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I{erauu

I UEJIU OCBOEHIIg ATICUUIJII,rHbI

OCBOEHI4{ ALICIII4IJII{HbI <CALS.TEXHOJIOILII4 B 9JICKTPOHI{KE)

'BJI'IOTC':
- Har{HTb CTyAeHTOB IrpI{MeHf,Tb coBpeMeHHbre rexHononilr,r rroAAepxGr,r

xr,r3HeHHOfO IIUKJT a ],/t}Aernir sneKTpoHnofi nponabrr[rreHHocrrl;

- c0oprr'rl4poBarb y cryAeHToB KoMrrJreKc MeroAoJrorrrrrecKr4x ocHoB.
ueo6xo4nMbrx AJrr rnarzQuqr4poBaHHoro ynpaBneHur upoeKTaMra c
I,IcnoJrb3oBaHrreM CAl,S-rexnolorufi .

2 MECTO Al,rcUnrrJrrrHbr B cTpyKTypE ollon Bo

,{ucqnuluua <CALS-rexHoJIorI4I{ B eJreKTpoHr.rKe) orHocr4Tcf K

Al4crlilrurlrHaM BaprrarusHofi qacru.

<Bxo4nrre> KoMnereHrILrH $oprrazpyrorcx rtpu rr3) reHnr{
rIpeAIIJecrByIo[II4x AplcqunJrr4H <<flporparvrMHoe o6ecne.reHr,re paspa6orrcra
gJIeKTpoHHbIX cpeAcrB), <<AntoMarI{3aII}If, npoeKTrapoBankrfl vr noAroroBKrr
npoH3BO.{CTBa IIeTIaTHbIX y3JrOB)).

3 KOMTIETEHIII,IU OEYTIAIOIIIETOCfl , OOPMIIPYEMbIE B PE3YJIbTATE
o c B oEHkrA IVrUIlIrIJrr,IHbI (MOAyJIfl )

B pe3ynbrare ocBoeHl{t ALIcqpInJrr4Hhr o6yrarorquftcs, AoJrxeH o6na.uarr
o6qenpoQeccuonalbHhlMl4 (Ottr() u npoQecclroH€rrrbHhrMr Gtr() KoMrrereHrlr4sMu B
qacrl't HarI€uIbHhIx sHaHzfi, yuenzfi u HaBhIKon, neo6xoAuMbrx B A€urbHefirueNr ,q;1s

npoQecczonalrHofi oplleHTaul{u u MorrlBr,rpoBaHHoro rrcrreHur ArrcqulJrrrH
yve6uoro [JraHa HanpaBJreHr.rr :

oK-3 roroBHocrblo K aKTI{BHoMy o6rq.";rro c KoJrJrer€rMr{ B nay.1rofi,
npol{3BoActseHHoft H coquaJlruo-o6ulectseHHofi csepax AerreJrbHocrr{;

oK-4 cnoco6nocrbro aAalrl{poBarbctr K r{3MeHsroul}rMc{ ycJroBr4rM,
[epeolleHl{Barb HaKo[JIeHHrrfi ourrr, aHaJlrrcI,rpoBarb cBolr Bo3Mox{Hocrg;

OI[K-I cnoco6nocrbro IroHLIMarb ocHoBHbre npo6neMbr B cnoefi upe4uernoil
o6lacru, nu6upam MeroAbr r{ cpeAcrBa HX peruenvrfl;



OIIK-2 croco6Hocrblo ucrloJlb3oBarb pe3ynbrarbr ocBoeHr4-f, Ar4crlurnr4H
nporpaMMhr Marr,r cTparypbr ;

nK-2 cnoco6nocrblo BbrIroJIHrITb MoAenrrpoBaHlre o6rexroe n rrpoqeccoB c

qenblo aIIaJWI3a LI OrITuMId3aIllILt HX IIapaMeTpOB C ECIIOJIb3OBaHLIeM pTMeIOIIIHXC'

cpeAcrB LlccneAoBantnrt, BKJIIoqa{ craHAaprHhle rraKerbr rrpl4KJra.{Hbrx nporpaMM;

nK-8 cuoco6uocrblo npoeKTl4poBarb MoAyJrr4, 6rorn, clrcreMbr Lr KoMrrJreKcbr

sneKTpoHHbrx cpeAcrB c freroM 3aAaHHbrx rpe6oeannfi.

