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1. rIEJrr4 OCBOEHI{g II4CUVIII,IHbI

I{enriuz ocBoeHus AI,IcqIIJITIHII <KoncrpyzpoBaHue oneKTpoHubrx rr 6r,rorexnrl.recKux
cpeAcTB) rBJrrloTcr:

o r3freHlre Mero.qoB KoHcrpy[poBaH]rr gneKTponurx u 6uorexH[qecKr.rx cpeAcrB
(3BTC), o6ecne'u.rsaroil{Irx ux ([ymquoHr,rpoBurrrrre B coorBercrBrrr.r c rpe6onanwtM4rgaAe)Kgocrr,r
lI ycJroBll rMrr sKclnyaT ar\filri
' o [oryqeHl4e sftailnirr4 HaBBIKOB KoHcrpyr,rpoBanrr.f, gJreKTpoHHrx rn 6norexgl4rrecKr.rx
cpeAcTB

2. MECTO AIICqUIJII,IHbI B CTpyKTypE oIIotI BO

.{zcqrEnnI'rna <<Koucrpy}rpoBaHlle gJIeKTpoHHbD( r.r 6zorexnuqecKr,rx cpeAcrB) BXoAr,rr B
yre6nufi nnan 2014 roAa Haqiula no.qroroBKr.r rroA r,rHAeKcoM El.B.OA.1 3. 3ansrux rpoBoArrc.f, B
8-ou ceuecrpe.

,{ucqunrmua 1aznpyetcx Ha floryqeHHbrx cry,qeHTaMLI 3HaHr{fix cxeMorexHfi.recrofi n
KoHcrpyKTopcxofi [o.qforoBKl{ B ALIcq[IrJIwHax: <<Teoperu.recKr,re ocHoBbI gneKTporexHrrKl,D),
<<Ocnoshr gneKTpoHI{KID), <<KoIrtnoneHTbr gJreKTpoHHbx cpeAcrB), <<Anzuroronan rn qraspoBat
gneKTpoHl'Irco>, <<KoncrpyKIILIoHHbIe, gJleKTporexnzqecKlre lt 6nouarepuaJrbD), <Vsnbl u snere"r",
6raorexHzqecKl{x c}IcreM)), <I4nxeuepnu vr KoMlbrorepnax rpa([nnao; ooc"oBhr rrpoeKTr,rp o,,a'vrfl
Hecyrql4x KoHcrpyKrluft ra uexanrl3MoB 3C>, a raKxe B rrep]rog yre6noft ri [pot43BoAcrsengoft
[paKTr.rK.

3nanr'r.r, [oJrrreuubre cryreHTurMr,r B Aasgoft Ar.Icrlurrn]rne, ]rcrroJrb3yrorcr up]r
filrpoxoxAeHrrufipe&rrunorrlnoft flpaKTLtKI4lI BrIrroJIHeHHlI Bbmycxuoft xsanfiQzraquonnofi pa6oru
6arananpa.

3. KOMIIETEHIII,ilI OEYqAIOIIIETOCflN OOPMIIPYEMbIE B PE3YJIbTATE
o cB oEHvrn wrcwrurr4Hhr (MoAyJrfl )

B pesynrtate ocBoeHLLf, ALIcqIITJII,IHu o6yrarorqraftcfi AoJrxeH AeMoHcrpr4poBarb cneAyroq]re
peyJrbrarhr o6pa.:onanux :

- cnoco6nocrblo pelllarb 3aAarlu arrulnga u pacqera xaparcepr4crrrK gneKTpr{qecKr.rx qenefi
(orrK-3);

- cnoco6nocrbro rpoBoAlrrr rroBepKy, Hzrrr4ffiy ri perynrpomy o6opyAoBagr{r, nacrpofrry
lrporpltMMHBx cpeAcrB, I,IcloJIByeMbx Nn paspa6oncr.rr {por{3BoAcrBa vr nacrpofirn
6uoue,qrrlzncroft Ir gKoJronlrrrecxoft Texur.rKpr (tIK-8);

- roroBHocrblo K rlpar(Tl,IllecKoMy npr{MeHeHr,IIo ocHoBHbD( npaB]rJr BbrrloJrrreHr,rf, peMoHTa r,r

o6crryNr'Inanr'Ir Me.ryIqLIHcKofi rexnrErr.r, ocuoB Texrrononrlr o6cnyxrEnanr,rx Me.ryrqr.rgc1ofi rexnzxr,r
(IIK-e); r

1) 3narr:
o MeToAIIKI'I aHanlil3a }I pacqeTa xapaKTepLIcTLIK sJleKTpuqecKrx rleneft (OIIK-3)
2) Vuerr:

' npuMeHtrb ocHoBHbre [paBI,IJIa BBIrroJIHeHus peMoHTa r o6clyxvBant4s. rueAurluncxoft
TOXHI{KLI, ocHoB TexHonoil{u o6crryxnBanvrs. MeAr.rqr,IucKoft rexnuxu @K-9)

3) Bnagerr
o cnoco6Hocrbro rIpoBo,qLITb rloBepKy, HaJraIKy vr perynlrpoBKy o6opy4onauux,

nacrpoftry uporpzlMMHblx cpeAcrB, I,IcrloJrb3yeMbrx gnr paspa6orKrr, upor,r3BoAcrBa r,r

nacrpoftru 6uoueAurlnncxofi r,r gKoJroruqecxoft TexHr4Kz (nK-s)



