJIMHEWHOTO Je(hopMUpOBaHUs KOHCTpYKIui. [lotepst Hecymiei
CIIOCOOHOCTH IPH CKUMAIOIINX HANPSIKEHUSX U YIIPYTo- IJIaCTHYECKOM
nehopMUpOBaHUH.

Pemenue 3amay HenuHEeWHOTO AehOpMHUpPOBaHUs KOHCTPYKIHi. [loTeps Hecyme
CIIOCOOHOCTH TIPH CKUMAIOIINX HAMPSHKEHUSIX U YIIPYTO- MIIACTHYECKUX
nedopManusax. JKCIIepUMEHTAIBHOE HCCIIE0BaHUE TIPOIOJILHOTO U3rnda
CTEPKHEU TOHKOCTEHHOT'O CEYEHUS IIPU OCEBOM CKATUU

10

PacuétHble MOsienH u3ruda CTepKHS U JOKaJIbHOTO Je(OPMHUPOBAHUS
TOHKOCTEHHBIX 3JIEMEHTOB ero ceueHus. [loteps ycroitunBoctu B o011ei u
MecTHOM Gopme. CpaBHEHUE SKCIEPUMEHTAIBHBIX KPUTHYECKUX 3HAUCHUIH
CKUMAIOILEH HAarpy30K C MOJIyYEHHBIMU B PE3YJIbTATE aHAJTUTUYECKOTO pacdyeTa u
aHasmza MKDO

11

Pemenue 3ama4 HeMMHEHHOTO AehOPMHUPOBaHUs KOHCTPYKIHH. [loTeps Hecymien
CIIOCOOHOCTH TMPH CKUMAIOIIUX HAMPSHKEHUAX, YIIPYTO- IJIACTUYECKOE
nedopmupoBanue. Bepuduxarus pacu€THeIX MozieNiel Ha MpUMeEpe 3a/1auu
MMPOJIOJILHOTO U3ruda CHKaToro CTeP>KHS TOHKOCTEHHOTO ceueHusi. CpaBHEHHE
KPUTHYECKUX 3HAYCHHUM CKUMAIOIIECH HArpy30K, MOJIYYEHHBIX B Pe3yibTaTe
aQHAJIUTUYECKOTO pacyeTa, anaimza MKD B iuHeitHOM 1 HeTMHEHHOM MTOCTaHOBKE
Y UCTIBITAHUH CTEPKHEH TOHKOCTEHHOTO POt




12

KoHeuHbIe 371IEMEHTHI AJ11 MOJICIUPOBAHUS CPEJIbl M KOHTAKTHBIX B3aUMOJECHCTBUM
KoHCTpyKIMi JIA. KoHeuHbIe 37IEMEHTHI 1711 MOAEIUPOBAHUSA KOHTAKTHBIX
B3aMMOZECHCTBUN pa3IMUHBIX TUNOB. 3a1aua ['epra. AHaIUTHYECKOE pEeLIeHUE U
pemenrie MKD.

13

KoHeuHbIe 351eMEHTHI AJ1s1 MOJIETUPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOJICHCTBHI
koHCTpyKIMil JIA. Koneunsle anementsi3aada ['epiia. AHaTUTHUYECKOE pellIeHre
u pemienne MKD. MonennpoBaHre KOHTAaKTHBIX B3aUMOJEHCTBUM Pa3IMYHbBIX
TUIIOB.

14

MozenupoBaHue KOHTAaKTHBIX B3aUMOJAEHCTBUN pa3inyHbIX TUIIOB. Pacuér HJIC
(nanueBoro coeanHenus. CpaBHEHHE C U3BECTHBIMU PE3YJIbTaTaMM pacuéra u
JTAHHBIMU MCIIBITAHUN

15

H/IC ¢nanueBoro coequaenus. CpaBHenne pacuéta MKD ¢ u3BeCTHBIMH
pe3ylibTaTaMu pacuéra U JaHHBIMHU UCTIBITAHUM

16

CooTHOLIEHUS METOAa KOHCYHBIX JICMCHTOB B 3a1a4aX JUHAMHUKH. Onpe,ueneHHe
coOCTBeHHBIX (HOPM U YaCTOT KoJieOaHui KOHCTpYKIuH MKD B Ansys

17

Ompenenenne cOOCTBEHHBIX (DOPM M 4ACTOT KOJIeOaHMI OaTKH.
DKCIIePUMEHTAIILHOE HCCIIE0BAHUE COOCTBEHHBIX (POPM U 4aCTOT KOJIeOaHHIA
0aJIKu C UCTIOJIb30BaHKUEM TPOTrpaMMHO-araparHoro komruiekca "LDS-LMS".

