MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 15.04.03 MpukiaaaHas MexaHuKa
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl . JIMHaAMHUKa M TIPOYHOCTH MALIMH, NPUOOPOB U ANNAPATYPbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BBIUNCJIUTEJBHAS MEXAHUKA 1 KOMIIBIOTEPHBIN

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacrp 00pa3zoBaTebLHOM
Bapuarusnas
NPOrpamMMblI:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.B.01
TJIaHy:
TpynoeMKkocTh B 3a4eTHBIX
py 1 cemectp - 5;
eTMHHIIAX:
Yacos (Bcero) no yueoHom
( ) noy y 180 yacos

TJIaHy:
Jlekuuu 1 cemectp - 16 yacos;
IIpakTnyeckue 3aHATHSA 1 cemectp - 32 yaca;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 1 cemecTp - 18 uacos;
CamocTrosiTesibHasi padoTa 1 cemectp - 109,2 yacos;

B ToM ynciae Ha KII/KP 1 cemectp - 30 yacoB;
WHas koHTaKkTHasi padoTa 1 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
KontpoabsHnas padora
KoJssnokBUYM
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 1 cemectp - 0,5 yaca;

3amura KypcoBoro npoekra | 1 cemecrtp - 0,3 yaca;

Bcero - (0,8 yaca
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenp ocBoeHMsl AUCHMILVIMHBI. H3YyYEHHE COBPEMEHHBIX IOAXOJOB K  YHCIEHHOMY
MOJICJIMPOBAHUIO TOBEJEHUS CJIOXKHBIX KOHCTPYKIUN C NPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHUH,
HEOOXOUMBIX B MPOPECCHOHATBHON AESITEILHOCTH MO BHIOPAaHHOMY MPOGUITIO.

3agauu AUCHUILIMHBI

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yUYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi:

KOI{ U HAMMECHOBAaHHUE KO,H 1 HAMMECHOBAaHHue gaﬂﬂaHI/IpﬂBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpa TOCTHKCHUSA
KOMIIETCHIIUHA

[1K-3 cnocoOHOCTEIO 3HATh:
KPUTHYECKH aHAJIU3UPOBAThH - IOCTAHOBKY YaCTUYHOU TIPOOJIEMBI
COBPEMEHHBIE TIPOOIIEMBI coOcTBeHHBIX 3HaueHu B MKDO;
IPHUKIATHON MEXAHUKH C - OCHOBBI METO/Ia KOHEYHBIX Pa3HOCTEH.
y4eToM NoTpeOHOCTEN
MPOMBINIJICHHOCTH, YMETb:
COBPEMEHHBIX JI0CTHKEHHI - cO311aBaTh HU(POBLIE MOJIEIH
HayKU U MHUPOBBIX KOHCTPYKIIUH B MMPOTPaMMHBIX
TEHJICHUUN Pa3BUTHS KOMILIEKCaX;
TEXHUKU U TEXHOJIOTHIA, - IPUMEHSTH METOJT KOHEYHBIX Pa3HOCTEH
CTaBUTh 3a7a4U U JUTSL pEIICHUS 3a/1a4 MEXaHUKU CIUIOIIHOMN
pa3pabaThIBaTh MPOrPaMMy CpeabL.

UCCJIEIOBaHMSI, BHIOUPATh
a/IeKBaTHbIE CIIOCOOBI U
MCTOJbI pCUHICHUA
TEOPETUYECKHUX,
MMPUKJIAOHBIX 1
JKCIIEPUMEHTAIIBHBIX 3a7a4,
aHAJIN3UPOBATh,
WUHTEPIPETUPOBATD,
npeaAcCTaBJIATL U IPUMCHATH
MIOJIyYEHHBIE PE3YJIbTaThI

I1K-4 cnocoOHOCTBIO 3HATh:
CaMOCTOSITEIbHO OCBauBaTh - IPUHIUIIBI Pa3pabOTKH IU(PPOBBIX

U TIPUMEHSTH COBPEMEHHBIC MOJEIEH KOHCTPYKUMN C IIPUMEHEHUEM
TEOpHH, PUUKO- MKD.

