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1 UEnrr ocBoEHlrfl, ilnuII,IrrJII{Hbr
I{en.auu ocBoeHlr.fl Ar{cuunn}IHbl <<BneAeuze B CALS-rexHoJIorI,II{

sJreKTpOHHbrX CpeACTB> qBJr.fl rOTCfl :

- Hayqurrb cry.qeHToB ocHoBaM rIpIlMeHeHI4q coBpeMeHHbrx rexHororuft

rroAAepx{Kr,r xr43HeHHoro ul4Kna sneKTpoHHbIX CpeACTB ;

- [onyqeHr4e cry,4eHTaMr4 HaBbrKoB pa6oru c [pofpaMMHbIMI4 npoAyKTaM?I

(SolidWorks, KOMPAS, ProtelDXP), flBnrrorrluMkrcfl cocraBHbrMrz qacrrMla

r{crroJrb3 o BaHvrfl, C AL S -rexH oJIo rI4I4.

2 MECTO AT4CIIITIJIpIHbI B CTPyKTyPE OIIOTI BO

,{ucqnnluua <<Bne4enue B CALS-rexHoJIorrrI4 gneKTpoHHbIX cpe.{crB)

orHocl{Tc{ K ALIcIIIaIJII,IHaM BapnarnBHofr qacru.

<<Bxo4utre) KoMrrereHrlr4r4 Qopruvpytorcfl npr4 r43yrreuvru ilpeArxecrBylolqux

Aplcqunnl4H: "BneAeune B cuelll4aJlbHocrb", <IrIHxeHepHa{ 14 KoMnbrorepHarl

rpa$uru, <I,krS opMarl4Ka)).

llolyuaeubre B rrpoqecce r43yrreHvrfl. Kypca KoMrrereHUHr4 l4cnonxyIorct npu

pr3)nreHr4r4 Ar4crlr4urr4H: <Ocuosbr KoHcrpyrpoBaHrlt sneKTpoHHbIX cpeAcrB)),

<<KoirantrorepHoe co[poBoxrAeHrre xI,I3HeHHoro III4I;rta 3neKTpoHHbIX cpeAcrB>,

rpv BbrrroJrHeHr4r{ ntrnycr<uofi xnarnQuraquousofi pa6oru 6axwranpa kr B

flpaKTlrqecrofi I{Hx{eHepsofr Ae.sreJlbHocrl4.

3 KOMIIETEHUI,M OEYIIATO IUEIO C,fl O @OPMI,IPYE MbIE B PE3YJIb TATE

O C B O E HI/.fl , ATICT\ I4II JII,I H bI

B pe3yJrbrare ocBoeHl4s Ar{cqurIJI?lHbI odyuatouquitcs, ,4onxeH o6laAaru

o6qenpoQeccuouanbHbrMr4 (OnK) KoMIIereH\LrflMvr B rlacrlr HarI€uIbHbIx zuantuit,

yrr,renufi u HaBbrKoB, ueo6xo4untrtx B AalrHefiurerrt Anfl npo$eccr,rosalrnofi

opr{eHTarlur4 kr Morr,rBr4poBaHHoro u3yrleHn.fl II4cIIu[II,IH yve6uoro rIJIaHa
$

HalrpaBneHLI-t{:

OnK-5 cuoco6nocrblo r,rcrroJrb3oBarb ocHoBHbIe IIpI4eMbI o6pa6omz u

IIp eACTaB |reHr4fl , 3 K C II e p I,IM e H TaJI b H bIX .{aH H bIX ;

O|IK-6 cuoco6socrb ocyqecrBJrrrb IIoucK, xpaHeHrle, o6pa6orKy u aHaJrLr3

unsopnaaqzu rr3 pa3nr{r{Hbrx Hcror{H[KoB 14 6az AaHHbIX, ilpeAcraBurb ee B



rpe6yeMovr Sopvrare c uciloJlb3oBaHueu nuQopMaqnoHHbrx, KoMrrbrorepHbrx 14

CCTEBbIX TEXHOJIO|HI4 ;

