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1 UEJII4 OCBOEHI,TS ATICUT4TIJIITHbI

Ilenrnau ocBoeHnr Ar.rcrlr4nnl4Hbl <<KoHe.IHo-gnenaeurnrrft anuru3 B

lpoeKTrrpoBaHr4rr 3neKTpoHHhrx cpeAcTB> tBJItIoTcfl I43)rqeHr4e cTyAeHTaM[

ocHoBHbrx MeroAr.rK MoAeJrrlpoBanlr'fl, roucrpyrquft gJIeKTpoHHbx cpeAcrB

rrr4crenHbrMr4 MeroAaM[ Ha ocnoBe MeroAa KoHeqHbIX gJreMeHToB. Kypc

cnoco6crnyer SopMupoBaHr,rro HaBbIKor pa6oru c rporpaMMHbrMrl rrpoAyKTaMr4,

I4C[OJIb3yIOqrIMr4 MerOAbI KOHeTIHO-3JIeMeHTHO|O aHa.rrlr3a.

2 MECTO AI4CIIUIJIUHbI B CTPYKTYPE OTIOTI BO

flucqannnua <KoHe.rHo-greuenrHrrft aHarII,I3 B rIpoeKTI,IpoBanr4vr

3JreKTpoHHbrx cpeAcrB)) orHo curcfl. K AI{oIII4TIJILIHaM BapvrarvBHofi .IacrH.

<Bxolurre> KoMrrereHIILII{ SopnrnpyruTct rtprl I{3YqCHHH

rrpeAruecrByrouux Ar4crlr4rrnun Oa^soeofi [oAroroBr<lr: <MareMarLrKD), <<On3ntra>,

a rapxe ArrcqnrrJrr.rH <IrluxesepHat 14 KoMnbrorepHaf, rpa$uru, <flparuEKyM rlo

CA[[P), <OcHoebr npoeKTr{poBaHrrt Hecyql4x tcoucrpyrquff u MexaHI,I3MoB

sneKTpoHHbrx cpeAcrB)).

3. KOMTIETEHUI{U OEYTIAIOIIIETOCf, , OOPMI{PYEMbIE B PE3YJIbTATE
ocBoEHr4fl A}ICqn[JIIIHbI (MOAvJrfl)

B pe3ynbrare ocBoeHr4fl ArrcLIr4[nI{HbI o6frarorquitcs, AoJIXeH o6laAaru

o6rqeupo$eccrloHurrrbHbrMr{ (Oltr{) z npo$eccuoHutrlbHunrn (fIK) rcouuereHlll4tMl{ B

.taarkr HaqarrbHbrx sHaHlafi, yueuufi 14 HaBbIKon, Heo6xoALIMbIX e AansHeftIueM Anfl

npo$eccnonalrHofi opueHTallr4rr 14 MorI4BI,IpoBaHHoro II3)nreHHt .qI4cIIn[nI,IH

yre6noro rrJraHa HarrpaBneHllt :

OIIK-I cnoco6Hocrbro rpeAcraBJrf,rb a4ernbrHyrc coBpeMeHHoMy ypoBHIo

snaunft HayrIHyIo Kaprrrny MI4pa Ha ocHoBe 3HaHHt ocHoBHbIX rIoJIoxeHI4fi, saltoHon

r4 MeroAoB ecTecTBeHHbIX HayK [I MareMarI4KI4;

OIIK-2 cuoco6uocrbro Bbrf,BJr.rrrb ecrecrBeHHoHalrqHyto cylrlHocrb npo6leu,

Bo3HlrKaloulr4x B xoAe upo$eccnonamHofi Aef,TeJlbHocrtl, lpuBneKarb Anfl vx

perrreHrr.fl coorBercrnyroquft $r.,rsnro-uareMarl,Iqectcptfi awlarpar;



OnK-3 crroco6Hocrb]o perxarb 3a4av.u amaJwr3a r4 pacqera xapaKTepncrl4K

gneKTpr4rrecKlrx qeuefi ;

IIK-I cuoco6nocrbro MoAeJrupoBarb o6rerru H npoqeccbl, ucrorb3ys

cTaHAapTHbIe naKeTbI aBToMaTu3I4poBaHHOf o npoeKTupoBaHl4t.