18

3KCHCpI/IMeHTaJ'IBHO€ HCCICIOBAHUEC OTKIINKA 0aJiku Ha HUMITYJIBCHOC BO3JICHiCTBHE
C UCIIOJIB30BAHUEM COBPECMCECHHOT'O IPOTPpAMMHO-ANIIAPATHOTO KOMILIICKCA "LDS-
LMS".

19,20

Bepudukanus 1uHaMHUuecKor pacu€THONW MOJIETH HAa OCHOBE aHAJIN3a PE3yJIbTaTOB
HKCIEPUMEHTAJILHOTO UCCie0BaHus. MccnenoBanne KOHEYHO-AIIEMEHTHON
MoJIenu Konebanuit Oanku. OnpeaeneHne BIUSAHUS 11ara HHTETPUPOBAHHS 1O
BPEMEHHU, 111ara y3J0B (KOJIMYECTBA HIEMEHTOB), 1eMII(UPOBaHUS Ha
JIMHAMUYECKUN OTKJIMK CUCTEMBI

21,22

JluHaMuyecKue MOJIEIH 3JIEMEHTOB KOHCTpyKinu JIA. @opmupoBanue
CMEIIaHHOM, 0aT0uH0-00010ueYHON MoieN KOHCTpyKimH JIA. Odbopmiienne
0TuéTa MO pe3yybraTaM UCCIEAOBAHUMN U pElIeHUs 3a/1a4 UHIUBU1yaIbHOTO
3amanus B cootBeTcTBUM ¢ [[OCTamu Ha oopmileHHe HaydYHO- TEXHUIECKUX

OTYETOB.

5.3. JlaboparopHbie padoThI

He npenycmorpeHsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnrcoxk nureparypsl (¢ yKkazaHUEM

ITogsux CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp

peCypc

Koi-
BO
JacOB

HOI[I"OTOBKa K 3a4CTy

Uepnsisckuii A.O. [Ipumenenue metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
MPOYHOCTh. / YuebHoe nocodue -
Uensaounck, 2000. - 90 c.

53,75

[lonroroBka K 3K3aMeHy

Uepusasckuil A.O. [Ipumenenue merona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
NpOYHOCTh. / YueGHOoe nocodue -
Uenstounck, 2000. - 90 c.

51,5

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




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-

KYTOYHASI
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
aTTeCTaluU

[Tpouenypa npoBeneHus

Kputepun
OIICHUBAHUS

3a4CT

[TpomexxyTouHas aTTecTalys BKJIIOYAET B ce0sl MMChbMEHHBIH
onpoc. KoHTponbHOE MEpONPUATHE IPOMEKYTOUHON aTTECTALNN
IIPOBOJATCS BO BpeMs clauu 3aueTa. [Ipu olleHnBaHuy pe3ynpTaroB
MEPOIIPUTHSI UCTIOJIb3YeTCsl 0aJUIbHO-PEUTHHIOBAs CHCTEMA