B peynrrare ocBo oavr Ancrlrannv nu o6yraro tguitcr- AoDKeH :

3Haru:

- unSopMaIIHoHHbIe rexHoJrorLIE, rrpuMeHreMbre B HayqHbrx

r{ccneAoBaHEflx Vr [porpaMMHbre npoAyKTbI, orHocrqr{ecfl K

upo$ecczonalrHofi c$epe (OK-3, OK-a);

- TexHoJrofllro lpoeKTrrpoBaHufl, paspa6offiu u collpoBox(AgHufl,

o6rexros npoSeccuonalrnofi AerrenbHocrpr e o6racrn eneKrpoHnru (OIIK-1)

Yprerr:

A}l'jdII43Id'POBATb NPI4MEHI4MOCTb UPOIPAMMHbIX CPCACTB CALS-
rexHoJrorrrft n slexrpoHHofi rpoMbrrureHHocrn (IIK-2) ;

ylpaBnsrb rIpoeKTaMIa c vcloJIb3oBaHHeM CAlS-rexnonorHfi Ha

rrpeArpn-rrrtaxx (OIIK-2 ).

B.naleru:

IPOIPAMMHbIM}I CPEACTBAMU NIfr YTIPABNEHI4' IIPOEKTAMLI C

kt crroJrb3oBaHlreM CAL S -rexHolorufi (lIK-2, ltrt- 8 ).
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4 CTpyKTypA tI coAEpxAHI,IE AUCUruIJftrHhr
O6uat rpyAoeMKocrb AucqmJII,IHbI cocraBJuler 2 ga.rerHrre eArarrnrlbr, 72'nca.

Cnucor reM Jradoparopnbrx pa6or

l.Ocsonu rexHoJloruu ynpaBJleHkrfl, AaHHbrMr,r o6 us4euprrr gJreKTpoHr{Kn.

(4 uaca).

2. Llzyuem,re CALS-craHAaproB (4 qaca).

3. I4syrenue MeroAr4K yrrpaBJreHr4r KoHOLrryp arrneilr vgKelrus,

sJreKrpoH uKLr. (4 qaca)

4 . LIzyrcHI4 e MeroAI4 K cKBo3Horo npoexTrrp oBannfl u34eJruf4 sneKTpoHrrKlr

(6 vacon). n



5 OFPA3OBATEJIbHbIE TEXHOJIOIUU

5.1. ArcruBnbre l.t r.tuTepaKTrrBHbre Qoprvru o6yuenua

C rlenbro SopunpoBannfr vr pa3Bu^tufl o6qenpo0eccHoHarbHbrx u
npoSeccuoH€lrlbHblx KoMlrerenqufi cryAeHTon n yre6HoM rrpoqecce uclonb3yrorct
aKTuBHbIe I4 HHTepaKTVBHbIe $opuu npoBeAeHvrr^ 3auflTvrfi (npo6ileMHoe Lr3Jrox(eHlrrr

yre6noro Marepll€ua, AeJroBbIe E poneBble Elpbr, pas6op KoHr{perHbrx clrryaryufi wz

AetreJrbHocru npoSHnrHrtx npe4upnxruft v opraHr43arlufi) B coqeraHlru c

BHeayAlrropnofi pa6orofi .

5.2. My.nbrrlMeAufi Hsre rexnoJrorun o6y.renur

Jlexqnonurre 3auflTvrfl rlpoBoAtrTc.f, B Mynbrr4Me4nfinofi ayArtopuu c

llcrloJrb3oBaHrreM KoMrrbrorepHoro BrrAeonpoeKTopa u ay 4vrocucreMbr.