4. crPyKTyPA kr corEpxAHIrE rucqurrJlldHbr ,,KoHcrpyupoBaHrre
gJrerTpoHnrrx lr dr.rorexHnqecxnx cpeAcrB rf

^ -4.1. 
Tpygoelrrcocrr 6asonbrx pa3AeJroB ArrcumJrrrHbr

o6qas rpyAoeMKocrb rprcrlr{ru,"Hhr cocraBJrfler g saqsfi*x e&r'r4rl 2gg qacos.
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Jra6oparop-Tl:-_p,6o"",0;t#;I"Tu]HTil#ffi#"f X.T#H^I*,*,spo'ranr'o,
cornacHo T4IiAIIBIaAyaJTbHbIM 3a.qaHLI.flM rO Me?o,quqecKrM paspa6orranr. I{enicoo6pasno
rrHNLBr4AyaJrbHbIe gaAaBxfr AaBarb no reMe BKP 6arananpa u reMe KypcoBoro ilpoeKTa.Konrpernrrfi [epeqeHb pa6or AJII Ktul{Aoro cryAeuTa oflpeAeJurer [pe[o.{aBareJrb, ne4yrqvrftna6oparopHhle 3aHtrI'It c rreroM Mreuilff cryAerrra lr pyKoBoAr.rreJrr BKp crygegTa rrpecneAy{Ilenb - o6ocnoearr lr yJIrrm?ITb [pl4HuMaeMrre s BKP 

"ei""""cn[e perrrenr,r.fi.



Pa6orrr npoBoArrcfl no npr{Hrlr{ny aHaJrH3a, crruTe3a, pacqeroB kr o6ocnosanl,Ift
KoHcrpyKrluft or HrlICHlrx yponueft (rraoayiru) .4o BepxHllx, or pyrHofi paspa6orxl{ Ao Malrluuuofi.

Uurn pa6or J\b2-4 ilpeArroJraralor cr,rHTes v anurLrs MlrKposJreKTpoHHbrx 6.noron u tqeeK
pa3nr{rrnbx yclonufi gKcruryararlr{r{ r4 gJreMenruoft 6asrr ua ocHoBe uuoroo6pa:Ilf, Bo3Moxnhrx
rrpoeKTHbD( peruenufi c ucnoJrb3oBanr4eM 3BM. floeroruy rluxn pa6or opraHI,I3oBaH rlo npI4HuI4rIy

npoeKTr,rpoBanr{r or o6uero K rracrHoMy c nlr6opoM rr uponeproft onrI,IMaJIbHoro BaprraHTa

perrreHr.rr, Arr qero Heo6xoAnuo co6mo,qarb yKffi aHHyIo nocJleAoBareJlbHocrb pa6or.
Pa6ora Jt 1 . llpoercr{poBaHl,Ie nu6ponpo.rubD( .fl }IeeK 3BTC.
Pa6ora Jt2. llpoer<rr{poBaHue sqeeK 6roros SETC III u IV nororenprfi.
Pa6om JS3. Pa:pa6oma KoHcrpyKIIuu 6lora SBTC IV norolenns.

4.3 TepraruKa rrpaKTrlrrecKrlx sauqrrlft
1) O6ecne.reHr{e rerJroBbrx pexraMon 3BTC.
2) O6ecue.reHrre MexaHraqecxoft rporluocrl{ 3ETC.
3) O6ecneveHrre gJreKTpu.recroft [por{Hocrr.I Ir oJleKTpoMarsuruofi coBMecrl,IMocrra 3BTC.
4) O6ecneveHr,re Ha,{exHocrr4 3ETC.
5) O6ecne.reHr,re BJrarocrofir<ocru 3ETC.
6) IlpoercrupoBaHr.re KoMrroHoBorlHbx BapuanroB 6roros r tqeeK 3ETC.
7) Ilpoerrr.rpoBaHlre rapu 9BTC.

4.4 T ervarnKa KypcoBoro npoercTrrpoBaHrrfl

Kypcoeofi rpoeKr nocBflrrleH pa:pa6orre KoHcrpyKrlr.rlr MoAyrs Broporo ypoBH.tr
gneKTpoHHoro cpeAcrna. Kypconofi npoenr f,BJlrlerct ocuonofi nrrnycxuoft xnalu(puraquonuofi
pa6oru. Teuaruru Ky)coBoro npoerra r.r BKP recHo KoppeJllzpylor.

5. OBPA3OBATEJIbHbIE TEXHOJIO|III,I

B coornercrBlrlr c rpe6onauurfiMur O|OC BO no HarrpaBJIeHIrIo [oAroroBKI4 rr peaJru3alJuvr

KOMneTeHTHOCTHOTO IOAXOAa [peAycMarplrBaeTcs LIc[oJrb3oBaH]Ie aKTI{BHbIX LI I4HTepaKTI'IBHbrx

$opr o6yvenza rrpr r43freHr,rr{ Teoperr.rsecKofo Kypca r4 [poBeAeHuIa na6oparopubrx pa6or, B
rracrHocrrr, crrrMyJrrrpoBagrae aKTr.rBHocrLr Ha JIeKIIHf,x nyr€rrr flpuBrerreHlls K o6cyN4euuro
npo6leu, Bo3nlrKaBrrrux l,r pa3perrraBrrruxcs rro Mepe pa3Burufl, paAI4ogJIeKTpoHI{KI{. llpu srou
ireKqlloHHoe rrcJroxeHr,re MarepnaJla raKxe npo6rerrluo -opl{eHTupoBaHo.