OIIK-7 cnoco6nocrn yqnTblBarb coBpeMeHHbre reHAeHrIr4H pa3Br4Tvtfl

gJIeKTpoHI{KI4, I43Mepr4TenbHoit pt Bbrrrr4clr4TemHofi TexHr,rKr4, rauooprr,rar{LroHHhrx

TexHoJrorzfr s csoefr npo$ eccr4oHaJrbHofi 4earelbHocrr,r ;

OIIK-9 cuoco6uocm Iacnonb3oBarb HaBbrKr4 pa6orur c KoMrrbrorepoM,

BJIaAeHHe Mero4aMH rauSopuarlr4oHHbrx rexuororufi, co6nro4eunft ocHoBHbx

fipaBlrn uHQopuaquouuofi 6e3onacHocrr4 ;

B pesynrrare ocBo eHVfl Anar\vilnurHrr o6yuarou1ufi cx AonxeH :

3narr:

- rrporpaMMHbre rponyKrbr, orHoc.flrr{Hecfl r< npoQeccr4oHaJrbHofi c$epe

paspa6orrrr4Ka 3neKrpoHHbrx cpeAcre (OIIK-9) ;

' TexHoJrofnro npoeKTr4poBaHufl) pa3paooTKr4 H COIIpOBO}KAeIJI.4.fl.

o6teKros npoQeccvosarsHofi Ae-srerbHocrr4 s o6racu,r 3neKrpoHr,rKr,r (Oltrt-
7).

Yuern:
- aHarrv3r{poBaTb npr4MeHr4MocTb rrpolpaMMHbrx cpeIcTB B

3neKrpoHuoft nporrbrrrrrreHHocru (OIIK-7) ;

B.naleru:

- nporpaMMHbIX cpeAcrBaMrl noAAepxKtr CALS-rexuolornft B

3neKrpoHuoft upovrbrrrrJreHHocru (O|IK5, OIIK-6) ;
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4 CTPyKTyPA I4 COAEPXAHIIE AIICIZIJII{HI'I
O6uras rpyAoeMKocrb Arrcur4rrJrr4Hbr cocraBilter 3 :a.rerHlte eAI,IHLIIIrI, 108 '{acos.

5 OEPA3OBATEJIbHbIB TEXHOJIOTNN

5.1. ArcrnBHbre H nHTepaKTIrBHbIe Qopnru o6yueHun

C rlenbro Qopir,rrapoBanvrs. Lr pa3Burur- o6qenpo$eccuoHaJlbHblx u

[pooeccr4oHuurbHbrx KoMrrereHr{r,rft cryAeHroB B yrre6HoM npoqecce I4cIIoJIb3yrcTct

aKTr4BHbre Lr uHTepaKTkrBHbre sopurr [poBe.4eHLrfl. 3a]F.flTtrfi (upo6leMHoe I43noxeHHrI

YIIE6HO|O MATEPHAJIA, AEJIOBbIE I{ PONEBbIC I4IPbI, RA36OP KOHKPETHbIX CI'ITYA\VilT H3

Aef,TeJrbHocTr,r npoor4nbHbrx rrpeAnpI,ItTI4fr kr opfaHH3aIII4fi) B COTIeTaHI4H C

BHeayAr.rropHofi pa6orofi .



5.2. Myl brr.r M eA r.r fi n nr e rexH oJrorIr u o6yu eH un

JlerqnoHHtre 3anflTr4s. rrpoBoA{Tcfl B Mynbrr4Meguituofr, ayilLrropr4u c

rrcrroJrb3oBaHr4eM KoMrrbroTepHofo BrlAeo[poeKTopa 14 ay AvrocHcTeMbI.