MaTEMaTUUYECKUE U

BBIYUCIIATEIBLHBIE METO/IBI, YMETB: }

HOBBIEC CUCTEMBI - IPOBOAUTH TUHAMHUYECKUH pacyeT
KOMIBIOTEPHON KOHCTPYKIUA METOJIOM KOHEYHBIX
MAaTEMATHUKH U CUCTEMBI JJIEMEHTOB B IIPOTPAMMHBIX KOMILJIEKCAX;
KOMIIBIOTCPHOTO - IPOBOAWTL pacU€T KOHCprKHI/II?'I Ha
MIPOEKTUPOBAHUS U YCTOMYHUBOCTH B TUHENHON U HEIUHENHOU
KOMIIBIOTCPHOTO IMOCTAHOBKE C IPUMCHCHUEM
nmwkuaupunra (CAD/CAE- IpOorpaMMHBIX KOMIIJIEKCOB.

CHUCTEMBI) TS
3 PeKTUBHOTO pelIeHus
npohecCHOHANBHBIX 3a7a4

ITK-8 cmocoOHOCTEIO 3HATh:
- aHaJIM3UPOBATh U 0OQOPMIISTH




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

NPUHUMATH pe3ysbTaThl y4eOHOM PabOTHI.
HETOCPEACTBEHHOE yJacTue
B y4eOHOH U yueOHO- YMETh:
METOAMYECKON paboTe - TPaMOTHO MPETIOAHOCUTh Y4eOHBII
Kadeap u Apyrux yaeOHbIX Marepual.
MoApa3IeICHUM
COOTBETCTBYIOIIEMY

HaINpaBJICHUIO TTOATOTOBKH,
y4acTBOBAaTh B pa3paboTke
porpaMM y4eOHBIX
JMCIUILINH U KYpCOB

[T1K-9 roToBHOCTBIO 3HaTh:

POBOJIUTH YUEOHBIC - OCHOBHbBIE HAYYHbIE IMOJIOKEHUS IS
3aHATHS, JTADOpaTOPHBIE opranuzanuu HUP.

paboThI, BEIYMCIUTEIIbHBIC

NPaKTUKYMBbI, IPUHUMATh YMCTh!

y4acTUE B OPraHU3aIUH - KPUTUYECKN OTHOCUTHCS K MOJTy4aeMbIM
HAYYHO-HCCIICI0BATEIbCKOM pe3ynbTaTam, MyoJIuYHO BBICTYATh,
paboThl 0O0yYAIOIINXCS apryMEHTUPOBAHO BECTHU JUCKYCCHIO U
MJIaJIIIUX KYypPCOB MOJIEMUKY.

OK-8 cnocoOHOCTBIO 3HATh:

BJIaJICTh OCHOBHBIMHU - METOJIbl U CPEJCTBA 3AITUTHI
3HAaHUAMHA U METOJaMU IMPONU3BOJACTBCHHOI'O IIEpCOHAJIA.
3aIUTHI

IIPOU3BOACTBEHHOI'O YMETB:

NepcoHasa U HaceJIeHUs OT - UCIIOJIB30BaTh MHCTPYKIMHU, ONIMCAHMS,
BO3MOYKHBIX [TOCIIEICTBHIMA TEXHUYECKHE TacropTa o padboTe
aBapui, KaTacTpod, YCTPOMCTB U YCTaHOBOK.

CTUXUIHBIX O€ACTBUI

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K dYacTd, (OopMHpyeMON Y4acTHHKaMHM OOpa30BaTEIbHBIX OTHOLICHWM
0J10Ka TUCIUILIUH OCHOBHOM IpodeccnoHaabHON 00pa3oBaTelibHON nporpamme J[nHamMuKa U IPOYHOCTh
MamuH, npubopoB u annapatypsl (ganee — OIIOII), nanpasnenus noxarorosku 15.04.03 Ilpuknannas
MeXaHUKa, ypOBeHb 00pa30BaHus: BhICIIEE 00pa30BaHKE - MaruCTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh JuciunianHa 6a3upyeTcs Ha IUCHUIUIMHAX OakajnaBpuaTa o HanpasieHuto 15.03.03
[IpukimagHas MexaHUKa.