Ilpra o6yreHI{}I np}IMeHtrorcs raKxe MyJIbrI4MeAIza rexHoJIorIlH.

6. OUEHOqHbTE CPEICTB A [Ifl TEKyIIIETO KOHTPOJIfl yCTTEBAEMOCTI,I,

IIPOME}ITYTOIIHOfr ATTECTAIMVT tIO I4TOTAM OCBOAHI4q
AIICqUIJII,IHbI U y[IEBHO-METOAI{IIECKOE OEECIIETIEHIE
CAMOCTOfl TEJIbHOfr PAEOTbI CTYAEHTOB

6.l Bonpocbr K sK3aMeHy

t-

l. Llcropun pa3Blrrr.rr KoHcrpyKrluft 3ETC. Onpe4enxroqne (parrophl ptt3BI{rLIt, MeroAbI

npoeKTl,Ipo Balus. I4 KoHcrpyllpoBaHllfi , npo6lerrtu lI nporl,IBopeq[s.
2. MranrMrasaquxra6apurubrx pa3MepoB r4 Maccbl KoHcrpyKIIuz SETC xar o6qee

KoHcrpyKTr.rBHoe rpe6onauue.
3. HaA€Nnocrr SBTC rar o6qee KoHcrpyKrLIBHoe rpe6onanue.
4. SpronouuKa KoHcrpyKIII,II,I KaK o6Iqee rexHl{qecKoe tpe6onaurae r 3BTC.
5. llcuxo(fN:r{qecKre rpe6onauns x 3ETC. VAo6crso gKcnJIyarauI{LI KaK o6qee rexul,IqecKoe

rpe6onanne x 3BTC.



6. O6rqar xapaKTepr{crr.rKa rrpoqecca KoHcrpyl{poBaHlrt. llpoerrnpoBantre I4 KoHcrpyl4poBaHlle
3BTC.

7. Polr u sa4avru KoHcrpyKTopa npr4 KoHcrpyKTopcKoM npoeKTrrpoBanuu. Cucreunrrfi noAxoA
B rpoeKrlrpoBanr{r.r 3BTC.

8. 3prouonauqecKue rpe6onauu s v npvnr\r4flbl fapMoH L:aarJvrtr $oprr.ru SETC
9. 9enoseK oneparop rar< $axrop KoMrIoHoBKu 3BTC.
I 0. PeuouronplrroAHocrb KaK o6rqee KoHcrpyKropcKoe tpe6onauue.
11. O6rerr rra3uaqeHr{r KaK (faxrop KoMrIoHoBKu 3ETC.
12. Hecyrqlre KoucrpyKrlr.ur. flpoerrupoBaHue I,I ocHoBbI pacu€ra.
13. Hecyulre gJreMeHrbr srreeK 3BTC. Kapxacu 3BTC. Pauxu r,r rerrJroorBoArlque ocHoBaHI,Is.

1 4. Cvr crcrr,ra MexcoeAuuenuft . llpoenrupoBaul4e neqaruoro MoHTaxa
1 5. Oco6enHocrr.r o$opurenur qeprexa ne.ratHofi rIJIarbI.

16. OurosH 3arrllrrbr 3BTC or sosAeficrBrlt oKpy)Katoqefi cpeAbl
17. Bnarosarrlr{Ta 3ETC. feprrrernsauur, oco6euHocrlI npoeKTl,IpoBauufl. Pacqer past€untrx

coeArrueHr.rfi repueuasarJuu. fepuernsaqrrfl gJleKTplrqecKux coeAlrHeHl{ft u no4nuNnrrx
9JTeMeHTOB fepMOKOpnyCOB.

18. OcHoeH 3ar[r,rrbr 9ETC or MexaHr,rtrecKrrx nog.4eftcrnnfi. OcHoenrre cnoco6br 3auILITbI.

19. flosrrueHr,re mecrKocrr4 KoHcrpyrrlr{}r KaK cuoco6 ycrpaHeHur pe3oHauumx rore6a;auit.
Ocnoerr pac.r€ra nu6ponpouHocrr.r.fiqeeK M3A c rerrJroorBoArrrlrrM ocHoBaHI4eM.

20. Bu6por{3oJrflrlr4r 3BTC.llpuuqlln [eircrnus. cr{creM nrE6pou:orflWtr. Oco6eHnocru nrt6opa
nubpousorxropoB.

21. Meroabr cHraxeHr.rs aMururyA pe3ouaHcHrrx rore6auraft. Bu6pororJlolqilouue Marepuralrbru
UX UCIIOJIb3OBAHI,IE.

22, Oco6errHocrrr KoHcrpyupoBaHr4s {qeeK M3A sa BIrIC n nruxpoc6opKax.
23. Ouronrr 3arqr,rrbr 3ETC or renJroBhrx Harpy3oK
24.Tewosa,il 3arrllrra 3ETC. KoHserqns. I4sryreur.re. Kon,qyxqur (renronpono4nocrs).
25. O6que clrcreMbr oxnaxAeHrafl.
26. 3nerrpoMarglrruar coBMecrrrMocrb r,r 3arru,rra SBTC or noMex. I4croqnHrIa u npudunuru

noMex s 3ETC.
27 . SxpauupoBaHr{e 9BTC rar cnoco6 rroMexo3alrluru. Srpan}IpoBaHI,Ie gneKTpl4qecKoro floJlfi.

