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I IIEJII,I OCBOEHIIS AIICqUIJII,IHbI

I{enxnau ocBoeHr,r.s Ar,rcqullrrlHbl <Mo4enrzpoBaHue B npoeKTupoBaHtrr.r

sneKTpoHHbrx cpeAcTB) tBJrffoTct I,I3rIeHI,Ie cTyAeHTaMr4 ocHoBHhrx MeToAr,rK

MoAenI4poBaHI4.f, KoHcrpyKqIrfi srerrpoHHbrx cpeAcrB qracJreHHbrMl4 MeroAaMr{ Ha

ocHoBe MeroAa KoHeqHbIX oJreMeHToB. Kypc cuoco6crnyer SopvruponaHnro

HaBbIKoB pa6otu c [porpaMMHbIMI{ rIpoAyKTaMr4, r,rcnonrcyroqr{Mr,r MeroAbr

KOHEIIHO-SJIEMEHTHOIO AHAIII,I3A.

2 MECTO AIICUI4IIJIIIHbI B CTPyKTypE OrrOrI BO

,{ucquuruna <MoAerupoBaHlae B npoeKTr,rpouankrtt eJreKTpoHnbrx

cpeAcrB)) orHo cr,ITar K ArrcqnrtJlrrH aM Bapr4urtrBno ft .racru.

<Bxo4une> KoMrrereHr{I4tl tpopnaupyrotca rtpn vsyrenurkr

[peArrrecrByroqux AkrcrJnilnLrn 6agonoft rloAroroBxIa: <MareMarrrKil), <<@nsuro>,

a rarcr(e Ar4cr{r4nJrnu <I,IuxenepHa.rr I,I KoMrlblorepHar rpaQzxu, <flpaxrnKyM no

CA[IP), <<OcHosbr rrpoeKTlrpoBaHr4.rr HecyqHX roncrpyxqzfi 14 MexaHr43MoB

3neKrpoHHbrx cpeAcTB)).

3 KOMITETEHUIIU OFvqAIo IIIETO C.fl , OOPMT4PyEMbTE B PE3yJIbTATE
o c B oE ]HrrAArI c rII4rI JI I,IHbr (MOAvJrfl )

B pe3yJrbrare ocBoeH[rr Ar4crIr4rrJIt4HbI o6yrarorquiltcs, AonxeH o6raAam

o6qenpotpeccr4oH€rrrbHbrMr,r (Oltr() rE upoQeccr4oH€rrrbHuun (fIK) rounereHrlr,rrMrr B

qacru HaqarrbHbrx sHaHldfi, ytrcunit r4 HaBbIKon, neo6xoAl4Mbrx s AanrHefiIueM AJUI

upoSeccnosalrnoft opr4eHTar{r4r{ 14 MorI4BHpoBaHHoro r.r3f{eHrrf, ArIcIII4rInI{H

yre6Horo nJrana Ha[paBneHr4r :

OIIK-I cnoco6socrbro rrpeAcraBnrrb a4exnhruyro coBpeMeHHoMy ypoBHIo

suauufi HayrrHyro Kaprr4ny Mr4pa Ha ocHoBe 3nanvfl, ocHoBHbrx rroJrox(eHraft, sarouon

I,I MeTOAOB eCTeCTBeHHbIX HayK I,I MaTeMarpIKI4;

OilK-2 cnoco6uocrbro BbrrBJrrrb ecrecrBeHHoHa)rurHyro cyrrlHocrb upo6reu,

Bo3HI4KaIoqr4x B xoAe npoSeccnouamnofi .qetreJlbHocrl4, rIpLIBneKarb Ans vx

perueHr4fl coorBercrnyroquft Snsuro-uareMarrrqecrufi a[[apar;



OnK-3 cnoco6Hocrblo perrarb 3a4auv anaJrv3a Lr pacrrera xapaKTepvcrvrr

3neKTprlqecKr4x qenefi ;

IIK-l cnoco6socrblo Mo,{enllpoBarb o6rercrrr pr npoqeccbr, r4crroJrb3yt

cTaHAapTHbre rraKeTbr aBToMaTu3HpoBaHHof o IIpoeKTLrpoBaHr4r.