B cooTBeTCcTBUUI
c mm. 2.5,
[Tomoxxenus

2.6




OIICHUBAHUS PE3YJIFTATOB yUeOHOU JACSITEILHOCTH 00yJarOIINXCS
(yTBepkaeHa mpukazom pektopa ot 24.05.2019 . Ne 179).
[TpenogaBarento MpeaoCTaBIsIeTCs MPaBo 3a/1aBaTh 00YYarOIUMCS
JIOTIOJTHUTENbHBIE BOTIPOCHI B paMKaX MPOrpaMMbl TUCIUTUINHBI.
ITuceMeHHBIN onpoc U3 2 BonpocoB. Bpemsi, 0TBeIeHHOE Ha OIIpoC
-40 munyT. [IpaBUnIbHBINA OTBET HA BOMPOC COOTBETCTBYET 20
6amnam. YacTUIHO PaBUIIBHBIN OTBET COOTBETCTBYET 10 Oammam.
HenpaBunbHbII OTBET Ha BOIIPOC COOTBETCTBYET () OaIIOB.
MaxkcumanbHOe KoiarndecTBo 6amioB — 40. MakcuManbHOE
KOJIMYECTBO 0aJIOB 32 MPOMEXKYTOUHYIO aTTecTanuio — 40.
BecoBoit koaddunment meponpusitus - 40. OtnnyHo: Benuunna
periTuHTa oOyuatomerocs no guciuriuae 85...100%. Xoporo:
Bennuuna peiitunra oOydatomierocs no aucuuruimae 75...84 %.
VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromierocs mno
mucuuruHe 60...74 % HeynosneTBoputenbHo: Bennunna
periTuHTa o0yuaromerocs mo guciuruiae 0...59 %.

9K3aMCH

[TpomexyTodHast aTTEeCTAIMsI BKIIIOYAET B ce0s MMCHhMEHHBIH
orpoc. KoHTponbHOE MepornpHsTHe TPOMEXYTOUHOM aTTecTaluu
MIPOBOISTCS BO BpeMsl cliaduu Sk3aMeHa. [Ipu oneHuBannn
PE3YJIbTaTOB MEPONPUATHS UCHIOIB3YETCs OaIbHO-PEHTHHIOBAs
crcTeMa OICHUBAaHUS PE3yIFTAaTOB YIeOHOH e TeIIbHOCTH
oOyuarouxcs (yTBepikJeHa nprukazoM pekropa ot 24.05.2019 . Ne
179). IlpenonaBaremnto MpeAOCTABISAETCS TPABO 3a7aBaTh
00y4aroLMCs JOTIOTHUTEIbHbBIE BOIPOCH! B paMKaX MpOrpaMMbI
qucuuIinHel. [InceMeHHBIM onpoc U3 2 BOpocoB. Bpewms,
oTBezieHHOoe Ha onpoc -40 mMuHyT. [IpaBUIBHBII OTBET Ha BOIPOC
cootBeTcTBYeT 20 OamiaM. YacTHUHO MpaBUIIbHBINA OTBET
coorBercTBYeT 10 6amnaM. HenpaBuibHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT () 6amioB. MakcumanbHOE KOTHIeCTBO 0amioB — 40.
MaxkcuMaabHOE KOJIMYeCTBO OAJIOB 33 MIPOMEKYTOUHYIO
arrectranuio — 40. BecoBoii ko3 dunrient mepornpusitus - 40.
Otnnuno: BennunHa peiiTuHra 00y4aromerocs o JUCIUIUIMHE
85...100%. Xopormo: Bennunna peidTuHra 00y4aromerocs mo
qucuumuinze 75...84 %. YoosneTBopuTenbHO: BennunHa peldTuHra
oOyyatonierocs no aucuuruinge 60...74 % HeynoeneTBopuTeNnbHO:
Bennuuna peiitunra oOyuaronierocs o gucuuruivge 0...59 %.

B cooTBeTCTBUH
cmm. 2.5,2.6
T lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomrmereHmn

Pesynbrarsl 00yueHus

OIIK-8

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

OIIK-8

YMmeet: npuMeHaTh coBpeMeHnHble CAIIP npu pacuere aspoanHaMU4eCKuX,
[MPOYHOCTHBIX, ’KECTKOCTHBIX, MACCOBO-IIEHTPOBOYHBIX, MTHEPLIUOHHBIX U
PYTUX TEXHUYECKUX XapaKTEPUCTUK KOHCTPYKIIMN aBUALIMOHHOM U
PAKETHON TEXHUKH.