' Snexrpocrarr{qecKr.re gKpanbr. Oco6eusocrr{ rlpoeKTupoBanvx gJIeKTpocrarI,IqecKLIx

sKpaHOB.

28. 3xpauupoBanr{e MarHr{rHoro noJrtr. MaruurHrre gKpaHbI. 3rexrpolrarHrlTHble gKpaHhI.

Oco6euuocrr,r KoHcrpyllpoBaHl,I.fl gKpaHoB.

29. Oco6euHocrr,r KoHcrpyrquft unorocrofinrx pI ceKrllron[poBaHHblx gKpaHoB. Sxpauuponauue
rrpoBo.{oB 3ETC.

30. llorr,rexu s 3BTC qepe3 oJreKrpoMoHrax. (Dnmrpaqnr Harlpsxenuft nanoAKI,I B npoBoAax.

Oco6eusocrr4 npoeKTr{poBaHu-f, qeneft ilvrranLrs Iz Koprlyca 3ETC. Oco6euuocrn
rrpoeKTlrpo r,alanfi. Sunrrpon.

31. Oco6enuocrlr rrpoeKTrapoBaLrvs.carr.ror€rsoft 3ETC. Oco6ennocru ycnonufi gKc[JIyaraIIuI4.

Oco6ennocrll KoMrroHoBKrr caMoJl€rnoft a[naparypbl.
32. 3rau BHerrrHero npoeKTr{poBalyrfl, o6oorosauue plcxoAHhrx.qaHHbIX ua paspadorxy.

33. Oco6esuocrrr ycnonufi sKcrrnyararlurr t,t rpoeKTr4poBarlr.It xopa6eruuoft annaparyprt.
34. Oco6ennocrrl yclonnfi gKcrrJryararlur,r H rrpoeKTl{poBanl{t anrouo6tt.nrnoft anuaparypbl.
35. ,{ecra6unr{3r4pyrorque $arrophr aBroreHeparopa. Ycronus H MeroAbI cra6unusaurl{ qacrorbl

aBToreHeparopoB. Knapuenue p$oHaropbr. llpunqnubl nocrpoeHl{fl KBapIIeBoro

aBTOreHepaTopa

3 6. Oqeura KarrecrBa KoHcrpyKIII{I4.
37. Ocrrosuble eratrbl xI43HeHHoro qLIKna 3ETC.
38. BsauN{ocBs3b gTarroB xLI3HeHHoro quKJIa 3ETC.
39. Cratuu paspa6orxu 3ETC.
40. Xaparcrep r,r Br,rA rpoeKTrpoBouHbrx pa6or



4 I . Taop.recKas HarrpaBJreHuocrb pa6orrr rpoeKrI,IpoBIrII{Ka SETC
42. T exnn'aecKa:r Ha[paBJreuHocrb pa6oru npoeKTI,IpoBrrIr.IKa 3BTC
43. Oprauu3arllroHnar HarrpaBneHHocrb pa6orrr npoeKrl{poBlrluKa 3BTC
44. flporEsnoAcrBeHHar HarrpaBJreHHocrb pa6orrt npoexrr4poBrrlr4Ka SBTC
4 5 . KopperrrpoBor{Has HarrpaBJreHHocrb pa6orrr ilpoeKrr{poBrrll4Ka SETC
46. Oco6enHocrr.r [poeKTr{poBankrs. crarlproHapuoft anuaparypbr
4 7. Oco6enuocrr.r npoeKTr{po r,anvrs. noculrofi an[aparypbr
4 8. Oco6euHocrr,r upoeKTr{poBaHr.rfl aeroN,{o6ursurx SBTC
4 9. Oco6enuocrr4 rrpoeKrr{po Balns. ropa6emurx SETC
5 0. Oco6ennocrl,I rrpoeKTl,IpoBaHvs. caMoJlerHbrx I{ KocMllqecr<ux SBTC
51. Oco6enuocrrd [poeKTr.rpoBalvrs, SETC, Bbl[ycKaeMbrx B ycnoBilflxeruntrqHoro

IIpor,r3BoAcTBa.

52. Oco6enHocrrr npoeKTr{poBanvrs. SETC, BbrnycKaeMbrx B ycJroBuxx cepuitHofo npor43BoAcrBa.

53. Oco6enuocrr.r upoeKTr,rpoBankrfr. SBTC, BblnycKaeMbrx B ycnoBl4sx MaccoBoro [poLI3BoAcrBa.
54. OcnoeHbre rpy[rrbr MeroAoB noucxa uAeft
55. Merolbr ncrrxoJrorrE {ecxoft aKTr.rBr.r3arII{LI MbIIIrJIeHnfi.Trptr noprcxe zAeft
5 6. Merolbr cr{creMarr{3rrpoBaHuoro uoucra uAefi
57. Meroabr HarrpaBneuHoro uoucxa u.{efi
58. Meroabr ynpaBJrentrfr,Trpu norEcre u.4eft

59. OqeHrca KarrecrBa [poeKTHoro pe[reul{t
60. Ournuu3arJvrs, [poeKTHoro peuleHut

B exsaMeuarllronHbre 6ulerrr BKrroqaercs.no2 Bonpoca I{3 ptBJI}IrrHbrx reM.