B pesynrrare ocBoe :alafl p4uc\rIrIJIIlHhI o6yrarorq nfics AoJDKeH :

3Harr:
- ocHoBHbre rlrrrbr 3a4av aH&III{3a 3neKTpurqecKux qeuefi, [poqHocrHoro

anaJrvrga, analwr3a relJroBbrx pe)KI4MoB KoHcrpyKqufi enercrpoHHbrx cpeAcrB

(orrK-1);
- MeroAprKy pe[reHr4r KoHerIHo-SJIeMeHTHbrx 3aAaq IIpn [poeKTlrpoBaHur4

sneKTpoHHbrx cpeAcTB, Lrclonb3yeMyro B coBpeMeHHbrx [porpaMMax

rlI4cneHHoro aHarrlr3a (OIIK-2, O[IK-3 );
Vprerr:

LICTIOJIb3OBaTb KOHeTIHO-SJIeMeHTHbIe MeTOAbI IJJ.fl, AIJaJTI.{3A

rcoHcrpyrqHft sneKTpoHHbIX cpeAcrB Ha MexaHrrqecKpre yr

]bre Bo3Ae ircrnns, (OIIK-2) ;

aHaJwr3\rpoBaTb KoHcTpyKIII,Iu sneKTpoHHbrx cpeAcTB c

IICIOJIb3OBAHUCM MCTO.I}IKH KOHIIEHO-SJIEMEHTHOTO AIJAJWI3A B

rporpaMMax SolidWorks H ANSYS (1tr(-1).
B.naAerr:

lporpaMMHbrx cpeAcTBaMLI pacqeTa KoHeqHo-3JreMeHTHbrx

rraoAerefi SolidWorks Simulation u Ansys (IIK-l);
- M eroALrKaMpr [pr{MeHeHI4-t pe3yJIbTaToB rrlrcJreHHoro MoAenr{poBaEvt

B 3aAaqax npoeKrrrpoBaHllt oneKrpoHHbrx cpeAcrn (O[IK-2, OIIK-3).
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O6nlafl TpyAoeMKocrb AHcrrHnnHHbr cocraB ilfler 2 3aqerHble eAIrHIrtlbI, 72 saca.

Cnucorc reM Jla6oparopHblx pa6or
L

l.OcHosH rrocTpoeHilt KOHeqHo-3JIeMeHTHbIX MoAeJIefi B cI4CTeMaX

KoMrrbroTepHofo MoAeJrrapoBaHr4fl, Ha IIpI{Mepe pelueHl4s IpoqHocTHbIx

3aAaq B npoeKrrrpoBaHr,Ill3C. (4 tlaca).



2. l4zyrcHr4e MeroALrK KoMrrblorepHol'o MoAeJrHpoBaHLr.f, Ar,rHaMr,rqecKrrx

3aAaq B rrpoeKTr4poBaHr.rur OC ueroAoM KoHerrHbrx 3JreMeHToB (4 uaca).

3. Plsyreuue MeroAr4K KoMnbrorepHoro MoAenHpoBaHr4{ TenJroBbrx

nos4eficrnufi sa DneKTpoHHbIe cpeAcrBa MeroAoM KoHeqHbrx gJreMeHToB.

(4 vaca)

4. ?IsyreHue cnoco6os nocrpoeHl{f, KoHerrHo-srel4eHrHoft cerKlr B

pa3flraqHbrx KoMrrbrorepHbrx crrcreMax MoAeJrrrpoBanr4fl: ANSYS,

SolidWorks Simultion (6 uacon).

5 OEPA3OBATEJIbHbIE TEXHOJIOTI4I4

5.1. ArcrnBHbre r.r uHTepaKTHBHbre Qop*ru odyueuua

C rleJrbro $opuupoBanvrfl. u pa3Bwrr4fl. o6qeupo$eccr4oH€rJrbHbrx vr

npo$eccnou€rrrbHbrx KoMrrereHqnE cry4enToB n yre6uoM rrpoqecce ncnoJrb3yrorct

aKTI4BHbIe r4 r4HTepaKTr,rBHbIe Qopuu rtpoBeAeHkrfl saHflTr4ft (npo6neMHoe r,r3JroxeHr{t

yte6Horo Marepr4€rlra, AeJIoBbre r,r poneBble l{rpbr, pas6op KoHKperHbrx cr{Tyarluit vrs

AerrenbHocrr{ npoQznrurrx npegnpwnufi v oprauusaqnft) B cor{eraHlrlr c

BHeayAuropHoft pa6oroft .

