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1 HEJHX OCBOEHUS JUCHUITJINHBI

[ensMu OCBOeHMsI TUCHMIUIMHBL «MoJenupoBaHue B IIPOEKTHPOBAHUHI
BIIEKTPOHHBIX CPEACTBY SBJSIOTCS HM3Y4YEHHE CTYIEHTAMH OCHOBHBIX METOIMK
MOJEINPOBaHUsI KOHCTPYKLMI 3JIEKTPOHHBIX CPENCTB YMCIEHHBIMH METOJAMH Ha
OCHOBE MeETOJa KOHEYHBIX 3JeMeHTOB. Kypc cmocoOcTByeT (HopMHpOBAHHUIO
HAaBBIKOB pabOTBl C MPOrpaMMHBIMHM IPOXYKTaMHU, HCIOJB3YIOIUMH METO/IBI

KOHCYHO-3JICMCHTHOT'O aHaJIK3a.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

HMuciuruiiaa «MoJenupoBaHue B NPOCKTUPOBAHUM  3JIEKTPOHHBIX
CPEICTB)» OTHOCUTCS K JUCIUIUIMHAM BapUATHBHOM YacTH.

«BxonHbIe» KOMIIETEHIUH GopmupyroTcs pu U3y4eHUH
IpeAeCTBYIOIUX TUCIMIUIMH 0a30B0M MOATOTOBKYU: «MaTteMaTtnkay, «Duznkay,
a Taxke qucuuIuivH «HXKeHepHas U KOMIIBIOTepHas rpadukay, «IIpaktukym mo
CAIIP», «OcHOBBI MNPOEKTHPOBAHUs HECYIIMX KOHCTPYKLUMA M MEXaHHU3MOB

SJICKTPOHHBIX CPEACTB».

3 KOMIIETEHIIMU OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHNUA JTUCIMIIJIMHBI (MO Y JISI)

B pesynpTare OCBOEHHS MUCHMIUIMHBI oOydaroluiicss Io/bkeH o6saaarh

obmemnpodeccuonansupiMu (OITK) u npodeccuonansueiMu (ITK) koMneTeHIUSAMY B

YaCTH HadaJlbHBIX 3HaHI/II71, YMGHI/Iﬁ N HaBBIKOB, H€O6XO,ZII/IMBIX B HaJIbHEUINEM IJIsd

HpO(I)CCCI/IOHaI[BHOI\/‘I OpUEHTalM W MOTHBHPOBAHHOI'O H3Y4YCHHS OUCHUINIMH

y4eOHOTO IJIaHa HalpaBJIeHUS:
OIIK-1 cmocoGHOCTBIO TPEACTaBIATh AJEKBATHYIO COBPEMEHHOMY YPOBHIO
3HaHUI Hay4yHYyIO KapTUHY MUpa Ha OCHOBE 3HaHUs OCHOBHBIX I10JIOXKECHUH, 3aKOHOB

B METOHJOB €CTCCTBCHHBIX HAYK U MaTCMAaTHKU,

OIIK-2 cnocoGHOCTBIO BHISBIIATE €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOieM,

BO3HHMKAOIIUX B XOAC HpO(i)eCCI/IOHaHBHOI\/JI ACATCIIBHOCTH, IIPUBJIEKATh I UX

PEeIIeHUsT COOTBETCTBYIOUIHI (PU3NKO-MaTeMaTHYECKUH anmnapar;



OIIK-3 cnocoOGHOCTBIO pemiaTh 3aJayd aHalW3a U pacueTra XapaKTEePUCTHK
3JIEKTPUYECKUX IIeTIeH;
IIK-1 crnocoOHOCTBIO MOIENUPOBaTh OOBEKTHI M TPOIECCH], HCIOIb3Ys
CTaHJAapTHHIE TTAKEThl aBTOMAaTH3UPOBAHHOTO TPOEKTUPOBAHHUS.
B pe3ynpraTe ocBOeHUS AUCIUILIAHBI 00Y4YalOITUHCS TODKEH:
3HaTh:

- OCHOBHBIE THIIBI 33]]a4 aHAJIN3a JIEKTPUUECKHX TIeTei, MPOYHOCTHOTO
aHallM3a, aHaju3a TEIUIOBBIX PEXUMOB KOHCTPYKUHH BIIEKTPOHHBIX CPENCTB
(OIIK-1);

- METOJIUKY pellleH!s] KOHEYHO-3JIEMEHTHBIX 3a7[a4d MIPH MTPOEKTUPOBAHUU
DNIEKTPOHHBIX CPEACTB, HCIOIB3yEMYID B COBPEMEHHBIX Iporpammax
gucienHoro ananuza (OINK-2, OITK-3);