6,2 Cattocrofl TeJrbHar padora cryAeHToB.

lenrro caMocrorrelrsoft pa6oru rBJrrrorcs (foprvruponaru{e JrprqHocrl,I cry.4euTa, pa3Bprrrre

ero cnoco6Hocrr.r r carrloo6yqeHuro r{ rroBbrrrleHlllo cBoero npo(beccrouaJlbHoro ypoBHt.
Bueay4nropH€ur caMocrorreJrbnrur pa6ora cryAeHToB cocronT B I,I3yqeHI4e peKoMeHayeuofi

irr,rreparypbr, 3aKpelJreHr.ra Marepr,rana lerquft rlo KoHc[eKTy, noAforoBKe x la6opatopHblM
pa6orarvr. Teryquft KouTponb ycBoeHr.rr snauuir cryAeHTaMu ocyqecrBJlterc.a nyreM ycrHoro
oilpoca up]r Ao[ycre r na6oparopHbrM pa6oranr lr HX 3aIqI,ITe, BbItIoJIHeHI,It npaKT]ItIecKI4x sa/Lanufir

I,I BbrrroJrueuur rpa(puxa pa6otu HaA KypcoBbIM rIpoeKToM.

Bonpocsr n CPC

l)Zcropnx pa3Br4Tr4s.KoucrpyKrlrafi 3ETC. Onpe.uenxroque lpanropbl pa3Bllrllf,, MeroAhI

rrpoeKTrrpoBaHvrs. Lr KoHcrpyl,IpoBan[t, upo6neuu rI [portlBopequt.
2)Mnywmsarfurs.ra6apr.Irurrx pa3MepoB LI Maccbl KoHcrpyKIInn 9BTC xar o6rqee

KoucrpyKTrirBHoe rpe6onauue.
3 ) Ha,qeNHocm 9ETC nar o6qee KoHcrpyKrl4nuoe rpe6oBaHl,Ie.

4)3prouourirKa KoHcrpIKIIIar,r rar o6uee rexHllqecKoe rpe6onaHrae x 3ETC.
5)Ilcnxo$u3r.rqecKlre rpe6onauns x 3FTC. YAodcrso oKqrlJlyarauplu KaK o6qee rexHllqecKoe

rpe6onanue x 3BTC.
6)O6ruax xapaKrepr,rcrr{Ka rrpo{ecca KoHcrpyr{poBaHlrt. llpoertupoBaHl,Ie r KoHcrpyI,IpoBaHI{e

3ETC.
7)Ponr vrsa4Lartu KoHcrpyKTopa rpu KoucrpyKTopcKoM [poeKTvpoBaHI{I4. Cucreunrrfi noAxoA

B rrpoeKrlrpoBanur{ 3FTC.
8)3pronoruuqecKl,Ie rpe6onauus u rpI,IHIII4nbI rapMoHusawru $oprralr SBTC
9)Henonex oreparop rarc (parrop KoMroHoBKu 3ETC.
1 0) Perraonrorpr,rf oAHocrb KaK o6qee KoHcrpyKropcKoe rpe6onaune.
11)O6rexr H€BHarIeHLIs KaK (partop KoMrIoHoBKu 3ETC.



1 2) Hecyrulre KoHcrpyKrlun. llpoexrupoBauple u o cHoBbI pacu€ra.
13)Hecyrqrre eJreMeurbr.rrrreeK 3BTC. Kapxacrt 3ETC. Pauxn u rerJloorBoAflIrlue ocHoBaHLIfi.

1 4) Cucrcua MexcoeAunesuit. flpoerrupoBaHl,Ie neqarHoro MoHraxa
1 5) Oco6enHocrn o(f opnrueuut qeprexa ne.Iarnofi flnarbl.
I6)Ouroau 3arrlnrbr 3BTC or nosAeficrBlrt oKpyxaroueff cpeAbl.

17)Bnarosarqprra 3ETC. fepuerusaqur, oco6euHocrrd npoeKrl{poBaul4fl. Pacq€r pa:t€uHrx
coeAr,rneHr{fi repuerusarJyrn. fepuerusaqnr gJreKTp}rqecKllx coeAr{HeH[ft u noAnraxurx
3JTeMoHTOB repMoKoprrycoB.

18) Ocnonsr 3arqr.rrbr SBTC or MexaHr,rqecKr.rx so:Aeficrnufi. Ocuosuue cuoco6bl 3aIrIlIrbI.

19)Ilonrrrueuue xecrKocrr{ KoHcrpyKu[r4 KaK cnoco6 ycrpaHeHllt pe3oHaHumx role6anuil
Ocnonrr pac.r€ra nz6ponpouHocrr.r rqeex M3A c rerrJloorBoA.uullaM ocHoBaHI,IeM.

20)BH6pou3or{rlr{s 3ETC. flpunqun reircrsufr, crcreM nu6pouronfrl!.Lru. Oco6ennocru
nu6opa nu6pousorxropoB.

21)Meroabr cutl]Keur,rfl aNrflilyrry1pe3oHaHcHrx rore6asufi. Bra6po[orJlorqarou]Ie Marepualrbr
LI I4X ICIOJIb3OBAHLIE.