5,2. My.rr rruure4ufi Hbre rexHoJlorl{u o6yueHnr

Jlerquounue 3aHflTr4fl. rrpoBoAtrct B MynbrnMep.nimofi ay4vrropuu c

rrcrroJrb3 o B aHr,reM KoMnbroTepHoro BI{Aeo[po eKTop a n ay I.Ao cvrcTeMbr.

Cry4eHrau qepe3 I4HTPAImT-caftr raSe4pu AocrynHbl KoHcrreKr rerqufi vr

MeroAurrecKne yKa3aHnfl x CPC B oneKrpoHHoM BJaAe, yredHue ua4eoQunbMbl rI

peKJraMHo-un$opvrarluoHHbre Marepr4EIIIbI flpo$unbHbrx npe4npuxrnfi Lr

opraHnrarlHft.



6. OrIEHOrrHbrE CPEACTB A Mfr TEI{yIIIETO KOHTPOJTfl yCTTEBAE-

Mocrll, ltpoMEx(yrorrHofr nrrncrAU]In flo ]ITorAM ocBoEHI4fl

ATICUnIJI]IHbM yTIEEHO-METOA]ITTECKOE OEECIIEIrEH]In

cAMocro.fl TEJrbHofr r.trorbl crvnEHToB

6.lBonpocbr K pefirnnr-r(oHTpoJrK)

PefiruHr-KouTpoJrr }lbl

1. KorrauuorepHoe MoAenupoBaHlle I{HxeHepHbIX 3aAarr B rrpoeKTupoBaHrfrrl

3C.

2. llonsrue KoMrrbrorepHoro MoAenrlpoBaHaf, Ha ocHoBe MeroAa KoHerrHbIX

3JIEMCHTOB.

3 . CoepervreHHbre cpeAcrBa KoMrrblorepHoro MoAenrtpoBauns.

4. Mero4 KoHerrHbrx gJreMeHros. OcHoBHbre rIoHrITrI{.

Pefirunr-KonTporn I{b2

1. PacqerHbre crrcreldrr. floH-flTple cerKu.

2. Burw KoHerrHbIX sJIeMeHToB.

3. Ypannenurfl MareMaru.recrofi $nsnxe. IrIx npnrvreHeHue B perxeHpru 3a4a't

npoeKTrrposaHu{ 3C.

4. llpovHocurofi aHaJru3 rrprr crarr4tlecKnx Harpy3Kax. flpurvreneHne MeroAa

KOHEqHbIX SJIEMEHTOB.

Pefirnnr-KoHTporrr J\b3

1. ,.{raHarrarauecKr4e Harpy3K}I. Cno6oAHbIe xone6anus roncrpyrqufi.

llpnrraeneHue MeroAa KoHerrHbIX gJIeMeHToB.

2. Tenroeofi asarrag 3C. flpunaeHeHue MeroAa KoHeqHbIX gJIeMeHToB.

t-

6.2 Bonpocbl K 3aqery

1. AxryarbHocrb KoMrrbrorepHoro MoAenr{poBaHvrs, B 3a4aqax

npoeKTr4poeaHllt 3C.

2. OcHoeHrre rrirrrhr r4HxeHepHbrx 3a4a't B rIpoeICTI4poBaHr4rr 3C.

Cnoco6rr perxeHur B cl4creMe ANSYS.



3. OcnoeHrre rurrbr uHx(eHepHbIX 3aAaq B npoeKTupoBaHpru 3C.

Cnoco6rr perreHur B cncreMe SolidWorks Simulation.

4. flonsrue cerKr. CogAaHHe u y[paBneHple napaMerpaMlr cerKlr B

ANSYS. Brra.flHue Ha roqHocrb pe3ynbraroB.

5. llon-f,rrae cerKpr. Cos,{aHHe u ylpaBneHue [ap€IMerpaMlr cerKu B

SolidWorks Simulation. BnusHue Ha roqHocrb p$yrrbraroB.

6. flonsrue rpaHlrqHbrx ycnoerafi. Onpe4eneHl{e lpaHl{rrHbrx ycronufi

AJrfl rrpoqHocrHoro aHaJrn3a roHcrpyr{ufi 3C. Ilpnrraep

MoAenupoBaHlrr e ANSYS u SolidWorks Simulation.