- ymeTh JucnuninuHa 6asupyercs Ha AMCUUIUIMHAX OakanaBpuara 1o HampasieHuo 15.03.03
[IpukimagHas MexaHUKA.

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE IPU OCBOCHUH TUCIMILTUHBI, HEOOXOAUMBI ITPH BHINOJIHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Pacuer coOcTBEeHHBIX 28 1 4 - 8 - - - - - 16 - Ilodz0moska K KOHmMPOALHOU padome:
KosieOaHui 1 Wzyuenne nexuuu Ha Temy " Pacuer
YCTOWYHBOCTH YCTOHYMBOCTH YIPYTHUX CUCTEM METOA0M
KoHCTpykuud MKD KOHEYHBIX JIEeMEHTOB"
11 Pacuer coOcTBEeHHBIX 28 4 - 8 - - - - - 16 -
KosieOaHui 1
YCTOMYHMBOCTH
KoHCTpyKuuid MKD
2 Bompocst 10 2 - 4 - - - - - 4 - CamocmoamensHoe usyuenue
MO/JIETTMPOBAHHMS meopemuyueckozo mamepuana: Vzyaenne
MEXaHWYECKUX CHCTEM TeMbl "MoIeTMpOBaHNEe MEXaHHUECKHX CHCTEM
2.1 Bompocst 10 2 - 4 - - - - - 4 - B IPOrpaMMHBbIX KoMmmuiekcax MK3" mo
MO/JIETTMPOBAHHMS Marepuanam u3 MHTepHeT.
MEXaHWYECKUX CHCTEM H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 20-65
3 Bgenenne B 40.7 6 - 14 - - - - - 20.7 - Ilooz0mogka Kypcosoii padomui:
POrpaMMHBIt MopenupoBaHue IUIOCKO# 3a1a41 TEOPHH
komiuiekcs CAD/CAE YOPYTOCTH COTJIACHO BBIJJAHHOW pacueTHON
3.1 Bgenenne B 40.7 6 - 14 - - - - - 20.7 - CXEMBI KOHCTPYKILIUI
MpOrpaMMHBIE H3yuenue mamepuanog 1umepamyprbix
komrutiekcsl CAD/CAE UCHIOUHUKOB:
[2], 6-72
4 Pewenue 3amau 15 4 - 6 - - - - - 5 - Iloozomoexa pedhepama: Pedepat o pazuery
MEXaHUKH CIIJIOMIHON kHuru "Kynumxanos B.H. KomnsrotepHoe
Cpe/bl METOIOM MO/JIeTIMpOBaHue epopMUpPOBaHHS,
KOHEYHBIX pa3HOCTEH MOBPEXIAEMOCTH U pa3pyLIeHUs] HEYIPYTHX
4.1 Pewenue 3amgau 15 4 - 6 - - - - - 5 - MaTepHuanoB U KOHCTpykuid. M.: MOTH, 2008.
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MEXaHHUKHU CIIOIIHOHN -215c¢.
CpeIbl METOJIOM
KOHCUYHBIX Pa3HOCTEH

OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Kypcogoit mpoekr (KII) | 50.3 - - - 16 - 4 - 0.3 30 -
Bcero 3a cemecTp 180.0 16 - 32 16 2 4 - 0.8 75.7 335
Hroro 3a cemecTp 180.0 16 - 32 18 4 0.8 109.2

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pacuem cobcmeennblx xoaebanuil u ycmouuusocmu korncmpykuyui MKO