B pesymrare ocBoeHufl AlIcqHrIJrlIHbI o6yr aroq uirrcs. AorllKeH :

3naru:
- ocHoBHbre rlrrrbr 3aila't anaJruza gneKTplrrlecKux qeueft, upoqHocrHoro

analrvr3a, a:rraJwl:ia renJroBbrx pe)KpIMoB KoHcrpyKqufi enexrpoHHblx cpeAcrB

(oIrK-1);
- MeTOAr.rKy perneHr4r KoHelrHo-sJreMeHTHbIX 3aAaq npl4 IIpOeKTI,IpOBaHLIII

gJreKTpOHHbrX CpeACTB, Uclonb3yeMyro B coBpeMeHHbIX npofpaMM€x

qr4creHHoro aHaIIu3a (OIIK-2, OIIK-3 );
Vuerr:

r4crroJrb3oBaTb KoHeqHo-3JIeMeHTHbIe MeTOAbI IJIfi. AIIAJWL3A

roHcrpyrqzft gneKTpoHHbrx cpeAcrB Ha MexaHllqecKue vr

roBbre sosAefi creux (OIIK-2);

aHaJwl3prpoBaTb KoHcTpyKIIUpl sneKTpOHHbIX CpeACTB C

IICTIOJIb3OBAHLIEM MCTO.ZIIIKLI KOHqCHO-SJIEMCHTHO|O AII'IJI}I3A B

rporp€rMMax SolidWorks n ANSYS (ru(-l).
Branerr:

npolpaMMHbrx cpeAcTBaMH pacqeTa KoHeqHo-3JIeMeHTHbIX

nroAenefi SolidWorks Simulation u Ansys (IIK-l);
- MeTOAtrKaMr4 nprrMeHeHzq pe3ynbTaToB qucJleHHofo MoAeJrklpoBaHvfl.

B 3aAaqax rpoeKTr,rpoBaHlr.s oneKTpoHHbrx cpeAcrn (O[IK-2, O[IK-3 ).
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4 CTPYKTYPA I{ COAEPXAHI,IE AI,ICIII4IIJIIIHbI
O6qaq rpyAoeMKocrb Alrcqu[nr4Hbr cocraBJlter 2 ga.Ie'rHHe eALIHI4IrrI, 72qaca.

Cnncon reM Jla6oparopHblx pa6or

L

l.OcHonlt rrocTpoeHllt KoHeqHo-SJIeMeHTHbIX MoAeJIefi B clrcTeMtx

KoMrrbtoTepHofo MoAenI4poBaHI4fl. Ha [pl4Mepe pelueHHt [potIHocTHbIx

3aAarr B npoeKTr{poBaHllu 3C. (4 qaca).



2. I/syrcHrae MeroAr4K KoMrrbprepHoro MoAenr{poBaHr,u AuHaMr,rqecKlrx

3aAarr B rrpoeKTr4poBaH?rr4 3C rr,reroAoM KoHeqHbrx SJreMeHToB (4 uaca).

3. llsyueuue MeroAI,IK KoMrlbrorepHoro MoAeJrlrpoBalkrfl. TerrJroBhrx

nor4eficrnvft sa 3neKTpoHHEIe cpeAcrBa MeroAoM KoHeqHbrx gJreMeHToB.

(4 uaca)

4. tr{:yreHrze cuoco6os [ocrpoeHr4fl KoHeqHo-sret{eHrHofi cerKr,r B

pzBnr4qHbrx KoMrrbrorepHbrx cncreMax MoAeJrr4poBaHrrr: ANSYS,

SolidWorks Simultion (6 uacon).

5 OEPA3OBATEJIbHbIE TEXHOJIOTIU

5.1. ArcrnBHbre rr rrHTepaKTr{BHbre Qoprvru odyueHua

C Ilenbrc SopnaHpoBanLrfl, kr pa3Brrr4fl o6rqeupo$eccuoHzubHbrx Lr

upo$eccuoHaJlbHblx KoMnereHqnfi cry4eHToB n yre6HoM rrpoqecce lrcrroJrb3yrorct

aKTI4BHbIe I{ I4HTepaKTr,rBHbIe Qoprrau [poBeAeHnfl 3aHflTr4fi (npo6"rreMHoe r,r3JroxeHr4t

yre6Horo Marepl4€rrra, AeJroBhre u poJreBble l4rpbr, pa:6op KoHKperHbrx cr4Tya\tafi us

AetreJlbHocrla npo$unrHux npe4uplarrnfi u opranrasaquft) B coqeraHr.rr4 c

BHeayArrropHoft pa6oroft .