7. flonsrue lpaHr,rrrHbrx ycrornfi. Onpe4eneHne rpaHuqHblx ycronufi

Anfr AraHaMrrqecKoro rroBeAeHl4f, roHcrpyrqufi 3C. llpnnaep

MoAenupoBaHu.n e ANSYS u SolidWorks Simulation.

8. llonf,rr4e rpaHprrrHbrx ycnoBl4ft. Oupe4eJIeHI4e rpaHuqHblx ycronufi

AJr{ rernoBoro a*aJrv3aKoHcrpyKqufi 3C. flpnrraep MoAenripoBaHprr B

ANSYS n SolidWorks Simulation.

9. flpnrnrep perrenu-r o6paurofi nexoppexrnofi 3a4aqkr n ANSYS.

l0.YpanneHsfl MareMarr4.recrofi Su:uru. I4x npunaeHeHue B perueHun

3aAa'r [poeKTr{poeaHrat 3C.

ll.flpounocrnofi anaJrurs npu crarvrrecKr4x Harpy3Kax. llpurraeueHpre

METOAA KOHEqHbIX 3JIEMEHTOB.

l2.flpuuep perreHun o6paurofi nexoppexrHofi 3aAaqu B SolidWorks

Simulation.

13.Tennoeofi pacqer B SolidWorks Simulation. (DyHxqraoHuurbHble

Bo3Mo)I(Hocrr4. fpaHraunble ycnoBllt.

l4.Tennoeofi pacqer B SolidWorks SHmulation. Craqzonapnufi pr

HecrarllroHapuufi pexHMbI.

6.3 CarvrocroflTeJrbnan pa6ora cryAeHToB

CauocrosreJrbHar pa6ora cryAeHToB BKJrroqaer 3aKpenneHr4e

Teoperr4rrecKoro MarepvaJra, BbrrroJIHeHHe HHALIBI4.qyaiIbHbIX zagar^uir,

rroAroroBKa K na6oparopnrrrra pa6oraM, rloAroroBKa K 3aIqLITe ra6oparopHblx



pa6or. Ocnosa caMocrotrenrnofi pa6orrr Lr3) {eHI4e peKoMeHAyeuoft

nprreparypbr, caMocro-f,renrnrrfi roucK nHSoprvraquu uo BorrpocaM,

Bo3HuKaroqLrM npr4 BbrnoJrHeHr{H ra6oparopHblx pa6or. Ocnosnofi o6reivr

caMocrorremsofi pa6orrr rparr4Tcr Ha noAroroBKy K BbrrroJrHeHlrro na6oparopnrrx

pa6or, a raKx(e Ha rroAroroBKy K 3aIrIVTe na6oparopHrrx pa6or. IIfr IroBbIIIreHurl

e$$errunnocrr{ caMocro.rrremuofi paooTbr ex(eHeAenbHo npoBoArrct

KoHcynbra\vvr. Kporvre ororo exe,qHeBHo opraHrtyerct o6qenue Me)r(Ay

qperroA€rBareJreM u cryAeHTaMu c ucuonb3oBaHneM gneKTpoHnofi no.rrrr.

CnHcox BorrpocoB K caMocrotilTeJrl'Hofi pa6ore cryAeHToB:

1. OcHoeHrre grarrbr pazBvrrvrr qplcreHHoro aHaJILI3a.

2. Mero4 KoHeqHbD( pa.:nocrefi.

3. Meroa KoHeqHbIX 3JIeMeHToB.

4. Ypannenu r MareMarurlecKofi Su:uru.

5. llonxrue cerKn.

6. flonsrue rpaHrrrrnrrx ycronufi.

7. flonxrlre HaqalbHbrx ycroeufi.

8. OcnosHrre rprrrbr Hrur(eHepHbrx 3a,qarl npv [poeKTrlpoBaHuu 3C.



7 )^IEEHO-METOAIIIIE CKOE II I4H@OPMAIIUOHHOE OEECTIEqEHI,IE
ArrcquilnlIHbr

a) ocnonHafl Jrrrreparypa

1. flerpon, M.H. Mo4enupoBaHue KoMrroHeHToB vr oJreMeHToB

LrHrerpzurbHbrx cxeM [3nerrpoHHrrfi pecypc] : yre6Hoe noco6ze / M.H. Ilerpon,

f.B. fyaKoB. - 3nercrpoH.AaH.- Cil6. : Jlaur, 20ll. - 463 Pexuu

Aocryrra: http://e.lanbook.com/books/element.php?pl I _id:66 I

2. ArsNaonctruft, A.A. SolidWorks Simulation. I4nxeHepHrrfi anuru3 ilrrs,

npo QeccnoH€rrroB : 3aqaqvq MeroAbr, peKoMeHA arlkrvr [Srerrponnufi pecypc]