22)Oco6ennocrr{ KoHcrpyrpoBaHl,Ifl tqeeK M3A na EI4C n uurpoc6opKax.
23)OcHonu 3alrlr4rbl SETC or rerlJloBbrx Harpy3oK
24) Tennoniur 3arrlura 3BTC. Konnerqzs. tr{snyrenue. Kon4yrqur (rennouponoAnocrt).
25) O6que clrcreMbr oxJIaxAeHI,It.
26)3nerrpoMafur.rrHa{ coBMecrr4Mocrb r4 3arquTa 3ETC or IIoMex. Irlcroqnrar<u n upueuuHt<ll

rroMex e 3BTC.
27)SxpanupoBaHlre SETC r<ax cnoco6 rroMexo3alrlurrr. SxpauupoBaul{e oreKrputlecKoro

[oJrr. 3lexrpocrarr{qecKlre gKpanbr. Oco6enuocrll [poeKTupoBaHI,Is gJleKTpocrartlrlecK]Ix

sKpaHOB.

28)3xpaunpoBaur,re MarHlrrHoro rroJrfl. MaruurHrre gKpaHbI. SlextpouafHllTuble gKpaHbL

Oco6ennocru KoHcrp)upoBaHl{f, gKpaHoB.

29)Oco6enHocrr.r KoHcrpyKrluft uuorocrofinrx u ceKqI,IoHI4poBaHHbIx gKpaHoB.

SxpaHuponaHv e rrpoBoaon 3BTC.
30)Ilorr,rexu n SETC qepe3 eJreKrpoMoHrax. Oumpaqut Harpl{xenrfi nasoAK}I B npoBoAax.

Oco6enuocrr{ rpoeKrr.rpoBaHr.rs qeneft rruranufl. rI Koprlyca 3BTC. Oco6ensocru
rpoeKrlrpoBaur,ur (pumpon.

31)Oco6enHocrr.r npoeKTr4poBaHlr.s canonduroft 3BTC. Oco6ensocru ycnonuft 3KcrIJIyaraIII4I{.

Oco6eunocrr4 KoMrroHoBKlr caMoJr6rsoft annaparypbl
32)3rau Buerrruero [poeKTr,rpoBalv,fl, o6ourosaHl,Ie ucxoAHbx AaHHbIx na paspa6omy.

33)Oco6enuocrr,r ycnonufi eKcnJryararlurr r4 npoeKrl{poBaHl{fl ropa6elsuoft annaparyprt.
34)Oco6euHocrlr yclonuft gKcnJryararlrrr4 u npoeKTI{poBaHI{t anrouo6znruoft aunaparypbl.

35),{ecm6r,rJrr{3trpyroque (faxropbr aBrofeHeparopa. Ycnosus I,I MeroAbI crafunusamu
qacrorbr aBTofeHeparopoB. Knapuenrre pe3oHaropbl. llpunqunbl nocrpoeHl4t KBapueBoro

aBTOreHepaTopa
3 6) Oqesra KaqecrBa KoHcrpyKIIulI.
37) Ocuonnble erarbl xLI3HeHHoro IIHKJIa 3ETC.
38) BsauuocBf,3b erarloB xLI3HeHHoro uLIKJIa 9BTC.
39)Crap.uu paspa6orrra 3ETC. r
40)Xaparrep r BI{A rlpoeKrllpoBoqHbrx pa6or
4 1 ) TnopuecKatr HarIpaBJIeHHocrb pa6ortt npoeKrl4poBlrlrKa SETC
42) TexuuuecKaf, HarrpaBJleHHosrb pa6orrt rpoeKrHpoBIrII'IKa SETC
4 3 ) Opranu3arlrloHHa-fl HarIpaBJIeHHocrb pa6otu npoeKrl{poBIrII'IKa 3ETC
44) IlpoureoAcrBeHHafi HaIIpaBJIeHHocrb pa6oru npoeKrl{poBIrILIKa SFTC
4 5 ) KoppemllpoBorlHail HanpaBJleHuocrb pa6oru npoeKrl{poBlrll4Ka SBTC
46) Oco6euHocrl,r rpoeKrupo Banus. cralllloHapuoft annaparypbl
47) Oco6ennocrrl rpoeKrl,IpoBanvrfl nocuuofi anraparypbl
4 8) Oco6enHocrl4 npoeKrl,Ipo Ba*lrs aeror,Io6larbHbx SBTC



49) Oco6euHocrrr rpoeKrllpoBalvIfr ropa6elrulx SETC
5 0) Oco6enHocrll [poexTl4po Balufl. caMoJIerHbIX LI KocMLIqecKI,IX 3ETC
51)Oco6enHocrr4 npoeKTr.rpoBalvrfl. SETC, BbIrIycKaeMbIX B ycnoBuflxe!;znulmoro

IIpor,r3BoAcrBa.

52)Oco6enHocrr.r rpoeKrr.rpoBalufl, SETC, BblrlycKaeMbrx B ycJloBuxx cepuftuoro
rrporr3BoAcTBa.

53)Oco6enHocrr,r npoeKrr4poBalur 3BTC, BblrlycKaeMbx B ycnoBlltx MaccoBoro

rrpor{3BoAcTBa.

54)Ouronnbre rpyrrbr MeroAoB noucxa uAeft
55)Meroabr [crrxoJrorz.recxoft aKTlrBrr3aIII{LI MblluneHns.npkr noucxe uAeft

5 6) Meroabr cr.rcreMarr.r3l{poBaHHoro noucra uAefi
57) Meroabr HarrpaBJreHHoro noucra uAeft
5 8) Merolbr ynpaBJrenvrfl. rrpv noucre uAeft
59) OqeHra KarrecrBa rrpoeKTHoro pemeHl,Is

60) Outuuvl:,ar\ufl. [poeKTHofo peItreHLIt

6.2 TeuaruKa KypcoBoro rpoeKTnpoBaHus

Kypconofi npoeKr rrocBsnleH paspa6orxe KoHcrpyKrIHI{ MoAynt Broporo ypoBHt
gneKTpoHuofo cpeAcrsa. Kypconofi [poeKT Moxer sBrtrbcs ocnonoft nrrnycrnofi
rnalu$uraqnonnofi pa6otrr. Teuaruru KypcoBoro npoeKra a BKP recuo KoppeJll{pylor.

llpr,rueprr reu:
I )_ Paspa6orKa KoHcrpIKIIur,r crllMyJluropa pa6oru cepAIIa.