5.2. My"u rrnueguft Hbre rexHoJrorrrr{ o6yueHun

Jlerquouuue ganflTvrfl rrpoBoAtrcf, B MynbrrrMeAuituoft ay4trropr4kr

llcrroJrb3oB aHr{eM KoM rrbroTepHoro B?rAeolp o eKTopa v ay 4vo cncTeMhr.

CryAeurau qepe3 nI{TPAHET-cafir raQegpu AocrynHbr KoHcrreKr lexqufi

MeroAI,IqecKI{e yK€t3anurs, x CPC B 3JIeKTpoHHoM ql,rAe, yre6Hue nn4eoQrEnbMbr r4

peKJIaMHo-rzHSoprraaqtroHHbre Marepu€trlbl

oprauusaqufi.

upo$umHux npe4upumnfi



6. OIIEHOTTHbTE CPEACTBA AJrfl TErryrrIErO KOHTPOJTfl yCTTEBAE-

MOCTII, IPOMEX(yTOTIHOII ATTECTAIIU]I IIO ]ITOIAM OCBOEtglI1Lfl,

AI4CIII4IIJIIIHbI *t )rqEBHO-METOAIITIECKOE OFECIIETIEHTIE

cAMocro.fl TEJrbHofr ranorbr crvnEHToB

6.lBonpocbl K pefiruHr-KoHTpoJrro

Pefirunr-KoHTporn J\|bl

1. KonlnuorepHoe MoAenHpoBaHLIe rlmreHepHbrx 3aAarr B npoercrupoBanuvr

3C.

2. flonstlle KoMrrbrorepHoro MoAenrlpoBaHlrrr Ha ocHoBe MeroAa KoHerrHbrx

SJIEMEHTOB.

3 . CoepevreHHbre cpeAcrBa KoMrrbK)TepHoro MoAenzpoBannfl .

4. Mero.u KoHeqHbrx gJreMeHros. OcHoBHLIe rroqflTr4fl..

Pefirunr-KonTporru }lb2

l. PacqerHbre cucreMbr. floHsrue cerKlr.

2. Bulst KoHeqHbrx gJreMeHToB.

3. VpaerleHl4rr MareMaruqecrcofi Sueure. I4x upnrr,reHeHue B perueHnv 3a1arr

rpoerffktposaHnr 3C.

4. flpouHocrsofi aH€urlr3 rrprd crarl4rlecKl{x Harpy3Kax. flpnueneHr,re MeroAa

KOHCIIHbIX 3JIEMCHTOB.

PefirHnr-KoHTporn }lb3

1. [nnauuuecK]Ie Halpy3Ku. Cno6oAHbre rore6anu-fl KoHcrpyKr\Lrir.

llpnueneHpre MeroAa KoHerrHbrx oJreMeHToB.

2. Tenroeoit ale.a:l.us 3C. flpnueneHl4e Mero.{a KoHeqHbrx gJreMeHToB.

6.2 Bonpocbr K 3aqery

1. ArryarbHocrb KoMlbrorepHoro MoAenrtpoBan:afi. B 3a4a'rax

rpoercr{posaHrar 3C.

2. OcnoeHrre rr4rrbr prmKeHepHbIX sa4a't B npoeKTr4poBaHnr4 3C.

Cnoco6n perueHr4r B crrcreMe ANSYS.



3. OcnoeHrre rrrlrbr HHII(eHepHbIX 3aAarr B npoeKTupoBaHI4I4 3C.

Cuoco6u perueHut B cllcreMe SolidWorks Simulation.

4. flon.qrue cerKpr. CosAaHLIe v yrpaBJIeHVe [apaMerpaMLl cerKn B

ANSYS. Bru-fiHne Ha roqHocrb pe3ynbraroB.

5. flon.f,rue cerKr4. CosAaHue v yrpaBnenrle ilapaMerpaMu cerKlr B

SolidWorks Simulation. BnH.sHLIe Ha roqHocrb p$ynbraroB.

6. lloH.f,rpre rpaHlrrrHbrx ycnoeHfi. Onpe4ereHne rpaHHrIHbIX ycronrafi

ilrrfl rporrHocrHoro anarrusa xoncrpyruufi 3C. flpnrraep

MoAenEpoBal*rn e ANSYS u SolidWorks Simulation.