1.1. Pacuer coOCTBEHHBIX KOJIEOAHUN U YCTOMYMBOCTH KOHCTpYKIii MKD

BBenenrne (OCHOBHBIC TOHSATHS ¥ MPOOJEMBI KOMITBIOTEPHOTO WHXHHHPUHTA, OCHOBBI
MH(GOPMALMOHHON 0€30MacHOCTH WH)KEHEPHBIX NMPOEKTOB). [IpuHIMIBI pa3paboTKH pacyeTHBIX
cxeM MKD B 3amauax AMHAMHMKM KOHCTPYKUMH. OLlEHKa NOTPEIIHOCTH KOHEYHOZJIEMEHTHOI'O
pacuera coOCTBEHHBIX 4acTOT U ¢opM Konebanuil. JlnHeiHas 1 HenMHeNHHas! TOCTAHOBKH 3a]a4yd O
norepe ycroiuynBocTH. (OCOOEHHOCTH TIOCTPOCHUS TE€OMETPHUECKOW MATpPHUIBl KECTKOCTH.
Pemenne yacTuyHOM mpobsieMbl COOCTBEHHBIX 3HaUYeHMM i1 Moaenu MKD. Pernenue HenuHeHOM
3a/1a41 METOOM IIEPEMEHHON KECTKOCTU. UNCIECHHBIN KPUTEPUN ITOTEPU YCTOMUYHUBOCTH.

2. Bonpocut MO@QJZMDOé?GHM}Z MEeXAHUYEeCKUX cucniem

2.1. Boripochl MOJeIMpOBaHMSI MEXaHUYECKUX CUCTEM
banounble MOzienM M pacueTHbIE CXEMbl TEOPUU YNPYrocTH. MojenupoBaHue 000JI0YEUHBIX
KOHCTpYKLUH. OCHOBBI METOJIA CYIIEPAIIEMEHTOB. .

3. Bgeoenue 6 npocpammusit komnaexkces CAD/CAE

3.1. Beeaenue B nporpammusbie komiuiekcsl CAD/CAE

Cucrema KOMaH/ ¥ IipueMbl paboThI ¢ IMIaBHBIM MeHIO. [locTpoeHue TBep0TeIbHBIX MOJIeIIEH,
3aJjaHle THIIOB J3JEMEHTOB, ()OPMHPOBAHUE CETKH, 3aJaHHE TPAHWYHBIX YCIOBUH, 3allyCK Ha
pelLleHre U UHTEePIIpeTaL|sl pe3yIbTaToB..

4. Pewenue 3a0a4 Mexanukyu CRAOUWHOU Cpeobl MemoooM KOHEYHbIX Pa3Hocmell

4.1. PemeHne 3aja4 MEXaHUKH CIUIOIIHOM CPeIbl METOAOM KOHEYHBIX Pa3HOCTEN

WHTErpo-uHTEPNOMALMOHHBIA ~ METOJl  COCTABJIEHMS  PAa3HOCTHBIX  cxeM.  IlonsaTus
annpoKCHMallli, yCTOMYMBOCTM U cxoxuMocTd. Kpurepuit ycroiumBoctn Heiimana u ero
FeOMETPUUYECKOE HCTOJIKOBaHME. PemieHune mnuHEHHBIX mapaOoinyeckux 3agad. Pemienue
runepoonmyeckux 3agad. [lepsoe muddepennunanbHoe npubmkenue. [ucnepcus U auccunanus
Ha Pa3HOCTHOM CETKE..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. OcHoOBHBIE CIOCOOBI ANMPOKCUMAIMH YPAaBHEHUN B YACTHBIX TPOU3BOJHBIX Pa3HOCTHBIMU
COOTHOIIEHUSAMU. BhinonHnenue puznyecknx 3akoHOB coxpaHeHus. [loctpoenue
KOHCEpPBAaTUBHBIX cxeM. Pemenue 3anauy nudy3un ¢ olieHKoN NOorpeHocTr
annpoKCUMAallnu;
2. O0630p pacueTHBIX MOJENEN AeTaneil MallluH U coopyKeHUN. CThIKOBKA pa3HOPOIHBIX
AJIEMEHTOB. AHAJIN3 NOJBUKHOCTU KOHCTPYKIUH 110 CIIEKTPY MaTPHUIIbl )KECTKOCTH. Y YeT
CUMMETPUU;
3. Pacuer ynpyrux crep>kHel Ha yCTOMUMBOCTH B JIMHEIHON noctaHoBKe. [locTpoenue
reoMeTpUYecKOr MaTpullpl. [IpakTdeckue npumMepsl HETMHENHBIX 3a/1a4;
4. Perienue ypaBHEHHH JBM)KEHUS! KOHEYHORJIEMEHTHBIX MOJIeel. AHaIN3 COOCTBEHHBIX
Kosie0aHui OONBIINX CUCTEM METOAOM UTepaluii B moanpocrpancTse. [Ipenenbubie ciydan
MOBEJECHUS KOHCTPYKIUN TP U3MEHEHHUH JKECTKOCTU OIIOPHBIX CBS3EH;
5. AHanu3 yCTOMYMBOCTH Pa3HOCTHBIX CXEM pElIeHUs TapadoIuYecKUX U TUIIepOOINYECKUX
3a/1a4 METOJI0OM pa3JeICHUs IEPEMEHHBIX.



