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I TIEJIII OCBOEHI,Ifl AIICUITIIJIITHbI

I{elxrr,ru ocBoeHr4r AkrcqurrJrrlHbr <<AsroMarvr3arlvs.

IIOAIOTOBKLT [pOr{3BOACTBa rreqaTHbrx y3noB) trBntloTcf, :

TIJIAT.

npoeKTr4poBaHnfl, 14

- I4syrenue cI4creM aBToMarLI3I4poBaHHoro npoeKTlrpoBaHkrr nerrarHbrx

- 3arcpenJleHlae HaBbIKoB pa6oru c KoHcrpyKTopcKofi ra rexHoloruqecrufi

AOKyMeHT alqineit, ucrroJrb3yeuofi npu [poH3BoAcrBe rrerrarHbrx y3JroB.

2 MECTO.UIICUIIIIJIIIHbI B CTPYKTYPE OOII BO

,.{ucqunlnna <<AsroMaru3aqt,z'fl, npoeKTr4poBaHr4f, u noAroroBKr{

nporBBoAcrBa neqarHbrx y3JroB>) orHockTTcf, K Arrcqunnr4HaM BapuarzsHoft rracru.

<<BxoAnrre>> KoMtlereHuplll Qoprraupyrorcx npv r43YrelJuu

npeAlrrecrByroulrlx Ar,rcqulnr{n 6ara-uaapcrofi noAroroBKr{.

3. KOMTIETEHIIUTI OEyIIAIOIIIETOC.fl , OOpMrIprrEMbIE B PE3yJIbTATE
o c B o EHufl , avcJ[r4rrJrl4Hbr (MoAyJrf, )

B pe3yJlbrare ocBoeHH{ AkrcqurnlrHbr o6yraroquitcs. AoJDKeH o6laAarr
o6qenpoQecczoHalbHblMl4 (Oltrt) u npoQeccr4 oHa JrbHbrMr{ (|tr() KoMnereHrlr{rMtr B

OK-3 roroBHocrblo K aKTI4BHoMy o6uleuuro c KoJrJreraMr4 B HayrHofi,

npor,r3BoAcrseHHofi u coqraJbno-o6qecrnenHofi coepax AerrenbHocrr,r;

OIIK-3 cnoco6nocrba AeMoHcrpllpoBarb HaBbrKr{ pa6oru B KoJrJreKTuBe,

rropoxAaTb HoBbre uAev;

OIIK-4 cuoco6nocrbro caMocrorreJrbHo

npaKTl{rlecnoft AesrerbHocrrl HoBbIe 3HaHI{f,

o6racru;

IIK-8 cnoco6nocrbrc npoeKTr4poBarb MoAyJrr,r, 6rorua, cr{creMhr r{ KoMrrJreKcbr

qacru Haq€ulbHblx gnanufi, yuenufi

npoSecczonalsHofi opueHrarlurr

yte6noro [JraHa HanpaBneHr{.rr :

HaBbIKoB, Heo6xo,quMhlx B AanruefinreM Ant
MOTI{BUpOBaHHOTO U3) IeHI,It AI4CIII4IJTLIH

H

n

rrpr{oopeTaTb

V VMEHKT' B

kr I{ctIoJIb3oBaTb B

csoefi npegueruofi

eJIeKTpoHHbrx cpeAcrB c yqeroM 3aAaHHbrx rpe6onanufi;



IIK-9 croco6Hocrbro pa3pa6arbrBarb rrpoeKrHo-KoHcrpyKropcKyro

AOKyMeHTarIr4rO Ha KOHCTpyKrIrrr{ 9neKTpOHHbrX CpeACTB B COOTBeTCTBI{}r C

MeroAr{rr e c KrlMr{ rr H opM arr4 BHbrMrl rp e 6 onan Lrflv,.vr.

B p esymrare o cBo elaLrfl , Arlcqurnl{Hu o 6y.ralo ryuitc x A onxeH :

3narn:
- MeroAoJroflrro aBToMaTr{3rrpoBaHHoro [poeKTI4poBaHI{t SJIeKTpoHHbIX

ycrpoficrn (OK-3, O[IK-3, OIIK-a);

- TexHoJIOfI4IO KOHCTpyrrpOBaHVfl, kr MeTOAbr H3TOTOBJIeIII1Ifl [eIIaTHbIX TIJIaT

(orrK-3, orIK-4).