Cry4eHraM qepe3 I4HTPAHET-cafir xa$e4prr AocryrrHbr KoHcrreKr rerqnfi u

MeroAr4qecKlle yKa3aHnfl r CPC B 3neKTpoHHoM Br4Ae, yre6nue nn4eoQralbMbr 14

peKnaMHo-uHQoprvraqrloHHble Marepu€trlbl upoSlurHrrx npegnpuxrufi vr

oprannsaqufi.

6. OUEHOqHbIE CPEACTBA TJTfl TEKYIIIETO KOHTPOJIfl YCIIEBAE-
MOCTI{, nPOME)r(vrOqHOfr ArrnCTArI[U IIO TITOTAM OCBOF,HTTfl
AITCUUIIJI}IHbI II )^IEEHO.METOANqECKOE OEECIIEIIEHI{E
CAMOCTOTITEJTbHOfr pAEOTbr CTyAEHTOB

6.lBonpocbr K pefirunr-KouTpoJrro

Pefirnnr-KoHTporrn }{bl

1. Paseurue CAlS-rexHolorufi.

2. ConperraeHHoe MexAyuapoAHoe orpeAeneHne CALS.

3. KruoqeBbre o6nacrn CALS.

4. CAls-o6o-ilo.rru. Baxneitutwe opraHl43arlr4oHubre rexHoJrorukr, tro1ilep)Kr4-

BaeMbIe CALS [ap€IJIneJIbHoe [poeKTl,IpoBaHrae BkrpryanbHoe npeArrpvrflTve.

5. Tercyqee cocrosHlle HoBbrx IanQoprraalllaoHHhrx rexHoJrorufi B MlrpoBofi u:a-

AycrpHlr.

PefirHnr-KoHTpoJn J\b2



l. CALS - KoHIIenIIIrt HerlpepblBHofi KoMrrbrorepHofi noAAep)r(KH xH3HeH-

HO|O rILIKna I"{3AenHX.

2. P eaxuzar\uA KoHIIeilqrIIa He[peprrnnofi KoMrrbrorepnofi noAAepxKH ]rs3-

HeHHOFO IIHKna Id.3ileJruIs,.

3. BasosHe rrpr4Hrlrlnu CALS.

4. BagoeHe ynpaBneHrrecKne rexHoJrorprr4.

Peiirunr-KoHTpoJn }lb3

1. (Dasu )Kv3HeHHoro IIr4KJravr3ilenurr Lr noAAepx<rrBnroIrlve vrx uuf,opuaqn-

OHHbIe TeXHOJIO|HLI.

2. klnfuopMarl[oHHaf, MoAenb cJro)KHoro Lr3AeJrurr.

3. IrIuSopMarIuoHHar MoAenb npocrofi geralu. flpeurvryrqecrBa CALS.

4. 3$QemprBHocrb BHeApeHus CAlS-rexHolorufi .

5. 3:rauu )Ku3HeHHoro qI4KJra la34envrfl I4 rrpoMbrruJreuHoe aBToMaru3r.Ipo-

BAHHbIC CI4CTEMbI.

6.2 Boupocbr K 3aqery

l. Pasnurze CAlS-rexnonorzfi.

2. ConpeiraeHHoe Mex(AyHapoAHoe orpeAenenue CALS.

3. KnroqeBbre o6lacrH CALS.

4. CALS-o6oroqKpI. BaxHefirul4e opraHlr3arluoHHbre rexHoJrorrdn, noA-

Aep)Ifl4Baenaue CALS napa-uneJlbHoe [poeKTrapoBaHr4e BlrpryanbHoe

npeArrpr4rTHe.

5. Teryqee cocrotHlle HoBbIx Irn$oprr,raquoHHbrx rexHoJrorHfi n rraupo-

nofi nu4ycrpvrv. r

6. CALS - KoHIIerIII4t Henpeprteuofi KoMnbrorepnofi noAAepx(Kr4 )Kr43-

HeHHOTO rlr4Kna Id3AenLIfl,.