3nexrpon. AaH. - M. : l$4K flpecc, 2015. - 562 PexHna Aocryra:
http ://e.lanbook.com/bookslelement.php?pl 1 _id:6995

3. TlTecreprHn, A.H. CrEcreua MoAenupoBaHlrr u rrccJreAoBauvs.

paArlooneKTpoHHbrx ycrpoficre Multisim 10 [3nerrponnrrfi pecypc] :

Srerrpon. AaH. - M. : fl\zll( flpecc, 2012. - 360 Pexnu Aocryrla:

http :l/e. I anbook. com/books/el ement.php?pl I id:3 022

6) aonor H lrreJrbHafl JI rlTeparypa

1. llanrcon JI.H., AcnaHsHII B.P., ,{onron f.@., EnrpaSon B.B. OcHonrr

rpoeKTlrpoBaHprrr gneKTpoHHbrx cpeAcrn: Y.re6noe uoco6ue. - BnaAuuup : I4zp-

no Bla4uM. roc. yH-Ta, 2007. - 239 c. - KoJluqecrBo 3K3eMrn{pon s 6u6rnoreKe

BnfY 50rur.

2. Ansnroncxnfi, A.A. COSMOSWorks. Ocnorrr pacqera KoHcrpyKr\ufr sa

rpoarHocrb B cpeAe SolidWorks f3nerrpoHnufi pecypc] : cnpaBorIHrIK.

3rerrpoH. AaH. - M. : $4K llpecc, 2014. - 784 PexIau Aocryna:

http ://e. lanbook. com/books/el ement.php?pl I _id: I 3 1 8

3. Irl6paruuoe, I4.M. Ocnosrr KoMtrbrorepHoro MoAenupoBaHl4t

HaHoclrcreru [SnexrpoHHufi pecypc] : yre6noe no€o6He l VI.M. kl6parurvror, A.H.

Koruron, IO.O. Ha:apor. - SnerrpoH. ,qaH. - Cn6. : Jlaul, 2010. - 377

Pexzrra aocryna : http : //e. lanbook. com/books/element.php?pl I _id: 1 5



Ilporpa*r MHoe odecne'reH I{e H Ir HTepHer-pecypcbl

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

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

3. www.cad.ru

llpn nrrnoJrHeHun la6oparopHblx pa6or ucnonb3yrorct IlaKerbr rlporpaMM

SolidWorks, Ansys.

8. MATEPIIAJIbHO-TEXH}IIIECKOE OEECIIETIEHIIE A}ICUIITIJIIIHbI

MarepuanbHo-TexHrarrecKoe o6ecueqeHlle Aucqr{rrJII,IHbI BKJIIoqaer :

- o6opyAoBaHrle crequ.LrplsuponanHofi na6oparopun (330-3)

KoMrrbrorepHbre repMuH€urbr c [porpaMMHbIM o6ecne.IeHrreM SolidWorks,

Kompas, Ansys;

- 3neKTpoHHbre sartprcr4 KoHcneKTa nerqrafi (nrynrrrarvre4na rlpe3eHTa\avr) Ha

cepBepe ra$e4pu.



Pa6o.rafl rrporpaMMa AucqlrrrJrr,rHbr cocraBJlega B coorBercrBlrl{ c tpe6onauufrMr4 O|OC BO

ro HanpaBJrefilrro 11.03.03 KoncrpynpoBaHrre u rexHonorus ereKrpoHHbrx cpeAcrB

Pa6ovyro ilporpaMMy cocraBldrr AoIIeHr raS. B3CT Baparun A.A.
(ol4o, nognr.rcr)

PeqeHgenr
(upe4crannrem pa6oro4arer.r)

llporparral,ra paccMorpeHa 
'I 

ogo6pena Ha 3aceAauIaI'r xa(fe4pu ESCT

flpororon Ne 4 _or Wrota
3ane4yrorquft ra(pe4pofi E3CT Cyumona JI.T.

Pa6oqas [porpaMMa paccMorpesa u oAo6pena Ha 3aceAaH]IE yve6no-rraeroArrtlecKoft rorranccprn
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