OIIK-8

MeeT NpakTUYECKUH OMBIT: TPOBEICHUSI PACUETHI 110 ONPEACIICHUIO
a’POJIMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-IICHTPOBOYHBIX,
WHEPIMOHHBIX U IPYTUX TEXHUYECKUX XapaKTEPUCTUK KOHCTPYKIIUI
ABHAIMOHHOMN W PAKETHOU TEXHUKH.

OIIK-10

3HaeT: COBpPEMEHHBIC METOABI IIPOBCACHUA paCY€TOB AOpOAUHAMHUYCCKHUX,

IMPOYHOCTHBIX, dKCCTKOCTHLIX, MAaCCOBO-LICHTPOBOYHbBIX, MHCPIIUOHHBIX 1




IPYTUX TEXHUYECKUX XaPAKTEPUCTUK KOHCTPYKLIMHA aBUALIMOHHON U
PAKETHON TEXHUKH.

Ymeet: npuMeHsTh coBpeMeHHble CAIIP npu pacuere aspoauHaMUYeCKuX,
[IPOYHOCTHBIX, ’KECTKOCTHBIX, MACCOBO-LIEHTPOBOYHBIX, UHEPLIUOHHBIX U

A
OTK-10 IPYTrUX TEXHUYECKUX XaPAKTEPUCTUK KOHCTPYKIIMHA aBUAITMOHHON U T
PAKETHON TEXHUKHU.
MMeeT NpakTUYECKUI OIBIT: IPOBEACHMS PACYETOB 110 OIPEAEICHUIO
OIK-10 a’POAMHAMUYECKHX, IPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LIEHTPOBOYHBIX, n

WHEPLUUOHHBIX U IPYTUX TEXHUYECKUX XapaKTEPUCTUK KOHCTPYKIUI
ABUAIIMOHHOMN M PAKETHON TEXHUKHU.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAsA TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHAIbL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:

1. 1. Maremaruueckoe MOJIETUPOBAaHUE: exkeMec. KypH. / Poc. akaj. Hayk,
Otn-uue mart. Hayk, H-T mat. monenupoBanusi PAH

2. 2. Kocmuyeckue uccineaoBaHus : Hayd. KypH. / Poc. akaj. HayK,
[Ipe3unnym PAH

3. 3. BecTHHK aBHalMM U KOCMOHAaBTHKH : Becepoc. aspokocM. sxypH. /
3A0 "U3a. nom uM. C. CKpbIHHHKOBA

4. 4. ABmananopama : )XypH. aBHaIl.-kocM. koMmiuiekca/ OOO "Bricokue
TEXHOJIOTUHU ¥ MHHOBA "

5. 5.ITloner: ABuanus. Pakernas texuuka. KocMonaptuka: OO01iepoc.
Hay4.-TeXH. )XypH. / 31-Bo "Mamu-Hoctpoenue”

6. 6. Aspokocmuueckuit kypbep / 3AO "Uznart. nom "Co3Be3aue-4"

2) MemoouuecKkue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. Yepnsasckuit A.O. [IpumeHeHnE METOIA KOHEYHBIX 2JIEMEHTOB B
3a/1a4ax pacuera Ha MPOYHOCTh. / YuebHoe nocodue - Yensounuck, 2000. - 90 c.
2.  BapuaHTbl KOHTPOJBHBIX 3aJIaHUN

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
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HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

N —

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

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

[Tepeyens ucnoab3yeMbIx NpodeccuoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX
CIIPAaBOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHUYECKOE O0ecredeHre TUCIMIIJINHbI

Bun 3agaruit
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OcHoBHOE 000py/IOBaHKE, CTEH/IbI, MAKETHI, KOMITBIOTEpHAs TEXHHUKA,
IIPEIyCTaHOBJIEHHOE IPOrPpaMMHOE 00ecIIeueHHe, UCTIONIb3yEeMOe JUIs

Pa3JIMIHBIX BUOOB 3aHITHI

[IpakTnueckue

3aHATUA 1 CCMUHAPBI
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(2) ANSYS

Kracc BeIYMCIUTETHLHON TEXHUKH, OCHAIIEHHBIH coBpeMeHHbIMH [TK.
[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, NASTRAN,