3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAYUU RO Kypcosomy npoekmy/pabome (KIIP)

1. OcHoBHbIE OnEpany B IJIaBHOM MEHIO CUCTEMBI ANsys

1. KoncynpTamus 1o pEUIeHHUI0 MpoOJeMbl COOCTBEHHBIX 3HAUEHHH B 33Ja4ax MOTEpH

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

yCTOMYMBOCTH cpeacTBamMu Matlab

2. MogenupoBanue u3ruba TOJCTBIX Oanok snemeHtamu Tuna beam u solid. CrocoOsr

CTBIKOBKH Pa3HOPOIHBIX 3JIEMEHTOB C IIOMOILBIO YPABHEHUH COBMECTHOCTH.
3. [Ipumepsl uncieHHON AUCTIEPCUU U JUCCUTIAIIMY HAa PA3HOCTHOM CEeTKe

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcosoii mpoexT (KIT)

TeMmpr:

- CtaTtnyeckuid pacuetr MammHocTpoutenbHoi aeranu B [IK ANSYS
- Cratuueckuil pacuer crepkHeBoi koHcTpykiuu B [IK ANSYS.
- AHanu3 coOCTBEHHBIX Konebanuii pepmsl ¢ ynpyrumu cszamu B [IK ANSYS

- UccnenoBanue HanpsHKeHHO-ASPOPMUPOBAHHOTO COCTOSIHUS CII0XKHOM 000JI0UEUHOM

KOHCTPYKIHH.

- Pacuer nenuneiinoro usruba 6amnok B [IK ANSYS.
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA

Henensa

1-6 7-9 10-12 | 13 - 14 | 3aueTHasa

Paznen
KypCOBOI'O
MIPOEKTA

1 2,3 4 5 3amra
KYpPCOBOTO
MIPOEKTa

O0Bem
pasnaena, %

20 30 30 20 -

BreinmonHeHHBIH
00BeM
HapacTaroumM
urorom, %

20 50 80 100 -

Howmep paszpnena

Pa3znen kypcoBoro npoekra

Perienne miockoit 3agaun gjis 00JIaCTH CIOXKHOM reoMCTprun

Cratudeckuil pacuer pambl

Cob6cTBeHHbIE KOJIE0aH!s paMbl

CraTtnueckuil pacueT 000J104€4HOM KOHCTPYKIIUU

OB WNF-

Henunelinplil pacuer 601bIIMX NepeMeNIeHUH Oalku pu u3rude




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arutaHUPOBAaHHbIE PE3YJIBTATHI O0YUYEHUS 10 AUCIUILIHHE
(B COOTBETCTBUH C pa3aesoMm 1)