Y*rers:

- pa6orarb c coBpeMeHHbrMrd CAIIP nerlarHhlx rJlar (fIK-8, K-g)t
- co3AaBarb onr4caHkre gJreMenurofi 6a:u gneKTpoHHbIx ycrpofictn

(ilK-8, K-q);
- BbrrroJrHrrb gneKTplrqecKr{e [pI,IHIII{[u€rIIbHbIe CXeMbI yCTpOLICTB B

cArIP (tIK-8, K-g);
- rlpoeKTldpoBarb nerlarHble rlJlarbr aBToMarH3rrpoBaHHbrM clroco6ou n

BbrrroJrHrrb qeprexu rerlarHblx rIJIar (fIK-8, ltr(-g).

B.raAerr:

- MeroAr{xofi anrouar}r3upoBaHHoro rrpoeKTupoBaHlrt nerlarHblx nJlar

(tIK-8, IIK-9);

- [porpaMMHbrMr{ cpeAcrBaMl4 paspa6orru gJIeKTpoHHbIX

ycrpoficrB Ha rreqarHblx y3nax (lIK-8, ttr(-g)
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I 3narolrcrso c
rnar$opuoft
Altium Desiener

I I 2 lq,/50o Vcrurrft oupoc

2 Paspa6orxa
rraoAenefi

KOMIIOHEIITOB

2-
4

6 12 2c/33.3o/o Vcnrufi onpoc, p.nltfel

J Paspa6orra
enerrpr,r.recxofi
npunqnnuamnofi
cxeMbr B cpeAe
Altium
Desisner

5-
8

8 12 2,s,./25.IYo ycrmrft onpoc,

4 Ananoro-
qurbposoe
MOAEJII{POBAHHE

I 9-
t2

8 t6 2q./25.0o4 Vcnrrrfi oqpoc, p.rNl2

5 Paspa6orra
neqaurofi rrJrarbr

I l3

l8

t2 t6 3s./25.0o/o Vcrruft onpoc, p.xNs3

Bcero 36 63 l0'a./27.8% SrsalaeH
45 qacon

3 CTPYKTYPA II CO.{EPXAHIIE AIICqLIIIJIIIHbI
O6qar rpyAoeMKocrb rprcqurrJrrHbr cocraBJlter4 3a.rerHble e.ryIulluw,144uaca.

5 OEPA3OBATEJIbHbIE TEXHOJIOTUU

5.1.. ArcrnBHI'Ie r rIHTepaKTIrBHbIe $oprvlu o6yvenur

C rleJrbro Qoprr,rupoBaHu.f, u pasBvrrvrfl. o6rqenpoQeccuonanbHbrx 14

BHeayAuropHofi pa6orofi .

upooeccuoH€rJrbHbrx KoMnereHrlr{fi cryAeHToB B yrre6HoM npoqecce I{cnoJlb3ylorct

aKTr{BHbre r4 r,rHTepaKTr4BHbre sopurr npoBeAeHvrfl, sar'flTvrfi (upo6leMHoe I{3JIoXeHI4,I

rre6Horo MaTepr,r€rJra, AeJroBbre r,r poneBbre LIfpbI, pffi6op KoHKpeTHbrx cllTyar\uUr kr3

AeflreJrbHocrtr [po$r4nbHbrx npeArrpl4.flTl{fi u opraHu3allufi) B corleraHl{I{ c

5.2. My.n brrrMeArlfi nrre rexHoJror[u o6yqeH ufl

Jlerquonnrre 3arrflTvrfl. rrpoBoArrct B Mynbrl{MeAufiHofi ay4Lrropvril c

r{cnoJrb3oBaHr4eM KoMrrbroTepHofo Br4AeonpoeKTopa LI ay AI4ocrIcTeMbI.



Cry4enrau qepe3 I4I{TPAtIET-cafir raQe4psr AocrynHbl KoHcrIeKr nerqufi u

MeroAnuecKr4e yKa3aHr{fl r CPC B gneKTpoHHoM BrAe, yre6uue nIa,4eoSunbMbl I{

peKJraMHo-nuSoprvrarluoHHbre Marepr{€ulbl npoQumnrrx upe4npurrufi u

opranusaqufi.