2)_Pazpa6orKa KoHcrp1rKrtl.ru 6roxa yrpaBJreHr{f, MeAlrquHcrtEu o6opyAoBaHLIeM.

3 )_ Paspa6orKa KoHcrpIKqIau BblcoKorlasrorHoro reHeparopa.
r.r Ap.

7. YIIEBHO.METONIIqECKOE VI I{HOOPMAIII,IOHHOE OBECTIEqEHI{E

IUC[I4rIJIUHbI <<KoucrpyrrpoBanun eJrenTpoHHrrx u 6uorexHrrrlecKrrx cpeAcrB)>

7.L. OcHosHatr Jrureparypa
7.1.1. IOsona, B. A. Oclronrr rpoeKrnpoBalns.3JreKrpoHHbIX cpeAcrn. KoucrpynpoBaHl'Ie

oJreKrpoHHLD( vro4yneft nepBoro crpyKrypHoro ypoBHt [SnerrpouHuft pecypc

http:llznanium.com/catalog.php?bookinfo=442089 l: IIa6. rpaKrLIKyM I B. A. IOsoea.

Kpacnoxpcx : Cu6. $eaep.yH -r, 2012. - 208 c. - ISBN 978-5 7638-2421-6.
7.I.2. Anrrruynnep, f. Hafiru lrAero: Bne4enr.re n TP?I3 - reopl4ro pelxeul{t

uso6perareJrbcKlrx 3aAaq [3nerrpounrrfi pecypc] / fenpux Anrrruyuep. - 4-e vlsr,. - M.: Alruuua
fla6numeps,2014. - 400 c. - (Cepua <I,Ictcyccrno 4yuatr>). - ISBN 978-5-9614-1494'3.

http : I I znarrium. com/catalo g. php ?b o okinfo = 5 207 07

7.1.3. Ourosrr xyAoNcecrBeHuoro KoHcrpyl,IpoBankrfl: Y.re6HLIx / Koporeena II.VT., flcxuu
A.II. - M.:HI4I{ I,IHOPA-M,2015. - 304 c.:60x88 1116. - (Bucruee o6pasoeauue: Bararaspuar)
(O6noxxa) ISBN 978-5-16-009881-4 http://znaniurn.conr/c4talog.php'?bookinfo:460731

t

7,2. [ono tnrrreJlbHafl JlrlTeparypa
7,2.1. TITeran, A.B. MeroAu rrpoeKrr.rpoBalnfi. eneKrpoHHrx ycrpoftcrn [3lexrponuufi

pecypc http:llznanum.com/catalog.php?bookinfo=5202SS ] / A.B. IIIsuH, H.M, Jlarapesa' - M.:
I4n$pa-Znxeuepr{r, 2011.- 456 c. - ISBN 978-5-9729-0041-16.2.2. Anrruyruep f.C. Arropuru
ttso6percuux, Moct<oscK[fi palouwit, 2-e ug4.: 197 3 r.

7.2.2. Bunycruar rnanrz$uxaulroHHalr pa6ora 6aralanpa: MeroA. yKa3aHus Art cry,4eHroB

HailpaBreurs 2102 <IlpoerrnpoBaHrre 14 rexHoJlorus oJIeKTpoHHbx cpe.{crB) / Cocr.

B.8.,{uurpuen, f.O. ,{olron, B.P. AcnansHrl, A.A. BaparuH, B.B. Enrpa(fon, E.A. KanuHutt.;

floa o6q. pe,q. B.B. ,{uurpuera ra f .O. ,.{onrona; BraAuu. roc. yH-r. BuaAIarr,rup,2010. - 73 c.



7.2.3. Jleeuqrufi, A. A. flpoerrupoBaHl,re Mr,rKpocr4creM. llporpaulrnue cpeAcrBa

o6ecue.reHus CAIIP [9nerrponnrrft pecypc
http:llznanium.com/catalog.php?bookinfo=442l24I : Yue6. noco6ue I A. A. JIeeLIIIKHft, lI.

C. MapuuyurKlrH. - Kpauroxpcr : Cra6. $eaep.yn-r,2010. - 156 c. - ISBN 978-5-7638-2lll-6.
7.2.4. Y.re6goe noco6ue rro Alrcqurrrr.rue "OcnoBbr upoeKTr.rpoBagr{r gJIeKTpoHHrx cpe4ctn"

[SnexrpoHnrrft pecypc] I L H. flanxon [u ap.l ; Bna4uur,rpcr<uft rocyAapcrBenHuft yHl{Bepcldrer
(BnfY) .- 3nerrpoHHbre reKcroBbre AaHHbre (1 Safu: 1,94 M6) .- BnaAuuup : Blaluuttpcnuft
rocyAapcreenHrrfi yHlrBepclrrer (BnfY), 2007 .- 261 c. : LrJr. - 3auanrae c rI,IryJIa eKpaHa .-
9rexrpounarr Bepcfir ue.rarHoft ny6rnxauuu .- Bn6nuorp.: c.258-260 .- Cso6oauufi 4ocryn n

oneKTponHbrx rrrrrnrrbubD( 3aJrax 6u6rulorexu .- Adobe Acrobat Reader .- ISBN 5-89368-735-3
.- <URL:http://e.lib.vlsu.n/bitstream/ 12345 67 89 I | 124 I 3 I 00537 .pdf>.