Ymets:
UCIIOJIb30BaTh KOHEYHO-3JIEMEHTHBIE METOABl IS aHajIu3a
KOHCTPYKIIMH JNEKTPOHHBIX CpEICTB Ha MEXaHHYeCKHe |
teruioBbie Bo3aeticteug (OIIK-2);
aHAIM3UPOBaTh  KOHCTPYKIMH  3JEKTPOHHBIX  CPEACTB  C
UCTIOJB30BaHUEM METOJUKH KOHYEHO-3JIEMEHTHOTO aHaiu3a B
nporpammax SolidWorks 1 ANSYS (TIK-1).

Baanern:

MpPOrpaMMHBIX  CpEACTBaMH  pacyeTa KOHEYHO-3JIEMEHTHBIX
monenedt SolidWorks Simulation u Ansys (ITK-1);
- METOIMKaMH NPUMEHEHHS pe3yIbTaTOB YUCIEHHOTO MOACITUPOBAHUS
B 33/]a4ax NMpoeKTUpoBaHusA 21eKTpoHHBIX cpeAcTB (OIIK-2, OIIK-3).



4 CTPYKTYPA U COAEPXKXAHHUE JTUCHUIIJINHBI
OG611ast TpyA0EMKOCTb JUCLMIUTMHBI COCTABJIAET 2 3aU€THBIE €MHMLIEI, 72 Yaca.

/i

Paznen (Tema)
JIUCLMIUIMHEI

Cemectp

Henens cemectpa

Buzpt yuebHoli paboThl, BKIIFOYas

CaMOCTOSATENIEHYIO paboTy CTyIEHTOBR
1 TPYJOEMKOCTB (B Yacax)

Ulexuun

Hpalcmqecxyle 3aHATHA

ICeMuHapsI

KounTposnsHsie paGoTsi

KIT/KP

O6beM yueGHON
paboTsl,

C MpUMEHEHUEM
MHTEPaKTUBHEIX
METOZIOB
(B uacax / %)

DopMBI TEKYLLETO
KOHTPOJIA
yCIIEeBaeMOCTH
(no neoensm
cemecmpay) ,
tdbopma
MPOMEXKYTOUHON
aTTecTaluu
(no cemecmpam)

3ana4u
npoydocty  IC
IpU CTATUYECKUX
Harpyskax.
IMocTpoenne  u
peLIenre
KOHEYHO-
3/IEMEHTHBIX
Mojesen.

= JlaGoparopHble paboThI

=[CPC

14/25%

Mertoauka
MOCTPOEHUS %
peLIeHns
KOHEYHO-
9IEMEHTHBIX
Mozenen
aHanusza
MHAMHYECKOTO
NOBEAEHUs
KOHCTPYKLMIA

onsa

12

14/25.0%

Peiitunr konTposps Nel

(95}

OcHoBBI pacuera
3a1a4 TEnI0BOro
ananusa
MeToaMu
KOHEYHBIX
3JIEMEHTOB.

9-
13

12

14./25.0%

PeiituHr xoHTpOnb Ne2

IMocTpoenne  u
pelueHue
KOHEYHO-
3IEMEHTHBIX
Mozenen B
pa3NUUHBIX
PacHeTHBIX
cucTeMax:
ANSYS "
SolidWorks
Simulation.

14

18

16

14./16,7%

Peiitiar koHTpob No3

Bcero

18

54

44./22.2%

3aver

Cnucok TeM J1aGopaTopHBIX padboT
1.OCHOBEI TIOCTPOEHHs KOHEYHO-DJIEMEHTHBIX MOJEIeH B CHCTeMax
KOMITBIOTEPHOTO MOJEJNMPOBAHUA Ha IpUMEpe pEIIeHUS MPOYHOCTHBIX

3amay B npoektuposanun IC. (4 gaca).



2. W3yyeHne METOOUK KOMIIBIOTEPHOTO MOJAEIHPOBAHMS JHHAMHUYECKUX
3a1a4 B poekTupoBanuy OC METOAOM KOHEYHBIX 3JIEMEHTOB (4 Jaca).

3. M3yyeHue METOOMK KOMIIBIOTEPHOTO MOMACIIMPOBAHUSA TEIIOBEIX
BO3JIECCTBUI Ha 3JIEKTPOHHBIE CPEACTBA METOJOM KOHEYHBIX 3JIEMEHTOB.
(4 yaca)

4. WN3yueHue cmocoOOB MOCTPOCHHUS KOHEUHO-3JIEMEHTHOM CETKH B
pa3sIMYHBEIX  KOMIIBIOTEPHBIX CHCTeMaX  MopgeiupoBaHus: ANSYS,

SolidWorks Simultion (6 gacoB).