CryAeHrana qepe3 P'IHTPAHET-cafrr AocryrlHbl KoHcrreKr ner<qnfi 14

MeroAurrecKue yKa3aH:as. x CPC B oneKTpoHHOM BHAe, y.re6uue nra4eoSranbMbr H

peKnaMHo-znSopnrarluoHHbre Mareprranbl npoQuruHux upe4upnxrnft vr

opranuaaqufr.

6. OrIEHOrrHbrE CPBACTBA AJLtr TEKyTUET-O KOHTPOJTfl yCTTEBAE-

MOCTI{, ilPOMEXTYTOIIHOrT ITTTCTAIII4U TIO I,ITO|AM OCBOEH.IIfl
AI{CUUIJII,IHbM yTIEEHO-METOAI,ITIECKOE OFECIIETIEH]IE
CAMOCTOflTEJIbHOIZ PAEOTbI CTYNEHTOB

6.1 Bonpocbl K 3aqery

1. Paseurue CAlS-rexHoloruft.
2. ConpevreHHoe MexAyHapoAHoe onpeAeneHue CALS.

3. Kffoqeerre o6racrn CALS.

4. CALS-o6oroqKu. Baxnefiruue opraHl43allproHHbre rexHoJlorlzrl,

noAAepxr{BaeMble CALS napaJrneJlbHoe upoeKrrlpoBaHl4e

B HpryaJIbH o e Irp eAilpl/I.flrpIe .

5. Teryulee cocrof,Hue HoBbIX

vruponofi krHtrycrpuvr.

ttHQopuaur4oHHbrx rexuororufi B

6. CALS - KoHqenul4.f, uenpepunHofi KoMnbIorepuofr noAAepxKI4

XI43 HCHHOf O UI,IKN A V3 TE JTI4q..

7. Pearusaqrrs KoHI{enqrII4 HenpepblBuoft rounblorepHofr uo44epxru

x I,I3 H e HH O f O III4KJI A U3 [e Irr4s..

8. Easonrre rpI,IHIII4nu CALS.

9 . FasoeHe ynpaBneHr{ecKl,Ie rexHoJIorI4I4.

1 0 . F a: o n rre rexH oJIo rukr y np aB JI eHIa{ AaHHbIMI,l.

1 l.IrlnSopMarll4.f, o6 uzgenuu. r

1 2 . Ilu Qpo Bo e np eAcraBne H I4 e MoAenI,I vr3 Ie lrr4fl..

13.(Dasg xlr3HeHHoro III{Kna krcAenvrfl, Lr [oIAepXI4BaIoUI4e ux

uH$oprraIJI4oHHbIe rexHoJIorI4H.

1 4. IrIn$ opMaIII4oHHas MoAenb cJlontHoro lI3AeJIHt.

I 5 . I4H$ opMaIlI4oHHa{ MoAeJIt upocrofr AeraJII{. llperarvryutecrBa CAL S.

I 6. 3 S S errl4BHocrb BHeApeHI'Is CAL S -rexHolorufr



6.2 CavocroflTeJrbuar padora cryAeHToB

CauocrosreJlbHat pa6ora cTy.4eHTOB BKJrtOqaeT 3aKperlneHr4e

TeopeTvr{ecKoro MaTepvarru BbIIroJIHeHI4e krHI.vBr4AyaJlbHbrx 3aI.aHHV,

rloAroroBKa K na6oparopHbrM pa6orau, noAroroBKa K 3arrlrrre ra6oparopHbrx

pa6or. OcHoea caMocro-rrre.nrHoft pa6oru I43yrreHr.re peKoMeH.qyeuofi

rluTeparypbr, caMocroqremurrfi rroucK IauSopuaqun ro BorrpocaM,

Bo3HrrKarcrrlr4M npr4 BbrrroJrHeHr4r4 "ua6oparopHbrx pa6or. OcHoeHofr oSrev

caMocrorrelr,Hofi pa6oru rparr.rrcfl Ha rloAroroBKy K BbrnoJrHeHr4ro na6oparopHbrx

pa6or, a raKx{e Ha noAroroBKy K 3aruuTe na6oparopHbrx pa6or. !.rrr uonruxeHr4t

e$SexrunHocrr,r caMocroflremuoft pa6oru rrpoBoA{Tc{ KoHcynbrarJvru c

LrcrroJrb3oBaHr{eM rrHTepHer-rexsororufi. Kpoue 3Toro opraH?r3yercr o6ulenue

Me)KAy nperloAaBareJleM I4 cryAeHTaMr4 c I4cIIoJIb3oBaHI4eM 3neKTpoHuofr uoqmr.