6. OUEHOqHbTE CPEACTBA AJIfl TEKyIUEIO KOHTPOJIf, yCIIEBAE-
MOCTII, ilPOMExtvTOTIHOfr ATTECTAUIIU ilO IITOIAM OCBOEHIIfl
AIICIIIIruII{HrM yqEFHO-METOAIIqECKOE OEECIIETIEHI'IE
CAMOCTOflTEJIbHOfr PAEOTbI CTYAEHTOB

6.lBoupocbl K pefi runr-KoHTpoJrro

Pefirnnr-KoHTpoJm J\bI

1. Ycnosno rpaQuqecKoe uso6paxenze 3P3 no |OCT (ttp" seo6xoAttMocrl{

€urbrepHaruBHbre raso6paxe nux) .

2. Salanr{e BbrBoAoe 3P3.

3. CosaaHlre noca,uorrHbrx Mecr 3P3.

4. floArurorreHrle 3D ruoAenla 3P3 s CAIIP Altium Designer.

Pefirunr-KoHTpoJn J\b2

1. ,{ruraur,rKa p€BBtrrrrr rexHoJroruqecKl,Ix [poqeccoB tl3roroBJlenlrfl, [eqarHblx

NJIAT.

2. flpo6retvrrr err6opa 6a.eonblx MareprIaJIoB rIerIarHbIX rIJIar.

3. Xzlrll.recrlafi vr Apyrlre [pocrble cnoco6rr I43roroBJIeHVs. oAHo- 14

AByXCTOpOHHT{X nerlarHblx nJIaT.

4. Korra6uHlrpoBaHHbre MeroAbr r{3roroBJreHllt AByxcropoHHl{x rrerlarHblx rIJIar

c MeraJrJrrrsaquefi [epexoAHblx orBepcrnilt L

5. Mero4 MeraJrJrr3a\uv cKBo3Hbrx otnepcrufi vr Apyrlre MeroAbI

LI3roroBJIeHI{f, MHofocJloftnrrx nerlarHblx nJlar.



Pefirnnr-KoHTporn I{b3

1. Gerber-Safiru.

2. @aitn cBeprroBKrd @C Drill)
3. flo4rruoqeHr,re 6u6tnorex n Altium Designer.

4. Irlrranopr/excuopr Qopuaron. IlolyreHr{e BbrxoAHofi 4oryueHrarlun
5. [unauura pa3Bvrrvrs, TexHoJrorplrlecKlrx lpoqeccoB r43roroBJrentrs,

rleqarHbrx rrJrar. Csssr c npoeKTorra e Altium Designer.

6.2 Bonpocbr K gK3aMeHy

1. OcHosbr aHaJroro-qnQponolo MoAeJrupoBalr4fl, s Altium Designer.

2. Mo4enr,tpoBaHr{e orleKTpurrecKlrx cxeM.

2. <<llocrtorroJrorurrecKoe) MoAenrapoBaHlre.

3. AnarrE3 rlenocrHocrr{ cr{rH€IJroB Ha rrerrarHbrx rrJrarax.

5. Paspa6orKa neqarrrofi nJrarbr s Altium Designer.

6. VcrasoBKa npaBr{Jr rpaccupoBKrr.

7. PasrraeureHlre KoMnoHeHToB.

8. @oprr,rupbnaune rorroJrornu [eqarHbrx rrpoBoAHLrKoB. OnruMns a\Ltfl

9. [o6aeleHlre MexaHuqecKr{x Aeralefi.

10. Gerber-Qafirrr.

1 1. (Dafin cBepJroBKz (DC Drill)
12. lloruuroqeHue 6u6ruorer s Altium Designer.

13. Irllauopr/ercnopr Qoprraaron. flonyqeHlre BbrxoAHofi 4oryrr,reHrarlLrr{

14. .{uHarr,lrxa pa3Bvrrvfl, TexHoJrorI,IqecKLIX npoqeccoB r{3roroBJreHns

rerlarHbrx rrJrar. Cs.f,ss c [poeKrorr,r s Altium Designer.