5 OBPA3OBATEJIBHBIE TEXHOJIOT N

5.1. AKTHMBHbIe U HHTepaKTUBHbIE (pOpPMBbI 00yUeHUs

C wenmpro ¢opmupoBaHUS U pasBUTHUS  oOHIENpPO(ECCUOHANIBHBIX U
poQecCHOHAIbHBIX KOMIIETEHIIUN CTYAEHTOB B Y4eOHOM IpOIIECCE HCIOJB3YIOTCS
aKTUBHBIE U MHTEPAKTUBHBIE ()OPMEI IIPOBENEHUS 3aHATUN (MPOOIeMHOE M3JI0KEHUS
yueOHOro MaTepuasa, JeJIOBBIE U POJIEBBIE UIPHI, pa300p KOHKPETHBIX CUTyaluit U3
NEeSITENBHOCTH TPO(WIBHBEIX TNPENUPUATHA M OpraHu3aluil) B COYETaHUU C

BHEAYAUTOPHON paboTOM.

5.2. MyJabTuMeauiiHble TEXHOJIOTHH 00y4YeHMs

JIeKIIMOHHBIE 3aHATUS TMPOBOMATCS B  MYNIBTUMEIUHHOW ayIquTOpUU C
MCII0JIb30BaHNEM KOMIIBIOTEPHOrO BUAEOIPOEKTOPA U ayAMOCUCTEMEI.

Crynenram uepe3 MHTPAHET-caliT kadeapsl TOCTYHbI KOHCIEKT JIEKUUI U
meToauyeckre ykasanus K CPC B 27eKTpOHHOM BHU[E, y4eOHbIC BHIACOQUIBMEL U
peKIaMHO-MH(QOpMAI[MOHHBIE ~ MaTepHalibl  NPO(UIBHBIX  NPEANPUATHH U

OpraHu3aLuii.



6. OHEHOYHBIE CPEJACTBA JJIsI TEKYIIEI'O KOHTPOJISA YCIIEBAE-
MOCTH, IPOMEXYTOYHOM ATTECTAIIMU IO UTOI'AM OCBOEHUS
JAUCTIATIJINHBI n YYEBHO-METOJIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI CTYIEHTOB

6.1Bonpockl kK peHTHHI-KOHTPOJII0

PeiiTunr-kontpoJanb Nel

. KommerorepHoe MopenupoBaHWe HHXEHEPHBIX 3aJad B NPOEKTHUPOBAHUU
hn
. IloHsATHE KOMIBIOTEPHOTO MOJEIMPOBAHMS HAa OCHOBE METO/Ja KOHEYHBIX
3JIEMEHTOB.
. CoBpeMeHHBIE cpeIcTBa KOMIIBIOTEPHOI'O MOAEIUPOBAHUS.
. Meton xoHeUHBIX 35ieMeHTOB. OCHOBHBIE ITOHATHS.

PeiiTHHr-koHTpOJIBbL No2
1. PacueTtnblie cucteMsbl. [loHsTHE CETKMU.
2. Buapl KOHEYHBIX DJIEMEHTOB.
3. YpaBHeHus mMaTeMatudeckoi ¢usnke. VIx npuMeHeHne B pelIeHnd 3a1ad
npoektupoBanus IC.
4. TIpoyHOCTHOM aHAJIN3 TIPU CTATUYECKUX Harpyskax. [IpumeHenue mMerona
KOHEYHBIX 3JIEMEHTOB.

PeiliTuHr-konTpoab Ne3
1. Junamuueckue Harpy3ku. CBoOomHble KoyieOaHHUsI KOHCTPYKIHUH.
IIprmeHeHne MeTo1a KOHEYHBIX 3JIEMEHTOB.

2. Termooit ananmz OC. [IpuMmeHeHre MeTO1a KOHEYHBIX 3JIEMEHTOB.

6.2 Bonipochl k 3a4eTy
1. AKTyaJlbHOCTh KOMIIBIOTEPHOIO  MOJEIMpPOBaHHA B  3ajadax
npoektupoBanus JC.
2. OcHOBHBIE THIIBI HHXXEHEPHBIX 3afad B TmpoektupoBaHun IC.

Crnioco6sl pemenns B cucteme ANSY S.