Cnucorc BorrpocoB K caMocroflTer'Il,Hofi pa6ore cryAeHToB:

1. Eagonrre npHHIIHurr CALS.

2. Fasosrre ynpaBneHqecKlle rexHoJIorI4I4.

3 . E asosrre rexHoJlorr4vr y ilpaB.IIeHI4fl AaHHIIMI,I.

4. Pearusaqr4.s KoHqer[\Lrr4 HellpepblBuofi xoltnblorepHofi no44epNrn

xI{3HeHHOf O III,IKI a V3 nerIl4fl..

5 . I-{u$poeoe ilpeAcraBJleHl4e MoAenI4 u34eJrr4fl .

6. @asrr xH3HeHHoro III4Kna vr34elTkrfl, 14 noAAepx{I4Baloql4e I4x

uHSopnaarIHoHHbIe rexHoJIorI4I4.

Hurepaxu{BHble 3neKTpoHHbI e rexHl4r{ecKl4e pyKoBoAcrBa.

Oc HosHrre rr.rn bI [porr3Bo.qcrBa. B osN{oNuocrn ucrloJlb3o BaHvfl WM

rexsororrafr.

9. IrIHSopuaUHoHHat MoAenb npocroft Aerantr. llpezuyrUecrBa CALS.

7.

8.

10. Crauaapr CALS.



1.

2.

1

7 YIIEFHO-METOAI,IIIECKOE I,I I4HOOPMAIII{OHHOE OEECIIEqEHI,IE
AI,ICUIIilJII,IHbI

OcHonnar Jrr{Teparypa

I4n$opuarluoHHbre rexHonoruu Y\e5Hoe rrocolue I E.JI. Pyvrxuqena, B.B.

Cnrocapr; llol pe.q. JI.f. farapraHofi. - M: VIf,, OOPyM: HI,II{ I,In$pa-M,

2013. - 256 c.: Hn.; 60x90 ll16. - ISBN 978-5-8199-0305-6. Pexnrvr Aocryrra:

http ://znanium. c gm/catal o g.php?bookinfo:3 9 24 I 0.

I4HQopuarlr4oHHbre rexHoJrorhr4 ynpaBrreHr4f,: V.re6uux / E.B. rlepHuron. - 2-e

v3A., nepepa6. r4 Aon. - M.: I,IA @OPVM: HI,I{ I,InSpa-M,2013. - 368 c.: r.rrr.;

60x90 1116. - ISBN 978-5-8199-0524-l. PeNrau Aocryra:

http ://znanium. co.mlcatalo g.php?bookinfo:3 73 3 4 5

I4uSopnaarlr4oHHbre rexHoJrorr4r4 vr cllcreMbr: Y.re6uoe noco6ue I E.II.

eAoroea. - M.: I4l, OOPyM: HLIII I,IHSpa-M, 2A13. - 352 c.: un.; 60x90

l116. - ISBN 978-5-8t99-0376-6.