7. Peanu3a\vfl KoHrIenrIHH Henpepsrnnofi KoMrrbK)Tepnofi noAAepxKpr

xr43HeHHOfO rIr4KJI A ld34ennfl..

8. Easoebre rpr.rHrlunu CALS.



9. Ea^:oebre ynpaBneHqecKue rexHoJrorrau.

I 0. EasoeHe rexHoJro rurla yilp aBJreHHr AaHHbrMlr.

I l.IrlnSopMa\krfl o6 rasAenrau.

1 2. I{uQpoBoe npeAcraBJreHr4e MoAenu la34enrkrfl .

l3.(DasH x<lnHeHHoro qLrKna v34errufi u noAAepxprB€uoIqve vrx uHSop-

MauHoHHbIe TexHoJIOft4 r4.

I 4. I4HSopMarIrroHH€ur MoAenb cJro)KHoro tr3AeJrr.u.

I 5. I4n$opMarluoHH€ur MoAenr npocrofi Aer€urlr. llpeunrylqecrBa CAL S.

I 6.SQSerrLrBHocrb BHeApeHr.rr CAlS-rexHolorufi .

17.3ranrr )Ku3HeHHoro quKna v34ennfl I4 rrpoMbrrxneHHoe aBToMarH3u-

poBaHHbre cr4cTeMbr.

18.Aero\,Iarll3l4poBaHHbre cplcreMbr Aeno [por{3BoAcrBa. y[paBneHue

npoeKTaMu.

6.3 CarvlocroflTeJrbnan pa6ora cryAeHToB

CauocrotreJIbHEUI pa6ora cryAeHToB BKJrroaraer 3a4pelneHlre

Teoperl{qecKoro Marepl4€ula, BbrrroJrHeHrre uu4prBvrAy€urbHbrx zagalanit, rroAroroBKa

r la6oparopHblM pa6orana, noAroroBKa K 3arrryrre na6oparopHbrx pa6or. OcHosa

caMocrorrelrHofi pa6orrr r8rreHrre peKoMeHAyeuofi nr{Teparypbr,

c€tMocrotrenrHrrfi [oracK HHSoprvraqHH rro BorrpocaM, Bo3HHK€trouIuM [prd

BbrrloJlHeuull ra6oparopHblx pa6or. Ocnonnofi o6rervr caMocrorrelrnofi pa6oru

Tpa'Tarrcfl Ha rro4roroBK/ K BbrrroJrHeHldro na6oparopnrx pa6or, a rarcKe Ha

rloAroroBKy K 3al{llre ra6oparopnrrx pa6or. Nu roBbrrrreHur eSSerrueHocrpr

caMocrotrelrnofi pa6orrr e)KeHeAenbuo [poBoArrc.s KoHcynbrarlun. Kporr,re ororo

exeAHeBHo opraHlrcyerc-fl o6Iqenue Mex(Ay [perroAaBareJreM vr cryAeHT€rMLr c

LlcrroJrb3oBaHr{eM gJreKTpoHHofi rroqrrr. L

Bonpocu K caMocrosre.nrnofi pa6ore cryAeHToB:

l. VnpanJreHrre roH$nrypaquefi.

2. PDM - yrpaBneHne rrpoeKTHbrMv AaHHbrMr4.

3. SnercpoHH€ur quSponax noAnr4cb.

4. Vnpanneuue KarrecrBoM.



5. LlnrerpupoBaHHar JrorncruqecK€ur uoAAepxKa.

6. Cucreurr rexHurrecKoro o6clyxuBaHvrs H peMoHTa.

7. MarepuaJrbHo-TexHzqecKoe o6ecneqeHr.re.

8. KoHcrpyrcopcKrLs AoKyMeHT ar\krfl .

9. I4nrepaKTr{BHhre sneKTpoHHbre rexHuqecKue pyKoBo.qcrBa.

1 0.Tvuu npolr3BoAcrBa.

I l.CraHaapr MRP II.

l2.Cucrelrn ERP.