7. flon.srile rpaHurrHbrx ycnoenfi. Oupe4eueHue rpauuqHbrx yclonnfi

AJIA AnHaMrdqecKoro noBeAeHrIrI rcoHcrpyruufi 3C. flpurraep

MoAenupoBa:nv:s. e ANSYS n SolidWorks Simulation.

8. flonsrue rpaHuqHbrx yclonrafi. Onpe4eneHue rpaHuqnblx yclonufi

Anr rennoBofo anaJrvaa KoHcrpyKqnfi 3C. llpurvrep MoAenrlpoBanufl.B

ANSYS ra SolidWorks Simulatron.

9. flpunnep perueHun o6parnofi neroppexurofi 3a4a'rru s ANSYS.

l0.Vparnenvrfl. MareMaruqecrofi Snsuru. tr{x npurraeHeHue B perueHuu

3aAaq npoeKTl{poeaHut 3C.

ll.llpouuocrnofi aHarru3 rrpu crarllqecKnx Harpy3Kax. flpurr,renenue

MCTO,IIA KOHEITHbIX gJIEMEHTOB.

l2.flpurvrep perueHun oiparnofi Hercoppercurofi 3aAaalu B SolidWorks

Simulation.

l3.Teunoeofi pacrrer B SolidWorks Simulation. @yHrqnoH€trlbHble

Bo3MolcHocrrl. fpaHnuHble ycnoBr{rl.

l4.Tennoeofi pacqer B SolidWorks S{mulation. Craquonapnufi Lr

H ecrarlr4onapurtfi pexfl{Mbl.

6,3 CarvrocroflTeJrbnan pa6ora cryAeHToB

CaMocrosreJrbHar pa6ora cry.qeHToB BKJlloqaer 3aKpelJIeHHe

Teoperr4rrecKoro Marepr4€Lla, BbIrIoJIHeHI4e vHAuBvtAyaJIbHbIX zaaauuit,

roAroroBKa K na6oparopHbrM pa6orau, [oAroroBKa K 3aIrII{Te la6oparopHbrx



pa6or. OcHosa caMocrosrelrHofi pa6oru I43yqeHue peKoMeHAyeIvtofi

nlrreparypbr, caMocro-trrenrHrrfi iloucK un$oprvraqura rro BotlpocaM,

Bo3Hr4KarouIr4M npu BbrnoJrHeHrlpr ra6oparopHblx pa6or. OcnoeHofi o6reu

caMocro.flrelrHofi pa6oru rpararrcfl, Ha [o,qroroBKy K BbIloJIHeHpIro na6oparopHbx

pa6or, a raKx(e Ha [oAroroBKy K 3arrl]rre na6oparopnrrx pa6or. ms rroBblrueHlafi

eQ$err:nnHocrpr caMocro.flTemnofi pa6oru elKeHeAenbHo [poBoAtrct

KoHcynbraquu. Kporvre gToro e)KeAHeBHo opraHn3yerct o6uleHue Me)KAy

rrpenoAaBareJreM u cryAeHT€rMr{ c r4crronb3oBaHrleM 3neICTpoHHofi no.{rrr.

Cnncon BorrpocoB K caMocroflTe.Ilbnofi padore cryAeHToB:

1. Ocnoeurre grarrbl pa3BHTIiIrI rrI{cJIeHHoro €uI€uIIa3a.

2. Meroa KoHeqHbD( pasnocreft.

3. Mero.u KoHeqHbrx gJIeMeHToB.

4. YpannenvrMareMarl4.recxofi $nsuru.

5. llonflrr4e cerKr4.

6. flonsrue rpaHurrHblx ycronufi.

7. flonxrlre Haqa[bHbIX ycrosufi.

8. Ocnosubre rIlrrbr I4Hx(eHepHbIX 3aAaq rIpI4 [poeKTl{poBaHun 3C.



7 YTIEEHO.METOAI{IIECKOE I{ IIH@OPMAIINOHHOE OEECIIEIIEHIIE
AIICqI{IIJII,IHbI

a) ocHonnaq rnreparypa

1. flerpoe, M.H. Mo4erIapoBaHve KoMrroHeHToB vr sJreMeHToB

LrHrerpanbHbrx cxeM [3nexrponnrrfi pecypc] : yre6noe noco6ue / M.H. flerpoa,

f.B. fyaKoB. 
- 3nerrpon. AaH. - 

Cil6. : Jlaul, 201I. 
- 

463 Pexunr

Aocryn a : http ://e. I anbook. c om/books/element.php?pl I _id:66 I

2. ArsnrorcrHfi, A.A. SolidWorks Simulation. I4nxeHepHrrfi a:aarrvr3 Arrn

upo$eccHoH€rrroB : 3ailaqv, MeroAbr, peKoMeHA arlprvr [3rerrponrrrIfi pecypc]

Srerrpon. AaH. - 
M. : l$zII( flpecc, 2015. 