3. OcHOBHBIE THUIIBI HHXXEHEPHBIX 3ajad B mnpoekTtupoBanuu IC.
Crnioco6#1 permennst B cucteMe SolidWorks Simulation.

4. Tlouarue cetku. Co3naHue W ymOpaBlieHHE MapamMeTpamMu CEeTKH B
ANSYS. Bausaue Ha TOUHOCTb pe3yJIbTaTOB.

5. Tlonsatue cetku. Co3naHue U yIIpaBIeHWE IIapaMeTpaMH CETKU B
SolidWorks Simulation. BiusiHue Ha TOYHOCTH pe3yIbTaTOB.

6. IloHsatre rpaHWMYHBIX ycinoBUH. OmperneneHHe IPaHUYHBIX YCIIOBUN
IJIi  TpoYHOCTHOro  a”Hanmmsa  KoHcTpykuud  OC.  Ilpumep
moxenupoBanus B ANSYS u SolidWorks Simulation.

7. TlonsaTtre rpaHWYHBIX ycinoBUH. OmpezeneHWe IPaHUYHBIX YCIOBUU
U1 JuHaMHYeckoro TmoBeAeHus KoHcTpykiud OC. Ilpumep
MoaenupoBanus B ANSYS u SolidWorks Simulation.

8. Ilonsarne rpaHuuYHBIX ycinoBui. OmnpeznereHHe I'PaHWYHBIX YCIOBUHI
JUIs TeruioBoro ananuza koHcTpykiuit JC. [Ipumep MonenupoBanus B
ANSYS u SolidWorks Simulation.

9. TIlpumep pemenus oOpaTHOI HEKOppeKTHOM 3amxauu B ANSYS.

10.YpaBuenus MatemMaTudeckoi Qusuku. VIx mpuMeHeHHe B pellleHUH
3aaa4 npoektupoBanusa JC.

11.IlpouHocTHON aHanM3 INpPU CTAaTUYECKUX Harpyskax. Ilpumenenue
MeTo/a KOHEYHBIX DJIEMEHTOB.

12.Tlpumep pemenuss oOpaTHOW HeKOppeKTHOM 3amaduu B SolidWorks
Simulation.

13.TermoBoii pacyer B SolidWorks Simulation. ®ynkunoHaNBHBIE
BO3MOXHOCTH. ['paHUYHBIE yCIIOBHS.

14. TemmoBoii pacuer B SolidWorks Simulation. Crauuonapasii u
HECTallMOHAPHBIN PEXUMBI.

6.3 CamocTosiTesibHasi pabdoTa CTy1eHTOB
CamocTosiTenbHas paborta CTyJEHTOB BKJIIIOYAET  3aKperuieHue
TEOPETHYECKOr0  MaTepHalia, BBIIOJHEHWE  WHIUBUAYAIbHBIX  3aJaHUil,

MOJATOTOBKAa K JIabopaTopHbIM paboTaMm, NMOArOTOBKAa K 3aIluTe JabopaTOpHBIX



pabor. OcHOBa CaMOCTOSTENbHOW pabOTBl — H3yUYeHHE pPEKOMEHIyeMou
JUTEpaTyphl, CaMOCTOSTENbHBII MOHMCK HMH(OpManmMM IO  BOIpOCaM,
BO3HUKAIOIIMM IIpYU BBHITIOJIHEHWH JIabopaTopHBIX paboT. OcHOBHOW 00BEM
CaMOCTOSTEIBHON pabOTHI TPATUTCS Ha MOATOTOBKY K BBINOJHEHUIO J1a00PaTOPHBIX
paboT, a TakKe Ha MOATOTOBKY K 3alllMTe J1abopaTOpHBIX paboT. s moBbimeHMs
3GGEKTUBHOCTH  CaMOCTOSTEIBHOM  pabOTBl  €XKEHENeNbHO  IIPOBOISATCA
KOHCYJbTallud. Kpome 93TOro eXeIHEeBHO OpraHusyercs OOIIeHHEe MeXIy
TIpeToiaBaTelieM U CTyIEHTaAMH C HCIIOJIb30BaHUEM DJIEKTPOHHOM MOYTHI.
CnHcok BONPOCOB K CAMOCTONAITeIbLHOM padoTe CTY1€HTOB:

1. OcHoBHBI€ 3Tallbl Pa3BUTHS YUCICHHOI'O aHAJIA3a.
Metoa KOHEUHBIX pa3HOCTEM.
Merto1 KOHEUHBIX IEMEHTOB.
YpaBHEeHHS] MaTeMaTHUYEeCKON (PU3HKH.
IlTonsiTre ceTku.
IToHsiTHE TpaHUYHBIX YCIOBUH.

IlonsaTrne HauyanbHBIX YCHOBHﬁ.

R = B o s B L

OcHOBHBIE THIIBI HH)KCHEPHBIX 3a7a4 py npoektupoBanuu JC.