PeNrarvr ao cryua : htlp : //znanium. comlcatalo g.php ?bo okinfo:3 74 0 I 4

fono.n u ureJl b Ha fl Jrr,rreparypa

1. Irlu6opMarlr4oHHbre rexHonorl4l4 B HayKe n o6paeoBaHr4u: Vqe6noe uoco6ue

lE,.L @e4orona, A.A. @eAoron. - M.: l'IA OOPVM: IrIH@PA-M, 2011. -

336 c.: ran.; 60x90 1116. - ISBN 978-5-8199-0434-3. PexuM Aocryrla

http : //znanium. com/catal o g.php ?bookinfo:2 5 1 09 5

2. llaurcoe II.H., Acrauxuq 8.P., [orron f.O., Enrpa$on B.B. OcHonu

rrpoeKTr4p oBantrfl. 3neKTpoHHbIX cpeAcrn: Y.{e6Hoe noco6ve. - Bna4uurap :

I,I:4-no Braguvr. roc. yH-Ta, 2007. - 239 c. KoruqecrBo oK3eMrrrqpoB B

6u6ruorexe BnfV 50 rur. 
r

3. Mero4rr, MoAenr4 vr anropr4TMbl B aBToMarl4:uponaHHoff rloAroroBKe 14

orreparr4BHoM ynpaBneHr{r4 rIpoI43BoAcrBoM P3C: MouorpaSnt I M.B.

foronurrnHa. - M.: HI4I-I I4H@PA-M, 2013. - 277 c.: 60x88 1116.

(Hayvuax Mbrcnb; I,Iu$opuaruna). (o) ISBN 978-5-16-006259-4. Pexrzla

Aocryrra: http ://znanium.com/catalog.php?bookinfo:3 68405



llporparvrM Hoe odecne.reH I{e u u HTepHer-pecypcbr

1. http://wwwcals.ru

www.cad.{u

www.step.org

2.

3.

llprE nsruoJrHeHr4r4 ra6oparopHblx pa6or r4cnoJrb3ylorcr rraKerbr rrporpaMM

SolidWorks, AltiumDesigner, Ansys, Mathl-ab.

8. MATEPI,IAJIbHO.TEXHI4IIECKOE OEECIIETIEHI4E A}ICqUIJIIIHbI

MarepualbHo-TexHr{qecKoe o6ecneqeHrle AracrlurrJrr4Hbr BKJrroqaer :

o6opy4onaHtre creqlraJrr4:rzponaHHofi naOoparopuu (330-3)

KOMrrbIOTepHbre

repMr4HaJrbr c rrporpaMMHbrM o6ecueqeHl,IeM SolidWorks, Kompas, Altium

Designer;

- 3JIeKTpoHHbIe gailkrcu KoHcIIeKTa nexqufi (nrynrrurvrelr4a

rpe3eHrauvu) ua cepBepe ra$egpnr.



Pa6o'lafl. nporpaMMa rlrcqplnJrrzHbr cocraBJreHa B-coorBercrBlrrl c rpe6onanpr.rl,rr.r (DfOC BO

IIo HanpaBJIeH]IIo I 1.03.03 KoucrpylrpoBaHl,Ie LI TexHoJror]rs oJreKrpoHubrx cpeAcrB

Pa6ovyro rporpaMMy cocraBr4Jr AorIeHr xa$. ESCT Baparcr,ru A.A.
(OHO, noanucr)

Peqeu:enr
(upe.qcranurenl pa6orolare:rs) OAO BKEP A.III.

(uecro pa6orrr, 4olxnoorr, (DHO,

llporpauua paccMorpeHa r4 o.qo6pesa Ha 3ace,qanrara xaQegpu ESCT

flporoxor Ne 4 or _10J22Q_15_ rola

3aselyrolllufi r<a4eapotr 63CT Cyrur<ona JI.T.

(OHO, noAnncr)

Pa6oqag nporpaMMa paccMorpeua u oAo6peHa Ha 3aaeraHpwr yue6no-ueroAr.rtrecKoft xouuccr.rr.r

Ha[paBileHur I 1.03.03 Koucrpyuponasue u rexuonorl4fl aJreKrpoHHbrx cpeAcrB

flporoxor J\b 4 or _IQJ22Q_15 roaa ----\ aat
llpe.qce,qareJrb KoMr4ccuu Cyurr<ona JLT.

(ol4o, noanr.rcs)


