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

Hamnpagsienune noaroroBku/cnenuaibHocTh: 15.03.06 MexaTpoHHKa U po6OTOTEXHHKA
HaumeHnoBaHue o6pa3zoBaTejibHON NporpaMMsbl. MeXaTpOHHKA M POOOTOTeXHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI MKD B ITPOYHOCTHBbBIX PACUETAX

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b4.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3auyer

3 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Llon B.3.

HpeHOI[aBaTeJ]B * Mall WaeHTudHKaTop Rd9d3a9dd-TsoyVE-b05eb4b4d BB. HOI\;I
COI'ZTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBO'HHTe‘HB o il Bnageney ApamoB B.1.
00pa3oBaTeILHOM MPOrpaMMbI * Mo ¢ Vaermidwratop R2db20bbi-AdamovBI-4e0d2620 b.1. AnamoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

X a ik,

Bnageney,

Mepkypbes WU.B.

Mol ¢

Wpentndukatop

Rd52c763c-MerkuryevlV-1e4a883

N.B. Mepkypnes




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Leap ocBoeHUs TMCUMIVIMHBI. V3ydeHHe OCHOB METOJa KOHEYHBIX DJIEMEHTOB B MH)KCHEPHOM

MPOCKTUPOBAHUY U AHAIIU3E
3agaun AMCHMIIINHBI

dopmupyembie y 00ydaronierocsi KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHI !

Koa m HauMeHOBaHHe
KOMIEeTeHINHI

Kox 1 HamMeHOBaHHeE
HHINKATOPA T0CTHKEHH S
KOMIIETEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-11 Cnocoben
paspabarbIBaTh U
IPUMEHSTh aITOPUTMBI U
COBpPEMEHHBIE IIUPPOBHIC
IPOTrpaMMHBIE METObI
pacyeToB U
IPOEKTUPOBAHUSA
OTJIEJIbHBIX YCTPOMCTB U
HOJICCTEM MEXAaTPOHHBIX U
POOOTOTEXHHUYECKUX CUCTEM
C UCII0JIb30BaHUEM
CTaH/IapTHBIX
UCIIOJIHUTEIIbHBIX U
YIPABJSIIOIUX YCTPOUCTB,
CpeICTB aBTOMAaTHKH,
WM3MEPUTEIBHOU U
BBIYUCIIUTENbHON TEXHUKHU
B COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHUEM,
paspabarbiBaTh HU(PPOBBIE
QITOPUTMBI U TIPOTPAMMBI
yIpaBIeHUS
POOOTOTEXHUYECKUX CUCTEM

NJ1-60mk-11 CriocobeH
IIPOU3BOJUTH PACUET
3JIEMEHTOB KOHCTPYKLIMHU
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB IO 3aJaHHBIM
XapaKTEPUCTHUKAM IIPOYHOCTH
1 )KECTKOCTHU

3HATh!

- IPUHLUIIBI pa3pabOTKH LU(POBBIX
MOJEJIEd KOHCTPYKLUN ¢ IPUMEHEHUEM
MKD3O;

- OCHOBBI METO/]a KOHEYHBIX 3JIEMEHTOB.

YMETh:

- IPOBOAUTH NpOYHOCTHOM aHanu3 B CAE
Fidesys;

- cO371aBaTh HU(PPOBBIE MOIETH
koHcTpykuuii B CAE Fidesys.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

HucturninuHa OTHOCUTCS K (DaKydbTaTUBHBIM JUCIUIUIMHAM OCHOBHOW Tpo(deccrHOHambHOM
oOpa3oBaTenbHOl TporpamMMme MexaTpoHuka U poOotorexHuka (mamee — OIIOII), HampaBneHus
noarotoBku 15.03.06 Mexarponuka u poOOTOTEXHHKA, YPOBEHb 00pa30OBaHMs: BBICIIEE 0Opa3oBaHUE -

OakanaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHHUSAM U YMEHHSIM:
- 3HaTh OCHOBBI TEOPETUUECKON MEXAHUKHU