7 YYEBHO-METOJINYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIIMHBI

a) OCHOBHas JiuTepaTypa

1. TIlerpoB, M.H. MopenupoBanue KOMIIOHEHTOB M 3JIEMEHTOB
WHTErpajJbHBIX cXeM [DIeKTpoHHBIH pecypc] : yuebHoe nocobue / M.H. Iletpos,
I'.B. I'yoxoB. — Onektpon. nan. — CII06. : Jlans, 2011. — 463 c. — Pexum

nocryma: http://e.lanbook.com/books/element.php?pll_id=661

2. Ansmosckuii, A.A. SolidWorks Simulation. H>xeHepHBIiA aHamU3 IS
npodeCCHOHAIOB: 3aa4i, METOJbl, PEKOMEH AN [DIeKTPOHHEIH pecypc] : . —
Onexktpod. gaHn. — M. : JIMK Ilpecc, 2015. — 562 c. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_1d=6995

3. Illecrepkmn, A.H. Cucrema MoAeNIMpOBaHUS M HCCIEAOBAHUS

PaIMO3NIEKTPOHHBIX ycTpoicTB Multisim 10 [OnektponHbiii pecypc] : . —
OnektpoH. gaH. — M. : JIMK Ilpecc, 2012. — 360 c. — Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll_id=3022

0) HoMoOJIHUTEIbHAS JINTEPaTypa
1. IMaukos JI.H., Acnansuai; B.P., [lonros I'.®., Esrpado B.B. OcHoBbl

MTPOEKTUPOBaHMUS BJIEKTPOHHBIX CPENICTB: YueOHoe mocobue. - Bnagumup : U3n-
Bo Bragmm. roc. yu-ta, 2007. - 239 c. - KOIM4ECTBO 3K3eMIUISIPOB B OMOIMOTEKE
Bal'y 50mr.

2. Anamosckuii, A.A. COSMOSWorks. OcHOBBI pacyeTa KOHCTPYKIIUH Ha
npoyHocte B cpene SolidWorks [DnexTpoHHBIM pecypc] : clpaBOYHUK. —
Onextpod. man. — M. : JIMK Ilpecc, 2010. — 784 c. — Pexum poctyna:
http://e.lanbook.com/books/element.php?pll_id=1318

3. HNbparnmoB, WM.M. OCHOBBI KOMIIBIOTEPHOTO MOJEIUPOBaHUS

HaHOCHUCTEM [DJIeKTpOHHBIH pecypc] : yuebHoe nmoeodue / U.M. Ubparumos, A.H.
Kosmios, }0.®. Hazapos. — OnextpoH. nad. — CII6. : Jlans, 2010. — 377 c. —
Pexxum moctyna: http://e.lanbook.com/books/element.php?pll _id=15




IIporpamMmmHoe obecriedeHHe H HHTEPHET-Pecypehbl

1. http://www.cadfem-cis.ru/

2. http://cae-expert.ru/

3. www.cad.ru

Ipu BBIIONHEHWH J1aOOPATOPHBIX PabOT MCIONB3YIOTCS MAKEThI MPOrpamMM

SolidWorks, Ansys.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHME JIUCITUILJIMHbI

MarepuaibHO-TEXHIYECKOe 00ecnieyeHHe NUCIUILIMHBI BKIIIOYaeT:

- obopymoBaHME ClEMHAIM3HPOBaHHOM  nabopatopum  (330-3) -
KOMITHIOTEpHbIe TEpMHHAJIBI ¢ INporpaMMHEIM obecnedennem SolidWorks,
Kompas, Ansys;

- DJIEKTPOHHbIE 3alMCH KOHCIEKTa JeKIWH (MynpTUMe[ua Npe3€HTalluk) Ha

cepBepe Kadepsl.



Pa6ouas mporpaMMa JHCLUILTAHEI COCTABIeHa B COOTBETCTBUH ¢ Tpebosanusmu ®I'OC BO

no HanpasieHuo 11.03.03 KoHcTpyupoBaHHe U TEXHOJIOTHS JJIEKTPOHHBIX CPEICTB

Pa6ouyro nmporpammy cocrasmi foueHT kad. BOCT Bapakun A.A.
(®HO, nommucs) [

Penenzent
(upencraButens padotonarens) OAO BKBP, Benymuii nekeHep., K.T.H. YXuH B.A. %/

(MecTo paboTsl, omKHOCTE, U0, moAIUCh)
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manpasienus 11.03.03 KorcTpyrpoBanue u TEXHOIOTHS 3JEKTPOHHBIX CPENCTB
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