Kol nHIMKaTOPOB

Howmep paznena
JTUCLUTLIUHEI (B
COOTBETCTBUHU C

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

n.3.1)
1]2]3]4
3HaTh:
OCHOBBI METO0/1a KOHEUHBIX pa3HOCTen KonnokBuym/HucneHHble METOIbI
a p ITK-3(KommereHmus) + M 9
aHaJIM3a CJIOKHBIX KOHCTPYKIUI
MMOCTAaHOBKY YaCTUYHOMN MPOOIeMbl COOCTBEHHBIX 3HAYCHHI TectupoBanue/Tect 1. OcobeHHOCTH
[TIK-3(Komnerenmus) | + N
B MKD pacuera ycroitunBoctr 6agox MKD
MIPUHIIMIIBI pa3paboTKU HUGPOBBIX MOJAENEH KOHCTPYKIIHIA ¢ KonTponbnas pabora/Pacuer
ITK-4(KomreTeHius) + .
npumenenneM MKO ycroitunBoctu 6anok MKD
aHAJIM3UPOBATh U 0QOPMIISTH PE3yJIbTaThl Y1eOHOM pabOThI Komnoksuym/YncneHHbIE METOIBI
p Gop pesy. yi p [TK-8(KomrmeTeHmws) + M 9
aHaJIM3a CJIOXKHBIX KOHCTPYKIUI
OCHOBHBIE Hay4HbIE ITOJIOXKEHUS U1 opranu3aunu H1P Konrtponbnas padora/Pacuer
ITK-9(KomrmeTeHiws) + o
ycroituuBoctu 6anok MK2O
METO/JIbl U CPEJICTBA 3aLIUTHI IPOU3BOJCTBEHHOIO KonTponbnas padora/Pacuer
. peAt HI p a OK-8(Kommerenius) + P P
IIepCoHaJIa ycroituuBoctu 6anok MKD
Ymersb:
IIPUMEHSTh METOJl KOHEYHBIX PA3HOCTEN Ul PEIICHUS Komnoksuym/UncneHHbIE METOIbI
p A X p AP [TK-3(Kommnerenius) + M 9
3aJ1a4 MEXaHUKHU CIUIOIIHOM cpebl aHaJIM3a CJIOXKHBIX KOHCTPYKIUI
C03/1aBaTh HU(POBBIE MOJEIH KOHCT Uil B Komnoksuym/UncneHHbIE METOIbI
g wacpp A PYKHl [TK-3(Kommnerenius) + M 9
IIPOrPaMMHBIX KOMIUIEKCaxX aHaJIM3a CJIOXKHBIX KOHCTPYKIUI
IIPOBOAMTH pacueT KOHCTPYKIUI Ha yCTONYUBOCTD B Konrtponbnas pabora/Pacuer
JIMHEWHOM Y HEJIMHEWHOW ITOCTAaHOBKE C IPUMEHEHHUEM [TK-4(Komnerenus) + ycroiunBoctu 6amox MKD
POrPaMMHBIX KOMITJIEKCOB
IIPOBOAUTH JUHAMHYECKUH pacueT KOHCT 1l METOJIOM Komnoksuym/UncneHHbIE METOIBI
POBOZHTE A P PYKIL g [TK-4(KommnereHnus) + M o
KOHEYHBIX JIEMEHTOB B IPOTPAMMHBIX KOMILIEKCAX aHaJIM3a CJIOXKHBIX KOHCTPYKIUI
IPaMOTHO MPENOJIHOCUTH YU€OHBIN MaTepual Konrtponbnas pabora/Pacuet
p peno y P [TK-8(Kommnerenius) + P P
ycToitunBoctu 6asok MKD
KPUTHYECKH OTHOCUTBCS K IIOJy4aeMbIM pPe3yJIbTaTaMm, ITK-9(Komnerenuus) + Komnoksuym/YncieHHbIE METOTBI




yOJINYHO BBICTYIATh, ApPT'YMEHTHPOBAHO BECTHU JIUCKYCCUIO
U IIOJIEMUKY

aHaJIn3a CJI0>KHBIX KOHCTPYKLII/Iﬁ

UCTIOJIb30BaTh HHCTPYKIIUH, OTIMCAHUS, TEXHUICCKUE
1acropTa 0 paboTe YCTPOWCTB U YCTAHOBOK

OK-8(KomrmereHus)