- 3HaTh OCHOBHI BBICIIEH MaTEeMaTHKH

- 3HaTh OCHOBBI HHKEHEPHOU rpauKu

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcuoBbl MKD. 16 3 - - 8 - - - - - 8 - Camocmoamensnoe uzyuenue
3nakomctBo ¢ CAE meopemuueckozo mamepuana: VIzyuenue
Fidesys JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieiny
11 OCHOBHBIE 3Talbl 4 - - 2 - - - - - 2 - "3nakomctBo ¢ CAE Fidesys"
MeToJ1a KOHEYHBIX H3yuenue mamepuanog 1umepamypHsix
9JIEMEHTOB. UCHIOUHUKOB:
1.2 3nakomcTBo ¢ CAE 12 - - 6 - - - - - 6 - [1], 81-85
Fidesys
2 Co3nanue 27 - - 12 - - - - - 15 - IlodzomogKa K neKyuiemy KOHmpoio:
T€OMETPUYECKUX U [ToBTOpenue marepuaina no pasaeny "Coznanue
KOHEYHO-3JIEMEHTHBIX T€OMETPHUUYECKUX U KOHEYHORJIEMEHTHBIX
MoJenen moaenen"
2.1 Coznanne 27 - - 12 - - - - - 15 - Iloozomosxka K npakmuyuecKum 3auamusam:
T€OMETPUYECKUX U N3zyuenne matepuana no pasgeny "Cosnanue
KOHEYHO-3JIEMEHTHBIX TeOMETPUUYECKUX U KOHEYHOIJIEMEHTHBIX
Mozenen Mojieneit" MOAroTOBKa K BRIIOJHEHUIO 3aJaHUN
Ha MPaKTHYECKUX 3aHITHIX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaja Mo pasaeiy
"Co3aHue reOMeTpU4eCKUX U
KOHEYHOJIEMEHTHBIX Mozenei”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 91-98, 146-157, 195-199
3 Pacuersl Ha npouHocTs | 28.7 - - 12 - - - - - 16.7 - Ilodzomogxa K mexkyuiemy KOHmMpOJiio:
3.1 | Pacuersl Ha npoyHocTh | 28.7 - - 12 - - - - - 16.7 - IToBTOpenue maTepuana mno pasaeny "Pacuersl

Ha MPOYHOCTH"
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ITo0z0mogKa K nPAKmMuYecKUM 3aHANMUAM:
W3zy4yenune marepuana o paszaeny "Pacuersl Ha
MPOYHOCTB" MOJTrOTOBKA K BHITIOJIHEHUIO
3a/IaHMIl Ha IPAKTHYECKUX 3aHATHIX
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o pasleiy
"PacdeTs! Ha IPOYHOCTH"

H3yuenue mamepuanos numepamypHsix

UCMOUYHUKOB:
[1], 71-81, 90-91, 143-146, 194-195

3ayer 0.3 - - - 0.3 -
Bcero 3a cemecTp 72.0 - - 32 0.3 39.7
Hroro 3a cemecTp 72.0 - - 32 - - 0.3 39.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoevt MKD. 3naxomcmeo ¢ CAE Fidesys

1.1. OcHOBHBIE 3TaIbl METO/1a KOHEUHBIX 3JIEMEHTOB.

Juckperrsanusi KOHCTPYKLIMM Ha KOHEYHBIE AJIEMEHTHI. BbIOOp OCHOBHBIX HEU3BECTHBIX.
Anmpokcumanusa UCKoMoro pemieHusi. OCHOBHasi cucTeMa paspemaronmx ypasHennii MKO. Yuer
TPAHUYHBIX YCIOBH.

1.2. 3nakomctBO ¢ CAE Fidesys
Bosmoxnoctu CAE Fidesys. Hurepdeiic CAE Fidesys. Ilpenpomneccop CAE Fidesys.
IToctnpoueccop CAE Fidesys.

2. Coz0anue ceomempuyeckux U KOHeYHO-J1eMeHmMHubIX Mooeneu

2.1. Co3taHre TEOMETPUUECKUX U KOHEYHO-3JIEMEHTHBIX MOJIeJIeH
Bo3smoxHocTH uMmopta reomerpudeckux wmozened. Co3ganwe 0O0bEMOB, TOBEPXHOCTEH H
KpuBbIX. [locTpoeHNE KOHEYHO-3JIEMEHTHON MOJICIIH.

3. Pacuemuwi na npo4YHocmbv

3.1. PacueTsl Ha MPOYHOCTH
Pacuersl Ha POYHOCTH TPH paCTHKEHUH (CKaTuK). PacyeTsl Ha MPOYHOCTH MPU KPYUCHHH.
Pacuertsl Ha mpoyHOCTH TipH U3rKMOe. PacueTsl HAa MPOYHOCTH NMPU CIIOKHOM HATPYKEHHH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. OcnoBel MKD. 3nakomctBo ¢ CAE Fidesys;
2. Co3nanue TeOMEeTPUYECKUX U KOHEYHO-3JIEMEHTHBIX MOJICIICH;
3. IIpoyHOCTHBIE pacueThl.

3.4. TeMbl 1a00paTOPHBIX padoT
HE [IPEAYCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHHUTLIINHE Konbr JTUCLUILIUHEI (B (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBHH C pa3aesioM 1) HWHIMKATOPOB | COOTBETCTBUU C 1.3.1)
1 ] 2] 3
3HaTth:
OCHOBBI MET0JIa KOHEYHBIX DJIEMEHTOB N1-60mk-11 + Tectuposanwne/1. OcaoBel MKD
MIPUHIIMIIBI pa3paboTKU HUGPOBBIX MOJAENEH KOHCTPYKIIHI ¢ VT-6ormcas + KonTponbnas pabora/MoenupoBaHue B
npumeneHrneM MKD ] CAE Fidesys
Ymern:
co3naBath nudpossie Mmoaenu koucTpykuuii B CAE Fidesys VT-6ormias + KounTpomnbnas pabora/MoenupoBaHue B
’ CAE Fidesys
npoBoAuTh npouHocTHOH aHanu3 B CAE Fidesys VT-6omias + KonTponbHas pabora/Pacyersr Ha
IPOYHOCTh