7.3. flporpaMMrroe o6ecneqenue u I4nrepner-pecypcbl

llpu BbrloJrHeHur4 [paKTr4qecKnx, na6oparopnrx pa6ot Lr KypcoBoro npoeKTa

neo6xoArauo rplrMeHrrb rporpilMMnoe o6ecneqenere SolidWorks, MultiSim, AltiumDesigner,
Kounac, Koropoe ycrauoBJreHo B KoMrrbrorepHoM KJIacce r<a(pe.uprr E9CT (330-3).

,{onomrnreJrbHble MarepI,IaJIbI pa3MenleHbl B cereBoM pecypce :

- IlbestlcryzLenrav/,{onroniKoucrpylrpoBaHlre 3C - (n ceru BnfY);
- http://www.edu.ru - E4uuoe orno cno6o4uoro Aocryna r o6pa:onareJlbublM pecypcaM

8. MATEPIIAJIbHO.TEXHAqECKOE OEECIIEqEHTIE AI,ICUZIJIIIHbI
<<KoucrpynpoBaHrre JJreKTpoHHnrx u 6uorexHnrrecKrrx cpeAcrB)>

Jlerqraonnrre salflrvrfi. npoBoAflrcs B ayAl,Iroplr.trx 324-3, 331-3, 333-3, 529'3,
o6opygonanHbx rexur,rqecKr.rMu cpeAcrBaM:,lr AIrs. ucnoJlb3oBaHll{ MynbrlaMeAua rexnolorplfi.
IrlMerorcs no46opru BuAeoMarepl{anoB u clafiAon rro reMarl{Ke Kypca.

Jla6oparopnrre pa6orbr r.r [paKTilqecKue saHfl"rvtfl. rrpoBoArrcfl B KoMtlbrorepHoM KJIacce

3 3 0- 3, rAe IlMerorcs neo 6xoAI,IMoe nporpaMMHoe o6ecne'IeHlae.

B npoqecce [oAroroBK]r K 3alflTvrsM u rrpu BbInoJIHeHrI]I ta6oparopurx pa6ot,
[paKTr{qecKr{x 3a,{aur.rft, rcypconoro [poeKTa ,r ilput caMocrotrenrsoft pa6ote cryAeHTbI I{MeIor

Bo3Morrnocru pa6orarb B Irlurepuere, roJrb3ytcb pecypcaMll KoMlrblorepHoro Knacca xa(fe4pu
BSCT (a.330-3). Ha cepBepe xa(fe4pu <llbest/crytenravr/,{onros/Koucrpy}IpoBaHl{e 3C>
pa3MerrleHbr MyJrbrlrMeAuftutre npeseHTarlI,ru neKIIuft u 4pyroft AonoJlHllTelrrrtrft Marep[aJl.



Ilporpavnra cocraBJleua B coorBercrBlll{ c rpe6onankrflMu O|OC BO HarIpaBJIeHI,Irc

12.03.04 - "E[orexHLIqecKI4e cvcreMbl n rexgororl4u"

Pa6o.rpo [porpaMMy cocraBllJl AoIIeHr ros f.O.

Peqensent (upe4crannrenr pa6oro4arenx)

.{uper<rop |YII BO <MeArexnura> Kyeun f.C.

III4CT IIEP EYTB EPXAEHI4JI

PABOIIEIZ IIPO| PAMMbI AI4CIII4NJII4HbI (MOAYJUI)

flporpavrrvra paccMorp e]F^a 14 o4o6peua ua ra xa$e4pu B3CT
Ilporoxor Ns 8 or 16.04.2015 yw--1,
3aee.{yrour.rfi ra(leap on ( h- nT. Cyumona

Pa6oqar [porpaMMa paccMorpena u ogo6peHa Ha 3aceAaHI{I{ yre6uo-ueroAnqecrofi
KoMr{cclru HarrpaBJrenug 12.03.04 - "BuorexsuqecKlae c}IcreMbl u rexnoforuu"

flporoxon Ns 8 ot 16.04.2015 rorL*--,
,/ /r

llpe4ce4arerbKoMr.rc" ^ 
( ,--f--.. Jl.T.Cyuxona

Pa6o.ra"f, [porpaMMa o4o6peua Ha

Ilpororor saoeralufl raSegpu Nl

yue6urrfi ro4

ro/Ia

3ase.qyroquft ra(pegpoft

3anelyrorqrEft ra$e4pofi

Pa6o.rafl nporpar\4Ma o4o6peua ua

flpororor 3aceAaHufl ra(feapu Ns

yue6uufi ro4

oT roAa

Pa6o.rar nporpaMMa o4o6peua na

flpororon sace4aH:'rfl. ra(fe4pu Ne

y're6unft ro4

or ro,4a

3ane.qyroqrEft raQe4poft

Pa6oqat npolpaMMa o4o6peua ua

flpororo.n sace4alvfr. rcatf egptr J''{b

vqe6uufi roA

3ane4yrorqufi raSe4poft

or ro,[a