Komnoksuym/HucneHHble METOIbI
aHaAJIM3a CIOKHBIX KOHCTPYKLIHH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Pacuer ycroitunBoctu 6amok MKD (KoHTponbHas padora)

®dopma peanmszainuu: YcTHas Gpopma
1. Tect 1. Ocobennoctu pacuera ycroitunBoct 6anok MKD (TectupoBanue)
2. UuciieHHbIe METO/Ibl aHAIN3a CJIOKHBIX KOHCTpYKIM (KosokBruym)

bannpHO-pEeNTHHIOBasE CTPYKTYpa AUCLUIUIMHBI SABIISIETCS IPUIIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIETCS IPUIIOKEHNEM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Nel)
OneHka OmpenemnsieTcss MO COBOKYITHOCTH PE3YJIbTAaTOB TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH B
cootBeTcTBUU ¢ [lonoxxennem o GabHO-PEHTHHIOBOM cucteme it cryaentoB HUY «MOW» Ha
OCHOBAaHHUM CEMECTPOBOU M 3K3aMEHALIMOHHON COCTaBIISIOLIUX.

Kypcosoii npoexm (KI1) (Cemecmp Nel)
OueHka 3a KypcOBOWM MPOEKT ompenensiercss B cooTBerctBuM ¢ [lonoxkeHuem o OamibHO-
peiTuHroBoi cucreme s ctyaeHtoB HUY «M3ON»

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. PacueTsl Ha mpo4HOCTh. TeopeTHUecKre U SKCIEPUMEHTAIIbHBIE UCCIIEI0BAHNS IPOYHOCTH
MaIIMHOCTPOUTENbHBIX KOHCTPYKIUH. Baim. 6 : cOopHuK cTarel . — M. : Mamrus, 1960 . —314 c.;
2. bacos K. A.- "ANSYS: cnpaBounuk nons3oBarens”, U3ngarensctBo: "MK Ilpecc”, Mockaa,
2008 - (640 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1335.

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesys;

5. Maiina Buneokondepenumu;

6. Python.

11



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. HauuoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. Dnexkrponnas 6udmoreka MOU (36 MIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaMMCHOBaHUE
VY4eOHble ayAUTOpUHN IS K-120, MamnHHbII cepBep, KOHIULIMOHED
MPOBEICHUS JIEKITMOHHBIX 3a1 MBI
3aHATUHI U TEKYILETO b-112, Jlaboparopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOHTPOJIA BBIYUCIIUTEIIBHOU MYJIbTUMEIUNHBIA TPOEKTOP, KOMITBIOTED
MEXAHUKU IIEPCOHAJIBHBIN
VY4eOHble ayAUTOpUU IS K-120, MammHHBIH cepBep, KOHJAUIMOHEP
MPOBEACHUS MPAKTUIECKUX 3as MBI
sansatuii, KP u KI1 b-112, JIaboparopus CTOJ1, CTYJI, JOCKAa UHTEPAKTUBHAI,
BBIYUCIIUTEIIBHON MYJIbTUMEIMUHBIA TPOEKTOP, KOMITBIOTED
MEXaHUKHU MIEPCOHAJIbHBIN
VY4eOHble ayaAUuTOpUn JUIs b-112, Jlaboparopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
MIPOBEICHUS BBIYUCIIUTEIIBHOU MYJIbTUMEIUMHBIA TPOEKTOP, KOMITBIOTED
MIPOMEKYTOUHOMN MEXAHUKHU MEPCOHAJIbHBIN
aTTecTaluu b-412, YyeOnas CTOJI NIPENoAaBaTeNs, CTOJM, CTYJI, JOCKa
ayuTopus MeJI0Basi, KOMIIbIOTEPHAS CETh C BHIXOJIOM B

WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
JKpaH, 1OCKa MapKepHasi

b-411, YueOnas

CTOJI IpCIoAaBaTeisd, CTOJ, CTYJI, JOCKa

ayIUTOpUs MeEJI0Bas1, KOMIIBIOTEPHAS CETh C BBIXOJOM B
WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
JKpaH, JO0CKa MapKepHas
ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHOM PaboThI KomnbrotepHsiii NYCbMEHHBIN, BEIIAIKA AJI OJEXKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP NEPCOHAIBHBIN,
IIPUHTEP, KOHIULIUOHED

Ilomentenus niist

b-110/1, Kabuner

Kpecio pabouee, CTOJ, CTYJI, MKad,

KOHCYJIbTHPOBAHHUSI COTPYAHHUKOB Kad. KOMITHIOTEP TIEPCOHATBHBIN
"PMIulIM"

[Tomerenus ajst XpaHEeHUs b-06a, YueOnas CTEIJUTAX JIJISI XPAaHCHUS KHUT
000pyI0BaHUS M YUeOHOTO nabopaTopus

WHBEHTAPS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BreraucnurenbHas MEXaHUKa U KOMHBIOTGpHLIﬁ HMHXUHHUPUHT

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Tecr 1. Ocobennoctu pacuera ycroiunoctd 6anok MKD (TectupoBanue)

KM-2 Pacuer ycroitunBoctu 6anok MKD (KonrponbsHas padora)

KM-3 YucneHHsie METObI aHATIM3A CIOXKHBIX KOHCTpYKIHH (KosmokBrym)

Bua npoMexkyTouHoil arTecTauMu — JK3aMEH.

Wunekc KM-1 | KM-2 | KM-3
Howep Pa3nen nucuuninHb KM:
pasjena Henens 4 8 15
KM:
1 Pacyer coOCcTBEHHBIX KOEOAHUMN U YCTOWYHBOCTH
KoHCTpyKuuii MKD
11 Pacuer coOCTBEHHBIX KOIEOAaHUMN U YCTOWYHBOCTH +
' KoHCTpyKuuii MKD
2 Bonpocel MoenupoBaHus MEXaHUYECKUX CUCTEM
2.1 Bonpocel MoenupoBaHus MEXaHUUECKUX CUCTEM + +
3 Beenenue B nporpamMmusit kommiekcs CAD/CAE
3.1 Beenenue B nporpamMmmusie komiiekcsl CAD/CAE + +
4 Pemenne 3a1a4 MEXaHUKH CIUIOLIHOW CPEABI METOJOM
KOHEYHBIX Pa3HOCTEH
41 Pemenue 3aga4 MexaHUKH CIIOIIHOM CPeibl METOIOM + +
] KOHEYHBIX Pa3HOCTEN
Bec KM, %: 20 40 40
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

BreraucnurenbHas MEXaHUKa U KOMHBIOTGpHLIﬁ HWHXUHHUPUHT

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Pacuer nBymepHoii o6mactu MKD
KM-2 CraTtuyeckuii 1 TMHAMAYECKUA pacYeThl PaAMBbI

KM-3 Cratuueckuii pacueT 000JI049€4HON KOHCTPYKIIHH

KM-4 Henuneiinslii pacuet nu3rubda 6amok

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen kypcoBoro mpoekta/KypcoBoit paboThl KM: L 2 3 4
pasjena o My p My p Henens 6 9 12 14
KM:
1 Pewmenue 1iockoi 3ama4u i 00JacTU CIOKHOMN +
T€OMETPUU
2 Craruueckuil pacueTr pambl +
3 CoOcTBeHHbIE KOJIe0aHUsI paMbl +
4 Craruyeckuii pacuet 000JI04€YHOM KOHCTPYKIIUU +
5 Henuneiinslit pacyet 600JpIIMX NEpEMENICHUH OaJIKU NpU +
u3rube
Bec KM, %: | 20 30 30 20
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