- 
562 Pexuivr Aocryra:

http ://e.lanbook.com/books/element.php?pl f 
-id:6995

3. ITIeslspKuH, A.H. Cucreua MoAenupoBale{ufl. u uccneAoBan]/^fl,

paAr4ooneKTpoHHbrx ycrpoficrn Multisim 10 f3nerrpoHHufi pecypc] :

3nerrpon. AaH. - 
M. : ISzII( flpecc, 2012. 

- 
360 Pexuu .qocryrra:

http ://e.lanbook.com/books/element.php?pl f -id:3 022

6) gonorulrreJrbHafl Jlnreparypa
1. IIaHroe JI.H., Acran-rHrl B.P., ,{onroe f.O., EnrpaQoe B.B. OcHoeu

rrpoeKTupoBaHu r sneKTpoHHbrx cpeAcrs: Y.re6noe uoco6ue. - BnaAuuup : Vlzg-

eo Bra4uM. roc. yH-ra, 2007. - 239 c. - KoJrurrecrBo oK3eMrrJrrpoB B 6u6ruorexe

BrfY 50urr.

2. Ansuorcrnfi, A.A. COSMOSWorks. Ocrosrr pacqera KoHcrpyKr1nfi va

npoqHocrb B cpeAe SolidWorks [3nerrpoHnrrfi pecypc] : cnpaBoqHnK.

Snerrpou. AaH. - M. : !\4I( Ilpecc, 2010. - 784 c. - Pexuu Aocryrra:

http ://e. lanbook. com/books/element.php?pl 1 -id: 1 3 1 8

3. ?I6paruruoa, I,I.M. Ocnoerr KoMrrbrorepHoro MoAenupoBaHprfl,

HaHocucrel,r f3nexrpounrrfi pecypc] : yre6Hoe uo0o6ue M.M. Vl6parnwon, A.H.

Konuror, FO.O. Hasapoe. - 3nexrpoH. AaH. - Cn6. : JIaHr, 2010. - 377 c. -
PexHrra aocryna : http ://e. I anbook. com/books/el ement.php?pl l -id: 1 5



IlporpanrM Hoe o6ecne.reH n e u H HTepHer-pecypcbr

1. http:l/www.cadfem-cis.rul

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

3. www.cad.ru

llpn nunoJrHeHpru na6oparopHrrx pa6or ucnonb3yrorc.s rraKerbr npolpaMM

SolidWorks, Ansys.

8. MATEP}IAJIbHO-TEXHA[IECKOE OEECIIEIIEHIIE AI,ICUUTIJITIHbI

MarepnarbHo-TexHlrrecKoe o6ecne.reHue AlrcqurrJrr{Hbr BKJrroqaer:

- o6opyAoBanrre crequarll4:uponannofi na6oparopuu (330-3)

KoMrlblorepHbre repMuH€urbr c npofpaMMHbrM o6ecne.reHueM SolidWorks,

Kompas, Ansys;

- gneKTpoHHbre 3anuckr KoHcrreKTa nerr{nfi (lrynrrnrae4na upeseuraquu) Ha

cepBepe raQegpu.



Pa6oqar rporpaMMa Ar{cqurrnuHbr cocraBJleua B coorBercrBl,I}I c rpe6onanufrMu O|OC BO

ro HarpaBJreulrro I1.03.03 KoncrpynpoBaHr,Ie LI rexuonorl4f, gneKTpoHHbIx cpeAcrB

Pa6ouyro rporpaMMy cocraBlrJl AoIIeHr ra$. ESCT Baparnn A.A.
(ono, noAnucr)

Peuenserrr
(npe4cranurem pa6oro4arenr) K.T.H. Vxun

(rr,recro pa6oru, AoJrxHocrb, @HO, noAnr,rcr)

Ilporparr,rrraa paccMorpeHa r{ o4o6pena Ha 3aceAaHIau ratpe4pu BSCT

flpororor Ns 4 or _10J2_.?0lL roaa

3aaelyroqufi xa(pe4poft FOCT Cyruxona JI.
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