15. lloarrrrorreHr{e 3D nao4ener 3P3 s CAIIP Altium Designer.
t

6.3 CaprocrosreJrbnan paGora cryAeHToB

CauocrosreJrbHa{ pa6ora cryAeHToB BKJrroqaer 3aKpenJreHne

Teoperl4rlecKoro Marepl,Iana, BbInoJIHeHI{e I4HAI{BI{AyaJIbHbtx sa4arruitr rloAroroBKa

K npaKTLIrIecKI{M pa6orau, rroAroroBKa K 3aIrIr{Te. Ocnosa caMocrorrelrnofi
pa6otu I/t3yqeHr4e peKoMeHAyerraofi Jrr4Teparypbr, caMocrorrelrnrrfi rolrcK

znQoprraaqura rro Bo[pocaM, Bo3Hr{KaroqI,IM nprr BbrrroJrHeHr{u [paKTLtrrecKrrx



pa6or.

OcHosHofi o6reu caMocrotTeJlrnofi pa6oru TpaTurct Ha noAroToBKy K

BbrrroJrHeHr4ro [paKTlilrecKr[x pa6or. IJgIs rroBbIIIreH]Il sftQexrunHocrll

c€tMocrorrelrnofi pa6oru e)KeHeAenbno rlpoBoArrclt KoHcynbralluu. Kpovre gToro

e)KeAHeBHo opraHr,r3yerctr o6qeHze Mex,qr [penoAaBareJleM u cryAeHT€lMpI c

LIcrIoJIb3oBaHpIeM gJIeKTpoHHofi uo.rtH.

Bonpocu K caMocroflTeJrbHofi pa6ore cryAeHToB:

1 . Xaparrepkr crlrKa noKoJreHr4fi 3C no KoHcrpyKTI,IBHo -TexHoJloruqecKuM

npr{3HaKaM.

2. OcHoeHbIe ycJloBuxpazpa6orKl{ I{ npo}I3BoAcrBa npoAyKIIHrI Ha ypoBHe

Jrfrurr,rx MlrpoBbrx o6pasqon.

3 . f u6ras aBToMarlr3arllrf, MHoroHoMeHKJIarypHoro np oLI3BoAcrBa KaK ocHoBa

pa3Bvrrus. npo r{3 BoAcrn e nno fi 6 a:u.

4. O6ecnerreHr4e HaAex(Hocru o6opyAoBaHI,It tI KoHTpoJIb rexHoJlortlqecKl{x

rpoqeccoB.

5 . Ka.IecrBo TIpoAyKIII{I{ : TepM}IHon orurfl, I{ MeroAbI oIIeHKI4.

6. TexHolornrrHocrb KoHcrpyxqufi 3C: oqenKa Id crroco6rt o6ecneqeHlrt

7. CyqHocrb cr{creMHoro rroAxoAa rrpLT peIueHLIrI KoHcrpyKTopcKo-

TEXHOJIOII{qECKI{X 3AAAIT.

8. ,,{nnarr,rrrKa pa3Blrr}rr rexHororlrrrecKl4x rlpoqeccoB }I3roroBJleHaf, rleqarHblx

TIJIAT.

9. flpo6neN4rr err6opa 6asonrrx Marepv€IJIoB [erIarHbIX nJrar.



7 YTIEEHO-METO.IAIIECKOE II IIHOOPMAII}IOHHOE OBECIIEIIEIII4E
ATICqIilIJII{HbI

a) ocnonnafl Jrrreparypa

1. IOsona, B. A. OcHosrr npoeKTr{poBaHl4t eJIeKTpoHHbrx cpeAcrB.

KoncrpyupoBaHl4e eneKrpoHHbIX rvro4ylefi nepBoro crpyKTypHoro ypoBHt

[Snerrponnrrfi pecypc] : ITa6. rpaKrtlKyrrr / B. A. IOsosa. - KpacHotpcK : Cu6.

6elep. yH -r, 2012. - 208 c. - ISBN 978-5 76381421-6 - Pexuu Aocryna:

http ://manium. com/bookread2.php?book:4420 89

2. Aelyrona, IO.O. Ocnosrr aBToMarLI3kIpoBaHHoro rlpoeKrrlpoBaElrt'

[3nerrpoHHnfi pecypc] : y.re6. uoco6ue / IO.O. Auyrona. - MuHcr: Bnru. urK.,

2013. 217 c.: vr1. - ISBN 978-985-06-2316-4. Pexnu Aocryna:

http ://znanium. com/bookread2.php?book:5 0923 5

3. CAIIP rexHoJrora Marrrr{Hocrpourentr: V.Ie6Hur/3.M.EepnI'IHep,

O.B.TaparbIHoB - M.: (DopW, IildI I{HOPA-M, 2015. - 336 c.: 60x90 1116. -

(Bncuee o6pa:oaanze) (llepenn€t) ISBN 978-5-00091-043-6 Pexuu

Aocryrra : http : //znanium. com/bo okread2. php?book:S 0 1 43 5 .