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. 1. OcnoBst MKD (TectupoBanue)

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Monenuposanue B CAE Fidesys (KoaTposbnas pabota)
2. Pacuets Ha mpouyHOcTh (KOoHTpONIBHAS paboTa)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem (Cemecmp No3)

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCHUILIMHE IPUBEICHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3AHUA:

1. Mumenkos I'. B., Camorun 1O. H., Hupkos B. I1.- "MeTo1 KOHEUHBIX 3IEMEHTOB B Kypce
conpotusiieHus matepuanos”, M3narenscro: "OU3MATIIUT", Mocksa, 2015 - (472 c.)
http://e.lanbook.com/books/element.php?pll_id=71992.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAaCPOCTPaHseMoO€e MPOrpaMMHOe odecreyeHme:
1. CO "IIpomereit”;

2. Oftice / Poccuiickuii makeT o(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesys;

5. Maitnn BuneoxondepeHniuu.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()OPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTerckas 6udJmoTeKa oHIAMH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi Gubauoreka - https://elibrary.ru/

4. HauuoHa bHasi 3JIeKTPOHHAs1 oubamoreka - https://rusneb.ru/

5. 9BC "Koncyabsrant crygenra' - hitp://www.studentlibrary.ru/

6. Daexrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeumeHus | Homep ayauropun, | OcHanienue




HaAaNMCHOBAaHHE

VY4eOHble ayIUTOPUH IS

K-120, MamuHHEIH 3471

cepBep, KOHIUIUOHED

MPOBEICHUS JIEKITMOHHBIX HBI],
3aHATUHI U TEKYILETO b-112, JIaboparopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
KOHTPOJIS BBIYMCIIMTEIIBHOU MYJIbTUMEAUMHBIN IIPOEKTOP,
MEXaHUKHU KOMIIBIOTEP NEPCOHAIbHBIN
VY4eOHble ayAUTOpUHN IS b-112, JIaboparopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
IIPOBEJCHUS MPAKTUYECKUX BBIYHCIIUTEIILHON MYJIbTUMEAUMHBIN IIPOEKTOP,
3anstui, KP u KII MEXaHUKU KOMITIBIOTEP EPCOHAIbHBIN
VYyeOHbIC ayAUTOPUU IJIS b-112, JTaboparopus CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
MIPOBEICHUS J1AOOPATOPHBIX BBIYUCIIUTEIILHOU MYJIbTUMEAUNHBIN IIPOEKTOD,
3aHATUN MEXAaHHUKHU KOMIIBIOTEP NEPCOHAIbHBIN
VY4eOHble ayAUTOpUHU IS K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
MPOBEICHUS HBI],
MIPOMEKYTOUHOM b-412, Yuebnas CTOJI IIPENoAaBaTes, CTOMN, CTYJ, JOCKa
aTTecTaluu ayuTopus MEJ0Basi, KOMIIBIOTEPHASL CETh C

BbIX0JI0M B IHTEpHET,
MYJIbTUMEIUMHBIA TPOEKTOP, IKPaH,
JIOCKa MapKepHas

Ilomenienus st
CaMOCTOSITENIbLHOM pabOThI

b-113, JIaboparopus
"Kadenpanpnas
BBIYUCIUTEIIbHAS
naboparopus”

CTOJI, CTYJI, KA, MyIbTUMETUNHBIN
MIPOEKTOP, KOMITBIOTEP MEPCOHATBHBIN

Ilomentenus niist

Bb-110/1, Kabuner

Kpeciio pabouee, CTOI, CTYII, MKad,

KOHCYJIbTUPOBaHUS COTPYJIHUKOB Kad. KOMIIBIOTEP NEPCOHATbHBIN
"PMulIM"

ITomemenus ag XpaHeHUS b-06a, YuebHnas CTEJUIAX JJI1 XPaHEHUSI KHUT
000pyI0BaHUs M YUeOHOTO nabopaTopus

WHBEHTAPS




BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcHoBbl MKD B IpOYHOCTHBIX pacueTax

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

1. OcuoBel MKD (TectupoBanue)

KM-2 Mopnemuposanne B CAE Fidesys (KontponbsHas pabora)
KM-3 Pacuersl Ha npouHocTh (KoHTponbpHas paboTa)

Bua npoMexyTouHoO# aTTecTauuu — 3ayer.

Nunexc KM-1 | KM-2 | KM-3
Howmep Pa3gen auciuIninHbl KM:
pasjena Al et Henens 3 7 15
KM:
1 Ocnosl MKD. 3nakomctBo ¢ CAE Fidesys
1.1 OCHOBHBIE dTaNbl METOIa KOHEYHBIX JJIEMEHTOB. +
1.2 3nakomctBo ¢ CAE Fidesys +
5 Co3zanue reoMeTpUIeCKIX U KOHEUHO-3JICMEHTHBIX
MoJIelIeH
21 Co3znanue reoMeTpUIeCKiX U KOHEUHO-3JIEMEHTHBIX N
' MoOJIeJIei
3 Pacuetsl Ha MpOYHOCTH
3.1 Pacuetsl Ha MpoYHOCTH +
Bec KM, %: 20 40 40
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