7 yqEEHO-METOAUqECKOE r{ TTHOOPMATITIOHHOE OBECnEqEHHE
AIICUKIJII,IHbI

a) ocHonHafl JruTeparypa

1. llerpon, M.H. Mo4ernpoBaHze KoMrroHeHToB yr 3JreMeHToB

uHrelpanbHbrx cxeM [3irexrponHrrfi pecypc] : yre6noe noco6ne / M.H. Ilerpor,

f.B. fyaKoB. 
- Slexrpou. A€lH. - CII6. : Jlanr, 201I. 

- 
463 c. 

- 
Pexuu

Aocryrra : http ://e. lanbook. com/books/el ement.php?pl 1 

-i 
d:66 I

2. ArsMoncxnfi, A.A. SolidWorks Simulation. I4nxeHepnufi aH€LrrB Anfl

npo$eccnoHaJloB : 3a4a'rv, MeroAbI, peKoMeHA arlvrtr [3lercrposnrrfi pecypc]

3rercrpon. AaH. - 
M. : $4I( flpecc, 2015. 

- 562 Pexpru Aocryna:

http :/le.lanbook.com/books/element.php?pl I _id:6995

3. ITIsslspKIaH, A.H. Cucreua MoAenr4poBaHus u uccJreAoBalus.

paAnooneKrpoHHbrx ycrpoficrn Multisim 10 [3nerrponnrrfi pecypc] :

3nercrpoH. AaH. - 
M. : gzII( llpecc, 2012. 

- 
360 c. 

- Pexuu Aocryna:

http ://e.lanbook.com/books/element.php?pl 1 _id:3 022

6) 4ono"rrHnTeJrbHas rnreparypa

1. llaHxoe JI.H., Acran.aHrl B.P.,

lpoeKTr4poBaHr4lr sneKTpoHHbrx cpeAcTB :

,{onror f.O., Eerpa$on B.B. Ourosbr

Y.Ie6Hoe noco6ue. - BlaAranaup : VIzg-



Bo BnaAuM. roc. yH-Ta,2007. - 239 c. - KoJlurrecrBo sK3eMrrn-f,poB B 6v6luorere

BrfV 50rur.

2. Atxtvroecxufi, A.A. COSMOSWorks. OcHoerr pacrrera KoHcrpyKrlufi Ha

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

3nerT poH. AaH. - M. : $zIK flpecc, 2010. - 784 c. - Pexnu Aocryna:

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

3. I46paruuon, I4.M. Ocnonrr KoMrrbrorepHoro MoAenupoBa:nr4fl

HaHocllcrerra [3nexrponHrrfi pecypc] : yre6noe uoco6rae M.M. Vl6paruvron, A.H.

Koeuron, IO.O. Hasapon. - SnerrpoH. AaH. - Cn6. : Jlaul, 2010. - 377

PexnNa,qocr.vna : http ://e. lanbook. com/books/element.pho?pl I id: 1 5

IlporparvrMnoe o6ecneqeHrr e u nnTepHer-pecypcbr

1. http://www.step.orgl

2. www.cad.ru

flpu aunonHeHl{I{ na6oparopHblx pa6or vcronrcyrorcf, rraKerbr rpolpaMM

SolidWorks, Ansys.

8. MATEPHAJIbHO-TEXHI4IIECKOE OEECNEIIEHIIE A}ICUUIJI}IHbI

MarepuanbHo-TexHuq ecKoe o6ecne.IeHlre AlrcqurrJrr{Hbr BKJrroqaer :

- o6opy4oBaHr4e crerlnulrrrl3rrpoBaHHbrx la6oparopufi (323-3, 330-3)

KoMlrblorepHble repMI{HarIbI c [porpaMMHhrM o6ecne.reHlreM SolidWorks,

Kompas, Ansys;

- gneKTpoHHbre MyJrbrnMe4vra [pe3eHTarlr4]r Ha cepBepe rcaSe4pu.
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PeqenseHr
(upe4cmnurelr pa6orogarenr)

flporparr,rrr,ra paccMorpeHa r4 o4o6pena Ha 3aceAaHrar,r xa$e4pu BSCT
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