6) aonorHrrrerrbHafl JrrlTeparypa

1. flanxoe JI.H., Aclansrul B.P., ,{onron f.O., EnrpaQon B.B. OcHosn

lpoeKTr4poBaHrrf, oJreKTpoHHbrx cpeAcrs: V.re6Hoe noco6ue. 'Bna4IEut'tp : I4sl-

no BlaguM. roc. yH-ra, 2007. - 239 c. - KoJII4necrBo oK3eMrIJItpoB B 6Ia6luorere

BilV 50un

2. IOproe, H.K. Texnonorus rpoH3BoAcrBa eJreKrpoHHbIX cpeAcrB

[Snenrponnrrfi pecypc] : yre6uur. - SlerrpoH. AaH. - Cn6. : Jlanl, 2014. -
475 c. ISBN 978-5-8114-1552-6- Pexzvt Aocryrla:

http ://e.lanbook. com/books/element.php?pl 1 -id:4 1 0 1 9

3. Mrrroe f. B. fle.rarHue nirarbr: nsr6op 6asosrrx MarepLI€IJIoB I

f.B.Munos - M.: fop. nunux-Tenerorvr, 2015. - 176 c.: 60x88 1/16 (O6loxra)

ISBN 978-s-9912-0486-6

http ://znanium.com/bookread2.php?book:5 66 1 49

Pexuu AOCTyTIa:



IlporpanrM Hoe o6ecne.reH rle r Ir HTep Her-pecypcbr

Altium Designer.

MarepnarbHo-TexHr{qecKoe o6 ecue.reHl{e Ar,rcqr4rrJrr{Hbr BKrrcqaer :

- o6opy4oBaHr{e cnequ€rJrusrEponanHofi ra6oparopufi (323-3, 330-3)

KoMlblorepHbre repMr4H€urbr c rrporpaMMHbrM o6ecue.reHrreM Altium Designer;

- eneKTpoHHbre MyJrbruM e Avra npe3eHTarl krkr Ha cepBepe raQe4pu ;

- I4HTPAHET-cepeep noramnofi cerr4 raSe4pu c Wi-Fi - poyrepoM

6ecuponoAHoro Aocryrra Ha reppkTropr{u noMerrleHufi ra$e4pu

flpn nrruoJrHeHlru [paKTprqecKlrx pa6or ucnoJrb3yrorc.f, naKerbr nporpaMM

8. MATEPIIAJIbHO-TEXHUqECKOE OEECIIEqEIII,IE AIICITIIIJIIIHbI



Pa6o.ra{ ilporpaMMa Ar,rcqurrJr[Hbr cocraBneua B coorBercrBr,r]r c rpe6onanvflMtr O|OC BO

ro HarIpaBJIeHEIo I 1 .04. 03 KoHcrpyupoBaur{e r,r rexuoJrorrrr aneKTpouHbrx cpeAcrB

Pa6o.ryro nporpaMMy cocraBurr AorIeHr xaQ. FSCT Baparun A.A.
(ol4o, no4uucr)

PeqenseHr
(npe4cranurem pa6oro4are.ua)

flporparrair,ra paccMorpe*au o4o6pena Ha 3ace.4auuu ra(pe4pu E3CT

flporoxorN 6 or !2_&_2015._ropla

3ane4yroquft xaSe4poft ESCT Cyurona JI.T.

(OHO, nognucr)

Pa6oqa"s [porpaMMa paccMorpena u oAo6peHa Ha 3aceAaHur.r yre6no-rraeroA[qecKoft rounccnu

HanpaBneHus I I. 04. 03 KoucrpyupoBaHlre lr rexuoJronu gneKrponubrx cpeAcrB

flpororon }s 6 o'r f202.201,5 ropLa

flpe4ce4areJrb KoMr,rccnu Cyrurona JI.T.

(uecro pa6orrr, AoJrxHocrb, @lIO, uognucr)

(oHO, noAnr.rcr)


